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265
Detroit, Electric Wagonettes in
345
Detroit. No Municipal Ownership for
21
Detroit. Parke-Davis Power Plant in
55
Detroit. Steam Turbine Installed Near
Ownershio
Municinal
128
Dexter. Mo.. Tired of
Diamond Meter Companv Wins Tesla Split-phase
191, 102
Patent Suit
21
Portrait
Dickey. .John -T., Death of.
Dielectric Strength, The Testing of Electrical Appar(American Institute
atus for. By P. H. Thomas.
468. 460
of Electrical Engineers)
Dieringer, T. I. (Seattle Independent Telephone Com470, 480. 481
Illustrated)
panv.
Distributing Svstem, Overhead, of the Commonwealth

Bv H. B. Gear. Illustrated.
Electric Companv...340, 341,
(Chicago Electrical Association)
IlDistribution. System of. Independent Polycyclic.
lustrated
Divided Multiple Switchboards. By W. Aitken. Il(Institution of Electrical Engineers)..
lustrated.
482, 483, 484,
Divided Telephone Switchboards. (Editorial)
Dobie. C. B.. Death of
IlDolbear's (C. E.) Electrostatic Metal Separator.
lustrated

Earle,

W.

G.

Portrait

Eastman, G. N.
Systems.

Economic

38

(Grounding of Alternating-current

Illustrated)
Value of Testing,

Shepardson.

322, 323, 324

The.

(Northwestern

By George D.

Associa212, 213
Portrait
425
Edison. Mr., Lends His Prestige to the St. Louis
Exposition (Editorial)
Edison, Mr., the Honorary Electrician of the World's
Electrical

tion)

Edgar.

Charles

L.

Fair
Edison Joins the Marconi Forces
Edison Phenomenon
Edison's Automobile Battery
Exhibited in New
York
Edison's Method of Operating Motors in Dust-laden
Atmospheres.
Illustrated
Edison Storage Battery Exhibited In Chicago. Illus-

435
449
204

286

trated

Illus-

Consumption, Cure for. High-frequency and Highvoltage Currents as a
Contracts Awarded at St. Louis Exposition
Controller for Direct-current Motors, Regulating and
Reversing (Westinghouse). Illustrated
Coolidge, M. H.
Portrait
Cooking Utensils, Prometheus Electric. Illusti'ated.
Copper, Sharp Advance in
225,
Cotton Manufactures, Electric Power in
Cottrell Storage Battery, New

for.

Lamp.

Drake,

139

465

Conductors. High-tension, Methods of Bringing into
Buildings.
By C. E. Skinner. Illustrated. (Ameri464
can Institute of Electrical Engineers)
Conduit, Alphaduct Flexible.
Illustrated
21
Conduit Construction of London County Council'B
Tramway System. Illustrated
443, 444
134
Conduit. Electrolysis-proof.
Illustrated
Conduits. Metal, Required for Interior Wiring in
Chicago
101
Connecticut, Monopolistic Law in
351
Consolidated Lake Superior Company, The Industries of the.
By E. G. M. Cape. Illustrated.
(Canadian Society of Civil Engineers)
384, 385
Consolidation of Electrical Interests, Advantages to
Be Derived from. By Sidney Hosmer. (National
Electric Light Association)
434
Constant-current Rotary Converter (Fleming's). Il-

Cushman's Induction-motor Patent.

401, 402

Independent Telephone Connection to the
Center of
Chicago, Independent Telephone Men Secure Con-

Shunt-wound

Illustrated

98

ISS
Telephone

Illustrated
395, 396, 397, 398, 399, 400, 401, 402
Dynamos for Water-

444
510

m

Illinois

-

(Question Bos of National Electric Light
Association)
456
Concrete Walls. Boiler House with
265
"Conductors for Electrical Distribution." By F. A,
(Book Table)
437
C. Perrine.
Condenser, Alternating Arc with (Davis patent).

or

Dolbear's Remarks. Professor
Double-deck Car, English, with Collapsible Roof. Illustrated
Double Third-rail System in Liverpool
Dougherty, Hugh, President of the Independent Telephone Association of the United States
Dow. Alex. ( Salt as a By-product)
Dowsing's Claim as Inventor of the Mercury-vapor

Dunbar and Dean's Telephone Signaling Apparatus.

274

power.

243,
342, 368
Elevated-railway Traffic
1902.... 39, 118, 294
Fire and Police-alarm Telegraph and ElecInspection in
315
Government Building, Bids for Dynamos

for
Chicago,
igo,

207
449
512
380
210
389

trated
208
Commercial Cable Company, Annual Meeting o£ the. 214
Commonwealth Electric Company, Affairs of the.
Illustrated
3, 4. 302. 340. 341, 342. 409
Commonwealth Electric Company, Overhead Distributing System of the.
By H. B. Gear. Illustrated.
(Chicago Electrical Association) .340. 341, 342
Commonwealth Electric Company, Stations and Substations of the.

Eight-story Building

Chicago Edison Company, Stations and Sub-stations

Coherer System, Popoff Self-decohering
Coke Ovens, Heat from, for Electric Power
Columbus, O., Prospective Combination in
408,
Colorado Power Company Enjoins a RS^ilroad
Colorado, Telephone Improvements in
Collins Wireless Telephone
Common-battery Telephone Switchboard, Advantages
of the.
By S. P. Grace. (American Institute of
Electrical Engineers)
Common-battery Telephone System, Fowler's. lUus-

Compound

Chicago Automobile Show
Chicago, Central-station Engineering in.
Chicago City Council, Municipal Ownership of Lighting Plants Favored by
110, 170
Chicago City Railway Company, Annual Meeting of
the
157
Chicago City Railway. Large Temporary Power
Plant for.
Illustrated
219, 220
Chicago Daily Tribune, Electrical Features of the
Plant of the.
Illustrated
107, 108, 109, 110
Chicago, DeForest-Smythe Space-telegraph System
Tested in
207, 269, 412
Chicago Edison and Commonwealth Electric Companies, Annual Reports of
409
Chicago. Drainage-canal Power Transmitted to
53
Chicago Edison and Commonwealth Electric Companies, Underground System of the.
By W. G.
Carlton.
With discussion. Illnsti-ated. (Chicago
for

286, 434, 435, 457
Coal-dust Fuel, Possibilities of Lignite, Peat and... 360
Coal, Electricity Direct from.
(Editorial)
306
Coal, Electricity Direct from (Swinburne)
166
Coffee, Roasting, by Electricity.
Illustrated. .. .68,
69

449
333

462
271
307
151, 173
(Editorial) 406

Chicago Edison Company,

410, 411

Cleveland Street Railways, Consolidation of

342

Edison

245
Storage-battery

485
488
208
305

Illustrated.
.205, 264

271

Exposition, Electrical Features of the
68, 244,
Electric Heating.
(Swinburne)
Electric Launch Rotary.
Illustrated
399,
Electric-light and Power System, Combined with Telephone and Telegraph.
(Stark's patent.)
Illus_^ trated
jilectric-ligbt Plant, Mietz & Weiss Portable.
Illustrated
Electric Lignting, Gas Engines for.
By H. B. Graham. With discussion. (Institution of Electrical
Engineers)
256,
Electric Lighting.
(Notes). .26, 45. 64, 80. 104, 105,
122, 143, 162, 179, 198, 199, 216, 234, 259, 260,
280, 298. 318, 336. 356. 374. 391. 392. 415, 476.
Electric Lighting, Municipal. Opposed.
By James

Blake Cahoon.
Convention )

490
151

400
24

509

(New York Municipal Ownership
,

195

Electric-lighting Systems, McElroy.
Illustrated
167
Electric Light, To Play Ball by
372
Electric Locomotive for Pennsylvania Company's

New York Tunnel

371

Power at the Inland

Steel Works.
Illus201. 202, 203
in Great Britain.
By

Electric
trated
Electric

Power Distribution
Frank W. Mahin.
(United States Consular Re-

port)
Electric

158, 159

Power

in the

United States.

Census Bulletin)

(United States
156, 157. 172

Electric Railroading, Long-distance.
By Louis Duncan.
(Society of Arts of Massachusetts Institute
of Technology)
138,
Electric Railroading, Long-distance, in the East.
Electric-railway Property in Ohio, Valuation of.
.
Electric Railways. (Notes).. 27. 45, 64. 86. 105, 122.
143. 162. 163. 179, 180. 199. 216, 234, 260, 280,
298. 318, 336, 356, 374. 392, 416. 439, 476. 496.
Electric-railway Project, Great, Discussed
Electric-railway
Power Distribution.
By W. J5.
Gump, .Jr. Illustrated
361,
Electric Railways. Census Report on
Electric Railways, Suspended, in Europe.
Illustrated
Electric Railway, The Future of the.
By James
Swinburne.
(Institution of Electrical Engineers)
Electric-station Power Plant, Development of.
By
Elihu Thomson.
(National Electric Light Association)
Electric Street Lighting from the Central-station
.

.

Viewpoint
1

Atkinson.

139
84
457

516
211

362
365
284
171

467
314

Electric Traction, Conversion of a Steam Road Near
1 lustrated
Cincinnati to.
263.
Electric Train-lighting, Some of the Problems of.
By George D. Shepardson. (American Institute of
Electrical Engineers )
186,
Electric Truck, New
Electric Valve, Nodon.
Illustrated
Electric Wagonettes in Detroit
"Electrical ana Magnetic Calculations."
By A. A.

fBook Table)

Electrical Apparatus, Fire Hazard of
3.
Electrical Apparatus in France. New.
Bv A. De
Courcy.
Illustrated
360.
Electrical Apparatus to Provide Means of Seeing at
a Distance. By S. Schneider. Illustrated
Electrical
Equipment of Two New Rolling-lift
Reported, Great InternaElectrical Combinations
tional
Illustrated
359.
Bridges in Chicago.
Electrical Features of a Great Newspaper Establishment.
Illustrated
107. 108. 109.
IlElectrical Features of the St. Louis Exposition.
lustrated
67,
Electrical Interests, Consolidation of. Advantages
By Sidney Hosmer. (Nato Be Derived from.
tional Electric Light Association)
Electrically Operated Oil Circuit-breaker for HighIllustrated
tension Circuits.
Electrical Manufactures. Western Electrician's Statistics of. in the Year 1902 in the United States.
Electrical Papers at American Association Meeting.
"Electrical Problems for Engineering Students." By
(Book
William L. Hooper and R. T. Wells.

Table)

50

Improvements.

Edison's United States Patents
Education Building at St. Louis

264
187
S4
360
265
157
100

363
301

110
08

434

52
13
55

437

120
Electrical Production of Sleep
5
Electrical Properties as Investments
(Editorial)
12
Electrical Record of the Year 1902.
ISO. 190
(Notes)
Electrical Securities.
Electrical Sensation, Transmitting Intelligence by.
• - •
Illustrated
(Paper) .
Electrical Society of Cornell University.
Electrical Statistics of Twelve, Amerix^ Cities

.

WESTERN ELECTRICIAN
Supply
Governing

Electrical

at

St.

-

By

Electr'o'lytlc* Rectifier.' The.'

(Science

lustrated.

Club

of

F.

C.

the

Burgess.
University
R. S.

285
44G

196
277
101
501
166

490
130
80
231
Oil

151
489
126

3T2

Il-

of

•

Illustra-

305

Illustrated. 3S8
Elevato'ri Electric. Alternating-current.
(The Transmission of Fire Alarms). 160
ICIlicott. E. B.
4U0, 4:^1
iTheft of Current)
Elliott. Robert L.
Emmet, W. L. R. iTbe Curtis Steam Turbine. Il-

30s, 309
lustrated
270
Illustrated
Engine, Buffalo, Test of a.
ICngineeriiig Association of the South (Paper).... 3S3
ICngineeriug Building. New, for University of PennI

Illustrated
svlvania.
(PaEngineers' Society of Western Pennsylvania.
lUO, 101,
pers!
Engines. Large, for New York Edison Company
Illustrated.
l':ugland. Electrolytic Alkali Industry
11
..10,
10
England, "Bulk" Supply of Electricity in
England. General Electric Company of, New Works
205
illustrated
of the.
491
England, Growth of the Telephone in
lilustraEngland, Midland Power Distribution in.
1G8, 169
ted

10
9,
England. Municipal Telephony in
260
Tests of Nernst Lamps in
61
36.
England, Westinghouse Prupauanda in
_„^
English Roads. Uniform Electriail Equipment for... 193
IllusEricsson Cordless Telephone Switchboards.
l']ngland,

trated

130
(Editorial)
Ethiopia and the Telephone.
251
Eureka Desk Telephone. Illustrated
By Richard McEuropean Tramways. Notes on.
(Western Society of Engineers.)
Culloch.
Europe, the Continent of. Electrical Progress on. in
6, 7,
190-.
By Francis E. Drake. Illustrated
Evansville (Ind.) Telephone Situation
292, 312, 350. 368, 387, 410, 450

Everett-Moore Syndicate. The

307

Ewlng-Merkle Electric Company

Established in

St.

176, 413

Illustmted
Louis.
E.vaminatlon fur a Degree hy Telephone
Exciter Combination, Novel

486
193

Expedients to Connect Competing Telephone Systems

116

Surreptitiously

Experience with the
Geer
Exports and Imports.

"Gang."

By

Henry

Burns
140

(Editorial)
54. 94, 134,

190.

344. 424

268,

Exports, Electrical, of the United States by months.
14, 115. 190, 207. 265, 359, 449
Exports. Electrical, of the United States for the

Year 1002

114,

14,

268

115.

402

erating Set.

Frequency for Very Long Lines, Choice of.
By
P. M. Lincoln.
(American Institute of Electrical
Engineers)
465, 468
Friedlander's Improved X-ray Tube.
Illustrated... 303
Frontier Telephone Company's Exchange in Buffalo.
Illustrated
20, 98, 209, 241,242
Fuels, Relative Value of
231
Fulmer. D. M.
Portrait
38
Ferguson's (L. A.) Address as President of the National Electric Light Association
425, 426
Furnace and Boiler Efficiencies.
By A. Beraent.
Illustrated.
(National Electric Light Associa-

445

tion)

Furnace,

New

Electric

Smelting

(Shade's patent).

224
412

Illustrated

Fuse, McBride Enclosed.
Illustrated
Fuse Terminal. Moon, with Carbon Arresters.
lustrated
Fuses, Hairpins Used as, on an Electric Car

Il-

175
176

,

"Gang," Experience with the.
By Henry Burns
Geer
140
.'....
(Jarbage Destructors In England
10
Gas and Electric Competition. (Ohio Gas Light Association)
276
407
Gas "Arc" Light. The. By F. L. Pendyllton
Gas-engine Centra! Station in Franklin. Pa
462
Gas Engine, Cockerill, 3,000-horsepower, for the St.
Louis Exposition

6

Gas Engine, The Future of the
301
172
Gas Engine. Westinghouse Internal-combustion
Gas Engines, Allis-Chalmers Company to Manufac389

ture

Gas Engines Discussed.

(Ohio Gas Light Associa-

276

tion)

Gasoline Engine, Lowell.
Illustrated
176
Gas Engines for Electric Lighting. By H. B. Gra-

With

ham.

(Institution of Electrical
256, 257

discussion.

Engineers )

276
255

New

463
(Overhead Distributing System of the

Commonwealth
Henry
Gang.")

Geer,

General

Electric

Burns.

pany

Companv.

Illustrated).
340, 341, 342
(Experiences
with
the

140

Company Absorbs

Electric

Com-

Stanley

110, 147, 100
Report of the.348. 349
Be a Member of

•

General Electric Company, Annual
General Electric (Jompany May
Great International Combination
General Electric Company of England,

303

New

WorliS

205
lul

Illustrated

of the.

General Electric Convection in Chicago
General Electric Switchboards for Small
Plants.

Isolated

313

Illustrated

General Electric Type-H Transformers.

Illustrated.

332, 333
General Incandescent Arc Light Company's Automatic Switches. Illustrated
315
General Incandescent Arc Light Company's Circuit
Brealvers.
Illustrated
211
Generator for Direct or Alternating Current. Re93
versible.
Illustrated
Generators, Multi-circuit, Wait's System of Regulating.
Illustrated
11
42
Genesee River, Power Development on the
307
Georgia, Waterpowers in
German Army, Military Telegraphy and Telephony
243
in the.
Illustrated
190
(Editorial)
German Electrical Engineering.
268
German Electrical Exports. (Editorial)
German Railways. Electricity and Steam Contests on. 489
German Single-phase Light and Power Plant. An In339
teresting.
By Frank C. Perkins. Illustrated
225
German Storage Battery, Unique. Illustrated
German Tariff, The New. (Editorial)
206, 344
German View. A, of the Si. Louis Exposition. .313, 314
270
Germany, Advertising Literature for
Germany, Cheap Lamps from
305
Gerrhanv, Electrical Manufacturing Companies in..
0, 7. 137, 363
Germany, Train Lighting in. By Franz Welz. Illustrated.
(American Institute of Electrical En387
gineers)
Germany's Activity in Cable Laying. (Editorial)... 488
Gilliland, Ezra T., Death of
415
Glidden. Tohn W(Heating from Central Stations.). 449
Grace, S. P. (Advantages of the Common-battery Telephone Switchboard)
274
"Graduated Collection of Problems In Electricity."
Book Table.
By Robert Weber.
15T
Graham. H. B. (Gas Engines for Electric Lighting) .256
Grauel Telegraphone
210
Gray Electrochemical Governor. Illustrated
129
Great Britain, Electric Power Distribution in.
By
Frank W. Mahin. (U. S. Consular Report) .158, 159
Great Britain, The Electrical Indus trv in, During
.

.

.

Facsicnile Telegraph,

Fahneslock

"Button"

Kleinschniidt.

Telephone

Illustrated.

Transmitter.

.

.

.

.1.

Hammer.

Illustrated.

Electrical Engineers)
Faraday Society, The
I'arm, California. Electric

204

Il-

254

lustrated
Faller Automatic Telephone Operator.

By William
(American Institute of
97,

Pumping on

110,

111, 112

467
445

a

National Bank Building in Pittsburg to Be
149
Lighted by Nernst Lamps
Farnsworth, Arthur .1.
(An Axle-light System of
186
Train Lighting. Illustrated)
Far-seeing Electrical Apparatus.
By S. Schneider.
ISS
Illustrated
251
Illustrated
Farr Telephones.
265
February, lOUlS, Electrical Exports for
40, 436, 450
Federal Telephone Company's Finances
Ferguson, Louis A.
Portrait
407
Illustrated.
Fessendcn Space-telegraph Inventions.
4(J4, 405
Fire-alarm Apparatus for Telephone Systems. (Illiillustrated.
312
nois Electric Specialty Company),
Fire Alarms, The Transmission of. Ity E. B. Ellicott.
(Western Society of Engineers)
100
Fire and I'olk-e-alarm Telegraph and Electrical Inspection In Chicago
315
Flreboat. Illinois, Electric Searchlight on the.
Il49
lustrated
226
Fircdy. The Light of the (Editorial)
367
Fire Hazard, Car Wiring as a
3, 100
Fire Hazard of Electrical Anparatus
Fire, Signal and Burglar Alarm, (.'omblnod Telephone
and. Fox's.
Illustrated
280
Fisher,
W.
(Some Facts
About
Electric
H.
Cables.)
277
Fisk Street Station of the Commonwealth Electric
Company. Illustrated. .395. 396. 397. 398, 399, 400
By
First Aids and Appliances for the Injured.
.T.
D. McGowan, M. D,
(National Electric Light
i-'armers"

.

.

.

Association)
455.
First Aids for the Injurctl (Editorial)
448
Flather. .Tohn Joseph.
(Modern Tendencies in the
Utilization of Power)
17
16,
Fleming's Constant-current Rotary Converter. Illustrated
486
Foreign Trade, Necessltv of Preparation for (Ed4.'»6

itorial)

04
389

Lighting at
Four-ampere Series Alternating Enclospd-arc Lamps
for City Lighting.
By .T. Henry Hallberg. With
(National Electric I^lght Association) 473
discussion.
Portrait
Fowler. John H.
38
IllusFowler's Common-batterv Tele[ihone System.

Fort Sheridan,

111.,

trated
Telephone, Signal. Burglar
Fox's Combined
and
Illustrated
Fire Alarm.
By A. De
France. New Electrleal Apparatus In.
Illustrated
Courcy.
366,
France. Sant-Mortier Power-transmlsslnn Svstem in.
14.5.
By Frank C. Perkins. Illustrated
France, Waterpowers in

20S
280
307
140
119

(

)

.

1902.

Illustrated

9,

10,

U

Great Britain, Municipal Trading In
Great Lakes, Space Telegraphy on the.

202, 381
Illustrated.
207, 269, 373. 412. 454. 461, 462

The,

the World.
419, 420
Illustrated.. 445
Gnmnded Telephone Lines, Interference on, How to
502
Remedy. Illustrated
Grounding of Alternating-current Systems.
By G.
Illustrated.
With discussion
N. Eastman.
289, 322. 323, 324
Gold Dredge for the Klondike, Electrically Op-

Greatest

Hydro-electric

Plant,

In

By Orrin E. Dunlap, Illustrated
Ground Detector, A New. (Varley's).

168
100

erated
Goltz Electrlc-sIgn

Goodrum and

Illustrated
Letters.
Lattlg's Party-line System.

Illustra-

244

ted

Goodspeed's Discovery of X-ray Emanations from the

Human Body
Government I'rlnling Odice Power Plant
Governor, Gray Electrochemical. Ilhistratetl
CJovernor. New York Safety Automatic.
Illustrated.
Guanajuato. Mexico. Electric Power for
Gump, W. B., Jr. (Electrlc-raliway Power Distribu."

.

tion.

471
172
129
176
184

361, 362

Illustrated.)

Guttapercha. New Supply of
Guy Anchor. Stombaugh, Holding Power of the.

211
Il-

231

lustrated

Illustrated

398, 402

395, 396,
(Editorial.)

268

sociation)
449
Heating (Rivet) Apparatus, Electric. Illustrated... 264
Hector Land Anchor. Illustrated
120
Helena (Mont.) Light and Traction
Company's
.

Plant, Fire in
3
Helios-Upton Company. Receivers for
353
Hewitt, Cooper. Mercury-vapor Lamps, Construction
of.
Illustrated
203
Hewitt Mercurv-vapor Interrupter
37<»
Hewitt Mercui-y-vapof Lamp and Converter.
Illustrated
61, 08, 94, 113, 139, 203
Hewitt's, Cooper, Mercury-vapor Lamp as a Converter.
(Editorial.)
94
Hibbard, Angus S., Portrait
368
High-frequency and High-voltage Currents as a Cure
for Consumption
39
High Potentials at Low Frequencies, Experiments
with
24
High-potential Lines, L,ightning Arresters for. Illustrated
243
High-speed Railway Experiments, Berlin-Zossen
7, 269, 489
High-tension circuits, An Electrically Operated Oil
Circuit-breaker for.
Illustrated
52
High-tension Lines. I*ower Trausm ission on.
Illustrated.
(Papers and discussions before the American Institute of Electrical Engineers)
266, 267, 290, 291, 304, 305
High-tension Railway Work in Ohio
22(J
High-tension Transmission.
(Papers to be presented
at Niagara Falls Convention of American Institute of Electrical Engineers.)
464, 405, 468, 409
Holcomb, W. IL, Portrait
38
I-Iolmok's Telephone Transmitter.
Illustrated
208
Holtzer-Cabot Magnetos.
Illustrated
251
Holtzer-Cabot Telephone Receiver.
Illustrated
437
IIolz's Variable-speed Control for Alternating-current
Motors. Illustrated
379
Hongkong Electric Railway
378
Honolulu, American Pacific Cable Landed at
30
Hooper and Wells' "Electrical Problems for Engineering Students."
(Book Table.
437
Horizontal
Water-turbine
Development,
Modern,
Some Notes on. By Mark A. Replogle.
Illustrated
453
Ilosmer, Sidney.
(Advantages to De Derived from
Consolidation of Electrical Interests.)
434
Hotel Telephone. New, (American Electric Telephone
Company.)
Illustrated
491
Hot-wire and Other Measuring Instruments.
Illus.

ted
388
Gas-plant Auxiliaries, Electrical Operation of
307
Gates' Submergible Magnetic Separator.
Illustra-

ted
Gear, H. B.

pany.

Heater, New Electric
193
Heating, Electric, for Street Cars
221
Heating. Electric.
(Swinburnej
151
Heating from Central Stations. By John W. Glidden.
With discussion.
(National Electric Light As-

"

Gas

ijighters, Electric.
(Ohio Gas Light Association)
(Jasoline Torch, Turner Bulldog.
Illustrated
(lasoline Torch, Turner
Double-jet.
Illustra-

Harrison Street Station of the Chicago Edison Com-

"Have You a Traction Record?"
221

Illustrated

37
134

207
Electron Theory, The
Illustrated. 403
Electro-photographic Printer. Stevens.
"Electroplating and Electro-refining of Metals." By

(Hook Table.)
Arnold Philip.
Electrostatic Metal Separator. (Dolbear's.)

146, 285
in

French Automobile Carrying Complete Electric Gen-

-30.
(In37U. 371

Wisconsin)

By Sir Oliver Lodge, F.
Electrons, On.
stitution of Electrical Enginers.)

Franklin Institute, Awards of the
Franklin. Pa., Gas-engine Central Station

Rules
:*;,•

Exposition,

Louis

(Woods system.) IlElectrical Towage on Canals.
. • ^' * •
lustrated
Electrical Workers. Artemieff's Protective buit for.
By Capt Henry C.
Electricians at Artillery Posts.
.••;
Davis, U. S. A
Electricity and Nerve Force, Are, Identical i
Electricity, A New Claim for
IllusElectricity Building at St. Louis Exposition.
4. ."», :;u. im. :;44. 4X3. oou.
trated
(Swinburne)
Electricity Direct from Coal.
Electricity for Purifying Drinking Water
57. 193, 38o.
(Editorial)
Electricity Ilappllv I-:pitomized.
Electricity, Making Steel by
Electricity on tlio Kronprinz Wilhelm
Illustrated
08.
Electricity. Jtoastlng Coffee by.
Electricity, Stelnniet/. on Future of
Electricity and steam Contests on German Railways.
Lines
Railroad
Central
ElectrlUcati'm uf New York
125.
In and Near New York City
By .Joseph W. RichEiectrocbemlstry. Progress in.
(.\merlcan lOlectrochcmical Society) .. .371,
ards.
Electrolysis Ordinance of Atlantic City. N. J
Illustrated
Electrolvais-proof Conduit.
Electrolytic Alkali Industry in England. Illustrated.

)

trated

Howell, Mich., Municipal Lighting at
"How to Become a Competent Slotorman." By Virgil
B. Livermore.
(Book Table.)
Hubbard Storage-battery Systems. Illustrated. .148,
Hudson River Power, Large (Contracts for
Huebel, C. J.. Portrait
Hull. Chas. E. (Suggested Methods for Improving
Long-distance Telephony)
82,
Human Body, X-ray Emanations from the
Hutchinson, A. L. (Settlement of Toll Business Between Connecting Companies)
Hutchinson's Light-weight Storage Battery
Hydraulic Improvements at Niagara Falls.
Illustrated
Hydro-electric Plant, New Swiss
Hydro-electric Plant, The Greatest,
By Orrin E. Dunlap. Illustrated

Rleetrical Soch-ty
Ilaranirr. William J.

tions

of Selenium.

Hanks' Nernst

Lamp

438
(Tlie Properties and ApplicaIllustrated.)
421, 422,
I'atents.
Illustrated

423
35

257
149
11

38
S3
471

GO
494

463
34
World.

in the

419, 420

Ice on the Third Rail. The Problem of Removing.
S
Idaho, Telephone Growth in
58
Igniting Device for Miners" Oil Lamps.
Illustrated 2-1
Inlder's Alternating-current Electric Elevator.
Illustrated
:i.ss
Illinois
Disgraced by the Traction Imbroglio at
.

.

344

Springfield.
(Editorial)
Electric Searchlight on the Firehoat.

Illinois,

Illus-

49
Company's Fire-alarm Apparatus for Telephone Systems.
Illustrated
312
Illinois, Northern, A Chain of Independent Tele*
piione Exchanges in.
Illustrated
380, 3S1
Illinois, Street Railways in, Mueller Bill for Municipal Ownersliip of
trated

Illinois Electric Specialty

;

227, 267, 307, 329. 344. 345, 365, 379, 40S

Telephone and Telegraph Company's

Illinois

in Chicago. Illustrated

Work

194, 237. 238, 239, 240, 511

Impedance Coils for Telephone Circuits, Tapering
System of. Illustrated
486
Imparts of Electrical Machinery into Great Britain.
11
Independent
Polycyclic
System of Distribution.
Illustrated

Independent

50
Telephone Activity,

Value

(Edi-

of.

torial)

48S

Independent Telephone Association of the United
States.
(Preparations for the Chicago convention
of

410,

the)

450.

4ST. 488

Independent Telephone Association of tlie United
States.
(Convention in Chicago, June 24 and 25,
Illustrated

505, 506, 507, 50S. 500. 511
Independent Telephone Securities as an Investment
from a Small Investor's Standpoint. By John W.
Layne.
(Interstate Independent Telephone Association.)
s:i
Independent Telephone Traffic Company
410
India. Electrical Possibilities in.
(Editorial)
288
India, Electric Power Development in
49,
50
Indiana Engineering Society.
(^Uinual Convention in
Indianapolis. January 15-17. 1903.)
77

1903).

Indiana, Information from.

(Correspondence.)

25, 20, 44, 62, 03, 85, 104, 121,
142, 178, 179, 198, 215, 233, 258. 279, 296, 317,
334. 355. 373, 390, 414, 439. 457. 475, 404, 495, 014, 515
.

Indiana Long-distance Telephone Company
Indiana, New Telephone Companies in
Indiana, Northern, Waterpower in
Indiana. Public Utilities in, Large Consolidation
Proposed
Indiana Telephone Items.
(Correspondence.)
20,

40.

351
243
413
of.

93
5.S,

82. 98. 116. 133. 155. 174, 194, 209. 229, 27.1, 202,

310,

330, 351, 369, 387. 410. 430, 450, 470, 492, 510

Toll-line Combination in
330
Indiana Traction Merger
413
Indianapolis, Claypool Hotel in. Electrical Features
of the
403
Indianapolis Lighting Specifications
445
Indicating Weather Vane, Electrical.
Illustrated.. 1S4
Induction Coil for X-ray Apparatus.
Illustrated... 16S
Induction Generating System.
Illustrated
91
Induction-motor Paicnt, Cushman's.
Illustrated.
343
"Induction Motor," The. By Henry Boy de la Tour.
(Book Table)
456
Industrial Purposes. Why Tidal Energy Is Not Economical for.
Bv C. P. Baillairge.
(Canadian
Society of Civil Engineers)
352
Injured, First Aids and Appliances for the.
By
J. D. McGowan, M. D.
(National Electric Light
Association)
455, 456
Inland Steel Works. Eleclric Power at the.
Illustrated
201, 202, 203

Indiana,

.

Hairpins Used as Fuses on an Electric Car
176
Hallberg, J. Henry.
(Four-ampere Series Alternating
Enciosed-arc Lamps for City Lighting.)
473
Hammer, William J. (Faller Automatic Telephone
Operator. Illustrated.)
97. 110, 111. 112
Hammer. William .7.. on Radium Before New York

306
257

.

"'
!
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463
inspection. Electrical, Cost of
315
luspection. Electriciil, in Chicago
ir^l, 265, i07
Institute Election. The
(Editorial)
..
.130.
15U,
26S
Institute Presidency, The.
(Meetings and
Institutioa oJ; Electrical Engineers.
papers

291
3U2

point. )
83
Leeds Two-phase Central Station. Illustrated. .. .9. 10
Liabilitv for Maintaining an "Attractive Nuisance"
with Electric Wires
176
Library Dinner of the Institute
327, 128
Light. Heat and Power -Plant,
Washington
University.
Illustrated
165. 166
Lighthouse Candlepowers
276
Lightning Arresters for High-potential Lines. Illustrated
243
Lighting. Decorative and Sign. By Arthur Williams.
Illustrated.
(National Electric
Light Associa-

502

Lighting Effects at

)

151, 159, ITl, 256, 257, 370. 371. 4S2, 4S3, 4S4,
Insulation, Transformer.
By Edward A. \Vagner.
Illustrated
Insulator l*in. Proposed Standard, Mechanical SpeciIllustications of a.
By lialph D, Mershon.
(American Institute of
With discussion.
trated.
2fiG,
Electrical Engineers)
F.
Blackwell.
By
O.
Insulators, The Testing of.
(American Institute of ElecWith discussion.
200,
trical Engineers)
lusull. Mr.. Places Bonds in London
Interference on Gronnded Telephone Lines, How to
Illustrated
Itemedy.
Interior Wirini: in Chicago, Metal Conduits Kequired
r
for
Internal Resistance of Primary Batteries
International Association of Municipal Electricians.
International Congress of Arts and Science for St.
".

55,
Louis
International Electrical Comliinations, Great, Reported
(Editorial)
International Electrical Congress.
luternaticnal Electrical" Congress
International Telegraph Conference
International Telephone Lines
International Telephone Mjinufacturiug Company's
Desk Telephone. Illustrated
International Telephone Manufacturing Company's

Improved Telephone Receiver. Illustrated
International Telephone Manufacturing Company's
Illustrated
Party-line Instrument.
International Telephone Manufacturing Company's
Illustrated
Transmitter.
(PaInterstate Independent Telephone Association.
pers read at Chicago Convention of December,
19U2)
41. 42, 60. S2, S3, 99,
Exchanges
in
NorthInterstate Telephone Company's
ern Illinois.
Illustrated
3S0,
Interrupter. Hewitt Mercury-vapor
Interurhan Railways, Financing of. (Editorial.)....
Intramural Road at the St. Louis Exposition. With

map
(Annual
Electrical Association.
Davenport. April 9 and lu. i;ni3)
Annual
Iowa Telephone Association.

Iowa

i

1S9,
meeting in

4S5
-^54

267

tion)

101
4i)9

492
-

15S
363
4SS
4S5
4S7
116
331
175
251

117

100
3?1
176
54
49.*5

in

22S
436
153
2S4

Demand

for Steel Castings in
Plants, Small, Standard Switchboards for
Illustrated
313
(General Electric!.
345. 372
Italy, British Engineers in
IllusValtellina Three-phase Railway in.
Italy.
S4
Ithaca (N. Y.) Chapter of the Institute:
7
trated
6,
5
Investments, Electrical Properties as
Investment. Independent Telephone Securities as an,
from a Small Investor's Standpoint. By .Tohn W.
Layne.
(Interstate Independent Telephone AsS3
sociation)
(Book Table)
469
"Investors" Manual."
Ireland,
Isolated

Jacks, Multiple Telephone,

Banks

of.

American Elec-

255
Telephone Company's. Illustrated
Granberv.
(Tullahonia Water and Light
I'lant)
3S3
190. 207
.January. 1903. Electrical Exports for
(Correspondence)
391
Japan. .Jottings from.
Japan (Osaka) Military Arsenal, Electric Power
Equipment for the
159
tric

Jackson.

Il(Paralleling Alternators.)
-4S5, 486
lustrated
Jewell Circuit-breaking Ammetei"s and Voltmeters.
:
271
Illustrated
By
Joint Transmission, The. of Differing Currents.
Frederick Bedell.
(Electrical Society of Cornell

.Teannin. F. Hardie.

131

J'niversity)

(Editorial)
130
Joint Transmission System. The.
IllusJoliet Steel Works. Electrical Machinery in.
trated
1, 2,
3
(Book Table) .. ..60, 61
.Tones' "Telegraph Diagrams."
Junkersfeld. Peter, Local Honorary Secretary of the
322
Portrait
Institute.
(Multiple versus Independent
Junkersfeld. Peter.
347
Operation of Units and Central Stations)

52

Company

Telephone

by

the

»

I

i

trated
Kirkpatrick. J. C.

'.

.

.

.

3.39

Portrait
38
204
Kleinsehmidt Facsimile Telegraph- Illustrated
Klondike. Electrically Operated Gold Dredge for the. 168
Krohn's Alternating-current Motor for Railway

343
231
287
371

Work.
Illustrated
Kronprinz Wilhelm. Electricity on the
Krupp Works. Electrical Equipment of the
Kuhlman Transformer. HIastrated

354
Laboratory for Scientific Research at Niagara Falls.
Lachine Rapids Hydraulic and Land Company of
203
Montreal, Annual Report of the
Lackawanua Railroad, Telephone System of the.... 36S
Lake Shore Electric Railway Company, Affairs of
294
the
310
Lake Shore (Steam) Railroad to Use Telephones
118
Lake Street Elevated Railn.ad. .\nnual Report of.
.

.

Lake View Sub-station

Company

of the

Commonwealth

.

Electric

401

305
Lamps. Cheap, from Germany
137
Lamp-socket Litigation and Patent Monopoly
120
Land Anchor. Hector. Illustrated
Lansing and Battle Creek, Mich.. Electric Railway
435
to Connect
Largest Automatic Telephone Exchange in the World.
237, 238, 239, 240
Illustrated
Safe
Limits
in
the
(Economical
and
Lardner. II A.
34G
Size of Central Stations.)

137
226

360

of,

Wins a

(Ky.
Interurban Railway
91
Frequencies, High Potentials at. Experiments
with
24
Lowell Gasoline Engine. Illustrated
176
Lowell Laboratories of Electrical Engineering at the
Massachusetts Institute of Technology,
Illustrated
377, 37S
Lunt's Improvement in Single-phase Rotaries. Illustrated
343
Lydia Street Sub-station of the Chicago Edison Company.
Illustrated
402

liouisville

)

Low

.v^

IVI

M. D.

Injured.)
Machado & Boiler's
Illustrated

(First Aids

New

Invented

Portrait

L.

liluV94, 113, 139
the.
(Edi-

203

.'.".'.'.'.'.".*.

170
39

'

'.

.

.

.

.

.

.

.

".

.

".

.

(

26. 44. 63, So, 103, 104, 121, 141' le^'
178, 197. 215, 233. 258. 259, 279, 296, 316, 317
334, 355, 373, 390, 414, 439, 457, 474. 475 405
Michigan Engineering Society, Annual Meeting of
the
117

Michigan Independent Telephone Association!!
Michigan Telephone Company, Financial Troubles
of the
174
Michigan Telephone Notes.
(Correspondence.)'.'..
Midland Power Distribution in
England.
Illustrated
^
Kjg
Midway Telephone Company of Oregon, Progress
"
'

of the

Mietz

Electric-light'

169
174

,

& Weiss Portable

194
330
174

Plant "iuus-

trated
Miller Electro-pneumatic Burglar ' Alar'm
!
"Militantly
British" Contemporary,
a
Subsides
(Editorial.)
Military Telegraphy and Telephony in the German
Army. Illustrated
Milwaukee and Chicago Electric Railway, 'iinpro've'ments on the
301
Milwaukee and Chicago Electric Railway, New.'.". ..
Milwaukee and Chicago, Marconi Space-telegrapli
Stations in.
41'' 454
(Illustrated)
4(ii
Milwaukee Gas Company's Electrical Plant
Miners" oil Lamps, Igniting Device for. Illustrated
Mining Work. Electrical, in Germany. Illustrated
Minneapolis and St. Paul, Municipal Lighting Proposed for
Minneapolis. Central-station Plans in
.'

.'

.'

.

.

.

.'

.

509
513
246

243
302

.'

.'

.'

462
367
""s
378
115
450

Minnesota Independent Telephone Association.'.'.'.".*
Miscellaneous Notes
•-;-'; na
"s^^- ^.§'.*^^' s"^' 1*^^' 1-^' i4'3Vis6,"i"8'i'
199,
217, 230, 260, 299, 319, 336, 357, 392 440 47G
Misnomer, A Ridiculous. (Editorial.)
40fi
Missouri and Kansas, Telephone Affairs in.
242
'.'

Monarch Telephone.

Illustrated

Monterey, Mexico, Electric Railways for....
Modern Tendencies in the Utilization of Power. By
John .Joseph Jb lather.
(American Association for
the Advancement of Science)
ic
Montreal, Lachine Rapids Company of. Annual Report of the
203
Montreal, Shawiuigan Power in
146*
.'.'.'l37,'
Moon I'use Terminal with Carbon Arresters. Illus- 203
trated
175

McF.)
Telegraphy
(D.

of "I'nstalli'ng

Illustrated

Improved TransmitteC" for Space
^

509
248

of

the

Chicago Edison

402
Motor, Electric, Old Miniature. Illustra't'ed'.".".'.'."."
50
Motormen Must Observe Rights of Vehicle Drivers.. 220
'

Combination Ohmmeter.
Illus-

265, 413
Machine Tools in Locomotive Shops at Du Bois, Pa.,
Power Required to Drive
126, 127
Magnetic Clutches. B. J. Arnold Receives Award for. 285
Magnetic North Pole, Expeditions to Discover the.
(Editorial;)
36
Magnetic Permeability of Iron, Picou's Instrument to
Measure.
Illustrated
148
Magnetic Separator, A Submergible.
(Gates.)
463
Magic Whirlpool at St. Louis Exposition
490
Mahin, Frank W.
(Electric Power Distribution in
Great Britain.)
15S, 159
Mailloux, Mr.. Makes Another Contribution to the Institute Library
345
Maine. Telephone Situation in
252
Manchester (England), Three-phase Work in
10
Manila, Electric-railway and Lighting Franchises for
18, 205, 223

trated

Mansfield (Ohio) Technical Society
S
Manufactures, Bureau of, of the Department of ComEditorial. )
382
merce.
(

359

411
6
2SS
287, 392, 411, 449
Marconi Companies, Affairs of
411
Marconi Criticized in Great Britain
Marconi Sends Message from Massachusetts to England
80
Marconi Space-telegraph Stations in Milwaukee and
Illustrated
412, 454, 461. 402
Chicago.
(The Lodge-Muirhead WirelessMarillier. H. C.
Illustrated.)
302. 303
telegraph System.
Market Street Sub-station of the Chicago Edisoii
402
Company
Martin's (T. C.) Report on Progress at N. E. L. A.
426
Convention
Telephone
Wheatstone-bridge
Mason's (John H.)
311, 312
Illustrated
Svstem.
447
Massachusetts, Electric Automobiles in
119
Massachusetts, Electric Railways in
Massachusetts Institute of Technology, Commence485
ment at
Massachusetts Institute of Technology. Lowell LabIllusoratories of Electrical Engineering at the.
377, 37S
trated
409
Massachusetts. Steam Turbines in
405
Match. The Destructive
Theories
of,
Radium
and
Matter and Energy, the
500
Its Relations to
Matter and Force, Modern Views of (Sir William
462
Crookes.)
30. 55, 101, 140, 192, 227. 303, 389, 391,
Marconi's Apparatus, The Power of
(Editorial.)
Marconi at Cape Cod.

.

"

Morgan Street Sub-station
Company

455, 456

March. 1903, Electrical Exports for
Marconi and His Work

*

.

'.

324
167
353

and Appliances

Louis Exposition.

.

torial.)
326
Metal Separator, Electrostatic.
illustrated
305
Metric System. The.
f Editorial.)
54 226
Metered Telephone Service
511
Metropolitan Elevated Railway, Annual Report of
the
294
Mexican Gulf cables
........'..'.!!'.
171
Mexicaii Telephone Company's Report.
".
410
.Mexico. City of. Power and Light for
140 271
Mexico, Great Power Plant in
184
Mexico. Telephone Extensions in
174
Meyer's "Steam Power Plants."
(Book Table).
294
Meyer's "Twentieth Century Manual of Railway and
Commercial Telegraphy."
tBook Table.)
353
Michigan.
Correspondence, j

Moore

Tram-

Illustrated.

3s"

Metal Conduits Kequired for Interior Wiring in Chicago
Mersnon. Ralph D.
(Mechanical Spe'cificatlonsof "u
Proposed Standard Insulator Pin. Illustrated)
Metallic Bodies in the
Earth,
Locating.
(Edi-

412

351
St.

Fred

a Terminal Head.

ways.)
J. D.,

Who

Gl. 68.

Moon Manufacturing Company's Means

McBride Enclosed Fuse. Illustrated
McCuUoch. Richard.
(.Notes on
European

McElroy Electric-lighting Systems.
McGarvey Vibratory-motion Devices

Converter, Hewitt.'

'

174

Machinery Building at

490
242
Kansas City Telephone Contract Awardsd
IIG
Kansas Independent Telephone Association
126
Portrait
125.
Katte. Edwin B.
Illustj'ated.251, 2o2
Kellogg Common-battery Telephone.
Kellogg Company Brings Suit Against StrorabergCarlson Company and Louisville Home Telephone
351
Company
Kellogg Factory, Strikers at the. Fined for Violating
492
Injunction
471
Kellogg Stock in Litigation
Kelly (John F.
and Chesney's (C. C.) Apparatus
for the Production and Regulation of Alternating
Illustrated. .. .342, 343
Currents of Different Phase.
(The Telephone and the Technical
Keisey. J. C.
School
511
61, IIS
Kelvin, Lord, and Mr. Westinghouse
171
Kennelly on Mexican Gulf Cables
113
Kenosha Power House Burns
Pdwer Plant of the New Union StaKinch. D. B.
100, 101
tion. Pittsburg)
Kirchberg, Germanv, Hydro-electric Plant in. Illuserties

170
55

.

Home

Point

for the

to Electrical Prop-

153

'

McGowan.
Kansas City, City Electrician for
Kansas City Flood, Damage Done

Mercury-vapor Lamp?

man.
(Book Table.)
257
Liverpool. Double Third-rail System in
412
Load Coils for Telephone Circuits, Warren and
Campbell's Tapering System of.
Illustrated
4S6
Load Coils for Telephone Lines,
I'upin.
Illustrated
S. ^:0, 209
Loaded Telephone Line, Proposed Electro-magnetic
Regulation on a. for Controlling the Loading Devices.
By J. J. O'Connell. Illustrated
470
Lockwocd, Thomas D.
(The Evolution of the Telephone Switchboard. Illustrated)
95,
90
Lodge-Muirhead System of Space Telegraphy. Illustrated
195, 302. 303. 315. 316
Lcdge-Muirhead Wireless-telegraph System, The. By
H. C. Marillier.
Illustrated
302, 303
Lodge, Sir Oliver, F. R. S.
(On Electrons)
370, 371
London County Councils, The, Tramway System.
Illustrated
423, 443, 444,456
London, Electric-railway Situation in... 9, 170, 365, 414
Loudun Letter.
(Correspondence)
.24, 43, 61,
84, 102, 177, 196. 197, 214, 232, 257. 278, 295,
3HJ. 333. 354, 372. 389, 414, 438. 456, 474, 494, 514
London Tramway Commission. (Editorial)
170
Long-distance Electric Railroading.
By Dr. Louis
Duncan.
(Society of Arts of Massachusetts Institute of Technology)
138, 139
Long-distance Electric Railroading in the East
S4
Long-distance Telephone Operators, Rules for
312
Long-distance Telephone Service, Inroads Made by
the, into Telegraph Receipts.
(Editorial.)
206
Long-distance Telephony, Suggested Methods fur Improving.
By Charles E. Hull. (Interstate Independent Telephone Association)
82,
S3
Lorain Surface-contact Railway System in Wolverhampton, England
354, 414, 474
Los Angeles, Prospect of Telephone War in
244
Lust and Unaccounted-for Current. By L. G. Van
Ness.
(National Electric Light Association) .452, 453
Louisville,

203

Lamp and

^,""»ted
Merritt.

Become a Competent Motor-

to

Illustrated

of.

Mercury-vapor

446,447

Lines.)
465, 468
Lincoln, P. M.
(Transposition and Relative Location of Power and Telephone Wires.
Illustrated.) 267
Lindsley. George L.
Portrait
38

"How

ilemphis. Long-distance Telephone Project Center,.'ns in
40,
59
Mercury Arc. The. (Editorial.)
306
Mercury-vapor Interrupter, Hewitt
176
Mercury-vapor Lamps, Cooper Hewitt, Construction

torial.)

6S,

Lightning Phenomena
Lighting Plants, Municipal Ownership of, Favored
by Cbicago Council
110,
Lighting Statistics of Chicago
Lightning Causes Serious Interruption of Power
Service at Niagara Falls
115, 136,
Light of the Firefly, The.
(Editorial.)
Lignite. Peat and Coal-dust Fuel, Possibilities of...
Lincoln P. M.
(Choice of Frequency for Very Long

Livermore's

Maxim, Sir Hiram, on Aerial Navigation
Measured Telephone Service. By George N. Bandy
With discussion.
(Interstate Independent Telephone Association)
99 100
Measured Telephone Service Recommended for Chicago
194
Mrasurine Instruments, Hot-wire and Other. Illustrated
366
Mellett s 'J'elephone Transmitter.
Illustrated
20s

214, 490

Louis Exposition

St.

67,

307
meeting

Des Moines. March 10 and 11. 19u3l
Iowa, 1.200 Telephone Companies in
Ireland and Russia, Peat Possiliiliries in

Larned. S. J.
(Telephone Service.)
247, 248
Lavite
493
LausGU's Telephone Transmitter. Illustrated
208
Layne, John ^V.
(Independent Telephone Securities
as an Investment from a Small Investor's Stand-

Motors,

Alternating-current, Variable-speed Control
for.
Illustrated
379
Motors. Direct-current. Regulating and Reversing
Controller for (Westinghouse).
Illustrated
Motors, Edison's Method of Operating, in Dustladen
Atmospheres.
Illustrated
Motors, Two-phase, in a Car-building Plant. ' Illustrated
^
iy3 184
Motors, Westinghouse, for New York City Subway.
254

Moving

Telepliones.

Mueller

Bill for Municipal
in Illinois

ways

The Expense of
510
Ownership of StrVet'Rail-

....... ...227, 267, 307, 329, 344, 345', '365,* 3'79, 408
Mueller Bill. Full Text of the
M}S
Mueller Bill, The Passage of the.
(Editorial.) .364^ 406
Mueller. Jr.. William.
Portrait
38,
39
Multi-circuit Generators, Wait's Svstem
of Regu.

Illustrated

lating.

Multiple Versus Independent Operation of Units and
Central Stations. By Peter Junkersfeld. With dis-

n

cussion.
(American Institute of Electrical Engineers. )
347, 34S
Municipal Conduits for Electric Wires. (Editorial.). 114
Municipal Electric Lighting Opposed.
By James
Blake (_*ahoon.
(New I'ork Municipal Ownership
Convention. )
195
Municipal Electric Plant in Richmond, Ind., Poor
Showing for
57
Municipal Lighting in Chicago
189, 193. 245
JMunicipal Ownership Convention in New York....
1Q2 193 195
Municipal Ownership for Detroit, No...!!.."'.....' 345
Municipal Ownership in England, Revolt Irom
381
Municipal-ownership Nonsense.
(Editorial.)
170
Jlunici pal- owners hip "ilixup" at Springfield a Disgrace to Illinois.
(Editorial.)
344
Municipal Ownership of Lighting Plants Favored
by Chicago Council
no, 170
Municipal Ownership of Street Railwavs in Illinois,
"
Mueller Bill for

227, 267, 307, 329, 344. 345, 365. 379. 408
173, 245

Municipal-ownership Sentiment in Chicago
Municipal-ownership Setback, Another
Slunicipal Lighting at Howell. Micb
Municipal Trading in Great Britain
Municipal Versus Private Lighting in St.

128
257
2"2, 381

Joseph,

Mich
Municipal Telephony in Canada. Illustrated.
Municipal Telephony in England

.

19, 20,
9,

248
5in
10

i\a

(The Telephone Transmitter.)
-13,
National Ass<iciation of Manufacturers (Annual Con-

Nate,

J.

J.

42

vention in New Orleans on April 14-16, 1903). ., . 333
National Bureau of Standards, Annual Report of... 275

.

..

1

WESTERN ELECTRICIAN
Amendments
Proposed
Electrical Code,
101
to the
National Electrical Contractors' Convention and Ex307, 476. 493
hibition in Detroit
National Electric Light Association (Preparations
for the Chicago Convention of the)

National

ISS. 221, 271. 2S9, 353, 3G5.

National Electric Light Association (Convention
Chicago May 26-2S. 19U3). Illustrated

In

420. 421. 425, 426, 427, 428. 429, 430,
431, 432, 433, 434, 444, 445. 446, 447. 44S. 449,
452. 453. 455. 456. 462. 463. 466. 467, 472. 473. 4tj9. 513
National Electric Light Association, The Convention
(Editorial.)
406. 424
of the, in Chicago.
Natiiiual Fire Trotection Association (Annual Meet378, 444
ing in Chicago May 25-27, 1903)
39
38,
Portrait
Naugle, A. T.

269
149

Nernst I-amp History
Nernst Lamps for a Pittsburg Office Building
Nernst Lamps, Large Circus Tent Lighted by.

Illus-

409. 4G9

trated

Lamp

Nernst

Nernst's

(I>r.

P-itents,

New.

35

Illustrated

Walther) Visit to the United States
31S. 327

412
Nernst Street Lighting in Burlingame. Kansas
Nerve Force and Electricity, Are. Identical?
New England News. (Correspondence. ). .25. 43, 62,
S5, 103. 120. 121, 141, 161, 178, 107. 214, 215,
232, 233, 258. 278. 295, 316, 333, 334. 354, 355,
3T2. 373. 389. 390, 414. 438. 456. 457, 474, 404,
386,
New England Telephone Company

Telephone Company

New Long-distance
New South Wales.

:.

.

.

514
405
351
42

Itailways in
Newspaper Establishment. Electrical Features of a
107, 108. 109, 110
Illustrated
Great.
(Editorial.).. 114
Newspaper Printing, Electricity in.
News Service by Space Telegraphy
269. 291. 303. 329, 357. 372. 389, 411

New York and New

.Tei-sey

Telephone Company, An-

nual Report of the

New York Automobile Show
New York City Should Let Municipal

il,

Electric LightlEditorial.)
New York City, Statistics of Public Lighting in....
New York City, Proposed Municipal Electric-lighting
232. 257, 268, 295. 314. 333.
Plant for
New York Citv Subway. Westinghouse Motors for.
New York Central Itailroad's Adoption of Electricity.
4, 125,
New Yurii Edison Company, Improvements of...._._.

Alone.

ing

.

New York
New York

Electrical Society (Meetings

Notes.

253
77

268
438
354
254

126
346

and Papers).

(Correspondence.)

24, 25, 43, 61, 84. 85, 102, 103, 120,

161. 177. 178,
316. 333. 354,

141,
197. 214. 232, 257, 258, 278, 295.
372. 389. 414, 438, 456. 474. 494. 514
Automatic Governor. Illustrated. 176
119
Electric Railways in
.

(Communication.)
Samuel Sheldon.
New York State Electrical Laboratory, Proposed. 100.
New York State Independent Telephone Associations
Combine
New York Stock Exchange Teleplione System
New Y'ork Tunnel and Terminal, Pennsylvania Railroad Company's
(Editorial).
Niagara as a Power-producing Center.
IllusNiagara Falls, Hydraulic Improvements at.
trated

410
248
100
177

491
308

,

3S3, .490

at

Niagara Falls, Power Development

at.

Illustrated.^^.

'465," 419', "426, '463' 4 70
ii9,'^i3G,' IsV.'ise,' "206." 221;

Niagara Tails Power Plant
Large
Niagara Falls, Power Service

Water's

at

Edge,

^ '-"'' i63

at,

Lightning Causes

115, 136. 137
(Ediat.

/^Serious Interruption of
'^Niagara Falls. Scenery Versus Industry
/~^ torial.)
i^Nlagara Falls. The Third Power Tunnel at
Nicaragua, Proposed Electric Railway for

448
405
328
210

Illustrated
Noblett Cable Bos.
Noe, E. C, Appointed General

Superintendent of
18
Lake Street and Northwestern Roads. Portrait.
366
Illustrated
Nrtdon Electric Valve.
326
(Editorial.)
Noise in Railway Operation.
North Electric Company Victorious in Warner
.

436
Tubular-drop Litigation
354
Northern California Power Development
Northern Illinois, A Chain oC Independent Telephone
380. 381
Exchanges in. Illustrated
(Annual
Association.
Cedarmen's
N(»rthwestei-n
meeting in Minneapolis .January 12, 1903.)... 37, 5G
(Convention
Northwestern Electrical Association.
In Milwaukee January 21-23. 1903.)
78. 79. SO. 90. 91. 97. 152. 153, 212. 213
118
Northwestern Elevated Kailroad. Annual Report of.
(CorrespondNorthwest, Telephone News from the.
ence

)

20, 40. 59. 82. 98, 117, 133,

.

(Correspondence.)

.

)

from.

(Correspondence.)
25. 44. 62, 103, 121. 141.

142. 161. 162. 178. 197. 215. 233. 258. 279. 296.
3.34. 355. 373. 390. 414. 43S. 457. 475. 495,

.S17.

Ohio River.
Ohio.

New

Telephone Cable Across the

Setback for Electrical Enterprises

in.

.^.15

155
(Edi-

3G
torial.)
Ohio Street Sub-station of the Chicago Edison Com402
pany
S.i
rHiio Telephone Elections
293
Ohio Telephone Companies Merged
(Correspondence.)
Ohio Telephone Notes.
-

t

20. 40. 58. 59. 98.
iio. 117. IS.'i. 15.5, 174. 194. 209. 229. 249. 273.
292. 310. 3311. 350. 369. 387. 410. 411. 436. 450.
Ohio. Telephone-rate Question in
Ohio. Toll Interchange In
Ohio. Valuation of Electrle-railway Property In
Ohmmeter. New Combination. (Machado & Roller).
Illustrated
Illustrated
01.1 Miniature Electric Motor.
(Editorial.)
Old Rumor Revived. An.
timaha-Des Moines Klectrlc Railway
Illustrated
"Only" Tle-wIre Former, The.

495
190

403

480
471
21

244

308
140
224

Litigation, Report on.
(Independent Telephone Association of the United States) .505. 500, 507
Patent Monopoly. Lamp-socket Litigation and
137
Patent Record. Electrical.
Illustrated
.

27, 28, 46, 47. 48, 65,

66, 87, 88, 106, 124.
163, 164. ISl. 182, 200, 217, 218, 235,
202, 281, 282, 299, 300, 319. 320. 337.
358, 375, 376, 393, 394, 417. 418. 440.
458, 459. 46(>, 477, 478, 497. 49f>, 517,
Patents, International Co-opera'lion, in Relation to.
(Editorial.)
Patents, Ries' Electrical, Sale of the
227,
Patents, Tesla Split-phase. Not Infringed. .191. 192,
Peat and Coal-dust Fuel, Possibilities of Lignite.
Peat Possibilities in Russia and Ireland
Peck and Randall's Electric Rivet-heating Apparatus.
Illustrated
Pendyllton. F. L.
(The Gas "Arc" Light.)
Pennsylvania Company's New York Tunnel, Electric
Locomotive for
Pennsylvania Electric Railways
Pennsylvania, Large Electric-railway Consolidation

143,
236,
338,
441,

144,
202.
357.
442.

.

510
82
134
45

351
50

246
112
SI

ciation. )

Power Plant

for St. Louis Exposition.

Power Plant Levied on for Taxes
Power Plant of the New Union

Illustrated..
07, 244, 500

225

Station, Pittsburg.
(Engineers' Society of Western

By

D. B. Kinch.
Pennsylvania.)

100,

Power Required

to Drive Machine Tools in LocomoShops at Du Bois, Pa
126, 127
Power Transmission at 120,000 Volts
513
tive

Electrical, Water Storage as
(Editorial.)
114
for the Dalles, Ore., White River.
I llustM-ated
283. 2S4
Power Transmission on High-tension Lines. Illus(Papers and discussions before the Ameritrated.
can Institute of Electrical Engineers.)
266, 267, 290, 291, 304,
Power Transmission.
(Notes.)
27, 122, ISO, 199. 216, 234, 235, 280, 298, 458, 470, 516
to.

Power Transmission

Power Transmitted Over 300 Miles

445

Power-transmission System in France, Saut-Mortier.

By Frank

Perkins.
Illustrated
145,
Power, Utilization of. Modern Tendencies in the. By
John Joseph Flather.
(American Association for
the Advancement of Science)
16,
Pressure, Reducing Fall of, in Return Circuit" of
Alternating-current Railway.
Illustrated
128
Primary Batteries, Internal Resistance of
499
Primary Cell, Putlen. Illustrated
42
Progress, T. C. Martin's Report on, at N. B. L. A.
C.

Convention
Prometheus Electric-cooking Utensils.

Illustrated.

Protective Suit for Electrical Workers, Artemieffi's.

Providence-Worcester Electric Railway
Publications.
(Notes.)
45, 64, 65, 105.
ISO, 199, 217, 235, 260, 280, 2S1, 298,
336, 356, 357, 374, 392, 416, 440, 458,
Public Utilities, Large.
(Consolidation of.

150
329
231
3G0
153
264
407
371

42

426
412
446
343

123, 143,
318, 319,
470, 490.

Proposed

in Indiana
Pullen Primary Cell.

93
42
445

Illustrated
Pumping, Electric, on California Farm
Pupin Load Coils for Telephone Lines.

51S

.

Illustrated.
S, 40, 200

Purifying Water by Ozone in Germany
Push-buttons, Rauscher.
Illustrated

57,

193
351

Qneljec, Electric-light and Power Situation in
213
Quebec. Electric-railway Project for
381
Question Box of Ohio Gas Light Association
276
Question Box of the National Electric Light Association.
Illustrated
289. 444, 456, 402. 4S9. 513
Question Box of the National Electric Light Associa-

Value of

tion,

460

(Editorial.)

the.

37

in

New Independent Telephone Connections in
436
Pennsylvania Railroad Company's New York Tunnel and Terminal
5.S
Pennsylvania- Western Union Litigation. 77, 315. 435, 493
Peoria Gas and Electric Company Wins Suit
303
Pennsylvania,

(An Interesting German

Perkins, Frank C.

Single-

phase Light and Power Plant. Illustrated.).... 339
Frank C. (Latest Developments of BrantyPopp Space Telegraphy. Illustrated
29,
30
Perkins, Frank C.
(Saut-Mortier Power-trausmission
System in France. Illustrated)
145, 140

Prank

Raber, Philip W. Portrait
39
Racine. Wis., Mr. Beggs Reported to Be Contemplating a Donation to
225
Radium and Its Relations to the Theories of Matter
and Enei'gy
500
Radium Not Likely to Be Found in a Native State.

C.

320
227
294

(Editorial.)

Radium, Polonium and Actinium
Radium, Properties of
Radium, The Emanations of.
By
Crookes, F. R.

William

Sir

(Royal Society)

S.

Radium, William

(Wireless Communication BeSanta Catalina Island and the Mainland.

Perkins,

Hammer

J,

on,

before

New York

tween
Illustrated)
503
148
Permeameter, PIcou. Illustrated
Perrine's "Conductors for Electrical Distribution."
(Book Table.)
437
Perrizo, Jr., Paul.
Portrait.
39
Personal Notes
20, 45, 64, 80, 104, 122, 142, 143,

Electrical Society
Railroading, Electric, Long-distance.
By Louis Duncan.
(Society of Arts of Massachusetts Institute

102. 179, 198, 216, 234, 259, 280, 297, 318. 335,
330. 356, 374. 391,415,439.458,470,495.490,515,
Petrol Sets with Electric Regulator. Illustrated. 300,
Phelan, D. W.
Portrait
Illustrated.
Phelps Printing Telegraph System.
I'hiladelphia Subway, Large Steam-turbine Electrical
Plant for

Railroad, Lake Shore, to Use Telephones
Railroad, Lackawanna, Telephone System of the.

.

.

;

.

.

Philadelphia Telegraph-taxation Case
Philippine Islands. Electrical Imports of the
"Electroplating
and Electro-refining of
Philip's
Metals."
(Book Table.)
(Paper.) .308.
Philosophical Society of Philadelphia,
Phipps Power Plant in PIttsuurg
Photographic Printer, Stevens Electro. Illustrated.
I'hotographic Printing. Rapid, by Arc Light. .. ,291.
IllusPhotometers, Shelby Angulating Device for.
trated
"I'hysics for High-school Students."
By H. S. Car(Book
Table.)
hart and H. N. Chute.
Picou Permeameter. Illustrated
Portrait
222.
Pierce. R. H., to Leave Chicago.
Pin, Insulator. Proposed Standard, Mechanical Specifications of a.

493
471
8
353
309
153
403
403

294
60
148
227

Illustrated.
D. Mershon.
(American Institute of Electrical
266. 207

Wooden. Burning

mission

With

510
367
39
423

By Ralph

Engineers. )

(Proposed Electro-magnetic ReguOTonnell. .T. .7.
lation on a Loaded Telephone IJne for Controlling
470
Illuslrated.)
the Loading Devices.
By W. M. Anthony,
Ofllco Melhuds and Accounting.
(National Electric Light AssoWith discussion.
420
ciation
102
Ohio Electric Light, Association (Paper)
Ohio, Electric Railways in. Boston Capital Invested
437
In
269
Ohio Federation of Electrical WorUi-rs
276
Ohio Gas Light Association. (Question Box of
220
Ohio, High-tension Railway Work in

News

503

I'atent

Pins.

.26. 44.

45, 63. 85. 86. 104. 121. 122. 142. 162. 179,
198, 215. 216, 233, 259. 279, 280, 296. 297, 317,
334. 335, 355. 373. 374, 391, 415, 439, 475, 49.5, 515
39
Norton. E. C. Portrait
14
November, 1902, Electrical Exports for

Ohio,

I'arke-Davis Power Plant in Detroit
Party-line System of Goodrum and Lattig.
Illustrated
Party-line Telephony, Recent Developments in.
By
U. P. Clausen.
With discussion. (Chicago Electrical Association)
I'atent Commissioner Allen. Report of, for 1902....
I'atent Legislation, International
150,

With discussion.

1.34
155. 174, 194, 209. 229, 249, 273, 292, 310.
330, 350. 351. 369, 387. 410, 436, 450, 470, 492,

Northwestern Notations.

Development of Electric-station. By
Thomson.
(National Electric Light Asso-

Plant,

Elihu

Related

30
333

Perkins,

Niagara Falls. Laboratory for Scientific Research at. 354
Niagara Falls, Ozone Plant for Water Purification

Power

Power Transmission,

Pacific Cable (American) Landed at Honolulu
Pacific Cable (British) Deficit
Pacific
Coast Electric Transmission Association.
(Annual Convention at San Francisco, June 16
and 17. 1903)
502,
Pacific Slope, On the. (Correspondence.)
26, 63. 104, 142, 179, 216, 259, 297, 317,
318, 330. 335, 355. 35G, 374, 415. 458, 476,
I'alace Street Cars Wanted by the Ladies of New
Orleans.
(Editorial.)
Parallel, Three-phase Alternators Connected in. Apparatus for Comparing the Speed of.
Illustrated.
Paralleling Alterations.
By F. Hardie Jeannin.
Illustrated
485,
Paris, Inetficiency of Telephone Service in

.

171, 438

New York Safety
New York State.
New York State Independent Telephone Association.
By
New York State Laboratory Disapproved.
New York State. Water Storage in

Orangeburg, N. Y., Steam-turbine Plant In
135
Oregon. Progress of the Midway Telephone Company In
J74
Osaka. Military Arsenal, Japan,
Electric
Power
Equipment for the
159
Overhead Distributing System of the Commonwealth
Electric Company.
By H. B. Gear. Illustrated.
(Chicago Electrical Association)
340, 341. 342
Ozone, Purifying Water by
57, 193, 383, 490
Ozone Water-purification Experiments, The.
(Editorial.)
466

Lines.
discussion.

By

of.

C.

C.

on High-tension TransIllustrated.
Chesney.

(American Institute

of Electrical

304, 305
Engineers.
228
Pittsburg Bell Company, Annual Report of
176. 274, 293
Pittsburg Chapter of the Institute
Pittsburg, New Union Station in. Power Plant of the.
By D. B. Klnch. (Engineers' Society Of Western
100, 101
I'pnnsvlvania.)
149
Pittwhurg Office Building. Nernst Lamps for a
153
Piiisbiirg, X^hipps Power Plant in
211
Illustrated
I'hirinum.
241
Pole Dealers Seek Legislative Protection
PorPole Industry, Representative Men in the.
38.
39
traits
Illustrated
137
Pole Lines. Cement Butts for.
37
pole Supply for 1903. By C. H. Worcester
227
polonium. Radium and Actinium
Independent.
Distribution,
Polvevrlic System
of
50
lihistrateil
207
Popoff Solf-doeohoring Coherer System
PoppBranlv Space Telegraphy, Latest Developments
29,
30
r.f.
By Frank C. Perkins. Illustrated
30
Portrait
l'oi)p. Vrclor.
Port Arthur, Ont.. Municipal Telephone Plant in.
20
10,
Illustrated
409
Portable Electric-lighting Outfit for Circus
39
Porter, .Tohn Stilman. Portrait
(Editorial.)
300
Porto Rico, Electricity in.
58
Porto Rico. TiOng-dlstance Telephone System for....
220
postal Ti'leL^raph Lines to Bo Extended
35
pollrrs Nfrnst Lamp Patents. Illustrated
Illustrated... IGS
poulscii SpiM-ch Recorder. Imnroved.
54
Powder Mills. Electric Drive in. (Editorial.)
Power and Lighting Plant for British Columbia
321. 322
Illustrated
Mines.
)

Electric-railway. .By W. B.
Power Distribution.
.161. 3G2
Gump. Jr. Illustrated
IllusPower Distribution In England, Midland.
IGR. 169
trated
Power. Electric. Distribution in Great Britain. By
Frank AV. Mahin. (V. S. Consular Report.) .1.58. 1.50
52. 139
Power Develnimient in California
Stales.
(United
Power. Electric, in the Ignited
156. 157, 172
States Census Bulletin.)
.

of -Technology)
138,
Railroading in the United States, Colonel Yorke's
Report to the British Board of Trade on.
(Editorial.

)

288
310
368

;

.

.

Repair-shop Design and Equipment.
By
George A. Damon (Western Railway Club)
Railroad Train Lighting.
Illustrated.
(Papers and
discussions before the American Institute of Electrical Engineers.)
185, 180.
Railway Experiments, High-speed, Berlin-Zossen.
Railroad

.

7,

.

.

209, 489

Railwavs, Alternating-current, Return Circuit of. Reducing Fall of Pressure in. Illustrated
Railway System, Arnold Electro-pneumatic
4, 5,
Railway System. New High-potential
Railway Work, High-tension, in Ohio
Range Finder. Sorensen. Illustrated
Rapid Transit in the Future
Rate, Maximum. Suit in Peoria
Rate Question. Telephone, in Ohio
Rates and Methods of Charging. By J. W. Shuster.
With discussion.
(Northwestern Electrical Association.)

12s
345
113
220
223
153
363
82

152, 153

.^

Cheap, for'Electric Current in Montreal
Chicago Telephone
133, 194, 274, 331,
Telephone, Bills Affecting
Telephone, in Duluth
Rat Exterminator. Electric
Rauscher Push-buttons. Illustrated
Reber's "Handbook of Telephones of the
Signal
Corps."
(Book Table.)
Receiver. Improved Telephone (International.) IllusRates.
Rates,
Rates,
Rates.

146
471

155
450
275
351
157

trated
Rectifiers. Alternating-current, Improvement In. IIlustratefl
264,
Rectilier, The Electrolytic.
By C. F. Burgess. Illus(Science Club of the University of Wistrated.

consin.)
230,
Reeves' Trouble Test for Automatic Telephone SysIllustrated
208
tems.
10
Refuse Destructors. Shoreditch Experiment with....
Refuse. Street. Not a Satisfactory Fuel for Power
(Editorial.)

I'lants.

Automatic Voltage.
By H. C. Wirt.
With discussion. (Northwestern ElecAssociation)
90.
Rensselaer Telephone Company's Plant In Troy, N. Y.
Illustrated
132.
Illustrated
Repeater, Space-telegraph.
(Some Notes on Modem HoriReplogle. Mark A.
Illustrated.)..
zontal Water-turbine Development.
Resistance and Candlepower, Curve of. Illustrated.
Return Circuit of Alternating-current Railways, Reducing Fall of Pressure in. Illustrated
Reversible Generator for Direct or Alternating CurRegulation.

Illustrated.
trical

rent.

Reynolds,
Richards.
istrv.

133
325

453
353

Illustrated
W. T. Portrait

Joseph

W.

(Progress

in

Electro-chem371, 372

)

Richardson. L. G.

36S

Portrait

Richmond. Ind., Municipal Electric Plant
Showing for
Richmond. Va.. Telephone Situation in

in,

Poor
57
58

Electrical Patents. Sale of the. .. .227, 329
Ries" Svstem of Melting Ice on Third Rail by Electric
8
Heat
264
Rivet-heating Apparatus, Electric. Illustrated
Illustrated
69
68.
Roasting Coffee by Electricit.v.
(Correspondence.)
Rockies, Among the.

RIes (E. E.)

03,

86,

1

98.

234. 317, 335. 355. 374. .391. 415. 4.30, 457. 470. 49.5
493
New Spark Plug. Illustrated

Roche's

)
..
,

.

WESTERN ELECTRICIAN
Roentgen Rays.
(See X-rays.)
Romanoff Suspended Electric Railway. Illustrated.. 2S4
Rotary Converter, Constant-current (Fleming's). Illustrated
4S6
Rotary Converters, Single-pbase, Lunt's
Improvement in.
Illustrated
343
Rowland Printing Telegraph
5, 7,
8
Royal Society (Paper).
332
Rules Governing Electrical Supply at St. Louis Exposition
277
Russel's (Capt. Edgar) Telephone Attachment for
Telegraph Lines. Illustrated
310
Russia and Ireland. Peat Possibilities in
1153
-,

Ruihenberg's

Process for

Manufactui'Ing

.

by-

Steel

SO

Electricity

Space-telegraph Apparatus, Ducretct.
Illustrated.. 380
pace- telegraph luventious, Fessenden.
Illustrated.

!s

••••

^

404, 405

Spaee-telegraph Stations in Chicago and Milwaukee,
Marconi. Illustrated
412. 454, 461, 462
Space-telegraph System in Detroiti Clark.
Illustrated
385
Space-telegraph System. Tesla Double-circuit Selective.

Illustrated

240

.

gers.

(Editorial.)

Space Telegraphy, Difficulty of Securing Non-interference

Safety Devices in Central Stations and Sub-stations.
By Philip Torchio. (American Institute of Electrical Engineers.)
346, 347
Saginaw and Bay City, Mich., Traction and Light
Companies Unite
467
St. Joseph, 5Iich., Municipal A'ersus Private Lighting in
248
St. Louis,
St. Louis

Automobile Service Proposed for
Exposition, Construction

Work

2S6
Illus-

at.

301, 302

trated
St.
St.

Louis Exposition, Dedication of
Louis Exposition, Preparations for the.

305

,

Illus-

trated. .4, o, 6. 30, 55, Sy. 131). loS. ISO, 214, 244,
265. 277. 301, 302, 313, 314, 32S. 413, 435. 490, 50U,
St. Louis Exposition, The Intramural Road at the.
With map
ISO,
St. Louis, Institute Chapter at. .33. S4, 97, 187, 284,
St. Louis, Street Lighting in
St. Louis Street-railway Improvements
IS, 257,
Washington University of. Heat, Light
St. Louis.
and Power Plant at. Illustrated
165,

501

493
239
276
289

166
Paul and Minneapolis. Municipal Lighting Proposed for
378
IllusSt. Paul. Novel Method of Installing Wire in.
trated
363
St. I'etersburg, Electrical Advancement in
93
(National ElecSalt as a By-product. By Alex Dow.
472
tric Light Association. )
Salt, Detroit Edison Company to Make. 324, 339, 340, 472
Santa Catalina Island and the Mainland, Wireless
Communication Between. By Frank C. Perkins.
Illustrated
503
Sargent's Steam Turbine
14
IllusSault Ste. Marie, Power Develonment at.
trated
4. 157, 3S4. 3S5
Saut-Mortier Power-transmission System in France.
145, 146
By Frank C. Perkins. Illustrated
Scandinavian Technical Congress
331
42
Schmitt Accumulator
Schuckert-Siemens Combination in Germany
137
(Electrical
Apparatus- to Provide
Schneider, S.
Means of Seeing at a Distance. Illustrated.
188
Science Club of the University of Wisconsin.
(Pa230, 231
per.)
(EdiScott's. Mr. Charles F., Felicitous Addresses.
130
torial.)
(Editorial.)
Stealing Electricity.
424
IllusSearchlight, Electric, on the Fireboat Illinois.
trated
49
Seattle Independent Telephone Company.
By J. I.
Illustrated
Dieringer.
479, 4S0. 481
Plants
Seattle. Large Power
Neari
454
"Secondary Batteries."
By E. J. Wade.
(Book
Table.)
389
Seeing at a Distance, Electrical Apparatus to Provide Means of.
By S. Schneider. Illustrated.... 188
Sedg^'ick Street Sub-station of the Chicago Edison
401
Company.
Illustrated
Illustrated
Separator, Metal. Electrostatic.
305
Selenium. The Properties and Applications of.
By
Illustrated.
(American InWilliam .T. Hammer.
stitute of Electrical Engineers.)
421. 422, 423
Illustrated.... 224
Shade's Electric Smelting Furnace.
Shawinigan Power in Montreal
137, 146, 203
IllusShelbv Ansulating Device for Photometers.
trated .7
294
(New York State Laboratory DisSheldon. Samuel.
approved. )
100
Machines."
(Book
Sheldon's "Alternating-current
Table. )
257
Shepardson. George D.
(Some of the Problems of
Electric Train Lighting.)
1S6. 187
(The Economic Value of
Shepardson, George D.
212, 213
Testing.)
Shop Design and Equipment. Railroad Repair. By
(Western Railway Club.).... 329
George A. Damon.
with
Refuse
Destructors....
10
Shoreditch Experiment
St.

,

.

.

.

Shunt-wound or Compound Dynamos for Waterpower.

Box

(Question
sociation.

of the National Electric Light As-

456

)

(Rates and Methods of Charging.).. 152
137
Siemens-Schuckert Combination in Germany
Sign and Decorative Lighting. By Arthur Williams.
Illustrated.
(National Electric Light Association.)

Shuster.

.T.

W.

446, 447

Illustrated
Sign Letters. Goltz Electric.
(Editorial).
Sign Work, Electric, Reflected Light in.
By
Siloxicon.
a new Electric-furnace Product.
Orrin E. Dunlap. Illustrated
By Edward G. Acheson...
Siloxicon. Properties of.
Illiistrated
Silvey Storage Batteries.
Single-phase Light and Power Plants. An Interesting

German.

By Frank

C.

Perkins.

Illustrated

Size of Central Stations. Economical and Safe Limits
By H. A. Lardner. With discussion.
in the.
(American institute of Electrical Engineers.)....
346. 347,
Skinner. C. E. (Methods of Bringing High-tension
Illustrated.)
Conductors Into Buildings.
Sleep. Electrical Production of
Sleeping Cars on Interurban Electric Railway

Portrait
Smith. S. Morgan, Death of.
Smith's rProf. Harold E.) Experiments with High
Potentials at Low Frequencies

Smoke Ordinance for Chicago
Smoke Problem. The
Snyder, O. G. (Bluffton Makes

Its Claim)

de Physique, Annual Exhibition of the.
Illustrated
366.
(Notes.)
45. 86, 105,
Societies and Schools.
123. ]43, ISO. 199. 216. 2.35, 260. 280, 298. 318.
440.
458.
476.
496.
336. 356. 374. 392. 416. 439.
Society of Arts of the Massachusetts Institute of
138.
(Paper.)
Technology.
Rocket Litigation and Patent Monopolv
Solari's Report of the Cruises of the Carlo Alberto. .
Illustrated
Sorensen Ranee Finder.
Soutb Amerir.Tn Countries. Unsatisfactory Condition
f Editorial.)
of Our Trade with.
SociptC^

Soathem Developments.
25.

162.

178. 21.".

2.34.

100
206
287
500
291
339

464
129
493
324
24
271
224
100
.

367
516
1.39

137
34
223

424

(Correspondence.)
44.

62,

S5.

Southern New England Telephone Company, Annual
Meeting of the
116
(CorrespondTelephone Developments.
Southern
ence.)
82. 98.

torial.

Space

in.

40. 59,

116. 155. 174, 209. 229. 369, 436. 492, 510
118
South Side Elevated Railroad. Annual Report of
444
Southwestern Convention This Year, No
Space-telegraph Conference. Berlin. United States
499
Delegate to
325
Illustrated
Space-telegraph Repeater.

(Edi-

of.

466

Lack of Practical

Accomplish-

(Editorial.)

Space Telegraphy, Lodge-Muirhead System
trated

246, 268, 288
Illus-

of.

(Notes)

123

86,

hampton, England
Suspended Electric Railways

354. 414,
in

Europe.

Illus-

trated

284
2S9
254
305
159

Susquehanna Power Plant at York Haven, Pa
Susquehanna River Power Plant
Sweden. Government Electric Railways for

Swinburne, James.
(Storage Batteries.)
Swinburne, James.
(The Future of the Electric Railway.)
171
Swinburne on Electricity Direct from Coal
166
Swinburne on Electric Heating
151
Swiss I-lydro-electrlc Plant. New
34
Switchboards, Divided Multiple.
By W. Aitken.
Illustrated.

(Institution of Electrical Engineers.)
482, 4S3, 4S4.

Switchboards, Ericsson Cordless

Telephone.
Illustrated
Switchboards. Standard, for Small Isolated Plants,
(General Electric.)
Illustrated
Switchboard, Telephone, The Evolution of the.
By
Thomas D. Lockwood.
Illustrated.
With discussion.
(American Institute of Electrical Engineers.)

195, 302, 303

:

Space Telegraphy.

72

36
Tests

)

Telegraphy.

ment

95,

96,

Switches, G. I. Automatic.
Illustrated
Switches, Sparking at.
Illustrated

180. 199, 216, 217, 298. 299, 336, 357, 374, 392, 516

97
315
205

Space Telegraphy Over Land
34
Space Telegraphy, Tuning Device for. Illustrated.. 117
Space Telegraphy.
(Various references.)
5, 6, S, 10, 30, 55, SO, 101, 117, 139, 140.
192, 195, 207, 211, 214, 227, 246, 248, 209, 287.
288. 291. 303, 315. 316^ 329, 373, 3S9, 449, 474,
Sparking at Switches. Illustrated
Spark Plug, Roche's New. Illustrated
Speech Recorder, Improved Poulsen. Illustrated....
Speed of Three-phase Alternators Connected in Parallel. Apparatus for Comparing the.
Illustrated..
Spencer''^,
Herbert,
Unfortunate
Dictum.
(Edi-

torial.)

Sperry. Elmer A.
(Axle Lighting.)
Split-phase Patents, Tesla, Not Infringed. .19^1, 192,
Sprague. Frank J.
Portrait
125,
Springfield. III., Consolidation in
Stanley Company, General Electric Absorbs. 110, 147,
Stanley High-potential Railway System
Stanley Instruments Held Not to Infringe Tesla
Split-phase Patents
Stark's Combined Telephone, Telegraph,
Electriclight and Power System.
Illustrated
Starting-box Patent. Blades. Sustained
270,
Static Electricity on Automobile
Statistics, Electrical, of Twelve American Cities...
Statistics of Electrical Manufacturers in the United
States in 1902. Western Electrician's
Steam and Electricity Contests on (ierman Rail-

ways
"Steam Power Plants."

way, Large
Steam Turbine. Prof.
(Editorial.

490
205
493
168

403
226
185
231
126
403
166
113
231
24
271
453
57

By H.

Meyer,

C.

Jr.

(Book

294
231
35

264
513
352
427

493

Thomson

Hopeful

of

the.

466

)

Steam Turbines. Consumption

Bos

tion
tion.

of Steam in.
(Quesof the National Electric Light Associa-

489

)

Steam Turbines, Five-thousaud-kilowatt.

of the Fisk
Street Station of the Commonwealth Electric Company.
Illustrated
396. 397. 398,
Steam Turbines in British Electrical Generating Stations.
Illustrated
Steam Turbines, Size Limits of
Steam Turbine, The Curtis. By W. L. R. Emmet.
Illustrated.
(Philosophical Society of Philadelphia. )
308,
Steam Turbine. The Curtis.
(Editorial.)
Steam Turbine, The High-speed, as an Air Compressor
(Various References.)
Steam Turbine. The.
4. 14. 55. 135. 25.5. 346. 347, 348, 409.
Steam-turbine Units, Present Development of.
By
Edward Yawger.
(Ohio Electric Light Association.)

Steel Castings in Ireland, Demand for
Steel Making by Electricity
Steel Works, Inland, Electric Power at the.
Illustrated
201. 202,
IllusSteel Works, Joliet, Electrical Machinery in.

399

499
499

(Book Table.)

309
306
513

467

Portrait
C.
Stevens Electro-photographic Printer.

of the.

203

Illus-

231

trated

Storage Battery.
(See also Accumulator.)
Storage Batteries.
By .Tames Swinburne. (British
Institution of Electrical Engineers.
(Question Bos of the
Storage Batteries. Life of.
National Electric Light Association.)
Storage Batteries. Silvey. Illustrated
Storage Batteries Snongy Antimony for
Exhibited in
Chicago.
Storage Battery. Edison,
)

Storage Battery, Edison. Exhibited in

New York....

Storage-battery", Edison, Improvements.

159

462
291

176
245
77

Illustrated.
205, 264

494
173
349

Storage Battery. Hutchinson's Lighf-weight
Illustrated
Storage Battery, New Alkaline.
Storage Battery. New Cottrell
Storage-battery Patents, Brush, Fundamental.

Ex-

192

pire

Illustrated 148. 149
Storage-battery Systems, Hubbard.
005
Illustrated
Storage Battery. Unique German.
Storm Damages Telegraph and Telephone Lines.... 131
.

Strap Hanger,

381
A. Recovers Damages
Electric, from the Central-station

Street Lighting.

in

Chicago and

St.

Louis

314
276
331

Street-railway (^omnanies. Emergency Service of.
(EdiStreet-railway Employes' Wages. Advance in.
:...:..:
torial.)
Street Railways in Illinois, Mueller Bill for Municipal Owuprshin of
227. 267, 307. 329. 344, 345, 365. 379, 4flS
(Editorial.)
382
Strike Situation. The.
492
Strikers Fined for Violating Injunction
.

Stromberg-Carlsrn Company Defeated in Transmitter
Patent Suit Against American Electric Telephone

Company

....'.

Stromberg-Carlson Telephones. Illustrated
Strowger Automatic Telephone Company, Affairs of

60,

..64, ISO, 199. 216, 280. 298, 318, 356. 392. 440,

Telegraph System, New, Proposed to Connect Western Cities
149, 203
Telegraph System, Phelps Printing.
Illustrated.
423
Telegraphy and Telephony in the German Army, Mili.

tary.

Illustrated

Telegraphy,

Automatic, Delauey's

Improvement

in.

Illustrated

Telegraphy, Quick Work in
Telephone and Telegraph
:apl System, Combined. (Buell's
patent.)

Illustrate(
;ed.

Telephone Associations, Two.
(Editorial.)
Telephone Attachment.
(Capt. Edgar Russel's) for
Telegraph Lines. Illustrated
Telephone Burglars in Chicago
Telephone Cable Across the Ohio
Telephone Cable, Longest Submarine, in the World.
.

14711

34
4SS

310
210
155

Illustrated
386
Telephone Cable Splicers' Strike
410, 437
Telephone Circuits. Tapering Svstem of Impedance
Coil for.
Illustrated
486
Telephone Combination in the South, The Talkedof
40,
59
Telephone Companies, New.
(Notes.)
40, 175, 210, 228, 255, 292, 312, 436, 470
Telephone Contracts. Law of.
(Editorial.)
21)0
Telephone Development. Prof. Bell on
437
Telephone Engineering Considered by the Institute.
(Editorial.)
94
Telephone, Examination for a Degree by
486
Telephone Exchange Operation.
Illustrated.
(Papers and discussions before the American Institute of Electrical Engineers.)
95, 96,
97
Telephone Exchange. Largest Automatic in
the
World. Illustrated
237, 23S. 239, 240
Telephone Exchanges, The Equipping of. By H. P.
Clausen
480, 481. 482
Telephone Extensions and Improvements.
(Notes.)
59. 82, 116. 175, 293, 350
210Telephone Girls, Bravery of
Telephone Instruments, Latest Types of. Illustrated.
250, 251, 252

Telephone, International Desk.

Illustrated
Illustrated

331

34. 208, 244. 310. 311. 312,

Telephone Line. Loaded, Proposed Electro-magnetic
Regulation on a. for Controlling the Loading Devices.
By .). J. O'Connell. Illustrated
470
Telephone Lines, Grounded and Metallic, Cross-talk
Between.
Illustrated
350
Telephone Lines. Grounded, How to Remedy Inter-

Illustrated

Telephone Lines, International
Telephone Lines, Pupin Load Coils

for.

Illustrated.

S. 40, 209
Telephone Lines, Transposition of.
Illustrated.
487
Telephone Load Coils. Pupin. Illustrated. .. .8, 40, 209
Telephone Manufacturers and Dealers.
Notes.
.

f

59. S3, 99, 117, 134, 155, 194. 210.
229. 253. 293, 312. 331, 351. 387, 4.37, 450. 492.
(Notes.)
20, 40. 59. 83, 98, 134,
194, 208, 228, 2.55. 273. 293. 312, 330, .350. 491.
Telephone. New Hotel. (American Electric Telephone
Company.) Illustrated
Telephone News, General.
(Notes.)
20. 59, 99, 117, 134, 175, 210. 253.
274, 29.3, 312. 331. 351. 369. 387. 450. 471. 492.
Telephone Operator, Faller Automatic. By William
Illustrated.
(American Institute of
J. Hammer.
Electrical Engineers.)
97, 110, 111,
Telephone Patent Litigation. More
Telephone-pole Decisions of the Courts.
(Editorial)
Telephone, Prominence of the. in Modern Life.
(Edi-

510

Telephone Men.

510
491
511
112
351

36

424
Telephone-rate Question in Ohio
S2
Telephone Rates. Chicago
133. 194. 274. 331, 4T1
Telephone Receiver, Holtzer-Cabot.
Illustrated.
437
Telephone Service. Metered
511.
Telephone Signaling Apparatus, New.
(Dunbar and
Dean's. ) Illustrated
330
Telephone Service. Long-distance, Inroads Made by
206
(Editorial.)
the. Into Telegraph Receipts.
Telephone Service, Deadhead Nuisance in
312
"Telephones of the Signal Corps."
Bv Lieut.-Col.
Samuel Reber. U. S. A. (Book Table.)
157
Telephone-rate Question in Duluth
450
Telephone Subjects Discussed at Chicago Meeting
torial.)

.

.

of the Institute

Telephone Switchboard. The Evolution of the.
By
Thomas D. Lockwood. Illustrated. With discussion. (American Institute of Electrical Engineers.)
95. 96,

Telephone Switchboard. Advantages of the Commnnbattery.
Bv S. P. Grace. (American Institute of
Electrical Engineers.)

Telephone Switchboards, Divided Multiple.

By W.

Aitaen.
Illustrated.
(Institution of Electrical
Engineers.)
482. 4.<53. 4.S4. 485
Telephone Switchboard, Simplification of the. By SidIllustrated.

(American

Insti-

293

tute of Electrical Engineers.)

Telephone Switchboards. The Tiraemometer

for.

Il-

273

lustrated

Telephone Svstem. Mason's Wheatstone-bridge.

463
386

61

204

Illustrated

(

ney Hand Browne.
274
252

20s, 228, 253
the
267
Student Membership of the Institute
Students' Theses. Graduating, American Institute to
Publish
Submarine Telephone Cable, Longest, In the World.
Submergible Magnetic Separator, A.' (Gates patent.)

Illustrated
Illustrated

Table.)

Telegraph, Kleinschmidt Facsimile.
Telegraph.
Notes, j

ference on.

102
284
80

294
39
Illustrated... 403

Stombaugh Guv Anchor, Holding Power

354
173
Telegraph and Telephone Merger, GosSip of
310
Telegraph Circuits, Telephoning on. Illustrated. 210, 310
Telegraph Construction in African Wilds
184
"Telegraph Diagrams." By Willis H. Jones.
(Book

Telephone Inventions, Recent.

trated
1.2.
3
Steinmetz on Future of Electricity
151
Steinmetz's "Tbeoi-etical Elements of Electrical Engineerinir"
Sterling. W.

Technical Index, New
Technolexicon, The

:

13

489

-

Table. )
Steam Railroad, How the Trolley Competes with
the
Steam Railroads, Application of Electric Power to
Existing.
(Editorial.)
Steam Road Near Cincinnati. Conversion of a, to
Electric Traction.
Illustrated
263.
Steam. Superheated.
(Question Box of the National
Electric Light Association)
Steam Trap. Morehead Return. Illustrated
Steam-turbine Discussion at N. E. L. A. Convention.
Steam-turbine Electrical Plant for Philadelphia Sub-

ViewDoint
Street Lighting

103. 121, 141.
279. 317. 334. 373. 390, 415. 494

43.

(Editorial.)

in.

Space Telegraphy, Fresh-water

Illustrated

34S

241

Space-telegraph Test for Armour & Co. In Chicago.
•;
„
207. 209, 412
Space Telegraphy at the Worlds Fair
68
Space Telegraphy, Branly-Popp. Latest Developments
of.
By Frank C. Perkins. Illustrated
29.
30
Space Telegrapnv. Braun System of
325
Space Telegraphy Demanded by Steamship Passen-

Surface-contact Railway System, Lorain, In Wolver-

Il-

lustrated
311. 312
(IlliTelenhone Systems. Fire-alarm Apparatus for.
Illustrated... 312
nois Electric Specialtv Company.)
Telephone. Telegraph. Electric-light and Power SysIllustrated
24
tem. Stark's Combined.
Telephone Testing System, Dean's. TUnstrated
208
Telephone Transmitter. The. By .T. J. Nate. (Inter42
state Independent Telephone Association) ... .41,

.

WESTERN ELECTRICIAN
Transmitter.

Telephone Securities, Independent, as an Investment
frum a Small luvestur's btaudpulut. liy Jubn W.
(Interstate Independent Telephone AssoLaiTie.
83

ciation)

With discusTelephone Service. By S. J. Larned.
'247, 24S
^Chicago Glectrical Association.)
sion.
Telephone Service, Ueasured. By George N. Bandy;
\\ 1th
discussion.
(Interstate Independent Teleuy, 100
phone Association. )
Telephone. Signal. Burglar and Fire Alarm, Com28ti

Illustrated

bined. Fo.\'s.

Telephone Systems, Competing, Expedients to Con110
nect, Surreptitiously
Telephone, The. and the Technical School. By J. C.
(Independent Telephone Associauon of
Keisey.
511
the l^Tnited States)
010
Telephones, The Expensv i>l' Moving
Telephone Trallic. Some Benehts ot, and Thuir Effect

By

on Service.
of Electrical

Wray.

G.

J.

(American Institute
512

Engiut'L-rs)

Telephone, Wireless, Collins
Telephone Wirt-s, i'ower and. Transposition and KelaBy 1'. M. Lincoln, Illustrated.
tive Locatlou of.

With

Engineers.)
Telepnunic Special-delivery
(

Eaitorial.

207, 200

Mail

Proposed.

Service

170

)

Telephony, Long-distance, Suggested Methods for Improving.
By Charles E. Hull. (Intei-state IndeS2,
pendent Telephone Association)
Telephony, ilunicipal, in Canada. Illustrated. lU, 20,
i).
Telephony, Municipal, in England
By
Telephony, Tarty-llnc. Recent Developments in.
With discussion.' (Chicago ElecH. r. Clausen.
trical Association.)

Tennessee, Independents in. Legislation Against Discrimination Sought by
Terminal Head, Simple Means of Installing a. Illustrated
Tesia Double-circuit Selective Space-telegraph Sys240,
tem.
Illustrated
Tesla. Mr., and His Oscillator
Tesla. Mr.. What, Is Said to Have Said
.101, 1!)2,
Tesla Split-phase Patents Not Infringed.
Apparatus for
Dielectric
Testing of Electrical
(American InStrength. The. By P. H. Thomas.
4tiS.
stitute of Electrical Eugineers.
Testing Outfit for Small Central Station. Illustrated.
((Question Box of National Electric Light Associa.

.

i

The Economic Value
(Northwestern

Shepardson.
tion.)

241
4(i7

211
231

.

.

By

of.

George D.-

Texas and Mexico.

(Correspondence)

44. loa, I'JU. -JIQ. 317.
Dalles. Ore., White River Power Transmission
2.s*3.
for.
Illustrated
^
(National
Theft of Current. By Robert L. Elliott.
42(1.
Electric Light Association.)
"The How and Why of Electricity." By C. T. Child.
Table. )
( Book
"Theoretical Elements of Electrical Engineering."
By Charles Proteus Steinmetz. (Book Tabl^. i...
Three-phase Alternators Connected in Parallel. Speed
Illustrated....
of. Apparatus for (;omparing the.
IllusThree-phase Railway in Italy, Yaltellina.

457

The

trateu

Third
Third

2S4
421

Railways.

157

294
403

Illus-

trated
Third-rail Plans for Boston and Albany Railmad...
Third-rail Shoes. Circuit Breaker for.
Illustrated..
Third-rail System, Double, in Liverpool
Third-rail System for Electric Railways.
By II. M.
Brinckerhoff.
With discussion.
CChicago Electrical Association. )
Thomas, James M. Portrait
Thomas', .ludge. Annual Address as President of the
Independt^nt Telephone Association
Thomas, P. IJ. (The Testing of Electrical Apparatus
4(;s.
for Dielectric Strength.)
Thomson, Elihu.
(Development of Electric-station
Power Plant. )
Thomson-Houston Works at Rugby. British. Illustrated
Thomson. Prof. .T. J
57,
Ticket Office, Model, at St. Louis Exposition
Thomson's (Elihu) Alternating-current Rectifier. Il2))4,
lustrated
Tidal Energy. Why, Is Not Economical for Industrial I'urposes.
By C. P. Baillairge. (Canadian
Society of Civil Enginepvs.)
Tie-wire Former, The "Only."
Illustrated
Timemometer, The. for Telephone Switchboards. Illustrated
Tin. Electrical Reclamation of, from Tin-plate Scrap.
(Editorial.)
Titzel's Reversible Generator for Direct or AlternatIllustrated
ing Current.
Toerring Enclosed Arc Lamps. Illustrated
Toledo-Cincinnati Electric Railway. Prospects of the.
Business
between
Connecting Companies, SettleToll
ment of. By A. L. Hutchinson. (Interstate Independent Telephone Association)
Toll Interchange In Ohio
Toll Hates, .Toint.
(Wisconsin Telephone Associa,

303
454
242
412

4S7
505

469
4G7
223
86
400

352
81

273

150
03
136

60
134

Torchio, Philip.
(Safety Devices in Central Stations
and Sub-stations. )
34G. 347
Toronto, Cheap Power Offered
. .
150
Torpedo Boat Controlled by Wireless Transmission.
.

Illustrated

A Municipal Scheme to Purchase the
Tour's "Induction Motor."
(Bonk Table.)-.
456
Traction and Municipal-ownership Issues in Chicago
Toronto Street Railway,

Carroll

D.

231

.

SO

dent to King
Case.

Transformers.

Air-cooled
Electric

General

Tvpe-II.

Illus-

trated

332.

Transformer Insulation.

By Edward

A.

Wagner.
454

Illustrated

Transformer, Knlilman.
Illustrated
Transformers.
Wrsiinghoiise
Self-cooling.

371
Illus-

411

trat^-d

Transformers.

Y

or Delta Connection

By

F.

O.
Institute of
4CA. 465

of.

RIackwell.
Illustrated.
(American
Electrical Enelneers.)
Transmission. The Joint, of Differing Currents. Bv
Frederick Bpdell.
(Electrical Society of Cornell

rniverslty)

.

254
208
20S
208

Water Storage

With

(American Institute

discussion.

son

of

.

.

Wires
Utah and Idaho. Telephone Notes from.

450
353
10
184

71

.

353
137
370
190
225

17

39

.

.

Telegraphy.)
Wireless Communication Between Santa Catallna
Island and the Mainland. By Frank C. Perkins.
Illustrated
,

"Wireless" Newspaper, A
329,
Wireless Power Transmission in View? Is
Wireless System, De Forest-Smythe,
Government
Test of
Wireless Telephone. Collins
Wireless Transmission, Torpedo Boat Controlled by.

7

453

379
445

93
353
57

176
382
190

(Automatic Voltage Regulation.

C.

Illus-

90.

91
34
,30

154, 155

Wisconsin Summer School for Artisans
Wisconsin Summer Telephone Convention Abandoned.
Wisconsin Telephone (Convention.
(Editorial.)....
Wolverhampton. England, Lorain
Surface-contact
Railway System in
354, 414,
Woman, A, Manages an Electric Railway
AVoodlawn (Chicago), Independent Telephone Project
in

]

Wood's

System of

Electrical

285
Friction

Waterwheel

Governor.

Illus-

iin
37
39
343

(Pole Supply for 1903.)
C. H.
Worcester. C. H.
Portrait
Worcester-Providence Electric Railway
J.

G.

(Some Benefirs of Telephone

;ind Their Effect on Service)
Wright's "Trade and Technical Education."

Wurts" Nernst

Traffic

512

(Book
231

Illus4.54

IClectric.

Waifs System

in

Detroit

205

of Regulating Multi-circuit Generators.

lllustriitPd

11

Wallt. A. M.
Portrait
125, U2G
Ward, George G.. on Space Telegraphy
214
Warren Adjustable Desk Telephone. Illustrated,
300
Washlngicn. Baltimore and Annapolis Railroad....
5. 1 .«50. 222
Washingtnn (D. C.) Chanter of the Institute
32.S
\\'aslitnKlon. D. C. New Exchang:^ in
110
Washington Street Station of the Chicago Edison
395"
Compan.v
Washfncton I'niversity Heat, Light and Power Plant,
Illustrated
165. 100
Ware. Josenh B. Portrait
487
Warner Tuhulnrdron I'atent I>efoated
436
Warren and Campliell's Tapering System of Imppdanre Coils for Telenbone Circuits. Illustrated. 4.SG
Waterbur"* Unions ,\re Enjoined
225
.

Water,

Drinking.

Electricitv

for

.

for.

.383,

X-ray as a Cure for Soft Corns.
94
(Editorial.)
X-ray Apparatus. Induction Coil for. Illustrated... 168
X-ray Emanations from the Human Body
471
X-rays. Polarization of
270
X-rays. Velocity of Propagation of. By R. Blontllnt.
Illustrated
93
02.
X-ray Tube, Improved.
363
Illustrated

V
Y

or Delta Connection of Transformers.

Black well.

B.v F. O.
Institute of
464. 465
(Present Development of Steam-

Illustrated.
Electrical Engineers.)

Yawcer. Kdw.nrd.

(American

lurblne Units.)
Yeiiics T'ndergronnd-rallway PInns Opposed
(Colonel) Report to the British Board of
York Haven. Pa., Susquehanna Power Plant at.
Trade on Railroading in the T'nited States.
(Edi-

102
365

Yorke's

.

torial.

.

Z

High-speed Railway

.

289
288
166

)

Yosomite Valley. Electric Railway to

Zossen-Berlin

456

35

Illustrated

3C

490

Coranound or Shunt-wound Dynamos
(Ouestlon Box of National Electric Light As)

Patents.

.

Purifying
57. 193,

sociation.

Lamp

510
3S9

trated.)

WaKonettes.

474
231

94. 310, 331

Worce.'Jter.

Wiav.

314
450
150

Towage on Canals.

Illustrated

Table.)

Waliash. Intl.. Central Union IJptirps from
Wade's "Secondary Batteries."
(Book Table.)
Wfliiner. Edward A.
(Transformer Insulation.

91

Wisconsin, Independent Telephone Association
of.
(Convention in Milwaukee Feb. 11 and 12. 1903.)

trated

252

117
389

(Edi-

torial.)

Woodward
.306

50.3

"At-

tractive Nuisance" with
Wiring. Free, in London.
(Editorial.)
Wiring Inspection. Lack of, in Montreal.

Wirt, H.

503
140

123
363

Illustrated

Wire. Novel Method of Installing.
Illustrated
Wires. Electric. Liability for Maintaining an

trated.)

42
1S4

81
Gl

for Direct-current Motors.
Illustrated
275
Westinghouse Self-cooling Transformers. Illustrated. 411
A\'heats tone-bridge (Mason's) Telephone System.
Illustrated
311, 312
Wheeler, A. D.
Portrait
368
Wheeler and Murphy's Inverted Third Rail for Electric Railwa.vs.
Illustrated
3G3
White House Electrical Plant
53
White River Power Transmission for the Dalles.
Ore.
Illustrated
283, 284
Wllgus, William J. Portrait
125
Williams. Arthur.
(Decorative and Sign Lighting.
Illustrated.)
446, 447
Wire Burying in Boston. Illustrated
405
W'ireless Telegraphy.
(See also Marconi and Space

Waterpower.
131

401

trated

-

82

Valentine. E. 11.
Portrait
Vattellina Three-phase
Railway in
Italy.
Illustrated
0.
Vancouver. B. C, Waterpower Project Near
Vane, Weather, Electrical Indicating.
Illustrated.
Van Ness, L. G.
(Lost and Unaccounted-for Current. >
452.
Variable-sneed Control for Alternating-current Motors.
Illustrated
Varley's Ground Detector for Electric Circuits. Illustrated
Velocity of Propagation of X-rays. Bv R. Blondlot.
Illustrated
02,
Vibratory-motion Devices, McGarvey
Virginia Traction Combination
Voltage Regulation, Automatic. By II. C. Wirt. IIlustratrd.
With discussion.
(Northwestern EleetrU'al Association.!
90,
Voltmeter. Small.
Illustrated
Vonght-Berger Pendent Telephone. Illustrated
Vouvrav Ilvdro-electric Plant
Vrceland. B. F.
Portrait

Chicago Edi-

Westinghouse Propaganda in England
36.
Westinghouse Regulating and Reversing Controller

5

220

Utilization of Power. Modern Tendencies in the. By
.Tohn .Tosenh Flather.
(American Association for
the Advancement of Science.)
10,

of the

Company

.

(Corre-

spondence.)

187

facturers in the United States in 1902
13
Western Railway Club.
(Paper.)
329
Western Society of Engineers. (Annual Meeting and
Election of Officers.)
42
Western Society of Engineers.
(Papers.)
100, 324
Western Steel Car and Foundry Plant, Two-phase
Motors in. Illustrated
183, 184
W'estern Telegraph System. Proposed
149, 203
W^estern Telephone and Telegraph Company, Annual
Report of the
253
Western Union-Bell Suit, Old. Argued
3G9
Western Union-Pennsylvania Litigation.. 77. 315, 435, 493
Western Union Poles Cut Down in Pennsylvania. 435, 493
Westinghouse Company, Canadian. -to Be Formed.. 411
Westinghouse Companies in Europe
309
W'estinghouse Electrically Operated
Oil
Circuitbreaker for High-tension Circuits. Illustrated ...
52
Westinghouse Internal-combustion Gas Engine. Illustrated
172
Westinghouse Motors for New York City Subway. .. 254
Westinghouse. Mr., and Lord Kelvin
01, 118
Westinghouse Multiple Train-control System. Illus-

453
255
388

387
.

Illus-

Weston Employes' Club
4D2
Western Electric Company Secures Large Factory
Site for Heavy Work in Western Suburbs of Chi."
cago.
With plan
222
Western Electrician's Statistics of Electrical Manu-

53

4,

."

2S4

(Train Lighting in Germany.

279. 200. 334. 355, 415. 457, 476. 515
West Twentv-second Street Sub-station of the Commonwealth Electric Company
396, 399

(U. S. Census
156, 157. 172

)

157
120

li7S,

torial.)
344
United States Delegate to Berlin Space-telegraph
Conference
409
United States. Electrical Progress in, in 1002. -By

By J. A. Berlv.
Book Table.
Uuiversity of Chicago Power Plant, Boiler Test at.
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Electrical

Machinery in
Works.

Joliet Steel

its

own

Not

sufficient

advantage can be claimed
warrant the

for the alternating motor, however, to

The iron and steel industry is one which makes
use of various forms of power in amounts, which,
perhaps, exceed what may be found in any other
line of manufacturing.
The industry is an old one,
and yet modern methods have produced great improvements over old practices. While these improved methods have been productive of great advantage, still the steelmaker is a most conservative
man, for every change is expensive, and if a mistake is made, it is a costly one. In view of this
w-ell-recognized conservatism of the steel and iron
manufacturer, the wonderful growth of the use of
electric power in his mills and about his furnaces
tells

steel plants.

No.

1903.

3,

an alternating-current system, unless
exceptional.
Rolling mills contain
much machinery for which the direct-current series

installation of

conditions

motor

is

are

practically

much machinery which may
compound
alternating

The

They

necessary.

also

be driven by shunt or

direct-current motors,

or,

better

future increase of the use of electric
latter class of

extend to large units

yet,

by

motors.

induction

must be for the

contain

;

that

is

power

machinery and must

to say, the roll trains

To

supply motors used in
such places will require the installation of large generating stations by "large" meaning 10,000 to 20,000

and similar machinery.

—

kilowatts, for instance.

sto^>^

A

little more than a decade has passed since the
introduction of the electric motor into steel mills.

The rolling-mill manager has been loath to install
alternating-current motors up to the present time, be-

I.

250 volts on the direct-current end of the rotary.
The rotary was manufactured by the Westinghouse

and Manufacturing Company, and is compound-wound. It is arranged to be operated either

Electric

to direct current, or direct to alternating current, as occasion may require. It is provided with separate exciter, direct-connected to the
rotary shaft on one end, and an alternating-current
starting motor, direct-connected to the rotary shaft
on the other end. Fig. 3 shows the transformers
and rotary, the starting motor of the latter having
been removed for repairs. The step-down transformers for the rotary were manufactured by the
General Electric Company. They are of the wellknown oil type, and are provided with commutator
dials for the regulation of the secondary voltage
five per cent, each way of the normal 150 volts.
These transformers are shown in the center of Fig.

alternating

ELECTRICAL MACHINERY IN JOLIET STEEL WORKS.— ELECTRO HYDRAULIC INGOT-CHARGING MACHINE.

Under

at first, but it made its way with
The chart given in Fig. 2 on the next
rapidity.
page shows year by year the total horsepower in
motors installed in one of the large steel plants of
the United States. It may be taken as typical of
the growth of the use of electric power in the steel

cause the general practice in the rolling mills has
been to use direct-current motors. One western
steel plant, however, has taken the initiative in the

3.

matter of alternating-current installations, and now
has running a plant using both alternating and direct-current power. The Joliet works of the Illinois

plant.

and iron industry.

Steel

At the time of the introduction of electric power
into steel plants, the only well-developed types of
motors were those operating from direct-current cirThe peculiar conditions to be met caused the
cuits.

Previous to the year 1901 this plant had in opera-

It

had few friends

selection of Z20-volt motors, which
These were supplied
at that time.

were standard
from 250-volt

to-day,
condition
generators. The
direct-current
therefore, in practically all large steel plants is that
they are equipped with a large 250-voIt, direct-cur-

To replace this system with some other
system would be a costly undertaking, and would
only be justified by very great advantages to be
rent system.

derived from the change.
alternating-current motor, as at present deis particularly well adapted for some classes
of rolling-mill work, and for this reason the alternating-current system would be desirable in roost

The

veloped,

Company, located

at Joliet,

tion a direct-current, 250-volt

was developing

111.,

are referred

system, for which

to.

it

own power. At that time the
and Power Company of Joliet, which
its

Economy Light
develops 6o-cycle, 2,200-volt, three-phase, alternatingcurrent power from the Drainage Canal, contracted
to supply the Illinois Steel Company with power.
The steel company arranged to use this power, but
provided a small increase in its own generating station, so that it would be able to take care of its
whole load itself in case the Economy Light and
Power Company should be unable to supply power
at any time owing to the failure of water supply, or
other reasons.

The
watt,

2,200

Illinois Steel Company installed a 500-kilo6o-cycle rotary converter, with the necessary
150-volt step-down transformers, to secure

—

normal

Light and Power

operation,

Company

is

when

the

Economy

supplying power, the

rotary supplies the direct-current motors of the steel

So

far as possible,

in the Joliet Steel

all

Works

further motor installations
are being made with 400-

three-phase induction motors. The circuits for
supplying these motors are connected to the secondaries of three 75-kilowatt, 2,200 to 440-volt Westinghouse transformers, shown at the left in Fig. 3.
The arc lighting of the plant, which formerly was
done by the open direct-current series lamps^ supplied by current from engine-driven dynamos, is
now done by the Manhattan alternating-current system. Nine arc-light circuits, of 25 lights
each, are connected, three on each phase of the
power system. Each circuit is controlled by a Man-

volt,

hattan regulator, shown at the right in Fig. 4The switchboard (Fig. 4) was built by the Westinghouse company and consists of 10 panels of blue
Vermont marble. Beginning on the left, the first
panel is devoted to the lighting circuits and contains a total integrating wattmeter for measuring the
total

power supplied

to the lighting,

and an ammeter

January
which may be plugged into any arc circuit. In addition to these instruments there are nine pairs of
arc-circuit plugs and three pairs of incandescentThe incandescent lighting is used for
circuit plugs.

pole machine switches. On the sub-panel is mounted
a switch for the starting motor of the rotary.
The fifth panel is devoted to the direct-current
side of the rotary.
It has the usual complement of

and clubhouse

and is operated on no
used for the general illumination of the works, both interior and exterior.
The second panel of the switchboard is devoted to
induction motors and contains an 800-kilowatt in-

direct-current

arc lighting

circuit-breaker,

the office
volts.

The

is

instruments, consisting of single-pole
ammeter and positive, negative and

equalizer switches.

On

the sub-panel

is

mounted

the

rheostat.

The next four

panels are devoted to the four 250generators which are held in re-

volt, direct-current

serve in the station. Each panel has a single-pole
circuit-breaker, direct-current ammeter, triple-pole
machine switch and plugs for connection to a differential voltmeter.
On the sub-panel is mounted the

12000

HOGG

field rheostat.

The
10000

last

panel on the right is devoted to the 250feeder circuits. Three circuits are

direct-current

3.

1903

These feeders are carried to distributing boards located at suitable points about the works, from which
the individual motor circuits are distributed. The
engineers of the Illinois Steel Company have found
this method preferable to running
a number of
smaller circuits from the main switchboard, the saving in copper being considerable. The pole lines are
constructed in the best possible manner and, as already stated, are provided with no fuses or circuitbreakers whatever, the protective devices being placed
at the motors so that the main feeder circuits may
be kept as free from interruption as possible.

The

high-tension feeder line from the

Economy

company's power house comes in at one end of the
electric station and is carried through to the opposite
end above the switchboard, as seen in Fig. 5. It
consists of three No. 0000, rubber-covered copper

9000

sooo

7000

6000

0000

4O0O

3000

2000

10OO'

1893

1895

1894

1896

1897

1898

1899 1900

1901

1902

RATED HORSEPOWER OF MOTORS INST-^LLED IN .\ LARGE STEEL. PLANT.
tegrating wattmeter for measuring the total power
supplied to the induction motors. In addition to
FIG. 2.

TOT-^lL

this, there are three 300-ampere, triple-pole switches
connected in the secondaries of the induction-motor
transformers also a pair of ^use blocks for each of
;

the three circuits.
The third panel is the receiving panel for the alternating-current power. It contains a triple-pole,

non-automatic circuit-breaker connected in the receiving line. This panel is also provided with a
1,600-kilowatt, polyphase, indicating
wattmeter, a

FIG.

ELECTRICAL MACHINERY IN JOLIET STEEL WORKS.
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provided with a pair of single-pole switches for each
circuit.
This panel is also provided with a 2,500ampere Thomson recording wattmeter.
The synchroscope and power-factor indicator are mounted
on a swinging bracket at the left-hand end of the
board and the 300-volt, direct-current voltmeter is
mounted on a swinging bracket at the right-hand
end of the board. At the right of the board is show^i
a panel for taking care of grounds on the arc circuits.
By means of this board a 15-kiIowatt transformer of equal ratio is cut in when an arc circuit

— TRANSFORMERS

AND ROTARY CONVERTER.

wires, carrying a 2,200-volt, three-phase current.

duplicate

set

is

to

A

be installed to provide against

The distance of transmission is about 1%
The feeders pass through a separate switch-

accident.
miles.

board mounted above the main board and equipped
with lightning arresters before reaching the receiving
panel.

The reserve
the rotary and

power plant
its

is

well

shown

equipment being seen

in Fig.

5,

at the farther

end of the room. The reserve consists of two 150kilowatt General Electric, one 120-kiIowatt Westinghouse and one 62-kilowatt Thomson-Houston bipolar generators, separately belted to four steam engines.
These machines are all 2SO-vo!t, direct-current generators.
Steam for this reserve plant is supplied from three 300-horsepower Stirling water-tube

used in the

Should the
power for
any reason, the electrician at the steel works is notified by a private telephone line, and in from 15 to
20 minutes he can have his reserve station in operation.
As a rule, from 45 minutes to an hour's notice
is given, so that there is ample time to change over
from the Economy to the reserve power.
boilers

rod-mill

Economy company have

One

system.

to shut

down

its

feature of peculiar interest in connection with

this plant is the use of the 500-kilowatt, 6o-cycle rotary.
It has been found to be a most satisfactory machine,
no trouble of any kind having been experienced. In
changing over from the purchased power to the steel
company's generated power, or vice versa, it is essential that the service shall not be interrupted.
Therefore, this is done by starting up and running the
direct-current generators in multiple with the rotary.
If the plant is running upon purchased power, the
direct-current motors are supplied through the rotary if upon generated power, the alternating-current
motors and arc lamps are supplied through the rotary.
The rotary is started from the alternating-current
end in the usual manner by means of the induction
motor. It is started from the direct-current end
by separately exciting the shunt field from the busbars and connecting the armature to the armature
of one of the direct-current generators while the
latter is developing a very low voltage.
Then the
voltage on the direct-current generator is gradually
brought up to normal and the generator thrown onto
the bus-bars.
The rotary comes up to speed as the
voltage rises on the generator, and its direct-current
side is finally thrown onto the bus-bars also.
The
separate exciter of the rotary is then allowed to build
up, and it is thrown onto the bus-bars also by closing the proper field switch of the rotary, thus putting
the exciter and generator in multiple.
The field
switch which excites the rotary field from the 250Yolt bus-bars is then opened, leaving the rotary run.
;

ELECTRICAL MACHINERY

IN JOLIET

1,600-kilowatt, polyphase integrating wattmeter that
records the total power received from the Economy

company, and a
meter.

3,000-volt, alternating-current

Below these instruments are

three

volt-

quick-

break switches for the shunt field of the rotary. It
is possible to run the rotary self-excited, separately

STEEL WORKS.
is

— RESERVE

POWER PLANT.

grounded, thus isolating the ground on the high-

tension system.

All of the instruments, circuit-breakers, switches,
with the exception of the Thomson recording
wattmeters, are of the Westinghouse manufacture.
None of the feeder circuits is provided with fuses
etc.,

excited from the exciter, or separately excited from
the 250-volt direct-current bus-bars.
The next panel is devoted to the alternating-current side of the rotary.
It
has a 3,000-ampere,

or circuit-breakers, it being considered unnecessary
All generators
to provide protection ior the lines.

double-pole, automatic circuit-breaker, a 3,000-ampere
alternating-current ammeter, which may be plugged

fuses.

onto any phase, sychronizing lamps, and three single-

are protected with circuit-breakers, and all motors
in the mills are protected with circuit-breakers or

As mentioned above, there are only three directcurrent feeder circuits leaving the niajrj switchboard.

January
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ning as a separately excited machine. Tlie rotary is
then brought into synchronism with the alternating-

the extreme left an electric automatic brake,

current supply and the switches on the alternatingcurrent side of the rotary are closed. The rotary is

induction motors are beltconnected to their machines or to line shafting. One
of the motors, shown in Fig. 8, is a 30-horsepower,

run ahva3-s separately excited.
The Joliet works of the Illinois Steel Company
cover about 40 acres of ground and comprise three
blast furnaces, two Bessemer converters, three rod
mills, billet mill,

chine shops,
rod,

etc.

billets,

steel

spike factor}', splice-bar shop, ma7"he principal products consist of
spikes

and

splice

auxiliary machinery in the shops

is

bars.

All

trated in Fig.

Practically

is

illus-

all

Fire Hazard of Electrical Apparatus.

A

7.

of the

type-C, 400-volt machine, and is installed in the rollturning shop, where the rough rolls are prepared
for the different mills.
The driving of a rod-mill roll train by an induc-

disastrous fire broke out in the power house of
the Helena Light and Traction Company at Helena,
Mont., recently, completely demolishing the building and nearly all of the machinery, the exception
being a number of oil-insulated transformers, which
were practically uninjured. The building originally

contained a steam plant, which has gradually been
abandoned, power being purchased from the Missouri

River Power Company, which supplies power

the

electrically op-

total motor equipment about oneof the alternating-current type. Considering
tlie short length of time the alternating supply has
been available less than a year this proportion of

erated,
fifth

and of the

is

—

—

alternating to

direct-current motors

l-'ig.

4.

is

regarded as

Swilcbboard.

Skip Hoist.

ELECTRICAL MACHINERY IN JOLIET STEEL WORKS.

The

use of the alternating-current moworks has been most satisfactory,
and the future development of electrical progress in
steel making maj' be expected to lean strongly toward
the use of the alternating current wherever pracimportant.

tors in the Joliet

ticable.

shown one of

the most interesting apmotors in the Joliet plant. The
machine illustrated is an ingot-charging machine, and
is used in the furnace room of the billet mill to
charge and draw the furnaces. On this machine is

In Fig.

I

is

plications of electric

motor
direct-current
a 20-horsepo\ver,
geared to the wheels for propelling the machine the
length of the shop in front of the furnaces. A 35horsepower direct-current motor is also geared to

mounted

a

hydraulic-pressure

pump,

the

working pressure

motor has been thoroughly investigated by the
company's engineers, and it is considered feasible
and verj' advisable. A motor for this purpose would
be a 1,200-horsepower, 2,200-volt machine with resistance in the secondary for securing speed regulation,
Such a motor would be by far the largest
induction motor ever built, the largest now in operation being, it is said, of 800 horsepower. A blast
furnace that is being remodeled at the Joliet works
will be equipped with a new type of automatic ship
hoist, designed by Mr. Eugene B. Clark, electrical
engineer for the Illinois Steel Company. Mr. Clark
has also designed much of the electrical equipment
of these works, and it is largely to his credit that
the alternating-current plant has been installed and
placed in such successful operation. The electric
tion

from Canyon Ferry, 18 miles distant, over a double
ii,ooo-volt circuit.
The effects of the fire upon the
high-tension apparatus of the Missouri River Power
Company installed in the station may be summarized
The high-tension switchboard, lightas follows:
ning-arrester equipment, and, in fact, everything but
portions of the si.x 11, 000- volt, iso-kilowatt, Westinghouse transformers, were totally destroyed. How-

fig. 8.

ELECTRICAL MACHINERY IN JOLIET STEEL
WORKS.— INDUCTION MOTOR IW ROLLTURNING SHOP.

two of the transformers were not upset, and,
being oil-insulated, their vital parts were protected
from the fire. The oil did not burn away sufficiently
to injure their coils or cores, and it is probable that
it would not have ignited at all had not the covers
been removed from the cases before the fire to facilitate cooling, the transformers being worked at
a heavy overload. The four other transformers were
standing on a wooden floor, and as soon as the latter
was burned away they were upset and poured their
oil into an engine pit below.
There were also in the station two lOO-horsepower
induction motors driving, through a line of shaftever,

FIG. 7.

ELECTRICAL MACHINERY IN JOLIET STEEL WORKS.

for operating the tongs of the machine being 550
pounds to the square inch. The motor is controlled

automatically by variation in the pressure. Current
for operating the motors is received from a double

—DRIVING MECHANISM FOR SKIP HOIST.

system at Joliet

is

in

charge of Mr. G. M. Sturgess,

chief electrician at the Joliet works.

Fig. 6 shows a skip hoist used for charging pig
iron and coke in the steel-mill cupolas, which are
This hoist is operated by means of
six in number.

drum shaft with a 35-norsepower Westinghouse
railway 220-volt direct-current motor on each end,
the motors being connected in series-parallel. One
end of the shaft, showing one of the motors and at

company. A large plant is under construction on
Fisk Street and the Chicago River, and the proceeds
of the issue will be used to defray expenses incurred
for this work.

overhead-trolley line.

a

direct-current arc-light dynamos. The arc
totally destroyed, but. from the report
it appears that the induction moappraisers,
of the
tors were damaged only to the extent of 50 per cent,
of their value. Although the marble distribution
switchboard of the station was completely destroyed,
there were found behind it three oil-insulated Westinghouse potential regulators in cast-iron cases,
which were practically uninjured, the damage_ aping,

Electric Company of Chicago
has certified to an increase in capital from $5,000,000
Of the increased capital stock only
to $10,000,000.
$1,000,000 will be issued at present, the remainder
being issued as is convenient to the affairs of the

The Commonwealth

six

machines were

praised being $20, to provide handles, cable terminals

and cleaning up.
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to increase the wealth of the United States in 1902.
The most obvious progress of the year is seen in

second power house nearly completed; the new turbines are of enough greater efficiency to permit the
installation of 11 5,000-horsepower units to use the
same quantity of water required for the 10 present

more

substantial construction, in increased efficiency,

—

commercial expansion all sis:ns of prosperity.
This extraordinary development has been due to the
in

engineer rather than to the inventor, to the sagacity
of the capitalist as much as to the researches of
the scientist. Electrical inventions no longer remain
dormant, as did the arc, and even the incandescent

many

lamp' for so
Electrical

years.

manufacturing companies have been un-

make even reasonably prompt shipments.
extraordinary call for men of even moderate

nical

training has

resulted

in

The

benefit.

technical

to

recent

invitation

institutions

join in the reading

incentive

to

society

and discussion of

"notable

has

its

been

scientific

or

papers by
accepted
industrial

achievement" has been established in the medal to
be awarded annually in honor of the services of

The

four prcat American
engineering societies join in determining the award.
The organization during the year of the National
Bureau of Standards at Washington makes it possible now to have legal standardizing of all elecThis
trical as well as other measuring instruments.
may serve to expedite the introduction of the metric

John Fritz

to engineering.

measures, with which all
It is evident, from
electrical engineers are familiar.
the growing vehemence of the opponents of the
system, that they fear an impending change.

system of weights and

Electroch em istry.
in April of the American Electrochemical Society with 355 members, since increased to more than 400, emphasizes the importance
[A monthly periodical devoted
of electrochemistry.
to this subject has also been started during the year.]
In no department of electrical engineering has progNot only have the
ress in 1902 been more marked.
well-known industries, such as the production of
carbide, of carborundum and of aluminum, increased

The incorporation

their

output

enormously, but the growth of more

recent developments might be described as startling,

we were any

longer to be startled by anything
electrical.
Electricity has wrought a revolution in
chemistry, not only by bringing such metals as aluminum and sodium, previously merely laboratory products, upon the market at prices reckoned in cents
instead of dollars per pound, and causing the Salts
of potassium, calcium and barium to be sold by the
ton instead of by the ounce, but also by superseding
old-fashioned methods, such as that of making caustic
soda. Moreover, a lively competition is in progress
in the manufacture of phosphorus, graphite, and
lead products by electrical methods. The carbides
and the silicides seem destined to play an important
role in the manufacture of iron and steel, and still
further to increase the demand for these electrical
products.
The emery manufacturers, not to be passively outif

done by
electrical

electrical

carborundum, have introduced an

method of making corundum, and have

taken up a strategic position at Niagara Falls, within
view of their young rivals. Even the air has been
harnessed by electricity, and compelled to give up
its

nitrogen to the chemist's uses, a factory for this

purpose being one of the most recent acquisitions.
One discovery has led to another. Rumors of other
chemical products, such as artificial camphor and
rubber, come from Niagara Falls, and several factories with sealed doors hint that we may look for
still

further

revelations.

Three-quarters of the immense power already derived from Niagara Falls is used by the chemical
and metallurgical industries, and it is probable that
the same proportion of the output of the additional

Niagara stations and of the recent installation
Sault Ste. Marie will be similarly used.

at

Power Plants.
The year has
I.

seen the erection of a

Patented by King

\a 18^8.

number of

a

simpler

On

to

100,000

internal

A

the American

Even
make a

this

Railways.

Electric

building of cross-country electric roads has
continued with unabated vigor. Here, as elsewhere,
improved construction, equal in many eases to the
standard on steam roads, is seen. Speeds have increased until it is becoming common to secure a
private right-of-way.
typical example of such
construction, with stone-ballasted
track,
concrete
bridges, and the heaviest of track rails, with third

construction.

horsepower.

would, until

Development has
and perfection of

The

Niagara Falls Hydraulic and Manufacturing
is preparing to enlarge its modest plant

of 30,000

throughout the country to

holding simultaneous meetings
with alacrity by many schools.

An

same

of the

side the

tech-

the increased enroll-

magnets,

of 250,000 horsepower.

Company

in

new generators have

the

of

motor speed-conthat

details.

Upon the Canadian side an associated company is
beginning the construction of an immense power
plant, with 10,000-horsepower units, and an ultimate

The

our technical and correspondence schools.
The graduate no longer conceals his diploma, but
has his choice of many positions. Even the undergraduate is sought. Renewed attention has been
given to the problems of technical education, and
conferences between teachers and practicing engineers, such as that at Great Barrington, Mass., last
June, under the auspices of the American Institute
of Electrical Engineers, will prove of substantial

ment

Some

units.

revolving-field

capacity

able to

Elaborate systems of individual
trol have been installed at costs
recently, have been prohibitory.
tended toward greater flexibility

Brooks.
exceptionally large power plants, both hydraulic and
steam. The Niagara Falls Power Company has its

1903

Motors.

IN 1902.

generally believed that the various industrial
applications of electricity have contributed largely
It is

3,

rail for current, is found in the lately opened Aurora,
Elgin and Chicago Railway. A feature of this road
is the use of stranded aluminum wire for feeders.

enor-

mous development will scarcely
perceptible
diminution of the water actually going over the Falls.
Last autumn marked the opening of the waterpower plant of the Michigan Lake Superior Power
Company at Sault Ste. Marie, Mich. Owing to the
small head
available and
consequent turbine difficul-

As
is

in other modern roads, 600-volt direct current
standard for distribution, with alternating current

for

transmission.

The converter
limit.

has been carried to a
the cost of permanent sub-

sub-station

To economize on

ties, the units are of but
400-kilowatt
capacity,
but
as there are to be 80 of
them the total capacity will
be 32,000 kilowatts.
(The

new

plant has discarded a

horsepower

rating.)
This
extraordinary plant, occupying a building more than a
quarter of a mile long, pre-

sents the latest developments

switchboard

in

practice.

All circuits are electrically
controlled from a compara-

small board, containing compact measuring instruments, and small auxtively

iliary

Owing

switches.

to

magnificent
distances,
the generator fields are excited by a 600-volt current.
The carbide industry will
utilize upon the spot about
half the total capacity of the
"Soo" plant, by using single-phase, 90-volt, 60-cycle
the

currents.

The

remaining

of three-phase,

dynamos are

2,400-volt, 30-cycle type.

has

water

notable

Another
plant

started

been

in

Montana by the
Missouri River Power Com1902

in

pany, following high-tension
development in California

with

50,000-

three-phase,

transmission, 65 miles.
Tl-.cre are duplicate pole lines,

CORNER TOWER OF ELECTRICITY BUILDING AT WORLD'S

volt

7S inches apart.

The

with wires spaced

generators are

wound

for 550

volts only.

In steam plants activity has been quite as great.
New York city alone three plants for the New
York Edison Company, for the Metropolitan (sur-

—

In

Railway Company and for the Manhattan (elevated) Railway Company havs recently
been installed, the last marking the belated beginning of electric traction on the elevated roads. These
plants have an aggregate capacity exceeding the
power at present generated at Niagara Falls. The
individual steam units are also notable for their
great size. These stations show the harmony between alternating and direct-current working, for
face)

Street

—

while all the systems distribute direct current oijly,
use alternating transmission. Here may be seen
the latest types of combined horizontal-vertical engines and all the refinements of economical steam
all

consumption and of boiler firing.
Such enormous power houses must not prevent
recognition of

the

some of no mean

many important

isolated

plants,

and of the great activity of
and small generators
and steam engines with larger units of improved
size,

the year in replacing inefficient

design.

The brilliant future of the steam turbine should
not be overlooked.
notable installation, in connection with water, has been made at Hartford,
Conn. The Commonwealth Electric Company of
Chicago is now building a station to be equipped
with enormous turbines. Their development seems

A

to be chiefly in increasing power along the lines that
have proved them so much more economical than

reciprocating engines.

Stations, a

FAIR.

New Hampshire

road has equipped a car
as a portable sub-station, to be moved from place
to place, caring for special demands of traffic.
The handling of perishable freight, such as milk
and garden truck, upon electric roads, is increasing,

and a recent (November) decision in the New York
Court of Appeals, regarding compulsory interchange
of traffic between electric and steam roads, with
reasonable requirements as to freight-car equipment,
bids fair to increase greatly the importance of electric roads.
The same decision affirms the right of
street-car companies to operate freight cars under

proper restrictions upon city streets.
Perhaps the greatest question confronting steamrailway men at present is the possible application of
electricity throughout.
With the tendency toward
lower rates of fare, electricity may prove the factor

economy wanted. The adoption by the New
York Central Railroad of direct-current electric
traction in the Fourth Avenue tunnel in New York
of

not significant of electric progress on steam
as it was chosen solely to diminish the
danger of tunnel operation with smoke-producing
locomotives. It may, however, be an entering wedge.
Steam-railroad companies are conservative, and
await something superior to present direct-current
practice.
The satisfactory delivery of ample power
with small current means the employment of an alternating system. Polyphase motors require at least
city

is

railways,

two
a

trolleys,

satisfactory

Mr.

and

efforts

have been made to devise

single-phase system.

Arnold announced before the Great
meeting of the American Institute of
Electrical Engineers, on June igth last, the principles of a new single-phase railway system, and it
is stated that the preliminary tests are most encQurH.

Barrington

J.

January

3,
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An induction or synchronous motor is used,
which runs continuously in one direction regardless
of the direction of motion of the car. Neither the
stator nor rotor is fixed relatively to the car, it being possible to operate each mechanically through
two air enaines. The motor has capacity equal to
tlie average power requirements of the car and is
fun at full load. At normal speed of the car the
motor is coupled through the air engines directly
to the wheels, the direction of motion of the car
depending upon whether the stator or the rotor is so
coupled. When the car is standing still the motor

aging.

operates the air engines as air compressors, and, in
addition, uses the kinetic energy of the train in'
stopping for storing energy in steel tubes for use
in starting, or in switching, or even in running,
off for any reason.
When
remembered that the modern electric car uses
for braking and whistling, it is seen that little

should the current be cut
air

is added, wnth the great advantages of
uniform station load, and an independence of op-

complication

eration hitherto
tery

unknown, except with storage-bat-

cars.

Another single-phase solution of the same problem has been announced for the Washington, Baltimore and Annapolis Railroad. Taking advantage of
the fact that direct-current motors run in the same
direction, regardless of the direction of current, the

company which

is to operate this road has equipped
series-wound motors, similar to those
used on electric cars, and has applied

cars with

commonly

of artificial lamps, even surpassing the arc

efficient

McFarland Moore is striving with'
the gas-tube lamp problem, and has made some rein that

respect.

markable demonstrations of economic illumination
with lamps entirely disconnected from their exciting
wires.

Minor improvements, such
"pin-cushion lighting"

as

what may be

called

for quick

decorative effects,
turn-down lamps and sign-controlling devices are
numerous and worthy of more than mere passing
mention.

The

is

it

its

and with its demand for 220-volt alternating current has extended the use ot 220-volt lamps.
For satisfactory color effects it has no superior.
Of greater economy is the Cooper-Hewitt mercuryvapor lamp, as yet rather unsatisfactory as to color,
and requiring direct current, but by far the most
foothold,

modification

of

the

Underwriters' Rules in

making "low potential" include 550 volts, has
resulted in a movement toward the use of an Edison
1901,

three-wire system of distribution with 220-volt lamps
and the discarding of transformers within reasonable distance of a central station.
At the same
time, a distant customer may be supplied at higher
voltage.

Heating.

An improvement

is announced,
doing away with wires entirely. A carbon or other
conducting film replaces the wire, and promises reliability with cheapness.
The electric heater must
remain a luxury, except upon the smallest scale, or

in electric heaters

--^m-i^r-

companies not to invade one another's preserves has
perhaps delayed the simultaneous use of wires for
telegraphy and telephony in this country, although
this is being done in a small way for appointments
by the American Telegraph and Telephone Company.

Telephony.
telephony is seen in the phenomenal increase in the use of instruments by Bell and
Independent exchanges, and especially by private
systems, some of which, like the installation by the
Illinois Central Railroad during the year, are of
remarkable extent. More elaborate construction is
Great systems of telealso noticeable in telephony.
phone tunnels, like that at Chicago, are building.
A reduction of exchange rates, especially to the
small user, has increased business materially. Reduction of long-distance charges, particularly by reducing the minimum time charged for, even to one
minute in the Northwest, has attracted a new class
of business. The imoortance of the Independent
toll lines should not be underestimated.
A novel
mechanical method of distributing toll-message calls
to the proper operator has been introduced in the
Chicago exchange during the year. There is a renewed interest in automatic exchanges,' due to
greater perfection of detail than ever before. The
new Chicago telephone system expects to use 25,000
of the automatic instrurnents, as soon as they can
be manufactured.
The Pupin method of reducing retardation in telephone lines by the insertion of induction coils in
series in the circuit has been put into operation
between New York and Chicago, to the improvement

Development

in

of the service.

Electrical Properties as In\'estments.

The

hope for continued electrical proschanged attitude of the investment
interests
toward electrical properties. Capitalists
are ready to foster legitimate enterprises, under competent engineers, and are no longer deceived by the
preposterous schemes of the promoter. Excessive
profits are not expected.
The progress of 1902 seems
to presage an equal advance in the new year.
greatest

perity lies in the
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MACHINERY BUILDING AT WORLD

S FAIR,

a verj- low frequency (15 periods per second), singlephase alternating current with considerable success.

Commutator

have been practically eliminated, and, by using a transformer upon the car, any
desired voltage may be used upon the line, with
consequent economy. The operation of this road
will be watched with great interest.
AUTOilOEILES.
In this electrical age the public has demanded
the electric carriage, while electricians have purchased gasoline or steam vehicles, knowing the shortcomings of the present heavily loaded electric; yet
fully expecting that the introduction of a light storage battery will eventually place the electric automobile in entire possession of the field.

For lighting and power plants the use of storage
lead tyne has rapidly in-

batteries

of the standard

creased,

many enormous installations having been
year. The reliability of the secondary

made

this

reached a stage near perfection, and
such installations are no longer looked upon as luxuries with present rate of interest.
battery has

Lighting.

A

rene\ved growth in the electric-lighting industry
remarkable wave of reduced
may be noted.
charges for electric current has swept the country
from New York city. New York was not the first
to reduce rates, but the effect of a 25 per cent, reduction in the eastern metropolis was quickly felt
Probably increased prosin all parts of the Union.
perity is responsible for an observable return from

A

Welsbach gas lamps to
over, a reaction from

electricity.

interior

arc

There

is,

more-

lighting to

in-

candescents, with their greater possibilities for decorative illumination.
The beautiful Nernst lamp has obtained a strong

apart

for

and

best

such exceptional conditions as those of a street
car, until the charges for current are greatly reduced.

Telegraphy.
In the

of regular telegraphy

any progress. This
inventions^matured inventions

it

is

report

—

trial.

The year

1902 closes with the laying of the cable
to Honolulu, and the opening

from San Francisco
of the "all-British"

set

completion,

and,

at

the "exposition
its

the

uses

date

is

of

cable

Both these cables

lighted

writing,

ever

huge

it

one of the

erected for

exposition

skylights that will

buildings

make

of

rapidly

purposes.

The accompanying views give at best a poor conception of what the Electricity and Machinery Buildwill be when completed.
The four corner
towers of the former will be crowned with groups
representing Electricity, Magnetism, Heat and Light,
while numerous figures will complete the extensive
scheme of ornamentation, A heroic statue of Henry
will be located at the main north entrance, while
one of Volta will grace the southern gateway, and
smaller statues of Ampere, Ohm, Faraday, Maxwell,
Franklin and Morse are proposed for the six secondary entrances. The interior court will be made
inviting by the lavish use of aquatic, horticultural
and sculptural effects, while the wide gallery surrounding will resemble a palm grove.
Manufacturers of electrical apparatus all over the
country are taking an unprecedented interest in the
World's Fair, and it is stated on good authority that
applications have been filed for over 60 per cent,
of the total space allotted to American manufactur-

ings

not possible
is not for
want of
for we have the
page-printing typewriter telegraph of the late Professor Rowland, and the sine-wave high-speed instruments of Crehore and Squire, as well as other
promising inventions. In other fields of electricity
such inventions, would have had active commercial
field

Electrician.]

glaziers are putting the finishing touches on the

windows and

tralia.

Storage Batteries;

building

that applies to electricity

nearing

FROM THE INSIDE LOOKING WEST.

troubles

WcEtern

been accomplished through the activity of Professor
W, E. Goldsborough, chief of the department. The
beautiful

in

to

St. Louis correspondent of the

Although scarce 10 months have elapsed since
the organization of the Department of Electricity
of the Louisiana Purchase Exposition, yet much has,

all

•aai^n^ »fc-

— VIEW

[From the

from Vancouver to Auswere manufactured in

England, but that our own factories can make submarine cables of superior quality in competition with
England is shown by the laying of an Americanmade cable from Vera Cruz to Campeche for the
Mexican government early in the year.
Another long step in wireless telegraphy was announced on December 21st by Marconi, who has
spanned the broad Atlantic with actual messages
from Cape Breton to Cornwall in England. Faint
signals were received a year ago, but at NewfoundThis achieveland, a somewhat shorter distance.
ment is indeed a climax, rewarding all Marconi's
efforts, for to him is due the extension of the message distance from 100 to 2,000 miles. In the United
States Professor Fessenden has been active in the
wireless field, receiving a patent on December 2d
for a receiver of greater sensitiveness than the Branly
coherer, and one which may lead to wireless telephonj'.
So far, wireless telegraphy has been a feeder
That wireless communifor the land-telegraph lines.
cation will supplant the ordinary is unlikely.
The policy of the great telegraph and telephone

ers.

The keynote of Chief Goldsborough's exploitation
has been "working exhibit," and hardly a piece of
literature has emanated from the department in
which the advantage of a working display has not
been contrasted with the ineffectiveness of showcases filled with products, however well arranged.
The very liberal policy of the exposition in providing
free and free power for working exhibits,
where meritorious, will result in a collection of small
factories and assembly rooms in active operation, and
there is no doubt but that the electrical exhibit will
prove an object lesson of great value to the millions
of visitors, as well as an advertising medium of the
most advanced type. No longer will the layman
wonder how it is that in a few seconds he can be
put into communication .with a party in another

space

city.

The

latest

examples of multiple central-energy

WESTERN ELECTRICIAN
switchboards will be in operation, with attendants
to explain their workings.

Nor

w^ill

the

little

light-

emitting bulbs be a source of wonder to the visitor.
He will see the globes blown, the filaments prepared,
flashed and deftly attached to the platinum wires,
the vacuum established, and the lamp tested and
rated.

He

coke and salt put into the electric
and carborundum, the king of abrasives,
will be formed by the intense heat there developed.
Then, loo, if he be of an inquiring turn of mind,
lie can watch the assembly of w-attmeters of various
types and obtain an insight into the workings of
will see sand,

furnace,

Ihe instrument that determines his light bills.
most favorable facilities will be ofltercd for the

The
com-

parative testing of various products, and this phase
will be of the greatest interest to the intending purchaser.
it will be seen that the aim of the department
bring together, in the most instructive and
valuable form, a collection of exhibits that will mark
the phenomenal progress in the electrical arts.
The wide acquaintance of the chief of the department has greatly facilitated the work of securing the co-operation of the electrical manufacturers
in the proposed exhibitors' power plant, and already

Thus
to

is

over 7,000 kilowatts of generators of various classes
has been placed at his disposal This is in addition
to the S,ooo kilowatts to be installed by the Westinghouse company. This power plant will consist
of boilers, generators and engines installed by difcrent exhibitors, and the electrical energy developed
purposes.
will be utilized for lighting and power
Perhaps the piece de resistance so far secured will
be the 3,000-horsepowcr CockeriU gas engine secured

Garden of the Department of MaThis monster
weighs 200 tons, and will develop five times as
much power as the largest gas engine at the Paris
E.xposition. The perfection and enormous output
Lieutenant

by

chinery, in a recent visit to Belgium.

obtained by the foreign manufacturers of gas engines
as yet, unapproached in this country, and their
is,
exhibits will undoubtedly be carefully studied by
the

American engineers.

Chief Goldsborough has been particularly active
among the technical societies, and, one after another, they have fallen into line and passed unaniresolutions indorsing the attitude of the DeElectricity toward the electrical and
Among the societies taking such
allied industries.
action are the Ndtional Electric Light Association,
Independent Telephone Association of the United
American Electrotherapeutic Association,
States,

mous

partment of

American Electrochemical Society, American Street
Railway Association, Interstate Independent Telephone Association and the American Roentgen Ray

January

ELECTRICAL PROGRESS ON THE CONTINENT
By Francis
In spite of almost universal depression not only
electrical and allied industries, but in nearly
every branch of commercial activity, there will be
found unmistakable signs of progress in nearly every
in the

many of the
new and partly tried
ones from complete liquidation has made the year
country, although the struggle to keep

old enterprises intact and the

one of discouragement to investors, engineers and
workers alike.
Russia, with her limitless territory and partially
developed manufacturing industries and lack of capital for electrical enterprises,

as they are

known

1903

3,

IN 1902'

E. Diiake.
Total stock

and bonds

Lastdivi-

dend

1901.

Stock quo-

Quoted

Kov

ted Jan.

ID marks.
AUgemeine
75,ooo ooo
Siemens- Halske.. .84.500,000
Schuckeit
77.000 000
U'lion
34,000 000
Helios
40,000,000
Libmeyer
12,000,000

i,

63

Of

these principal and well-known concerns the
Helios company is hopelessly entangled and can no

longer be considered as a live factor. Schuckert &
Co. admit a deficit of 16,000,000 marks in their last

in the

more Western coimtries, will show relatively about
Austhe same forward movement as her neighbors.
tria and Hungary suffer from internal political dissensions and legislative deadlocks,

so that even if
other conditions were favorable capital would
flow rather timidly into electrical enterprises.

all

Italy
will

waterpowcrs, which
source of encouragement and

possesses great natural

eventually be a

northern section especially, where elechas received a strong impetus, as
shown by the Valtellina line, which will be more
fully referred to below.
So far, there are few electrical manufactories in Italy, most of the apparatus
used being supplied by Swiss, German and French

profit to the
tric

railroading

builders.

Germany

is by far the most important center for
manufacture and exploitation in the whole
of Europe.
It has been commonly stated that the
present depression in Germany was due to the reckless expansion of the electrical industry, carrying
in its downfall the innocent allies and general commercial world. This is so manifestly unfair and
wide of the mark that it is interesting only as it
shows how the public frequently confuses cause and

electrical

effect.

The

electrical

industries

of

the

Continent

have not been overcapitalized and inflated to a
greater average degree than many other lines.
During the present year the shrinkage in values
has been far more than during previous years. There
are many concerns which, according to facts and
sound finance, should be liquidated. In fact, if these
properties were owned principally by the public, instead of by the various banks, nothing could save
them from a receivership. Without entering upon
a discussion as to the wisdom of bank ownership
and management, we may admit that the plan has
had the effect of supporting properties during the

FIG,

ELECTRICAL DEVELOPMENT ON THE CON— TYPICAL TUNNEL ON VALTELLINA
LINE IN ITALY.

I.

TINENT.

year's balance sheet,

and have had such

internal dis-

sensions and trouble that only heroic measures can
save the concern from reorganization at least. Lah-

meyer, in spite of a very active policy, is sorely
pressed financially, as may be seen by the late
estimate of the Bourse.
The AUgemeine has held its own and is entrenched by strong reserves, powerful bankers, a
modern plant well written off and an aggressive

Society.

The appointment by President Francis of a committee on international congresses leads to the question of a great gathering of scientists, whose names
are known to every student and worker in the electrical field, and it is to be hoped that, in the realization of the plan, an international electrical congress

may assemble that will rival the notable Chicago
congress of 1893.
Especial attention will be given to electrochemical
and electrotherapeutic problems and, with the cooperation of the chief of mines and metallurgy, exshowing the application of electricity to mining and the reduction of ores are promised on a
large scale.
With the practical completion of the building, over
half of the space applied for, and the rapidly growing interest as manifest by the inquiries and oft'ers
of co-operation from manufacturers, engineers and
inventors, and nearly iS months in which to develop
and round out the extensive plans outlined, there is
hibits

doubt but that the electrical display at St.
Louis will be even more wonderful and successful
F.
than anticipated by the most sanguine.
little

The Power

of Marconi's Apparatus.

An

idea of the extraordinary power that is used
at Marconi's Table Head station for transmitting
messages across the Atlantic by space telegraphy is
given I)y Dr. Parkin, who sent to the London
Times the first complete message a few days ago.
He says the apparatus is of such remarkable power
that the sound, as each letter Js transmitted, is so
great in volume that it is necessary to use cotton as
a protection for the ear-drums. He compares the
sending of a message Lo a miniature thunderstorm.
spark, fully half an inch in width, is shot out upon
the air when the key is pressed.

A

The Hamlet Electric Ligln Company of Hamlet,
N. C, has been incorporated with a capital of $100,000.
light

F.

The company purposes to establish electricplants.
The incorporators arc G. O. Sanders,

C. Allen

and N. G. Stewart.

ELECTUICAL DE\'ELOFMENl UN IHE CONTINENT.

i\[0TOK

CAK UN \ALTELL1NA THREE

FtL\.SE

LINE

IN ITALY.
crisis,

many

when, bad they been forced into liquidation,
innocent parties as well as the workmen sup-

ported would have suff"ercd. This policy is also
thought to be effective in preventing the widespread
liquidation of small independent concerns who could
hardly sustain themselves in the face of the great
calamities.

Since the electrical manufacturing concerns reflect,
less, the condition of the entire industry
the following table will be interesting as indicating
the general situation:

more or

commercial management.

Siemens-Halske have the
achievements and gov-

prestige of great age, large

ernment favor.

Their

facilities

are

somewhat

anti-

quated, but since they are largely patronized by the
for telegraph, telephone
and railway
work, their heavier products may not figure
.so largely in an analysis of their present condition.
The Union is the youngest of the principal concerns occupying an important relation to the field,
and as licensee of the General Electric Company
has the advantage of the successful experience of

government
signal

—
January
the
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American company. It has held the
tramway field and has done ex-

greatest

lead over all in the

work in other lines, notably harbor crane
work, of which we have no examples of note in the
whole of the United States. Judging the Union by
the financial measure the Bourse its securities have
sustained a smaller percentage of loss than any
concern excepting the Allgemeine.
Passing to the several companies financing and
operating electric plants, tramways or other enterprises, we have the following:
cellent

—

—

turbine-alternators of 2,000 horsepower each at 150
revolutions per minute. Three-phase
current at
20,000 volts is taken direct from the generators to
the distributing mains, and nine static transformer
stations

along

the

which

3,000 volts,

transform

line
is

the

the

current

to

working pressure of the

motors.

—

There are 32 tunnels on the line a typical one
being shown in Fig. i and except in these tunnels
the high-tension wires are carried on the same poles

—

The engineers

of Ganz & Co. deserve great credit
for the practical solution of many problems occurring in this, the first real practical test of alternating-

current railway
Switzerland do
afforded by this
In Berlin the

work.

The

mountain

roads
of
opportunity as

give the same
Valtellina road.

not

high-speed experiments at Zossen,
conducted by the Allgemeine and Siemens-Halske
companies have during the year made little headway. Both concerns have completely changed the

Total stock Divifiend Stock quo-

and bonds
in

ted Jan. Quoted

1901.

Per cent.

maiks.

Continental, Nuremberg. .52,000,000
El. Uadertakines. Berlin .65000,000
El. Undertakings, Zurich. 52. 400. 000
El.Underlakings, Col'gne.i 6.000 000
Light and Power. Berlin.. 40.000 000

I,

1902.

Nov.

I

48

50

7
4

6

—

S5

5

These concerns do not show quite as great a depreciation during the year as the manufacturing
companies, but being held in most cases by banks,
the shares are not active. No doubt the coming annual reports will cause a general decline as their
undertakings have been almost uniformly unprofitable.

The

continental

manufacturers have been active

bidders for English work and have in several important cases been successful. There is a strong
feeling, however, at present in England against the
polic}^ of giving large orders to German and Belgian

kLKLlKlCAL DE\£LUI^.\1KNT ON THE
as the 3,000-voIt feeders to trolley wires.

i_UN ii.\ENT.

Much

diffi-

was encountered in securing types of insulators and attachment devices for these tunnel trolley
wires.
During the construction period ordinary locomotives were hauling trains over the line and the
fumes and gases emitted were damaging to overculty

head systems devised to carry 3,000 volts.
The present -equipment, which was put in official
service on September 4th last, consists of 10 motor
cars for passenger and express service and two locomotives for freight trains. The motor cars (one is

—

VALTELLINA ROAD IN ITALY.

and the prospect

not encouraging for
continental houses. Their plants are far larger than
home demands justify, and export business is ardently sought. Manufacturing and operating costs
are considered at minimum values whenever a foreign order is in sight. Raw materials and wages
are lower than at any previous period since the industry could claim much attention.
For some months plans for the fusion of the
Allgemeine and Union companies have been under

builders,

is

cars of last year

slightly

students of these tests.
Notable among the great developments along
standard lines is the Metropolitan underground of

which still carries more passengers
other similar system. Many new
branches are now under construction and
so that the city will eventually possess a
prehensive system of tunnel lines.
Paris,

daily than
lines

and

in project,

most com-

Tr.\in Lighting.

There

is

active

and energetic work

in electric train

best known
and. used systems are the Stone (English), the Vicarino (French), and Boehm (German). The advo-

lighting throughout the continent.

The

and other sj'stems have no difficulty in
securing the co-operation of the various authorities
to equip trains and even whole divisions. The Russian and German railroads are making trials with
storage-battery and axle systems, and will soon place
cates of these

and cable advices just received make
the successful termination of the scheme.
This consolidation brings together the most important banking interests identified with electrical enterconsideration,

public

and will strengthen the industry in Germany.
fusion is based upon an exchange of three
shares of Union stock to two of Allgemeine, both
concerns continuing their separate organization but
with a uniform policy obtained by making the pres-

and have reached a speed of
over itx) kilometers an hour. The value of
these experiments as a means of procuring data on
wind resistance, mechanical arrangement of trucks
and motors, efficient trolley contacts, etc., has been
very great. That the present motors, means of control,
etc.,
are but tentative, is conceded by all
trial

any

-ELECTRICAL DEVELOPMENT ON THE CONTINENT. PNEUMATIC TROLLEY VALVE ON

FIG. 4.

LOCOMOTIVE ON VALTELLINA THREE-PHASE LINE IN ITALV.

prises

The

FIG. g.

NENT.

ELECTRICAL DEVELOPMENT ON THE CONTIDEVICE ON VALTELLINA LINE.

— COUPLING

weigh 53 tons each, and draw
consisting of five to seven passenger trailers
of 10 to 12 tons each. There are four motors on
each motor car attached to the axles through special
illustrated in Fig. 2)

ent directors officially connected with both corporations.
Economy of management will no doubt follow, and the cessation of severe competition between
these two rival concerns will steady the market and

trains

advance the value of their

at half speed the

securities.

The

success of this fusion predicates an extension
combine. It can be predicted that the
Siemens-Halske will earlj' succumb to the blandishments of the trust when assurances can be given

of

the

that the

name

of Siemens can be preserved and duly

recognized.

advance in the railway field
has been the successful commercial opening of the
Valtellina line in Italy, which was designed and
equipped by Ganz & Co. of Budapest. Since this is
the first important line to be equipped for using
three-phase current a brief description may be permitted.

The

significant

of standard gauge,
road.

100 kilometers long,
has been in service as a steam

Valtellina road

and

is

The conversion has been made

to

electric

without disturbing the regular functions of the sysThe line extends along Lake Como and the
Adda River with three branches Lecco-Colico,
Colico-Chiavenna and Colico-Sondrio. The waterpower of the River Adda is utilized at Morbegno,
where a head of 30 meters is used to drive three
tem.

rheostat is inserted. The maximum
67 kilometers. The locomotives (see Fig.
3) have a similar equipment to the motor cars except that but one speed 33 kilometers an hour
The locomotives can exert a maximum
is provided.
the

starting

speed

is

—

Electric Railways.

The most

In starting, and when running
motors are connected in "cascade,"
the current from the secondary part of the primary
or 3,000-volt motor being conducted to the primary
part of the secondary motor, in whose secondary
couplings.

flexible

—

FIG.

7.

draw-bar pull of 8,000 kilograms.

The

starting resistances are of the liquid type,

and

used to raise or lower the level.
is operated by a small motor
fed by a low-tension transformer, which also furair

pressure

is

The air-compressor

nishes current for liehting the car, fans, etc.
rather unique device has been adopted for rais-

A

ing and lowering the trolley by means of compressed
air.
The general construction of the value is shown
in Fig. 4.
In Fig. 5 is given a drawing showing the
device used to couple the motor to the driving
w'heels.

This line is being closely watched by all engineers
and its commercial results will, if favorable, stimulate three-phase railway work throughout the world.

ELECTRICAL DEVELOPMENT ON THE CONTINENT.
ROCK CRUSHER IN SOUTH GERMANY.

—

service steam turbines on the locomotives which
will drive dynamos of requisite capacity for the
None of the known systems has yet arrived
trains.
in

at a stage of

commercial progress which will predi-

cate a general adoption.

Telegraph.
telegraph service on the continent has been
augmented by about 10 per cent, increase in new
lines and mileage and about the same proportionate

The

in messages transmitted.
In Germany the
system of multiplex printing telegraph invented by
the late Professor Rowland has been under critical
gratifying results. A
test and examination with

increase

WESTERN ELECTRICIAN

8
service between Berlin and Hamburg bas
been installed and sold to tbe government, and preparations are under way for a Frankfort line, to be
The system bas been much
built at an early date.
improved since its first public exhibition in Paris
in 1900, and finds strong advocates among the most

of 100 to 125 revolutions per minute and a maximum
of 1,000 horsepower and over. The other extreme

regular

is

1,500 revolutions.

Hoists are being designed and built to be operated
by electric motors up to 2,000 horsepower. Several
schemes are offered, the most popular being the one
in which the variation of speed is obtained by field

government telegraph engineers. The Italian
government has contracted with the Rowland people
for a line from Rome to Naples, for which it is clamcritical

oring

now

that the

German experiments

At the Diisseldorf E.xposition a large
hoist was shown by the Siemens-Halske company
where rheostatic control was utilized. Practical engineers will not admit the feasibility of this method
when a current volume of 3,000 amperes must be

are so satis-

The Allgemeine and
have been for months

Siemens-Halske

companies

controversy over
the question of priority of the patents granted to
the inventors of the Slaby-Arco system on one side
and Professor Braun on the other. The courts are

Fig.

6.

in

a

legal

broken every half minute. This particular hoist will
soon be in service, when opportunity for positive rebe afforded.
In smaller sizes three-phase motors up to 250
horsepower have already been successfully installed.
Typical underground work in South German mines
sults will

ib

shown

in the illustration

(Fig. 6).

A

very practical stone crusher, motor-driven and
mounted for use on rails, has been developed and
is shown in Fig. 7.
These units have proven to be
extremely economical and have a distinct place
among special applications for mining work.
The manipulation of dampers at the top of blast-

Typical Mining Locomotives near Dortmund, Germany.

pig_

g.
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000 for 10 miles. When it was in service, an increase of temperature of about 20 degrees, if necessary, would be effected, with an expenditure of
about 400 horsepower, or the amount of current required to start a train. After a few minutes much
less
current would be adequate to maintain the

warmth.

Electrical Imports of the Philippine
Islands.

regulation.

factory.

In wireless or aerial telegraphy there have been
sensational developments, but serious rivalries and
commercial difficulties have served to prevent the
public from gaining a clear idea as to the relative
position of the various
inventors and clamiants.
The German government invited the principal nations to appoint delegates to an International Convention to study the subject and to formulate some
rational plan of dealing with it.
England, the United
States, France, Italy and Russia have responded
favorably to the invitation and the meeting will no
doubt take place during the early summer.

pumps of the Sulzer type direct-con150-horsepower motors running 1,200 to

also found in

nected to

January

The War Department has completed
tion of statistics show-ing the

commerce

its

compila-

of the Phil-

ippine Islands during the fiscal year of 1902 (ended
June 30th), from which it appears that the import
trade of the islands during that period was the
largest

in

history.

their

The importation

of metal

and metal manufactures, including machinery, cars,
carriages, etc., increased from $3,038,284 in 1901 to
$3,631,401 in 1902, a gain of $593,117; the United
States showing an increase from $564,108 to $728,The United Kingdom still retains the lead in
730.
these lines, although the United States during the
last year shows a greater gain in iron and steel and
their products than any other country, except the
British East Indies, which, in addition to a few
small shipments, is credited in the month of November, 1901, with $244,395 worth of cars for steam

Motor Appli cation

Dampers on

for Operating

Blast furnace Staclis.

ELECTRICAL DE\-ELOPMENT ON THE CONTINENT.
not expected to pass upon this controversy for several

months.

Telephone.

About

the

most important addition

to

existing

facilities in this branch of the public service has
been the opening of a line from London to Brussels
with a toll rate of 10 francs per five-minute connection.
The prospective business for this line is very

important.

The purchase of the Pupin patents by the SiemensHalske Company indicates the appreciation on the
part of foreign engineers and manufacturers of this
decided improvement in speech transmission.
Lighting.

In arc-lighting circles the most notable progress
is
visible in the widespread introduction of the
Bremer lamp and its prototypes. A year ago there
were only a few lamps in public use where to-day
there are thousands. The long-burning arc lamp so
universally used in the United States has never received favorable consideration from European users
and engineers for two reasons first, the preponderance of violet rays, and second, that the individual
user of arc lamps on the Continent almost invariably
docs his own trimming, and therefore applies to
the central-station manager for assistance only when
repairs are needed or other failure occurs beyond
The yellow color of the
the mere care of the lamp.
Bremer light meets -with little or no criticism, while
the enclosed lamp is generally detested.
The Nernst lamp is being very actively pushed
and many are in commercial use. The financial results to consumer or maker have not as yet been
That the lamp must
fully or reliably established.
still undergo considerable evolution is generally con-

—

ceded.

Special Applications.
In mining and mill w-ork much is being done to
broaden the scope of the electric motor. Heavy
mining pumps are being operated by induction
motors, direct-connected, at the extreme slow speed

furnace stacks by enclosed direct-current motors
semi-automatically controlled has become current
practice near Dortmund.
Certain features of the
application, as shown in Fig. 8, wil appear novel to
those interested.

In General.

While the industry on the whole has experienced
grave depression, a distinct forward movement
toward standardization of apparatus and installation
has taken place. If the engineers have been held
back from interesting new work for lack of funds, it
a

equally true that the absence of regular orders
has stimulated them to study new fields and to prepare for a more favorable business condition.
is

Electric Heat for the Third Rail.
The recent blockade on the Manhattan elevated
system in New York has brought forward all kinds
of schemes for removing ice and snow from the
third rail during stormy winter weather.
The latest
proposal comes from Elias E. Ries. an electrical
engineer of New York city. Mr. Ries has devised
a scheme for raising the temperature of the third
rail by electricity, thereby to melt the ice from it.
By connecting the third rails of both the up and
down tracks of a system at intervals of about 2,000
feet, short sections would be constituted, in each of
which there would be an opportunity for a complete
circuit.
In these Mr. Ries would cause a current
to flow that would be entirely independent of the
one used to propel the cars. The latter has a pressure of 550 volts. What the inventor wants is one
of 25 volts. Moreover, the driving current is of the
direct type.
For the work to be done an alternating
current would be the most convenient. This could
readily be obtained from the wires which the railroad company employs for lighting its power house
and sub-stations. This has a pressure of 2,500 volts,
but by the means of transformers would be brought
down to any desired level. One of these transformers would be placed in such a position as to
feed each of the 2,000-foot sections into which the
road would be divided.
The inventor believes that the apparatus and work
of installing it would not amount to more than $10,-

railways.
tion

on

more
presumed

In the absence of

this matter,

it

is

definite

informa-

that the shipment

did not originate in the East Indies, but consisted
of a consignment from some other country, which
was transshipped at Singapore.
The imports of electrical instruments during June,
1902, amounted to $5,225, of which $3,854 came from
the United States. The total value of these imports
during the year was $27,949, of which $15,517 came
from the United States. During the entire Ameri-

can

occupancy of the islands the importations of
instruments from all countries, up to June
30, 1902, amounted to $57,472, the United States
leading with a value of $34,228; France second, with
$5,750, and Germany third, with $4,422.
electrical

The

value of the importations of incandescent
during the entire period of occupancy was
British East Indies, $2,303 Aus$7,049, as follows
tria-Hungary, $1,879; United States, $1,608; Germany, $581; Australasia, $400; China, $212; Belgium, $57; Hongkong, $5, and United Kingdom, $4.
Electrical machinery is imported considerably, the
only importation in June being from the United
States.
For the total time of occupancy the value
of these importations was $39,398, the United States
leading with $30,302;
Germany, $5,678, and the
United Kingdom third, with $1,441, France coming
a close fourth, with $1,022.
total

lamps

:

;

Mansfield Technical Society.
The Mansfield Technical Society of Mansfield,
Ohio, has been organized among the officers and employes of the Ohio Brass Company of that city.
The object of the society is the promotion of technical knowledge among its members.
The regular
meetings of the society are held on every third Tuesat which time papers
pertaining to various
branches of teclniical work are read and discussed.
A reading and reference library has been established
in connection with the society, and a number of technical papers, trade journals, etc., are kept on file for
the use of the members. Any contributions in the
way of scientific or trade papers will be thankfully
received by the society.
day,

January
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[From a Special Correspondent

The

Great Britain during
1902, despite the South African war, which terminated in the first half, and other adverse influences,
such as the "American invasion," has shown a steady
determination to keep abreast with the times.
Whereas in igoi telephony was the most absorbing
topic, this branch of the industry gives way emphatelectrical

ically at the

industry

moment

in

Indeed, the

to electric traction.

year 1902 has seen great strides in the application of
electricity to locomotion, and the interest shown by
the managers of the leading steam railways of the
country in the possibilities of electric traction augurs
well for the manufacturers of this plant during the

coming year. As will be seen later, telephony, viewed
from the municipal standpoint, would appear to have
taken a somewhat retrogressive step. Electric power
transmission over large areas, however,

is

gradually

and the recent evidence of
the greater willingness of the Board of Trade to
enforce a little less rigidly its powers respecting the
use of overhead w'ires should gladden the hearts of
those who have for many years advocated this.
extending

influence,

its

Electric Traction.

Throughout England the progress in electric traction has been more pronounced, probably, .than at

GREAT BRITAIN DURING
of the

it may be noted that the London County
Council secured powers for a short length of shallow-tunnel tramways, but no start has been made

Finally,

1902.

Western Electrician.]

Mr. Yerkes' Underground Electric Railway Company of London, which has taken up and is rapidly

many

stagnant concessions, the map of
London underground elecfric railways presents a
vastly improved appearance. Without going too
deeply into details, the sole result of the last parliamentary session has been absolutelv nil, but the
greater activity of Mr. Yerkes in pushing forward
lines sanctioned years ago, makes the lack of new
schemes not undesirable. Although this places a

developing

monopoly in the hands of this one particular
American millionaire, the electrified Inner Circle,
with its associated lines and means of intercom-

certain

munication with other steam railways (which may
be looked to to similarly electrify in the near future), will so completely be able to disseminate the
traffic, north, south, east and west of London, that
any contemporary schemes m'ust of necessity overlap,
and financial failure would await someone.
With regard to the power house which the Underground Electric Railway Company of London is
building for the supply of energy to the Inner Circle,
Brompton and Piccadilly, Charing Cross, Euston and
Hampstead, Great Northern and Strand and the

yet.

Outside London, the most prominence must be
given to Lancashire in matters appertaining to electric traction.
In this quarter of the kingdom, the.
South Lancashire Electric Tramways Company has
very rapidly equipped an extensive system, which,
by amicably working with the Liverpool corporation electric tramways, has caused havoc to the local

steam railways, and even seriously interfered with
on the Liverpool overhead (electric) railway. The far-reaching influence
of the electric
tramways in South Lancashire at present, as compared with only a few months ago, is well told by
the traffic

is now possible to travel, without
over three different systems, and that
waiting rooms have been erected along the route.
No doubt much of the publicity gained by electric
traction during the past year has been due to the
disastrous effect caused by it to steam railways
wherever it has come into competition, and, besides
the instance above mentioned, both the Northeastern
Railway and the Lancashire and Yorkshire Railway
(steam lines) have decided upon the electrification
of certain local lines in order to meet this competi-

the

fact that

changing

it

cars,

Generator Side.

TWO-PH.ASE UNIT IN LEEDS CENTRAL STATION.

any time in the history of the industry. In London,
w-here the main interest has centered by reason of
the appearance of Mr. Morgan in conflict with Mr.
Yerkes, the controversy has raged, not so much from
the engineering point of view or from the point of
view of the suitability of electric traction under London conditions, but as to the capabilities of various
sets of promoters to cater for the public convenience
and conveyance. It is perfectly obvious that, in
crowded cities like the metropolis, the sanctioning by
Parliament of piecemeal railways deep down under
the surface is all against public interest and possible
future developments, and it is in this respect that
ilr, Yerkes, having secured the direct control of so

Edgware and Hampstead Railways,

this will be the

largest in the world for supplying energy purely for

traction purposes, aggregating, as

it

will,

some

50,-

The

buildings will be 453 feet long
and 17s feet wide. It is proposed to construct 20 substations in connection with the system, the first few
miles of which is expected to be ready shortly. In

000 kilowatts.

concerned,

connection with Mr. Yerkes' ramifications, too, must
be noted the fact that the first open-air electric railway i. e., heavy surface road hitherto sanctioned
in Great Britain goes to him, viz., the Hampstead
and Edgware Railway, which was passed through
Parliament during the 1902 session.
piece of similar surface railway, some seven miles in extent, was
also included in the famous bill of Mr. Morgan.
Still, dealing with the means of communication in
London and its immediate suburbs, it will be noted
that much progress has been made by the London
County Council, with its conduit system, and the
last section of the horse lines south of the Thames
has now passed into its hands. In the west of London, the London United Tramways Company continues, at frequent intervals, to put new sections into
operation, and next year will no doubt witness important developments respecting transfer fares be-

as it was
two years ago, but by reason of the formation of

tween these tramways and the Yerkes railways. In
Great Britain, as elsewhere, the highest bidder wins.

many

tube railways, as well as the Inner
the indirect handling of the London

belated

Circle,

and

United Tramways Company,

most satisfactory
position for standardization of fares and organizaWhatever his intentions
tion, if he is so disposed.
are and from daily-newspaper interviews, he w^ould
appear to assume a very philanthropic attitude toward
the British workingman he is in far too strong a
position for Morgan or any other outside promoter
coming fresh into the field to menace seriously his
is

in a

—

—

prospects.

London

is

So

far as

in very

actual

much

the

mileage

is

same position

—

—

A

tenders having been let, while a Glasgow suburban railway has withdrawn certain services altogether.
The Liverpool overhead line has put into
tion,

service

some higher speed

Up

trains in order to retain

England, the experiment of the Tyneside Tramways Company in
building lines over land which it had purposely
bought for the purpose, and not confining itself to
the public roads is working out well, both from the
point of view of speed, as well as economy. The
its

traffic.

in the northeast of

Wolverhampton corporation's

exploitation of the sur-

face-contact system has caused a

number

of other

municipalities to view the possibilities of the "stud"

system with favor, and the proprietors of the few
companies manipulating such systems are on the
qui vive for possible converts, in spite of the great

hold which the trolley system has taken.

Telephony.

The year had been very

quiet as regards the efl^ect
of municipal telephony upon the stability of the National Telephone Company until, during the last few
months, the Tunbridge Wells corporation, which inaugurated its system with such a flourish of trumpets
about 18 months ago, created a flutter by going over
to the enemy (the National Telephone Company) in
a most ignominious fashion. Glasgow, Portsmouth,

WESTERN ELECTRICIAN
Swansea, Brighton and a host of other large towns

2,000-kilowatt sets.

from the commencement (.Portsmouth has, in fact, opened a municipal exchange), and continue to show a bold front
with great confidence, and the action at Tunbridgc
Wells, which seeks the permission of the postmaster-

house

sturdily maintain the attitude adopted

general to sanction the transfer of its system to the
National company at cost price on the plea that it
has been a financial failure, really only exemphfies
the disastrous result of any possible weakness in
the face of such a strong combination as the Na-

Telephone Company. This little contretemps
and in no way reflects the general opinion concerning the efficacy of municipal
telephony. Apart from this, and the laying of new
underground telephone lines to the north of England,
nothing startling has developed during the last year.
tional
is

really quite local,

Electric Lighting.

A

number

of large

and important

electric-lighting

stations have been opened, including an extension of

City of London Company's existing buildings
and the Stuart Street station of the Manchester corporation and an additional power house at Leeds.
These are probably the most important in a branch
of the industry which has remained fairly stationary
as regards general principles and designs, for several

the

At Leeds two-phase machinery has been
adopted, the units being of 2,400-horsepower capacity, the output of the dynamos being 1,500 kilowatts
each.
The frequency is 50 cycles per second, with
Quite characteristic of
2,000 volts on each phase.
the general tendency in all large manufacturing centers in Great Britain, the growing demand for electric current for power purposes has serioush' influenced the Leeds installation, both as regards the
years.

The former

and the

sets,

January

latter

are AUis-WestingMusgrave-Westinghouse

sets.

In London, also, the other companies have continued
find increased patronage, which has necessitated
increased plant. Land values, however, border on
the prohibitive for a trading concern, and the example set many years ago by the London Electric
Supply Corporation in having its generating station
some 10 miles outside the supply area has been followed by several other companies in a modified
form. In no less than three other instances is this
being done, two of the stations being now well
tow^ard completion. The Shoreditch Borough Council (London) has also found it necessary to augment
its means of supply, and a second generating station
to

on a large scale has been erected. Other comparatively large stations have been opened, such as that
at Bristol, w^here the exigencies of space necessitated

the
one,

newer one being placed on the top of the old
and at Sunderland, where, as previously men-

tioned,

a

large development

is

among

taking place

the shipyards, which are gradually throwing out their
obsolete plant, and using electricity.

Coming

to

smaller

the

works,

which have been

put into operation during the year, the same uniformity of practice obtains as usual, viz., three-wire
continuous-current distribution, generation being at
pressure.
Messrs.
Edmundson's
distribution
the
Electricity Corporation has put into service a large

number of such
try,

counhave
significant, as well as compliment-

stations, scattered all over the

and for small

affairs, the

financial results

been .good. It is
ary to the Westinghouse

hamstow,

in

company, that at WaltLondon, where very steady and brilliant

ELECTROLVTIC ALKALI WORKS IN ENGLAND.
size

and design of these

latest

Indeed,
direction further

machines.

such are the possibilities in this
north, i. e., Sunderland, that the borough electrical
engineer in that city has drawn up a scheme for a
wholesale municipal supply of current for power
purposes pure and simple, his report being quite naturally followed by objections made by persons op-

posed to municipal trading. As typical of what may
be considered the latest practice in England, I give
a couple of views of the interior of the new Leeds
works.
The opening of the large Stuart Street station of
the Manchester corporation, is, for the time being,
at any rate, the climax to one of the most eventful
struggles in the whole history of municipal trading.
The Stuart Street station, which feeds no less than
10 sub-stations from its first equipment of 15,000
horsepower, supplies three-phase alternating currents
generated at what is now becoming known as another
addition to electrical nomenclature, viz., "extra high
pressure," at 6,500 volts, which

is

carried direct into

the sub-stations, from whence it is supplied at 500
to 550 volts for traction, and at 410 and 205 volts
pressure for lighting and power purposes. Some 20
sub-stations will altogether be supplied from these

works.

The development of the City of London Electric
Lighting Company's undertaking is an object lesson
in the divergence of opinion concerning the efficiency
of continuous currents and their advantage over alOrigi-

ternating currents for distribution purposes.
nally this company spent an enormous amount of
capital in alternating-current machinery, but during

continuous-current machines
last three years,
have gradually replaced the older ones, and all extensions have been on this system. In February a
new generating station was added to the existing
one, and in this building 7,000 kilowatts was installed, made up of three 1,000-kilowatt sets and two
the

the

above

normal for small municipal undertakings, has

been gained by the use of gas engines. Likewise, at
King's Lynn, the gas engines continue satisfactory,
although at Belfast the old original gas-engine station has been shut down.
The combination of refuse destructors with electricity
works, pioneered at Shoreditch, has not
brought forth the good results prophesied, and
although a number of such combined stations have
been erected, higher authorities are inclined to advocate their disuse as a profitable and clean method
of raising steam.
One of the greatest difficulties in
the way of their success at municipal stations is the
difficulty of adequately allocating the cost of the
fuel so obtained to the satisfaction of electric-lighting committees. Very few joint-stock companies
have invested in them. The financial results show
a steady improvement, at any rate, as regards those

which have been running a few years, almust be confessed that the companies appear to have the best of the argument as regards
dividends, the London companies mostly paying a
stations

though

healthy

it

return

to

their

As

shareholders.

regards

remain very much in statu quo. The
Nernst lamp is being largely used for indoor lighting, while the Bremer, Flame and "Knewe" arc lamps
are being introduced for street lighting.
lighting, things

TELEGRAniY.

The outstanding

feature here,

of

course,

is

the

opening of the all-British Pacific cable, with which
most of us are now familiar. This, and the construction of further underground cables to the north
of England and Scotland, constitute the chief matters

limited.
Everyone is familiar with Marconi's work,
but the recent publication of certain messages by
"eavesdroppers" will probably tend toward e.xerting
him to perfect his syntonic methods, unless in the
particular instance, no care was taken to syntonize.
But it would seem to be damaging his own cause, if
no definite statement is made upon this point. The
cable companies will seize upon such points as this,
and the idea is gaining ground on this side that
"interferences" can be secured by anyone setting up
private apparatus. The Marconi station is in Cornwall, and Holyhead and Manchester are two places
mentioned in which private pe.rsons with wirelesstelegraph outfits have been "interfered" with.

Power Transmission.
The year has seen another "supply

in bulk" undertaking inaugurated, i. e., the Midland Electric Corporation for Power Distribution, which operates over
a large area in the Midlands. Legislatively, this
concern works under somewhat different conditions
to the more recent promotions, but, of course, its
engineering is on very similar lines. The power
house is situated on the Birmingham Canal, and at
present houses eight boilers and two 800-kilowatt
alternators and one 1,000-kilowatt alternator. Of
course, this is only a very small proportion of its
ultimate capacity, the station being at present only
run temporarily to supply a tramway load. The alternators generate 7,500 volts, two-phase, both dynamos and engines being of purely British make.
Dealing
generally
with
these
"bulk"
supply
schemes, it is satisfactory to note that the complaint
hitherto so common, viz., that a large number of
small local bodies secured provisional electric-lighting orders and promptly shelved them because they

VAT ROO.M

street lighting is to be found, a net profit, quite

IN

ELECTROLVTIC ALKALI WORKS.

were not in a

sufficiently

flourishing financial

con-

and at the same
a private trading concern making a

dition to carry out the undertaking,

time objected to
out of their particular municipality, largely
disappears, as the favorable terms promised by the
majority of these large supply concerns to such small
municipalities has resulted in many of them arranging for the current to be delivered to a sub-station,
and themselves to undertake the distribution. Among
the schemes in a well-advanced state are the South
Wales and Durham, while parliamentary powers
have been granted for similar undertakings in the
east, west, southwest, midlands and northeast of
Great Britain, and one each in Scotland and Ireland.
While the Board of Trade is no doubt duly thankful
that this state of affairs relieves it of the unpleasant
task of revoking a large quantity of provisional electric-lighting orders, the advocates of electricity for
powder purposes reciprocate these thoughts, inasmuch
as this department is seeing fit to relax the regulations concerning the use of overhead wires for this
purpose, and among the few instances may be noted
the town of St. Helens, where this method of transmission has been permitted recently under special
conditions.
This has been a sore point for many
years, the cost of laying a large network of underground mains in open country being prohibitive as
well as unnecessary.
Altogether, a marked improvement is taking place in the application of electrical
driving in workshops and factories, an improvement
which will be tenfold when the numerous power
schemes get into full swing. At present, however,
out of some 15 such undertakings which have been
authorized only two or three are actually at work.
profit

Colonial Progress.

of progress.

Wireless Telegraphy.

Here again the sphere of progress

1903

3,

Outside Great
is

limited by

reason of the fact that the workers in this

field

are

Britain,

and

especially

in

South

Africa since the conclusion of the war, signs are
not wanting that the colonies do not intend to be

—
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beaten by the mother country in the application of
electrical power to various uses.
In Australia a new
electric-lighting works has been put into operation

Melbourne, and

at

in this particular instance, as, in-

most noticeable in a large amount of work
being done in the colonies, British machinery is well
to the fore.
In these latter works nearly all the
heavy plant is British. In fact, Mr. Arnot, the engineer, visited England in order to formulate his ideas
and opinions on the matter. At Sydney, too, in connection with the tramw^ay system, which has been
designed by British engineers, the tenders by British
firms were accepted after keen competition. Willans
engines in plenty for small and large installations
find their way to South Africa, and Parsons turbopumping sets have been ordered for New South
Wales mines. In fact, the year has been a most
prosperous one for home manufacturers, and it is
deed,

is

Regulation of Multi-circuit Generators.
.^n invention

which

relates to a

method of regu-

lating electric generators of the multi-circuit type
that is, where two or more working circuits, such

arc-lamp circuits, are supplied from difof brushes which take current from a
single armature, has been patented by H. H. Wait
of Chicago. In an arc machine, where the armature
necessarily has a very high reaction, a movement of
the brushes supplying one circuit to compensate for
a change of load in that circuit will change the circumferential distance on the commutator between
these brushes and the brushes belonging to the other
circuit, so that if constant current is maintained
as

series

ferent

sets

had shrunk to £563,294.
MlSCELL-'\NE0US.

Before concluding

such

FIG.

record of the year's
work as this, there are a number of matters of general interest which deserve mention.
In any comparison between Great Britain and any other of
the great countries of the world there is one department of the allied electrical industry in which we
compare badly, viz., the electrolytic alkali industry,
our sole representatives in this branch being but
two, viz., the Electrolytic Alkali Company, which
operates at Northwich, in Cheshire, and the CastnerKellner Company, which has two works, and the
output of all these is not by any means extraora

By

reason of the scarcity of such works
perhaps, the two views of the Northwich factory
of the Electroh^tic Alkali Company, which has been
enlarged this year, will be interesting. Financially
these two isolated concerns are in good position.
There is a growing tendency in favor of steam
turbines for the driving of electrical generators, and

have now several stations in which these are
and giving great satisfaction.
At Newcastle there is one
at Sheffield large-size machines
of this type are being put in, and in a number of
other places trials are being made. The more dissatisfied of our station engineers allow their thoughts
to wander still further ahead and dream of the gas
turbine, but one and all seem agreed that they do
not know how to set about designing such a maw^e

installed

;

chine.

Another

matter, too, concerning central-station
the fact that the possibilities of doublecurrent generators have been recognized probably
more this year than heretofore, and an application
of this machine has been made at Alloa, Scotland,
in
a manufacturing electrical engineering works
which supplies current for public lighting. There is
also a strong possibility of their being adopted at
the new Willesden works near London, whose engineer is actively interested in them.
In the electrical motor-car industry not much headway has been made in spite of the shows, which,
however, have chiefly catered for the oil and steam
practice

is

types.

Among

a

number of other matters fraught with

for the industry is the decision
majesty's government to inquire into the
w-hole question of electrical legislation, which was
made the subject of a deputation on the part of the
Institution of Electrical Engineers. When, in ad-

great

possibilities

of his

mentioned that the large
proportion of our manufacturers are full up with
work, despite the new works of the British ThomsonHouston company and the Westinghouse company,
which have both started operations, it will be seen
dition,

that

we

to

all

this,

it

is

of the electrical industry in Great Britain

have not much cause for grumbling.

Quick Work

A

Wall

Street

in

telegraph

W.

Telegraphy.
office

recently

sent

a

seven-word message of inquiry to San Francisco
and received a five-word reply, all within two minutes and 18 seconds.
The time was taken by a stop
watch, and was reckoned from the act of handing
the message to the telegraph operator in New York
This is
to his handing over the reply written out.
said to have come very near being the record for
written messages. It is asserted that a broker once
executed a New York trade in wheat on the Chicago Board of Trade which was just 15 seconds
going from Wall Street to Chicago, being made,
and coming back.

(f) are brought nearer together, the span of each
of the two brushes so brought nearer together is
reduced, while the span of each of the two brushes
which are moved apart is increased.
The operation of the machine is as follows:
When the load on the circuit (i) is increased, the
regulator (R') rotates the rocker which carries
brushes (c) and (d) in a clockwise direction. Simiif the load on circuit
(2) is increased, the
regulator (R') shifts the rocker carrying brushes
(e) and (f) in a clockwise direction.
decrease
of the load on either circuit causes the regulator

larly,

A

move

corresponding rocker in a contraclockwise direction. In Fig. 2 the brush-adjusting
mechanism is shown in the condition it would be
with no load on the circuit (i) and full load on the

to

circuit

not altogether without significance that the design
of a large percentage of colonial work finds its way
It
into the hands of British consulting engineers.
may or may not influence to some extent the increase
of home manufacture, but the imports of electrical
machinery has steadily declined in value during the
In 1900 it was £967,223, in igoi
last three years.
£736,781, and for the first nine months of 1902 it

dinary.

—

REGULATION OF MULTI-CIRCUIT GENERATORS.
DIAGRAMMATIC REPRESENTATION OF INVENTION.
I.

the armature reaction will be varied, causing a variation in the intensity and distribution of the magnetic flux threading the coils undergoing

The

commuta-

be that this change in the
reversing field acting on the coils undergoing commutation will cause a variation in the current flowing through these short-circuited coils, such that
serious and destructive sparking may be produced.
Mr. Wait's invention has for its object more particularly to prevent such sparking as the brushes
of one circuit are shifted to compensate for change
of load
and it consists, briefly, in maintaining the
currents in the coils undergoing commutation at
their proper predetermined values by varying the
tion.

result

will

the

(2).

Whenever

either

rocker

is

shifted

in-

dependent of the other in such a way that the two
brushes (c) and (e) are brought nearer together,
as would be the case if the rocker (p) were moved
in a contra-clockwise direction to compensate for
a decrease in the load on circuit (2), the number of
turns of armature winding between the brushes so
brought together would, of course, be decreased.
The current being maintained practically constant,
there would thus be a decrease in the armature reaction between the points where the brushes take off
the current, because the number of ampere-turns
on the armature between the brushes, and, consequently, the reactive magnetic field set up thereby,
would be reduced. The magnetic flux from pblepieces (b') and (b°) produced by the field winding
would thus be increased. This would tend to produce sparking, owing to the increase in the magnetic flux threading the short-circuited coils which
are undergoing commutation; but by means of the
invention the increase in the magnetic flux threading
the short-circuited coils is compensated for by a

J

c

;

components which go to produce such currents
that is, by varying the ampere-turns on the fieldpoles or varying the number of turns of the armature winding which are short-circuited by the
brushes in proportion to the changes caused by
the unequal distribution of the armature reaction.
The preferred method of doing this is to vary the
span of each brush to increase or diminish the number of turns of the armature winding short-circuited
thereby in inverse ratio to the change in magnetic

—

flux threading the short-circuited
coils
the
as
brushes of one circuit or the other are shifted.
Fig. I is a diagram illustrating a multipolar generator with two pairs of brushes, each pair supplying an individual circuit, the machine being constructed so that the span of each of the four
brushes will be varied when either pair of brushes
is shifted independently of the other pair to compensate for change of load on the corresponding
circuit.
Fig. 2 is a view in elevation of such a

generator.

The armature
the

influence

of

(a)

the

is

arranged to rotate within

field

magnet

(b),

which

is

provided with four poles (b') (b°) (b') (b'). Two
pairs of brushes which are provided for taking the
current from the armature, are carried by the indeThe
pendently movable rocker-arms
(c')
(c").
rocker-arm (c'), which carries the pair of brushes
(de), is arranged to be swung about its axis by the
regulating device (R') to shift the position of the
as. the load on the circuit (i), supplied from
the brushes, is varied, the regulating device (R')

brushes

being mechanically connected with the rocker-arm
by the link (f). Similarly, the rocker-arm
(c')
(c') is connected by a link (?) with the regulating
device (R°), whereby the other pair of brushes
(g) (h), supplying the other circuit (2), is shifted
in accordance with the change of load on the latter
Each brush consists of a stationary memcircuit.
ber fixed upon an arm of the rocker and a movable
member carried by a lever (k), pivoted so that
the movable member of the brush may be moved
closer to or farther from the stationary member
thereof by rocking the lever (k) about its pivot,
whereby the span of the brush may be adjusted to
increase or decrease the number of turns of the
armature winding short-circuited thereby.
The movable arms (k') (k') of each rocker are
connected, through cara-and-lever mechanism, with
the relatively stationary member of the other rocker
in such a way that when either rocker is moved'
independent of the other, the span of all four brushes
(c) (d) (e) Cf) will be automatically changed, the
mechanism being such that if either the two
brushes (c) and (e) or the two brushes (d) and

FIG.

2.

REGULATION
.M
L.l l-ri iJCUIT GENERATORS.
ELEVATION OF GENERATOR.
>

'i-

i

decrease in the span of the brushes. As the brushes
(c) and (e) are moved toward one another the
cam-and-lever mechanism automatically brings the
movable member of each of the brushes closer to
the fixed member thereof, so that the number of
commutator segments spanned by each brush that
is,
the portion of the armature winding short-circuited by the brush is reduced.
Similarly, whenever brushes (c) and (e) or (d) and (f) are moved
away from one another the consequent increase in
the armature reaction between such brushes is compensated for by an increase in the span of each
brush.

—

—

Large Contracts for Hudson River
Power.
The Albany Electric Illuminating Company and
the United Traction Company of Albany, N. Y., are
said to have entered into contracts with the Hudson
River Water Power Company for all the power that
the latter company is capable of generating in its
several plants on the upper Hudson River, except
that power heretofore sold to the General Electric
Company for transmission to Schenectady, which
latter amount does not exceed 10,000 horsepower
daily.
This is claimed to be one of the biggest deals
involving a purchase of electrical power ever consummated, and means that the Albany and Troy
companies will be able in the near future to furnish
a large amount of additional power to local manufacturers.
The Hudson River Water Power Company has under construction and in use several dams
along the upper Hudson, the largest being at Spier
Falls.

Its

daily

output will be 60,000 horsepower.

Its capital was recently increased $3,000,000, making
the total $5,000,000.
It is backed by Boston and
Glens Fall capital.
The contract was negotiated

on behalf of the local electrical companies by Anthony
N. Brady, and on behalf of the power company by
Eugene L. Ashley of Glens Falls, its president.

a

.

WESTERN ELECTRICIAN

WESTERN ELECTRICIAN
EVERY SATURDAY.

any

than

striking

direc-

all

advance,

technical

CHICAGO.
1746.

Eastern Office, 193 Times Building,

New

to be modified,

York.

COBilESPONBENCE

relating to electricity or any of its
practical applications is cordially invited. and the co-operation
all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome: and communications, views, news itvms. local newspaper clippings, or
anv Infonnation likely to interest electricians, will be thankfully received and cheerfully acknowledged.

of

ADVERTISING.—

TUE Western Klectrician— the only
general electrical paper published in the West— thoroughly
covers a territory txchisirely iftt own. This is a claim which
CAN BE MADE BT No OTHER ELECTRICAL .TOfRNAL IN THE
Electrical merchants and manufacturers
United States.
desiring ireslern trade will appreciate the fneql-aled value
of this journal as an advertising medium in its special field.
Advertising rales are moderate, and will be furnished on
application.
All checks, drafts and other remittances should i>e made payable to 'he order of the publishers,
the Electrician Publishing Company, and addressed to the
offices of publication. Suite oiu. Marquette liiiilding. (204
Dearborn Street). Chicago, Illinois, r. S. A.

REMITTANCES.—

The American Electrochemical

the examination of the theory of

In pure science

proceeded with undiminished energy

has

electrons

and has been, perhaps, the most interesting feature

work of

of the

much

the

In applied

phj^sicists.

science

has been accomplished of electrical interest,

particularly

electrochemistry and the study

in
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lamp, the Bremer arc lamp, the

gas-vapor lamp and others.
the year has been one of

osmium lamp,

the

In space telegraphy, too,

marked development, while
most momentous an-

electric-railway design the

in

nouncement has been that the single-phase motor

The steam

about to be used for driving cars.

coming

bine appears to be

mover
gas

is

tur-

prime

to the front as the

for alternating-current generators, while the

engine

has

made

also

progress,

although

less

Power transmission shows

the public eye.

increasing
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and lengths of trans-

voltages
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man

last

year

of interna-

Howe

Engineers, the

Society and the Inter-

Telephone

and the American

Association

Institute

of

were

Electrical

National Electric Light Association

and others displayed renewed vigor in
increasing
membership and in doing useful w^ork.

The year 1902 has been a very successful
one to
the electrical men of the United
States.
Mav 1903
equal or surpass

it

I

madequately represents, by his admirable
and exreport on the engineering and operating
features of the Chicago transportation
problem. Mr.
Arnold was retained for this service,
through the
local transportation committee
of the City Council,
of which Alderman Frank I. Bennett
is chairman!
on July 19th last, and his letter of transmittal,
with
the report, is dated November
19th.
After that
the printing and map-engraving
consumed the time
haustive

until

December

As

shown by

is

United
a

of the

States

in

succession

of

the carefully prepared

estimates on the opposite page, the volume of

manu-

factures in the United States directly dependent upon

increased nearly 15 per cent., comparing

electricity

and

the totals of 1901

The

1902.

The

reached over $220,000,000.

year

total for the

figures given for the

various branches of the industry are especially valuable,

because they are approximations of the value

of the actual output, not a mere summation of the
of

They

panies.

These
trician
effort

manufacturing or operating com-

represent things done in the electrical

during the year, not the amount of stocks

and bonds issued

New

in the

name of

electrical companies.

Years estimates of the Western Elec-

have steadily increased

was made

in value since the first

and may be ac-

that direction

in

to

that day the

that

date, however, on Christmas Day,
to be
Mr. Arnold, with the sanction of the committee, gave out copies of the letter
of transmittal
and the summary of his conclusions, as a misleading

forecast of the report had appeared in
one of the
Chicago daily papers. This letter and summary
are
published in this issue of the Western
Electrician.
They give the gist of Mr. Arnold's findings,
but

one must inspect the whole document, with
the ac-

companying maps and

plates, to realize the magnitude of the work. In a future number
we hope
to give a further insight into Mr.
Arnold's recommendations, as expressed in the report.
In commenting on this strong report
one
is
tempted to employ terms of extravagant
praise.

The author seems

to have studied and discussed
every possible aspect of the street-railway
situation

Chicago— and all in a space of four months. For
instance, he has, in his consideration of
future population, evolved "the law of decreasing
rate of annual increase" by which

in

the

electrical

exports

of the United States, the total representing an

in-

On

an-

crease of nine per cent, over that of 1901.

other page
electrical

months,

is

given a table showing the exports of

machinery
with

and

December

showing of the year

is

electrical

estimated.

the

appliances

The

more gratifying

of the slight falling off last spring.

by

excellent
in

view

But the increase

growth

estimate future population with care and intelligence; but the thorough manner in which Mr. Arnold has worked out his law and applied it
to
street-railway

earnings, with graphical methods of
demonstration, evokes the warmest admiration. In
like manner every phase of the subject
is critically

examined and discussed, with a summary for the
busy man of affairs, and exhaustive information, including maps, plates, diagrams, illustrations .and
a
copious index, for the student. Mr. Arnold has
surface and

shown

future growth will be af-

probability. Thus, if the

13,250,000, which is improbable.
Assuming the average rate of growth of European cities,
the figure
would be 5,250,000 in the year given. But, applying
the law of decreasing rate, the population
of Chicago in 1952 may be expected to be 7,750,000. This'
is a simple statement, and,
of course, every engineer in planning for future municipal service,
must

planned

also

human

of Chicago were to average in the future
exactly
as in the past, the population in
1952 w^ould be

apparatus put out during the year.
is

the

report

exact,

cepted as a true indication of the value of electrical

Advance

when

30th,

report was made
was given out by
the committee, which also complimented
Mr. Arnold
on his work by a unanimous vote of thanks.
Prior

On

in

the

in

-A'Ie. Bion
J. Abnold has enhanced his already fine
reputation as an engineer, and has rendered
a service
to the city of Chicago
which his fee of $10,000

fected, in all

industrj24, 25,
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prominence among electricians— Sidney

of electrical problems has been extraordinarily act-

Page.
Illustrated

of only one

activity of the technical

in

CONTENTS OF THIS NUMBER.

always too long, but

name

electricity stands to the credit of the year, the study

and

was enough

Mention should be made, perhaps of the
great
and semi-technical societies.

or art of

in the science

is

list

contained the

Short.

1903

3.

and more.

this

The death
it

tional

ive

each number of the Western Electrician are copyrighted.
This paper is entered at the Chicago posloffice as mail matter
of the second class.
SXTBSCRIPTION, in advance, postage prepaid. $3.00 for a
full year of 5-2 numbers; in clubs of four or more. JiJ.oO. with free
extra copv for eight subscriptions; forei'-^n countries. -$5.00
year: single copie-;. 10 cents. \Vhen change of address is requested, the old address as well as the new should be given.

however, to the

not embrace the continent of Europe, and that, while

no great point of departure

Trade Supplied by Western News.Co.

Drake
Electric Heat

up for

extent of noting that the prosperity referred to did

COPYRIGHT.— Not only the title but Xhetntirtcoittents of

Electrical Machinery in JoHet Steel Works.

of the latter half of the year

characterized the electrical history of the year 1902.

=

TELEPHONE MAIN

rather

tions,

This statement needs

PUBLICATION offices:
510 Marquette Building,

Materl-sl prosperity and extension in

January

a

new, reorganized and unified combined

subway street-railway system,

as

shown

by the summary published this week, and has gone
so thoroughly into details that the essential engineering for such a system may be considered as
already accomplished,

if

the city authorities, in their
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STATISTICS OF ELECTRICAL MANUFACTURES.
The

estimates of the value

\\'estern Electrician's

of electrical and auxiliary manufactures in the United
States in the year 1902,

more accurate and complete

than those in any former

table,

it

believed, are

is

presented herewith, the figures of former years be-

The

ing given for comparison.

total estimate, $221,-

shows an increase of almost 15 per cent, over
the $192,470,000 of 1901. These estimates are prepared with much care and effort, with the assistance
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formidable
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half of 1900, of course, but,

first

was pointed out in an editorial in the Western
Electrician of September 6th, the striking agreements between the timely estimates and the carefully
collected census returns show that the former were

approximations of the value of the output under the
various

pe-

were only

sets of figures
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165,000,

of a large number of the leading authorities in the
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1901) and the government's report.

riods covered by the
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"dynamos and motors," $48,000,000, but if all classes
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The
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The

greatest activity at the present time in the

electrical

business

shown

is

in

the electric-railway

and telephone fields. Regarding the former a collaborator makes the interesting statement that a low
estimate of the value of motor equipments sold in
igo2 would be $10,000,000.

WESTERN ELECTRICIAN'S ESTIMATES OF THE VALUE OF ELECTRICAL AND AUXILIARY HANUFACTURES

IN

THE UNITED STATES.

Foe the TeabArticles.
1899.
A'rc lamps, enclosed

:^..

I"

',

.

,;..

1900.

1901.

1.50.000

1,200,000
125,000

1,600.000
125,000

1.230,000
500,000
550,000
3,000,000
700.000
12,500,000
1,350,000
2,000,000

1,500,000
600,000
550,000
4,000,000
1.100.000
15.000,000
1.625.000
3,000,000

1.850.000
720.000

1,200.000
200.000
1,600,000

1.600,000
350,000
2.400.000

28,000,000
250,000
150,000
2,000,000
700,000
16,000,000
900.000
550,000
3,500,000

36.000,000
250,000
150,000
2,500,000
900,000
15,000,000
1.100.000
700.000

200,000
2,700,000

225,000
3,400,000

285,000
4,150,000

1,500,000
1,100,000
1,100,000

2,500,000
1,200,000
1,325,000

3.250,000
1,135,000
1,600,000

3,750,000
1.250.000

500,000
225,000

850.000
310,000

1.050.000
390.000

800.000
376,000

2,900.000
450,000

3,875,000
550,000

1.000,000
425,000
350,000
4,350.000
685,000

600,000
525,000
550,000
1,200,000

950,000
775,000
500,000
1.500,000

1.575,000
1,050,000
475.000
1,850,000

2.700,000
125,000
15,000,000

3.500.000
115.000
17,500,000

1,850,000
700,000
0.500.000
2.200,000

800,000

Arc lamps, open
^
Auxiliary steam plant for electrical installation?, such as pumps, condensers, separators, feed
water heaters, injectors, piping, etc
push-buttons, call-boxes, annunciators
Belting used in e'ectrical plants
Boilers for electrical plants (water-tube)
Boilers for electrical plants {other than water-tube)

Bells, buzzers,

Cables, underground, aerial and submarine
Carbons for lamps, batteries, brushes or other electrical purposes
Cars and trucks for electric railways
,

Elevators, electric (mechanism only)
Engines, gas, gasoline or oil, used to drive electrical machinery.
Engines, steam, used to drive electrical machinery

.

1.35,000

all

.

Fans, electrically operated and direct-connected
Fire-alarm apparatus, also burglar alarms, crossing indicators, etc
Fixtures for electric lighting
Fuses
Glassware, electrical
Heatinff and ccoking apparatus, electrical
Incandescent lamps
Instruments for measurement and meters of all kinds; also ground detectors, scientific and
laboratory apparatus, photometers. Leyden iars. X-ray outfits, etc
Insulating material, fiber, tape, etc
Insulators (glass and porcelain)
Interior wiring supplies, as tubing, interior conduit, molding, junction boxes, rosettes, outlet
boxes, etc
Lightning arresters

41,500.000
325,000
250,000
1,800.000
950.000
16,425,000
1,350.000
800,000
4.200,000
175,000

3,8.50,000

48,000,000
275,000
325,000
2,000,000
1.300,000
17,000,000
1.500,000
950.000
4.100,000
185.000
500.000
330,000
5,000,000

1,7.50,000

Nernst lamps
Poles, cross-arms, brackets and pins
Primary batteries
Railway supplies, electric, such as trolleys and other contact devices, strain
cross-overs, rail-bonds, etc
Rheostats, oar controllers, motor starters, etc
Shafting, pulleys, clutches, etc., used in electrical generating plants
Sockets, switches, cut-outs

insulators,

Space-telegraph apparatus
Steam turbines used to drive electrical machinery
Storage batteries, including those used on automobiles
Telegraph instruments and apparatus
*Telephones and telephone supplies, including telephone switchboards
Third rail for electric railways
Transformers, stationary
Waterwheels, used to drive electrical machinery
"Wire, bare
"Wire, rubber covered
Wire, weatherproof
Wire, all other electrical
Miscellaneous, including switchboard panels, sign flashers, automatic stokers for electrical
plants, wire guards, electrical tools and toys, projectors, solenoids, etc

5.,500.000

.

$

Total

Telephone estimates

are divided as follo.vs:

1900— BeU,

$13,500,000;

Independent.

$4,000,000,

1.800,000

2,000,000
815,000
615.000
5,100.000
2.400,000
18,650,000
2,300.000
7,500.000
300,000
1,925.000
750.000
3,500,000

600.000
6,000,000
1,850,000
18.000.000
1,985,000
3,700,000
230,000
1.700,000
650,000
2.730.000

Circuit breakers

Conduits (underground) and similar material
Conveyors, coal and asb, used in electrical plants
Cranes and hoists, electrically operated
Dynamos and motors, including parts of machines, boosters, rotary converters, etc., and
motor applications, such as automobiles, not specifically enumerated in this list
Electroplating and other electrolytic apparatus not elsewhere specified
Electrostatic machines, induction coils, medical sets, etc

1902.
i

1901— BeU,

$13,000,000;

123,800,000

Independent.

|«

Jo.ToO.OOO,

2.1.50.000

2,600,000
850,000
7.250,000
3,100,000
6.250,000
1,250,000

120.000
18,750.000
300,000
3.250.000
1.125,000
16.200.000
5,750,000
8,500.000
1,725,000

3,200,000
425,000
3,500,000
200,000
500,000
4.500.000
200,000
21.000.000
500.000
4,200,000
1.300,000
17.500.000
6,425.000
8,750,000
2,000.000

200,000

1,500,000

2.000,000

153,000,000
1902— Bell.

4..500.000

\t

.192,470,000

?14.500,000;

Independent,

$

221,165,000

36,500,000.

•
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The Year's
For the
abled to

Death List

Electrical Exports.

Western Electrician is enpresent a detailed monthly report of the
6rst time, the

United States for the expiring year in a New Year's number. The government's fiscal year closes on June 30th, and, as reported in the Western Electrician of August gth
last, the total electrical exports of the United States
for the year ended June 30, 1902, amounted to
electrical exports of the

$9,011,505,

$5,379,746;

divided as follows: Electrical machinery,
electrical appliances, including telegraph

and telephone instruments, $3,631,759.
What is wanted just now, however, is a statement of the electrical exports of the country for the
calendar year just ended. This is given in the following table, the figures being official in the case of
everj' month except December, where they are estimated
Monthly Statement of Electrical Exports in
:

1902.

Machinery.
$ 409,4/6
.591,078
440,031
538,118
443,345
402,182
512,195
558,826
502,604
677,191
431,338
450,000

Januao'
February

March
-A-pril

May
June
July
.Xugust

September
October

November
*December

ToiaL

Appiianced.

$

828,574
846,241
675,717
835,066
907,727
712,723
835,665
821,057

$

419,098
255.163
235,686
296,948
464,382
310,541
323,470
262,231
685,987
372,860
280,822
300,000

1,188,591
1,050,051

712,160
750,000

$5,956,384

$10,163,572

$4,207,188

•Estimated.

Thus, with a low estimate for December, the total
valuation of exports of electrical machinery and
apparatus from the United States in the year 1902
This is considerably in excess of
is
$10,163,572.
the amount for the fiscal year ended June 30th, owing to the heavy exporting business of the late summer and early fall. It is seen that this year (with
reports lacking for December) September
official
and October were the best months for the electrical
exporter and November and June the poorest.
In the calendar year 1901 the electrical exports

amounted

Western
page 96), showing

in value to about $9,300,000 .(see

Electrician of February

8,

1902,

exceeded that
1901 by the comfortable margin of over nine per

that the electrical export trade of 1902
<if

The

present classification of electrical aphas obtained in the Treasury Department
only since July i. 1901, so that exact comparisons
between 1902 and former years are impossible. It
is probable, however, that, with the possible exception of the year 1900, the year 1902 has witnessed
the largest volume of electrical exports in the history of the United States. The following figures
for electrical machinery only afford some basis of
cent.

pliances

comparison

:

1900, $5,286,224

;

1901, $5,623,442

;

1902,

$5,956,384-

November.

Electrical exports from the United States for the
month of November, 1902, sum up in value to $712,160, as compared with $552,670 for the corresponding month last year (1901). October of this year

reached a valuation of $1,050,051, however. It is
seen that the electrical exports for the month of
November show an increase over those of the same
month last year amounting to $159,490. On the
other hand, November did not equal the total of the
preceding month by $337,890.
"Electrical
appliances, including
telegraph and
telephone instruments," show the following figures

November, 1901, $204,1902, $280,822
increase for the present year of $76,458.
"Electrical machinery" gives these figures
November, 1902, $431,338; November, 1901, $348,306.
Here
an increase is seen of $83,032.
Classified according to destination, the exports of
electrical machinery in November,
1902, to some
of the heaviest buyers, were as follows
United
Kingdom, $168,349 British North America, $77,921
Mexico, $45,386; Africa, $40,106; British Australasia,
$30,701; Brazil, $20,ii8; Japan, $14,592; Philippine
Islands, $7,125; Cuba, $5,049.
November,

;

—an

364

:

:

A

outward-flow type. The mechanism comprises a
frame or case and a wheel journaled therein and
provided with a series of blades, a valve ring, a
nozzle therein comprising substantially
an arcshaped recess in the ring, one side of which terminates in a substantially straight line, a port connecting therewith and
an arc-shaped valve-slide
within the recess having a straight face opposed to
the straight face of the recess and movable circumferentially in the recess to vary the angular
relation of the straight faces.

in

of

of but

the

—

—

been indelibly recorded in the electrical annals of
both America and Europe. A man of different
classification, but yet a power among electrical business men, was John W. Mackay, who founded a
great land-telegraph system and caused two oceans
to be spanned by telegraphic cables.
Other wellknown decedents were David R. Walker, Henry
Morton, Frank R. Colvin, Charles T. Child, John
Van Home and John J. Dickey.
A list of men identified in some way with electrical
industries, either in this country or abroad, who have
died within the year follows
January Herbert D. Bennett of Columbus, Ohio,
president of
the
American District Telegraph
Company and the Illinois District Telegraph Company, aged 34 years.
February 8th. Daniel W. Baker of Newark, N. J.,
a gold and platinum refiner and smelter, aged 45

—

—

years.

railways.

—Edward R.

—

May 9th. Henry Morton of New York city, president of the Stevens Institute of Technology for 32
years and a scientist of world-wide reputation, aged
66 years.
May 9th. Frank R. Colvin of Roselle, N. J., electrical newspaper man, telephone engineer and patent

—

expert, aged 43 years.

—
—
—

May nth. Del H. Goodrich of Omaha, Neb.,
secretary of the Omaha Street Railway Company.
May nth. ^John H. Emerick of New York city,
an old-time and military telegrapher.
May 15th. Clarence E. Stump of New York city,
an electrical newspaper man. aged 45 years.
May. Col. C. C. Howell of Knoxville, Tenn.,
vice-president and general mana.srer of the Knoxville Traction Company and the Knoxville Electric

—

Power Company.

—

Charles 'Tripler Child of New York
technical editor of the Electrical Review, an
accomplished electrical engineer and journalist, aged
city,

35 years.

—Edward

H.

Jenkins

of

San

Antonio,

Texas, president of the Southwestern Gas, Electric
and Street Railway Association, the San Antonio
Gas and Electric Company and the San Antonio
Traction Company.
June 27th. Albert C. White of Providence, R. I.,
general manager of the Providence Telephone Company, aged 61 years.
July 2ist. John William Mackay of London,
England, and New York city, president and founder
of the Postal Telegraph-cable Company and president of the Commercial Cable Company and the
Commercial Pacific Cable Company, aged 70 years.
July 25th. Charles Louis Yorston of New York
city, president of the Pernaux
Electric Company,

—

—

—

aged 39 years.
September 6th. Sir Frederick Augustus Abel of
England, honorary secretary of the Imperial Institute
and one of the leading scientists of England, aged

—

75 years.

—
—

October 5th. A. M. Patitz of Milwaukee, Wis., a
mechanical and electrical engineer, aged 33 years.
October 6th. A. S. Roseberry of Cincinnati, Ohio,
chief electrical engineer of the Cincinnati Gas and
Electric

Company.

—

October 21st. Sidney Howe Short of Cleveland,
Ohio, and London, England, technical director of the
English Electric Manufacturing Company of Preston, England, and an American electrical engineer of
wide reputation, aged 45 years.
November 12th. Professor Ogden Nicholas Rood
of New York city, head of the department of physics
in Columbia University for 38 years and through his
experimental work known as the
research and
"Father of American Experimental Physics," aged

—

72 years.

November

district

—

John

superintendent

Union Telegraph Company,
J.

Dickey of Omaha, Neb.,
for

Telegraph Company and one
graph men, aged 63 years.

Bion

J.

the
of

Western Union
the

pioneer tele-

Arnold's Report on the Transin Chicago.

portation Problem

As the readers of the Western Electrician are well
aware, the city of Chicago, through the local transportation committee of the City Council, retained
Mr. Bion J. Arnold last summer to study and report
on the technical features of the problem presented
by the complicated transportation problem in this
city.
Mr. Arnold has prepared an exhaustive and
\ery valuable report, which was made public on
December 30th. Pending the publication of the full
report, which makes a volume of 310 printed pages,
with 14 maps, 15 plates and 50 figures, Mr. Arnold
gave to the press a summary of his conclusions and
recommendations, together with his letter of transmittal.
This action was taken because a garbled
forecast of the report had appeared in one of the
daily papers.
The letter of transmittal and the sum-

complete report.

aged 75 years.
May 8th.— David R. Walker of Philadelphia, chief
of the city electrical bureau of Philadelphia for 25
years, aged 70 years.

June 23d.

a

29th.

—

—

Light and

December

1903

niarj- are given herewith.
It is expected that in a
future issue the Western Electrician will be able to
lay before its readers some of the material in the

Crolius of Chicago, manager of the electrical deoartment of Siegel, Cooper
& Co., and formerly an electrical supply dealer, aged
40 years.
April 3d. George Senf of San Francisco, Cal.,
the oldest active telegrapher on the Pacific Coast,
19th.

president of the Western
aged 75 years.

3,

—

February 9th. Andrew Shillinglaw of Chicago,
formerly a prominent manufacturers' agent and supply dealer, aged 46 years.
February 21st. Captain Francis Pavy of London,
England, representative of the Westinghouse company in England and identified with English electric

;

patent for a steam turbine has been granted to
Charles E. Sargent, a mechanical engineer of Chicago, who assigns one-half of the grant to W. L.
.\bbott of the Chicago Edison Company. The turbine, as described in the patent claims, is of the

roll

few men who have
advancement of electrical
science.
The most conspicuous from an electrical
point of view of those who have passed away during the year is Sidney H. Short, whose name has

names

1902 contains the

been prominent

June.

Electrical Exports for

1902.

Unlike previous years, happily, the death

March

Total

of

January

—

22d.
Sir William C. Roberts-Austen of
England, honorary general secretary of the
British Association for the Advancement of Science,
aged 59 years.
November 25th. Thomas Orton of Chicago, an old
employe of the Western Union Telegraph Company,
aged 46 years.
December 13th. John Van Home of Pewee Valley, Ky., a pioneer telegraph man and former viceI.x>ndon,

—

—

Letter of Transmittal.

To the honorable chairman and members of

the

committee on local transportation of the City
Council of the city of Chicago:
Gentlemen: I have the honor to present herewith my report on the several questions relating to
the city's local transportation situation submitted to
me by your honorable body, as set forth in the agreement between the city of Chicago and myself, bearing date of July 19, 1902.
The situation has been thoroughly canvassed. The
operating statistics of the Chicago City Railway
Company and the Chicago Union Traction Company
have been willingly submitted, and an exhaustive
study of them has been made. All facilities have
been extended to me by the officials and departmental heads of these companies, and the officials
of the several elevated-railroad companies, as well
as the several companies controlling the underground
utilities, all of whom have very kindly, and with
^considerable trouble to themselves, furnished me
with the data required in my investigation. The
officials of several railway companies operating roads
in other cities have courteously furnished me with
valuable statistics.
All recorded information contained in the several
bureaus of the city government and the personal
knowledge on all subjects pertaining to the transportation matter possessed by the several bureau
chiefs has been freely placed at my disposal, for all
of which assistance rendered and courtesies extended
I desire at this time to express my thanks and appreciation.
I have not

assumed it my place to take sides in
report one way or the other on questions of
municipal policy concerning which there may be
differences of opinion, except where the questions
are in their nature clearly engineering or transportation questions.
The franchise policy of the city with
reference to these matters I have conceived to be
outside of my province. The plans for a comprehensive system of street railways suited to the needs
of the community, as set forth in the report, would
be the same whether the system be owned and
operated by a private corporation, or owned and
operated by the city, or owned by the city and
operated by a private' corporation under lease. So
far as engineering features alone are concerned, it
is immaterial
whether the subway systems as outlined be owned by the city or by a private corpothe

ration.

In connection with my investigation of this problem, I have considered many plans, such as movable
sidewalks, elevated sidewalks, sub-sidewalk railways, and elevated structures for carrying railways,
pedestrians, and the present underground utilities,
some of which plans originated with me and some
with orders, but. after a careful study of the situation, the magnitude of the problem as evidenced by
the great number of passengers which must be taken
in and out of the business district in very short periods of time, night and morning, has forced me
to abandon some of my preconceived ideas, and It
is my opinion that a full realization on the part of
others of the exact conditions which must govern
a comprehensive solution of this problem would
show the advocates of the other plans the inadvisability of their adoption.
It is possible, however, that
some of the suggestions relating to super-surface
structures may some day prove advisable to adopt
in Chicago, but probably not until the capacities of
the systems recommended in this report, or other
similar systems have been reached.
The question of the utilization of the waterpower
of the Sanitary District Canal for generating electricity and transmitting it to Chicago for the operation of its street railways has also been considered, but inasmuch as a decision re.garding it need
not be made at present, and from the further fact

: .
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was not involved in my commisI have not submitted a discussion of it.
have endeavored to outline not only one plan

that the question
sion,
I

but several plans, some of which, if adopted, would
give to the citizens of Chicago the best surface-railway-transportation facilities capable of attainment
under the conditions. These facilities cannot be attained at once, and the transition will probably be
gradual. In order to make it possible to get immediate relief a plan of surface tracks, which could
ultimately become a part of a combined system, has
been outlined. This plan provides for ample facilities on the surface for the present needs, permits of
through traffic between all divisions with the joint
use of tracks, and makes it possible immediately to
abandon the river tunnels for street-car purposes,
thereby permitting tlie river channel to be immediately deepened for the accommodation of lake traffic,
and portions of the tunnels to be still retained for
future subway uses.
In closing, I desire to acknowledge the valuable
assistance rendered me by Messrs. Charles V. Weston, C. E., Augustine W. Wright, C. E., Oren Root,
Jr., and George C. Sikes, in the preparation of this
report, and to thank the respective office forces of
Mr. Weston and myself for faithful and efficient
services rendered.
I also wish to acknowledge the consideration
shown me by the chairman and each member of
your honorable committee for allowing me to perform my duty unhindered by suggestions, and I
trust that the information contained in the report will
be found sufficiently exhaustive and of sufficient
merit to enable vour committee to formulate a line
of action which will lead to practical results.
Respectfully submitted,

BlON

J.

AenolDj

Consulting Electrical Engineer.
Chicago,
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The One-city-one-fare
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and Recommendations.

—

Idea.
Chicago, with respect to transportation, as well as other things,
should be regarded as one city, not three. Divisional
lines ought to be obliterated, as far as possible.
street-car passenger should be carried over the most
direct route between any two points within the city
Complete unification of
limits for a single fare.
ownership and management is the best plan for
The same end
realizing the one- city-one- fa re idea.
/.

A

can be accomplished, however, but in a less satisfactory manner, under divisional ownership, by a
plan of through routing of cars, joint use of tracks
and interchangeable transfers. To a still less satisfactory degree the same end can be accomplished
bj^ the interchange of transfers between companies
without joint use of tracks.

The Through-route

—

Principle. Routes through
ought to be substituted for
downto\vn terminals, wherever possible. Outside
the business district, too, the best results would
follow from connecting together the detached lines
now found on several streets, and operating cars
over such lines from end to end on the throughII.

the

business

district

route principle.

—

A system of subways should be,
///. Subways.
and eventually must be, built to accommodate the
street-car traffic of Chicago and relieve the streetsurface congestion in the business district.

Galleries

should be provided in connection with such subways
for the accommodation of present and future underground utilities. Two subway plans are outlined
One plan, referred to as Subway Plan
in the report.
No. I. -calls for three north and south subways,
from Fourteenth Street on the south to Indiana
Street on the north, and two subways entering the
business district from the West Side, utilizing the
present Van Buren and Washington Street tunnels
and looping back at Clark Street. This is a system
of high-level subways throughout, with no dips. Its
estimated cost is $16,000,000. The other subway
plan, known as Plan No. 2. calls for practically
the same north and south high-level subways in
combination with three or more low-level subways
from the West Side, passing under the north and
south subways, and reaching Michigan Avenue, and.
should future developments warrant, under Lake
Front Park, as far as It may be extended. The
low-level subways would require the use of elevators.
The estimated cost of subways built according to this plan is $20,000,000. Plan No. 2 is
recommended as best for the city, from an engineering and transportation point of view, but in case
this plan is deemed inadvisable for business or other
reasons, a system of single-decked high-level subways, as outlined in Plan No. i, can be constructed,
which will, to a large extent, accomplish the results.
No subways should be built in such a manner as to
preclude the operation of cars through them on the
through-route principle. Under either of the plans
as outlined, the whole system of subways need not
necessarily be constructed at once. One or more
of the subways could be built at a time, and utilized
separately, but with a view to their ultimately forming a part of a comprehensive S3,^stem. The subway
plans as submitted do not necessarily call for the
removal of all tracks from the street surface in the
business district, and Subway Plan No. I necessitates
some surface loops. Under either plan there could
be a street-surface system connecting the depots and
desiened to accommodate short-haul traffic in the
business district. Under Plan No. 2 there could also
be a low-level subway system for connecting all
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and by using it in connection with this suball tracks could be kept off from the surface
of the streets in the business district for some years
to come.
IV. The Present River Tunnels. It is inadvisable
to attempt to lower the present river tunnels and
at the same time retain them for surface-railway
use, for the reason that lowering the tunnels to a
sufficient depth to accommodate future river traffic
would involve extending the tunnel aporoaches at
least a block further into the business district.
In
the interest of navigation, therefore, the tops of the
tunnels ought to be promptly removed, leaving the
lower parts of one or perhaps two of the tunnels
for utilization later as parts of a future subway
system.
V. Plan for a United Combined Surface and Subzcay Street-raihuay System.
plan is presented
for
a
new, reorganized and unified combined
surface and
subway street-railway system, comprising the lines of the City Railway Company,
the Union Traction Company, the Chicago General
depots,

the

way

number of revenue passengers

—

—A

Railway Company and the

Chicago Consolidated
within the city limits, and new
lires necessarj' to connect properly the now disconnected parts of the system. The total single-track
mileage of this system, as outlined, would be about
745 miles, and its estimated cost, if constructed new,
with everything first-class throughout, but exclusive
of subways, would be $70,000,000. Adding $20,000,000, the cost of the subways constructed according
to Plan No. 2, would make the total cost of the
new system complete $90,000,000. With Subway
Plan No. I instead of Subway Plan No. 2, the total
cost of the new unified system would be $85,800,000.
VL Plans for Immediate Improvement of Terminals and Service. Plans are presented for the rerouting of surface terminals in the business district
(i), under the present divisional ownership and operation, C2) under the joint use of tracks in the
business district under divisional ownership, and (3)
Traction

Company

—

under unified ownership and management. Immeimprovement of Chicago's local transportation
facilities may be effected by substituting electric
for cable power and routing cars according to any
of the plans outlined, all cars from the West and
North Sides to enter the business district over
bridges until such time as subways shall be condiate

structed.

—

VII.
Electric
Underground-conduit
System.
operation of cars in Chicago by the electric
underground-conduit system is practicable and feasible.
Overhead-trolley construction should be prohibited within the area bounded by Twelfth Street
on the south and the river on the north and west.
Outside of the district named the objections to the
overhead trolley are esthetic in nature, and it is for
the city authorities to say after a balancing of financial against esthetic consideration
how much, if any,
underground-conduit construction should be required. The cost per mile of single track (track
alone, including feeders) of electric-conduit road
construction would average $81,300 for a system
covering the entire city, including feeder wire, but
exclusive of the cost of power, rolling stock and
paving of right-of-way. All conduit construction,
however, within the business district would cost
about $100,000 per mile, due to the numerous cun'es,
large amount of special work required, and the extra
cost of labor, due to the congestion within the disTo
trict in which the work must be prosecuted.
either of the above figures should be added the cost
Brick, $12,650; asphalt, $12.of paving, as follows:
S80; dressed granite, $18,400. Overhead-trolley road
construction would cost $20,836 per mile of single
It would cost
track, using the same weight of rail.
nearly as much to convert the Chicago cable roads
into electric-conduit roads as to build new electricconduit roads.
grooved girder type of
VIII. Grooved Rails.
recommended for wellis
rail, of special design,
paved streets upon which cars operate often enough
On
to clear properly the groove of dirt and tee.
outlying streets and on poorly paved and poorly
maintained streets the girder t^'pe of rail should be
maintained as best for team traffic and the railway

The

—

—

—A

companies.
IX. Electrolysis.

—The

destruction of underground
is now well in hand by
if the present ordinance governing the
the city,
difficulties may be
no
serious
is
enforced,
subiect
anticipated from this source, and when the underground-conduit svstem is adopted, there should be
no further injury from electrolysis in the area sen'ed
by the conduit system, because this system uses a
comnlete metallic circuit.
X. The Financial Aspect of the One-city-one-fare
unified company could afford to conduct
Plan.
the transportation business of Chicago on the basis
of a single fare for a continuous ride anvwhere
within the city limits. The present divisional companies, by the interchange of transfers, could afford
to do the same thing, orovided they were properly
orotected against the fraudulent use of transfers,
but it would be at a somewhat greater cost to themselves, and with greater inconvenience to passengers,
than would be the case under unified management.
XI. Grozvth of Population and Traific in the Past
and Esfijnates as to the Future Increase of Streetcar Traffic. The pooulation nf Chicago has increased
since its incorporation in 1837 to TO02 at the rate
of 8.6 ner cent, per year compounded, and is now
increasing at the rate of 7-7 per cent, per year. For
utilities

from
and

—A

—

electrolysis

nine

years

from

1892

to

1901, inclusive, the
carried by the Chi-

cago surface and elevated

lines combined, has increased at the rate of five per cent, per annum comThe increase for the surface lines during
the same period has been at the rate of 1.5 per
.cent, per year compounded.
The increase for the
combined surface and elevated lines from 1894 to
1901, inclusive, a period of seven years, has been
at the rate of 6.3 per cent, per year compounded.
The increase for the surface lines alone during the
same period has been at the rate of 3.9 per cent, per
year compounded, and the increase for the elevated
lines alone has been for the same oeriod at the rate
of 2.6 per cent, per year compounded. The population of Chicago has increased more rapidly than
that of any other city in the world, but it is improbable that this rate of increase should continue indefinitely.
Figures and curves are presented showing the past growth of Chicago as compared with
other cities: also the future results if present rates
of increase should be maintained, but as this is improbable, curves are shown representing the increase
in population and gross receipts that may reasonably
be expected for the combined surface and elevated
railways during the next 50 years.
XII. Estimated Cost of Reproduction and Present
Value of Existing Plants. The cost to reproduce the
following properties complete with new construction and equipment throughout would be:
Chicago
City Railway Company, about $17,200,000; Chicago
Union Traction Company (not including the Consolidated
Traction
Company), about $22,200,000.
The actual present value of the physical properties
for^ railway purposes of the following companies,
taking into consideration the obsolete equipment and
construction, which must be discarded, but not taking into account any franchise rights or earning capacity of the properties, is estimated as follows
Chicago City Railway Company, about $12,000,000;
Chicago Union Traction Company (not including
Consolidated Traction Company), about $15,000,000.
XIII. Need for Regulation of Team Traffic. At
the present time team traffic interferes with street
cars to an unwarrantable extent.
reasonable regulation of team traffic is essential to the improvement of street-car service.
XIV. The Union Elevated-loop Problem-.—Tht
junction points are the ultimate limiting factor of
the capacity of the Union Elevated Loop. At the
present time, however, the platform stations are the
limiting factor. The first and simplest way to increase the capacity of th& loop is to lengthen the
station platforms, so that two trains can load and
unload at a station at the same time. When the
capacity of the junction points is reached, added
facilities can be provided by building stub-end terminals iust outside the loop. The terminal capacity
of the loon could be increased by dividing the present loop into four smaller loops, but, presumably,
there would be public objection to such a plan, because it would involve encumbering more downtown streets with elevated structures, and it is, therefore, not recommended.
The ideal solution of the
elevated-loop problem would be to utilize the loop
structure as sections of through routes between the
different sections of the citv.

pounded.

—

—

A

Chicago

Institute Meeting.

A

meeting of the western members of the American Institute of Electrical Engineers was held in
the rooms of the Western Society of Engineers in
Chicago on December 30th. The meeting was presided over by R. H. Pierce, local honorarv' secretary,
and there w-as a fair attendance. The papers on the
general subject of "Braking and Traction "Brakes"
which were presented at the New York meeting
of the Institute on December 19th were read. B. J,
.\rnold read J. D. Keiley's paper on "Some Brake
Tests and Deductions Therefrom" and R. A. Parke's
oaper on "Railroad Braking" was read in abstract
by T. P. Gaylord. A brief discussion was participated in by B'. J. Arnold, R. H. Pierce. J. R. Cravath and E. B. Clark, the principal subject discussed being a magnetic device for increasing traction, which has been recently demonstrated in Chicago.

The next meeting of

the Institute in

New York

be on January 23d, when the subiect of
"Telephone Exchanges" will be considered, the principal paper, on "The Evolution of the Telephone
Switchboard." being presented by Thomas D. Lockwood, electrical engineer and advisory electrician
of the American Telephone and Telegraph Comwill

city

Discussion will be opened by J. J. Carty.
engineer of the New York Telephone Company, and will be continued by representative telepany.
chief

The Chicago meeting

phone men.

for the consid-

on February
committee intends to have a large
number of men who are prominent in the telephone
manufacturing and operating business present to
eration of the

3d,

and the

same subject

will be held

local

discuss the paper.

Germany
a

is reported to be planning the laying of
submarine cable from the Azores to Dutch Guiana.
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American Association for the Advancement of Science.
Washington, D. C, December 29.— Only twice before in the histoo' of the American Association for
the Advancement of Science have its meetings been
held in Washington, and it is expected that the present meeting the fiftj'-second will be one of the
largest and most important in the history of the
The plan, as laid down, is that a genassociation.
eral meeting will be held each morning at 10 o'clock,

—

—

followed by meetings of all the affiliated societies
official proat places and times designated by the
gramme. The members of the council for the
of pastnumber
Washington meeting include a large
presidents, vice-presidents and members frorn the
association at large and from the affiliated societies.
The opening session was called to order to-day at

Remsen of Baltimore presiding. \^ ith
the platform were Past-presidents E. W. Mor\ B Prescott, Professor C. D. Walcolt, Dr. C. H.
keedham. Dr. W. J. McGee, N. B. \\ard, general
secretary, N. .-V. Weber. N. T. Newconib, S. Culm.
C. J.
C. C. Nitting, John J. Flather, H. S. Jacoby,
Herrick, L. O. Howard, premanent iecretarj-, MarMaccus Benjamin. local secretary, Commissioner
Farland, and others. Dr. Remsen introduced Comaddress
brief
made
a
missioner MacFarland, who
io;i5. Dr. Ira

him on

of welcome.

c
This was followed by a speech by .Assistant bec,

retary of State

Hon. David

,

.

Hill, in the course of

J.

which he brought to the attention of the assembled
delegates the fact that the government of the "United
paternalStates is of the people, that it exercises no
ism and that it is for these reasons the home of
can be.
.science as no other country of the world
Only in those countries in which scientific research
great advanceis cultivated and fostered is there any
ment made, and in proportion to its encouragement
of science, scientific research and development do
scithe nations of the world rise or fall. While
European
entific research has been carried on in
countries, it has been more for the purpose of upholding the government, while in the United States
there is no such thing as official science, but, on the

other hand, there are many scientific officials who
give to the country the best of their knowledge and
experience. One point specially alluded to was that
initiative in sciit is on account of the fact that the
ence is with the people that the government work
has become of such a scientific character. This has
led to an assemblage of 5 group of scientific experts
who
in Washington of the very highest type, men
are not held in office by any political influence, biit
authorifirst
as
over
world
the
recognized
who are
ties in the particular lines in which they are engaged. The other point emphasized was that it has
come to be an accepted fact that no one should hold
a public office unless specially equinoed for the

Charles D. Walcott was next introduced, and welcomed the visitors on behalf of the
Washington .\cademy of Science and the scientific
He said in part: "We
societies affiliated with it.
have heard it expressed that the employment of scientific men in the government service would be
detrimental to scientific research. I think this fear
A large part of the government work
is groundless.
consists in the application of the results of scientific
research for the benefit of mankind, rather than in
the development of scientific theorists
investigate merely for selfish purposes.
would not convey the idea that scientific research of the highest type is neglected in
government laboratories on the contrary-, a great
for

it

who would
*

*

*

*

I

:

expended
search by well-trained men.

amount of time

is

in

purely scientific re-

I

have found, as the

result of a decade of administration, that co-operation with universities and research organizations has
been most helpful to the work under my charge,
and men from all sections of the country declare
that great benefit has accrued to the institutions

which have co-operated with the government."
Dr. Charles W. Needham followed, and called
attention to the blessings of and necessity for coand institutions of
operation between scientists
learning, and extended a welcome to the association
on behalf of the educational institutions of Washington.

in

the Utilization

of Power.'

By John Joseph Flather.
has been stated that to the construction and
perfection of her machinery, more than to any other
cause, may be ascribed the present commercial supremacy of the United States. Be that as it may,
the economical production of her manufactures and
the convenient adaptations of time and labor-saving
devices in all the various lines of constructional
work have certainly exerted a wonderful influence
in the upbuilding of her industries.
It

Specialization in the manufacture of machine tools
and labor-saving devices has foUow'ed closely the

segregation of processes in other lines of industry,
there has been created a multitude of
special machines, each designed to perform some
single, and often very simple, operation.
Among other significant features the present tendency in the development and use of this class of
machinery is marked by the adaptation of compressed air and the application of electric power to
machine driving. In the use of compressed air, the
facility of adaptation to various requirements which
are in many cases additional to the supply of motive
power is a valuable feature peculiar to this system
and one which is susceptible of extension along

and thus

many

lines.

labor cost in most machine shops and other
is so much greater than the cost of power, that
any expedient by which "the labor cost may he appreciably reduced is justified, even though the effi-

The

works

ciency of the agent itself be low.
Engineers have recognized for some time past that
there is a very great percentage of loss due to shaft
friction, which, in railroad and other shops, where
the buildings are more or less scattered, may be as
great as 75 per cent, of the total power used. In
two cases known to the speaker these losses are
80 and 93 per cent., respectively. In the ordinary
machine shop this loss will probably average from
40 to 50 per cent.
In view of these facts, we find a general tendency
to introduce different methods by which a part of
Among these are the
this loss may be obviated.
introduction of hollow and lighter shafting; higher
roller bearings in shaft
speeds and lighter pulleys
hangers, and the total or partial elimination of the
;

shafting.

Independent motors are often employed to drive
machines, and
isolated
of shafting and
among these we find steam and gas engines, electric
motors, compressed-air and hydraulic motors, although the latter have not been used for this purpose to any great extent in this country. More recently, the electric motor has superseded the steam
engine for this work, as its economy and convenience
over the latter is now thoroughly recognized.
sections

The

work.
Professor

using

Modern Tendencies

introduction of the electric motor in machine

shops and

factories

was

at

first

looked upon with

disfavor and was opposed by many manufacturers,
but the innovation obtained a foothold, and advantages which were at first unforeseen were found to
attend its use, so that now it is being very generally
adopted for a wide variety of work. A considerable
difference of opinion exists as to whether individual
motors should be used with each machine, or whether
a number of machines should be arranged in a group
and driven from a short line shaft. There are welldefined conditions to which each system is best
adapted, but there are wide limits between which
there appears to be no general rule, and we find
both methods occupying the same field.

For isolated machines and for heavy machines
that may be in occasional use the individual motor
is particularly well adapted, as it consumes power
only when in ooeration. It is. however, necessary
that each motor thus connected shall be capable of
supplying sufficient pow-er to operate its machine
under the heaviest as well as lightest loads. Forwith electric motors, the rated capacity
is usually less than the safe maximum load, which
is determined either by the heating of the conductors tending to break down the insulation, or, by excessive sparking at the brushes.
In many cases with individual motors, owing to
wide variations in power required, the average efficiency of the motor may be very low for this reason a careful consideration of the conditions governing each case indicates that for ordinary machine
driving, especially with small machines, short lengths
of light shafting may be frequently employed to
good advantage and the various machines, arranged
By this
in groups, may be driven from one motor.
method fewer motors are required, and each may
be so proportioned to the average load that it may
run most of the time at its maximum efficiency.
When short lengths of shafting are employed, the
alignment of any section is very little affected by
local settling of beams or columns, and since a relatively small amount of power is transmitted by each
section, the shaft may be reduced in size, thus decreasing the friction loss. Moreover, with this arrangement, as also with the independent motor, the
machinery may often be placed to better advantage
in order to suit a given process of manufacture;
shafts may be placed at any angle without the usual
complicated and often unsatisfactory devices, and
tunately,

;

President Remson gave a very brief talk, in which
he called attention to the fact that this was the first
time the association had met in the winter season,
and expressed his certainty that this would be the
most successful meeting in the history of the association.

After the adjournment of this meeting a luncheon
at the Arlington Hotel, and during the
afternoon a number of addresses were made on
varying subjects.
.\mong the members of the association noted in
attendance on the opening day were C. Knislcy,
Chicago Herbert Osborn, Columbus, Ohio Ernest
George F. Stradling,
F. Nichols, Hanover, N. H.
Philadelphia Alexander Graham Bell. Washington,
D.iyD. C; Edward R. Taylor, Penn Yan, N. Y.

was served

;

;

;

;

;

Cleveland, Ohio; John J. Flather,
ton C.
Minneapolis, Minn. Henry S. Jacoby, Ithaca, N. Y.
Miller,

;

The Hartford Electric Light Company of Hartford, Conn., has had plans prepared for the erection
of a five-story building, to be used for purposes
demanded by its increasing business.

vice-presidential address delivered before SectloD D,
I.
EDgineeriDR and Mechanics, of ttie American Association for tlie
on December
Advancement of Science, at Washington, D.
Mr. P'lather is professor of mechanical engineering at
29,1002.
the University of Minnesota.
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setting-up room may be provided in any suitable
location as required, without carrying long lines of
shafting through space. This is an important consideration, for not only is the running expense reduced thereby, but the clear head-room thus obtained
free from shafting, belts, ropes, pulleys and other
transmitting devices, can be more easily utilized for
hoists and cranes, which have so largely come to
be recognized as essential to economical manufacture.

.\s far as the efficiency of transmission is concerned, it is doubtful whether in a large number of
cases motor-driving per se is any more efficient than
well-arranged engines and shafting.
.^s already pointed out, the principal thing to be
kept in mind is a desired increase in efficiency of
the shop plant in turning out product, with a reduction in the time and labor items, without especial
reference to the fuel items involved in the power
production.
One serious obstacle to the use of connected motors with machine tools is the difficulty of obtaining
speed variations, w-hich is so necessary with a large
proportion of the machines in common use. In many
of the larger sizes of metal-cutting machine tools
it is probable that marked changes will be produced
in the immediate future, and the indications are that
direct-connected motors with wide
variations
of
speed and power will be incorporated in the new

designs.

The recent improvements in the manufacture of
certain grades of tool steel have shown indisputably
that the present designs of machine tools are not
heavy to stand up to the work in order
obtain the economy of operation which results
from the use of such steels. Higher speeds, heavier
cuts and greater feeds may be obtained if the machines will stand the strain, but in most cases the
capacity of the machine is not commensurate with
the ability of the tool to remove metal.
sufficiently

to

With cutting speeds of 100 to 200 feet per minute,
is evident that the
power requirements will be
much greater than for the ordinary machines of
to-day. which have a cutting speed of from 10 to

it

30 feet per minute.

As an
new tool

what can be done with these
steels, the speaker was recently shown some
locomotive driving wheels which had been
turned up in two hours and 40 minutes, whereas the
regular time formerly required was not less than
eight hours.
In this case even better results could
have been obtained, but the belts would not carry
illustration of

steel

the load.

Here, then, we find an interesting field for the
direct-connected motor with ample power and speed
variation for any work which it may be called upon
perform.
Reference has been made to the use of compressed
air and its facility of adaptation to various requirements, but it is evident, from an inspection of some
of the devices in use, that enthusiasm for new methods rather than good judgment has controlled in
to

many

of its applications.
For some years compressed air was used only in
mines, where it produced marked economies in underground work. Later, compressed air was introduced into manufacturing lines, and to-day its use
in railroad and other machine shops, boiler shops,
foundries and bridge works is being widely extended.
In the Santa Fe railroad shops at Topeka there
are over five miles of pipe in which compressed air
is carried to the different machines and labor-saving
appliances throughout the works.
New applications of compressed air are constantly
being made, and each new use suggests another.
Tliis has a tendency to increase the number of appliances which are intended to be labor-saving devices, but in many cases the work could be done
just as well and much more cheaply by hand.
A case in point is seen in an apparatus which was
at one time in use on one of our prominent western
roads.
It was a sort of portable crane hoist, which
could be fastened to the smokestack of a locomotive,
whereby one man could lift off the steam-chest casing.
The hoisting apparatus weighed about twice
as much as the steam chest and took three men
When piece work was adopted two
to put it up.
men easily lifted off the steam chest, and this "time
labor-saving
device" was relegated to the scrap
and
heap.
The success and economy which has attended the
use of compressed air in so many lines of work has
led to its adoption in fields which are much better
covered by electrically operated machines. While
compressed air has been used under certain conditions very satisfactorily to operate pumps and engines, printing presses, individual motors forlathes.
planers, Blotters, dynamos and other work, it does
not follow that it is always an economical agent
under these various uses, or that other methods
could not be used even more satisfactorily in the
majority of cases.
It has been proposed to use individual air motors
in machine shops and do away with all line shafting,
except possibly for some of the heavier machinery.
This use of compressed air seems entirely outside
the general expethe pale of its legitimate field
rience thus far indicates that rotary motors are not
generally
are
and
not as satisfacat all economical
tory as electric motors.
While the field is to some extent limited, yet the
uses of compressed air are certainly not few, and
;

;
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lines of

work marked economy

from

results

its use.

In most cases no attempt has been made to use
great convenience and the
air efficiently
its
economy produced by its displacement of hand labor
have, until recently, been accepted as sufficient, and
greater economies have not been sought.
In the matter of compression, we still occasionally
find very inefficient pumps in use, but manufacturers generally have found that it pays to use high
The greatest loss
grade, economical compressors.
In a large number
Is that in the air motor itself.
of cases it is impracticable, or, at most, inconvenient
to employ reheaters, and we find very generally that
the air is used at normal temperature for the various purposes to which it is applied.

the

;

To

obtain the most satisfactory results, the air
must be used expansively, but usually where the
demand for power is intermittent, no attempt has
been made to reheat the air, and as a result the combined efficiency of compressor and motor is quite
low. varying in general from 20 to 50 per cent.
While low-working pressures are more efficient than
high, the use of such pressures would demand larger
and heavier motors and other apparatus, which is
undesirable.
While it may be impracticable to reheat the air
in certain cases, yet there are many situations where
a study of means to overcome the losses referred to
would result in still greater economies.
The greater adaptability of compressed air to various purposes causes its use to increase along with
that of the electric motor, for It has a different field
of usefulness, independent of power transmission; at
the same time, when the requirements are properly
obser\-ed in its production and use, its economy as
a motive power in special cases compares favorably
with other systems. W^ith a better knowledge of
the principles involved, we may expect much better
results than have yet been attained.

But compressed air nossesses so many advantages
that however inefficient it may be as a motive power
application to shop processes will be continually
extended as its usefulness becomes better known.
have already stated that compressed air, as

its

We

now used without

reheating, is not at all efficient
source of motive power, since the ^combined
compressor and motor, even un'der favorable conditions, is not more than 50 per cent, of
the available energy put into the compressor. In
other cases the efficiency is as low as 20 per cent.
In the transmission of air, within reasonable limits,
the loss in transmission, if the pipes be tight, need
not be considered, for although there is a slight loss
in pressure due to the frictional resistance of the
pipes, yet there is a corresponding increase in volume due to drop in pressure, so that the loss is

a

as

efficiency of

practically inappreciable.

of

There should be no comparison between the cost
power by compressed air and its brilliant rival,

electricity, since

each has

its

own

field of usefulness,

it may be interesting to note for our present purthe efficiency of electric power. A modern
shop generator, belted from an engine, will have an
efficiencj' of about 90 per cent, when working under
favorable conditions, but as the average load is ordinarily not more than two-thirds full load, and often
much less, the efficiency will not usually be more
than 83 per cent. Since the engine friction was
added to the losses in compression, so also it should
be considered here, in which case the efficiency of
generation will lie betwen 75 and 80 per cent. With
a three-wire, 220-volt system, which is very suitable
for ordinary shop transmission, when both light and
power are to be taken off the same dynamo, the
loss in transmission need not be more than five

yet

poses

per cent., so that the efficiency at the motor terminals will not be far from 75 per cent. With motors
running under a nearly constant full load, the efficiency' of motor ma}'" be 90 per cent.; but with fluctuating loads this may fall to 60 per cent, at quarter
load.

that

fuel

electric

is

available,

it

is

found

power can be generated

works more cheaply than

it

in

most

at

the

can be purchased from

especially is this the case if the
for heating purposes. In
isolated plants the cost of transmission is very small
generation;
as compared with the total cost of
whereas in the average central station the cost of
transmission, which includes interest and depreciation on pole line, usually constitutes a large per-

a

station

central

exhaust

;

steam be used

centage of the operating cost.
In those localities where the cost of fuel is high
electric power can often be purchased more cheaply
from a central station which obtains its power many
miles distant and transmits it electrically to a convenient distriDuting center where it is used for power

and

coal or long-distance transmission is not encouraging; while the development of the Texas and Southern California oil fields has increased the visible
supply and brought about increased activity in the
use of liquid fuel, 3'et it is doubtful whether the
advantages would be sufficient to cause it to come
into general use as a fuel, since with a limited production and an increased demand for this and other
purposes, the cost would be correspondingly increased.
number of railroads contiguous to the oil-producing centers have equipped their locomotives to
burn this fuel, and it is used to some extent to fire
marine boilers, and with great satisfaction, since its
displacement for a given heating value Is only about
one-half that of coal, and the labor cost is materially reduced.
It is also used quite extensively in
certain sections of the country as a steam producer
in power plants, but It Is hardly probable that liquid
fuel will be a serious competitor of coal, notwith-

A

its many advantages.
At the present time, as far as power for manufacturing plants Is concerned, it is largely a question
of transportation, whether oil can be laid down and
handled at a given point more cheaply than coal.
It is probable, however, that oil fuel will supply
a local demand in certain sections where transportation charges will permit Its use at a low cost,
and It is In this connection that it may become a
competitor of electrical transmission.
One interesting phase of the power problem which
forcibly presents itself to the engineer at the present
time is the vast possibilities possessed by the modern
combustion engine, which Includes the various types
of gas and oil engines. While its use as a motor
in industrial establishments has been somewhat limited, yet there is a marked tendency to employ the
gas engine in manufacturing works, and a consideration of its advantages and cost of operation, together
with its high thermal efficiency and possibility of
still further Improvement, indicates that for a great
many purposes both steam engines and electric motors may be ultimately replaced by gas engines.
That the gas engine, in both large and small sizes,
has reached a point In its development where It can
fairly rival the steam engine in reliability and satisfactory running qualities there can be no question.
In point of fuel economy, a gas engine of moderate
size is on a parity with the largest triple-expansion
steam engines, and it will give a horsepower on one
pound or less of fuel.
The high price of gas in this country has contributed largely to those causes which have prevented a more common use of the gas ensrine as a
motor. For this reason the gas engine has generally been used, not so much 'because of Its high
efficiency as a thermodynamic machine, but rather
on account of its convenience and saving In labor.
Tt is true that natural sas is cheap, but it is equally
true that natural gas is not generally available.
It Is to producer gas that we must look for any
marked increase in the use of the gas engine. Fortunately, the
manufacture of producer gas has
reached a high state of development, and there are
now In successful' use several processes by which
power gas can be made from cheap bituminous coal=:
The leanness of
as well as anthracite and coke.
such gases renders them less effective per cubic foot
of gas, as compared with the richer coal gas or even
water gas
but this difference is more than compensated for by the low cost of production. It is
uDon such power gas that the commercial future of
the gas engine as a general motor depends.
The producers are very simple in operation and
furnish a convenient and economical means of obtaining power at a much lower rate than with the
ordinary city lighting gas. Generally, small anthracite coal or coke is used, but several methods employ bituminous coal, lignites or wood. With bituminous coal, means must be provided for removing
the tar and ammonia, and other products of dis-

standing

;

tillation.

Where cheap
cases

17

light.

The possibility of electrical transmission thus permits of the utihzation of available sources of power
at great distances from the center of distribution
but while it is interesting to know that a certain
amount of power may be transmitted a given distance with a high degree of efficiency, it is more
important to know whether the same amount of
power could be obtained at the objective point more
economically by other means.
It has been suggested that the future of longdistance transmission depends largely upon the development of oil as a fuel but at the present time
the outlook for oil fuel in general competition with
;

received a signal Impetus
that blast-furnace gases
could be readily utilized direct in combustion engines without the intervention of boilers and without
any special puri-fying processes. A still more Important circumstance which is far-reaching in its
results is the fact shown by Professor Hubert of the
Liege School of Mines that the superior economy
of the gas engine enables equal power to be obtained with 20 per cent, less consumption of furnace
gas than was formerly used in the generation of
steam.
The successful employment of large combustion
engines in this way utilizes vast sources of power
which a few years ago were allowed to go to waste
or at most were used very inefficiently.
The high thermal efficiency of the sas engine has
long been recognized, and the possibility of further
development Is a promising factor In this field.
Efficiencies of 30 per cent, or more have been
obtained with blast-furnace gases, which contain a
very sm.all percentage of hj'drogen. and this, with
the high rates of compression which can be carried, has led to the advocacy of non-hydrogenous
mixtures In large engines. Certainly, very high rates
of compression may be had with a non-hydrogenous
producer gas without fear of premature ignition, and
it has
the additional advantage of economical pro-

The gas-engine industry
when it was discovered

duction.
The practice of

making

the cylinder in

combus-

tion engines act alternately, first, as air compre=-or,
then as motor, has the advantage of greater simplicity, but it means immensely larger engines for
the same power,- since the number of effective im-

pulses

is

thus cut In two.

The danger of pre-Ignitlon and consequent severe
shock on the engine also necessitates very heavy
construction In the smaller engines, In order to obtain a reasonable degree of safety
in
operation.
Moreover, the smoothness of action is greatly retarded with this form of engine, especially If the
governing is controlled by the "hit and miss" method,
in which the regulation is affected by varying the
frequency of the explosions, thus causing great variations in the

driving torque.

Various expedients have been employed to over-

come

such as the use of multi-cylinders and
methods of control, but the size
and cost of engines have been increased rather than
decreased. Notwithstanding these
well-recognized
defects in ,the -four-cycle type of engine. It constitutes by far the largest class In use to-day of
what may be called successful gas engines.
these

More
obtained

defects,
different

recently, very satisfactory results have been
In the construction of two-cycle engines.

In some of these we find separate pumos emoloyed
compress the charge of gas and air, which ignites
and burns as it enters the cylinder. Higher compression is thus obtained without fear of preignition, and this permits smaller clearance spaces,
with attendant advantages.
If the engine is single-acting, an impulse is obtained every revolution, which thus insures better
speed regulation, as well as double the power for a

to

given-sized cylinder.
The highest thermal efficiency yet attained, namely,
38 per cent., has been secured with a two-cycle type
of engine, but whether these engines will be as satisfactory for small motors remains to be seen. It
is possible that the greater complication
of details
In the two-cycle type, as compared with the simpler
four-c3'-cle engine, will cause the latter to continue
to give the greater satisfaction, at least for
the
smaller sizes.
At the last meeting of the British Association, Mr.
H. A. Humphrey gave some interesting data concerning recent gas engines, and the record is both
remarkable and significant. The limiting size has
rapidly grown during the last two years, as shown
by the fact that one manufacturer is now constructing
a gas engine of 2,500 horseoower, and is prepared
to build them uo to 5.000 horsepower.
In August of this year ("1002) two le^dinsr English
manufacturers had delivered, or had under construction, over 50 gas engines, varying in size between
2CO and 1,000 horsepower: but we have to look_
across the channel for still greater achievements
in this direction.

Neglecting all engines below 200 horsepower, we
note that a classified list of gas engines in use or
under construction shows the remarkable total of 3^7
ffas ensrlnes capable of supolying 182. oco horseoower.
This gives an averaee of 560 horsepower ner ensrine.
As comnared with this, we find from the last Unitpd
States Census Report that during the census year
t8qo. there were constructed In the United States
18.500 combustion engines, having a total canacitv
of 165.000 horsepower, or only about nine horsepower per engine.
Although this country has lap"Sfed snm'^wh^t b**bind Eurooe in adopting larffe gas engines, there \^
evidence that this state of affairs will not exist verv
long, since a number of enterprising firms are already in the field prepared* to build gas engines im
to any required size.
One firm has already sold
over 40,000 horsepower of large engines, most of
them of 2,000 horsepower and several of i.ooo horsepower, for coupling to electrical generators.
The uses to which these large engines are put is
about equally divided between the oneration of blowing engines for blast furnaces and the driving of
dynamos for general power distribution. While the
gas engine in the larger sizes is thus used extensively for the generation of electric light and power,
a growing tendency is observed to use it direct as
a motor.
number of railroad and other machine shops
have been equipped with small gas engines, suitably
located about the works, and, in addition, thousands
of horsepower are used in the smaller sizes for a
wide variety of purposes, Including village waterworks, isolated lighting stations, and manufacturing
plants of all kinds.
With the possibilities of high thermal efficiencies
we may look with much hope upon the still higher
development of cheap fuel-gas processes that will
bring the gas engine into very general succession
to the electric motor for many purposes, for it will
doubtless be found that gas transmitted from a

A

central gas-making plant at a manufacturing works
into engines located at points of use will effect a
material saving in the utilization of power over any
existing methods.
It is not to be presumed that the gas engine will
displace either the electric motor or the steam. engine; each has Its legitimate sphere of usefulness,
and each will be more highly developed as the result
of direct competition. Yet, the economies already
obtained are at least suggestive of important developments that may take place In methods of obtaining

and using power.
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CHANGES AND PROMOTIONS.

January

new generating units, consisting of 3,500-kilowatt,
three-phase, alternating-current generators,
direct-connected to engines working at 75 revolutions
per minute, are to be furnished for the Waterside
station of the New York Edison Company.
25-cycle,

E. C.

Noe.

Elzer C. Noe, one of Chicago's well-known electrical engineers, has been appointed successor to
Frank Hedley as general superintendent of the Lake
Street and Northwestern elevated-railway systems
of Chicago. Mr. Noe has been connected with the
Genera! Electric Company since its organization, and
has long filled, with well-recognized ability, the position of engineer for the district controlled by the Chicago office.
He is thoroughly conversant with all
branches of electrical work,
and his wide and varied exengiperience in practical
neering should stand him in

good stead

E.

c.

NOE.

in

his

new

posi-

Before the days of the
tion.
Company,
Electric
General
Mr. Noe was connected, successively, with the old Western Edison Light Company
of Chicago, the United Edison Manufacturing Company
^"*i ^^6 Edison General Elec-

Company. His experience covers a space of 20 years and has been gained
almost entirely in Chicago. He has had to do with
railway, light and power plants and has done work
that has been recognized as of high grade. Mr. Noe
has a wide circle of friends and acquaintances who
will congratulate the management of the Lake Street
and Northwestern properties on its selection.
tric

Bernhard A. Behrend.
Bernard A. Behrend has recently been made chief
engineer of the Bullock Electric Manufacturing Company of Cincinnati. The compliment thus bestowed
upon Mr. Behrend is one to which he is justly entitled, as the character and volume of the engineering work he has done during the two years he has
been with the Bullock company justifies the belief
that he is destined to rank with the ablest of engineers.

Mr. Behrend was born in Pomerania, Germany,
9, 1875, and received his elementary education
from a tutor at Varzin. The father of Mr. Behrend
was a man of rare engineering ability', a quality that
is reflected and augmented in the talent of his son.
In spite of the strong bent of mind toward pure
science, which was shown at the Berlin Polytechnical Institute and University, he finally decided to
follow the more practical side and studied engineering under such eminent professors as Helmholtz.
Kundt, Slabv. Riedler and a short time under Kapp.
Entering the employment of the Oerlikon company
at Zurich, Switzerland, he soon became assistant

May

chief electrician.

He has contributed liberally to the scientific and
engineering press of the world, and was the first
to give a simple proof and to explain the application of the circle diagram now so generally used
for the calculation and testing of induction motors.
The question of a simple determination of the drop
in alternators working on an inductive load received
an extensive investigation at his hands, the results
having been published in the leading German. French
and English publications.
Mr. Behrend left the Oerlikon company in 1899,
coming to the United States to live with his parents
anfl to recuperate his health, which had been undermined by overwork. In 1900 he was engaged by the
Bullock Electric Manufacturing Company as chief
engineer of its alternating-current department, where
in two years' time, he has produced a line of machines ranging in size from the half-horsepower induction motor to the ponderous 5,000-horsepower
generator. His work has been uniformly successful,
and his designs bristle with the cleverness that is
characteristic of the man.
Extensive Improvements for
Edison Company.

New York

The constant growth of the demands for power
made it necessary for the New York Edison
Company to make arangements for new generators,
The largest
rotary converters and transformers.
lias

in the contract, which has been
to the Stanley Electric Manufacturing Company,
rotary
converters.
four 2,000-kilowatt
The
transformer equipment to accompany the same consists of 12 800-kilowatt static transformers of the
air-blast type and four auto-regulators.
As is generally known, the largest rotaries hitherto built are
the 1,500-kilowatt units in the Manhattan Railway
sub-stations, and therefore the construction of those
of 2.000-kilowatt capacity marks a distinct advance
in the art.
In addition, the contract calls for 10
I.ooo-kilowatt rotary converters, with .30 400-kiIowatt
static transformers of the air-blast type and 10 autoregulators. The above apparatus is to be placed in
various sub-stations of the Edison system. Three

machines specified
let

are

The

Electric-railway and Lighting
Franchises for Manila.

The Bureau

of Insular Affairs of the

War

De-

partment has received from Manila the full text of
the enactment of the Philippine Commission providing for the granting of a franchise to construct an
electric street railway on the streets of Manila and
its suburbs and a franchise to construct, maintain
and operate an electric-light, heat and power system
in the city of Manila and its suburbs, after competitive bidding.
The bureau was advised by cable
from the civil governor during the latter part of
October of the salient features of this enactment,
and announcement was immediately made in many
of the newspapers throughout the country that after
December ist complete information would be available in that office.
The present street-car system in Manila is entirely
inadequate; the cars are small and drawn by the
native Filipino ponies
the service is infrequent,
and then only along a very few of the more important thoroughfares. It is at present the practice
of all classes to hire public cabs called carronatas
or quilezes, in going from one point to another in
the city.
The charge for the use of these cabs is
from IS to 20 cents for the course. The demand for
these public vehicles is such, however, that, despite
the fact that licenses have been issued to upward
of 4,000, the number is entirely inadequate to meet
the demands, and it is practically impossible to secure public transport during certain hours of the
day.
This forces many, in fact, all who can afford
it, to purchase and maintain private vehicles for use
in going to and returning from their regular duties,
and the number of such vehicles is believed to be
almost as great as the number of public licensed ve;

1903

3,

Construction must begin within six months after
awarding the bid and be completed 20 months thereafter.

The franchise for the electric railway specifies an
overhead-trolley system, with standard 60-pound Trails laid on standard gauge.
At least two miles of
the tracks shall be laid with 70-pound grooved rails.
The grantee shall pave and keep in good and permanent repair the street between its rails and for" 18
inches on each side of the tracks. The trolley wires
may be suspended by span wire or brackets and shall
have double Insulation. Feeder wires shall be triplebraid weatherproof, and no overhead wire shall carry
a potential greater than 550 volts. Two classes of
cars shall be run, and at least 60 per cent, of the
cars shall be second class.
reasonable transfer
system shall be adopted, and outside of the city
additional fares may be charged at the rate of five
and three cents for each two miles. At any time
after 25 years the city of Manila may purchase the
property.
The electric-lighting system specified includes the
erection of the necessary poles, wires, cut-outs, transformers and other appurtenances and overhead structures.^ The alternating-current system shall be used,
but direct current may be furnished for heat, power
or arc lighting. Feeder wires shall be triple-braid,
weatherproof, and all construction
shall
comply
with the rules and regulations of the National Board
of Underwriters of the United States. The Municipal Board, with the approval of the Advisory
Board and the commission, shall fix the prices at
which current shall be furnished to private persons
or corporations and to the city and the insular government.
deposit of $175,000 is required as security for the compliance with the franchises.
The Bureau of Insular Affairs is now in a position
to furnish the full text of the enactment of the
Philippine Commission to Intending bidders.
map
showing the proposed route of the street railway
may also be consulted in that office. The bids are
to be filed in Manila before the fifth day of March,
1903, on which date they are to be opened.

A

A

A

hicles.

Recently an effort was made by some private
parties to introduce the jinricksha into Manila, which
has boen found such a satisfactory means of street
transportation in the Japanese and Chinese coast
cities.
The ricksha is a light two-wheeled vehicle
capable of accommodating one passenger and drawn
coolie.
But with the climatic conditions and
the distances in Manila against it, it is not believed
that it will afford any relief to the present congested
transportation facilities.
With an American and European population of
more than 20,000, and a native and Chinese population of upward of 300,000, living in a city covering
an area of 20 square miles, it will be apparent that
there is a broad field for the installation of a suitable
and adequate street-railway system. The climatic
conditions during tne greater part of the year are
such as to render walking difficult and unpleasant,
and it is believed that the percentage of the population that will have recourse to a properly conducted
street system of transportation will be greater than
in the average American city.
Manila is in a country where coolies ride.
An analogous condition
formerly existed in the City of Mexico, and the
installation of an electric-tramway system there some
three or four years ago, it is understod, has been
eminently successful to the investors.
The route of the proposed system, as fixed by the
Philippine Commission, is 35 miles long, and is so
arranged as to furnish a satisfactory system of transportation from any part of the city to any other part,
and, without passing through any territory' which
would not regularly contribute its quota of passengers, takes in two racecourses and the baseball park.
The interest of the population, both American. European and native, in horse racing, due to the fact
that many forms of recreation resorted to by residents of the United States are impracticable, is such
that meets are held during one or two days of each
week practically all the year round, except during
a short period at the hsight of the rainy season.
This traffic in itself, it is believed, would contribute
much to the revenues of the street-railway system.
As to that portion of the franchise relative to the
furnishing of light, heat and power. Colonel Edwards states that there is at present an electric-light
company in Manila which furnishes street arc lamps
'and incandescent lamps to the city of Manila, and
a limited number of incandescent lights and power
for the propulsion of electric fans to private individuals.
It is understood, however, from persons
returning from Manila, that the service is inadequate
There is no coalto meet the demands upon it.
gas system of illumination, and it is thought, in
view of climatic conditions, if furnished at a permissible rate, electric lights would supersede practically all acetylene and petroleum-oil methods of
illumination
and, further, that as a motive power
it would be found more economical to consumers than
the present power generated by wood and coal, particularly in view of the heavy demands of the shipping for coal.
The points of competition for bidding are the
duration of the franchise, not to exceed 50 years, the
rate of fare on the street railway, not to exceed "jVi
cents gold for first-class passengers and five cents
gold for second-class passengers, and the compensation to be paid the citv of Manila for the franchise,
not less than 1% per cent, of the gross earnings.
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:

New

Members.

Institute

At the most

recent meeting of the American Institute of Electrical Engineers the following-named
gentlemen, were elected associate members: Paul
Leon Battey, Chicago; James Rowland Bibbins,

New York
Canada

;

William Augustus Bucke, Toronto,

city;

Julius

Buffalo, N. Y.
Aaron
Pa,
Frank Con-

Calisch,

C.

;

Franklin Chamberlain, Pittsburg,

;

Arthur Leroy Cook, Worcester,
Mass. Charles Anthony Cora, Buffalo, N. Y. Jack
Randall Cra^vford, Erie, Pa. James Roger Crocker,
Lockport, N. Y. Harold Piatt Daniels. Schenectady,
N. Y. Louis Charles Dombusch, Brooklyn, N. Y.
Proctor L. Dougherty, Washington, D. C. Herbert
\^'ilIiam Drake, Buffalo, N. Y. Walter Herman Eisenbels. Pittsburg, Pa.
Howard Shreve Fisher, Pittsburg, Pa. Frank Fuller Fowle, New York city Paul
Mac Gahan, Pittsburg: Charles Frederick Gray, New
York city; Percy Le Roy Griffith, New York city;
William Hallock. New York city; Beecham Harding, Pittsburg,
Pa.
William Smith Horry, Niagara Falls, N. Y.
James Carleton Howe, Boston, Mass.
John Russel Jeffrey. Cincinnati. Ohio
Charles Sheppard Johann, Pittsburg, Pa.
George
Harvey Jones. Chicago John Bartleman .Klumpp,
Philadelphia, Pa.
Frederic Kirk Knowlton, Rochester. N. Y.
Herbert Markle, New York city;
Charles Michael Masson, Los Angeles, Cal. George
McQuiikIn, Jr.. Elkton, Md. Charles Holland Moritz, Niagara Falls, N. Y.
George W. Nistle, Chicago
Grover Chester Noble. Berkeley, Cal. Harry Mitchell
Palmer, Pittsburg. Pa. Charles Huntington Porter,
Boston, Mass.
Karl Chandler Randall. Pittsburg.
Pa.
Charles W. Regester, Chicago Thomas Mayo
Roberts, Boston. Mass.
George Henry Sampson,
rad, Pittsburg, Pa.;
;

;

;

;

;

;

;

;

;

;

;

;

:

;

;

;

;

;

;

;

:

;

;

:

;

:

Pittsburg, Pa.

Jr.,

Pa.

;

Quincy Adams

Scott.

.Mbion Walker Shaw, Maiden. Mass.
New York citv Charles

;

Hobart Smith.

Pittsburg.

Hayden
Edward

:

:

New York city George Tatum Street. Ithaca,
William Andrew Treadway. Fayetteville.
George Mason Tripp, Victoria. B. C. Lucius
Otto Veser. Ithaca. N. Y. Alonzo Sabine Wattson,
Pitstburg, Pa.
Edgar Morris Wilklns. Brooklyn,
N. Y. George Wrigley, Schenectady, N. Y. Francis
V. T. Lee, San Francisco. Cal.. and Henry Noel
Potter, New York cit^^ were transferred to full
membership.
Sneirs,

N.

Y.

.Ark.

;

:

;

;

;

;

;

Large Cars for
St.

St.

Louis.

work in which
Louis and Suburban Railway Company of

The extensive

reconstruction

the
St.

Mo., has been engaged since October, and
which has cost nearly $800,000. is almost completed,
and the 30 new cars are now in operation. Eight
miles of double track has been relaid, the greater
part being with 80-pound T-rail. while the portions
Louis.

the downtown
The new cars are
in.

are 95-pound girder rail.
of the latest type for city service

district

St. Louis Car Company.
The
bodies are 47 feet six Inches over all, and the electrical equipment consists of four Westinghouse 49
motors, rated at 30 horsepower each. Westinghouse
air brakes and Hunter fenders are used.
An order
has been placed for 20 more of these cars, and the
old ones will be remodeled as rapidly as possible.
The improvements will ultimately cost over $1,000.-

and were

000.

built

by the

—
January

3,
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Municipal Telephony in Canada.
Two towns in Canada, Port Artliur and Fort William, Ontario, have ventured into municipal telephony, establishing exchanges in opposition to the old

company.

owned

exchange

While each

separately by

is

distinct

respective town, they

its

and
were

both established under the supervision of a joint
committee, representing both towns. The exchanges
are of the same capacity and equipped with similar
apparatus.
The plant at Port Arthur is constructed with the
lines occupying poles jointly with wires of the electric-light plant, and the power circuits of the electric
street-railway system.

The

lighting and

power

cir-

below the telephone wires. Both
exchanges are built with an ultimate capacity of
i,GCO subscribers or even more, if required.
cuits are eight feet

A

large part of the outside construction material

was secured from Canadian concerns, the principal
line wire from Germany and the telephones and
central-office equipment from the United States. The
line-construction work and the connecting of the
instruments with the central office was done by the
towns under the' supervision of the Electric Light
and Power Commissions. The telephones, switchboards and central-office apparatus were manufactured and the central offices installed by the International Telephone Manufacturing Company of Chi-

^9

terminals of the key are at one end, it is possible
to have all wires made up in one cable form, leaving
the platinum contact points free and open for in-

all

spection.

On

the closed key-shelf is shown one of the lineand holder. The holder is an opaque
insulating tube with an opal set in a brass cap.
It

signal lamps

provided with slots at the opposite end from the
leaving the terminals of the lamp exposed
when inserted. The opaque tube with lamp is very
easily placed in the bank of lamp jacks direct from
is

opal,

jacks to the iron frame and also makes the banks
strong and durable.

A

pair of supervisory signals are placed in the
plug board directly in front of each pair of cords.

The

clearing-out lamps are mounted in tubes simithe line-lamp holders. These tubes are provided with an opal-holding cap on which is placed
a small arched wire guard, which prevents the opal
lar to

being broken

by impact from the plugs and also
means for conveniently taking the tube,
with lamp, from the socket. These are removed
serves as a

the front of the board, as is shown in the top left
bank. The lamp, being enclosed, confines all the

the one opal and prevents anj^
chance for a mistake in knowing the right
The line lamps are mounted in jacks
strips of lo.
The springs of the jacks are
the best sheet spring german silver. They
light

to

.^^— ^m-^y^siisii—'--f;^if^^-''Ba^
•:

-.-i.-Faw

possible
signal.

built

in

made

of
are pro-

f^^"^
i

vided with a formed projection, so that they make
good point connection with the base of the lamp
when inserted. The springs are set into a hardrubber strip and firmly clamped with a brass strip
insulated with mica. The spring block is fastened
to the front piece with heavy brass studs.
The front
a

-ft

.A,.tt.J^^^M

ft

cago.
Fig.

shows the exchange switchboard at Port
I
Arthur. It is a strictly central-energy, lamp-signal
trunking switchboard, with double-supervisory clearing-out signals, pilot lamps, etc. It is built in a
regular multiple-switchboard frame and cabinet and
so arranged that when tne number of subscribers
increase and extensions are required above the number that two operators can handle, necessary multiple jacks may be installed and the board readily
made into a full multiple switchboard without dis-

FIG.

MUNICIPAL
IN

TELEPHONY IN CANADA.^
PORT ARTHUR EXCHANGE.

from the top of the plug board,

MUNICIPAL TELEPHONY IN CANADA.
4.
POWER PLANT OF PORT ARTHUR EXCHANGE.

FIG.

Is a heavy brass rail, faced with hard rubber,
with the proper holes for receiving the lamps with
holders.
Each end of the front rail forms a flange,
which is set into the iron switchboard frame, and
to which the banks are clamped from the front
with a bolt and nut.
The spring-jacks, which correspond in number
with the line lamps, are also mounted in strips of
10.
The front piece of the bank of jacks is made
of a veneer of hard rubber, front and back, with a
brass rail for its center. The holes in the brass rail
are of sufficient size to receive a hard-rubber bushing
before inserting the jack ferrule. The brass rail provides a means for firmly clamping the banks of

piece

MUNICIPAL TELEPHONY IN CANADA.
I.
SWITCHBOARD IN PORT .ARTHUR EXCHANGE.

5.

BATTERY PLANT

carding the original installation. The board shown
is equipped with 2S0 subscribers' lines, with 140 to
each position. It is arranged so that 60 lines, or

FIG.

k

1

relays

on

and

The

coils.

The

relays are securely

In Fig. 4 are shown the power switchboard, the
charging machine with alternating motor, the main
ringing machine with alternating motor and the
auxiliary ringing machine. The auxiliary ringing
machine is operated from the storage batteries. Ihe
marble power board is supplied with a charging-

of wood, securely glued together. The ringing
and listening keys are mounted on the bottom of
ers

the shelf w-ith the levers extending through nickelplated swivel escutcheons mounted on the top. As

MUNICIPAL TELEPHONV IN CANADA.

—EXCHANGE

Fir.

3.

mounted

shell.

Fig. 2 shows a section of the board and the parts
more in detail. The kej'-shelves (one of which is
shown turned up) are made of a veneer of five laj*-

Seciion of Switchboard.

in the

strips,

time.

2.

shown

supported on an angle-iron rack.
relays are securely enclosed in a dustproof brass

iron

even more, may be added to each operator's position
and additional positions or sections added at any

Fig.

as is

second pajr at the right.
The plug board and the pilot-lamp panel, located
back of the plugs, are covered with heavy belt
leather.
In the center of the board, between the
two operators' positions, are mounted the trunk signals and trunk jacks, connecting the two exchanges.
The board is provided with a key, so that at night,
when but few calls are received, the battery-power
ringing generator may be switched on at any time
and operated only when required.
Fig. 3 shows the relay rack and the combination
distributing and lightning-arrester rack, with heat
coil and carbon arresters.
On the relay rack are
mounted all the line relays, supervisory and pilot

Relay Rack and Distributing Frame.

AT PORT ARTHUR,

'
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ammeter, a discharge-circuit ammeter, a voltmeter, voltmeter switch, starling boxes, field rheostat, circuit-breaker, bus-bars and all necessary copper-knife switches for properly controlling the entire
system. The powtr tables are made from angle

Indiana Telephone Items.

circuit

The top is a thick
iron and are strong and rigid.
maple slab, supported on soft rubber balls, set in a
maple frame and mounted on the top of the iron
rack.

The plant
Fig. 5 shows the storage-battery plant.
consists of a set of 12 cells of Chloride accumulator,
The 12 cells supply all the battery curin duplicate.
rent for the operators' instruments, line, supervisory
and pilot lamps and all the subscribers' instruments.

The

battery rack

is

constructed of architectural iron
The shelves are

and is strong and well braced.
heavy slate slabs.

The telephones

in

this

system are of the Inter-

long-distance

regular

national

central-energy

type.

These telephones are equipped with transmitters that
are very sensitive to sounds coming in direct contact
with the diaphragm, and are exceptionally powerful
in transmission, but take up very little side tone.

The telephones

are so constructed that there are

no exposed metal parts forming a part of the circuit
All terminal screws and connecting
at any time.
wires are entirely concealed. The receiver has its
working parts self-contained and is completely enclosed in a hard-rubber shell and cap. The working
parts do not depend on the shell

for their adjust-

instrument is of the longlever gravity type, and has a restoring spring five

The switch

in the wall

made

inches in length,

of heavy spring-sheet

german

It is so designed that it has no rubbing or
scraping parts excepting at the contact points, which
form good, positive connections at all times.
The desk instrument has a restoring spring, consisting of three inches of sheet-spring german silver,
and is so constructed that it has a heavy tension,
making the hook live and lasting. All the springs

silver.

are of proper length and are firmly clamped in a
hard-rubber insulating block. The spring binding
screws pass through the rubber and are threaded

washers and do not depend on threaded
desk-set switch forms sliding contacts

into metal

The

rubber.

on the same principle as the wall-instrument switch.

Independent Exchange

in Buffalo.

H. Johnstone, assistant general manager of
Frontier Telephone Company o£ Buffalo, states
that the new exchange in that city will be in opera"During the
tion about the middle of January.
process of installing the different telephones, an im\V.

the

manner of ringing subscribwas made," said he. "The device is
exceptionally clever and will be a surprise to subportant invention in the
ers'

stations

The

have aided us remarkably in our work, and have done everything
possible to facilitate and expedite the entry of the
We have experienced very
ccjnipany into Buffalo.
scribers.

city

authorities

trouble in securing rights-of-way for the extension of our pipes, both through public and private
are placing telephones in the homes
property.
(if subscribers at the rate of 160 a day, and at the
present time have more signed contracts by 3,500
than any other Independent telephone system ever
little

We

We have
approximately 2,500
About 50 operators will be used at the

started in any of the big eastern cities.

completed
stations."

the

installation

in

opening of business, but ultimately

this

number may

reach 250.

TELEPHONE MEN.
oeorge Cornwall has resigned as manager of the
Harrison Telephone Company, in the Black Hills,
with headquarters at Deadwood, S. D., and is succeeded by C. D. Cook.
T. B. Murphy, manager of the Douglass County
Telephone Company at Superior, Wis., left the first
of the year for a position with the Northwestern
Telephone Exchange Company in Minneapolis. John

McKenna

succeeds him.

James B. Brailey, Jr.. of the Central Construction
Company, Whuseon, Ohio, has completed the financing of the Independent Telephone Company at Kansas City, Mo., and a company to take care nf the
lorg-distancc business in the Southwest. This latter company has a bond issue of $Soo,ooo, which will
be underwritten by the St. Louis Trust Company.

LeRoy W. Stanton, the well-known consulting telephone engineer of Cleveland, Ohio, was in Chicago
Among the contracts recently closed by
last week.
Mr. Stanton was one with the LaCrosse Telephone
Company, for which he will act as consulting engineer

The New Telephone Company

Indianapolis
claims to have broken all records on Christmas Eve,
in the number of messages handled in the main exchange. During the day there were put through
During the hour between four and five
S3. 794 calls.
o'clock a. m. there were put through S.266 calls. This
work was done by 38 operators and was an average
of 217 calls to the operator. During that busy hour
the operator having the highest number made 433
connections, an average of 7.2 per minute.
The Central Union Telephone Company has placed
a new switchboard in the private telephone exchange
Owing to the immense
of the Indianapolis News.
amount of business done over the toll lines of the
Central Union, the company, in many places, has
given a minute rate, instead of a three-minute, as
formerly, and the rate has correspondingly been reNearly every point in the United States and
duced.
the principal places in Canada can be reached by
this company.
The company has built many new
circuits during the last year.
Figures are always interesting, though sometimes
Comparing the directsurprising.
For example
ories just issued by the two telephone companies
company)
doing business in
(the Bell and the New
Indianapolis, the first shows about 7,200 subscribers
in the city and the second about 6,000 subscribers,
making a sum total of 13,200 for both companies.
Of this total number, only about 13 per cent, subscribe to both telephones, or only 1,716 subscribers
of the sum total have both telephones, leaving 11,484
subscribers who cannot communicate with each other.
These are some of the evils of a dual system.

in

the installation of a

new telephone exchange.

Mr. Stanton also has been retained by the United
Telephone Company of Bellefontaine, Ohio, as consulting engineer.

of

:

At

ment.

January

its

annual meeting

at

B'luffton,

on December

22d, the United Telephone Company decided to issue
bonds to the amount of $500,000 five per cent, firstmortgage bonds. Of this amount, $100,000 will be
used to take up indebtedness of the plant, and $400,000
will be used in repairs and further extension of the
company's large and growing business. The company now operates 40 toll stations and has exchanges
Hartford City,
Montpelier,
at BlufFton, Marion,

—

Huntington, Upland and Geneva. Hugh Dougherty
was re-elected president, Charles H. Plessenger and
L. C. Davenport, secretary and treasurer, respectively.

Belt Construction Company, a corporacomposed of Fort Wayne telephone capitalists,
and organized to build telephone plants and lines,

The Gas

tion

has been in existence only about 10 months, but the
stockholders received a 10 per cent, dividend as a
Christmas present. The company will turn over the
Muncie and Alexandria Independent telephone exchanges on New Year's Day to their local owners.
\ contract has also been taken to construct an exchange at Eaton and for the stringing of a new
metallic circuit on the toll lines connecting the prinThe profits of the toll
ciple cities of the gas belt.
1 be
lines in some cases have reached ^o per cent.
officials of this company say the prospects for the
incoming year are astonishing, and they shall have
more than they can do.
In a resume of the electrical progress during the
last year. Professor Charles P. Matthews of the engineering department of Purdue University says: "In
no line of human achievements has greater advance
been made during the year now drawing to a close
than in the science and arts connected with cleciricitj'.
Developments in the telephone field during
the last year have been little short of marvelous.
'Ihe capital invested in telephone exchanges in the
United States alone is estimated by a competent
authority at 470 millions of dollars. The rapid rise
in the Independent telephone companies is shown in
the fact that nearly one-third of this amount has
been invested by Independent companies within the
last

six years."

It is said that the mayor and city attorney of
Evansville recently returned from Chicago, where
they met several supply men who agreed to take
It is estimated that it
stock in the municipal plant.
Work will be begun
will take $200,000 to build it.
of
has been subsoon
the
sum
$125,000
on it as
as

E.

scribed.

3,

1903

turkey and oysters, between 350 and 375 of them
being thus supplied. The 300 girls employed in the
exchange received six per cent, dividend on their
salaries, which amounts to an extra month's wages.
It is said that the business of this company has increased 40 per cent, in the last year.
The Toledo police force attempted to stop the
stringing of the United States Telephone Company's
wires to connect with the Toledo Home telephone
plant, but the matter was settled in a satisfactory
manner. The United States will reach Michigan and
Indiana through this plant, and it, in turn, will
reach all outside cities where the United States has
stations

time.

this

at

The Lancaster Telephone Company,

Lancaster, will

establish an exchange at Thornville, where 100 subscribers have been secured already.
The Lancaster
exchange will also enlarge its switchboard facilities
and prepare for a more extended business than it
has ever done in the past. Noah Yenrich is the
manager of the company's business.
The Muskingum Valley Telephone Company of
Relief, Muskingum County, has been incorporated
with a capital stock of $5,000, to operate a plant at
that
place.
Amos Lawrence, W. M. Fisher and
others are interested.
O. M. C.

Telephone News from the Northwest.
The exchange at Park Rapids, Minn., is nearly
completed. It is a new system to replace the old,
which has been about all removed.
The annual report of the state auditor of South
Dakota shows that II new telephone systems have
been completed in the last year.
The application of the Twin City Telephone Company for a franchise to conduct a local exchange at
Fargo, N. D., was indefinitely postponed.
The
Northwestern and the Twin City Telephone Companies have sent checks to the state treasurer of
Minnesota for their tax on their gross earnings for
the year ended November 30th. Both show good
increases.
The Northwestern paid $25,002, as
against $23,323 in 1901. The Twin City paid $5,553
for this year and $1,507 for last.
The court at Rockwell City, Iowa, holds that a
telephone company is exempt from damages for injuries caused by collision with telephone poles placed
where they will not interfere with ordinary travel.
In the case in question, a coasting party ran into
a pole set within four feet -of the highway, on the
embankment.

side of an

Sloan,

exchange

Iowa,
to

the

has voted a franchise for a
Sloan Telephone Company.

local

W. G. Francis of Kansas City and C. M. McNeill
of Beatrice, Neb., have been granted a franchise
for a local exchange at Hebron, Neb.
B. H. Gardner of Vermillion, S. D., has been
granted a franchise for a local telephone exchange
Lake Park, Iowa.
is understood that a plan of reorganization is
view for the Mutual Telephone Company of Des
Moines, and will be presented at the annual meeting

at

It

in
in

January.

R.

GENERAL TELEPHONE NEWS.
The New York Telephone Company has
to the secretary of state of New York an
of capital stock

from $30,000,000

certified

increase

to $50,000,000.

William M. Hamilton and J. P. Rorick of Meridian, Miss., have obtained a franchise for a telephone
system in that town, and will build an exchange soon.

The

daily papers state that the

Iowa (Bell) Tele-

phone Company has assumed control of the Cedar
Valley telephone system. The Cedar Valley is one
of the strongest Independent systems in Iowa, having
exchanges in 15 counties.
Plans have been practically concluded for the consolidation of the Richmond (Va.) Telephone Company and the Southern Bell Telephone Company in
Richmond. The conditions involved are that the
majority of the subscribers of the former company
shall consent to the consolidation, and that the City
Council shall acquiesce, which it is believed will be
done.

Ohio Telephone Notes.
The Cleveland Telephone Company

arranging
to build a two-story brick exchange building in Lakevillage
of
Cleveland.
The
is having
wood, a suburb
a very rapid growth, and the demands for telephone
service are

is

increasing daily.

The Oxford Telephone Company, Oxford, has one
of the most complete services of any small-town
It has instruments in nearly all
plant in the state.
the homes and business houses of the town, as well
as in most of the better farm houses in the surrounding country. In addition, its lines have connections with most of the villages in the county
about it and with the long-distance lines. The management has been particularly fortunate in this respect.

The Tuscarawas Telephone Company, New Philadelphia, has 2.500 telephones in service and operates
The largest ones are at New Philasi.K exchanges.
The comdelphia, Ulirichsville and Canal Dover.
pany is increasing its business all the time, and will
eventually cover more territory.
For years the City and Suburban Telephone Company of Cincinnati has made it a practice to give its
en'ployes Christmas presents. The men in the employ of the company this year each received a fine

Articles of association have been filed by the Northeastern Telegraph and Telephone Company of Bay
City, Mich.
This company was organized several
months ago to build lines of telephone from Bay
City to Mackinaw, ^'ia the Detroit and Mackinaw
Railroad. The line is about half completed. The
general office of the company will be at Bay City
and the line will work in connection with the Michiigan (Bell) Telephone Company.

The Geneva Telephone Company, which is associated with the Consolidated Telephone Company,
recently opened its new office in Geneva, N. Y. The
company was burned out

last September and in rea central-energy manual system was into supplant the automatic system previously
used. F. S. Bronson is the manager, and S. F. Dey
assistant manager.
At the time of the fire the com-

building
stalled

pany had about 180 subscribers, while the new
Among
exchange opens with about 500 patrons.
those who attended the opening were the followingnamed officers of the Consolidated Telephone Company of Buffalo: Burt G. Hubbell, R. R. Hefford,
William G, Warren, Edward B, Guthrie, William
A. Rix, Dr. Fronczak, Arthur D. Bissell, Theodore
S. Fassett, Walter P. Cooke, Martin Carey, Charles
E.

Austin.
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Death of John
trict

J.

Parke-Davis Power Plant

Dickey.

Dickey, superintendent of the third disof the western division of the Western Union

John

J.

the oldest and best
known telegraph men of the day, died at his home
in Omaha, Neb., on December 29th, of pneumonia.
His sickness was of but few days" duration in fact,
so sudden was his death that none of his children
was able to reach his bedside before the end. On

Telegraph

Company,

one of

;

Christmas Day Mr. Dickey was taken down with
the grip, which developed into pleuro-pneumonia.
His condition became worse rapidlj^ and he lost
consciousness early Monday
afternoon, from which state

he never rallied.
Mr. Dickey was
Rushville, Ilk, April
and was a son of

Lyle

Dickey,

J.

DICKEY.

in

1S39,

Hon. T.

once

justice
of
the
Court! of Illinois.
trance
into 'the

J.

born
11,

chief

Supreme
His entelegraph

world was first made in the
private office of Judge J. D.
Caton of Chicago, where he
learned to be a skillful operator.
In 1S59 and for five
3'ears thereafter, he filled the
position of chief bookkeeper
with the Illinois and Missis-

Telegraph Company with headquarters at Ot-

sippi

111.
When this company became a part of the
Western Union Telegraph Companj'-, Mr. Dickey was

tawa,

transferred to the office of the superintendent of the
latter company in Chicago, where he filled the position of chief clerk. In August, 1S69, he was promoted to the superintendency of telegraphs of the
Union Pacific railroad, that company's telegraph
system' belonging to the Western Union company.
His duties in this position took him to Omaha, Neb.,
where he has since resided. In his connection with
the Union Pacific, he was ex-officio superintendent
o-f the Atlantic and Pacific Telegraph Company, and
held that title until the company consolidated with
the Western Union.
During iSSo and 18S1, Mr. Dickey personally directed the construction of all the telegraph lines of
the American Union Telegraph Company west of
Chicago, and, after the company's merger with the
Western Union, he became superintendent of the
former company's lines and system in 1881. In 1887
Mr. Dickey was appointed western superintendent
of the Western Union Telegraph Company, and as
such he personally supervised the construction of
nearly every mile of the company's lines west of the
Missouri River. His territory at that time was considerably larger than under the company's present
regime. He had under his control Colorado, Nebraska, Kansas, Wyoming, Utah, Idaho, Arizona,
New Mexico, Oiviahoma and parts of Iowa, Mis-

Washington,

souri,

Texas.
In 1S76,

Oregon,

South

Dakota

and

when

the telephone was first appearing
on the market and people were inclined to be skeptical as to its future, Mr. Dickey recognized the
value of the great invention, and accordingly organized a telephone company in Omaha after much
difficulty.
On the development of the telephone, his
company broadened out and became owners of large
telephone properties in Nebraska, Utah, Wyoming,
Idaho and Montana. At the time of his death he
was vice-president of the Nebraska Telephone Company and larsely interested in the Rocky Mountain
Bell Telephone Company and the American District

Telegraph Company.

Electric Terminal Road for Cincinnati.
The Cincinnati International Railroad Company
Ohio, has been incorporated with a
stock of $1,810,000, to construct an electric
railway in Cincinnati for the purpose of transferring
cars from both steam and electric railways to their
proper destination in the city. In other words, the
of

Cincinnati,

capital

new road

do a terminal business, and it is stated
ask to do a passenger business, with
the exception of transferring sleepers from one road
to another.
The incorporators are J. H. Woodard,
J. S. Trevor, J. Gano Wright, Charles B. Wing and
William C. Rogers. Under the conditions, as set
that

it

will

will not

in Detroit.
The work of rearranging and extending the power

of Parke, Davis & Co., the large drug and
chemical manufacturers of Detroit, Mich., is now
approaching completion. The added equipment at
this time consists of a brick chimney seven feet in
internal diameter by 173 feet high;
three Heine
safety boilers of 1,000 horsepower, to which Dorrance
improved furnaces are to be applied; two Reeves
vertical-compound engines of 325-horsepower capacity,
each direct-connected with one CrockerWheeler 200-kilowatt, 123-volt direct-current generator, and a suitably arranged seven-panel switchboard.
1,500-horsepower
Webster feed-water
heater and filter, Webster steam and oil separators,
also suitable steam traps, vacuum pumps, and other
associated apparatus complete the new equipment.
Ihe boiler plant when completed will consist of
two Wickes horizontal water-tube boilers, having a
combined rating of 300 horsepower, three Heme
water-tube boilers of 1,000 horsepower combined, and
five horizontal return-tubular boilers of 375 horsepower combined, making a total boiler capacity of
2,075 horsepower. There will be two stacks, the one
mentioned and another six feet square and 123 feet
high. In the engine room will be located one Westinghouse 70-kilowatt dynamo, direct-connected to an
Ideal nine and 16 by 12-inch horizontal-compound engine ; two Crocker- Wheeler 123-kilowatt machines
direct-connected to Ball 12 and 20 by 16-inch horiplant

A

zontal-compound engines, and the two new units, already mentioned, thus making a total of 720 kilowatts.

Direct current of 123 volts having been previously
and apphed generally throughout the manufacturing plant for power and lighting purposes, it
was decided to retain the direct-current system at
125 volts and extend it to suit the increased requirements, the switchboard being correspondingly enlarged,
'ihe contract for this portion of the work,
as well as the connections from the generator termiinstalled

nals, and the various instruments mounted on the
panels was awarded to the American Electric Company of Detroit.

'Adequate .hot and cold-water service is provided
not only for the power plant but also for the manufacturing plant at large. With respect to the hot
water a 750-horsepower Berryman heater, forming a
part of the old equipment, will be used subordinate
to a 1,500-horsepower Webster feed-water heater and
filter.
In connection with the operation of these
there are four duplex pressure pumps, the pumps
and piping being so arranged as to admit of the
pumps and service being interchanged.
point in
this connection is that while the Wickes and Heine
boilers are for 123 pounds working pressure, the
five horizontal tubular boilers are for 80 pounds or
less.
The occasion of this is that throughout the
manufacturing plant steam is required for various
heating and boiling processes incidental to the manufacture of drugs and chemicals, and for such purposes low-pressure steam is sufficient, the relatively
high-pressure steam being used for operating the
generator engines.
It is the intention to use exhaust steam for heating and also in the many instances where boiling
is required under a vacuum or at temperatures less
than 200 degrees F.
To facilitate this process the
Webster vacuum system of heating will be applied.
The direct result of this will be a reduction in the
quantity of live steam required and a consequent
reduction in the operating charges for cost of coal;
and in addition to this appreciable advantage, the
ability to return to the boilers the water of condensation and use it over and over again, purified

2t
operation of the new boilers and
be entirely independent of the old

that, if desired, the

new chimney may
conditions.

The floor of the boiler room is about seven feet
below the railroad tracks, and this fact is taken
advantage of in the matter of providing a coal
bunker of about 300 tons capacitv. This bunker
faces the boilers and extends the full length of the
boiler room, and by suitable doors at the base of
the retaining wall the coal falls by gravity practically to the shovel of the firemen.
This provides
an exceedingly simple, direct, and inexpensive
method of handling coal to the furnaces, and involves a minimum of charge for operation and
maintenance.
The retaining wall of the coal bunker is further
used to give support to a dreg runway, over which
the dregs will be transported and dumped in front of
any one of the 10 boilers. The same wall also gives
support to an ash conveyor, upon which ashes are
to be transported to the ash elevator, situated at
the east end of the boiler room. This elevator is
so arranged that ashes may be deposited in a cart, or
railroad car.

The work

of rearranging and extending this plant,
one of appreciable size, necessitated the
consideration and solution of several problems not
ordinarily found in power plants, and these have
been happily dealt with. When completed the rearranged power plant of Parke, Davis & Co. will
present a pleasing appearance. Donaldson & Meier,
Detroit architects, have charge of the building extension, and the engineering work is being done under the direction of George Welsby Scott, con-

which

is

sulting engineer, of Chicago.

Alphaduct Flexible Conduit.

A

fireproof fiber conduit,

been brought out which

is

known

as Alphaduct, has

said to be meeting with

The
is of heavy
canvas duck, thoroughl^r fireproofed by an approved
process.
This is covered with a slow-burning flexible, weatherproof compound, over which is spirally
wound hard-twisted cable cord, thoroughly fireproofed. All intersections between the cord are then
filled with a special compound or cement, the whole
forming a wall which, it is claimed, is impossible to
carry fire from any inside connection. Over this a
protecting jacket of cotton, fireproofed as above, is
then braided, and finally coated with a slow-burning
marked

favor.

interior of the tube

A

and without cost.
Another feature

to be considered in this particular
case is the fact that each day's work in the process
of drug making results in the production of from
26,000 to 30,000 pounds of dregs, which are the refuse
of the various materials used in the process of drug

ALPHADUCT FLEXIBLE CONDUIT.

forth in asking a franchise, the entire railroad shall
revert to the city without cost at the end of 30 years
and the city shall have the right to purchase the
entire property at any time.
The maximum rate
which shall be charged for transferring cars from
one railroad to another or anywhere within a distance of two miles shall not exceed 10 cents per
ton of the car capacity, and the maximum charge
for. switching coal shall not exceed five cents per
ton of the car capacity. The line would place a
freight depot in front of every business house on
its
tracks.
It would reduce the cost of drayage
about 75 per cent, on all classes of goods. The terminal company would locate small depots at convenient places all over the territory covered by its
line and receive all kinds and quantities of freight
and give through bills of lading to destination. The
plan is to build a large depot or warehouse for the
convenience of produce dealers, so that they will
save all drayage between the cars and their sales-

applied, in part, to the old boilers.

smooth for the wire to pass by. The construction
of the conduit is illustrated herewith.
Alphaduct is claimed to be the only fiber conduit
made that will not carry fire. It is manufactured
by a patented, new and original process, especially
designed to combine all the most highly approved
and up-to-date ideas as to what is desirable and
essential in a conduit of this class for electric wires.
The make-up of Alphaduct is carefully restricted to
approved substances, so there may be no deterioration
The duct is manufacin the manufactured article.
tured by the Alphaduct Manufacturing Company of

rooms.

however, will be controlled by a damper so arranged

522

manufacture.

This material, damp and sodden, con-

some instances, 65 per cent, moisture, is
not the most desirable form of fuel for use under
steam boilers; and yet it is confidently expected that
taining, in

by using the Dorrance furnace with

and semi-circular arch,

its

shaking grate

in association with the high

new chimney,

discarded material
will be found to yield a positive value as a fuel
draft

of

the

and steam

this

raiser.

The

brick chimney, six feet square and 125 feet
high, forms a part of the old equipment, and this will

be retained in service in conjunction with the new
brick chimney. The flue of the new chimney will
connect with the flue to the old one, so that the
increased draft capacity of the

new stack may be
The connection,

weatherp roofing compound and dusted with
The interior of the
a powder to prevent adhesion.
conduit is the smooth, hard finish of the cotton duck,
which is very easy to "fish," but to make it perfect
in this regard it is dusted with powdered soapstone,
which acts as a lubricant, rendering the surface very
flexible

West Twenty-second

Street,

New York

city.

;

;
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BUSINESS REVIEW.
from a number of electrical manufacand dealers and from business houses in allines show that the year 1902 was an entirely

Reports
turers
lied

one to

satisfactorj'

electrical business interests.

The

volume of trade was very large and prices were
maintained at a remunerative level in most lines.

The expansion

of the electrical export trade conbe a gratifying feature of the situation.
The business of the old year and the outlook for
the new are canvassed in the following statements
tinues

to

American Vitrified Conduit Company,
York (^Underground and Interior Conduits)
year

New
:

The

now dosing

has been the banner year in the
history of the. conduit business. In August last
we manufactured and shipped 1,500,000 feet of conduit, our shipments during the other months of the
year ranging between that amount and 1,000,000
feet.
We anticipate that the remarkable activity of
the year now ending will be duplicated in 1903, and
we are multiplying our capacities to meet all demands.
are pleased to say that the tendencies
are less toward "any conduit at low price" and are
pronouncedly in favor of a higher standard in
quality.
\\"e have already made several important

We

contracts

F.

B.

for

1903 delivery.

Badt & Co., Chicago
As western agents for

(.Manufacturers'
Agents)
the Weston Electrical Instrument Company, the Ward Leonard Electric Company, and of the Osburn Fle.xible Conduit
Company, we can onlj' say that the business for the
last 12 months has been unprecedented, at least as
far as this office is concerned.
To judge from our
sales here, the amount of the electrical business generally must have reached the top notch during 1902,
and there does not seem to be any reason why 1903
cannot be just as good or better. The companies
we represent evidently think so too, as they have
enlarged their factories and are prepared for a still
larger amount of business.
:

Bishop

Gutta-Percha

Company,

New

York

(Wires and Cables)
Rubber-covered wires and
cables have sold during the past year in larger
quantities and at better prices than since 1898.
All
of the factories are very busy, and several are
working nights, and we think that there is no prospect of an immediate slack, except that business is
:

usually dull for a time after holidays.

Charter

branches of business that were not dreamed of
10 years ago, particularly with regard to the production of
articles electrochemically.
This is a
branch of the business that will take giant strides
in the ne-xt live years. Enormous capital is already
invested in these lines, and reduction and refining
companies are now lookmg into the question ot
electrolytic plants.
I he foreign
business of
the
country will receive a great impetus during 1903, as
the new countries opening up will feel the energy
of
the American mvasion.
The installation of
in

Gas Engine Company, Sterling, 111.
Our business in the gas and gaso-

(.Gas Engines)
line engine line
:

for the year 1902 has been very
satisfactory indeed.
In fact, we have broken the
record for sales, and many of our engines have gone
out for the purpose of running electrical machinery.
At this writing (the middle of December) we have

carload orders upon our books, which is very
satisfactory for this time of year.
Our expectation
is that our record for 1902 will be exceeded in 1903.
for everything indicates the continuance of the good
times and continued call for gas and gasoline engines
in greater quantities.

factories is now
being done as a matter of course, where a few years
ago great persuasion was necessary to dispense with
long lines of shafting and belting.
believe the
year 1903 will be even more prosperous than 1902.

Mass. (Steam Engines)
There are so many hungry
for the electric light and power plants that we have
devoted our energies to getting work in other directions with less competition
still,
about one-third
of our product for the last year has been for electrical purposes; appro.ximately one-half for directconnected and one-half for belted work, the elasticity of belted units appealing to many.
We find
also that the tendency is steadily to larger average
engines, because of the increased use of motors taking the place of smaller engines, so that where our
average was formerly 75 to too horsepower it is
now 300 or more, running from 1,200 horsepower
down. We have noted a constant growth in electrical demands, and, as we see the business, we look
for a steady increase in the year that is to come,
with first-class business both in electrical and engineering lines.
Fort Wayne Electric Works, Fort Wayne,
Ind. (Electrical Machinery): The past year has
been to us one of progress, both in the manufacturing line and in a business way. The amount of new
business secured has been very largely due to extension of facilities of manufacture and has covered
general installation of systems of electric power generation and distribution for manufacturing plants
and industrial enterprises of various kinds. The
prospect for future business is fully as encouraging
Meters, transas has been the past year's business.
formers and arc lamps have been very much in
demand, and if the amount of business done in the
past year can be relied upon as a criterion of future
business, the next year will certainly be the "highwater" mark. There has been a considerable in:

;

crease in the number and capacity of direct-current
generators and motors, with their accompanying
station equipments.
This has become a very important factor In our business.
can agree with
other manufacturers that the past year has been
a very prosperous one, anS also that the prospect
for the future warrants the belief that this state of
affairs will continue.

We

Holt Gates

&

Chicago (Contractors)
From an experience of 15 years in this line, we
have never seen such a generally prosperous year.
Everybody has made money and had money to extend their business. Electricity is now being used
J.

Co.,

:

plants

in

textile

We

Gregory Electric Company, Chicago (.Secondhand Electrical Aiachineryj
We have had a phenomenal year, our sales liaving been fully 35 per
cent, larger than any previous year, and business is
still
improving. W e have now more large deals
pending than at any time in our history, and we
think the outlook for 1903 remarkably bright. People throughout this country are becoming better
educated and realize that there is nothing that equals
electric light and power; and the march toward
improvement is irresistible. There is an enormous
demand for modern apparatus, and we think that
;

during 1903 the burning question will not be "How
can we sell the stuliEr" but, on the contrary, "How
soon can we deliver," the same?
Incandescent Eieotric
Light Manipulator
Company, Boston (Specialty)
This year (1902)
we have more than tripled our business over last
year, and W'e have had hard work to fill our orders
anywhere near promptly.
;

Marinette Iron Works Manufacttu-ing Company, Marinette, Wis. (.Gas Engines)
We have
:

experienced a very prosperous year, during 1902, in
our gas and gasoline engine department, and particularly engines installed in connection with electrical work, in private as well as municipal lighting
plants.
We have installed a great many power
plants ranging from 20 horsepower to 450 horsepower, both belted and direct-connected to genfurnishing power and light for factories,
are
buildings, large stores, hotels, etc.
finding an active market in municipal lighting
plants for our engine. While the past year has
shown a large increase over the preceding year, from
present indications we anticipate doing a much larger
business during 1903, and particularly 'for electric
plants, as present indications never looked brighter
in that field.
The gas engine is being recognized
as an important factor in the generation of power,
and as possessed of considerable merit from the
standpoint of economy and convenience, and is fast
supplanting steam engines in that field.
erators,

We

office

also

five

ritchburg Steam Engine Company, Fitchburg,

power

electric

Mica Insulator Company, New York

(Insulaare very happy to say that the amount
of our sales during the year 1902 has been very
gratifying.
The demand for the insulating specialties which we manufacture has steadily increased
in fact, to such an extent that in order to meet this
demand we have made an addition to our works
at Schenectady which will give us floor space sufficient to increase our output at least 50 per cent.
feel that prospects are very bright for the year
1903, and we look forward to an increased business.
tion)

:

We

We

New Haven

Novelty Machine Company, New

We

occupy a unique
position in the telephonic field, having the honor
of bringing to the attention of telephone managers
mechanical devices that strike at the root of construction, and that by simple mechanical means,
are way
which do not require skilled labor.
behind with our orders and are now increasing our
outlook
for
the
year
facilities, and the
1903 is more

Haven, Conn.

(Specialties)

:

We

than promising.
E. J. Noblett Company, Chicago (Tools and
The season opened a trifle late, but busiSupplies)
ness steadily increased in volume until the first of
November, when outside construction for the season
However, there is a very fair
practically closed.
demand for cross-arms, pins and brackets for this
time of the year. The demand for cabinet work,
switchboards, monitor cabinets and special work is
about as usual. One peculiarity, this season, has
been the increased demand for cable and terminal
The Independent telephone combo.xes or houses.
panies show a growing tendency to buy betti:r grades
of material, showing, at least in our opinion, that
they have begun to realize that they cannot build too
:

well.

The

better the

equipment the better the serv-

with a decided decrease in cost of repairs, as
poor equipment always necessitates an unusual expenditure to keep up. The outlook for next season,
However,
at the present time, annears very good.
we are of the opinion that it will not exceed this
season's business, but hope that it will.
Northern Electrical Manufacturing Company,
are glad
Madison, Wis. (Electrical Machinery-)
to say that our business for 1902 has been the largest
in the history of our firm, and each m(3nth brings
are doing our utus more and more business.
most to take good care of the patronage so genhave just completed
erously bestowed upon us.
one addition of i(X) feet to our plant and are now
completing two other additions, one 100 feet by 90
With the
feet, and the other 100 feet by 50 feet.
aid of these we hope to be able to keep pace with
ice,

:

We

We

We

January

3,

1903

the growth of our business, but we have plans in
view for further extensions at the beginning of the
year should trade conditions continue as good as
they are now. The general character of the business coming to us is first class payments are being
made promptly by nearly all of our customers, and
at present we are unable to see any weakness anywhere along the line.
;

Beplogle
Governor Works,
Akron,
Ohio
(Waterwheel Governors)
We are too busy to say
anything further than that we have sold twice as
much machinery this month as. in any other December of our existence, and the outlook for the future
:

is

good.

Shelby Electric Company, Shelby, Ohio (Arc
and Incandescent Lamps)
We look for a steady
increase in the demand for electrical appliances of
all descriptions.
We are pleased to note the demand
for American goods in foreign countries and expect
:

a prosperous year.
Referring to the lamp business,
we believe the year just closed has been an unusually

good year to most of the old companies, and has
shown a healthy increase over the preceding year.
The outlook in the lamp business this year is, we
believe, very prosperous and gratifying.
Sprague Electric Company, New York (Electrical Machinery)
The year igo2 has been one of
the best years the Sprague Electric Company has
ever had, and the outlook for business ne-xt year is
:

very encouraging, as
than during 1902.

we

expect even a larger trade

Standard Pole and Tie Company,

New York

(Poles)
The year of 1902 has, we feel, been a
very successful year from the standpoint of the pole
manufacturer and dealer. We base this statement
on the volume of business which we have been able
to do.
As a rule, in view of the fact that the majority of the construction work which is now being
done is in the northern or central states, the
operations do not begin until the early part of
March, but from that time until the present writing
we have had all- we could do to meet the demands
of our customers. The demand for good, sound
crossarms has become so great we have been forced
to enter a new territory, in order to get the proper
:

We

now have at Brooksville, Fla,, a large
crossarm plant, consisting of a sawmill with a capacity of 20,000 feet a day, and a complete set of
material.

The crossarms which we man-

crossarm machinery.

ufacture at this point are of Florida heart pine. Our
prospects for 1903 are exceptionally bright. There
is a good demand for the material and all the supply
men seem to be in a good position to handle their
business.

Standard Underground Cable Company, Pittsburg (Wires and Cables)
Our business this year
was the largest in the history of the company and
considerably exceeded that of last year, both in leadcovered cable and rubber-covered wire. It is rather
difficult to foretell the business for next year, but
we believe that it will not show any material, if
an}', decline from the year 1902.
:

Triumph
trical

Company, Cincinnati (ElecOur own particular business for

Electric

Machinery)

:

the past year has been something over 50 per cent.
any previous year, and the outlook for
coming year is e-xtremely promising.
make
this assertion not only from the number of inquiries
that we are having at this time and the prospective
sales that we have in view, but from orders that we
already have booked which are far in excess of what
they were this time a year ago, so that we firmly
believe that the coming year's business will be in
excess of any previous years. The above refers to
our own particular business. From the reports that
we have from other manufacturers the majority of
them are of the same opinion as ourselves.
G. A. Wilbur
Co., San Francisco (Manufacturers' Agents)
The electrical business in California has been exceptionally good during the year
that is now drawing to a close. All the principal
manufacturing companies and most of the supply
houses have had a large trade. Complaint has been
made of the slow delivery (if goods by even the
largest manufacturers, particularly of generators and
motors of exceptionally large sizes. Owing to the
low price of oil that has prevailed here for some
time past that commodity is coming into general use
for fuel, and the result has been that many new
manufacturing plants have been and are being built
in this city and the surrounding territory.
These
plants are arranged for being operated by electric
power and a number of old ones are being equipped
with electric motors to be driven by generators located in the different plants or supplied by the local
electric companies.
The completion of the Standard
Oil Company's pipe line from the oil fields to tidewater gives assurance of a continued low price of
oil, so that California will become more and more
manufacturing state.
The waterpower
great
a
plants have also done a large business, and it is now
more a question with the long-distance transmission
companies where they will find a supply of water
for increasing their output than it is where to find
All of the principal
a market for their current.
streams reaching into the Sierras have been experted, and most of the desirable water rights have
been taken up. Arrangements are being made for
developing these waterpowers so as to get a large
increase of the already immense amount of power
being generated by nature's forces far up in the
in excess of

We

the

&

:

January
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Sierra footliills. The completion of the Standard
Electric Company's lines into San Francisco is an
event in a direction that will doubtless soon be followed by other long-distance power companies.
project for building an electrical trunk line through
the center of the state, from Butte to Fresno Counties, has been inaugurated, and plans and data are
now being made by Mr. Sidney Sprout, an electrical
engineer of this city, who is familiar with water-

A

power development throughout this entire region.
These plans contemplate the uniting of all the
smaller waterpower plants in the counties through
which the trunk line will run, and bringing a large
portion of this power into San Francisco over one
trunk

It is estimated that fully

line.

100,000 horse-

power can thus be gathered up and brought to
cit}- for commercial uses, while branches from

this
this

trunk line could- supply current to all the interior
cities and towns.
The project when completed will
be a very large factor in the matter of supplying
power throughout the more thickly populated parts
of the state. The outlook for business in this section for 1903 is very bright, and it is confidently believed that a larger mmiber of generators and motors
will be sold next year than in an}'- previous year.

Marshall -Sanders Improved Socket
Lining.

The accompanying illustration shows a new improvement in socket construction, which has to do
particularly with the insulating lining.

Considerable
has been experienced, and complaint made
heretofore from the fact that linings could not be
removed from the socket shells for refinishing the
shells.
From this certain manufacturers went to the
other extreme, and made the linings so loose that
they dropped out, a decided inconvenience when the
wireman was on top of a high step-ladder wiring up
a socket, and a decidedly bad fire risk when the
difficulty

"
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Operation of Engine and Electric-

Sims Steam-exhaust Head.

motor Stops.

The Sims improved exhaust head

Stop mechanisms for steam engines and electric
motors providing against danger or accidents involving life and property have and are still performing good and valuable services. It is a fact, however, that there have been a number of instances
where stop mechanisms have failed to perform their
dut}-, chargeable, in many cases, to inattention and
the exhaustion of batteries, but traceable in the main
to imperfect methods of wiring.
The necessity and
importance of stop mechanism for engines and motors is abundantly emphasized by the extended recognition given them by manufacturers and property
owners, and any sj'Stem of wiring is of interest and
Smportance which will increase its efficiency or
assure

a

greater certainty

of

its

successful

that is illustrated
is being put on the market by its manufacturer, the Sims Company of Erie, Pa.
It is a
substantial light cast-iron structure and, it is claimed,

herewith

will not leak or wear out.
In the lower section of
the head is a deflector, with four or more ports (ac-

opera-

tion.
is a system of wiring designed
lOO Broadway, New York city,

Illustrated herewith

by F.

S.

which,

it

Palmer,
is

more sure
I

shows a

stated, will obviate difficulties

and make

the operation of stop mechanisms.
slate

board upon which

Fig.

mounted a
shown a singleis

double-throw switch. There are also
throw switch, operated by electricity, a high-resist-

bell, a small single-throw switch, and bindingposts indicated by (i) (2) (3) (4) (5) in Fig. 2.
The board may be located at any convenient place.
The double-throw switch is used to test all the
wires and ring the high-resistance bell without operating the stop mechanism. The small switch is
used to operate the motor switch or stop mechanism
a^ often as desired, thus keeping it in active use.
Fig. 2 is a detail drawdng of the method of wiring
any engine stop mechanism, showing circuit-closers
on three floors. To operate the engine stop or open
the motor switch, any circuit-closer (CC) is used,
say that on the third floor. The current passes from
battery to binding-post (5), engine-stop magnets or

ance

SIMS STEAM EXHAUST HEAD.

cording to the size of the head) shown at (A) (A).
These ports being on a circle gives centrifugal motion
to the steam, throwing it against the ribs (B) where
the moisture and grease are intercepted.
part of
the exhaust steam passes out at the top of the deflector into a cone-shaped deflector with considerable
force, as indicated by the arrows.
This drives the

A

@

^ ^...
!!

c^ q.

I'l

#

.1

'S

Fig.
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Switchboard.

Ih
Fi^.

2.

Diagram

cf Conoections,

OPERATION OF ENGINE AND ELECTRIC-MOTOR STOPS.

wireman left out the linings which dropped
out and put the shells back without any lining at all.
attempts have been made to get between
these two difficulties by various makeshifts, such as
nicking the bottom of the shell, rolling beads in the
lining, etc., all of which have fallen short of the
careless

It is said that

results desired.

The Marshall- Sanders Company of Boston has
recently brought out the lining described, which is
made from a special elastic fiber by a patented process, which makes the lining expansible, so that it
can readily be forced into the socket shell by the

MARSHALL-S.A.XDERS IMPROVED SOCKET LINING.
fingers,

and

as easily

removed; but

it

exerts

suffi-

cient friction against the shell so that it cannot be
shaken or dropped out, thus accomplishing the desired results in a workmanlike and entirely satisfactory way. The Marshall-Sanders Company already
reports a remarkable inquiry and many large orders
for its well-known sockets with this style of lining,
which is furnished without extra charge.

The Edgartown (Ohio) Electric Light Cohipany,
E. A. Geaugue manager, is in the field for the following material: One i,ioovolt, 40 to 50-kilowatt,
alternating-current generator
one rheostat 300 incandescent lamps; 6,000 to S.ooo feet of wire; 30 to
transformers,
insulators,
and one boiler.
35
400
;

;

electric switch for motors, to post (4), post (A) on
test switch to (B), to post (3), circuit-closer (CC),
third floor, to post (2), to battery or from battery
to post (5), to stop or switch, as above to post (4),
to circuit-closer (CC), to post (2), to battery.
Thus
it will be seen that should one or both wires connected to circuit-closer (CC) on third floor be
cut, the closer will remain operative.
To test the wire and battery the test switch may
be thrown so that the blades rest in knives at (E)
and (F). The wires are then in series with the
magnets of the stop or motor switch blade, post
(D), post (r), section wire, post (2), and battery.
Several hours before the failure of the battery current to operate the stop or motor-switch magnets
by the use of any circuit-closer, the battery will fail
to ring the bell, while should there be any break
in the w^ires the bell will fail to ring at test.
The apparatus is so simple that it would seem
that the operator in charge of it would be very
negligent if he permitted it to get out of order.
The
attendant can use the small switch for stopping
either engine or motor every day, if he chooses, thus
assuring himself that everything is in readiness for
stopping the same from any floor in the building.
Arrangements can easily be made to notify outside
parties if any shutdown is desired.
This system of operating stop magnets is also
arranged with annunciators to indicate the floor or
section in which the circuit-closer has been operated,
also to make record of all tests.
The method of
wiring is fully covered by letters patent, and has
been in use for several years.

The Toledo, Port Clinton and Lakeside Railway
Company of Toledo, Ohio, has been incorporated with
a capital stock of $10,000.
The incorporators are
H.
dis

McEvory, L. E. FIoo', H. S. Lanand D. H. James. The company purposes to

P. Klauser, P.

build an electric railway having Toledo, Ohio, and
Lakeside, Ohio, for termini, and passing through
Lucas, Wood and Ottawa Counties.

water from the ribs into the well below from
it is piped off.

Elevated Road

in St.

rhich

Louis.

Mo., is, just at present, besieged by
sundry railway organizers who submit proposition
after proposition to the City Council, containing reSt.

Louis,

quests for franchises on rights to construct elevated
railway systems from the downtown district to the
World's Fair site. The fifth application for a franchise for an elevated system of this kind was presented to the City Council last week by the Metropolitan Elevated Rapid Transit Company. The main
line of the system is to have five or six branch lines
running to various parts of the city, and the life
of the franchise is to be 100 years.
The main Ime of the proposed system would commence at Ninth and Market Streets, running north
on Ninth to Franklin, to Fourth, to Market, to the
junction made with Market and Laclede to the east
line of Forest Park, thence over the right-of-way
of the Wabash railroad to point near the northwestern corner of the park,
i'he first branch from
the main line is to begin at Ninth and Franklin
Strets, and go west to the city limits; the second
branch would commence at Jefferson and Market
Streets, and go to West Jefferson, to Chouteau, to
Ohio and to Broadway; the third branch is planned
to begin at Euclid and Laclede and run north on

Euclid to Delmar, thence to the western limits of
the city; the fourth begins at Euclid and Laclede,
west to King's Highway, to the southeast corner of
Forest Park, to Berthold, and then over private
right-of-way to the western city limits. The fifth
branch begins at Jefferson and Franklin and reaches
to the northwestern limits over an undecided rightof-way, and the sixth branch, should it be built,
would begin at Ohio and Gravois Road and %o over
Wyomiug, Kings Highway and Tyler to the western
city limits.

The

city is offered $5,000 annually, beginning in
five years after $10,000 yearly during
the remaining life of the franchise.
1910,

and for

:
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Combined Telephone, Telegraph, Electric-light and Power System.
A novel system bj' means of which a subscriber
with electric light, power and communication over the same circuit at the same time
has been invented by Alexander McMartin Stark
of Toronto, Canada, and patented in the United
In carrying out the purpose of the invenStates.
tion Mr. Stark uses a power current transmitted
over a main power circuit and distributed at
each subscriber's station to the subscriber's main
him continuously with curcircuit
to furnish
his
lamps, motors, and communication
rent for
instruments and maintain this power current at
constant tension by storage battery bridged across
the main power circuit between the generator .-ind
is

furnished

subscriber's

station.

The

accompanying

drawing

represents a diagrammatic view of a complete system
of distribution.
In the drawing (a) is the generator station, which
may contain any number of switchboards, and (b)
(b') the subscribers' stations. Connecting the generator station with the subscriber's station is a threewire circuit consisting of two main conductor wires
(d) (d') and a main return wire (e). Tapping
rO-rOi

stations the current continuously passes over the
subscriber's conductor wire (f), through the electric lamps (g) and motor (g^), to the return wire
(.h) and main return wire (e).
The current through
the
lamps and motor is
not
interrupted
to
any noticeable or appreciable extent by the cutting

of the telephone or telegraph instruments, or, in
other words, the circuit of the current from the
generator through the lamps and motors is continuous and of a sufficiently high potential to perform the work required of it. At the tap (1) sufficient current is taken off the power circuit to opcrate the telephone and telegraph instruments and
passes through a resistance (m)- to protect the telephone and telegraph instruments against its high
potential.
The current circuits continuously from
the resistance (m) through the telephone conductor
wire (i), receiver (j), transmitter (k), telephone
return wire (o), to the main return wire (e). In
the case of the telephone, the circuit of the current
is constant through the instruments,
while in the
case of the telegraph instrument, the circuit of the
current is interrupted until the telephone hook (r')
engages the contact point (q).
Assuming that subscriber's station (b) desires
to communicate with subscriber's station (b'), the
receiver is removed from the telephone hook (r'),
when a circuit from the generator (a) is established
over the subscriber's conductor wire (f), resistance
(m), condenser and telegraph circuits to the contact point (q), hook (r'), and line wire (s) to the
signal lamp (v).
The operator at the central station, after the lighting of the signal lamp, brings
the contact points (i") (j") into engagement with
the contact points of the branch wires (k") (1"),
respectively, forming a circuit from the line wire
(s) through the operator's instrument at the central station and line return w'ire (f) to the main
return wire (e), putting the operator's instrument
into communication with the instrument at subscriber's station (b).
The generator current from
subscriber's station terminates in the tip (t) of the
plug (u), and the operator on being requested to
connect subscriber's station (b) with subscriber's
stati^on (b'), inserts the tip (t) of the subscriber's
plug (u) into the jack (t') of the subscriber's
in

station

(b').

On

the removal of the receiver from the telephone
at subscriber's station (b') the circuit of the
current through the signaling device is broken and
is
established over the condenser conductor wire
and through the condenser to the telephone instrument and also over the telegraphic circuit and then
over the telephone return wire to the main return
wire fe). The subscriber at station (b) is now
in communication with the subscriber at station (b'),
the generator (a) continuing to furnish the current
for the operation of the instruments, as well as for
the operation of the lamps and motors at both
stations.
When the plug (i^) is inserted in the
jack (4) the calling subscriber's spring (x') moves
against the contact point (a^), and establishes a circuit from the generator (a) over the line wire (5)
through the disconnect lamp (w'), to the line return
wire (f), the spring (x') and contact point (a^),
forming part of the plug switch. When the generator circuit from the subscriber's station (b) is
broken by the receiver being hung on the telephone
hook (r') at subscriber's station (b), the circuit
through the disconnect lamp (w') is broken and
the operator is signaled that the instruments are no
longer in use, and the plug (i") is then disconnected
from the jack (4) and returned to its socket.

hook

COMBINED TELEPHONE. TELEGRAPH, ELECTRIC LIGHT
AND POWER SYSTEM.
the main-conductor wire (d) and leading to the
subscriber's station (b) is the subscriber's conductor
wire (f), in circuit by means of the subscriber's
return wire (h) with the main return wire (e).
Connected in parallel with the subscriber's conductor and return wires are a series of lamps (g)
and a motor (g°). The electric current continuously
circuits over the main-conductor wire (d) to the
subscriber's conductor wire (f), through the lamps
(g), subscriber's return wire (h), to the main return wire (e). Tapping the subscriber's conductor
wire (f) is the telephone conductor wire (i), leading .to the telephone receiver (j), in circuit with
the telephone transmitter (k), which is connected
with the subscriber's return wire (h) by the telephone return wire (o), and interposed in the circuit between the tap (1) and receiver (j) is a reThe telephone hook (r') is connected
sistance (m).
to the line wire (s), leading to the tip (t) of the
plug (u), and connected to the line wire (s) is the
conductor wire (a') of the signal-lamp relay (c').
The subscriber's signaling device (w) is tapped
on the subscriber's return wire (h) by the wire
(w"), and when the receiver is on the hook (r')
the circuit for the current is established over the
line wire (s) from the central station through the
hook (r'), contact point (q), subscriber's signaling
device (w), and wire (w'') to the main return wire
Connected with the condenser conductor wire
(e).
(p) are the wires (x) and (x"), forming the telegraph circuit, in which is interposed the usual telegraph instruments (y). Interposed on the condenser conductor wire (p), between the telegraphcircuit wires (x) and (k"), is a condenser (r), the
purpose of which is to prevent the interrupted current of the telegraph instrument being transmitted
When
to the receiver of the telephone instrument.
the receiver has been removed from the tetephone
hook (r'), the circuit from the central station is
from the tip (t) of the plug (u), line wire (s),
telephone hook (r'), contact point (q), condenser

conductor wire

(p), telephone

conductor wire

(i),

and transmitter (k) to the telephone
return wire (o) and main return wire (e), and
also over the telegraph circuit, the telegraphic messages being received and transmitted over the telephone circuit when the telephone hook is in this
recci\?er

(j),

A

similar system of circuits is installed
position.
in the subscriber's station (b').
Bridged on the main power circuit is a storage
battery (z) to aid in maintaining constant pressure
of the current as it circuits from the generator to
the subscribers' stations and to remove the effects

of the imperfect commutation of the generator and
destroy the individual vibrations of the current by
a neutralization of the same. At the subscribers'
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— One

connection

of the

with

most

electric

tramways which has taken place on this side of the
.A-tlantic has been going on for some time between
the Dublin United Tramways Company and the
driver

of a

cart

for

injuries

sustained

in

conse-

quence of an upset of his vehicle on this company's
lines.
The whole argument has turned upon the
liability of the company to sand its tracks properly.
In this country the ordinary courses open to anyone
challenging the decision of the judges in the first
instance is the Appeal Court, and finally the House
of Lords. Inasmuch, as in all three instances, the

tramway company lost its case, the question of the
sanding of tramway tracks may be said to have been
settled.
The House of Lords decided that,
despite the company's charter under the tramways
act of 1870, it had no exclusive right to the use
finally

of the roads, but the part over which its cars ran
was placed under its immediate superintendence, and
it was the duty of the company to secure the public

convenience over that part.
The next session, and, indeed, all future sessions of Parliament, is likely to witness a diminution of

applications for provisional electric-lighting*
orders consequent on the rapid development of electric power supply over large areas.
Orders which
have Iain idle for many j-ears are frequently being
taken up by the companies which already have
powers, while many local authorities contemplating
the erection of their own works, have stayed their
hands in anticipation of obtaining a supply from
these wholesale companies at a much cheaper figure
than they themselves could generate at. In the next
session of Parliament new 'bulk"companies are proposed for the north of Ireland, North Wales, Shropshire, Somersetshire and Cheshire, and at present
there does not appear to be much prospect of serious
opposition. In addition, quite a number of local
governing bodies already giving' a supply of electricity, are seeking powers to provide current for districts lying well outside their authorized area, so
that a very few j^ears should now- see the number
of undeveloped provisional orders brought down to
the irreducible minimum.
The advantages of the underground-conduit system of electric traction for the facilitation of traffic
inside towns, which has already been recognized by
the London County Council, is also being taken up
by other municipalities. Thus, at Bournemouth, a
large south coast watering place, a fairly extensive
system of combined conduit and trolley traction is
being installed and is well on the way toward completion.
The contractors are the American firm of
J. G. White & Co., and the trolley will only be used
on districts outside the actual town. Several municipalities are also inquiring into the possibilities of
the surface-contact system, and a recent offer of the
Dolter Company, which has a system in operation
in Paris, to pay the expenses of the Bath council on
a trip to inspect this, is likely to bring about a
certain amount of confidence.

The Westinghouse company's new works at
Manchester are now practically complete. Some
3,000 men are at work and all orders will, in future,
be e-xecuted there. The growth of the company's
business in Great Britain may be judged from the
following: Orders received during year ended July
31,

July

Experiments with

1903

Jaiiuan,' 3,

1899, £279,000; to July 31,
31, 1902, £825,000.

1902, £932,000;

since

W.

High Potentials at

New York

Low Frequencies.
Professor Harold B. Smith, head of the department of electrical engineering of the Worcester Polytechnic Institute, Worcester, Mass., has concluded
a long series of experiments with low-frequency
electric currents of very high potentials.
New principles have been evolved, which will be of great
importance in the transmission of power over
great distances, it is asserted. The Iron Age says
"Professor Smith has made these experiments with
a transformer which has developed 500,000 volts,
which is the highest voltage ever obtained by a lowfrequency current in a single transformer. The principles involved, which will be given in detail to the
scientific world next spring, are these
Potential, or
electrical pressure, and distance of transmission of
power are not alone the causes of loss of power in
transmission.
The size of the conductor, or wire,
has a great deal to do with loss of power, due to
leakage between the conductors the larger the conductor the less the loss. Iron wire is a good and
practical conductor, to replace copper, for high-potential currents over long distances under certain
conditions.
Professor Smith asserts that the generally accepted theory of electrical engineers, that
in power transmission over a distance the loss of
power due to leakage between conductors increases
as the voltage is increased, is not sound. The experiments have shown that the commonly accepted
statement of a great electrical engineer, that, in his
:

;

opinion, from 50,000 to 70,000 volts is the limit for
power transmission, is incorrect. Experiments with
insulators, which accompanied the study of highpotential currents, gave results which were of advantage to the Standard Electric Company of California, which is conveying power a distance of 200
miles from waterpower to Oakland and San Francisco.
Insulators were made which withstood a pressure of 235,000 volts."

New

York, December

Notes.

—The

Board of Estimate
and the New York Central have finally reached an
agreement on the question of the improvements contemplated by the railroad company, whereby the
city is to pay for its share in these improvements
an amount not to exceed $600,000. This amount is
to be spent in the erection of bridges and viaducts
over the railroad tracks, as they will be depressed
by the proposed scheme. For the increased privileges allowed the company, the city will receive
an annual rental of $25,000. This point of remuneration was the stumbling block in the way of all the
former plans. A further stipulation concerning the
Park Street tunnel through w'hich all trains, in the
near future, will be run by electricity, was to the effect
that in case of a breakdown of power only through
trains shall be allowed to proceed by using steam.
All cases of breakdown or emergency are to be decided upon by the Mayor before a steam locomotive
is

29.

to enter the tunnel.

Traction troubles are slowly clearing away and
the railway systems are doing all in their power to
improve their facilities for handling the traveling
public.
The Manhattan system has answered Mayor
Low's call, and has promised all that could be expected
from such a corporation. The Brooklyn
Rapid Transit Company also made answer to the
mayor, and seemingly satisfied him that its cars
would run on a better and more regular schedule.
A rumor is afloat that, at the finishing of the Pennsylvania tunnel, the Brooklyn Rapid Transit Company will be leased by the railroad company on much

same basis as the Manhattan deal was closed
Whether this be true or not could not be
determined, but the comment along this line is very
strong here.
.Arrangements have been completed by which the
steamship Deutschland will in the future make use
the

recently.

January

3,
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of an electric-signal system in place of the old-style
flasher and lantern systems now in use.
This scheme
employs letters and figures 10 feet high, and it is
said that by the aid of a night glass these will be
visible up to between six and seven miles.
Another
feature of the new system is that it records any
signal sent, thus avoiding a possibility of an argument on that point. The system is the invention of
Mortimer Norden, an electrical engineer of this city.
The European Rothschilds are reported to have
invested $10,000,000 in the Interborough Rapid Transit Company's work.
This is a greater holding than
that of any other one interest in the combination.
The Rothschilds are represented in the United States
in all their railway investments by August Belmont,
president of the Interborough company. Frank Hed\ey of Chicago, the new superintendent of the companj-, will begin his new duties by the middle of

next month.

A mortgage and deed trust of $2,000,000 to the
Guaranty Trust Company of New York city has
been filed by the Queen's Borough Gas and Electric
Light Company of Rockaway, L. I., to secure bonds
for that amount.
Part of the proceeds derived from
the 'mortgage will be used to retire two mortgages
now standing, one for $250,000 and one for $150,000.
Four hundred thousand dollars more is to be used
for the acquiring of property by the company, and
the remainder will be issued as needed.
O.

The

size.

England News.

—

Boston, Mass., December 26. The Boston and
Northern Street Railroad Company is to build a
large car bant at Reading, Mass., and a large power
house at Gloucester. Mass.
The Old Colony Street Railway Company has
prepared plans for large power houses at Taunton,
Quincy, and Fall River, Mass.
The Massachusetts railroad commissioners have
granted the United Electric Light Company's petition for an issue of stock amounting to $145,000.
The company is located in Springfield, and will use
the proceeds to pay its floating debt and build additions to its underground lines.
During the last two
years the company has spent over $395,000 for improvements and additions to its plant.
At a recent meeting of the New England Railroad
Club Robert L. Warner, the Boston sales manager
of the Westinghouse Electric and Manufacturing
Company, read a paper on "Electrically Driven
Shops," illustrated by stereopticon views, showing

many

e.xamples of the application of direct-current
and induction motors to the driving of machine
shops, tools, etc.
Westinghouse, Church, Kerr & Co. have moved
their Boston office from the Exchange Building to
the new Board of Trade Building, 131 State Street.
At the ilassachusetts railroad commissioners' hearing on improved electric-car fenders, models and
drawings of fenders were shown and explained by
Louis Pfinget. whose fenders are largely in use in
Boston; William B. Collins of North Dartmouth,
Mass.
Obe Cullison of York, Pa. Thomas H.
Sherman, exhibitin.g a model of a fender invented
by C. M. Moore; C. B. Forward of Cleveland, with
a dra\nng of a wheel-guard fender
J. M. Galvin
of Boston and E. L. Hem, representing the HipwoodBarrett fender
G. B. Dovey of Cincinnati, representing the Hunter automatic fender, and F. A.
Osborn, Jr., representing the J. H. Thayer platform
fender.
B.
;

;

;

;

—

Toronto, Decemter 27. The Great Northwestern
Telegraph Company of Canada is seeking an order
to compel the town of Oshawa to remove from the
company's poles all the electric lights, wires, attachments and supports of the municipal plant The
company also asks for an injunction to restrain the
town from transmitting current along the company's

larged.

Banker Paine, manager of the Ontario Power
Company, has guaranteed the delivery of electrical
energy from Niagara Falls to Toronto by January
I, 1904.
At the expiration of a year from now, he
says the company will be in a position to furnish
Toronto with 15,000 horsepower, and if more is
needed it can be had. A double pole line will be
built from the Falls to Toronto, so that in the event
of one line being disabled from any cause the second
will be available.
Sherbrooke, Que., is considering a scheme for a
municipal electric-lighting system, and the elections
in January will hinge to a very large extent on the
question of the purchase of an electric plant. A
waterpower out at Westbury, 18 miles distant, has
already been bought by the city, and it is the avowed
intention of the municipal-ownership party to develop this power and transmit the electrical energy
to Sherbrooke.
Application is being made to the
Legislature to appropriate right-of-way for a pole
to the city.
The Gas and Electric
a splendid plant on the Magog
city, and the municipalownership party asserts that, if the company will sell
at a reasonable price the city will buy the plant and
drop the Westbury power scheme.
H.

from the plant

Company has

Light

River,

in the heart of the

Southern Developments.

and

lighting, there Jjeing some opposition to the present
lighting service.
On the other hand, the Chatta-

nooga Light

governor-general in council to proceed with its work.
Its plans are to tap the Welland River east of the
Welland Canal, and by means of a cut to carry the
water of the Niagara and Welland Rivers to the
high bluff near St Catharines, where a fall of over
180 feet is obtained, and thence waste into Lake
Ontario. This route also gives three other falls of
S3 feet and 56 feet below the bluff, or a total of
over 300 feet.
The property owners of Nelson. B. C, have voted
an electric-light by-law for $150,000. The money
is to be spent in putting in a power plant and extending the city's electric-lighting system, on which
$75,000 has already been spent.
The Canadian Niagara Power Company's wheel-

Power Company has begun

and

a
plant which, together with the
machinery purchased, will represent about $200,-

large addition to

new

its

The company proposes to improve its service.
The town of Lewisburg, Tenn., has voted $5,000

000.

electric-light
plant.

bonds

for

an

building

electric-light

The Macon (Ga.) Railway and Light Company
has executed a mortgage for $1,000,000 to the North
American Trust Company of New York as trustee
on all of its properties. "The bonds are five per cent,
gold coupons, running for 50 years. This will
of the street railways.
at Furman's Shoals, on the
River, near Milled.geville, Ga., will probably

perfect the consolidation

A

fine

Oconee

waterpower

be developed soon. Litigations have so far checked
the developments, but the question of ownership
has been settled, and the company's plans will be
announced in the near future.
The W. T. W^eaver Power Company of Asheville,
N. C, proposes to furnish the city with electrical
power from the plant now being erected on the
French Broad River. It is expected that the plant
will be in operation by July ist
minimum of
3,000 horsepower is available.

be 12 miles in length. This company has lines
from Canton to Alliance almost completed, and the
line from Alliance to Sebring is in operation.
It is reported that the Mandelbaum-Pomeroy people have purchased a franchise held by Fred Jones
for an electric railway between Gallon and Marion.
Such a line would connect the Central Ohio Traction lines with the Columbus, Delaware and Marion
road, but M. J. Mandelbaum has denied that his
syndicate has purchased such a franchise.
It is reported that a survey is being made from
Andersons Ferry into the heart of Cincinnati, and
that it is supposed that the Cincinnati, Lawrenceburg
and Aurora is seeking to build its own lines into
the city, but nothing definite can be learned in regard to the matter.
H. L. Smith, a wealthy man of Smithfield, W. Va.,
has made application to build an electric railway in
Ravenswood, that state. It is his intention to cross
the river at Racine, and connect his lines with the
It will

Ohio roads at that point.
The Youngstown and Southern Railroad Company
has been granted a franchise to build its lines
through the town of East Liverpool.
The Columbus Railway Company and the Appleyard companies presented their employes each with a
turkey for Christmas. Those who are not married
and could not make use of a turkey were given
a dollar or something of equal value.
A report is current that the Appleyard syndicate
has purchased the Bellaire, Zanesville and Cincinnati steam road.
It is said the road is difficult to
operate because of the grades, but as an electric road
it could be used without
further expense. If this
is true, the
syndicate will not have much trouble
in getting into Wheeling, W. Va., and Pittsburg.
The Yost Electric Manufacturing Company, incorporated in West Virginia, has been authorized t^
do business in Ohio, with headquarters at Toledo.
The Leetonia Light and Power Company of Leetonia has reduced its capital stock from $30,000 to
$10,000.

The Dayton and Muncie Traction Compan}' of
Dayton has awarded contracts for the power-house
machinery. Sterling boilers. Buckeye engines and
\^'^estinghouse generators and motors will be used.
The

contract aggregates almost $200,000.
In an interview, former Governor Asa S. Bushnell
quoted as saying that his company, now being
organized, will build not less than three interurban
roads leading into Springfield. It is probable that
one of them will extend into Indiana, and the ri.arhtof-way is being secured for some of them. The
county commissioners have granted a franchise for
one extending from Springfield to Piqua.
Attornev'-general Sheets has threatened to take
action to oust the Miami and Erie Transportation
Company unless the contention between it and the
Cincinnati Electric Manufacturing Company is settled,
is

The Miami and Erie company claims that
at once.
its franchise gives it a right to use anv lands along
the canal for its own purposes, but Judge Sheets
says that the Board of Public Works and the Canal
Commission must concur in a contract of that kind
and that such joint action was not taken in the grantO. M. C.
ing of the franchise.

A

The Birmingham Railway, Light and Power Company of Birmingham,

Ala., has

completed a second

The capacity of the power
being doubled, a total of about $2,000,000
improvements, now being under way or com-

plant

line to Ensley.

is

in
pleted.

The
March

council of Atlanta, Ga., has extended to
i6th the time limit allowed to the Atlanta
Company for accepting its franchise. The
work specified to be done on certain streets, howL.
ever, was not modified.
Electric

From the Buckeye

it

which have granted permission to telegraph and
telephone companies to erect poles and string wires
on the streets, and then demanded the right to use
the same because the poles were on the public streets,
which belong to the city.
The Niagara-Welland Power Company is making
application to the Parliament of Canada for an act
increasing its capital stock, changing the name and
bonding powers of the company, authorizing the
issue of paid-up stock for certain purposes, changing
and defining the powers of the company as to appropriating and entering on lands and the purposes
thereof. This company was chartered in 1894, and
was authorized in May last by an order of the

—

N. C, December 27. Interesting developments are in progress at Chattanooga, Tenn.,
in the municipal lighting field.
The board of public works has decided to ask that $115,000 be included in the proposed bond issue for municipal
Charlotte,

A

great deal of interest attaches to this case,
will doubtless be fought through all the courts,
as it will be taken as a precedent for all other towns
wires.

extended to double its
length of the pit will be 540 feet,

will then accommodate 11 turbines totaling iio,000 horsepower.
Owen Sound, Ont., by an almost unanimous vote
carried two by-laws involving an expenditure of
$75,000 for taking over the gas and electric-light
plants of the town. The lighting plant will be en-

electric

Canadian Intelligence.

total
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will be

and

line

New

Niagara Falls

pit at

State.
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Cleveland, Ohio, December 27. W. H. Ford is
promoting a company to build a line from Lindale
to Cleveland. The distance is five miles, but at the
present time it costs passengers 10 cents to make
the trip. Mr. Ford will make a five-cent fare, and
if the city puts through certain streets he says he
w'ould not object to a three-cent fare.
Dr. Dukel of Toledo and several other capitalists
of that city and Adrian, Mich., are behind a scheme
to connect Cincinnati and Chicago with an electric
Their plan is to use the present lines between
line.
Cincinnati and Toledo, or at least those being built,
and also the line betwen Toledo and Adrian, and
They
to build a line from that point to Chicago.
believe they can make their arrangements and get
their line in operation before the first of January,
1904.

The officers of the new Toledo, Port Clinton and
Lakeside Railway Company of Toledo are as folPresident, P. McCrory vice-president, L. E.
lows
Flory secretary and attorney, D. H. James treas;

:

;

;

H. R. Klauser.
C. M. Thomas has been granted a franchise to
build an electric line from Paris, Ky., along the
Paris and North Middleton, Paris and Flat Rock,
North Middleton and Plum Lick and Cane Ridge
and North Middleton Pikes. C. C. Clark and Webb
urer,

Bratton are also interested in the plan.
The Stark Electric Company of Canton is having
the survey of the line from Sebring to Salem made.

Information irom Indiana.

—

Indianapolis. December 28. The stockholders of
the Indianapolis Street Railway Company have v'Oted
to accept the proposition of the Indianapolis Traction and Terminal Company and leased the system
for a term of 30 years. The terms of lease have
heretofore been made public, consisting of the guaranteeing the interest on the bonds, and the interest
on the stock, assuming the obligation of the Broad
Ripple Company and taking care of the fixed charges,
all told amounting to over a million dollars a year.
Hugh J. McGowan resigned as president of the
Indianapolis Street Railway Company and was
elected president of the Terminal Company. Admiral
George Brown was elected president of the IndianThe lease becomes
apolis Street Railway Company.
effective

January

Ist,

and

at

midnight December 31st

the property will pass into the hands of the "Terminal
company. The Terminal company filed notice with
the secretary of state of an increase in its capital
stock of $4,500,000, making a sum total of $5,000,000.
Of this, $1,500,000 is to be prorated to stockholders
of the street-car company as an inducement to their
consent to the lease. The company will also issue
$5,000,000 of bonds. The control of both companies
Work
is vested in the Widener-EIkins syndicate.
will begin immediately on the building of the terminal station and tracks, and in order to facilitate
the work a construction company, incorporated in
New Jersey as the Indiana Company, with $1,000,000

This company will do
capital, has been organized.
the work, its directorate including many of the promsyndicate.
Widener-EIkins
inent members of the
The rapid development of the interurban business
in the state has prompted interurban men to ask
for the appointment of a committee in the LegisDuring the previous
lature on interurban roads.
session interurban matters were referred to the railroad committee. The interurban men say this is
not fair, as the interests of the interurban and the
steam roads are generally inimical that the railroad
lobby always has more or less influence with the railroad committee, and does not hesitate to fight interurban projects. It is understood that a number of important interurban bills will be introduced and that
:
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the present statute will be amended 50 as to leave no
doubt as to the obligation of the railroads and interurbans to put in interlocking switches at their
crossings.
The law is not now mandatory with
either the steam or electric road.
bill will be
introduced compelling interurbans to fence their
tracks, the same as steam roads.

A

A company has been formed, and will file articles
of incorporation on the first day of the new year, for
the purpose of building an electric railway to connect Laporte and Logansport.
The articles further
contemplate the building of a branch line from Bass
Lake, via Lake Maxinkuckee to Rochester. These
lines are to form a connecting link between the electric systems of central and southern Indiana and the
various lines in progress of construction in northern
Indiana. It is said that eastern capitalists are interested in the project, and the promoters say the
line will be built the coming year.
The announcement is made that the securing of
rights-of-way have progressed so rapidly and that
the donations of property along the line by farmers,
who are very desirous for the line, have assured
the speedy building of the Newcastle-Pendleton line
early in the spring.
This, road will connect with
the LTnion Traction Company at Pendleton, affording a large and wealthy section of country an outlet
to Indianapolis by trolley-linc service. Judge D. H.
Bundy. Hon. D. A. Ogburn and C. S. Hernly are
promoting the road.
The Wabash River Traction Company has completed its line between Wabash and Logansport, and
made several successful trial trips last week.
contract for the construction of 15 bridges
along the route of the Indianapolis Northern
Traction Company has been awarded to the Indiana
Bridge Company at Muncie. The construction will
be of stone, concrete and steel.
The Union Traction Company is contemplating the
construction of a line in extension of its system to
Newcastle and Richmond, paralleling the Richmond
division of the Pennsylvania Railroad from Middleton east.
Central Avenue trolley wire broke at 10 o'clock
on the night of the 22d and fell on a Broad Ripple
car, transmitting electricity dowm the stove pipe in
the motorman's vestibule, shocking the motorman
into unconsciousness and convulsions.
The passengers escaped injury, but the car was nearly consumed by fire before the department arrived. The
accident has suggested the danger of passengers sitting near the street-car stoves that have unprotected
metal chimneys protruding above the roof of the car.
head-end collision between limited car No. 225
and ''Martha," the elegant private car of President
McCulloch on the Union Traction Company's line
on the 25th inst., damaged both to a considerable
extent, killed Motorman Frazier of the limited and
injured several passengers.
The cause was due to
the watch of Motorman Johnson of the private car
F.
being slow.

A

A

A

Northwestern Notations.

—

Minneapolis, December 27. Work is to be begun
at once on installing the new electric-light system
at Chisholm, Minn., for John Costin.
The electric-light plant at Riceville, Iowa, has

been sold for taxes.
Mr. Derby has been granted a franchise for an
electric-light plant in Graettinger, Iowa.
The East Wisconsin Traction Company has been
granted a franchise for an electric-railway system
through the streets of Green Bay, Wis. This company proposes a line to Kaukauna, Wis., wliere connection will be made with a line to Oshkosh, Menasha, Applcton and other points. A connection is
proposed with Beloit over the new road just being
completed to Jancsville.
The attorneys for the Water Board, in the suit
against the Twin City Rapid Transit Company, in
St. Paul, for damage to water pipes by electrolysis,
have depositions from Major William M. Black,
U. S. A. Corps of Engineers, commanding the post
of Washington barracks; from Walter C. Allen, in
charge of the electrical system of Washington, D. C,
and from Adnlph Knudson, an expert electrician of
New York. All agree that a double-trolley system,
either underground or overhead, would prevent the
escape of current.
The Electric and Water Company of Little Falls,
Minn., has made numerous changes and improvements to the power station recently, replacing old
machinery with new. It has two new Westinghouse
generators to furnish current for power, arc and

Nernst-lamp service.
The Twin City Rapid Transit Company finds the
use of air brakes on its cars in Minneapolis and St.
Paul not entirely satisfactory. Too much pressure
results in too many flat wheels, and the company
contemplates changing to a magnetic track brake.
The LaCrosse and Southwestern Railroad Company has been incorporated to build a road for electric, steam or other power, from LaCrosse to adjacent

A
for

points.

complete
the

West

The

capital
stock is $800,000.
electric-light plant is to be installed
Side High School Building at Des

R.

Moines.

Detroit, Mich.

—

During the present
Detroit, Mich., December 27.
year the Detroit United Railway has spent $680,000
for additional equipment, including $200,000 for 45

new

cars,

$175,000 for shortening the line

January
to

Port

Huron, $175,000 for new generators, and $40,000 for
17 miles of heavy copper feed wire.
An electric line from Cincinnati to Chicago, passing
through Adrian, is apparently the plan of Toledo
capitalists.
The road from Cincinnati to Toledo is
already under the progress of construction, and the
plan now is to build from .Adrian to Hudson before
putting in the connecting link. The promoter of the
capitalists is Dr. Duket of Adrian.
Right-of-way is said to have been secured for a
new electric railway from Toledo to Chicago, paralleling the Lake Shore the entire distance.
The road
will be completed as far west as Sturgis before December 20. igo.3.
The Grand Rapids, Grand Haven and Muskegon
Railway Company will build a large and magnificent
hotel at Grand Haven the coming season.
It is understood that the plans are out and provide for an
accommodation of X,000 people.
C. G. W.
.

On

the Pacific Slope.

—

San

Francisco, December 24. General Manager
A. M. Hunt of the Independent Electric Light and
Power Company confirms the report that his company, which now charges from four to 4^/^ cents per
kilowatt-hour for electricity for light and power,
will reduce rates on January ist.
He says the new
charges will be mainly on a straight three-cent basis.
President Claus Spreckels said that the company
had 200 small manufacturers to which it supplies
power, who could not exist except for the cheap
rates.
"We want," said he, "to still further encourage them and cut the rate from four and 4V2
cents to three cents, even when contracts bind them
to the higher rate for three years to come." He
desires to increase the day load, which is at present
much less than the night load at the stations.
Hence the use of electric power in small units will
be encouraged by a low rate. It is understood, however, that very low rates have been made to large
consumers of electric power for some time past.
The company has contracted with the Westinghouse
company for an additional 1,500-kilowatt generator.

The United Railroads Company is preparing specifications for 50 new electric cars, which will be ordered in about one month. The different requirements of the various routes will necessitate several
types of cars. A standard color is to be adopted
for all cars, and standard types of construction will
be followed as far as possible. Uniformed car dispatchers will be stationed on the streets, beginning
January 1st. The San Mateo line will not be opened
January 1st and an extension of time will be applied for, as the franchise soon expires.
C. E. Moore, city engineer for Merced, Cal., has
submitted to the trustees a report on water-supply
and electric-lighting systems for the town. He estimates the cost of a water-supply system at $65,000,
including pumping machinery, w^ells and pipe system. The estimated cost of the lighting system is
$30,000, the plant to consist of a generator and elecapparatus, boiler and engine.
electrical engineer reports that it can safely
be said that a new power company, composed of
H. E. Huntington and Los Angeles people, will build
a power house about 30 miles from Porterville on
the Tule River, to develop 8,000 to 10,000 horsepower. The company expects to get a 2,500-foot
head, giving a pressure of over 1.200 pounds to the
square inch. The interests in this enterprise are
practically the same as the Pacific Electric Light and
Power Company. Its ultimate purpose is to be an

road between San Francisco and Los AnCars will be equipped with high-voltage
geles.
polyphase motors capable of developing a high speed.
Trolley poles and wheels may be superseded by
The San Joaquin
slides like those used in Germany.
route will probably be selected, owing to the agrithe system will
He
believes
that
cultural resources.
be in operation within from three to hve years.
A.
electric

—

Wash., December 24. Another movement
under way to construct an electric railway between
the cities of Seattle and Everett, a distance of 33
miles.
Articles of incorporation for the new road
were filed in the county auditor's office last week.
Seattle,

is

The name

of the corporation

the Seattle-Everett
The capital stock is

is

Interurban Railway Company.
placed at $1,500,000.
Just now, owing to bad weather, telegraphic communication between Seattle and the far north Dawson and the Yukon districts is frequently suspended.
In sunnner there is far
It will be so all winter.
less interruption, for repairs to the line are carried
on with little difficulty.
The new electric-lighting plant of Vancotiver, coiistructed and operated entirely by local capitalists, is
now in running order. The total cost of the plant
more than $40,000. Fifty street lights will be
is
uied at present on an all-night basis.
The Sanders concern of Seattle, incorporated, has
obtained a franchise from the King County Board
of Commissioners to operate a trolley line from
Mr. Sanders
Seattle to the Snohomish County line.
recently filed with the county auditor at Everett an
instrument for the appropriation of the water right
at Wallace Falls, for use in developing powder for
This river flows 300,000 cubic feet
this purpose.
per minute at the river's average stage.
The Seattle Gas and Electric Company has made

—

—

1903

application for three building permits to enlarge its
plant.
Besides rearranging portions of the old buildings, the plant will practically be increased by the
addition of three new buildings.
Early in January a postal service will be inaugurated between Seattle and Tacoma, to be operated
by the Seattle-Tacoma Interurban Railway Company. It will deliver mails to all suburban stations.

L. E.

C.

PERSONAL.
John Spencc, one of the promoters and directors
of the Rockland and Abington Street Railway Company and director of the Abington and Rockland
Electric Light and Power Company, recently died at
his

home

in

Rockland, Mass.

Armstrong, the well-known Chicago
electrical and mechanical engineer, has been granted
a United States patent for a "Process of Regulating
Heating Systems." The patent is assigned" to the
Automatic Heating Company of Jersey City, N. J.
Charles

G.

John Adams Heiuson, manager of the advertising
department of the H. B. Smith Machine Company of
Smithville, N. J., has resigned his position to organize and conduct a promotion department for the
Manhattan Electrical Supply Company of New York'
and Chicago, with offices at 32 Cortlandt Street, New

York

city.

A. Kennedy Ashworth, formerly of the firm of
D. Ashworth & Son, consulting steam engineers, and
later for a number of years in charge erf the engineering department of the Pittsburg Gage and Supply Company, Pittsburg, has accepted service as
assistant manager of the Underfeed Stoker Company, with headquarters in the Marquette Building,
Chicago.
F. W. Warren, who was at one time connected
with the Montreal Street Railway, has been appointed assistant to President H. S. Short of the

Montreal Heat and Power Company. Mr. Warren
the nephew of James Ross, one of the largest
holders of electrical stock on the continent. He has
represented that gentleman in Jamaica, and Birmingham, as well as in Montreal.

is

President L. A. Ferguson of the National Electric
Light Association has made the following appointin the new departments which w^ere created at
Ihe last convention:
Reporter for wrinkle department, J. H. Perkins, Youngstown, Ohio; committee
on lost and unaccounted-for current, L. G. Van Ness,
Lincoln, Neb.
reporter department of decorative
lighting, A. S. Williams, New York Edison Company, New York city
committee on theft of current, R. L. Elliot, Chicago Edison Company, Chicago;
reporter department of office methods and accounting, W. M. Anthony, Chicago
Edison Company,
Chicago.

ments

;

;

ELECTRIC LIGHTING.

trical

An

3,

The Navarre Light Company

is

erecting

a

new

plant at Navarre, Ohio.

Chanute, Kan., has voted to erect an electric-light
plant at a cost of $35,000.

Neenah

and

Menasba, Wis., are discussing the
an electric-light plant jointly.

feasibility of erecting

The City Council of Benton Harbor, Mich., is
seriously considering the municipal-lighting proposition.

The Rapid City Power, Light and Woolen Manufacturing Company of Winnipeg, Man., has been
incorporated with a capital of $25,000.
The Burt Smith Company has bought the BrowneLight Company and plant at BrowneTenn. The plant will be improved.

ville Electric
ville,

Clarence, Mo., has voted to issue $10,000 worth
of bonds, the proceeds to be used in the construction
of an electric-lighting plant and system.

The Terrell (Texas) Electric Light Co'mpanv has
been incorporated with a capital stock of $50,000.
The incorporators are M. A. Joy, S. E. Noble and
others.

The Capital Power and Light Company of Las
Vegas, N. M., has been granted a franchise by the
Las Vegas council for a power, light and longdistance telephone system in that city.

The

Central Light and Power Company of Athas been incorporated with a capital stock
of $100,000. The incorporators are M. R. Wilkinson, J. R. Gordon, S. E. Smith and others.
lanta, Ga.,

The Citizens' Light and Water Company of ClairCal., has been incorporated with a capital
stock of $75,000. The incorporators are L. T. Gillott, G. A. Gates, E. C. Johnson and others.
mont,

James N. Halstead and John G. Bryson have been
awarded a lo-year contract to light Grccncastle, Ina..
lamp per annum. They have incorporated
with $25,000 capital stock under the name of the
Putnam Electric Company. The company has the
right to do business in any part of the state and

at $65 a

has secured a 50-year franchise in Greencastle.

January
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ELECTRIC RAILWAYS.

York

John T. Buckley, manager of the Frankfort and
Suburban Railway Company of Frankfort, Ky.,
is
credited with having announced the sale of
the company's system to W. S. Longer of Cleveland, Ohio, and Talmege Leek of New York, who
are said to represent eastern capitalists.

The report of the Lake Street Elevated Railroad
Company of Chicago for the fiscal year ended July
I,
1902, shows gross earnings of $794,042, with operating expenses amounting to $388,969. The total
number of passengers carried during the year was
15481, 591. The total mileage of the road is 13.27
miles.
During the year the company spent in improvements and extensions $120,268.

city,

Various

which describes

Manawa

The new company will at once spend
on improvements, the work on which is
With the beginning of the new
year the employes, numbering several hundred, will
receive an increase in wages ranging from five to
line.

$1,000,000

now under way.

10 per cent.
continue in

The

officials

of the

Omaha

lines

will

office.

their Kinsman desk lamp.
of desk lamps, and also portable, orand pulpit lamps are illustrated.

styles

The Bullock

Electric Manufacturing Company of
Cincinnati will follow its custom, established last
year, of distributing to its friends and customers
attractive calendar cards for each month.
The series
of 1903 is noteworthy for its diversity and richness
of lithographic design, each month's card being of
a color and design especially appropriate for the
season.
The cards contain portraits and, on the reverse sides, sketches of "Great Men of Science and
Engineering," the series including Joule, Tyndall,
Darwin, Lyell, Huxley, Lister, Hertz, Bunsen, Agassiz and others.

power and

cost

total

its

of $100,000.

excess

is

said

to

have been

in

•

Weetman Pearson & Son, the English contractors who have large investments in Mexico, have
Sir

obtained a concession from the Mexican government
for the establishment of an extensive power-transmission system. They announce that they have the
necessary plans completed for expending $1.2,000,000
gold in constructing an electric generating plant in
the mountains of the state of Puebla, where there
is an abundance of waterpower.
It is proposed to
establish transmission lines from the generating plant
to Mexico City and to have available 80,000 horsepower of electrical energy for electric lights and

power for manufacturing concerns

there.

PUBLICATIONS.
A

pamphlet distributed by the

Works Company

American

of Cincinnati, Ohio,

American machine

of the

is

Tool

descriptive

lathe.

The

Buffalo fan system of heating, ventilating and
dr\'ing. as installed by the Buffalo Forge Company
of Buffalo, N. Y., in many buildings throughout this
country and abroad, is treated in an illustrated folder.

The Chicago and Alton Railway Company's

holi-

day literature is especially attractive. On its folders,
posters and dining-car menus winter and Christmas
scenes are used, which bring out the advantages of

"The Only Way."

The Jewell Electrical Instrument Company of
Chicago has issued a revised price list of Jewell
standard meters for direct current. Portable switchboard and laboratory instruments are illustrated as
W'Cll as shunts for the ammeters.
"Save Your Eyes" is the title of a booklet issued
by McLeod, Ward & Co., 27 Thames Street, New

the Electric Appli-

ance Company, Chicago, has been improving the celebrated Noxem receiver until the company feels warranted in claiming that it is a perfect receiver. The
company says that it has never put a telephone
specialty upon the market which has met with the
success that has been accorded to the Noxem receiver.

The Marshall-Sanders Company of Boston has
on the market a new push-button switch,
which has already met with great favor from the
engineers and architects. The company claims that
this is a little ahead of anything heretofore produced
just put

push-switch construction. A good stock of these
carried in all the company's branch offices, and
samples will be furnished architects and engineers
in
is

MISCELLANEOUS.

upon

Signor Pansa, an engineer of Cassino, Italy, has,
according to the newspapers, invented a machine
which converts the sun's light and heat into an alternating electric current. He believes that everybody
by the use of this machine will soon be enabled to
manufacture their own electric power, light and heat.

The Minnesota State Board of Electricity held its
quarterly meeting in St. Paul, Minn., recently. The
board engaged in a short discussion concerning the
granting of permits to prospective electricians, and
on the extension of the jurisdiction of the board to
include Duluth, it now being confined to St. Paul
and Minneapolis.

POWER TRANSMISSION.
The big dam of the Kalamazoo Valley Electrical
Company at Plainwell. Mich., has been opened with
formal ceremonies. The dam develops 1,600 horse-

BUSINESS.
The telephone department of

chestra, picture

The Omaha and Council Bluffs Street Railway
Company of Omaha, Neb., has been incorporated with
a capital stock of $15,000,000. The articles of incorporation provide for suburban lines to Blair,
Plattsmouth, Wahoo and Lincoln, Neb., and to Griswold, Iowa. The incorporation of the company was
the final step in the consolidation of the street railways of Omaha and Council Bluffs. The acquirement of the Bluffs lines is in the form of a 99-year
lease, which also carries the control of the Lake

27

TRADE NEWS.
Sterling Varnish Company of Pittsburg announces that its European address has been changed
Brougham Street, Blackfriars Road, Salfordto

The

Manchester, England, where all communications relating to its foreign business should be addressed.

The annual meeting

of the stockholders of the

Elblight Company of America for the election of
directors for the ensuing year, and for the transaction of such other business as may properly come
before the meeting, will be held at the offices of
the company, 114 West Thirty-second Street, New

York, on January

at noon.

13th,

old firm of Merkhofer & Ratermann, electrical contractors of Cincinnati, Ohio, certifies to a
change of name to the Merkhofer Electrical Works
Company, with offices and warehouses at 104 East
Court Street, Cincinnati. The officers of the new
company are as follows : President, Charles W. Rattermann; secretarv and treasurer, Harry W. Gillespie; chief electrician, J. Merkhofer.

The

Goltz Engineering Company of Chicago has
been appointed Chicago agent for the Duncan Elec-

The

Manufacturing Company of Lafayette, Ind., manufacturer of the Duncan integrating wattmeter for
direct-current lighting and power service. The selection of the Goltz company should prove an important factor in the wide dissemination of the

tric

Duncan

meters.

of the Standard Traction Brake Company of 26 Cortlandt Street, New York city, has
been changed to the Westinghouse Traction Brake
Company. This company sells all power brakes for
street-railway service manufactured by the Westinghouse Air Brake Company, including straight or
automatic air-operated brakes with axle-driven or
motor-driven compressors, the storage system of air
brakes, and the Westinghouse combined magnetic
brake and electric car-heating apparatus.

The name

^

request.

The Mechanical

Boiler Cleaner Company, 413
Western Union Building, Chicago, is in receipt of
a flattering letter of recommendation from the Commonwealth Hygienic Ice Company of Boston, in
which it states that, after putting on cleaners in five
of its boilers, it ran the 1)oiIers for 12 weeks without
opening, and then found the boilers absolutely clean
and free from scale. The Commonwealth company
also speaks highly of the cleaner as a purifier and
recommends it especially for ice companies and
brewers.

The new Duncan integrating wattmeter, now being manufactured by the Duncan Electric Manufacturing Company, Lafayette, Ind., is meeting with
much success. The company has only had the meter^ upon_ the market for two months, and already
it is
obliged to keep the factory running until 10
o'clock five nights a week. The meter is of the
commutated type, and is meeting with great favor
among the users of direct current for light and
power. The many up-to-date features that have been
incorporated into this new meter, together with its
extreme accuracy, account for its success upon the
market.
The C. H. Worcester Company of Marinette, Wis.,
reports that it has a fair stock of all sizes of poles
in its yards.
This company operates II cedar yards
on the line of the Wisconsin and Michigan Railroad
in Marinette County, Wisconsin, and Menominee.
County, Michigan also yards at L'Anse and Ontonagon, Mich._ It is putting in about the same amount
of stock this winter as last, and is in position to take
good care of its trade. The company has leased a
handsome suite of offices in the Tribune Building.
Chicago, but will not be able to occupy them until
;

about March

1st.

The company has temporary quar-

ters at 404 Lakeside Building..
act as Chicago sales manager.

The midwinter

George

bulletin of the

I.

Gibbs will,

Charles E. Dustin

Company, 11 Broadway, New York, dealer in electrical and steam machinery, contains a large list of
apparatus that is good and serviceable and of standard makes and sizes.
The machinery has been
purchased from stations that are changing systems
or taking on larger units. Among the stock listed
are direct-connected railway and lighting units of
500, 250 and no volts, belted railway generators,
alternating-current motors and a great
quantity of miscellaneous electrical apparatus, including motors, generators and arc lamps.
The
company also has for sale a large number of Corliss
and high-speed automatic engines, water-tube and
return-tubular boilers, pumps, condensers, heaters,
alternators,

turbines,

etc.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
716,362.

Trollej'.

Ohio.

'\^'aIlace

Application

filed

L.

Baker,

September

Painesville,
1902.

Electrical Cooking-range and Broiler. MauBayno, Cedarhurst, N. Y. Application filed

December

31,

1901.

In the range are a casing, lids and covers forming a
a reversible electric heating appliance in
(See cnt on nest page.)

chamber and
the chamber.

Cooking
Apparatus. Maurice
Electrical
Bayno, Cedarhurst, N. Y. Application filed
February 19, 1902.

716.366.

Electrical coils are supported by insulating posts in horizontal planes in a casing, and hangers supported between
the sides of the casing are adapted to receive a broiling
iron.

Induction Alternate-current Meter. Otto
T. Blathy, Budapest, Austria-Hungary. Application filed March 20, 1902.
In the electric meter which is of the Ferraris type are
combined a U-shaped iron c^re having the voltage coils
and an E-sbaped iron core having on its middle leg the
current coils with a roiatine disk disposed between the
cores, the outer lees of the E-sbaped core being opposite
to the legs of the U-shaped core.

716,372.

Trolley Pole. Theodore C. Buder, St.
Louis, Mo. Application filed December 18, 1901.
The pole has a forked end and a tnember composed pf

'J\^,Z1^-

same with

Offlce)

thereto

a roller pivoted at

,

December

2j, igo2.

and revoluble within

each angle of the plates.

29,

Flat, bowed springs which are associated wilh the trolley wheel are disposed a'nd braced within the frame to exert an endwise pressure therein and yieldingly maintain
the wheel in normal position in its frame.

716.365.
. rice

triangular plates pivoted

SchenecFuse. Wiilliam L. R. Emmet,
716,398.
tady, N. Y., assignor to the General Electric

Company, Schenectady, N. Y.
August 24, 1898.

Application

filed

716,429.

A fusible cut-out comprises a fusible condtictor extending through an openine in insulating walls, substantially
the same size as the conductor and of sufBcient length to
rupture the arc before the same is strotcbed to the ends
of the opening, and means for stretching the arc to its
rupturing point within the opening and while wholly inclosed thereby when the fuse melts.
Alfred H.
Electrical Switch.
Liverpool, England. Application filed

716,406.

•

3,

Gibbings,

December

igoi.

The contact switch has a hand-actuated part adapted to
actuate and store energy in a spring when moved in one direction when inoperative thereon, and on the apparatus
when moved in the other, and a fluid-flow controlling device in connection with the cylinder for governing the
rate of movement of moving contact part actuated by the
spring.

Tram

and

Railway.
Robert
Hacking, Nottingham, England,
assignor
to
Hancock & Leighton, Nottingham, England.
Application filed December 13, 1901. Renewed

716,411.

Electric

November

22,

junction supplying when in one position current to the
section of the conductor next behind it ard connecting
the conductor of the second set next after it with the return main through means-tending to reverse its position,
and when in its other position connecting the section of
the conductor next behind it wilh the return main through
means tending to put it into its first position.

1902.

Combined with a supply main and a return main are a
conductor divided into sections insulated from each other,
a second set of conductors each situated in advance of
the junctioqs between the sectioas, and a switch for each

Compensating

Pittsfield,

Mass.

System. John
Application filed

F.

Kelly,

August

i,

1901.
In a system of distribution by alternating currents described are a main alternating-current generator, an
auxiliary alternating-current generator in series therewith. a_ transformer in series with the generators supplying
an exciting current to the auxiliary generator, means for
rectifying the exciting current and means for adjusting
the relations of the field magnet and armature of one of
the generators so as to vary the phase relations of the generators. (See cut on next page.)

Means

for
Regulating and Protecting
Motors. Robert Lundell, New York,
N. Y, Application filed September 20, 1902.
Combined with an electric-circuit controller are one or
more electric motors the speed of which is chiefly gov-

716,445.

Electric

erned by coupling the armature circuits in series or in
parallel, and means for preventing an undue rush of current at the time the armature circuits are chang'-d from
series to parallel, and from parallel to series with additional means for keeping the field strength practically independent of the armature current after the circuits are
re-esiablished. so that the motor or motors maybe driven
by the load as a generator, and the changes in the armature circuits may be effected withoat shock to the ap-

paratus.

Multiple Switchboard. William E. McCormick, Chicago, 111., assignor to the Interna-

716,460.
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tional

Telephone Manufacturing Company, Chi-

cago,

III.

Application

filed

August

26,

1901.

A range or strip of switches consists of a front rail composed of oQter and ioner insulating strips and intermediate
fastening strip, all suitably bored, test rings in the bores
having flaring mouths and rear screw threads, a channeled
rear rail, terminal strips in the channels of the rail and
having tapped ears to engage the threads of the test-rings,
spring terminals secured to the rear rail and extending
parallel with and above the strips.

Extinguishing Electric Arcs. Robert H.
Read, Schenectady, N. Y., assignor to the GenAperal Electric Company, Schenectady, N. Y.
plication filed April 3, 1901.
provided
circuit-breaker
is
switch
or
A high-potential
with fixed and movable tubular contacts, and means for
driving the arc products into and along both lubes when

716.475.

Current-interrupter.
Chicago, 111. Application

William

716.583.

January
Scheidel,

August

29, 1902.
The device consists ol a containing cell, a contained
liquid electrolyte, an anode element, and an insulating
casing inclosing the holder portion of the anode and
formed with an enlarged chamber intermediate its vertical length, in the wall of which chamber is formed an
filed

In the system are combined terminal and Intermediate
stations, each comprising a train of gears, a motor to revolve the gears, means to give a measured movement to
the gears, and means adapted to convert a continuous
current into an alternating current, an alternating motor
operated by the current, means revolved by the motor to

can Telephone and Telegraph Company.

bined with the transmitter, its induction coil, the receiver, a condenser, and a local circuit formed in part of
the main-circuit conductors and coutaining in series the
transmitter, receiver, condenser and the primary winding
of the induction coil, is a connection conductor dividing
the local circuit into two sub-circuits, one containing the
transmitter and condenser, and the other the receiver and
induction-coil primary.

a waterproof socket

is

described.

George H. Whittingham,
Application filed January 21,

Electric Switch.

716,504.

New

York, N. Y.

1902.
In an electric elevator system are combined a motorsupply circuit and contict blades and terminals tor closing
and opening the same, and an armature circuit arranged
to remain closed until after the coiitaci blades have been
brought to and past the "stop" position.

Frank W. Wood, Newport
filed September 2, 1902.

Electric Bell.

716,801.

News, Va.
The

bell

Application

comprises a water-tight casing inclosing the

bell-hammer actuating mechanism and is provided with a
removable cover-plate, the bell-ringing mechanism ai)4

716,480.

February 4, 1902.
A porcelain shell for

Appli-

cation filed June 6, 1902.
In a main telephone-circuit sub-station apparatus, com-

secured at their lower
ends to the inside of the harp, and a conical-shaped,
hard-rubber roller is mounted to rotate on them.

Incandescent Lamps. Albert
Application filed
P. Seymour, Syracuse, N. Y.

1901.

25,

Telephone Transmitter Circuit. Almon B.
716,779.
Stetson, Maiden, Mass., assignor to the Ameri-

Renewed October 24, 1902.
Two spring arms are pivotally

for

February

filed

successive circuits, transmitting and receiving apparatus connected in'the circuit with the means and a correcting apparatus also in circuit therewith.

Trolley Guard. Poladore M. Reed, Paterone-third to John F. Kerr,
J., assignor of
Paterson, N. J. Application filed July 10, 1901.

Socket

Application

make

N.

716,487.

Harry Shoemaker,

Telegraphy.

In the interrupter described are combined a cell, a contained liquid electrolyte, a cathode element, an anode
element, an insulating tubular inclosure in which the anode
is free to move, and an aligned abutment or rest arranged
in separated relation to the end of the tubular inclosure.

commniators, or circuit
inierrupiers, comprise a tubular duct communicating with
one point of contact, and means for lowering air pressure
in the duct to draw the arc products into the same.

thermostat is operable upon reduction of temperature
within the compartment, to open the circuit of a magnet,
which opens an admission valve.

Multiplex

Philadelphia, Pa., assignor to Gustave P. Gehring and Marie V. Gehring, Philadelphia, Pa.

at

A

Georges Rosset, Paris,
FebruSry 20, 1901.

filed

The cell contains a self-generating polarizing agent and
has a porous vessel in the pores of which is formed a
semipermeable membrane of ferrocyanide of copper which
serves to arrest the passage of the depolarizer by a physicochemical physical action.
716,771.

Suppressing Sparking of Commutators.
Robert H. Read, Schenectady, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Application filed April 8, 1901. Renewed

Regulating Apparatus for Refrigerating
Compartments. Robert W. Rollins, Hartford,
Conn. Application filed August 12, 1901.

Application

Schneider,
Current-interrupter. Carl
O.
Chicago, 111., assignor to R. Friedlander & Co.
Application filed June 14, 1902.

the circoit opens.

716.477.
son,

France.

1903

outlet orifice.

716.584.

716.476.

July 12, 1902.
Means for suppressing arcing

Battery.

Electric

716,762.

3,

the bell being carried by the cover-plate alone.

716,365.

— ELECTRIC

COOKING RANGE AND BOILER.

Reflector for Incandescent Lamps. Joseph
716,595.
Taussig, Chicago, III. Application filed March
1902.
An incandescent lamp is pivotally supported within a
trough-shaped reflector and is adapted normally to lie
within it in the line of its length and to be moved therefrom into an oblique position.

13,

Circuit-breaker.

716,649.

cago,

Application

111.

Ernest
filed

A. Stevens, ChiJuly 19, 1901.

Electric conducting terminals on an insulating plate are
to make contact with conducting terminals of a

adapted

cut-out holiier.

Balanced-circuit Induction Coil. John P.
Jackson, Tenn. Application filed

716.653.

Telephone

716, 3o2.

Amarillo, Texas.

System.
Wayne C. Wright,
Application filed January 29,

1902.

i

In the system are a number of subscribers' stations with
a line wire for each, acentral operator's station, a switchboard comprising a number of contacts for each subscriber's station, and with which the subscriber's line
is connected, a signal wire common to all of the subscribers' instruments, a number of contacts on the switchboard with which the signal wire is connected, a return,
means for connectiug each subscriber's line wire in multiple with the signal wire between the switchboard and
the return, and an operator's wire, the switchboard includiDg a contact arm with which the operator's wire is
connected, the arm being adaptad to contact with certain
of the signal-wire contacts and certain of the subscriber's
wire contacts individually, and to engage a signal-wire

wire

contact and a subscriber's wire contact simultaneously.

Alexander,

March

i

1

21, 1898.
Combined with a continuous-current circuit are a branch
containing a circuit-breaker and a branch containing the
primary coil of an induction apparatus, the branches
being of substantially balanced resistances, and means for
diverting the main supply current alternately through
some of the respective branch circuits without interrupting

its flow.

Cable Hanger. Perrie H. Auxer, Cleve716.654.
land, Ohio, assignor to Frederick P. Auxer and
Carl P. Seyler, Cleveland, Ohio. Application

1

filed

May

28,

1902.

The hanger combines with the band, a link secured to
the band, a clampinglever pivoted to the link and having
on one side of the pivot a loop with which the other end of
the band engages, and, oo the opposite side of its pivot
means by which
i
NO.

II

716,429. — COMPENSATING

SYSTEM.

Adjustable Headlight for Street Cars, etc
George F. Chapman, Marlboro, Mass., assignor
of one-half to Levi Wallace, Ayer, Mass. Ap-

716,518.

plication

May

filed

31,

it

may be suspended.

Electric-battery Compound.
George Bas716,656.
tedo, Brooklyn, N. Y. Application filed March
28, 1902.
The described composition of matter consists of dilute
sulphuric acid 15 pounds, nitric acid 50 drachms and bisulpbate of mercury one ounce.

1902.

NO. 716.844.

Portland,

a truck frame and a body are a laterally
deflectable headlight, a movable member connected to
turn with the headlight, an electromagnet adjacent to the
path of movement of the movable member, and a switch
arm operated by the truck frame to control the maRuet.

Combined with

—BATTERY INSTALLATION.

Apparatus for producing Caustic Soda by
716,804.
Edward A. Allen, Rumford Falls,
Electrolysis.
Maine, and Hugh K. Moore, Lynn, Mass., assignors to the Moore Electrolytic Company,
tion filed
igo2.

Maine, and

December

Apparatus for Alternating CurM. Hewlett, Schenectady, N. Y.,
assignor to the General Electric Company, Schenectady, N. Y. Application filed November 21,
1900.

and the electrolyzing

One claim reads: The combination of an aJternatingcurrent circuit, of a high-potential circuit-breaker therefor, an electric control-circuit for the circuit-breaker,
devices responsive to overload in the system governing the
control-circuit, and a relay also governing the circuit,
having one member responsive to line-current and the
other to line potential. (See cut.)

pores of the cathode
from edge to edge.

One or more sources of electric energy are connected to
the track in proximity to the front end of the block or secand connected to the track in proximity to the rear
end of the block. A pole changer is interposed in such
front-track connection, and there are means for controlling sQch pole changer from a point in advance of.the block
or section.

Method of Treating Animals. Andrew
Nimmo, Groton, Mass. Application filed May
1902.

Electric-lamp Socket. Clarence D. Piatt,
Bridgeport, Conn., assignor to the Bryant^ ElecCompany, Bridgeport, Conn. Application
tric
filed

August

20,

1901.

A pull socket has two insulating diaphragms, supporting
brackets therefor, and lamp terminals carried by one of
the diaphragms, with a rolarj- ratchet commutator having
conducting and non-conductinE teeth on its periphery.

of the
is

undecomposed

completed as

it

solution in the
flows therethrough

Battery Installation. Simon Lake, Bridge716,844.
Original application filed March 4,
port, Conn.
Divided and this application filed June
igo2.
23, 1902.

716,574.

716,578.

14,

KM

1902.
The method of opening an electric circuit consists in
maintaining a fusible conductor onder tension, restraining
the spread of arc gases developed on metallic or similar
conductive rupture asially of the fuse toward the terminals,
and simultaneously eipeliing such gases from the fuse in a
direction at an angle to its axis.

tion

of freeine animals from parasites is described. It consists in completely imtnersing the animal
in a bath, and passing an alternating current of substantially low voltage through the animal and the parasite
while so immersed,

Applica-

9,

1902.

The method

Mass.

Renewed May

Method of Breaking Electric Currents.
William L. R. Emmet, Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y. Original application filed August
Divided and this application filed April
24, 1898.

Railway Signaling System. William Locke,
Troy, N. Y., assignor to the Pneumatic Signal
Company, Rochester, N. Y. Application filed

24,

1898.

716,833.

716,562.

26,

Boston,

The cell comprises a non-conductinR substaDtially vertical diaphragm, sufficiently porous to pettnit the percolation of a considerable quantity of liquid, a suitable
anode, and a cathode in contact with the outer face of the
diaphragm, the cathode being formed of a porous layer of
sucfl thickness as to retain a considerable body of liquid
in its pores, whereby the sodium deposited in the cathode
is converted into hydrate by the water of the undecomposed solution which has passed through the diaphragm,

Switching
716,540.
Edward
rents.

February

27,

NO. ^7 16, 540.

— ALTERNATING-CURRENT

SWITCHING

APPARATUS.
716,663. Process of Preparing Storage-battery Plates.
Ralph C. Browne and Frank Balch, Salem.
Mass., assignors to Browne. Application filed
April 21, 1902.
The process consists in heating a prescribed quantity of
an acid which is a solvent of the metal of the plate to a
predetermined temperature, adding thereto at such temperature a prescribed quantity of an acid which is a nonsolvent of the metal, mixing in at a lowered temperature a
quantity of water, and steeping the raw plates in the solution at a still lower temperature.

Mode of Extinguishing Electric Arcs. RobH. Read, Schehectady, N. Y., assignor to
General Electric Company, Schenectady,
the

716.S48,
ert

N. Y. Original application filed April 3, 1901.
Divided and this application filed April 19, 1902.
The method consists in stretching the arc by a stream of

insulating fluid and squeezing it from all sides into a contracted duct leading awayfrom the electrodes.

;
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Developments of Branly-Popp
Space Telegraphy.

Latest

lo,

No.

1903.

employed of a total length of 800 melo-horsepower dynamo and a storage-battery plant of 200 ampere-hours' capacity are used.
The receiving apparatus (Fig. 3) of Branly and
Popp includes a Morse receiver and one of the new
One pole
tripod Branly coherers noted in Fig. 4.
of the battery is connected with the upper tapping
15 wires are

ters.

By Fr.\nk C. Pekkins.
system of maritime posts has been projected
and is being established around the coast of France
to communicate with vessels within a radius of
several hundred miles of each station, by a company
known as the Societe Francaise des Telegraphes et
Telephones Sans Fil, havat
21
headquarters
ing
Place de la Madeleine,
Paris, France. The company is headed by the
engineer, Viccelebrated
tor Popp, and the system
of space telegraphy used
of Dr. Edouard
is that

A

A

screw of the receiver, and the current passes to the

arm continuing downward

hits the lower screw, the
shock acting on the coherer and opening the circuit,
after which the spring returns the arm to the upper
screw. The tripod coherer is enclosed in a glass case
about two inches high, and when not in use the
tripod is raised slightly above the polished plate.
Dr. Branly showed for the first time the effect
of electric waves on powdered metal enclosed in a

tube of ebonite in 1900, in
connection with his celebrated paper on "Variations
of
Conductivity."
This was the basis of the

news

science of wireless
telegraphy. He called this

tube a "radio-conducteur,"
and he has been experi-

menting
produce

whose fame in
Branly,
connection with the inven-"
tion of the coherer and
the study of radio-conduction is world-wide.
Amiens, October
and studied at the
Lycee de Saint-Quentin
also at the I'Ecole Normale
and was graduated at the
at

He

quires

and a doctor of
medicine, and is professor
of physics

of physics at the Catholic
University of Paris. Victor Popp was born at Vienna,
is

March

5,

1S46,

station

(Fig.

i)

Hague, on
the coast of France, was
finished and placed in opat

Cap de

employed

shown

la

The

eration.

in

in

Fig.

I.

Cap da

Station at

la

Hague, Franca,

coherer.

apparatus
this post is

Fig.

2.

Other

are to' be erected
at
Cape Gris Nez and
points
along
the
other

of

France and her

colonies, at Tunis, Algeria,

and points on the Sahara,
as well as at Madagascar
and elsewhere, placing all
of the French possessions
This
in communication.
will probably result in an
independent and national
system of space telegraphy
France, as it is proposed that the government grant a monopoly of
space telegraphy in France
to this compam', in return
which the company
for
stations
maintains
coast
with government officials
paid by the company, and
provides schools of wireless
maintaining
telegraphy,
them without expense to
the government and allowing the latter a percentage
of the receipts.
Dr. Branly is said to
received
messages
have
from ships 500 kilometers
distant from the receiving

is

stated that

new

of the

circuit

tripod

being accomplished by placing the
Branly coherer directly on
coherer,

for

the

this

Morse

receiving

in-

strument, the striking action of the armature because
ing
sufficient
to

the

decohering

This

work

to

rapidly,

and

words

may be
difficulty.

action.

the

allows

ceiver

20

from
per

received

The

re-

more
18

to

minute
without

steel

rods

forming the tripod are of
one-eighth-inch

Cap de la Hague Statiou.
LATEST DEVELOPMENTS OF THE BRANLV-POPP SPACE TELEGKAPHV,

and also to have collected messages which
were sent by the Marconi system between Liverpool
arid Crookhaven, on the coasts of England and Ireland, as well as Cape Lizard, whose distances from
Cap de la Hague are from 425 to 800 kilometers. In
accomplishing this, the waves must have crossed the
mainland of England as well as the English Channel.
The inventor claims that with his new "radio-conducteur" and the proper stations he can easily communicate with Newfoundland.
At the new wireless-telegraph station at Cap de la
Hague, France, the poles are 40 meterj high, and
station

It

with proper care, the film
of oxide ma}^ be preserved
for a long time.
This form of coherer is
not only more solid in
construction, but is also
more sensitive than the
ordinary type, with a tube
of metal filings.
The apparatus is simplified by doing away with the tapper
ordinary coherer
of the
tube, as a very slight shock
is capable of opening the

stations

coast

tap-

oxide is produced upon
the metal points, as well
the condition of the
as
polished
plate
of
steel,
have much to do with the
success of this
type of

ber, ig02, the wireless-tele-

graphic

slight

points rest upon a
polished steel disk,
and
the care with which the

Novem-

the 25th of

but a

three

and

the son of Dr. G. Popp.

On

to

ping to decohere it, and is
said to be very much more
stable and sensitive.
This
new tripod coherer consists
of a metal disk, to
which' is
attached three
metal rods, the points of
which are oxidized. These

a doctor

is

since

of contacts. The Branly
tripod coherer which he
has recently invented re-

23, 1S46,

university.

largely

a
coherer
of
greater
stability
than
those having a multiplicity

Dr. Edouard Branly was

born

2.

Fig.

2.

Apparatus Used

platinum disk which

is

at

attached to the movable

arm

A

sensitive Claude relay is conof the instrument.
nected by a flexible wire to the platinum disk, which
is insulated, and the relay is connected to the lower
steel disk through a variable resistance, while the
circuit is completed by connecting the tripod to the
battery. When the waves from the transmitting sta-

and relay, a secondary circuit
which includes the battery cells and the receiver magnets, and the armature arm is moved. The
receiver circuit and the relay circuit are opened as
the screw and platinum plate separate, while the

tion operate the coherer
is

closed,

diameter,

the latter being about one
inch high, and, owing to
the extreme sensitiveness

of the coherer, voltages of from one-half to one volt
are employed.

The transmitting apparatus consists of a contact
key and interrupter for the induction coil, motordriven, with condenser discharger and cables leading to the masts. The necessary switchboard is
provided with measuring instruments, switches, and
the current is supplied at the station at Cap de la
Hague by a direct-connected dynamo and storagebattery plant.
The Societe

Francaise des Telegraphes et Telephones Sans Fil h^s organized a wireless-telegraphy

—
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more than passing interest in the city of
For several months past wireless-telegraphic

Pacific Cable

project of
Paris.

have been established at the press bureau
Hava, also at the oiBces of the Journal
and Figaro, and at the Place de la Madeleine, and
stations

I'Agence

is the intention of the company to establish a
subscriber system similar to the telephone system,
whereby the patrons will all be supplied with the
most important news. Messages have been sent regit

ularly

from these

stations during the last half year.

January

Landed at Honolulu.

EDOUARD

VICTOR POPP.

BR.^NLY.

regardless of the weather, rain, snow or sleet, or
storms of any nature proving no obstacle to the
transmission by this wireless method. Winds are
powerless to cripple a service of this kind, and a
central transmitting station will be established soon
The coast stations can transin a central location.

mit messages to every incoming or outgoing ocean
French mail steamer, and the weather-bureau posts
can send a warning of storms. The adaptability of
the system for military purposes is illustrated by
the compact receiving station of the Branly system,

shown

in Fig.

Pacific cable which,

when

finished,

connect the United States with the shores of
has been successfully landed at Honolulu, in
The big cable steamer, Silthe Hawaiian Islands.
vertown, reached the end of her journey on Friday,
December 26th, but ^vas unable to complete the work
of making the landing until the following Thursday,
January i, 1903, owing to stormy weather. The end
of the cable was buoyed and allowed to lie until the
will

.\sia,

weather abated.
On the first day of the new year, at a few minutes
after four o'clock in the morning, the big ship heaved
anchor and started down the bay. The shore splice
had already been laid to a point off Koko Head and
buoj'ed there. At daylight the Silvertown picked up
this shore end and spliced it to the connecting link

room, and San Francisco was called. A prompt reply relieved suspense at both ends of the great cable.
Congratulations and compliments passed between the
ship and the San Francisco office and all were once
again happy. It will be remembered that no tidings
had been received at San Francisco from the Silvertown between December 26th and January 1st. The
final connection was made at 4:40 p. m., and there
was much joy on board the Silvertown, when the
extraordinary strain which had rested upon the en-

ters.

_

We

Northwestern Electrical Association.

of

subjects

special

interest

to

central-station

men

be read and discussed. Secretary Thomas R.
Mercein announces that an attractive entertainment
programme is being arranged and that a pleasant
and profitable time is assured to all who attend
the convention. The association extends a cordial
invitation to all who are interested in electrical matwill

WORLD'S FAIR NOTES.
In order to facilitate designation of exhibits in
the Electricity Building at the St. Louis Exposition,
the various aisles will bear the names of men of
prominence in the electrical world, but at the date
of writing these names have not been decided. The
main aisles will be from 12 to 20 feet in width,
while the large blocks will be subdivided into small
sections, as the wants of the exhibitors demand.
The number of minor entrances from the exterior
of the building and the court are worthy of note,
as the space along the walls is thus made no less
valuable than that near the main entrances.
30-ton crane will span the three large blocks extending through the middle of the western corridor,
and here the heavier exhibits will be installed. The
foreign exhibits will probably occupy the northeast
quarter of the building, although this plan is only

A

citizens

:

is being made in the manufacture
sections to be laid between Honolulu and
Manila, and over 3,500 miles of this cable has already
been manufactured. I fully expect messages will be
exchanged with Manila by the Fourth of July next.
The laying of the remaining sections will commence
from Manila the first week in May next." The cable
was opened for commercial business on Januarv sth.
Immediately after the receipt of the message to President Roosevelt a second message came to Clarence
H. Mackay, president of the cable company, congratulating him upon the completion of the cable and expressing sorrow that John W. Mackay had not survived to see the "instantaneous" bond between the
islands and the American continent. This message,
like the first one, was signed by Henry E. Cooper,
secretary of the territory of Hawaii.

The eleventh annual convention of the Northwestern Electrical Association will be held at the
Hotel Pfister, Milwaukee, Wis., commencing on
Wednesday morning, January 21st and continuing
through the 22d and 23d. Reports and papers on

5.

of Sydney, N. S., gave Marconi a
dinner on December 30th, and one of the features
At the
of the decorations was the electrical display.
opposite ends of the table were placed two miniature
Table
stations
at
the
representing
Marconi towers,
Head and at Poldhu, Cornwall. Between these two
stations an electric spark flashed at intervals, signifying the passing of wireless messages. After reviewing the early stages of wireless telegraphy,
"The cost of establishing a transMarconi said
Atlantic wireless-telegraph service is less than $200,000, while it cost $4,000,000 to lay an Atlantic cable.
are under contract to transmit messages for
10 cents a word, but you need not be surprised if
in the future wireless messages are flashed across
the Atlantic at a cost of one cent a word."
In' a recent interview Mr. Marconi gave it as
his opinion that wireless telegraphy across the ocean

"Rapid progress

start was again made and the conof the cable.
necting cable payed out at the rate of seven knots
an hour. At one o'clock in the afternoon the cable
steamer reached the outer buoy, which marked the
position of the end of the main cable.
The sea was not rough, but the swell rolled the
big ship considerably and necessitated much care in
the raising of the cable. This was finally accomplished without accident at 3:44 in the afternoon.
Connection was quickly made with the ship's testing-

Marconi and His Work.
The

igo3

of the

The American

A

DR.

lo,

FIG.

4.

BRANLY-POPP SPACE TELEGRAPHY.
BRANLY TRIPOD COHERER.

tentative.

for 19 days came to an end. The proverbial luck of the Silvertown had carried her safely
through 2,000 miles of as rough water as ever a cable
tire

staff

was laid in.
Four hours were allowed to elapse in order that
tests might be made and that the newly-laid cable
might acquire the temperature of the ocean depths.
At 8:40 p. m., Honolulu time, the first call came
from San Francisco, and at 9:13 the first cablegram
over the completed new cable was sent bv Henry E.
Cooper, secretary of Hawaii, to President Roosevelt.
That message reached the White House at 2:30
"The peoa. m. on January 2d and read as follows
ple of the territory of Hawaii send their greetings to
you and express their gratification at the inauguration of telegraphic communication with the mainall believe that the removal of the disadland.
vantage of isolation will prove the strong factor in
the upbuilding of a patriotic and progressive American commonwealth in these islands." The answer
sent by George Cortelyou, secretary to the President,
"The President sends through you
was as follows
to Governor Dole and the people of Hawaii his
hearty congratulations upon the opening of the cable.
He believes that it will tend to knit the people of
Hawaii more closely than ever to their fellow citizens
of the mainland, and will be for the great advantage
of all our people."
All went well with the Silvertown until she was
This was De12 hours out from San Francisco.
cember 15th. On this day the boat ran into bad
until
she
weather, which continued incessantly
reached the end of her journey, on the morning of
the
of
Hawaiian
end
buoyed
the
December 26th, and
a feat which was only accomplished after the
cable
most trying difficulties had been surmounted. The
Silvertown docked at the naval wharf in the harbor
of Honolulu at noon on the 26th of December and
awaited favorable weather until New Year's day, at
which time the cable-laying was finished. No special
ceremony had been arranged, and a future day will
be appointed on which to celebrate the finishing of
the most difficult part of a task which, when completed, will bring San Francisco and China into
direct communication over an ail-American cable.
As it was. the landinc of the shore end in Hawaii
was recognized by the laying on of a wreath of welcome and the pronunciation of the native word of
greeting. "Aloha." This simple ceremony was performed by Mrs. Hawes. The shore splice was laid
to a point a half mile distant from the shore station,
and from there the connecting link, six miles long,

The

revised classification of the Exhibit Depart-

ments has just been issued, and is said to be the
most complete and comprehensive ever compiled,
surpassing even that of the Paris Exposition. Many
changes have been made with the view of defining
accuracy the different elements that
groups allotted to the Department
of Electricity. At first thought, the classification in
with

greater

make up the

five

:

We

:

BRANLY-POPP SPACE TELEGRAPHY. — MORSE
RECEIVER AND BRANLY COHERER.

FIG.

3.

now

as practical as cabling.

He

said he had sent
from Glace Bay to
Poldhu, and had reached a speed of 15 words a
minute. Wlith a proper sending key he could easily
get off 30 words a minute.
Marconi is said to be arranging for a transis

more than 2,000 words

in

all

continental space-telegraph service through Canada.
Fxperiments are now being made in the vicinity of
the Rocky Mountains with that end in view. Winnipeg is to be the half-way house of the system.
It is understood the station will be located at Stony
Mountain, an eminence 12 miles from Winnipeg.
It will receive eastern messages from Mount Royal
at Montreal, and the next western station will probably be located in the Rockies.

The Marconi Wireless Telegraph Company, according to a London dispatch, has concluded contracts

for a

daily

service

of

space-telegraph

news

—

was

laid.

messages to a British mail steamer, which sails
from Liverpool for. New York at the end of the
month. The vessel will be equipped with a complete staff and plant, which will enable the publication of a daily newspaper on board during the

officials of the Commercial Pacific Cable Company are greatly pleased over the successful laying
of the Hawaiian cable, but do not intend to stop
there, and now say that by July 4th they expect the
Speakcable will have been completed to Manila.

voyage.

ing

The

of

the

project,

Vice-President

Ward

said:

FIG.

5.

BRANLY-POPP SPACE TELEGRAPHY.
TARY RECEIVING STATION.

— MILI-

some of the groups appears to conflict in two or
more of the departments, as, for instance, directequipments, elecdriven tools, etc., but
these details have all been covered and decided,
with the result that any piece of machinery, or product, can be immediately and definitely located in
In the classification "Electricity
its proper class.
Department F" is divided into five groups and 24
classes.
The groups are entitled "Machines for

connected
tric

units,

automobiles,

Generating

and

electric-railway

electrically

Using

"Electrochem"Telegraphy and Teleph-

Electricity,"

istry," "Electric Lighting,"

ony" and "Various Applications of Electricity."

—

—

:
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Arnold's Report on the Transportation
Problem In Chicago.
Part

I.

In last week's issue of the Western Electrician it
was stated that Bion J. Arnold's report on the engineering and operating features of the Chicago transportation problem had been finished and submitted
lo the committee

cago

City

on

local transportation of the Chi-

Mr. Arnold's

Council.

letter of transof his conclusions and recommendations were given. It is now intended to present some of the more important features, particularly those of an engineering nature, of the complete

mittal

and

a

;:

summary

31

of Chicago as good surface-line transportation facilities as can be given under the separate ownership and operation of territory at present existing:
First, all cable operation should be abandoned, and
the cable trackage converted to either overhead
trolley or underground conduit for electrical propulsion of cars
second, the territory embraced by
the river on the north and west, and Twelfth Street
on the south should be used in common by all
companies for the proper location of loop tracks
for terminal facilities, all these business center tracks
to be of the underground
electric-conduit
type;
third, cars should be routed, so far as practicable,
via trunk, avenue, and cross-town lines combined,
in such manner as to serve the ma.ximum amount
of travel with the minimum use of transfers fourth,
sufficient cars of the double-truck pattern, equipped
with- brakes operated by other than hand power,
adequately heated during cold w'eather, and operated
singly, should be provided for all through lines,
although lighter cars could be used on the crosstown-line service; fifth, on all well-paved streets
all rails on new track built and on all tracks when
renewed, should be of the grooved type, designed
on such lines that the groove will be cleaned by
the passage of the wheel flange and presenting the
least obstruction to crossing vehicles, and extending
the least invitation to tracking vehicles.
In Part III. Mr. Arnold gives a treatise on the

at present built,

including those west of the river,
should be connected, and through north and south
hues of cars be operated on each street, these lines
to be designated the "Trunk System."
Upon the east and west tracks of the three divisions, at present built, through east and
west lines
of cars should be operated on each street, these
lines
to be designated the "Cross-town System."
Upon the diagonal avenues radiating from the
business center and paralleling the north and south
branches of the Chicago River, there should he operated lines of cars between the northeast and
southwest, and betw^een the southeast and northwest sections of the city, through the business center, designated the "Avenue System."

:

To serve the local travel in the business district,
distribute and transfer passengers arriving at
depots, tracks in the downtown district should be
so arranged as to connect all the depots, and lines
of cars be routed and operated continuously in that

;

report.

The

text of the report is divided into si.x parts,
each with subdivisions, and at the end are given
10 appendices.
In the first part is given a general
discussion of street-railway systems and conditions
governing them. Nearly all of the large cities of
the United States are laid out and developed on one
of three distinctive plans the peninsula, the valley
and the radiating plan and to the third plan Chicago

—

—

and

district, independent of any of the foregoing
systems. This local system should issue and receive
transfers to and from any and all lines entering
the business district.
sufficient number of cars of proper design,
properly routed, and operated judiciously, under
adequate headway, on this general plan, would give
to the citizens of Chicago a system of transportation
that would only be excelled in cities where elevated,
underground and surface systems exist under one
control, and are all used to equalize time and distance within the city limits.
By using this "Business-center System," as a distributing and collecting agency, the necessity of large
loops is eliminated, and the limited area suitable
for terminal facilities can be utilized to its fullest
capacity.
By the operation of such a distributing
system the through service on the north and south
trunk tracks can be taken through the business cen-

A

ter in

subways under

streets

most

suitable,

without

reference to any local points, and the terminal loops
of the east and west cross-town system and of the
avenue system can be located with reference only
to the highways over which they enter the business
district.

5
Fig.

Fig.

I.
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ARNOLD'S REPORT ON THE TRANSPORTATION PROBLEM IN CHICAGO.

The

radiating plan is difficult of development, and an added obstacle is that the street-car companies in Chicago were named, chartered and received
grants in divisions. To this mistake made in the infancy of the transportation business, can be traced
the primary cause for the present demand for a
change in transportation facilities. Mr. Arnold then
states the problems to be solved in relation to transportation facilities for the whole of Chicago and its
suburbs, as follows
First, to devise some method
of operation w'hich will relieve the congestion of the
overcrowded thoroughfares in the central portion, or
business district, of the city and tend to render available an increased area in that district
second, to
furnish a more ready means of intercourse between
the separate divisions of the city, through the business district and outside such district third, to furnish a means of distributing passengers brought in
at the several railroad stations, for transferring them
from one station to another, and to facilitate intercourse between different portions of the business cenbelongs.

:

;

;

ter.

Part

of the report deals with the inadequacy
of present terminals and service, wath recommendations for improvement under divisional ownership.
Three prime reasons are given for the present conditions in the business district during rush hours
First, the present terminal facilities, as arranged,
second, the operation of cars
are utterly inadequate
by cable power prohibits the use to their maximum
capacity of the terminal facilities that are provided third, the lack of electric power in the business district. There are now in operation, during
the hours of maximum traffic on the lines that
enter the business district, 1,379 cars, consisting of
772 cable cars, 97 electric motors trailed on cable
trains and 510 electric cars. The 869 cable cars
and electric cars trailed on cable are operated
around five loops. "The 510 electric cars are operated
around one loop and on five street-end terminals
34 of them being hauled by horses eight blocks
each, every round trip. -After discussing the different terminals, the reasons for the elimination
of the cable system are given.
After setting forth the conditions as they exist,
and the causes which led up to these conditions, the
following recommendations are submitted, with a
belief that their adoption will give to the citizens
II.

;

;

growth of population and development of the transportation business, with a discussion of probable
future increase, and an analysis of capitalization
and financial results obtained in past operation.
This, as other parts of the report, is very thoroughly worked out, and the text is explained largely
by the aid of charts. Two typical charts are shown
in Figs. I and 2.
The first shows the gross receipts per mile operated per year from 1892 to 1901
for the south division (the Chicago City Railway
Company) and the west and north divisions (the
Chicago Union Traction Company). Fig. 2 shows
graphically the revenue passengers carried per year
from 1892 to 1901, and per cent, of increase on the
surface and elevated lines.
The relative merits of operating cars over through
routes as compared with downtown terminals are
treated in Part IV., as well as the subject of universal transfers and the one-city-one-fare question.
The concluding paragraph of this section is as follows
"It is my opinion, after a careful canvas
of the matter, that a unified company could afford to
furnish transportation facilities to the entire territory
embraced by the lines of the Chicago City Railway
Company, the Chicago Union Traction Company and
the Chicago Consolidated Traction Company within
the city limits for a single fare, and I am also of
the opinion that companies operating under divisional ownership or management could, if properly
protected against the fraudulent use of transfers,
grant the same privilege, but at a slightly increased
expense to themselves over what it would be to a
unified company.
Furthermore, I believe that no
one thing that could be done for Chicago would
tend more to enhance its growth and prestige than
the securing of such a concession in the settlement
of the transportation question,"
"Discussion of a New, Reorganized and Unified
System of Street Railways for Chicago" is the caption of Part V.
Recommendations are given for
a general plan of surface transportation under a
unification of control of the Chicago City Railway
Company, the Chicago Union Traction Company,
the Chicago Consolidated Traction Company and
the Chicago General Railway Company, utilizing
subway and surface terminals in the business district and routing cars through all divisions.
The north and south tracks of the three divisions,
;

s

One of the fundamental principles in conducting
transportation is to give through traffic the rightof-way, or to route it in the channel of least resistance, over the shortest distance. The through service on the plan outlined will be on the north
and
south tracks and on the avenue tracks. Over the
easterly north and south tracks which traverse the
business center, will be routed the avenue traffic.
Conforming to the fundamental principle above
laid down, and recognizing that a large proportion
of the through traffic will be conducted between the
North and South Divisions contiguous to the lake
shore, and over the avenue lines, through the business center, the subway system of Chicago should,
consist of subways between Fourteenth Street and
Indiana Street, under the north and south streets
best adapted to serve the north and south through
traffic, with east and west connections from
the most
westerly subway, to the two tunnels leading to the
West Division, for the accommodation of the avenue through traffic. The avenue through traffic
from the North and South Divisions should be
routed outside of the subway district to the tracks
leading into the most westerly subway. As quite
a proportion of the traffic from the westerly portion
of the South Division and from the West Division

—

—

designed to terminate in the business center will
naturally be brought in over the avenue lines, and
from lines leading into the avenues, tw^o subway
loops for the joint use of this traffic terminating in
the business center should be constructed, using the
most westerly north and south subway for the east
side of each loop.
All other cars from the West
Division and from the westerly portion of the South
Division, should be brought into the business district
oyer the bridges, and returned via surface loops.
To provide terminal facilities for the divisional
traffic of the North Division and that portion of the
South Division lying east of Halsted Street, terminating in the business center, a cross subway should
be constructed in the center of the business district
with reference to the north and south connecting
This lateral suball the north and south subw-a^-s.
way, in connection with the north and south subways, w^ould provide six loops, three for the North
Division and three for the South Division traffic.
To carry out this general plan it will be necessary
to construct two more tunnels to the North Division, to supply an outlet to the north for each

—

entering from the south.
transportation highway
By this plan the following results would be obtained
First, the greatest possible capacity of the limited
area in the business district would be utilized for
second, all through traffic via
terminal facilities
the business center would be taken through the
underground,
saving time to the
district,
congested
passenger, and relieving the congestion in this district
third, all subways would be on the high level
without grade crossings, thus cheapening the construction and not interfering with existing lowfourth,
all
river-tunnel aplevel improvements
proaches within the business center w-ould be closed
fifth, as all traffic from the North and South Di;

;

:

would be underground, if Surface Plan No.
were used, grade crossings of surface loops would

visions
I

be eliminated, except those incident to the operation
of the local distributing system.
With an operation of cars under a jo-second head-
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way on

the

15

loops provided,

the

present

traffic

from each division could be taken care of, and each
division have an ultimate capacity' of about three
times as much business as is being done at the
present time, or the terminal facilities which would
be provided under this plan would take care of a
population of over 5,000,000 people.
The plant for power production would be of the
high-tension tj-pe, of 100,000-kilowatt capacity, with
15 sub-stations, of 200,000-kilowatt total capacity,
for transformation of the current to a suitable voltage for the working conductors, the latest and best
The cars
practice in vogue for such a system.
[2,000] would be of the closed, double-truck type,
with reversible-back cross seats, seating 52 passengers, equipped with power brakes and adequate motor capacity, and as this type is eminently suitable
for summer operation, only one equipment w^ould
be necessarj-.
The estimate of total cost to produce an ideal
system of street railways, as described, exclusive
of the subway proper, ready for operation, is given
as $69,800,000. The track mileage embraced in this
estimate is 220 miles in excess of the present mileage
of the Chicago City Railway Company and the Chicago Union Traction Company combined, which is
sufficient to include the present mileage in the city
limits of the Chicago Consolidated Traction Company and the Chicago General Railway Company.
The gross earnings of the present companies should
be materially increased in the operation of this completed system. Such a system, built in the best
manner known to the art, and on lines calculated
for the most economical results, in operation, should
show marked decrease in operating expenses from
the expenses of the present companies. An estimate
of operation, for one year, of this system, based
on the past performances for one year of the railway

Street, and partially in LaSalle Street, and would
extend from Fourteenth Street on the south to Jndiana Street on the north, there being three loops
for each the North and South Divisions.
Two
W'^st Division loops are provided, passing under
Jackson, Adams, Monroe and Washington Streets.
The length of subways to be constructed along
the routes described, exclusive of the tunnels under

the river, would be 20,825 lineal feet of double-track
structure and 20,000 lineal feet of single-track structure.

The proposed subway construction is shown in
drawings accompanying the report. One of these,
Fig. 3, shows a typical cross-section of a double-track
in an 80-toot street.
The cross-section represents the subway located above the large tunnel
of the Illinois Telephone and Telegraph Company.
The normal section of the subway proper would
be rectangular, with the tracks side by side, and
consists of transverse bents of steel columns and
roof beams, which would carry side walls and a
roof of concrete arches and rest on a concrete floor.
The side columns and the roof beams would be
rolled I-beam sections, and the central columns
would be built up of angles and plates riveted together.
The entire four sides of the section would
be protected from seepage by a layer of waterproofFig.
ing, embedded in the floor, walls and roof.
4 shows a typical cross-section of single-track subway on Wabash Avenue, in conjunction with the
elevated structure.
It is proposed to place the station entrance and
exit stairways at the outer edge of the sidewalk
space, the stairwa\-s leading down to a corridor
located just inside the curb-wall line, and opening
onto the station platform, which would be 13 feet
Wherever
in width and about 150 feet in length.
possible the station should be located at street in-

subway
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the tracks at the center of the stream approximately
43 feet below city datum. Assuming that the channel would be 24 feet deep, the inclination of the
subways toward the river would be quite abrupt,
and the structure for a short distance before reaching the stream would be at a depth below the surface, where it may prove to be more economical
and less dangerous to resort to tunneling, without
disturbing the surface of the street, than to prosecute the entire work by the open-cut method.
This
would also be true for the entire low-level system
of subways of Plan No. 2.
By the use of a proper
system of timbering for the surface excavation, the
surface of the street may be planked over, and, to
a considerable extent, be kept open to traffic during
the construction period, but a certain amount of
interference with the street traffic would be a part
of the sacrifice to be made by the public to secure
adequate transportation facilities within the business district and the permanent disposition of other
underground public utilities in a manner to provide
for their future maintenance or extension without
disturbing the surface of the streets occupied by
*
the subways.
The structural details of the sections of the subways as given by the drawings have been worked
out sufficiently lo demonstrate the entire practicability of constructing the tunnels in accordance with
the general plans, the ability of the structure successfully to resist the stresses which would be produced by the loads to which it would be subjected,
and to furnish sufficient information from which
reasonably correct estimates of the cost of construction may be made.
The depth of the platform floors below the street
grade will vary with the variation in the gradients
of the subways, the minimum depth being 18 feet
six inches below the established grade of the street.
'

^^^S^

companies, shows gross receipts from all sources of
With operating expenses 60 per cent,
$14,763,138.98.
of passenger receipts, or $8,695,599.72, there would
be net earnings from operation of $6,067,539.26.
Estimating taxes as paid in the past at $943,283.28,
would leave net earnings per annum to be applied
to interest on bonds and stock, maintenance of property, and to be set aside for sinking fund to renew
the property, and for all other purposes incumbent

upon

property, $5, 124,255.98.
Part VI. of the report is divided into nine chapters and treats of technical problems, valuations and
estimates.
The first chapter definitely discusses the
subways proposed. In the development of the subway plans submitted there have been kept in mind
the following principal objects:
First The ultimate unification of all street-railway facilities within the city limits under a single
the

—

operating management.
Second The proper location of the subway lines
and the construction of a track system which will
provide for the operation of cars under any of the
following plans:
(a) Between the various divisions of the city
through the business district.
(b) Divisional operation of the cars only, using
the subway system as a loop terminal.
(c) Plans (a) and (b) in combination.
Third To build the subway as close to the surface
of the street as possible, reducing the distance from
station platforms to the level of the street to a

—

—

minimum.

— The

disposition of

all

underground

utilities

such a manner that they will be easily accessible
without disturbing the surface of the street, and
without any direct connection with the transportation subway.
in

The

FIG.
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PROBLEM IN CHICAGO. TYPICAL CROSS-SECTION
OF DOUBLE-TRACK SUBWAY IN 8OFOOT

—

STREET.

with the platforms extending an equal
distance each way from the center of the street
crossing the line of the subway, and with a stairway
leading down to the station from the subway street
on each side of the intersecting street.
The walls and ceilings of all passageways leading
to the station platforms and the walls and ceilings
of the station should be finished in white glazed
terra cotta, or other equally attractive material.
The cross-section of the subways has been fixed
to provide for the operation of the large cars now
in use, and the necessary clearances to insure safety
to passengers and also to the force of employes
which would be stationed in the subways for the
purpose of inspection and repairs to the tracks.
The resulting interior dimensions of the subway
would be as follows: Clear height above track
clear width between side
rail,
14 feet six inches
walls, 25 feet; clearance between the wall and the
clearance between the
car, one foot 8^/2 inches
central columns and the car, one foot SV^ inches;
total distance between passing cars, four feet three
tersections,

;

;

—

Fourth The arrangement of a subway system to
provide for the maximum efficiency with a minimum
length of underground tracks.
Fifth

The

location of

subways referred

to

as

Subway

Plans No. i and No. 2 is shown on maps accompanying the report. Plan No. i is suggested as
the most feasible plan without disturbing the existing low-level improvements.
Under this plan the
north and south subway would be located in Wa'bash Avenue, State Street, Dearborn Street, Clark

inches.
final plans for subways in the business
be developed in accordance with the suggestions contained in the preliminary plans, especially in respect to the proximity of the subways
to the surface of the streets, it is evident that a
large part of the work must be done by attacking
from the top, the excavations and
the street
trenches being thoroughly sheathed and braced or
strutted across to prevent any movement of the
foundations of buildings abutting the street. The
subways leading to the North and West Sides of
the city must pass under the Chicago River, with

Should the

district

electrical

will

simplify

little

artificial

propulsion of cars in the tunnels
question of ventilation. Very
would be required to make the

the
aid

conditions in this respect entirely satisfactory, and
such artificial aid as may be necessary should be
provided in such a way that, as the foul air was
exhausted from the tunnels, fresh air would be
drawn into them through the entrances to stations.
Within the subway district it is proposed to provide a high-level gravity system of sewers to take
care of all house drainage at and above the firstfloor level.
This gravity system would be proportioned to take care of storm water, in addition to
the house drainage.
low-level sewer would be
provided to take the drainage from the basement
level of buildings and such drainage as may be
required for the subway, pipe and electrical conduits, etc.
The low-level drains would discharge
into sumps or receiving wells, advantageously placed
to permit the low-level sewage to be pumped up
and discharged into the river (see Fig 3).
As a general arrangement of the water-supply
system within the subway district, it is proposed to
install a belt of main feeder pipes, to be connected
with the various pumping stations which at present
supply the district under consideration. From the
belt of feeder pipes lateral supply mains would be
projected, and wherever in the construction of the
subway the present system of pipes would not be
interfered with these pipes would be connected with
the new feeder system in such manner as to provide
for. complete circulation of the water.
The general arrangement of the gas-circulating
system within the subway district would be similar
to that described for the water-circulating system,
i.
e..
it is proposed to install a belt line of mainsupply pipes, feeding into the circulating system
and connected with it in such manner as to provide
complete circulation and equalization of pressure.
Separate systems of equal capacity to present systems would be provided for illuminating and fuel

A

gas.

For the disposition of the electric wires and
cables for electric lighting, power, telegraph, telephone, and other public utilities of like character
occupying conduits beneath the surface of the streets,
dry and well-venit
is proposed to supply roomy,

-
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running parallel with and adjacent
to the transportation subways, as shown in Fig. 3.
The galleries desig^ned to carry the feeder mains
would have their floors located at practically the
same level as the railway tracks within the subway.
These galleries would be approximately 9M; feet
wide and 11 feet high in the clear, with an arched
roof, which would also form the floor of a gallery
immediately beneath the surface of the street, and
designed to contain the high-level sewer and pneutilated

pralleries

matic tubes.

The

galleries

for the electrical-feeder

mains would be continuous betwen the subwa}' stations, and would occupy the space between the wall
of the subway and the curb wall, situated at the
outer edge of the sidewalk space. The electrical
wires and cables would pass by the station point in

American Association for the Advancement of Science.

—

Washington, D. C, January 3. The sessions of the
American Association for the Advancement of Science, which began on December 29th, have each one
been so crowded with work that but little time has
been given to amusement of any description; indeed,
it almost seemed as though, at this
session, almost
too much work was undertaken for the time allotted.
The various sections met in different parts of the
Columbian University, and the subjects covered in-

conduits, situated beneath the station platforms.
These tiled conduits would terminate in large manholes located outside the subway walls, at each end of
a station platform.
Out of the manholes the feeder
mains would be carried to the racks provided for
them in the galleries above mentioned. The manholes would be of sufficient size to permit of making
all necessary transposition of the wires and cables
of the various circuits, and to make necessary connections with the service mains which it is proposed to locate within a separate gallery at a higher,
level, and convenient for the distribution system.
On account of the precautions which would be
taken to exclude moisture, it is not expected that these
wire galleries would ever contain much water however, it is proposed to incline the floors of the galleries toward the manholes into which the tile contile

...„

I

.^

tention to the fact that the progress in the application of a galvanometer to bolometric work was in
part historical, and in part on account of experiment.
The galvanometers in use at the Smithsonian Astrophysical Observatory at the present time and for
holographic purposes are of 1.6 ohms resistance,
and are customarily used at 1.5 seconds tmie of
single swing, but may be employed with an exhaustion of the case at such a degree of sensitiveness
10" amperes can be deand steadiness that i
tected with certainty.

X

Both

and needle construction has been extensively studied at the Smithsonian Observatory,
and at the present time i6-coil instruments with
needle systems of eight groups containing 48 magnets in all, are employed. These systems weigh 10
milligrams, or thereabouts, and while it must be
coil

admitted that the use of i6-coil instruments involves
a distinct loss of computed sensibility, yet the greater
weight and better astaticism obtained more than

;

-!^^"
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and precise. The one he used in early days was
what would be considered now as almost ludicrous,
and was incorrect, yet Lord Kelvin, i6 years ago
thought its possibilities, even in that crude state,
were wonderful. The galvanometer which Mr. Abbott was to present was lOO times more sensitive
than the one which Lord Kelvin thought incredible,
and this has only been brought about by years of
work and experiment.
Ill the course of Mr. Abbott's paper he called at-

counterbalances all this. Freedom from drift and
tremor is so remarkable, so much so indeed in the
whole bolometer and galvanometer circuit, that this
circuit often remains in constant connection with
the galvanometer for weeks at a time without drifts
of more than 10 centimeters, or tremors above 0.5
millimeters.
This, when one millimeter upon the
10— ° amperes, the
scale means a current of 2
smallest constant yet reached for 4 galvanometer of
1.6 ohms resistance, with a computed time of single
swing of 10 seconds. By means of air e-xhaustion
to 0.2 millimeter Hg. strict proportionality between
deflection and the square of the time of swing has
been carried for the i6-coil galvanometer up to six
seconds single swing, while with atmospheric pres-

P°-o--

X

sure the proportionality fails at 1V2 seconds.
This was followed by a five-minute paper, by
Professor Carl Kinsley of the University of Chicago
on the "Conditions Governing the Coherence of

Metals When There Is an Electrical Discharge Between Them," and a lo-minute talk on the "Possibility of a Determination of the Frequency of Alternating Currents by the Automatic Adjustment of
the Circuit to Resonance." During the course of
the latter paper he stated that the distance between
which coherence would occur had been reduced to
one-tenth of a wave-length.
paper was presented on "Methods of Measuring
Radiant Efficiency," by E. L. Nichols and W. W.
Coblentz of Cornell University, and another on "The
Infra-red Spectrum of the Mercury Arc," by W. W.
Coblentz and W. C. Geer. Professor Herschel C.
Parker then read a very brief but comprehensive
statement on "Experiments Concerning Very Brief
Electrical Contacts." The
programme also contained papers as follows
"A Portable Apparatus
for the Measurement of Sound," by Professor A. G.
Webster of Clark University "The Damped Ballistic Galvanometer," by Professor O. M. Stewart,
University of Missouri "The Electrical Conductivity
of Solutions in Amyl-amine," by Professor L. Kahlenberg. University of Wisconsin; "Why the- Electromotive Force of the Daniell Cell Changes When
the Density of the Solutions Change," by Professor
H. S. Carhart, University of Michigan "The Change
in Volume in Clark and Cadmium Cells Due to
Pressure, and Its Relation to Electromotive Force,"
by Professor R. R. Ramsay, University of Missouri.
On Wednesday Professor L. A. Bauer of the
United States Coast and Geodetic Survey, gave a
20-minute paper on the results of the comparisons
of magnetic instruments, in the course of which
he called attention to the fact that the Coast and
Geodetic Survey has the best and most thorough
equipment of magnetic instruments to be found anywhere in the country, some of the instruments having been manufactured in France, Germany, England, and the United States, and all of these being
of the very best workmanship. They have been able
to correlate si.x of these instruments, and it is expected
that they will be soon able to tell the exact volume
of the wind. The paper gave a full and detailed account of some special observances that were made
during the eclipses of May 25, 1900, and May 17,
1901, which tended to show that within certain radii
marked magnetic
of the total-eclipse belt very
changes had taken place.
Professor J. R. Benton of Washington, D. C, read
a paper on the elasticity of copper and steel at
186° C, tending to show that it was much greater
at the temperature of liquid air than at any other

A
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duits would terminate, and to connect these manholes with the low-level sewers with outlets of sufficient capacity to meet any emergency, including
possible leakage from water pipes located in the
water-pipe gallery, at a higher level than the level
of the wire and cable gallery. Adequate ventilation
of the wire and cable gallery would be provided
by the introduction of ventilating flues into the curb
walls.
These ventilating flues would terminate at
the sidewalk level, and would be covered with iron-

bar grates.
It is proposed to carry the service mains in each
block in a gallery, which would occupy the first five
feet of the space inside of the curb wall
the floor
of this gallery would be at or near the level of the
basement floor of the buildings, and its roof would
be formed b}-- the concrete sidewalk.
In the space between the service-main gallery and
the building line of the street would be located the
gallery for water pipes, and the space filled with
sand, which would be devoted to gas mains.
concrete wall would separate these latter utilities
from the upper wire gallery. Through the walls
of the electncal-ser\-ice-main gallery at intervals of
about 20 * feet would be provided service ducts,
through which service wires could be drawn into
the buildings on either side of the street, as the
ducts through the curb walls would extend entirely
across the street above the subway roof.
;

A

[To be concluded.]

Institute

Chapter at

St. Louis.

Louis members of the American Institute
of Electrical Engineers have been, for some time
talking of a local chapter, and steps will be taken
within the next few days toward the organization
of such a body in the World's Fair city. In addi-

The

St.

members in business in St. Louis,
the exposition numbers among its officials and emplo\'es nearly a score, among whom may be mentioned Professor Goldsboroueh, who is a member
tion to

several

Institute committee on local organizations,
and Henry Rustin, chief electrical and mechanical

of the

engineer of the exposition. With such men as these
at the head, a bright future is promised the chapter
that may act as host on many notable occasions.

all the known branches of science.
4 p. m., Professor J. J. Flather of
Minneapolis, Minn., delivered one of the most interesting lectures of the session, the subject being
"Modern Tendencies in the Utilization of Power,"
before the section of mechanical science and engineering, of which he was vice-president. This address was printed in full in the Western Electrician
of last week.
At the same time on Monday afternoon Eugene
of the Columbia Liquid Air Company
C. Foster
gave a demonstration of the manufacture of liquid
air at a plant which had been erected for the purpose
at the power house of the Capital Traction Company
and gave a short talk on the special features of the
plant to the visiting chemists and physicists. Demonstrations were given of its low temperature and
its expansive force.
To show that liquid air is rich
in oxygen, and that the latter may be easily recovered, a detonating bomb was made out of cotton
waste, wrapped in newspaper, the waste having first
been moistened with the oxygen residue from liquid
air.
When the flame was applied an explosion was
the result, so forceful in it^ nature that it shook
the entire building, a very extensive brick and stone

eluded almost

Monday,

at

structure.

On Tuesday morning

a short general session was
followed by the meeting of the various sections, that of physics containing more items of interest to electricians than any other.
The programme, as laid down by this section, contained a
total number of 25 papers to be read, and, in addition to this 23 papers of the American Physical
Society, the sessions being held jointly.
The second
paper on the programme was one covering the
"Construction of a Sensitive Galvanometer," by C.
G. Abbott of the Smithsonian Institution of this city,
who was introduced by Professor S. P. Langley,
who was given a most cordial welcome by all present.
In the course of his introductory remarks he
stated that they must of necessity be brief, as he
had a paper to read before the Astrophysical Society
at the Cosmos Club, and consequently could not
have the pleasure of staying to listen to what Mr.
held,

Abbott would have to say. He stated that in earlier
days he had had considerable struggle with the difficulty of having a galvanometer at once sensitive

:

;

;

;

point.

At the Wednesday session of the association Dr.
Daniel C. Gilman, president of the Carnegie Institution, announced the fact that the institution had
made an appropriation of $8,000 for the establishment of a desert laboratory, the request having been
made some time ago by the Botanical Section of
the association. While the laboratory is to be established for the purpose of a thorough study of
the physiological features of plants under the unusual
conditions to be found in desert regions, it is also
expected that much attention will be paid to the
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of water to desert vegetation, light and
temperature, and provision will be made whereby
scientists from any part of the world may carry
relation

experiments

on

on

any

problem

affecting

desert

vegetation.
Hon. Carroll D. Wright has been elected the president of the association for the ensuing year, and it
has been decided that the next meeting will be held
in St. Louis, from December 28, 1903, to January
2, 1904, and it is urgently insisted upon by the association that all members shall be present at that
lime.
The total registration of members for the meeting
just ended was 975, and the meeting is thus second
on the list in point of attendance, the meeting in
Boston, 1880, having 980 members. This, of course,
does not include the meeting in Philadelphia, when
1,261 members were present in 1864, but that number included 300 members of the British AssociaThe geotion, who were present at that meeting.
graphical distribution of the members is always a
matter of more or less interest, and along this line
it is noteworthy that Washington leads the list with
354 members; New York, 135; Massachusetts. 82:
Pennsylvania, 70; Ohio, 39; Marj-land, 38; Illinois.
Michigan, 22 New Jersey and
27 Connecticut, 23
Virginia,
14;
Wisconsin, 19 each; Indiana, 16;
California,
12; New Hampshire,
North Carolina, 13;
Nebraska, seven Vermont, six, aiid the reeight
mainder in scattering numbers, including eight mem-
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tendant at station 2. At the stations where Morse
instruments are provided, and the operator is present, the calls can be sent telegraphically.
Oral communication is then established between station 3
and station 2. The conversation is listened to by
the operator at the principal station, and when the
conversation is concluded the operator at the princi-

System.
The necessity, especially on railroads, of making use of both telephone and telegraph lines is
frequently made apparent, and a patented invention
of Charles E. Buell of Camden, N. J., is designed
to meet this want successfully.
In the words of the
inventor, the object of his system is so to combine
apparatus for oral communication and apparatus for
telephone-call signals with a main line which is used
for ordinary Morse telegraphy as to admit of using

normal for telegraphic
transmission.
The inventor says that it is of advantage to have
the call signals to outlying stations sent out from
the principal station, as unauthorized persons are
pal station restores the line to

;

;

;

January

;

;

bers from Canada and one from England, Ceylon
and Nicaragua, respectively.
In his closing address to, the association Dr. Minot
stated that the convention had been one of the most
noted gatherings of scientists ever held on the Amer-

Continent.
Some very fine instruments were placed at the
disposal of the association during its work in Washington, among which may be mentioned the triple
projecting outfit, combining an electric lantern, projecting microscope and mediascope, mounted on a
common baseboard, and using the same electric lamp
in succession, supplied by \\'illiams, Brown & Earle
of Philadelphia, also a new projecting apparatus,
especially designed for scientific projection work,
and made by the Bausch & Lomb Optical Company
of Rochester, N. Y. -'Vn Ideal electric arc lantern
was supplied by A. T. Thompson & Co., Boston,
Mass., and a i6-plate static X-ray outfit by the C.
& R. M. Bowen Company of Providence, R. I.
T.
ican

W

New Swiss

Hydro-electric Plant.

of the new Swiss hydraulic plants is that
which has been installed at Vouvray, near Lake Leman. It uses the water of Lake Tanay, a small basin
at a considerable altitude, and affording a good fall.
The hydraulic station is located at Vouvray, on the
left bank of the Rhone, not far from where it enters
Lake Leman. The same company had already
erected a plant at Varguay, on the other side of
the Rhone, using the water of a small stream which
gives a 600-foot fall and affords 2,500 horsepower.
The power is distributed to a number of villages in
the Rhone Valley, and at present about 80 miles of
line have been installed, which feeds 63 sub-stations,
containing 97 transformers. The station supplies
20,000 lamps of 10 candlepower (or equivalent), besides 450 horsepower to motors.
In the new plant the Lake Tanay acts as a permanent reservoir. The voltage and frequency is the
same in both plants, and they can be worked in
The new plant
parallel on the line when desired.
at Vouvray is laid out for 10,000 horsepower; at
present there has been installed 4 generating units
of 500 horsepower each, but it is intended to increase

One

number to 20.
The water is taken from the lake at a point 60
feet below the normal level the water enters a shaft
30 feet deep, which connects below to a tunnel. The
latter is 950 feet long and has four square yards' secTo the end of the
tion, being laid in an easy grade.
this

;

tunnel connects a high-pressure conduit of sheet
iron three feet in diameter and 320 feet long; then
comes a high-pressure tunnel 900 feet long, and then
a high-pressure conduit like the former, which has
a five per cent, grade and runs for 3,900 feet. The
end next the station is provided with three tubulures
of 18 inches diameter, which receive the petistocks
At present there is but one in use.
for the turbines.
The penstock is 6,000 feet long, with a difference of
Its lower end connects to a 14level of 2,800 feet.
inch pipe, which runs 3,900 feet to the station, and
is

laid

underground.

have 20 direct-coupled groups,
using Pelton wheels of different makes, giving i.ooo

The

station

will

revolutions per minute. Two of the alternators furnished by Brown, Boveri & Co., are coupled to turbines of the \'evey Companj', while two Devillard
turbines are used with alternators built by the Geneva Company. AW the machines are single-phase
and give 60 amperes and 5,500 to 6,000 volts with
50 cycles. The Brown-Boveri machines have the
e.xciters mounted on the end of the shaft, while the
others are excited from a small turbine set of 25

horsepower.
present plant cost Si6o,ooo, including the water
rights, which, for 2,000 horsepower, makes $80 per
horsepower. The next addition of 2,000 horsepower
will require a new conduit and four generating sets,
or $60,000, and thus for the first 4.000 horsepower
the figure will be lower, or $55, and this will decrease
with each addition.

The

COMBINED TELEPHONE
the

two systems successively upon the same

.\ND

line,

with the result that small stations that are not
equipped with telegraph apparatus can be equipped
with the necessary apparatus for transmitting and
receiving telephone-call signals and with apparatus
for oral communication, and railway conductors and
others who may be authorized to use the line can
without special apprenticeship put themselves in
communication by telephone with the principal station on the telegraph line which is thus provided
to report a wreck or other information, and through
the manipulation of the combined systems by the
attendant at the principal station the person calling
up from the small outlying station can be put in
telephone communication with any desired station
on the line, or by switch connections being provided
for interconnecting the line with other lines communication can be held w'ith any desired station.

A

further object of the invention is to combine a
telephone apparatus with a telegraph apparatus at
outlying stations where an office is provided to admit of the successive use of the telephone and the
telegraph systems over the same main line, so that
during the absence of the skilled telegraph operator
communications can be sent to the principal station
on the line by an unskilled person by means of the
telephone.
The invention consists, primarily, in the combination, with a normally charged main line, of a series
of stations, each of which is provided with a telephone set adapted to be used for oral communications when interconnected with the line, and devices
at each station for sending and receiving calls from
a principal station and apparatus included in the
main line for receiving and transmitting messages
by the so-called "Morse" system of telegraphing. In
the accompanying drawing the figure shows the apparatus of a combined system of telephone and telegraph for carrying out Air. Buell's invention. The
parts shown are self-explanato^3^
The operation of the combined system is as follows The telephone sets along the line are normally
excluded from the charged line while the battery
(X) is charging the main line for telegraphic transmission. When it is desired to employ the main
line for oral communication, the key (q'), for instance, is pressed, grounding the charged line at
(£'), and the relay (r^) at the principal station atThe operator
tracts its armature ringing bell (b).
at the principal station hearing the call on bell fb)
turns the switch (s), disconnecting the batterv' (X)
from the main line and making contact at (i) to include the telephone set (T) in the main line, and
taking the receiving telephone from its support asks
the wishes of the person thus calling. The person
calling having taken the receiver from its support
at the outlying station where the call originated, oral
communication is established between the outlying station and the principal station in the ordinary
manner for oral communicating.
If the outlying station desires to speak with another outlying station, the fact is communicated to
the operator at the principal station, who replaces
his receiver on the support and by turning maneto (D) calls up the desired outlying station, if
the station is without a Morse relay, by producing
a definite signal, which will be denoted by the bell
(c) (b), for instance, and responded to by the at:

TELEGRAPH SVSTE^L

not liable to interrupt and use the line, and the persons requiring to use the line for telephoning are
afforded the direction of a skilled person, with results that might fail of accomplishment if the attempt was made by persons who were not as familiar
with the system. Moreover, lines can be interconnected at the principal station, and by the sending of such calls from the principal station the system is without complications present when calls are
sent from several stations.

Space Telegraphy Over Land.
The

official report of Lieutenant Luigi Solari regarding the recent cruises of the Italian warship
Carlo Alberto contains some interesting informa-

tion

relative

to the trials
that vessel.

made on board

of

The

wireless telegraphy
cruises were made

during the months of July, August and September,
In the
igo2, starting from the Lizard, Cornwall.
harbor of Cronstadt Jlarconi, in the presence of the
emperor of Russia and the king of Italy, exhibited
the apparatus and received messages from the station at Poldhu, a distance of 1,700 kilometers.
The return voyages through the Mediterranean,
says the Engineering Magazine, in its summary of
Lieutenant Luigi's report, repeated the success of
the cruise in the Baltic, and satisfactory communications were had from Gibraltar and from Spezzia,
this latter communication being necessarily almost
entirely over land, a distance of 1,200 kilometers
from Poldhu, with the mass of the Alps between.
The wiring on the Carlo Alberto consisted of a
horizontal cable stretched between the tops of the
masts, from which 70 parallel wires descended to

the instrument room, in which were placed two receivers equipped with coherers and three magnetic
detectors.

most important features of the
information can be obtained from
the summing up of Lieutenant Luigi's report, as
(i) No limit has been observed as to the
follows:
transmission of electric waves over the surface of
the globe, provided the energy expended in the transmission is proportional to the distance to_be covered;
(2) communication between transmitting and receiving radio-telegraphic stations is not prevented
by the interposition of land
(3) the influence of
the light of the sun is to diminish the range of
necessary
rendering
it
waves,
radiation of electric
to use a greater amount of energ}' in transmitting
messages by day than by night; (4) the superior
efficiency of the magnetic detector over the coherer
as a receiving instrument is fully demonstrated, not
only with respect to the freedom from "tapping, but
also because of its greater sensitiveness and convenience; (5) the e-xperiments have demonstrated
the entire practicability of the Marconi system, both
for commerce and for warfare, without regard to
Concerning the

trials,

the

best

;

^^

distance.

Railway Company has been
incorporated at Columbus, Ohio, with a capital of
The president, C. R. Merely, and the
$1,000,000.
board of directors, reside in Cleveland. By this
incorporation the Alliance and Stark electric lines
are merged into one under the above title.

The Stark

Electric

-
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New Nernst Lamp
Alexander

Patents.

Wiirts of Pittsburg, Pa., has recently
a patent entitled "Electric Lamp,"
which refers specially to the type of lamp known as
the Nernst lamp.
The object of the invention is

been

J.

granted

pieces

plug

35

(13) is perforated and receives the terminal
(i") of a corresponding glower. The piece
has six perforations and receives the terminal

such expansion

possible as will permit insertion
of the pins and at the same time insure a firm gripping
is

(14)
plugs (lb) of all the glowers of the set. The hangers (7) are also perforated at one side to receive
the terminal plugs (2') of the heaters.

action.

readily separated from each other and so to
construct and combine certain of the parts that such
of the devices as it may be necessary to renew

As shown in Fig. 2, the tubular heaters are =0 connected in multiple series that those of each seriesconnected pair are alternately disposed with reference to those of the other pair. With this arrangement should either pair be disabled the other

constitutes an integral part of the disk (39), of
porcelain or other suitable insulating material. This
disk (39) supports the heater cut-out (4) and the

from time to time may be readily detached and

pair

so to simplify the several parts of the lamp structure and the means for holding them in co-operative
relations that they may be readily assembled and
as

readily placed

as

in

operative

position.

side elevation and
lamp constructed in accordance with the invention. Fig. 2 is a diagram
of the operating parts of the lamp and the connectI

is

a view, partially in

partially

in

section,

Fig.

ing

circuits.

The

of a

essential

would serve

to heat the glowers to conducting

temperature.

Located above the heaters and glowers and their
supporting frame is a metal hood (15), which is
shown as of fanciful open-work construction, in

operating parts of the

lamp comprise the glowers (i), shown as six in
number: the heaters (2), of w-hich four are shown;
ihe ballast resistances (3), six of which are shown as
respectively connected in series with the six glowers,
a heater cut-out (4), operating to open the

and

when the glowers become conductive.
These essential parts of the lamp do not, either inh.eater circuit

dependently or collectivelv. of themselves constitute
parts of the invention
but the means whereby they
are assembled, properly supported in the lamp and
:

connected in circuit with each other, are comprised
within the invention.

The glowers
ably

supported

(i) and heater tube (2) are removby a holder (5), of porcelain or

other suitable refractory- non-conducting material,
and this holder is detachably supported from and
below a disk (6) of porcelain or other suitable nonconducting material, by means of metal hangers (7),
to which lugs (S) on the holder (5) are fastened
by cotter-pins (9). These hangers (7) are fastened
to the disk (6) by pins (10), the lower ends of
which are screw-ed into the hangers and are also
provided with nuts (ic") above the disk. The hang-

The upper face of the disk (28) is provided with
a rectangular recess, in which rests the lower rectangular end of a boss, which projects from and

ballast devices

(3), its upper surface being provided
with recesses (40) to receive the lower ends of the
ballast tubes.
The disk is also provided with perforations (41), corresponding in number and position

to

ballast

the ballast devices for the passage of the
terminal wires, and also with a metal strip

on its bottom face and pieces (3<^) on its top face,
which are mechanically and electrically fastened together by screws. The several ballast wires are detachably connected to the pieces (3=) by means of
terminal plugs (36), each piece (3<^) being provided
with two holes to receive the corresponding plugs.
A bolt (42), which has cylindrical screw-threaded
ends (43) and (44) and an intermediate squared or
rectangular portion (45), extends through the boss
(38), the disk (28), and the central portion (23)
of the plate (18), and is provided below the part
{23) with a clamping nut (46). IVIounted upon
this bolt above the squared portion (45) and so as
to rest thereon is a plate ('47), having six springarms, corresponding in number and position to the
ballast tubes (3), and having at their outer ends
openings to receive the projections (50) on the upper ends of the ballast tubes. Mounted upon the
portion (42) of the bolt and resting upon the plate
(47) is a porcelain piece (51), comprising a middle
cylinder {52), through which the bolt projects, pnd
two side cylinders (53), in which are located terminal rods (54), to the upper ends of which are
connected the outside circuit wires and to the inner
ends of which are fastened the conductors (54"),
which lead to the cut-out terminals. Above the
piece (51) is located a nut (55) which, together with
the nut (46) and the bolt upon which they are

mounted,
together,

the

serves to clamp the intermediate parts
and thus form a compact rigid structure,

members

of

W'hich

by removing the nuts.

may be readily separated
The screw-threaded portion

(43) projects some distance above the normal posiof the nut (55) and receives a nut (55),. the
upper portion of which is in the form of a loop, to

tion

FIG.

2.

NEW NERNST LAMP PATENTS.— WIRING

CON-

NECTIONS OF LAMP.
order that it may have a pleasing appearance and
also in order to promote ventilation. To this hood
attached a large outer globe (16), by means of
(17) or otherwise. The hood (15)
has a central flat plate (18), provided with two
openings (19) and (20), separated by arms or
spokes (21) and (22), and a central hub (23).
number of spring-arms (24) are fastened at the
upper ends to the plate ( iS) and serve as supports
for an inner globe (25), this globe being reaf'.ily
sprung into position and as readily detached when
desired.
The annular portion of the plate (18) is
clamped between a porcelain reflector (27), which
is of spherical contour and is provided with perforations, through which the pins (10), (it) and
(12) project, and a disk (28) of porcelain or other
This disk (28)
suitable non-conducting material.
has comparatively thick portions (29) and (.^o),
w^hich, respectively, project through the openings
(19) and (20) in the plate (18), and the portion
(29) is provided with cylindrical openings, in which
are located split-metal tubes (31) to receive the
pins (10) and (11), and the part (30) is. provided
with a like opening to receive a similar split tube
(31) for the pin (12). Each of these tubes (31)
such, for
is formed of a strip of malleable metal
example, as aluminum which, for approximately
one-half of its length, is bent into tubular form
and inserted into one of the openings in the disk
The remaining portion is left flat and is bent
(28).
over against the upper surface of the disk, and is
fastened thereto by a screw and a nut. The pieces
(31), with which the glower terminal pins (11)
engage, are fastened to the disk by means of screws
and nuts in the form of angle-pieces (3i), which are
perforated to receive the terminal plugs (3") of
is

suitable screws

as a means for suspending the lamp.
This
nut also serves to fasten the housing of the lamp
in position, this housing comprising a main body
ser\-e

portion (57) and a dome-shaped cap (58), the cap
resting upon the body portion (57) and the latter
resting upon the top of the hood (15).

To Henry Noel Potter of Berlin and Walther
Nernst of Gottingen, Germany, are granted a patent
for a glower for Nernst lamps, shown in longitudinal

A

—

NEW- NERNST L.\MP P.4TEXTS.- -ASSEMBLED
L-4MP.

{7) and pins (10)
opposite points of the

are located at diametrically
disk, and constitute heater
terminals. 'The disk (6) is also provided at one
side of the diameter in which the pins are located
ers

with a series of six similar pins (11), and at the
opposite side of the diameter with one similar pin
C12). The lower ends of the pins di) project
through the disk (6) and are screwed into angular
metal pieces (13), and the lower end of the pin
(12) projects through the disk in a similar manner
and is screwed into a longer angular piece (14).
Each of the pins (11) and (12) is also provided
with a nut (10^) for clamping it and the corresponding angular piece fo the disk. Each of the

—

the ballast devices (3) and the pieces (31), corresponding to the heater terminal pins (10) are connected to the proper cut-out terminals by means

of strips

The

split

and

suitable

clamping screws

and

nuts.

tubular portions of the pieces (31) receive
(10), (11) and (12) and are sufficiently

the pins
yielding to permit of the ready insertion and removal of the pins. By reason of the location of the
tubes in cylindrical holes of proper diameter only

NEW NERNST LAMP

PATENTS.

IMPROVED

GLOWER.
section in Fig.

3.

The glower is hollow or tubular,
With such glowers it is pos-

with very thin walls.

sible to employ much heavier currents without danger of breaking down the glowers, and as a consequence it is possible to obtain from a single glower
a far greater candlepow-er than could be obtained
from a solid glower.
The glower (A) is shown to be hollow and of a
tubular cross-section. To the ends of the tubes
terminal connections are secured, which, in the present instance, consist of loops (11) (11), of fine wires,
having their ends made long enough to twist into
good connecting devices for the circuit in w^hich
the glower is to be included. Outside the loops, on
the ends of the glower, are secured bodies (FF),
formed by applying pasty material similar to that
which enters into the composition of the glower, to
the outside of the glowers, molding or pressing
them thereupon and afterward hardening them by

heat.

Marshall W. Hanks of Pittsburg has produced
an improvement in the use of Nernst lamps bj' w-hich
lamps can be operated in series and in which the
heaters shall cease to take any substantial quantity
of current when the glowers become conductive,
but which shall automatically operate to take current if the corresponding glowers become broken
or for any other reason fail to permit the passage
of current therethrough, all without the employment of moving parts. All these patents ?re assigned to

George Westinghouse.

.
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REMITTANCES.—

very

but

beautiful,

on

tricity

wooden

the

useful,

electric-railway,

telegraph, electric-light and power-transmiscompanies has come to occupy an important
place as a sort of side-issue of electrical develop-

the present issue of the

article

overhead

wires are gradually

and

it

cities

but

in

be a long

will

time before the humble pole, upholding the electrical
nerves of commerce, will be effaced from the earth.
instructive figures are contained in the an-

nual report of the secretary of state for Ohio. In
all there were 48 street and electric-railway com-
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DATES AHEAD.

of

the

great

shown by Mr.

Perkins' article on the Branly-Popp system in this
issue.

Dr. Branly has evolved an interesting modi-

It

would be rather curious,

railways in this country,

and the

ever,

eration

powerful

transmissions

:

"Just as

soon

as

such

Marconi uses become
common, the range of actual messages will be restricted again. It is like the fact that one megaphone
on a football field is a success, while twenty are
as

steam

great im-

its first

partially

is

apply

to

existing

Such may be the

possibility

two

the

in

The

countries.

systems of the United
miles of track mileage,

case,

how-

accounted for

have

States

much

of

it

great

railroad

thousands of

single-track, with

fluctuating traffic conditions, and, taken as a whole,

greater difficulties would be encountered in

perhaps
applying

electric

more

smaller,

power

compact

economically

and

more

than

thickly

in

a

settled

Great Britain. Then, again, electric
railroading, with the exception of a few isolated examples, is much new'er in England and Scotland
country like

and thus steam-railroad managers,

us,

the

later

may

be

in

more impressed with
than American

development of the art

managers,

who may

retain

acquired 10 or 12 years ago.

unfavorable impressions
Still, these hypotheses

can account for the situation only partially, after all,
if the foreign correspondents are not unduly opti-

over the electric-traction prospects in England.
One of these newsgatherers, writing from
"George Westinghouse, the famous
London, says
mistic

:

inventor and

the gathering

In a private letter an esteemed correspondent

to

by the differing conditions applying to railroad op-

in this city

students in space-teleg-

movement

scale

trunk-line railroads should receive

the greatest that confronts

makes these obsen-ations

state's

view of the marvel-

in

the

if

power on a large

electric

which seems to show excellent results in
practice, but we do not observe what plan is adopted
to secure non-interference.
This problem is indeed
fication,

raphy.

not

is

ous multiplication of electric street and interurban

.-tudying the problem,

Master mechanics of street-railway compaDies (meeting for
organiration). Cleveland. O., January 12, 1903.
Northwestern Electrical Association. Pfister House, Milwaukee. Wis., January zt, 22 and 23. 1903.

unmindful

that

Within the last two months both the electric
railway and telephone business has shown a wonderful revival, and it would not be strange if the
next 12 months witnesses a greater investment in
this line than in any year since the industries were
opened up. Moreover, the retardation of development in Ohio was not serious enough to affect the
advance in the country at large, as was shown by
the encouraging reports in the New Years number
of the Western Electrician.

than with

France has not been

invested

covered by the figures in the secretary of

petus in Great Britain.

Correspondence

possibilities of space telegraphy, as is

much money

has been

office.

41, 42

42

not time for them to

it

Another

with

have

electric

wake up?

interesting decision

has been added to

This time the operating company seems to have had
the best of the argument. In New York state the
Fourth Appellate Division of the Supreme Court has
•

decided that a telephone company has the right, with

and under the control of the authoriand string wires through the main

the permission

to erect poles

ties,

of a village of several thousand inhabitants,
notwithstanding that the abutting property owners
street

The village in question
The property owners there own
to the center of the street.
The defendant had no
right to erect the poles unless their erection was
is

Salamanca, N. Y.

within the limits of the public easement in the street,
it is settled that
the ownership by a property

and

owner of the
give him the

electrician,

will

of British railroad presidents

entertain a company
and general managers

on Friday [January 9th].

The

object of

nominally to witness an exhibition
of the Cooper-Hewitt mercury-vapor lamp, but the
real intention is to inaugurate the British Westingis

house Company's campaign for the capture of the
to introduce electricity on the principal
steam-railway lines in Great Britain. Already the

contracts

Great

Northern

is

experimenting

with

electrical

fee to the center of a street does not

right

to

prevent any additional

of the street, provided such use

is

use

within the limits

Justice Hiscock said "Passing upon the right of a telephone company like defendant to place its wires in a public street in a

of the public easement.

:

has fully held and decided that such

this court

cit3',

was within the

right

of,

be drawn between, city streets

to

easement in
and distinction
and rural high-

limits of the public

In the classification

a city street.

ways, the courts- have treated village streets as more
analogous and akin to the former than to the latter.

Such conclusion

is

arbitrary line upon

a

natural

No

one.

fixed

and

the subject of public uses and

can be drawn between the streets of a

necessities

village.
The more populous the latter
becomes, the more extensive will be its public needs

and a

city

and

demand

the

dently, then,

is

rural

for

public

Evi-

conveniences."

for the courts to say, in

each particular case,

in

state,

it

of a village are to

(Interstate
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Ohio at the first of the year, owing to the Everett-Moore entanglements, and it has
never entirely recovered from it. More than that
serious setback in

there
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whereas in 1901 the total capitalization of the
new companies was $24,361,000. The capital of new
electric-light and power
companies in igo2 was
$2,418,000, and the year before it was $3,255,000. The
54 telegraph and telephone companies incorporated
last year have a capital stock less in amount than
the year before.
There are reasons for this, however.
The business in all its branches received a
000,

Page.
Space Telegraphy.

as a class,

dealing

refuse to give their consent.

Some

panies incorporated, with a capitalization of $9,929,-
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This coming spring an enterprise is to be entered
upon in a quiet and unostentatious manner by a
sturdy Norwegian which may result in investigations
and conclusions that will be of great importance to
the scientific world.
Reference is made to an expedition to discover the magnetic north pole and
there

carry out observations during a series of

to

Captain Roald

j'ears.

Amundsen

will

make

the at-

tempt in a small craft called the Gjoa, with a crew
of but seven men. The magnetic north pole differs
from the earth's mathematical north pole in two
essential

respects

— (i)

the magnetic

north

pole

is

comparatively easy to reach, while the mathematical
pole has proved sufficiently difficult to approach; (2)
investigation of the magnetic pole

is

of

much

sci-

whereas the mathematical one is of
importance for purposes of study, the gain

entific interest,

real

little

in

reaching

taining

to

it

the

being of the kind experienced in
sununit of

some

difficult

at-

mountain

One

person, James Ross, succeeded in reachmagnetic pole in 1S31, but his researches
were made with the imperfect instruments of his

peak.

ing

the

time and are doubtless inaccurate in

Captain

Amundsen

many

will practically begin

respects.

where Ross

off.
He will make a magnetic survey of the
whole ground and thus establish whether the pole is
a mere point, a more widely spread area, or even sevHis equipment is very complete and
eral points.
entirely modern; he has had much experience in
voyaging through the polar regions, and he is said
to have every qualification necessary to carry to a
successful end an expedition of this nature. He
starts on a task that may take him years to complete,
but his undertaking is probably the most important
that is embraced in the field of magnetic research
at the present time, and the entire scientific world
will wish him every success and await his return
with expectation and interest.

left

;

:
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Pole Supply for 1 903.
By C. H. Worcester,

While there

common

with almost every other business in
country during' the past six years the whitecedar pole business has experienced a surprising inDuring the four years ended Decrease in volume.
cember 3t, iQor, the production failed to keep pace
with the rapidly increasing demand, and almost
without exception the dealers found themselves in
the fall of the year practically sold out and unable
lo supply the demands of their trade. This condition
stimulated production to the highest point last winter, with the result that December of last year found
the dealers with a fair assortment of all sizes of
poles on hand, which are dry and ready for shipment to supply the spring demands for early construction.
Heretofore it has been necessary to ship
green poles to supply this demand, resulting in
greatly increased freight charges and creating very
high cost to the consumer. From the viewpoint of
both seller and buyer the market is now in a very
healthy condition. Stock is in fair supply, prices
with few exceptions steady at about the same values
as have ruled during the past 12 months, with every
prospect of remaining at the present level for another year. The production this winter will be fully
one-third less than that of last winter, but in connection with stocks now on hand, the production will
probably be sufficient to supply comfortably the
requisitions of the trade without any surplus.
It is safe to assume that the scramble for stock,
which has ruled during the last four years, is over
and that from now on production will be better
regulated and result in more satisfactory trade conditions.
This is now possible, because of the change
in the methods of production, which has been going
on during the last six years.
For an understanding of this sorne further explanation of this change is necessary. The timber
this

lands of Michigan and Wisconsin were first bought
and lumbered by lumbermen operating saw mills, cutting only the white pine

and Norway.

These woods

supply and only these woods were
considered of any value. In the earlier days it was
a common practice, after the pine had been cut on
lands, to default on the payment of taxes and allow
the lands to revert to the state. At this time the

were

in plentiful

demand

was confined almost entirely to the
telegraph companies, and as the lines in the West
were comparatively few, the demand was easily supplied, from timber which cost next to nothing, by
small jobbers, who usually worked in connection
for poles

with the country store dealers. Up to the year 1895
the purchase of cedar poles Avas carried on very
largeh"" through the country store merchants, who
made a practice of giving credit for supplies to the
small farmer jobbers, taking their poles, posts and
ties in exchange and then selling these products
to the pole dealers, who in turn supplied the telegraph and telephone companies.
About this time the demand for cedar telegraph
poles, fence posts, railroad ties and shingles began
to increase very fast. Dealers found it necessary
to stimulate production by entering the field with
their owti camps. Lumbermen whose stock of pine
was exhausted, began to turn their attention to the
hemlock, hardwoods and cedar remaining upon their
lands, and these woods, heretofore considered of
little value, began to be looked upon as good property.
The tremendous increase in construction of telephone, telegraph, electric-trolle}'- and electric-lighting
plants created a ver>' large demand for poles. The
railroads commenced construction oi new lines and
the rebuilding of old ones, creating a large demand
for cedar ties. With the disappearance of the white
pine, cedar shingles came into use, and to-da}' 95 per
cent, of the shingles

used in this section are

made

from white cedar.

new

lumber operaw^as taken up
by the more independent operators owning lands and
possessing capital to "carry their operations on a
larger scale than had heretofore been practiced.
These operations proving profitable, cedar lands
throughout the northern country became more valuable and were eagerly bought up by the larger operators, so that to-day these lands have increased tenfold in value and are largel}^ held by lumber firms as
This demand created a

tions

field for

and the business of cutting cedar

for prolonging the

life of their business.
of this is that the small country-store
operators are disappearing; the lumbermen, managing their own camps, are replacing the country storekeeper; stumpage is scarce, very high in price, and
held by owners who consider it a good investment

resen'es

The

result

and who

will cut

it

only

when

the market conditions

demand the stock and prices are adequate.
The day of cheap cedar has passed away

be fluctuations of price, due to
or temporary overstock, the general
tendency of prices will be higher, in accord with the
increase in the value of the timber, wages and sup-

forever.

will

demand

light

President Northwestern Cedarmen's Association.

In
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plies.

The personnel of the firms engaged in the handling
of cedar products bas changed greatly for the better.
The business is now systematically handled by
responsible firms, many of which own lands and cut

own camps a large part of the poles they
handle, in addition to handling as jobbers the stocks
of other producers. The production last winter, the
with their

largest

in

the

history

of

the

business,

exceeded

and upwards, of
which not more than 400,000 are now in the hands of

2,500,000 poles of

all

lengths, iS feet

dealers at this date.

energy stored in the revolving elements of the moand the truck wheels.
Mr. Clark: It is to be noted in the case I mention that we worked on the assumption that the
principal part of the breaking of the axles was evidently due to the load on the motors. It is not at
all unlikely that we were wrong in that assumption.
Of course, under such conditions as we were
operating, all of the work was done in the motors,
and therefore the load on the motors was considerable, and there was no breaking anywhere else.
We
found no difference, as far as we could determine,
in the temperature of the motor, whether we were
using the motor brakes or not. The motor was acting at a lower voltage during the time it was working on the brakes. There was probably considerable
tors

current, but only for short periods of time.
an air brake which could be used.

We

had

The production
tween

this winter will probably be beand 2,000,000 white-cedar poles. Conprobably not be so large during 1903

1,750,000

struction will

as during previous years. It is, therefore, to be expected that supply will be equal to demand, without
any overstock. Should there be any accumulation
of poles in the hands of dealers above the ordinary
stock, which every dealer must carry at all times,
from' w^hich to supply his trade, the production will
decrease sufficiently to balance this surplus. Owners
of ceda~r timber appreciate its value so keenly that
they will not cut it unless market conditions warrant.
Each year diminishes the amount of such timber and
there never will be any more than is now existing,
as it would require 100 years of careful forestry
methods to reproduce the average run of timber now
being cut.

Electric Braking.
At the meeting of the western members of the
American Institute of Electrical Engineers, held in
Chicago, on December 30th, in discussing the general subject of the evening, "Braking and Traction
Brakes," the following points were brou^rht out in
the discussion
Eugene B. Clark,

electrical engineer of Illinois
Steel Company, Chicago:
The point of interest that
has occurred to me in connection with the magnetic
track-braking device, mentioned in the latter part of
Mr. Parke's paper, was the question of how much
power is supplied by the motors when they are acting as generators in doing that braking. In this
connection I might mention a little instance that
came to my attention recently.
had a question
come up to brake the trolley of an ore-handling
machine. The trollev weighed about 140,000 pounds
and traveled about i,coo feet a minute across the
bridge of a crane about ico feet in the air, and
the bridge was about 500 feet long.
took every
possible precaution to produce the most effective
braking we could devise.
used air brakes,
we provided the motor brake, the brake controller
where they convert the motors into generators, also
a hand brake, and besides that, at the ends there is
a special device of a friction brake on a car running up on to a shoe. That was afterward given
up.
considered that the most effective part of
the braking was that done by the motors and that
part which was due to the effect of the disk, or
whatever part might be supplied in place of the
disk, and, acting upon that supposition, we did not
provide anything except straight resistance in the
motors; therefore we simply converted the generators into motors by using the load on them to
stop the motion of the car.
That was very effective
in fact, too effective.
It would
not take hold
until a certain point, and when it did take hold it
did so very strongly. One disastrous result which
w^e thought was due to this cause, was the breaking
of the axles.
designed an axle that appeared
to be strong enough, and we had to increase it,
and then increase it again, and even then the axles
would break. Now, I wonder if it is not a fact
that the same experience has been met with before
in braking street cars; do the axles break?
This
is
quite commonly used in Pittsburg and other
places where it is hilly, but that is certainly a feature which, if it is present in all of those systems
using the motors as generators, is a very bad point

We

We

We

We

—

We

against

it.

B. J. Arnold:
I think the chief objection that
has been brought against electric brakes that act
upon the clutch principle is the increased size that
the motors must have, in order to stand up under
the work, since they are working all the time, as
Mr. Pierce has pointed out, and as others here
have mentioned. I have never heard of the axles
breaking from that cause, although they might have
done so, but, of course, axles break for other reasons.
In hilly countries you are liable to break
more axles than in flat countries. It might be that
the axles break more on that account than from
the magnetic brake.
T. P. Gaylord
I am somewhat familiar with the
situation in Pittsburg, and have never heard of
any number of axles breaking. As Mr. Arnold has
said, I think the breaking is largely due to mechanical conditions rather than conditions of the load
on the motor. As to the amount of energy developed in the motor. I understood that that energ}'
was only about sufficient to compensate for the
:

Electrolysis Ordinance of Atlantic City,
N. J.
Atlantic City, N. J., has adopted an interesting
ordinance to prevent damage to buried pipes by
escaping street-railway current. Street-railway companies are not allowed to bond to water mains, but
must furnish and insulate a complete metallic circuit.
For this circuit three conditions are prescribed:

"The maximum difference in potential between any
part of the metallic return circuit and any water
or service pipe or other metal conductor not intended as a part of such return circuit shall not
The difference
at any time exceed one-fourth volt.
in potential between any two points upon said metallic return circuit within a distance of 200 feet from
each other shall not at any time exceed one-fourth
volt.
The current passing along any water or service pipes or other metallic conductor not intended
as a part of said return circuit shall not, at any
given time and point, exceed one ampere." Semiannual tests to determine whether these conditions
are complied with must be made. Suitable penalties
are provided for the enforcement of the law.
This ordinance is especially significant as being
the first, outside of Chicago, to adopt the principle
laid down by City Electrician Ellicott of this city
that the variations in voltage on the return circuit
should not exceed a small maximum fluctuation between certain predetermined limits.

Northwestern Cedarmen's Association.
are taking much interest in the seventh
meeting of the Northwestern Cedarmen's
Association, which will be held in the West Hotel,
Minneapolis, on Monday, January 12th, beginning at
2 p. m. The Northwestern Lumbermen's Association "vvill be in session on the 13th, 14th and 15th
in Minneapolis, and thus, in a sense, the convention
Reduced railroad fares have
will be a joint one.
been secured, and a large attendance is anticipated,

Pole
annual

men

matters of importance, including the reports of
standing committees and the annual election of officers, are to be considered.
Present officers of the association are the following-named: President, C. H. Worcester, Marinette,
Wis. vice-president, R. H. Downing, Minneapolis
treasurer,
secretary, Fred H. Gilman, Minneapolis
H. W. Reade, Escanaba, Mich.; directors, H. S.
Gilkey of Janesville, Wis., A. D. Watson of Chicago, J. K. Wright of Marinette, Wis., and J. C.
Kirkpatrick of Escanaba, Mich. The standing committee on poles consists of G. L. Lindsley of Menominee, Mich., William Mueller, Jr., of Chicago,
H. W. Reade of Escanaba, D. M. Fulmer of Florence, Wis., and E. L. Clarke of Chicago.
as

;

;

Large Electric-railway Consolidation

in

Pennsylvania.
Announcement has been made in Philadelphia that
of the United Power and Transportation
Company has been sold to the Interstate Railways
Company at $75 a share. The Interstate Railways
Company was incorporated recently in New Jersey
control

with a capital" of $ro,ooo,ooo for the purpose of operating electric companies and street railwa3'-s in
Pennsjdvania,
New Jersey and Delaware. The
United Power and Transportation Company is also
a New Jersey corporation, chartered in 1899. Its
authorized capital was $12,500,000. Among the opthe
company are the
erations
controlled
by
following-named:
Edison Illuminating Company.
Lebanon; Schuylkill Valley Traction Company;
Trenton CN. J.) street railway; United Traction
Company, Reading; Wilkesbarre and Wyoming ValCompany, Wilkesbarre: Dallas and
ley Traction
Harvey's Lake Railway Wilmington and Chester
Traction Company: Wilmington City Electric Company Citizens' Electric Light and Power Comoany
Delaware County and Philaof Delaware County
delphia Electric Railway, and several lines in the
suburbs of Philadelphia.
;

;

;

The South Side Elevated Railroad Company of
Chicago gave conductors, ticket sellers and guards
in its employment a raise in wages amounting to
TO per cent, on January ist. Other employes had
already received an increase.
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REPRESENTATIVE MEN
Unless his attention

man

is

especially directed

toward

unapt to realize the magnitude assumed by the pole industry within the last
few years. When one stops to think of it, however, the consumption of poles, cross-arms, etc., to
say nothing of ties for electric railways, forms a
large and important item in nearly every kind of
electrical-construction work.
In his article on "Pole
Supply for 1903," on the preceding page, Mr.
Worcester gives a clear idea of the development
and present state of the white-cedar-pole industry
the

it,

electrical

is

with j'ards
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THE POLE INDUSTRY.

Paul and Blackduck,
Minn., and Sand Point, Idaho. This company has
made a specialty of handling short poles, catering
to the country telephone trade, but during the next
year it expects to be able to furnish poles in any
lengths desired, either in Idaho or white cedar.
ncapolis,

lo,

years ago he went to Florence and built mills and
engaged in the wholesale-lumber business, as well
as manufacturing.
Four years ago he commenced to
handle white-cedar poles and posts, and he has been
successful.
This company has cedar camps in
Northern Wisconsin and Michigan, and produces
large quantities of poles yearly.
On November 17th
Mr. Fulmer opened an office in Chicago.

St.

G. W. Earle hails from Hermansville, Mich.,
where he is president and manager of the Wisconsin
Land and Lumber Company, which is a considerable
producer of poles and still -has a large acreage of
uncut timber. Mr. Earle was one of the prime
mover? in the formation of the Nortluvc^tern Cednr-

W. H. Holcomb, president of the HolcombLobb Company of Chicago, has been engaged in
handling cedar products, oak

ties, etc., for the last
10 years. He supplied the material of this character used in building the Aurora, Elgin and Chicago electric railway; also the material for constructing the Mason City and Fort Dodge Railroad
(Fort Dodge to Council Bluffs, Iowa), requiring
about i,cco,oco ties. He is now filling large contracts for poles and other material for the Indianapolis Northern Traction Company and the Union

Pacific

Railway Company.

Huebel of Menominee, Mich., has been in
the business since 1887.
He is secretary and treasurer of the C. J. Huebel Company and is familiar
with the kinds of poles required by the telephone
and telegraph companies. In its main yard at
Menominee the company carries from 20,cco lo
30,000 poles for urgent shipments, and it also has
five branch yards.
C.

J.

J. C. Klrkpatrick is president and general manager of the Pittsburg and Lake Superior Iron Company, Escanaba, Mich. The success of this company is in a large measure due to the efforts of Mr.
Kirkpatrick.
The company is one of the largest
producers of cedar poles, ties, etc., and holds an

enviable position in the pole business. It controls
some of the finest cedar stumpage in the Northwest
and has excellent facilities for handling its pole
business.

George

Lindsley, president of Lind^Iey
of Chicago and
jVtenominee.
Mich., is a prominent figure in the cedar-pole industry.
He was one of the founders of the Northwestern Cedarmen's -Association and was chairman
of the committee that formulated the standard rules
of inspection.
Mr. Lindsley started with a small
.vard and supply store at Goll, Wis., and has gradually extended the business, until now his company
has yards all over the cedar-producing districts of
Michigan and Northern Wisconsin and general ofiices in Chicago: also an office at Menominee, Mich.,
Brothers

A. £. Darliog, MioDeapolis.

M. B. Cross, Chicago.

G.

W.

Earle. Hermansville,

J-

H. Fowler, Chicago.

Mich.

REPRESENTATIVE MEN IN THE POLE INDUSTRY.

L.

Company

'

and shows that the ubiquitous wire-supporting pole
is a part of the equipment that demands a due share
of

attention.

particularly apropos
is
convention of the Northwestern
Association will be held in Minneap-

The

subject

at this time, as the

Cedarmen's
on Monday next.

olis

With

the idea that the read-

Western Electrician will be interested in
and brief biographical data of some of the

ers of the

portraits

men in this important industry, the present
has been prepared.
A. Bushnell of Kansas City, Mo., is one of the
He was
business.
pioneers in the cypress-pole
born in Western New York, and after graduating
leading

article

from college went West and engaged in the lumber
In the early 'go's he became interested in
cypress for poles, and although at first he encountrade.

tered much opposition, he says that wdiere one car
of cypress poles was shipped seven years ago, 10
cars are now shipped.
Ira Carley of Ingalls, Mich., can point to an
experience of 20 years with poles. He says that
there is a large quantity of dry poles now ready
for shipment, and thinks that producers may overdo
Nevertheless
the market if they are not careful.
great inroads are being made into the visible supply
of cedar.

D. M. Ftllmer, Florence, Wis.

W. H. Holcomb, Chicago.

C.

J.

Huebel, Menominee,
Mich.

J.

C. Kirkpatrick,

Escanaba,

Mich,

W. J. Carney is president of the Carney Brothers
Company of Chicago. This concern is one of the
leading cedar-pole producers in the Northwest, having several thousands of acres of timberland from
which to supply yards in Minnesota, Wisconsin and
Michigan. W. J. Carney has been in the business
for the last 21 years, but it was not until five years
ago that he embarked extensively in the cedar-pole

end of

it.

Geo. L. Lindsley, Chicago.

Marshall H. Coolidge

of Minneapolis has reSupply
Coolidge Fuel and
Company and is now conducting the business under
the name of Marshall H. Coolidge. He secures
most of his poles in the northern part of Minnesota,
both on the north and south shore of Lake Superior,
barging them to New- Duluth, where he has a dock
of 1,800 feet water frontage and 27 acres in area.
Mr. Coolidge is also president of the CoolidgeSchussler Company, w-hich is quite a large producer
of poles and po.sts, with headquarters at Floodwood,
cently

purchased

Minn.
B. Cross was, imtil three years ago, conwith the Jackson Bros. Company of Baltimore. He went from there to Chicago, where he
organized the cedar department of Francis Beidler
& Co., of which he has been a most efficient manager, having established pole yards in various parts
of the LTnited States.
A. E. Darling is manager of the cedar business
of the Chicago Lumber and Coal Company of MinIff.

nected

Fred L. Merritt,

New York,

REPRESENTATIVE MEN

the

men's .Association and is a firm believer in the value
of uniform pole standards.

John H. Fowler is president and treasurer of
Fowler- Jacobs Company of Chicago, J. A. Jacobs of Washburne, W^is., being vice-president. He
is also president of the Elmore-Fovvlcr-Jacobs Company, of which Eltinge Elmore is secretary and
treasurer.
Though only 31 years old, Mr. Fowler
is one of the largest producers and dealers of cedar
poles.
In 1902 Mr. Fowler produced from his own
lands nearly 200,000 poles, besides large quantities
of posts, ties, etc.
Mr. Fowler operates five concern rating yards in Northern Wisconsin, also yards
in Idaho.
He is one of the most successful pole
ihe

men

in the business, and his indefatigable
undoubtedly win him greater honors.

D. M. Fulmer,
Lumber Company

gaged

in

the

spirit will

president of the D. M. Fulmer
of Florence, Wis., has been enlumber business for 20 years. Eight

Wm,
IN

Mueller.

Jr.

Chicago.

A. T. Naugle, Chicago.

THE POLE INDUSTRY.
where

it
maintains a large distributing yard and
operates a shingle mill and post yard in connection
with its pole yards. In 1899 the company attracted
attention by filling an order for 12,000 telephone
poles, each 50 feet or more in length.
To do this
it
established yards in Idaho. In igco offices were
opened in Portland, Ore., and Spokane, Wash., and
the company has since built up an extensive trade
on the Pacific Coast. It makes a specialty of long
poles in large lots.

Fred L. Merritt

of

New York

is

secretary

of

Standard Pole and Tie Company, which produces octagonal long-leaf yellow pine and round
juniper poles, with branch offices in Wilmington,
N. C, and Brooksville, Fla. This company introduced the juniper pole in the North and West.
the

The juniper pole is more technically known as
.southern white cedar and is a swamp growth. It
is asserted to be straighter and of closer grain than

:

WESTERN ELECTRICIAN

Jamiar\- lo, 1903
the northern cedar.
The company
of heart-pine timberland in Florida
arm mill in that state.

owns
and

7,000 acres
has a cross-

William Mueller,

Jr., is secretary and treasurer
William Mueller Company, Chicago. Perhaps no more popular pole man e.xists than Mr.
Mueller, and the high esteem in which his comJlr. Mueller has
petitors hold him is deserved.
been in the pole business for many years, and began
The iMiveller company has been in
at the bottom.
the cedar business since 1S62, and is one of the

oi

J

the

largest
poles.

existence.

in

Its

specialty

The company operates seven

is

white-cedar
concentrating

yards and handles about 125,000 poles a year. It
has among its customers some of the largest con-

sumers of poles in the country.
A. T. Haugle is with th.e E. E. Naugle Tie Company. Chicago. Mr. Naugle is one of the yoimgest

men in the business, being only 28 years of age. He
has been in the cedar pole business six or seven
years and is in charge of this branch of the Naugle
company's large business. The Naugle company has
been in the pole and tie business for the past 79 years,
operating previously as E. E. Naugle & Co. It owns
Sve concentrating yards and produces and handles
about 175.000 poles per annum. Mr. A. T. Naugle
handles the interests of his firm with the skill of a
veteran and is popular with his associates.

white-cedar poles and are among the largest producers. The company owns four large concentrating yards and supplies many large consumers.
Mr, Raber is well and favorably known in the cedarpole industrj', and ir A. D. Watson, his associate,
has a partner who is :r every way calculated to
further the interests of a progressive concern.

W. T. Eeyriolds of Minneapolis has been connected with the lumber business since 1876. In 1897
he went to Minneapolis and engaged in the whitecedar industry, handling also Idaho red cedar. His
business has increased yearly, until in 1902 his sales

were appro.ximately 100,000 poles.
W. C. Sterling is the senior member of the oldestablished firm of W. C. Sterling & Son of Monroe,
Mich. This large concern was started 20 years
ago and now handles over 125,000 poles a year,
besides ties and fence posts. It enjoys a large export
trade, as well as shipping its products all over the
States.
The firm has 11 large sorting and

United

of the

Independent

telephone

Tubal-caln Precedent Rejected
to do with many papers on
engineering subjects will be rather .amused
by the
following, which is the introductory
paragraph in
a paper tin "Modern Handling of
Iron Ore on the
Great Lakes,
presented by James N. Hatch at a
recent meeting of the Western Society
of Engineers
m Chicago: "In what shall be said regardin<T
the
great iron industry, I have decided to
depart from
that time-honored and almost universal
custom of
beginning by quoting from the fifth chapter
of Genesis,
in which Tubal-cain is introduced
as the first

movement he

Becoming familiar
to live in Escanaba, Mich.
with and seeing the possibilities of the cedar-pole
business, he determined to cast his lot with it, and
opened an inspection bureau, advertising that he was
went

prepared to act as inspection agent for purchasers
of poles. This w'as a new idea, but the immediate
response which it received, from both East and

the situation carefully and made up his
mind that the pole business had a very bright future
and bought up all the cedar stumpage in that district'
In 1900 Mr. Worcester bought a tract of
44 000 acres
near Munising, Mich., said to be the best and
largest
group of cedar standing to-day.
In igo' the
Worcester company bought the Sturgeon River
Lumber Company at Chassell, Mich., the Sturgeon
River Boom Company, controlling the
Sturgeon
River, and over 35,000 acres of land in the
same territory.
The Worcester com,pany now controls over
100,000 acres of land, in which cedar
predominates
ihe company produced in 1902 from its own
timber about 100,000 poles and handles about
75000
P°'*^ secured from smaller producers
"^?,"^
?f
Mr. Worcester is about 40 years old and is highly
esteemed by not only his customers, but
by his
competitors as well. He is president of the
Northwestern Cedarmen's Association and is
among the
leaders in the pole business.

Those w'ho have had

E. C. Norton of Escanaba. Mich., has charge of
the pole department of the Kellogg Switchboard and
Supply Company of Chicago. Mr. Norton was born
and brought up in Burlington, Wis. In the early

days

35
studied

known worker

E. C. Norton, Escanaba,

Paul Perrizo, Jr., DaRgett,
Mich.

Mich.

of

iron.

I

know

this

is

a

radical

departure from a well-established custom, but when
I state my reasons for this
innovation, I trust I
may be pardoned for this apparent sacrilege The
first reason is the fact that this talk
is not intended
as an historical account of the iron and steel industry, but rather a glimpse of some
of the modern
niethods of mining and transporting the constituents
of irOn and steel, and need not, therefore,
begin
with the antediluvian times. The second reason"
is
the fact that, after long and careful research, I was
unable to find anything that would indicate that
fubal-cam belonged to tne Amalgamated Association
of Ironworkers, and I did not think it prudent
at
this time to give public commendation to the
actions
of a scab."

High-frequency and High-voliage Currents as a Cure for Consumpticn.

W. Phelan, New York.

D.

J. S.

Porter, Saginaw, Mich.

P.

W. Raber, Chicago.

W.

T. Reynolds. Minneapolis.

Dr. G. P. Girdwood of Montreal, Que., as the result of a series of experiments, is of the belief that
high-frequency and high-voltage electrical currents
as used for therapeutic purposes, may cure consumption and prolong human life. In the experiments eight guinea pigs, inoculated with tuberculosis bacilli, were separated into two groups of four
pigs each.
Those of one group were treated to
applications
of high-frequency currents from an
Oudin resonator.
pole was fastened to an iron
plate, covered with a thick pad, and, standing on

A

this

by

W. C.

Sterling.

Monroe. Mich.

E. H. Valentine, ChicaKO.

B. F.Vreeland, Denver, Colo.

C. H.Worcester, Marinette, Wis.

REPRESENTATIVE MEN IN THE POLE INDUSTRY.

West, sho'.ved that the situation demanded such an
In igoo Mr. Norton became associated
with the Kellogg company. The large and profitable

Storing yards and has done an especially large business with telephone companies. It looks for a large
business in 1903.

pole business transacted by the company from the
start is an evidence of Mr. Norton's energy and

E. H. 'Valentine is president of the "ValentineClark Company of Chicago. His business career
may be summed up in a few words indicative of the
For an unintersolidity of character of the man.
rupted term of 20 years Mr. Valentine was w-estern
manager for the Walter A. Wood Mowing and
Reaping Machine Company of Hoosick Falls, N. Y.
His connection with the pole business dates back to
1892, when he purchased a large interest in Ernest
L. Clar*'s pole business, that had been in success-

institution.^

chosen calling.
Paul Perrizo, Jr., is a member and manager of
the firm of Perrizo & Sons of Daggett, Mich. He
has had 15 years' experience in the business. The
firm has branch yards at Marinette, Wis., and at
Gardner. Ames, Nathan and Faithorn junction,
Mich. It has in stock 25,000 poles and does a general wholesale business, producing the most of its
ability in his

output.

D. W. Phelan of New- York has been in the pole
business since 1894. He has a large trade in octagonal long-leaf yellow-pine poles, which he ships
from his own mill in North Carolina. He also
reports a great demand for southern cedar and is
preparing for a run on poles of this kind in 1903.

Jolm Stilman Porter is president of the Porter
Cedar Company of Saginaw. Mich. He was born
Massachusetts, about 45 years ago. and came to
Michigan in 1875. He has been in the cedar business ever since i88g. Mr. Porter has the appointment of state salt inspector for Michigan in his inside
pocket, as he has done good work for Gov. A. T.
Bliss, who has just entered on his second term and
is a fellow-townsman of Mr. Porter.
in

PMlip W. Eaber,

president of Raber & AVatson,
Chicago, has been in the pole business since 1881, and
consequently is one of the most experienced of cedarpole men. Raber & Watson make a specialty of

ful operation since 1888, and became president of
the newly organized company. This company's business has been exclusively that of handling poles. It
owns four large yards and a considerable number of
smaller subsidiary yards.

B. E. 'Vreeland is of Denver, Colo. Mr. Vreeland is one of the comparatively few pole men in
the Far West. He makes a specialty of long Idaho
red-cedar poles and has j^ards in Idaho and Montana.
His principal business is in the Pacific Coast
states.
Mr. Vreeland has a reputation of being a
wide-awake and progressive business man and has
met with success.
C. H. 'Worcester, president of the C. H. Worcester
Company, Marinette, Wis., entered the pole business in 1896, and was previously engaged in handling
southern and- northern lumber. In 189S he purchased the plant of the Northern Supply Company,
on the W'isconsin and Michigan Railroad; then
actively entered the pole business. Mr. Worcester

pad, the
induction.

pigs

received a

part

of

the

current

The other four animals were

per-

mitted to live or die without any attempt being made
to cure them.
Of the pigs not treated, the first
died in 16 days, the second in 17 days, the third
and fourth in 36 and 48 days, respectively. Those
receiving the current for two-minute periods lived
almost twice as long. Dr. Gird-,vood is of the opinion that similar results could be obtained by treating
human beings to such currents. He is at present
treating a large number of patients for consumption, cancer, rheumatism and many other diseases,
but does not feel at liberty^ to give the results obtained until he lays the matter before his confreres.

Chicago Elevated Railway Traffic
1902.

in

on the elevated railways in Chicago during
was good and showed an increase over the

TraflSc

1902

preceding year.

The Metropolitan made

est gain, its increase of business

The Northwestern

elevated

being

the greatper cent.

15. i

was

next, w-ith a gain
of 14.8, and the South Side elevated follow-ed with
a gain of 8.9 per cent.
The Lake Street does not
issue monthly statements of traffic, so that its business for the year could only be approximated. The
three roads mentioned, however, carried the total
of about 90,685,34s passengers, divided as follows
Metropolitan, 38,653,865
South Side, 28,676,590, and
Northwestern, 23,354,890. The Metropolitan carried
a daily average of
105,901 passengers, the South
Side 78,566, and the Northwestern 63,986. The record by months shows that the greatest travel on the
;

Metropolitan was during October, probably due to
the opening of the Aurora railway, when 115,980
passengers w^ere carried, an increase of 20.7 per cent,
over the corresponding month of 1901. The Northwestern and South Side companies' heaviest month
was December, when they carried 71,607 and 88,513
passengers, respectively.

The Manufacturers' Record
Charles
F. Howx, 1855

that

of

Baltimore

West

says
Ninety-fifth

contemplates the improvement of
the Ocmulgee River, near Gainesville, Ga., with a
view to long-distance transmission of power for industrial purposes.
Street,

Chicago,
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DEVELOPMENT OF THE TELEPHONE
The Talked-of Telephone Combination.
The

be a combination of
South in order to
secure long-distance connections is interesting to
Ohio people, says the Ohio correspondent of the
Western Electrician, on account of the connection
many of them have with the companies which have
been doing the construction work in that territor>'.
report

that

there

will

the Independent interests in the

The North American Telephone and Telegraph
Company of Chicago was planned by J. S. Brailey
of -W'auseon, Ohio, and from

it

sprang the South-

western Contracting and Trading Company and the
National Contracting Company. W. B. Ritchie is
the president of the three companies. These two
gentlemen are said to be the leaders in planning
the merger which will make possible
distance line. Others interested are C.

the

long-

D. Crites,
Lima: Oliver Jay, St. Marys; G. W. Barnes, Toledo: J. \V. \'an Dyke. Lima; H. M. Daugherty,
Columbus ^L Donnelly, Napoleon Mel. D. Shaw,
Wapakoneta Judge J. H. Day, Celina A. Howells,
Massiilon; Prof. B. S. Young, Ada, and many others
The plants interested are those in San
in Ohio.
Antonio, Beaumont, Orange, Austin, Waco, Houston, Tyler, Williamson County, Grayson County,
Paris,
Texarkana, Indianola, Lone
Ellis County,
Star, Commercial and Shreveport.
The long-distance line is to .extend from Memphis, Tenn., to
St. Louis, and on south to connect with the towns
named, as well as many others. Several towns in
Tennessee and other states will also be connected
up with it. J. S. Warren of Memphis is the one
who has charge of the southern end of the proposed
;

;

:

:

deal.

Telephone Company's

Federal

Fi-

nances.
directors of the Federal Telephone Company
met at the offices of the company in Cleveland last
week and heard the reports of President Dickson

The

and

Chief

Maxine Reber.

Engineer

The Federal

company has

a debt of $3,800,000, and the president
said that, by handling all matters with care, the
assets of the company w^ould equal this amount.
The Everett-Moore syndicate has $1,500,000 in the
company. All but three of the subsidiary companies
show a profit equal to the bonded interest and expenses, with a surplus ranging from tw^o to six per
cent., and one company has a surplus of 35 per cent.
The net balance for November is $11,016.55, which
in the course of one year would amount to $134,198.60.
The companies owe the Federal about $Soo.ooo.
The amount of bonds in these companies owned by
the Federal i; $i,Sco,cco, and of the stock it has
about $6,000,000. Over $550,000 will be needed to
put the subsidiarj- companies in good shape, according to the calculations of Mr. Reber. The percentage of telephones to the population shows in
the city of Cleveland 2.3
in the suburbs about six,
and in the smaller tow-ns it is as high as II. There
are in use in the territory covered by the Federal
25,085 telephones.
:

NEW COMPANIES.
The Holloway Telephone Company

HoUoway.

$1,000.

The Milligan Rural Telephone Company of Milligan, Mich., has been incorporated with a capital of
$5,000.

The Cheboygan Telephone Company
incorporated

of Cheboy-

with a

capital

he Oconee Tclcohone

Company

has been granted

a charter at Walhalla, S. C, with a capital of $10.000.
The officers are President and treasurer, W. J.
Stribling, and secretary, W. R. Dongle.
:

The Crawford County Mutual Telephone Company of Robinson, 111., has been incorporated with a
of $25,000 to operate a telephone system.
incorporators are D. J. Chamblin, C. W. Cham-

capital

The

Win and

The

L.

B.

Chamblin.

Root Telephone Company has been
L. Myers and
F. T. Lillick at Hamilton, Mont. The company will
construct a telephone line from Hamilton up Bitter
Root Valley to Hughes Creek and into Idaho,
Bitter

incorporated by Matt Blindauer, H.

The following-named

telephone companies have
been recently incorporated in Michigan: Holloway

Telephone Company. Hollowav. capital $1,000: Cheboygan Telephone Company, Cheboygan, capital $30,000: Millington Rural Telephone Company, Millington.

scribers

who, under that plan, have the free service

of the lines.

The Home Telephone Company of Gas City and
Jonesboro was put in operation on the ist inst.
\\"ith
at Gas City, with 125 telephones in service.
the Jonesboro exchange in operation, in a few days
350 subscribers will be using the new service. It
expected that long-distance communication will
is
be established soon between Gas City and a number
of other towns and cities of the state, including
Indianapolis.
R. D. Haymaker is manager of the
new company. Free service will be established between Gas City, Jonesboro, Marion and Upland.
Unusual tactics are being employed at Goshen
10 secure a telephone franchise for a farmers' comGoshen has two well-equipped exchanges
pany.
the Central Union and the Home Telephone Company of Elkhart County. Both give free telephone
service between Goshen and Elkhart, and the Home
company gives free service to Middlebur}^ and with
two farmers' mutual companies at smaller towns. The
Mutual of Clinton Township violated the terms of its
contract and it was revoked. The company refused to pay the rate asked in a new contract, and
adroitly got the privilege of running a toll line
into a restaurant in Goshen, but did not construct
the line. Later it applied for a franchise to opA councilerate a telephone exchange in Goshen.
man interviewed the business men, and five to one
were against granting a third exchange franchise.
Thereupon, the farmers began a new plan. They
are circulating a petition among business men, asking the council to grant the request of the com-

—

pany for a franchise. When the merchant refuses
to sign he is threatened with a boycott by the farmers and their friends, and by this plan 40 signatures
have been secured to the petition.
L. A. Frazee of Noblesville, president of the Indiana Mutual Telephone Association, has appointed
a legislative committee for the association, with
the Hon. Hugh Dougherty of Bluffton as chairF.

man.

Ohio Telephone Notes.
The mutual telephone company formed
ing Green is said to be making good

at

Bowl-

progress.
$100 each to push

Forty farmers have subscribed
the matter along.
The heads of the departments of the Bell office at
Columbus were entertained at dinner at the Chittenden Hotel Friday evening by Manager H. P.
It is said that Henry A. Everett has under consideration the purchase of the Stark County Telephone Company of Canton. The company has exchanges at Canton and Alliance, and others are nowbeing built. The stock issued amounts to $500,000,
and there is also a bond issued of $350,000. Mr.
Everett feels that the investment would be a good
one and the purchase would also relieve the Federal
Telephone Company of a heavy load, which it has
its present debts.
The Stark County company
making money, however, and the Federal may

with

hesitate

to

sell

1903

FIELD.

of the street-railway company. It is stated the actual
damage to the plant will amount to $1,000.

—

is

The Eldridge Mutual Telephone Company of
Eldridge, Iowa, has been incorporated with a capital
stock of $10,000. A local system is to be constructed
at once.
,
'1

Only one telephone company organization is reported for last week that of the Farmers" Rural
Telephone Company of Sweetsers, with 100 stockholders.
Work of constructing the lines and establishing the exchange will begin January 20th. and
it is
the purpose to complete the work by March
15th.
The following-named directors have been
elected: James Dooley, J. E. Carey, Thomas Johnson, Alfred Burge and F. H. Stevens.
The Eureka Telephone Company', a farmers' company of Boon, Heth and Wasliington townships in
Harrison County, is extending its lines into a number of neighboring townships and will soon connect with the system of Corydon, and thence with
Louisville, Ky.
In a short time nearly every
farmer of the territory will have this modern convenience. The boxes are purchased by the sub-

Miller.

of

Mich., has been incorporated with a capital stock of

gan, Mich., has been
stock of $30,000.

Indiana Telephone Items.

lo,

O. M. C.

Telephone News from the Northwest.
The Northwestern Telephone Exchange Company
has withdrawn from Lyle, Minn., because of inability
to make terms with the local company for connections.

George
Telephone
cently in

Stitch, a

former manager of the Wisconsin

Company at LaCrosse,
Chicago, of apoplexy.

Wis.,

died

re-

The Northwestern Telephone Exchange Company
has secured new quarters for its exchange office in
Stillwater, Minn.
Its system there will be entirely
rebuilt on modern lines.
The Citizens' Telephone Company of Mankato,

Minn., has introduced on its rural line in Nicollet
County a cut-off, whereby the operator can control
every instrument on the line, cutting out all but the

one talking.
The Farmers' Mutual Telephone Company of
Yarmouth, Iowa, has been incorporated with $7,000
capital stock to build and operate lines through the
count}'.

Six Independent telephone companies of Northwestern Iowa have combined to secure an entrance
to Sioux City, where the Bell forces hold full sway
at present.
"They ask a franchise for a local exchange, and offer connections by toll lines with 7,000
instruments wliose holders now have no connection
City.
They offer to build a modern systhe city, with w-ires underground, and will
probably erect a building of their own.
w-ith

tem

Sioux

in

The Dubuque
bonded

its

including
ment.

tlowa) Telephone Company has
system for $25,000 to make improvements,
new switchboards and increased equipR.

Southern Telephone Developments.
The exchange of the Interstate Telephone Company of Durham,_N. C, was burned on January 1st.
The company's loss is placed at $8,000, with $5,000
insurance. 'The fire was caused by the explosion of
a

kerosene lamp.

The

Waynesboro-Strowgcr Telephone Company
has been chartered in Georgia with Colonel W. E.
Jones as president. The capital stock is $5,000.
The electrical workers of Asheville, N. C, have
gone out on a strike because the Asheville Telephone
Company did not comply with the union w-age scale.
Only linemen are involved.
L.

Pupin Load Coils

in

Europe.

In one of the German journals F. Dolezalek and
.A. Ebeling describe experiments on the application
of Pupin's system to telephone circuits. "These experiments were carried out by Siemens & Halske,
with the co-operation of the German postoffice telegraph administration, and the results w-ere so favorable that the German firm named has undertaken
the development of Dr. Pupin's European patents.
In concluding their paper, the authors assert that
the experiments prove that by the insertion of inductance coils in telephone circuits in the manner
described by Pupin the great advantages theoretically
claimed are obtained in actual practice, and that a
new field is now opened for a wider extension of
telephonic intercommunication, for even the problem
of transatlantic telephony might be considered as
within the bounds of possibility but, unfortunately,
the cost w-ould be excessive, and the technical difficulty of the construction and submersion of a cable
with added inductance coils in such great depths
must be considered as lying outside the realms of
practicability, though for shallower w-aters, as the
North Sea and Baltic, the laying of such a cable
may be deemed to be not utterly impossible, thus
securing direct communication between London and
Berlin and between Berlin and Copenhagen.
:

it.

TELEPHONE MEN.

The Cuyahoga Telephone Company

is still w-orksecure an increase of rates, but it is hard
to tell when the matter will be settled, unless the
Cily Council grants the request without a fight.
The Bell Telephone Company is planning to build
a line from Pomeroy to .\thens, most of the rightof-way having been secured already.
Claude Wyant and others of Toledo have purchased the plant of the National Telephone Company
at North Baltimore.
J. O. .^ngell of Belle Center has been awarded
the red ribbon for having made the largest gain of
any of the exchanges of the United Telephone Company of Bellefontaine.
The Toledo Construction Company failed to secure
a franchise to operate a plant at Miamisburg.
The Rock Creek Telephone Company of Rock
Creek has purchased a portion of the outfit of the
old Ashtabula plant, and, after going over it thoroughly, it will he installed in the smaller station.

ing to

The Beaver Dam Telephone Company

of Beaver
has been incorporated, with a capital stock of
$15,000.
C. C. Miller. .\Ilen Phillips and others arc
interested.

Dam

The switchlx>ard of the Oberlin Telephone Company, Oberlin, was burned out a few- days ago by
some of the wires dropping across the ifeed wires

J.

W.

J.

F.

Laird has been appointed manager of the
Bell telephone exchange at Huntington, W. "Va.,
vice W. R. Winn, who has gone to Atlanta, Ga.

Laning has resigned

as president of the local

Independent company at Norwalk, Ohio, and C. R.
Callaghan has been chosen to fill the vacancy. Both
arc closely connected in the business of the company and the change is said to be one for convenience only.

Frank Lukenbell, manager of the Central LTnion
Telephone Compan3-'s office at Delaware. Ohio, has
been promoted to the position of traveling auditor,
with Ohio as his territory-. A gentleman by the
name of Putnam, with the Columbus office, has
been appointed to the position at Delaware.

County Attorney Killpack of Council Bluffs, Iowa,
has served notice on the Nebraska Telephone Company that he will ask the District Court for a writ of
ouster to force the company to remove its wires
and poles from the streets, alleys and public places
of the city. His grounds, as shown in the petition,
are that the ordinance by which the company secured
franchise was illegally passed.

—

:
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The Telephone
By
The names

J.

of those

J.

Transmitter.'

day,

if

runs

may

read."

with

The scheme on

phone, or transmitter, are
Bell,
Drawbaugh,
Cushman, Edison,
Hunning,
Blake, Gray, Berliner, Harrison and others, whose
recall.
not
now
I
do
names
[An interesting account is then given by the
author of the early work of these telephone pioneers,
but limitation of space prevents its reproduction.
Coming down to the issues of more vital interest
at the present time, Mr. Nate presents the following description pertaining to Berliner's invention,
application for patents, and consequent litigation.]

SiJirLAEiTY OF Claims.

,

to the similarity of the claims covering his applications, it will only be necessary to
It
cite one or two, for the purpose of illustration.
will be noted that, aside from the phraseology employed, his claims are practically the same. Take,
for instance. Claim i of the United States patent
of 1S80. He herein described a "method of producing sound variations in a plate, by causing a
varying electric current to pass to the plate, or to
the electrodes connected therewith, and from a second electrode in contact therewith, substantially as

described."
:

—

—

I.
Abstract of paper read before the Interstate Independent
Telephone Association at Chicago on December li, 1902.

the part of the Bell

company seems

the second application and the subject-matter covered therein are handled in a masterly manner,
demonstrating in the broadness of their intent the
work of someone thoroughly conversant with the
I can hardly
Bell company's methods at that time.
believe that Berliner, whom it is currently reported
was a dry-goods clerk at the time of his application, was sufiiciently well enough acquainted with
the subject to do it justice.
The phraseology employed in the second application, while not materially differing from the claims of the first patent,
was very subtle in its intent and it would seem as
if the claims of the second application w-ere based
on Edison's inventions, and which, owing to his
connection with the Western Union at that time,
and the "existing contracts, were probably passed
In any
to the Bell company for consideration.
event, the Edison patents w^ere early patented abroad,
a description of which is reported to have appeared
in eastern papers at that time.
It is pretty well understood just what a patent
may be granted for, and stress is laid upon the fact
that a patent cannot be granted for a principle,
function or abstract effect of a machine, but only
Further, if a foreign patfor the machine itself.
ent has been previously granted for an invention, the
United States patent is limited to expire with the
foreign patent, provided the termination of the latter does not exceed 17 years.
The delay in the Patent Office, pending the issue
of the Berliner patent, no doubt held up ali other
applications Drawbaugh, Hughes, Edison and many
others.
These were all contingent on the final re-

—

Go^'ERNMENT

InVESTIG.'VTION.

was during President Harrison's administration that his attention was called to the number
of years that the patent had been held back from
issue, and he instructed that an investigation be
made. The result of this was that a suit was inIt

.

stituted by the government, for the purpose of annulling the patent in question. Judge Carpenter, in
his decision rendered in 1895, in one of the most
scorching opinions ever delivered, stated that fraud
had been clearly proven, and ordered the Bell company to surrender the patent for cancellation, because of the fraud. The Bell company appealed
from the decision of Judge Carpenter on technical
grounds. The Circuit Court of Appeals and the
Supreme Court reversed Judge Carpenter's decision,
leaving the patent in exactly the same position as
before. The decision of the court of last resort
was rendered by Justice Brewer. Justice Gray and
Justice Brown did not hear the argument, and took
no part in the discussion of the case. Justice Harlan dissented.

Bell Delay.

The methods supposed

to have been followed out
by the Bell company, for the purpose of delaying
the issue of this patent, have been quite thoroughly
discussed at different times; and while there probably is no written proof to show collusion between
the representatives of the Bell company and the
Patent Office officials, the evidence in the case, from
letters written by the Bell company, urging an issue
of the patent, and further evidence tending to show
that these matters were taken up in person by the

company's counsel, who found apparently good and

why

delay should continue,
It would
his opinion.
were known, that
not be surprising,
this correspondence was all reviewed before going
to Washington, and that the scheme was one in
which the records, at least, would show good faith
on the part of the applicant.

reasons

sufficient

justified

the

Judge Carpenter in
if

the truth

Suit Against National Company.
I

company.

Shortly following, the National Telephone Association was organized, and at its second meeting
in Detroit, when officers were elected for the ij\lowing year, it was determined that by some means
money should be forthcoming for the purpose of
assisting the National company through this Uti.gation.
The money required, to a very large extent,
was forthcoming. It was deemed advisable, however, at that time, not to implicate the National association in any way, and I presume the contributions
made toward this fund were of a private character.

In view of the amount of

money

subscribed,

and

wide financial interest which the Independen:
people held, Mr. Leatherbee was asked to allow
counsel to be selected by the contributors to direct
the case. This, I have been told, he refused to do,
claiming that Judge Payson had worked long and
earnestly in their interest, and it would be an injustice to him to allow other counsel to predominate
throughout the litigation then pending. Still, he
appreciated the assistance which had come to him
at this time, and advocated a co-operation, staring
that counsel under these conditions would be gladly
accepted. The result of all this was that Judge
Taylor assisted Judge Payson for the defense, in
the suit of the Bell versus the National Telephone
the

Company.

The

'

result

Brown's court

the hard-fought battle in
of such recent date that

of
is

it

Judge
need

not be discussed at any length. Suffice it to saj
that after the argument in the case,
which, froin
an observer's standpoint, the arguments of the counsel for the complainant
Mr. Fish, Richardson &
Starrow, G. L. Roberts and W. W. Swan, and for
the defense J. E, Maynadier, E, P. Payson and
R. S. Taylor, would, in a possible lo-point estimate,
show five points to the credit of the counsel for
the complainant, and four points for Judge Taylor
as one of the counsel for the defense, and not in
any way strengthened by the arguments of his as-

m

—

—

sistants.

The
valid,
4,

court says
*T find the Berliner patent inbecause at the date of the application June
Berliner had not made the invention cov:

—

1877,

by the patent issued to the American Bell
Telephone Company, November 17, 1891."
It is not necessary to call extended attention to
Judge Browm's decision, a reprint of which can be
found in its entirety in the electrical papers of
March, 1901. The conclusion of the court's opinion
takes us back, however, to the work of others who
were even prior to Berliner in developing an instrument for the transmission of speech, which
would be louder and broader in its effect than the
ered

sult.

:

of purpose in defense of the suit brought against
his

;

Coming now

In his patent of iSgi, or the patent under appeal.
"Method of producing in a circuit
I reads
electric undulations similar in form to sound waves,
the
waves to vary the pressure
causing
sound
by
between the electrodes in constant contact, so as
to strengthen and weaken the contact and thereby
increase and diminish the resistance of the circuit."
In his first patent it will be noted that the word
"constant" does not occur in referring to the electrodes in contact.
In his British patent of 1880, expired, we have
the complete description of a transmitter, as in
Claim 5
"A microphone or contact telephone, having only one contact affected by sound waves, and
consisting of two electrodes in contact with one
another, which contact is varied during the transmission of sounds bv the variation in pressure upon
such contact, of a pendulous weight, which is kept
out of its point of rest by the interoosition of the
set of electrodes, and is supported in such a manner
that there is no lateral movement or pressure between the electrodes."
Claim 2 of his United States patent of 1880 reads
"An apparatus for producing sound by means of a
varying electric current, which consists of a plate
forming or carry-ing an electrode, placed in contact
with another electrode, from one to another of
which the electric current is caused to pass."
In his United States patent of 1891 Claim 2 reads:
"An electric speaking telephone transmitter operated
by sound waves and consisting of a plate sensitive
to said sound w'aves, electrodes in constant contact
with each other, forming a part of the circuit, which
includes a battery or other source of electric energy,
and adapted to increase and decrease the resistance
of an electric circuit by the variations in pressure
betw^een them, caused by the vibrational movement
of said sensitive plate."
It will be noted, in comparing these two claims,
that in the 1880 patent the instrument is referred to
as an apparatus for producing sound by means of
a varying electric current w-hich consists of a plate
forming or carry^ing an electrode; said electrode in
contact with another electrode, from one to the
other of which the electric current is caused to
pass.
This claim is similar to Claim 2 of the 1891
patent, in that the instrument is operated from the
same cause sound waves and is constructed in a
precisely similar manner, having both electrodes in
contact; such electrodes forming part of the circuit.
In this claim also is noted the means for varying
the resistance, namely, battery or other source of
electric energy', w^hich must, of course, be accepted
as the mode of producing similar results in the patent of 1S80, taken together with the Edison patents,
expired, describing and claiming in part a battery,
induction coil and carbon in the primary circuit as
a means of varying the resistance of electrodes in
constant contact and actuated by sound waves.
The British patent of 18S0 covers also a part of
the conditions embraced in the American patent of
"In a miiSgi. as also does Claim 6, as follows:
crophone or contact telephone, the combination of
a vibrating surface forming one electrode and a
pendulous weight forming the opposite electrode,
with or w^ithout a device for changing the inclination of said weight."
So on. in claim after claim, taken in parallel.
It is needless to take up your time along these lines.
Something like 87.000 pages of record is now under
consideration by the Circuit Court of Appeals: and

"He who

to have been a disposition to patent a method, principle or function ; and in order to bring about this
result the first application was withdrawn, and only
a part of the same returned to the Patent Office
promptly. I have heard it stated that the original
specifications were so poorly drawn as to be hardly
explanatory, conveying much less than the amended
claims of his second application. The claims of

Berliner's application, and the original drawings
shown in his application of November 2, 1S80. are
the same as those shown and described in his natent
of November 17, 1891. In fact, this is practically
true of his British patent. No. 91, granted in 18S0.
Other patents were also granted to Berliner in
France, in 1S80, 1S83, 1884 and 1886, all of which
have expired, and which cover every essential point
under his American patent; and in view of the decision of the Supreme Court in the Bate refrigerator
case. March 4, 1895, his American patents can hardly
be considered other than null and void.

Claim

the time to spare,

Bell Scheme to P.^tent Method.

the microBoursel, Reiss, Hughes,

identified

we have

some

Nate.
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think I

am

correct in stating that

it

was some

time during the early litigation that the National
Telephone Company and the Century Telephone
Company were sued for infringement by the American Bell Telephone Company under the Berliner
patent. As the pressure of this litigation grew
stronger, Mr. Leatherbee of the National Telephone
Company sent out letters to various telephone manufacturers and others, soliciting financial aid: and
read, he
I remember that in the letter, which I
stated that their company had already expended

something

like

$4,000,

and had practically reached

the end of their rope. Some controversy occurred
at that time relative to Mr. Leatherbee's good faith.
It was claimed that, in the matter of the Century

company, no

whatever had been made to

effort

se-

cure valuable evidence, and that in the matter of
the National company's suit, the evidence was of an
insincere character all of which I believe was made
known to Mr. Leatherbee. who strenuously denied
all statements and accusations of a character which
would tend to show his want of honesty and sincerity
:

telephone.
"The patent does not disclose or
The court says
suggest any material other than metal or metallic
electrodes, and it is not proven that the metallic
electrodes are generally suitable for practical use
The court holds that the
in a speech transmitter.
conception of Edison, of the use of carbon for
Berliner's conception
transmission,
preceded
speech
of the use of solid metal electrodes, and that from
:

his first conception Edison diligently proceeded upon
a line of experiments that led to an invention of

remarkable character, which borrows nothing from
Berliner and has no substantial resemblance to what
is shown in the Berliner patent, and cannot be identified with it by any ingenious use of language."
Still, in the face of this strong, reasonable and
wise judgment, the American Bell Telephone Company, on application, was granted an appeal to the
Circuit Court of Appeals, where the case is now
pending, and from which court I understand we can
look for a decision in the very near future.
Is it possible, in the face of the evidence presented, and the absolute proof of what had preceded
Berliner, that any court can or will, in its wise
judgment, reverse the opinion of Judge Brown?
We must, of course, appreciate that the influence
of the Bell company, no matter of what character,
has ever been so great that until the advent of the
Independent telephone movement, with the expiration
of the Bell patent, it overcame every obstacle in
Not only was it strong in its own home,
its path.
but also at Washington, in the Patent Office and

—

Supreme Court, where it will be remembered
the government suit for annulment of the patent, two of the Supreme Court judges, for personal
reasons, thought that it would be unwise for them
thus losing to the rights of the
to sit in judgment
common people, in a case of such vital importance,
their judgment of questions involved, and which
judgment might have sustained Judge Carpenter in
the

in

—

his decision.

Should the Circuit Court of Appeals reverse
Judge Brown's decision, the patent is then in full
force, and only the Supreme Court of the United
can determine the rights of either party.
they elect to do this on technical grounds,
or, in the common interests of the people, is a
matter to be determined. My understanding is that
the Circuit Court of Appeals is the final court in
patent litigation, other than on those points menTechnical differences will unquestionably
tioned.
occur should the Circuit Court of Appeals differ
States

Will

in his judgment of the rights
of the defense. And should the Supreme Court of
the United States sustain the Circuit Court of Appeals in their reversal of Judge Brown's opinion,
then the Independent Telephone companies can shut

from Judge Brown

-

:

;

\\'ESTERN
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up shop for the period of time between the rendering
of that decision and the expiration of the Berliner
patent, unless the verdict of the court be so modified that this unfortunate condition can be obviated.
If the decision rendered is without let or hindrance,
the Independent telephone people may be possibly
allowed to continue in business by the Bell com-

pany on some equitable arrangement as to rentals,
If this conroyalties, and matters of like character.
dition were possible. I doubt if the Independent
properties would realize enough financially to mak*"
the fight worth while; and we can safely assume,
from the experiences which we have had with this
gigantic

competitor in the past, that there will be

no mercy shown

in

the future.

ELECTRICIAN

Pulien Primary Cell.
The PuUen primary

battery, illustrated herewith,
has a low internal resistance and can be used to
operate everything electrical that requires a battery
either in closed or open circuit.
\Vliere a light,

powerful and

efficient battery is wanted, this cell, it
claimed, will be found uncqualed. The cells are
in three sizes, giving on normal discharge
rate, three-fourths, one and iH amperes, respectively,
at two volts, the capacities in watt-hours being 40,
So and 160. The cells can be used in either closed
or open circuit, such as for bells, burglar alarms,
telephones, electric clocks, carriage lamps, phonographs, fan motors, dental engines, gas-engine igis

made

Bell Telephone Output.
The American Telephone and Telegraph Company
reports its output of instruments for the month and
year ended December 20th as follows

December:

iQoi-

92.732
34.6SS

63.196
23,593

50.97-1

53.oi4

39.603

1,078.517

960.055
386,861

683956
3".645

Net
Year ended December 20th
Gross.

190a

1902-

84,095
33. 121

Gross
Relarned

Returned

453.803

Net

573.194

372.311

2,525 010

1,839.568

624.714

Total oulslaDding.December 21st 3,150,320

Power Development on the Genesee
pow'er project of no little extent is being carried out at the Lower Falls of the Genesee River, in
Rochester, N. Y. This work is being done by the
Rochester Gas and Electric Company, which purposes to develop 12,000 horsepower eventually. At
the present time the Lower Falls of the Genesee
are made to drive some 35 arc-lighting machines, but
previous atthe present development throws all
tempts into the background.
The available head at the Lower Falls during all
seasons of the year is never less than 96 feet, and
the volume of water is always more than sufficient.
The forebay is 14 feet deep and extends a considerable distance above the falls on the east side. The
bulkheads are massive and calculated to resist the
greatest flood pressure that may be brought to bear
upon them. At the upper end of the forebay are
the regulating gates, also of very heavy construction.
From the forebay two large steel penstocks convey
the water to six undershot turbines installed in the
power house below. These penstocks, which are 11
feet in diameter (one now nearly finished) will exlend down underneath the floor of the power house,
each one dividing so as to supply three twin turbines.
These turbines are rated at 2,100 horsepower each,
hence the total rating of the six to be installed is
two-phase alterseen to be 12,600 horsepower.
nating-current generator will be direct-connecled to
each one of the turbines.
The power station, housing the installation of turbines and generators, is well designed and was constructed under the personal direction of George A.
Redman, superintendent of the company. The new
building is upward of ico feet long, and takes in the
building there at present, which contains the existing
arc machines. The new part will be 47 feet wide.
The foundations are sunk into the solid rock in the
bed of the lower river, and are placed in solid concrete.
The west wall is eight feet thick for a conThen it
siderable distance above the foundation.
tapers, by steps, until it is three feet at the top. which
The
from
the
level
of
the
river.
is over TOO feet
south wall of the station is formed by the solid rock
of the precipice, which has been concreted to prevent

A

shelving.
The tailrace which will carry away the waste w-ater
it leaves the turbines is in itself a considerable
work. It is floored with concrete and for a portion
of its length has been excavated from the solid rock.

after

Pennsylvania Electric Railways.
The annual

report on railways in Pennsylvania
prepared by the State Bureau of Railways contains
interesting

statistics

of

the

capital

stock,

funded indebtedness, liabilities, assets, cost of construction and operation of the 97 electric-railway
corporations in the state. The total capitalization,
as indicated in the report for the year ended June
30, 1902, aggregated $60,698,238; the funded indebtedness, $36,773,200; the gross income. $29.oot.74I
the
mileage, 2.175.
Operating companies
with
Urge
amounts of outstanding stock included the Concsloga Traction Company. $4,000,000; the Harrisburg
Traction Company, $2,000,000; the Lehigh Valley,
$2,654,000: the Pittsburg Railways Company. $5,000.000: the Scranton Railway Company. $3,000,000: the
:

Wilkcsbarre and Wyoming Valley Traction Company, $5,000,000. and the Union Traction Company of
Philadelphia, $10,500,000.
Of the total funded debt
of $36,773,200. the Lehigh Valley Traction Company
had $3,000,000, the Pittsburg Railwavs Company
$4,579,000. and the Scranton Railway Company. S3,000.000.
The total liabilities aggregate $15,698,575.

making

a total of capital

and

liability

The Chicago Record-Herald
of
in
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of two millimeters. The total thickness of the apparatus, wall of tank included, is 35 millimeters, its
width, 10 centimeters, and its height 16 centimeters.
An accumulator of the same capacity manufactured
with compact active matter, weighs twice as much
as the above.

Waterpower Project Near Vancouver.
An

important waterpower plant, by which electricbe furnished to Vancouver, B. C, and New
Westminster, 12 miles distant from Vancouver, is
under construction. The waterpower for generating
the current is to be furnished from an artificial lake
to be formed by the waters of Lakes Coquitlam and
Beautiful, situated 2V2 miles apart, the former being
35 feet above the other, and the two to be connected by a tunnel. The dam which will form the
lake will be located upon a bed-rock foundation
across an available stream, whose bed will form part
of the lake. In seeking for a location where the dam
could be set on solid rock, several preliminary shafts
were sunk. When the proper locality was found
tunnels w^ere run under the stream and the site thoroughly prospected over the bedrock. In doing this
alone, 500 feet of tunnel were run.
At present a
temporary dam is being put in, so as to enable the
company to carry off the water by flume w-hile the
permanent dam is in course of construction. This
permanent dam at the chosen locality will be 405
It will be 300 feet long, 50
feet above sea level.
feet high, 35 feet wide at the base and taper to
Besides this work, a
eight feet wide on the top.
ity will

of, men is employed cutting a terrace out of
the face of the rock to form a site for the pow'er
house, which will be so situated that even if the
big dam did give way, the rush of water would not
affect it.
The lake surface will be about 500 acres.
The initention is to keep the water always 20 feet
above the outlet pipe at the big dam. From the dam
down to the power house is a drop of 400 feet in
1,600.
Other men are working on the tunnel which
will bring the waters of Coquitlam Lake down to
Lake Beautiful. The tunnel, when completed, will
be 2.5 miles long, and will have, in that distance, a
drop of 32 feet.
At present all the hauling is done on a tramway
by a cable line, but an electric locomotive has been
ordered. This will not be used on the first section
of the road from the inlet up, which is a 58 per
cent, grade, but will be employed above, to haul the
rock from out the tunnel. The transmission line,
for which two big gangs of men are now^ cutting a
road through the forest, w-ill cross the inlet at Barnet.
A steel cable wall cross the inlet, copper being
On one side there will be a steel tower
too ductile.
The distance, across is nearly
to receive the cable.
half a mile.

gang

River.

A

some

January

of $112,770,013.

estimates

the

value

electrical apparatus and supplies manufactured
Chicago during the year 1902 at $16,500,000.

PULLEN PRIMARY CELL.
automobiles or launches, fire and police
signals, railway signals, miniature lamps for Christi;ition

in

mas

trees and candelabra. X-ray outfits, electrotherapeutic work, etc. These cells can be recharged
the same as a storage battery a number of times, the
porous cup being positive. The solution of the Pulien cells can be congealed by the addition of a
chemical compound Solidium, which makes them
better for portable work, without materially changing
the efficiency of the cell.
The cell is manufactured
by the Leon W. Pulien Electric Company of 613
Chestnut Street, Philadelphia. The company also
puts out battery fan outfits which run from 40 to
160 hours at 1,200 revolutions a minute on two cells.

New French Accumulator.
Paul Schmitt, a young French engineer, has invented a new accumulator, which, according to an
account in La Revue, Paris, promises to be eminently successful. Unlike all of the accumulators
manufactured up to the present, in which the plate
forms only a single compact and rigid mass, the
plates of the Schmitt apparatus, made of a multitude
of grains of an active matter which repose on each
other without tie or welding, are kept between two
rigid walls which are perforated over their entire
surface by holes arranged in such a w-ay that the
electrolyte can circulate freely between tliem.
The
conducting core of the electrode is composed of
liorizontal bands or plates of antimonial lead of variable width and length, according to the importance
of the accumulator and the use to w'hich it is to be
put.
These plates, about one centimeter's distance
from each other, are united at their extremities by
a vertical band of the same width, constituting a
side of the frame of the electrode, of which the upper
plate supports the connection.
In order to prevent

rupture of the horizontal plates at the junction with
ihe vertical band, there is placed on the casting,
under the connection, a partition on the surface of
the plate and in the middle of its thickness, which
cives to this plate great solidity and great conducti-

bility.

The

rigid, perforated walls are doubled and joined
such a manner that the holes of one are opposite
the solid part of the other, which, while allowing
the liquid lo flow freely, absolutely prevents the passage of the active matter. The separation of the two
systems of double walls or cheeks of the electrode
is kept constant bv means of horizontal plates, which
prevents all settling of the grains constituting the
This arrangement constantly assures
active matter.
a perfect distribution of the electrolytical action.
An accumulator of the above type which will give
a current strength of 32 amperes for a period of
three hours, weighs i.Soo grams, of which weight
1,260 grams is active material.
This apparatus has
but two plates, a positive and a negative, each of
thickness
a
of 15 millimeters, separated by a, space

in

Western Society

of Engineers.

The

thirty-third annual meeting and banquet of
the Western Society of Engineers took place on the
evening of January 6th. at the Victoria "Hotel, Chicago.
Nearly loo members and guests were present.
The retiring president. W. H. Finley, gave his farewell address and then introduced the president-elect,
Ralph Modjeski, who formally accepted the office
and turned the meeting over to J. F. Wallace, general manager of the Illinois Central Railroad, who
carried out the duties of toastmaster in a very happy
manner. Toasts were responded to by Judge C. C.
Kohlsaat, Professor S. P. Howdand of the University of Chicago. Professor Ira O. Baker of the
University of Illinois, General William Sooy Smith
and Captain R. W. Hunt. The following-named newofficers were elected for the ensuing year
President. Ralph Modjeski
first vice-president. H.
Parkhurst
Turneure
second vice-president, F.
treasurer, Andrew S. Allen sccretan', J. H. Warder
trustees, C. W. Hotchkiss, J. W. Alvord and B. E.
:

;

R

;

W

;

Grant.

Railways

in

New

South Wales.

W.

Bain, electrical engineer to the Board of
Railway Commissioners for New South Wales, has
been on a tour of insnection of the chief railway
centers of Canada.
For some time past he has been
visiting the railway centers of England and the Continent, with a view of gathering the latest informaIn
tion in the way of new electrical appliances.
situation
discussing the railway
in
New South
Wales, Mr. Bain pointed out that, at the present
time, there are 4,000 miles of railway. 120 miles of
electrical tramway, and about 30 miles of steam
street railway in the countn.% all of which is conMr. Bain has antrolled by a railway commission.
nounced that he will place an order with the Westinghouse Electric and Manufacturing Company for

0.

equipment which will aggregate over $2,several
equipment will consist
of
9,000-horsepower engines, signaling devices, and air
be
equipped.
brakes, with which the electric lines will
electrical

000.000.

The

An electrical w^ashing machine has, according to
the Budapest papers, been invented by Josef Nagy
of Szegedin. With this remarkable machine the use
of soap is dispensed with, the electric current being
intended to take away any stain or grease. This
machine is said to be capable of wa.shing as many as
200 or 300 pieces without the assistance of an attendant being required.
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CORRESPONDENCE
London
London, December

24,

municipal ownership and operation of the means of

Letter.

ic)0.>.

— The Tnnbridge

Wells

telephone transfer to the National Telephone Company has received the official sanction of the postmaster-general. As -in the agreement with the Tunbridge Wells municipality, the rates are to be kept
at the minimum now charged.
In Great Britain, as elsewhere, gas and electric

companies come
nary process of repairs to mains. An interesting
and important case of this description has been decided between the Sandower Gas Company (^Isle of
Wight) and the Isle of Wight Electric Light and
Power Company. The gas company claimed compensation for 110,000 cubic feet of gas, which it estimated had escaped from a damage to its mains by
into conflict, chiefly

during the ordi-

workman in
The

the employment of the electric-light
decision of the court against the electric-light company will no doubt instil a greater respect for gas mains in future with workmen employed by the electric-light companies, although a
"short" on an electric-light main caused by a gas
company workman could not be so easily rounded
The result of
off in pounds, shillings and pence.
the action is considered to be of some importance
on this side, as it is the first of its kind.
The growth of municipal generating plants in
Great Britain is well testified to by the numerous
additional sets which are being installed. At Bolton
a new- 1,500-kilowatt set has ben put into service,
and at Tnnbridge Wells a new Soo-horsepower set
was started up a day or two ago. At Bolton the
engine is of the vertical cross-compound condensing
type, running at ico revolutions per minute, being
coupled up to a dynamo manufactured by the English
The Tunbridge
Electric Manufacturing Company.
A\'ells engine is a Willans compound, three-cylinder,
direct-coupled to a Ferranti single-phase alternator,
generating at 2,ico volts. Two additional boilers
have also been put in at Tunbridge Wells, where
the electric-lighting and power department is much
more capably managed than its telephone business
has been. An additional dynamo and engine have
also Just been installed at Bradford, and at Hastings
an inspection is to be made of a similar extension.
For the past one or two seasons the quality of the
papers read at the British Institution of Electrical
Engineers has been complained of for their mediThis
ocrity, an admittedly quite fair imputation.
session, however, under the presidency of Mr. James
Swinburne, the Institution appears to have taken a
fresh lease of life, and the first tw-o papers have been
by two such eminent authorities as Professor Sir
C3liver Lodge, F. R. S., on "Electrons," and Dr. J.
A. Fleming, F. R. S., on "The Photometry of Electric Lamps."
The nature of Dr. Lodge's contribution may be gathered from its title, as well as the
fact that he gave one lecture and wrote another
At the same time he kept
for the official report.
himself down to the level of his hearers throughout.
Dr. Fleming's paper was of a more practical nature,
In it he gave a
in the truer sense of the word.
description of an attempt to invent an incandescent
standard, by means of burning the filaments a certain number of hours on an ordinary-size globe and
then transferring them to a globe about four or
six times as large, the use of the larger bulb, after
the filament has previously solidified, allowing the
candlepower to remain constant for a -much longer
time than had hitherto been the case. He also
wished for the abolition of the term "candlepower"
in place of "lamp," suggesting the eight-candlepow-er lamp being called one "lamp," the i6-candlepower, two "lamps," and so on.
W.
a

company.

New York
New

mission held

many

5.

at Seventh and Eighth Avenues and Thirtysecond and Thirty-third Streets, it will have charge

built

all structural and electrical work in the hotel
above ground, as well as designing and constructing the substructure which is to be the New York
terminal of the tunnel. All the problems of providing access and egress for the passengers at the
New York terminal, all the planning and installation of the equipment of power houses, all the details of the underground work are to be given into
the hands of Westinghouse, Church, Kerr & Co.,
to be administered under the supervision of
the
engineer of the Pennsylvania railroad.
The Manhattan Transit Company is said to have
purchased the entire block at Fulton and Furman
Streets, Brooklyn, to be used as a terminal station
of the tunnel the company proposes to construct under the East River. Charles St. Clair Drummond,
the president of the company, said that the considera-

of

was $700,000. The Manhattan Transit Company,
which is said to be controlled by English financiers
interested in tunnel construction, recently bought
property at Park Row and Ann Street for the Manhattan terminal of the tunnel. It was said that the
tunnel would cost about $6,000,000.
The conductors and motormen of the Metropolitan Street Raihvaj- Comoany
were given an increase in wages at the beginning of the new year.
The pay of the men will be regulated by their terms
tion

of service. The management of tlie road claims
the new scale will be higher than that of any similar
corporation in the country.
Topsy, the original "baby elephant," with a record
of three men slain, was executed at Coney Island
on Sunday, with the aid of an electric current of
6,600 volts. The elephant was chained to -four posts
and electrodes were carefully fastened to her right
fore and left hind feet. When all was in readiness
two carrots filled with 460 grains of cyanide of
potassium were given her, which she promptly
swallowed. Then the current was turned on and
the beast died almost instantly. The, current was
kept on for 10 seconds to make sure that the work
was finished. It is believed that the elephant's
death was caused by the electric shock.
As the result of the burning out of two fuses on
the main generator in the plant of the United Electric Light and Power Company, the section of the
city east of Third Avenue from Fourteenth to
Forty-second Streets was in darkness for 15 minutes to-night. Lights were out in eight theaters,
several large hotels and clubs and in private houses,
stores and advertising signs.
Among the companies of an electrical or allied
nature incorporated at Albany during the week are
the following of this city:
Charles L. Eidlitz Company, to install electric
light, heat, and power plants; capital, $50,000; directors, C. L. Eidlitz, F. M. Dyer and Roger Lewis,

mechanical

—The

various traction officials and citizens during last
week, for the purpose of devising plans ioT relief
from the present inadequate and inefficient service
on the city's transportation lines. The first result
of these conferences was announced Friday in an
order effecting the Manhattan (elevated) Railroad
Company, The company is ordered to put on 100
more cars in each of the months of January, February- and March; to lay third tracks for express
service in Third Avenue, between Ninth

and Fiftyninth Streets, in Second Avenue, between Canal and
One hundred and Twenty-ninth streets, and in
Ninth Avenue, betw-een Fourteenth and Cortlandt
Streets and to run as many cars from early morning till midnight as are now run during the socalled "rush" hours.
Reforms in the surface roads
will next be taken up by the commission.
On Wednesday the Kings County grand jury
made a presentment on traction facilities in Brookh-n, recommending that steps be taken to annul the
charters of the constituent companies of the Brook13-n Rapid Transit Company, and that the city acquire and operate the surface and elevated lines.
;

The presentment declares that present conditions
are intolerable, and that the officials of the Brooklyn Rapid Transit Companj- had admitted they could
cure the evils, but were unwilling to do so. The
jury expresses the opinion that the roads could be
operated at a profit on a three-cent fare basis. The
presentment says that the only solution of this
vexed problem of metropolitan transportation is

Consolidated Die Company, to act as
and electrical engineers; capital, $100,-

000; directors.
New York; R.

Abednego Dewes and John Dewes.

W. Long,

Brooklyn.

Island Traction Com(formerly Mineola, Hempstead and Freeport
filed
a certificate with the
Traction Company) has

The New York and Long

pany

secretary of state increasing
$125,000 CO $1,000,000.

its

capital

stock from
0.

Canadian Intelligence.

—

Ottawa, Ont., January 3. It is said that the Canada Cycle and Motor Company is about to absorb
the Canadian Motors, Limited, of Toronto, Otit.
The stock of the latter concern is held mostly in
Great Britain. It is a large manufacturer of elecvehicles and electric-lighting and storage batand does considerable of an export trade to
England.
The Cataract Auxilary Company has been granted
incorporation by the Ontario government. Attorney-general Gibson of Ontario is one of the company's directors. The new company, whose head
office is in Hamilton, Ont., is empowered "to manufacture, sell or purchase electric power, whether
generated by waterpower, steam or other force, and
to apply the same in any of the arts or sciences, or
The capital
in the manufacture of any article."
tric

teries,

of the company is placed at $1,000,000.
Banker R. Paine, manager of the Ontario Power
Company, promises delivery of electrical energy
from Niagara Falls in Toronto. Ont., by the end
of 1903. The company by that time, he says, will
be in a position to furnish Toronto with about 15.000 horsepower, and if more is needed, it -can be
had. A double pole line will be built from Niagara

Toronto, so that, in the event of one line being
disabled from any cause, a second line will be available.
Mr. Paine was recently in Ottawa, submitting to Hon. Mr. Blair, Canadian minister of railways, the plans of the proposed electric route. Mr.
Paine said that the company's aim was to develop
some 150,000 electrical horsepower.
new copper-producing plant is projected for
to

A

Shawinigan Falls, Que. This is the determination
of C. K. Milburne, who is backed in the project by
English and American capitalists, who are prepared
to invest heavily in the production of manufactured
copper in Canada. There are no copper works in
the Dominion, and it is claimed that by the new
electrolytic process
of which Mr. Milburne holds
the patents the manufactured copper can be produced at a fraction of the cost at which it is manufactured in the United States, and it can consequently be sold at a profit at half the price that is
now paid for it.
W.

New England News.

—

Boston, January 3. At the annual banquet of the
Alumni Association of the Massachusetts Institute
of Technology, President Pritchett of the Institute
spoke of the proposed graduate school of engineering which is to be inaugurated next year. He explained that its purpose was to bring together a small
body of men capable of undertaking investigation,
the work to lead to the degree of doctor of engineering.
He said that in three years the Institute's reg-

had grown from 1,187 fo 1,606, and that the
had come to decide whether the Institute's
growth is to be fitted to its present limited quarters
or whether it should be removed to some site still
istration

time

in

close touch with

the industrial life of the city,

where it would have room for a natural growth
under favorable conditions. President Pritchett announced that he believed that the time for such removal had come.

The Connecticut Railroad Commissioners' annual
report shows that the electric railway mileage in that
state is 517, against 317 in 1895, when the companies
made their first annual reports to the commission.
The companies' capital stock amounts to $23,571,248,
against $8,604,240 in 1895
the earnings were $3,937,77^ in 1902, against $2,232,051 in 1895; passengers carried, 91,554,028 in 1902, against 38,037,474 in
1895 ; taxes paid, $244,768 in 1902, against $76,522 in
;

1895.

Ames Building in Boston was
dropped for the first time last Monday noon.
Lieutenant Richardson of the United States Hydrographic Office has charge of the service. The ball
is released upon a signal from Washington, D. C.
When it is at the top of the staff it is 228 feet above
the street and 263 feet above mean low water. It
can be seen for many miles at sea and will prove of
1 he time ball on the

officially

great service to mariners.

The Worcester and Southbridge
Company is planning to extend its

Street

Railway

electric railway

from Fiskdale

to Brookfield, Mass., a distance of
about seven miles.
After 12 to 15 months' experience, the Armstrong
Transfer Company of Boston has decided not to increase its equipment of electric automobiles. It will
continue to use its two automobiles, but they are not
wholly satisfactory owing to the difficulties in charging the batteries and in "braking" the vehicles. Superintendent Wheeler believes that electricity is
preferable to gasoline or steam as a motive power,
but that some improvements in the application of
electricity are necessary before the company will consider it advisable to buy any more electric auto-

mobiles.

The Hartford (Conn.)

New York.
New York

Notes.

State Railroad Comsessions and consultations with

York, January

public travel.
The contracts for the mechanical and electrical
equipment of the power houses, passenger stations
and the complete underground system of the Pennsylvania tunnel have been awarded by the Pennsylvania
Railroad
Company to Westinghouse;
Church, Kerr & Co. of this city. As the same firm
is acting for the architects of the big hotel to be
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Electric Light

Company

is

to erect a building five stories high and measuring
48 by 32 feet, adjacent to its plant in that city.
One of the largest waterpowers in Connecticut is
to be developed at Bulls Fall, on the Housatonic

New

Milford Power Company, which
200 feet long and 20 feet deep.
The water will be carried two miles through a canal
30 feet wide and 10 feet deep to a power house,
where it will have a fall of 116 feet. The company
River, by the
is building a

dam

expects to obtain 7,000 horsepower and will generate
electricity for manufacturing, heating, lighting, and
motive purposes. It is understood that the work will

cost $2,000,000.
disoatch from Northboro, Mass., states an electric-railway company has been using peat as fuel in
its power house in that place. The trial demonstrated
that peat would not produce as much steam as the
same amount of coal in a given time, but the peat
cost only $2 to $3 a ton, against about three times
B.
that price for coal.

A

Southern Developments.
N. C, January 3.— Definite announcement has been made that Frank Gould of New York
Charlotte,

has secured control of the Virginia Passenger and
Power Company of Richmond, Va., which owns 122
miles of electric railways. The deal was concluded
through the Merchants' Trust Company of New
York, which will be the fiscal agent and depositary
of the company's funds.
deal has been on for the sale of the Memphis
street-railway property by F. G. Jones and C. K. G.
Hart Newman of Newman Brothers. New
Billings.
Orleans, is the prospective buyer. The amount involved is about $7,000,000. Newman Brothers already own a number of street-railway properties in
the South. They regard the Memphis plant as an

A

excellent investment.
The plant of the Brunswick (Ga.) Light and Hater
Company has passed into the hands of the Mutual

Light and Water Company. The former concern has
been in the hands of a receiver. Major W. S. Greene.
Albert Fendig will be manager of the Mutual company. He has been elected president of the concern.

,

\\'ESTERX'
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Major Greene has also been named as receiver for
Columbus Light and Water Company of Colum-

the

bus, Ga.

The John P. Martin Company of Tampa, Fla., has
secured the contract to supply electric lights to the
and has begun operations.
'Ihe Railway and Light Company of America, of
which R. L. Williams of Richmond is first vice-president, is enabled this year to pay dividends on several
acquisitions where no dividends were previously paid.
The Kno.xville Traction Company will pay a semiannual dividend of one per cent. the Lexington railway will increase its semi-annual dividend from one
to iVi; per cent.; the Macon (.Ga.) property bought
city,

;

by Mr. Williams and others, will pay its first dividend of six per cent, semi-annual on preferred stock.
The net earnings on the Macon property are given
out at $47,378.44, with a surplus of over $15,000.
Judge W. F. Cox of Anderson, S. C, and associates are planning to develop a fine waterpower two
miles from Calhoun

The government

Falls, S. C.

is

making ready

less-telegraph station at Key West,
that Havana is the objective point.

to erect a wire-

Fla.

It

said

is

L.

Texas and Mexico.
are
prospects
Austin, Texas, January 2.— The
favorable for the consummation of a number of
the electric interurban-railway projects, now on foot,
during the coming year. In addition to those already mentioned in this correspondence, the authoricompany
that the
tative announcement is made
w^hich owns and operates the electric street-railway
system in the city of Houston proposes to build an
interurban line between that city and the town of
Harrisburg, situated six miles south of there.
syndicate of St. Louis (Mo.) capitalists has
obtained a franchise from the City Council of Palelectncestine, Texas, for building and operating an

A

railway system over certain streets of that city. The
same people have obtained an option on the electric-

lighting plant of Palestine.
Major C. C. Waller of Houston, Texas, who was
associated with a number of Chicago capitalists in
bea project to build an electric interurban railway
tween Houston and Galveston, a distance of about
the
of
Council
50 miles, recently applied to the City
former city for a franchise, covering certain streets
the
for the proposed road. The council granted
application, but surrounded it with so many stipu.
lations that it has been refused.
street-railway
It is announced by the owners of the
the city of Aguascalientes, Mexico, that the
lines in

immediately reconstructed and
of the
electricity adopted for motive power in place
Aguascalientes is becoming an important
mule.
manufacturing center, and a number of important
American investments have been made there recently.
A company of local capitalists has been organized
streetfor the purpose of building and operating a
railway system at Viesca, state of Coahuila, Mexico.
Material for the proposed system has been ordered

entire system

is

to be

from the United

States.

.

Legislature of the state of Durango, Mexico,
taxahas extended the concession exempting from

The

company in
tion the property of the street-railway
of 20 years.
the city of Durango for another period
This

company contemplates converting its system
imporelectric lines and the making of other

^

into
tant improvements.

From the Buckeye

State.
reor-

Cleveland, Ohio, January 3.—The formal
ganization of the Northern Ohio Traction Company took place on Monday of last week at a meetcompany
ing of the directors at Akron. The new
Ohio Traction and Light
is known as the Northern
stockthe
Company, and more than 95 per cent, of
holders voted for the change, both in name and

The company now has a capitalizacapitalization.
tion of $7..soo,ooo, whereas the old one had $3,500.stock
000, and there will be $6,000,000 of the new
The officers of the new company are as
issued.
President, Henry A. Everett; first vicefollows;
second vice-president and
Will Christy
treasurer, J. R.
general manager, Charles Currie
is some possibility that
there
that
Nutt. It is said
the Northern Ohio Traction and Light Company
may purchase the Akron-Canton line, which was
formerly owned by the Northern Ohio.
V. A. Watkins of Aurora, 111., R. S. Vivian, A. B.
Cotton and S. J. Vinnedge. all of Chicago, arc interested In a proposed electric line between Bryan,
Ohio, and Fort Wayne, Ind., a distance of about
It is intended that the new line
forty-four miles.
Bryan.
.shall connect with the Toledo and Indiana at
president.

These gentlemen are said to have filed a petition
with the commissioners at Fort Wayne, asking for a
franchise along the Maysvillc road for their line, and
they are working on the right-of-way along other
portions of the route.
Toledo has secured the contract to
J. N. Bick of
build the electric line from Peru to Kokomo. Ind.

The Yoiingslowu-Sharon
increased

January

way Company, which will be changed to an electric
The deal includes immense coal interests in
Belmont County.
The commissioners of Clermont County have ex-

line.

the time of the Cincinnati, Milford and
Goshen and the Cincinnati and Columbus Traction
Company for one year from the present time.
The Cincinnati Car Company, with a capital stock
of $100,000, has been incorporated by George H.
Warring and others. The interests in this company are identical with those of the Cincinnati Traction Company.
The courts at Dayton have decided that the law

tended

preventing the delivery of freight in
tion

companies

is

cities

by trac-

O. M. C.

invalid.

its

capital

Street Railway Company
stock from $600,000 to

$750,000.

The Union Traction Company and the Western
Ohio Railroad Company are planning to build a
line from Portland. Ind., to Celina, Ohio, where it
will connect with the Western Ohio.
The Appleyard syndicate has closed a deal for the
lines of the Bellaire, Zanesville and Cincinnati Rail-

10,

1903

headquarters in Muncie, was incorporated during
the week. The initial capital is placed at $10,500.
The purpose set out in the articles is to buy, constrtict, rent or otherwise acquire lines and systems
of interurban railroads in Indiana and Illinois. The
directors are L. G. Holmes, J. G. Leffler, A. E.
Needham, L. A. Gutherie and others. Some of these
men are connected with the Portland and Muncie
interurban scheme, and this gave rise to the rumor
which is denied, that the Union Traction Company
was behind the enterprise. The counties through
which the proposed lines of this new company are
to run are Marion, Montgomery and Fountain in
•

Vermillion,
Champaign,
Pratt,
Macon,
Sangamon, Morgan, Dewitt, McLean, Logan, LivGrundy and Will, in Illinois. The principal towns and cities in these counties will be con-

Indiana,
ingston,

Detroit, Mich.

—

Mich., January 3. Henry R. Newcomb
of the Detroit Everett-Moore electric-railway and
telephone syndicate
is in New York getting estimates and making contracts for electric-railway supplies for the Everett-Moore people.
He says that
the recent sale for $1,500,000 of the Toledo and
Detroit Shore Line by the Everett-Moore syndicate
to the Grand Trunk and Clover Leaf Railway will
cancel all obligations owing by the syndicate.
The car sheds and repair shops of the Detroit
United Railway, located on Jefferson Street, were
almost entirely destroyed by fire this week. President Hutchins has sent a check of $100 to the Firemen's Fund Association, in recognition of the excellent work done by the firemen.
An electric-lighting plant, to be owned by the vilIt
lage, will soon be erected at Laingsburg, Mich.
has been proven that the primitive kerosene-oil street
lamps cost nearly as much as electricity, and the
business men are using their influence to have a
plant built.
The Great Lakes Engineering Company has been
reorganized with capital stock of $1,500,000, with
a bond issue of $500,000, and will commence at
once the erection of a large shipbuilding plant in
Detroit.
So far as possible, electrical machinery
Plate
will be used in the operation of the plant.
rolls, shears and punches will be operated by electricity, and electric overhead cranes will serve each
An 100-ton pair
shop, of which there will be 14.
of shears will handle boilers and engines to and
will
be furnished
from the ships. Electric power
by three generators of 150 kilowatts each, and 30
motors will be distributed throughout the works.
Electric traveling cranes of the gantry type will be
used between the berths, and will be furnished by
the Seaver-Morgan Company of Cleveland. The
overhead cranes for shop service will be furnished
by the Northern Engineering Works of Detroit.
The small electric machinery has not been contracted
for as yet.
The mayor of Saginaw has called to the attention
of the council the fact that his city has more overhead wires than any other city of its size in the
country. He considers them not only unsightly, but
dangerous to life and property. The mayor is convinced that all wires within the city limits should
go underground, and that the city should own its
own conduits, charging a small fee for the use of
Detroit,

nected.

The commissioners of Huntington County have
granted a 50-year franchise to the Fort Wayne and
Southern Traction Company for a line between
Huntington and Marion, by way of Warren. All
necessary franchises in Huntington County have been
obtained.

A

company is being organized by citizens of Marion and Kokomo to build an electric line between
the two cities paralleling the Clover Leaf Railroad
through Swayzee and Converse, and a spur from
Converse to Wabash.
The Evansville and Mount Vernon Traction Company has asked for a franchise to enter Mount
Vernon. When granted, all arrangements for building the road will be completed. Six lines are now
projected, with Evansville as the central point. Two
or three will be in operation during the present year.
A Chicago firm is reported to have entered into
an arrangement to finance the Muncie-Newcastle

and

line,

-

The business men of South Haven have subscribed $75,000 toward the construction of the proposed electric road between that point and Kalamazoo. There will be a branch to Paw Paw Lake
and also an extension on the north to connect with
the electric line now running to Holland. This line
will be of great advantage to fruit growers, as it
will traverse one of the greatest peach-growing districts of Michigan.
Former Attorney-general Fred. H. Maynard is
in Washington for the purpose of arguing the case
of the Detroit United Railway against the state of
Michigan in the United States Supreme Court.
This case involves the right of the state to compel
street railroads and suburban roads when built on
putjic highways to help maintain safety gates, and
other kinds of guards at the crossings of electric
C. G. W.
and steam railways.

Information irom Indiana.

—

Indianapolis, January 5. The total capitalization
of the street-railway interests in this city, under the
readjustment scheme, by which the Indianapolis
Terminal Traction Company leases and operates the
President McGowan
city lines is about $25,000,000.
has called architects into consultation, and the work
on the interurban passenger station and the ninestory office building will be begun at once. The
work of constructing a freight station and a loop
The buildings
will be pursued at the same time.
on a portion of the site will be razed during January.
Only 14 months remain in which to complete
the work, and President McGowan says cars will
be entering the loop and station at the end of that
The control of the Indianapolis street-car
time.
system is vested in the bondholders of the Indianapolis Street Railway Company and the stockholders
of the Indianapolis Traction and Terminal Company. These interests are the Widener-Elkins inThe manipulation and consummation of the
terests.
lease and readjustment of the debts secured by
bonds and securities is regarded as a master stroke
of clear-sighted business sagacitj', in which President
McGowan has played the prominent part.
The Indiana and Illinois 'Traction Company, with

will

personally

direct

the

work

of

con-

struction.

The frequency of accidents on surface electric
provoking much criticism, and a demand is
The inthat the blame be rightfully placed.
vestigation showed that the motorman killed on the
Union Traction Company's line in a collision with
"Martha," a private special car, was on time and

lines is

made

had the right-of-way, and the accident was due

to

management sending out the special.
The inside-working electricians of Indianapolis

the

on a strike for a raise in wages from Z-^It is thought
cents an hour to 40 cents an hour.
the contractors will acquiesce in a compromise at
35 cents an hour for all journey electrical workmen
who are up to a certain standard in proficiency.

.are out

The work has been completely
are

tied up,

and 250 men
F.

idle.

Northwestern Notations.

—

Minneapolis, January 3. J. A. Johnson of Fargo,
N. D., will establish an electric-lighting plant at Ellendale, N. D., and expects to have it in operation
by spring.
The General Electric Company of Duluth, Minn.,
announces a reduction in rates on electric lighting,
ranging from 15 to 25 per cent. The company has
made an expenditure of $300,000 in rebuilding its
power plant during the last 18 months.

The

them.

;

;

has

ELECTRICIAN

Light,

Heat and Power Company of North-

Minn., announces a change of rates, charging
by the hour for lights instead of the month to all
except those on meters. The charge is one-half
cent per hour for each i6-candlepower lamp and five
The company issues a
cents per hour for each arc.
statement to the patrons in which it explains that it
in
10 years, wdiich it athas made but one dividend
tributes to furnishing more light than is paid for,
and extra hours with no additional charge.
The citizens of Moorhead, Minn., will vote on
authorizing the council to adopt a franchise -for an
electric street railway to M. E. McDonald, George
H. Rice, R. H. Patterson and Frank E. Donnelly,
who also have a franchise for a line in Fargo, just
across the river.
W. P. Fowler of Morris, Minn., has offered to
accept the village order of the village in payment
for the electric-light plant, which he owns, if the
S. Stewart, who
village will purchase the plant.
has a small plant in Morris, has made application
to the council for a general franchise to furnish
field,

light

to

all

parts

of the village.

Outside parties propose to develop power from
Zumbro River at Millville, Minn., and generate

the

and
Winona, Minn. A similar plant is projected on the
power
be
Mazeppa,
Minn.,
the
to
near
same stream
transmitted to Rochester, Minn.
electricity to be transmitted to Plainview, Minn.,

The patrons of the Woodland line in Duluth,
Minn., complain bitterly of inadequate service. On
Christmas Eve the crowd after the theater was so
great that the single car was jammed to the uttermost, and a number had to get on the roof, although
the night was bitterly cold. On Christmas night
the single car after the theater was utterly inadequate
to carry but half the crowd, and so, in desperation,
the people took possession of the car and refused
to allow it to proceed until a second car was ordered out to carry the rest of the people. The
motorman started the car in defiance of the orders
of the crowd, and he was promptly thrown oflf the
platform. He called a policeman, but the latter was
unwilling to go against the crowd single-handed
and found something to do elsewhere. After a
considerable wait, the company sent out another car
and the Woodland people all got home.

January
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An expert engineer has examined the electric-light
plant at Fairmont, Minn., and reports that it would
require about $15,000 to put the plant in a modern

G.

state.

Denver.

J. Frankel of St. Louis, and L. McMichael of
Minneapolis, and Assistant Superintendents Lloyd
of Chicago, Levin of Minneapolis, and Horton of

George E. Haney, the omier of the electric-light
plant at Manson, Iowa, contemplates adding a heating plant to the system.
The Twin City Rapid Transit Company has completed the new auxiliary steam plant in Minneapolis,
adding 1,500 horsepower to the motive power of the
system and enabling the company to have sufficient
power at the rush hours of tlie day, when the elecR.
tricity from the waterpower is limited.

PERSONAL.

ELECTRIC LIGHTING.
The United

The

Electric Light Company of Lumberton, N. C,
to have a new plant, is in the market for
engines, dynamos, lamps, wire, etc. R. E. Lee, attorney, may be addressed.

which

is

The Kimmey

Electric Light Display Company of
Cit}^ N. J., has been incorporated with a
of $i,oco,ooo. The incorporators are John

among

Kimmey,

week's

visitors

to

Chicago.

Hagemann,

electrician in charge of the-Neceplant, has resigned that
position to assume the management and become finanestablishment
electric-lighting
an
cially interested in

B. L.

dah

at

(Wis.)

electric-light

Bedford, near Cleveland, Ohio.

Professor F. B. Crocker, head of the department
of electrical engineering at Columbia University, has
been chosen to act on the advisory' board of the
.\merican School of Correspondence of Chicafro and
also to prepare some of its electrical papers.

Robert C. Taylor, late chief engineer and master
mechanic of the Twin City Rapid Transit Company
of ilinneapolis, was presented a non-magnetic gold
watch by the employes on Christmas Day. Mr. Taylor went with the Brooklyn Rapid Transit Company
as chief engineer on January 1st.
the DeJ. if. W. Burton, late superintendent of
(electric) Railway
troit, Plymouth and Northville
Company, has been promoted to the superintendency
of the new Boland electric railway in progress of
Creek and Jackson,
construction between Battle
Mich. E. Richmond, chief engineer of the power
house at Plymouth, Mich., has been appointed to
succeed ^Ir. Burton.

George W. Jackson, operating engineer for the
Illinois Telephone and Telegraph Company of Chicago, gave a New Years Eve dinner to a number
of his friends at Vo.gelsang's. At 7:30 p. m. the
party boarded a tally-ho coach and enjoyed a fiveThree
mile' ride ever the West Side boulevards.
hours later the guests sat
party were 18 gentlemen.

down

to

dinner.

In the

farewell dinner was given at the Union League
Club, Chicago, on the evening of January 7th, by
representative electrical and railway men, in honor
of Mr. Frank Hedley, who leaves next week for
New York city to take up his new duties as general

superintendent of the Interborough Transit Company. Among those present were Mr. Hedley, his
successor. E. C. Noe, B. E. Sunny, Louis A. Ferguson, B. J. Arnold. Edward B. Ellicott, A. C. Frost
and Theodore P. Bailey. Letters of regret were
read from Clarence Buckingham, John M. Roach,
L. J. \\'olf, C. \. Knight and others.

James Lyman has been appointed

to succeed E. C.
as engineer of the Chicago office of the GenCompany, Mr. Noe having resigned to

eral Electric

accept the appointment of general superintendent
of the Northwestern and Lake Street Elevated Railroad Companies. Mr. Lyman has been Mr. Noe's
assistant, and has been in the Chicago office of the
General Electric Company for about two years.
Previous to that time he was in the company's works
He is a Y'ale graduate, a life memat Schenectady.
ber of the American Institute of Electrical Engineers, and a man of ability and experience.

Jackson I. Case, son of Jerome I. Case, the
wealthy thrashing machine manufacturer of Racine,
Wis., died suddenly on January 6th from a comMr. Case was mayor of Raplication of diseases.
cine from 1891 to 189s, being the youngest mayor
He was born in 1865, and in
in the United States.
his business career was connected with many of
the most important enterprises of his city. He \yas
also well known in the electric-railway field, having
built and organized the street-railway properties at
Racine and Green Bay, Wis. He had been president of the Electrical Installation Company of Chicago since its inception in 1893, and was also an
officer of the J. I. Case Plow Works and J. I. Case
Thrashing Machine Company of Racine. Mr. Case
is survived by a widow and four sons.
The funeral of John J. Dickey occurred on January 2d from the family residence in Omaha, Neb.
In addition to a large number of local persons of
prominence, about 50 Western Union officials from
all over the country attended the service, which was
conducted by the Rev. John Williams of the Episcopal Church. The honorary pallbearers were Count
George F. Bidwell,
Creighton, E. M. Morsman,
Senator Jlillard. Belvidere Brooks, Theodore P.
the telegraph
Among
Manderson.
Cook and General
officials from other cities were General Superintendents Cook of Chicago and Brooks of New York,
District Superintendents C. H. Bristol of New York,
F H. Tubbs of Chicago, I. N. Miller of Cincinnati,

Ives

AND SCHOOLS.

The latest catalogue of the American School of
Correspondence at Armour Institute of Technology,
Chicago, is a pamphlet of 76 pages and contains, besides a list of the faculty members and full descriptions of the courses offered, a list of graduates. In
the introductory matter of the catalogue are stated
the aims and purposes of the school, which has
dropped all efforts to secure enrollments through
agents and is appealing to the public for patronage
through the medium of the press. The catalogue
also contains some general information and sample
students' examination pages and drawings, showing
the instructor's corrections.

Horton and Charles A. Stader.

The National Consolidated Company

of Middle-

town, N. Y., has been incorporated to manufacture
gas and electricity for villages in Orange and Sul-

PUBLICATIONS.
A

livan Counties.
It is capitalized at $50,000, and its
directors are Charles M. Priggin and G. R. Larwill,
Brooklyn, and Henry Flov. New York.

mailing card calls attention to the merits of
the Garrigus mechanical boiler cleaner, handled by
the Mechanical Boiler Cleaner Company of Chicago.

The Burlington (Vt.) Light and Power Company,
with a capital stock of $1,000,000, and M. W. Stroud
as president, has acquired the interests of the American Gas Company in the plants of the Burlington
Gas Light Company and the Consolidated Electric

The Hunt'electric storage-battery locomotive manufactured by the C. W. Hunt Company of West
New Brighton, Staten Island, N. Y., is described
in a recently issued folder.

Company, and expects to own the
mont Electrical Company.

plant of the Ver-

The National Electric Light Association began
the new year with 445 active members, an increase
of 264 since the Cincinnati meeting of last May.
Miss Harriet Billings, assistant secretary of the
association, says that much of this increase is due
to the manner in which the association has been
treated by the electrical journals.

An

illustrated

circular

distributed

by the Incan-

Light Manipulator Company, delamp and socket manipulators, handy
cleaner and Morse and Webster lamp adjusters.
descent

Electric

scribes

its

"An Electrochemical Paradox," a paper read
by Carl Hering at the recent Niagara Falls meeting
of the American Electrochemical Society, has been
reprinted, with discussion, in pamphlet form, from
the

transactions

of

the

society.

The Shelby

ELECTRIC RAILWAYS.
Electric Company is building 64 new
equipments for the Central London
, complete
Railways. This is one of the largest electric-railway
contracts ever received from abroad.

The General

and

The residents of the southwestern portion of Chicago are seeking wider transportation facilities, and
have begun an agitation for the extension of a
branch of the South Side elevated road in that direction.

The Augusta-Aiken (Ga.) Railway and Electric
Company, with a capital of $2,300,000, has been incorporated in New Jersey. The incorporators are
Kenneth K. McLaren, H. 0. Coughlan and Louis
B.

A

Noe

capital

SOCIETIES

Fire almost completely destroyed the electrical
laboratory of the Rensselaer Polytechnic Institute
at Troy, N. Y., recently.
The loss is estimated at
$30,000.

Company

light.

Jersey

E. E. Torry, former superintendent of telegraph
for the Michigan Central Railroad Company, will
accept a similar position with the Mobile and Ohio
Railroad, with headquarters at Jackson, Fla.

Electric

of Jersey City,
N. J., has been granted a contract for lighting the
streets of that town for five years with electric

William P. Bowring, secretary and treasurer of
the C. H. Worcester Company, Marinette, Wis., was
last

45

Dailey.

After many obstacles and delays it is now positively
stated that the work of construction is to be immediately begun on the Buffalo, Niagara Falls and
Rochester Electric Railway, better known as the

Ridge Road

trolley

line.

The company has

secured a franchise from the State Railroad
mission. The capitalization of the road has
increased to $3,500,000.

finally

Com-

a

franchise in the latter place.

The Union Traction Company

of Indiana, with
to Indianapolis and other
been using an electric snowplow to
break the drifts along the i8o miles of the company's tracks, and so far has prevented any tieups on account of snow. The plow, though small,

direct lines
points, has

from Muncie

150-horsepower electric motor, one
is driven by a
of the most powerful used specifically for this purpose.

Articles of incorporation have' been issued to the
Bloomington and Joliet Electric Railway Company.
The company is authorized to build a series of trolley
interurban roads which will connect the principal
The company is licensed to concities of Illinois.
struct a line parallel to the tracks of the Chicago
and Alton Railroad, between Bloomington and Joliet,
connecting at Joliet with the electric line now running into Chicago.
At a meeting of the Chicago City Council on January 5th the corporation counsel and the judiciary

committee were directed to prepare an ordinance
which should provide for interchangeable universal
transfers in the city between the different streetrailway companies. Mr. Dever, who introduced the
resolution, quoted from the report of Bion J. Arnold

to

the

effect

that

universal

transfers

would

enhance the growth and prestige of Chicago. At
the same meeting Alderman Foreman caused to be
passed a resolution directing the commissioner of
public works not to issue permits for further construction of any tunnels, subways, or conduits until
further ordered by the council. The purpose of the
order is said to be to stop further work on the
Illinois Telephone and Telegraph Company's tunnels until the council has acted on the recommendations of Mr. Arnold in his report on municipal

subways.

The Crocker-Wheeler Company

of Ampere, N. J.,
on its semi and fully enclosed motors.
All the principal features of construction are explained in detail and views are
shown of the parts of controllers and of complete
motors installed in different ways in a great variety
of machine tools, hoists, pumps, presses, etc.
issues a 20-page bulletin

The Secor system of power is described in a
pamphlet recently issued by the General Power Company of New York city. This system combines an
automatic kerosene-oil engine and an electric generator, and the results obtained are said to be very
satisfactory.
Plate illustrations are given of various sizes of engines and also of several direct-connected units.

been

George E. Mansfield of Boston, representing eastern capitalists, has been for some weeks in Oklahoma
and Kansas seeking favorable places for the investment of capital in the construction of electric railways or other electrical plants. Mr. Mansfield reports favorably on the building of electric roads in
Oklahoma City and Shawnee, and has the promise
of

Electric Company of Shelby, Ohio, has
recently opened up a new arc-lamp department, in
connection v.uth its factory, and a recent pamphlet
describes the direct and alternating-current enclosedarc lamp. Both standard and also miniature lamps,
the latter employing the smallest carbon ever used
in an arc lamp, are illustrated and described.

MISCELLANEOUS.
As

indicating the material and industrial development of India, it may be mentioned that the number
of miles of telegraph in operation in 1S57 was about
i,oco, and in 1900 52,909, with 170,666 miles of wire
and transmitting during that year (1900) 6,237,301

messages.

The Fifth Industrial Exhibition of Japan, to be
held at Osaka, this year, is to cover nearly twice
as much sp.ace as was covered by the fourth exhiIt is to be opened
bition, given at Kioto in 1806.
on the first of March next, and on the first of July
the presentation of awards and diplomas will take
place.
Many of the exhibits will be brought to St.
Louis at the close of the Japanese E.xposition. This
country will be well represented at Osaka.

Thomas A. Edison says that the year 1903 will
see the solution of many great problems in the field
of science, especially in the electrical field. In speaking of his own work he is thus reported: "For
myself, my storage battery, on which I have worked
for years, will be put on the market in January. It
solves the traction problem, and its introduction
means that the horse will have to go. I expect to
give up practical invention for two years. I am
going to experiment. I prefer not to say what my'
experiments will be. Yes, trying to get electricity
direct from coal is one of them."

A

magnetic drawing board and T-square is being
introduced in England which may be worthy of note.
The board in question is fitted with a rubbing strip
of soft iron along the working edge, while the Tsquare has a number of small horseshoe magnets
let into the stock, which are attracted by the iron
strip aforementioned, and make the square cling

The draftsman can, therefore, have
to the board.
both hands at liberty for his work, without requiring
The boards and
to use one to steady his T-square.
squares are made in all the usual standard engineering sizes. The iron strip, it may be added, is ground
to a true surface, and the T-squares are made of
mahogany.

A

dispatch from Austin, Texas, says the price of
oil has gone so high that its further use
In many instances
is practically precluded.

Beaumont
for fuel
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consumers are having a hard time in enforcing existing contracts, and that uncertainty in fuel supply
is causing many manufacturers to go back to the
use of coal, after thousands of dollars have been
expended in equipping plants with oil burners and
other requirements. The lignite coal-mine operators
in Texas and Indian Territorj' are preparing to reopen their properties on an extensive scale. Most
of these coal mines were forced 10 close down or
reduce their output when oil came into general use
for fuel throughout Texas, Louisiana, and other regions tributary to the Beaumont fields.

TRADE NEWS.
Electric Healer Company of DeMich., has largely increased its facilities by

The American
troit,

moving
cer

into its
Street.

new

factorj' at

Nos. 17 and 19 Spen-

and Fixture Company has
incorporators are Paul W.
Horbach, Eugene J. Sullivan and Aioert G. Munro.
The capital stock is $50,000 and the place of business

The Nebraska

Electric

been incorporated.

The

January

Fulmer company makes a specialty of white-cedar
and has supplied many telephone, telegraph

poles

and

companies. Its yards are located
at Florence, Wis., Van Buskirk, Wis., and Wellington, Mich.
electric-light

It is stated by persons familiar with the trade
that certain American producers of insulating material for electrical appliances, who sought entrance
to the German market, have made the mistake of
giving the exclusive sale of their product to one

German electrical manufacturing company, which
would import all it could use itself, but not make
any special effort to extend sales among other firms
or companies, which are naturally its competitors.
If, it is added, American exporters would open a
direct wholesale branch in, say, Berlin or Cologne,
they would secure thereby a large part of the Ger-

man

trade, particularly that of the numerous small
electrical manufacturers, who do not like to be dependent for any part of their material upon their

more powerful competitors, and so resort
inferior insulating material, of European

Omaha, Neb.

to cheap,
origin.

BUSINESS.

The fronton Engine Company has acquired the
rights and business of the Allfree Engine Comand will hereafter build Allfree engines in
sizes, styles and types, in new and modern shops
which are under way in fronton, Ohio.

panj',
all

Owing to its constantly increasing business the
D. M. Fulmer Lumber Company of Florence, Wis.,
has found it necessarj- to make its headquarters in
company, therefore, requests that
Chicago. The
all correspondence to it be addressed to the MerBank Building, Chicago. The
National
chants'

The Worcester-Munising Company of Munising,
Mich., which owns the timber on about 40,000 acres
of land near Munising, is running three camps this
winter, employing 200 men and 36 teams, cutting
poles for the Western Union Telegraph Company
on a contract which calls for the delivery of 67,000
poles 25 feet long and upward. The stock of this
company is handled by the C. H. Worcester Company, Marinette, Wis. The Worcester Lumber Company of Chassell, Mich., in connection with its sawmill operations, will cut a small stock of cedar poles.

lo,

1903

This stock will also be handled by the C. H. Worcester

Company.

Buyers of

electrical

instruments will be interested

to know that the Jewell' Electrical Instrument Company of Chicago has located a downtown office at 1703
Fisher Building. Some months ago the Jewell company moved its factory to Union Park Court, on the

West Side, but since that time the business of the
institution has increased to such an extent as to
necessitate an office in the heart of the city and
somewhat easier of access. The Jewell company's
"baby" instruments have met W'ith marked favor on
the part of the trade. The company's new type
Jewell ammeter and voltmeter has a black japanned
iron case, nickeled front, is "dead beat," with per-

manent magnet and high-grade movement. A new
catalogue and price list is just out, too, which the
Jew'ell company will send on application.

The Standard Pole and Tie Company

of

New

York city states that the year of 1902 was one of
exceptional activity in the pole and cross-arm line,
not to mention large orders which it handled for
ties.
Although the company has received many
large orders from telephone and electric-light companies, it has paid more attention to the equipping
of street-railway lines, and points with pride to
some 20 or more railways in Ohio, New York, Virginia and Massachusetts which it has supplied. Although the company is composed practically of
southern lumbermen, as far as its products are concerned, it has been able to compete very successfully
W'ith northern cedar, even in northern cedar territory.
It believes its success is due to the extraordinary care it takes to carry out its contracts, as well
as to the superior quality of its goods, which are
said practically to sell themselves.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent

Gas

716,855.

Hugo

Igniter.

FrankfortBergner,
Application filed Au-

on-the-Main, Germany.
gust 16, 1902.
An eleccromagnet enters into the operation

of the device.

Means for Measuring the Energy of Threephase Alternating-current Circuits. Frank Conrad, Wilkinsburg, Pa., assignor to the Westinghouse Electric and Manufacturing Companj'.
Application filed Februarj- 14, 1901.
Combined with thiee interconnecltd electric circuits,

716.867.

716,953.

Electric Elevator.

Office),

Frank

December ^o,
J.

Sprague,

jgo2.

New

York, N. Y., assignor to the Sprague Electric
Company. Application filed October 29, 1894.

The inventor describes

the combination of a working
motor, one or more operative line circuits, and an electrically controlled chokine shunt for the working motor
automatically closed on failure of an operative line-circuit.

net and a right-angular permanent

In the transformer are a housing, a core and coils within
the bousing, air-possages between the coils, means for
dividing the air passing between the coils into a number
of return currents, and an air passage or passages along
the core for tbe return currents. (See cut.)

June

1891.
A contact wheel is adapted to be displaced bodily by
contact with a contact plate along the track.
filed

22,

Marshall W. Hanks, PittsElectric Lamp.
burg, Pa., assignor to George Westinghouse,
Pittsburg, Pa. Application filed May iS, 1901.
See page 35.

716,889.

Reflector.

716,891.

Mass.

A

Horatio

Application

filed

reSector for electric lamps

Hawks,

C.

October
is

17,

Newton,
1901.

described.

Photographing. Jean Schmidt, Frankforton-thc-Main, Germany. Application filed De-

716.939.

cember

24, 1901.
The process consists in exposing the object lo be photographed to a reflected artificial iicht of no effective actinic
strength, then to a powerful white light of relatively high
actinic effect, and finally to a strong instantaneous light of
great actinic effect.

Flashing
Photographic,

716.940.

Taking
in
for Use
H-, Frankfort-on-theassignor to Society Vertrieb

Apparatus
G.

M.

B.

Main, Germany,
von Schmidt's Electr. Beleuchtungsapparat
Photographic, G. M. B. H.,
Main, Germany. Application

fiir

Frankfort-on-thefiled

March

29,

1902.

The described
phy

flashlight apparatus for use in photograconsists of a screen having a reflecting surface, a

incandescent lamps arranged on the inner edge
of the screen, and an arc lamp arranged in the focal axis

sefif-s of

of the screen.

Sanding Mechanism for Cars. Nicholas
716,944.
-Application filed May
Seibert, Maiden, Mass.
1902.
5>
A rotary motor is iDcluded ia ihe electrical coonectioDS
aod is adapted to impart circular movemect to tbe saodiog
devices.

Method

717,009.

716,871.

plication

magnet

Transformer. Svend E. Johannesen, Edgewood Park, Pa., assignor to the Wagner Electric Manufacturing Company, St. Louis,
Mo.
Application filed October 30, 1902.

a weight

Signal.
Electric-railway
Locomotive-cab
Elisha B. Cutten, New York, N. Y., and Arthur
C. Fraser, Brooklyn, N. Y., assignors to Arthur
C. and George H. Fraser, Brooklyn, N. Y. Ap-

Chi-

1902.

717,006.

24,

release

11,

September 3, 1901.
A reversible-current subordinate clock has combined,
witb tbe escapement wheel and lis anchor, an electromag-

Switch. William B. Coulter,
Application filed February
to

April

tion filed

coinpiises a movable vane connected to the tround. a number of stationary vants located
in inductive relation to the movable vaue and condensers,
the conducting eltmtnis of which aie respectively short
portiuns of the circuit wires and corresponding lengths of
metdl supported thereby, the latter being connected to the
stationary vanes.

The ground-detector

arranged

W. Farnham,

Electric
Clock. Martin Fischer, Zurich,
Switzerland, assignor to Actiengesellschaft Magneta Electrische Uhren Ohne Batterie and Ohne
Contacte, Zurich, Switzerland, a firm. Applica-

_

is

111.

716.996.

Westinghouse Electric and Manufacturing
Company. Application filed July 12, 1901.

1902.
A clock mechanism
which opens the switch,

Railway. Ed
Application filed

Electric

:

the

Time

described.

One claim reads In an electric railwdj, in combinsition.
a feeder mdin, and a contact-rail made up of a pluiality of
blocks each block comprising a fiied contact-rati, a movable contact-rail, a switch device oscillatory upon a vertical
center and having a conoection witb the movable contactrail, whereby rhe switch device is mechanically set by the
movement of the movable rail, and means for electrically
restoring tbe switch device to a position of rest.

Circuits.
Electric
for
Ground-detector
Frank Conrad, Wilkinsburg, Pa., assignor to

Electric

8,
1902.
Aa appliance for interrupting tbe passage of tbe current
on the breaking of an overhead electric trolley wire is

cago,

716.868.

Waterbury, Conn.

September

716.995.

the voltaee of any one of which is eqoal to the resultant
voUage of the other two. are two field windings connected
respect vely across two of the circuits and two field
windings respectively traversed by current proportional
to tnat of the two circuits, and jointly traversed by current
proportional to that of the third ciicuit.

716.869.

Overhead Electric Trolley Wire. Joseph
716,988.
P. Cribb, Southsea, England. Application filed

NO. 717,006.

Method

of Simultaneously Transmitting
Receiving Space-telegraph Signals. John
S. Stone, Boston, Mass., assignor to Louis E.
\V5iicher, Alexander P. Browne and Brainerd T.
Judkins, trustees. Application filed January 23,

716.955-

of

Making

Amanda M. Lougee,
filed May 31, 1902.

—TRANSFORMER.

and

Electric

Boston, Mass.

The method consists in preparing different vulcanizable
solutions, repeatedly dipping the armor or other articles
into the solutions, certain of the solutions when vulcanized
giving a hard layer or coating, and others thereof a soft
layer or coating, and then applying vulcanizing heat to the
whole.

717,015.

Automatic Electromagnetic Flasher. Paul
Oswald, Chicago, 111., assignor to the Rey-

1901.

E.

The method consists in generating tbe electromagnetic
sienal waves to be transmitted by producing electric vibrations in an elevated transmitting conductor or conductors, in receiving the energy of signal waves 10 be
received in other elevated conductors and in conveying
the energy so received to a conductor or branch that is
conjugate to the transmitting conductor or conductors.

nolds Electric Company, Chicago,

Electrical Measuring Instrument. Edward
Weston, Newark, N. J. Application filed May

Conduits.
Application

tion filed February

5,

111.

Applica-

1902.

A

pair of solenoids aiid their movable cores are combined with a walkiug beam oscillated thereby, a pair of
tubular electromaBUetic blow-outs, an electrical contactmaking plug adapied to enter either of the blow-outs, and
means for automatically shifting the plug from one blowout to the other.

716,971.

1902.

7,

The

instroraenl embraces a

"movement."

a

field

magnet

for tbe movable element thereof and a surrounding casiog
provided with interlocking parts, whereby the instrument
IS prevented from moving when in the casing, by the inter-

locking action of the parts and tbe casing.

Electric Lamp. Alexander J. Wurts, Pittsburg, Pa., assignor to George Westinghouse,
Pittsburg, Pa.
Application filed May 5, 1902.
See page 35.

716,974.

Section
Insulator. Johan
M. Andersen,
Boston, Mass., assignor of one-half to Albert
Application filed August 25, 1902.

716,978.

Anderson, Boston, Mass.

In tbe insulator are combined bead pieces to which tbe
line terminals are delachably secured, a center piece interposed between the h*jad pieces, insulators connecting
tbe centerpiece with the bead pieces, a non-conducting
piece interposed between the headpieces and provided
with auxiliary terminals co-operating with the line terminals, and means for securing the non-conducting piece in
operative position.

Glower for Electric Lamps.
717,022.
Potter, Berlin, and Walther Nernst,
German}',
Pittsburg,

assignors to George
Pa. Application filed

Henry

N.

Gottingen,
Westinghouse,,

September

29,

1S99.

See page

35.

Therapeutic Electrical Apparatus. Ira E.
717,035.
Shaffer, Mount Vernon, N. Y. Application filed
March 17, 1902.
The apparatus comprises means to convey a liqoid to
the part to be treated, and a number of metallic retarders
mounted in tbe channel of the flowing liquid.
717,046.

Sounding Mechanism for Telegraph

Offi-

John C. Stewart, United States Army, assignor of one-half to Andrew S. Burt, United
States Army. Application filed March 18, 1902.
Combined with a relay magnet and a sounder of a trlegraph-staiion plant, are a pneumatically operated motor
mechanism for the sounder, a valve for controlling tbe
mechanism and an armature for tbe relay magnet supces.

ported directly by tbe valve.

Controller for Electric Motors. Harve R.
717,051.
Stuart, Wilkinsburg, Pa., assignor to the West-

January

lo,
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inghouse Electric and Manufacturing Company.
Application filed April 2, 1902.
In the controller are combined a shaft, two groups of
helically disposed contact-pieces mounted thereon, in
combination with two sets of contact-fingers at opposite
sides of the drum, each set being so arranged as to engage
with each group of movable contacts, according to the
direction of rotation of the shaft.

Distributing Electric Currents. Engelbert
Arnold, Ole S. Bragstad and Jens L. la Cour,
Karlsruhe, Germany. Application filed December 31, 1900.

717,065.

717,070.

Box

Contact

for Electric Railways.

Will-

iam M. Brown, Johnstown, Pa., assignor to the
Lorain Steel Company. Application filed November 30, 1901.
In the contact bos are a cable or feeder having a severed
barred portion, a conducting member in which the ends of
the barred portion are seated, and a screw-plug adapted to
seat between the ends. (See cut.)

47
2,

and

cut-out for a translating device is described. It comprises two flatmetallic surfaces having interposed between
them a thin fllm of a dielectric material, the whole being
bound together so as to be handled as a unit,

7I7j303-

nectady',

N.

Application

Y.

filed

February

1901.

A

Leonard A.

cation filed January 21, 1902.

Combined with a series motor are a controlling switch
therefor, a coil in circuit with the motor and operating to
maintain the switch in its "running" position, and means
opposing the magnetism of the coil, the magnetism of the
coil and the opposing means being so relaiively adjusted
as to release the movable member of the switch whenever
the speed of the motor reaches or exceeds a predeter-

In the instrument are a magnetizing helix and operating
circuit, a plate, a contact-point supported thereby in electrical connection with the helis, a vibratory conductive
interrupter secured to the plate and insulated therefrom,
and an electrical connection between the interrupter and
the helix.

Protective Apparatus. William Kaisling,
Chicago, 111., assignor to the Kellogg Switchboard and Supply Company, Chicago, 111. Ap-

717,212.

plication filed August 8, 1901.
The apparatus combines with a pair of superposed lineconductor terminal springs or strips, a grounded plate
upon which the springs are mounted flatwise and from
which they are insulated, a block of insulation between
the face of the plate and the forward end of the outer
spring to hold it stationary, the inner spring being free lo
move, a device between the springs forming part of the
circuit and held in a state of stress thereby, and means for
grounding one of the line conductors by the inner spring
actuated upon the giving away of the device.

Telephone Transmitter. Thomas C. Knowles,
Denver, Colo. Application filed April i, 1902.
Combined with a telephone-transmitter standard
arm pivoted thereto, a receiver permanently carried
free

end of the arm,

a set of teeth

are an
at the

formed on the circum>

ference of the pivoted end, and soitable means carried by
the standard tor engaging the teeth for locking the arm in
a given position.

Train-control System. Samuel L. G. Knox,
Milwaukee, Wis., assignor to the General ElecApplication
tric Company, Schenectady, N. Y,

717.219.

June 5, 1902.
Electromagnetic means are provided for operatively
connecting the motor to the movable member of the controller. A switch operated by the movable member of the
controller is arranged to open the circuit of the electromagnetic means, and means are arranged for determining
the point in the movement of the controller at which the
switch shall be operated.

filed

ELECTRIC-RAILWAY CONTACT BOX.

Switch.
Wjilliam
M. Brown,
assignor to the Lorain Steel
Company. Application filed April 18, 1902.
The switch has two open-circnit positions, and an Inter-

717.071.

Electric

Johnstown,

Pa.,

mediate circuit-closing posiiion. an electromagnetically
controlled locking device for holding the switch in one of
its

open-circuit positions, and means for retarding or promovement of the switch across its circuit-

looging the

closing position.

Lomax, Ralph
Lomax and John Tomlinson, Darwen, England.

717,227.

Apparatus. John Burry,
Brooklyn, N. Y. Application filed May 8, 1901.
A number of solenoids surrounding a common space and
electrically independent of each other are combined with
terminals for each of the solenoids, and a movable carrier
provided with several series of contacts connected and
arranged to coact with the terminals to connect the solenoids individually and in varioas combinations with a
scarce of electric energy.

Secondary
Battery.
William
Morrison,
Chicago, 111., assignor to King Upton, Chicago,
111.
Application filed May 19, 1900.

717.107.

In the battery are a suitable electrolyte, and negative
and positive elements immersed in the electrolyte, one of
the elements having a paste formed by mixing lead oxide
with hydro-fluoric acid.

Secondary
Battery. William
Morrison,
Chicago, 111., assignor to King Upton, Chicago,
111.
Application filed August 5, 1901.

717.108.

The

battery comprises a negative plate carrying a paste
of minimnm. a positive plate carrying a paste of litharge,
and an electrolyte in which fluorine is present.

717,234.

Electric Signal Gong. Henry C. Thomson,
Boston, Mass., assignor to the Electric Gas Lighting Company, Boston, Mass. Anplication filed
July 29, 1902.
Upon and during the energizing of the magnet by the
nsual push-button and ihe attraction of the armature
thereby, the circuit may be made and broken as often as
vibration of the

hammers

occurs.

Electric

Engelbert Arnold, Ole S. Bragstad
Apla Cour, Karlsruhe, Germany.

and Jens L.

plication filed
717,194.

January

13,

1902.

Arc-light Switchboard.

Edward M. Hew-

lett, Schenectady, N. Y., assignor to the General
Electric Company. Schenectady, N. Y. Application filed J.Iay 16, 1901.
The switchboard is provided with two sets of insulated
conductors crossing one another at an angle, one set connecting with the machines and circuits at their ends, and
means for cross-connecting the two sets of bars at the

points of intersection.

Cut-out. John W. Howell, Newark, N. J.,
assignor to the General Electric Company, Sche-

717,201.

slightly curved metallic sheets sufficiently yielding to be
flattened into plane sheets, and sufficiently elastic to regain their curved shape, and mean^ for compressing the

together gradually from a curved condition to
having approximately plane surfaces in contact
with one another.

sheets
sheets

Insulator for High-potential Lines. Charles
Barry, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed July 30, 1901.
The insulator is composed of a metallic cap having a

717,322.

E.

screw-threaded hole in its bottom, a screw-cap having a
central hole, a disk provided with a stem having a screwthreaded head and insulation between the cup and cap

and the disk and stem.

Support for High-tension Trolley Wires.
F. Batchelder, Schenectady, N. Y., assignor'
to the General Electric Company, Schenectady,

717.324.

Asa

N. Y.

Two

Alternators.

or

Application filed July 24, 1901.
more high-tension line conductors lying in subsame plane have a frame carrying two rows of

stantially the

insulators arranged outside of the line cooductois and on
opposite sides thereof and wires connecting each pair of
opposite insulators with one of the line conductors.

Apparatus for Automatically Block Signaling on Railways. Fritz B. Behr, Twickenham,
England. Application filed March 5, 1901.

717.325.

solenoid-operated system

is

described.

7^7,Z^7' Automatic Electric-exchange System. William R. Binkley, New Bedford, Mass. Applica-

tion filed July 14, 1902.
An automatic exchange system for party-line telephone
systems combines exchange mechanism embodying banks
of contacts having dissimilar points connected, a motorgenerator, ringing relays connected in pairs, circuit connections betweCD the contacts and difl^erent sets of relays,
circuit connections between the line generator and relays,
means for energizing the magnet of one of the relays of a
pair, a switch operated by the armature cf the energized
magnet to throw the generator into and out of circuit of
the line through the armature and circuit connections of
the other magnet to transmit a current impulse to operate
a signal at a called station, and means for restoring the
parts to their normal positions. (See cut.)

^r-J

Multirate Metering. Eustace Oxley, Lynn,
Mass., assignor to the General Electric Company, Schenectady, N. Y. Application filed July

j^j^

j*I*T

717,262.

27,

1899.

The system comprises a three-wire distributing circuit,
a single control wire, meter-operating circuits having one
terminal of the rate-determining circuit of the several
meters connected respectively to wires of different potential and the other to the control wire by continuously
completed electric paths, and a switch at a control station
for changing the potential character of the control wire,

Compounding Alternators. Edwin W. Rice,
Jr., Schenectad}', N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed June 8, 1900.
The method of regulating an alternating-current dynamoelectric machine feeding a reactive circuit, consists in
setting up an alternating current having an electromotive
force which varies in the same proportion as the variation
of electromotive force at the receiving end of the circuit
or at some other chosen point on the circuit, deriving
therefrom a direct current, and utilizing the direct current
for regulating the dynamo-electric machine.
Lightning Arrester. Howard R. Sargent,
Schenectady, N. Y., assignor to the General ElecApplication
tric Company, Schenectady, N. Y.

March 27, 1901.
device for breaking electric arcs is described. It
comprises contacts between which an arc may be formed,
in combination with a definite resistance, and means which
automatically cut the resistance in series with the arc.

NO. 717,327.

—AUTOMATIC

EXCHANGE SYSTEM.

filed

A

Trolley Connection and Guard for Electric
Cars. Joseph G. Sharwell, Newark, N. J. Application filed April 10, 1902.
Mechanical features are described.

717,291.

System of Electrical Distribution. Charles
P. Steinmetz, Schenectady, N. Y., assignor to
the General Electric Company, Schenectady,

Synchronizing Apparatus for Alternators.
7^7t33'^Thomas D. Boyles, Schenectady, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Application filed July 27, 1900.
The means comprises synchronizing bos-bars, a phase
indicator for each machine, means for imrosine potentials
derived from sources to be synchronized in series relation
to the phase indicator of the machine being synchronized,
and a voltmeter in parallel with any phase indicator con-

nected in

circuit.

717,298.

Method of Generating Independent

Currents.

for

limit.

Rheostat or Electric Heater.
George P.
Wisdom, New York, N. Y., assignor to Harold
H. Pratt, Westfield, N. J. Application filed August 6, 1901.
The rheostat consists of the combination of a pile of

717,310.

A

1901.

Synchronizing Apparatus

mined

Tirrell,

Means for synchronizing alternators comprise two primary circuits, means for connecting them with the bus-bars
and each of three or more machines respectively, and a
common secondary circuit including phase-indicating
devices.

717,285.

7'^7t'^Z7-

18,

described.

Samuel W. Mauger, Schenectady, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Application filed June 8, 1900.

Electricity
Meter. Paul
Rouget,
Paris,
France, assignor to Compagnie Anonyme Continentale pour la Fabrication des Compteurs a
Gaz et Autres Appareils, Paris, France. Application filed January 30, 1902.
In the meter area series of magnets arranged in separated groops in parallel to the flui, whereby none of
them can be influenced by the fleld created by an intense
current, even in short circuit.

is

Henry

Holder for Electric-lamp Carbons. Potter
y^li^ZZF. Maines, Philadelphia, Pa., assignor to the
American Electrical Manufacturing Company.
Application filed March 14, 1902.
The carbon-holder comprises a suitable support having
an opening therein to receive the carbon and a second
opening adapted to receive a cam-shaped member. A
cam-shaped member pivoted in the openings is adapted to
hold the carbon in the flrst-named opening.

717,277.

717,123.

Switch.

Application filed October

Electrical Signaling System.
Alexander
717,112.
C. McKnight, Brooklyn, N. Y., and Alexander
McKnight,
Orange,
Application
C.
N. J.
Jr.,
filed March 7, 1902.
In the system, combined with the track blocks, are a
signal-operating instrument having separate signal controllers for home and distant block signals, separate local
circuits for each of the controllers, a primary track circuit including a battery and electromagnetic circuit-closing
devices normally responsive to the battery aud co-operating with one of the local circuits, and a secondary trackcircuit including a supplemental normally open battery
circuit and an electromagnetic circuit-closer unresponsive
to the battery of the primary track circuit and co-operating
with the other of the local circuits.

717,152.

Electrical

A snap switch

717.072. Magnetotherapeutic

Device for Series Motors.
Lynn, Mass., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed June 5, 1902.
Speed-limiting

Induction Coil or Like Instrument. Otto
H. Huebel, Brooklyn, N. Y,, assignor to the
Manhattan Electrical Supply Company. Appli-

717,203.

717.218.

NO. 717,070.

directly connected therewith through the medium of
low-fusing material, the low-fusing material being softened
or melted by the concentrated heat of the high-resistance
material when an abnormal current passes to permit the
separation of the rod and one or both terminals.

N. Y. Application filed August 19, 1899.
The method of producing phase-differing fioxes from
phase-differing currents of different phase displacement
from that of the fluxes consists in acting upon each of two
magnetic circuits by two magnetomotive forces displaced
in phase from each other and related in magnitude in the
proportion of the sine and cosine of one-half the difference in angle between the phase displacement of the
fluxes and the phase displacement of the currents, and
combining the fluxes to form a third flux.

A.
Protective Device. William
Chicago. III., assignor to the Kellogg
III.
Switchboard and Supply Company, Chicago,
Application filed August 3, 1901.

717,300.

Current

Taylor.

A thermal arrester comprises a rod of relatively highresistance material, and low-resistance termlnalc rigidly

Storage Battery. Charles H. Clare, Quincy,
Mass. Application filed March i, 1902.
In the battery are a number of independent porous

717,351.

plates, interposed lead plates and active material, and exterior insulating plates to cover the end Joints and bottom
joints between the plates, whereby the active material is
held from escape between the plates.

Means for ElecSchenectady,
Meters. Albert G. Davis,
N. Y., assignor to the General Electric Company,
Schenectady, N. Y. Application filed May 21,

717)358-

Frequency-compensating

tric

1900.

Combined with an electric meter of the induction type
are means associated with the main current-carrying
winding thereof for automatically compensating for errors
in registration due to change in frequency of current passing through tho meter.
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Rotary Transforming Apparatus. Albert G.
Davis, Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y.
Ap-

717.359-

Hay

plication filed

Ooe claim

reads:

1900.

26,

lo a traDsformiog device for JDter-

changeably trdnsforming alternatinE and direct current, a
plurality of magnetic circuits, alternating-current windings io iodactive relation to the circuiis. a common return
for the magnetic circuits, a winding in 5xed relation to tbe
common return, and a comniutator coonected to the last-

mentioned winding.

(See cut)

Electric Recording Instrument. Walter C.
Fish and Frank P. Cox, Lynn, Mass., assignors
to the General Electric Company, Schenectady,
N. Y. Application filed June 12, 1901.
The instrument has a movable member free to assume

7I7j37<>-

without restraint any position within its range of indication, a mechanically actuated curve-drawing device, and
means for controlling the device by tbe indicating instrameni,

Third-rail

7^77389.

Whcaton,

Insulator.

Application

111.

Ernest Gonzenbach,
filed September 24,

January

support carried at the rear end of the magnet and secured
thereto, binding posts or connecting de\ ices for the electrical connections mounted thereon, a removable cap between which and the insulating support the electrical
connections are adapted to be contained, and a suspending cord passing through an opening in the cover or cap
and carrying a cord adapted to be secured to the insulating
part [0 remove the strain from the electrical connections.

Telephone Receiver.

717,429.

Kempster B.

Miller,

Chicago, III., assignor to the Kellogg Switchboard and Supply Company, Chicago, 111. Application filed June 22, 1900.
A permanent magnet within the cas-ing has a screwthreaded part at its forward end adapted to engage a like
pait in the interior of the shell to secure the
in position therein.

same

firmly

Henry

Battery.

Electric

717.394-

New

Halsey,

York, N. Y., assignor to the Halsey Electric
Generator Company, Jersey City, N. J. Application filed April 18, 1902.

The meiiiod of regulating the output of a baitery conin brushing one of the elements and varying the
rapidity with which the brushing is carried on.
sists

Electric
Battery.
Henry Halsey, New
York, N. Y., assignor to the Halsey Electric
Generator Company, Jersey City, N. J. Application filed April 18, 1902.

7^7,395-

In tbe battery are combined the electrolyte, two oppositely
disposed elements, a radially mounted arm adapted to
rotate in ihe electrolyte between the elements and parallel
thereto, and a brush of fiesible material carried by tbe
arm.

Trolley- wire

717,398.

Norwalk,

Conn.

Support. Ebenezer Hill,
Application filed April

Electric Radiator. James F. McEIroy, Albany, N. Y., assignor to the Consolidated Car
Heating Company, Albany, N. Y. Application

717,442.

filed

January

16,

1896.

A concavo-convex plate comprising the rear portion of
the resistance-enveloping casing is adapted to be attached
to the riser of a car seat.

18,

1902.

The support is made from two plates of sheet metal and
has a socket to receive the wire and a cavity above tbe
socket to receive solder for the attachment of tbe wire
thereto.

717,401.

Trolley Stand. Henry Holland, Detroit,
Application filed March 7, 1902.

Mich.

A

pivoted trolley stand has a radially extending springbearing arm, a wheel and shaft therefor.

717,406.

Railway

Electric

Huff. Baltimore,
ber 6, 1898.

Md.

Slaughter W.
Application filed DecemSignal.

The invention consists of a number of signals, relays for
controlling
the signals,
continuous main-circuit condoctors between which the relays are introduced, batteries
for the respective signals arranged in multiple between
the main conductors, and an initiating relay for eachsignal
having contacts arranged to open the main circuit as the
rolling stock approaches each signal and to cut out the
battery at the signal.
Trolley Stand. Washington H. Kilbourn,
717,414.
Greenfield, Mass., assignor to the Stanley Electric

Manufacturing Company,

Application

filed

April

i,

Pittsfield,

Combined Magnetic and Mechanical Brake.
James F. McElroy, Albany, N. Y., assignor to
the Consolidated Car Heating Company, Albany,

7i7>443-

Mass.

Electrical

Igniter for Gas Engines. Elliott J. Stoddard, Detroit, Mich., assignor to Charles
F. Burton, trustee, Detroit, Mich.
Application

717.466.

October

filed

10,

1901.

Means are provided for breaking the circuit to produce
the spark at the point where the circuit is broken two or
more times in so short an interval of time that a spark
shall be formed at each break, due to the energy imparted
to the coil during the time at which the circuit is complete before the circuit is broken.

Method

717.467.
S.

Stone,

August

of

Electrical

Cambridge,

Distribution.

Mass.

filed

Electric-current Controller for Incandescent
or Motors. Herman A. Strauss, New

717.468.

Lamps

Application

filed

November

12,

1902.
electric-current controller and socket comprises a
resistance coil formed as a hollow cylinder and has the
contact surfaces of the terminals for the socket portion of
the device mounted within the cylinder.

Method of Transforming Alternating Cur-

The method

717,428.

Telephone Receiver.

Kempster

consists in generating electromotive forces

and connecting the electromotive forces corresponding to
two of the three phases of a three-phase system so as to
produce an equilateral paralellogram of electromotive
forces, whereby the resultant electromotive forces corresponding 10 diagonals of tbe parallelogram bear a quarterphase relation to each other.

Method of Measuring the Energy of Threephase Alternating-current Circuits. Frank Conrad, Wilkinsburg, Pa., assignor to the Westinghouse Electric and Manufacturing Company.

717.496.

Original application filed February 14, igor. Divided and this application filed January 6, 1902.
The method of measuring the energy of three interconnected, alternating-current circuits consists in separately measuring the products of the currents and voltages
of two of the circu IS and at the same time measuring the
product of the current of the third circuit by the voltages
of the two circuits.

717.497.

Electric

Arc

Geneva, Switzerland.

Lamp.

Hermann

Application

filed

Cuenod,
July

10,

1902.

B.

Miller,

Chicago, 111., assignor to the Kellogg Switchboard and Supply Company, Chicago, III. Application filed June 22, 1900.
In the receiver are combined a suitable casing or shell
and the magnet contained therein, an insulating wall or

The lamp

characterized by the combination of two
metallic drums with two electromagnets, the branches of
which surround the drums, and two iron cores maintained
inside tbe drums and having their ends suitably slotted
and provided with a metallic hand or frame soldered in
short-circuit around one portion of the slotted end of the
core.

Method

nals.

John

END-CELL- SWITCH INDICATOR.

Relaying Space-telegraph Sig-

of
S.

Stone,

Boston,

Mass.,

assignor

Louis E. Whicher, Alexander P. Browne
and Brainerd T. Judkins, trustees. Application
filed January 23, 1901.
The method consists in so electrically organizing and
to

associating therewith the transmitter of a second spacetelegraph system, operated by a relav set in motion by tbe
receiver of the first, that the transinitter, while affecting
the receiver of the second system, will not affect the receiver of the first.

717.511.
tors.

Method of Tuning Vertical-wire OscillaJohn S. Stone, Boston, Mass., assignor

Louis E. Whicher, Alexander P. Browne and
Brainerd T. Judkins, trustees. Application filed
January 23, 1901.
The method consists in increasing the natural inducto

tance or natural electromagnetic inertia of the oscillator
by surrounding the conductor with a sheath formed of a
medium of greater permeability than the air, but not conductively connected with the conductor, and balancing
the increased inductance thereby obtained by a suitable
capacity.

An

1900.

tion filed December 14, 1901.
An improv.ed trolley base is described.

NO. 717,477,
717.510.

John

Application

1902.
The method of relaying signals received by a tuned receiver of an alternating-current telegraph system consists
in causing such signals to effect the sending of similar
signals by currents of a different frequency.
4,

Jonathan E. Woodbridge, Schenectady,
N. Y., assignor to the General Electric Company,
Schenectady, N. Y. Application filed July 28,

Trolley Stand. Otto F. Lidke, Detroit,
Mich., assignor to the Detroit Trolley and Manufacturing Company, Detroit, Mich. Applica-

for
Relaying Space-telegraph
Stone, Boston, Mass., assignor

In a space-telegraph apparatus of the elevated conductor
type are two telegraph systems, each comprising a transmitter and receiver and a relay adapted to be set in motion by the receiver of one system and thereby to operate
the transmitter of the other, the receiver and transmitter
conductor or conductors being so electrically organized
and disposed respectively that the receiver will not be
operated by signals sent by the transmitter.

Divided and this application filed March
1899.
31. 1902.
A transformer having three legs of equal cross-section,
two of which are acted upon by magnetomotive forces due
tocurrents differingin phase by 90 degrees, and a secondary coil locattd on each of the legs is described.

rents.

717,423.

S.

General Electric Compan}^ Schenectady^
Y. Original application filed August 19,

the

717,488.

TRANSFORMER.

John

Louis E. Whicher, Alexander P. Browne and
Braincrd T. Judkins, trustees. Application filed
January 23, 1901.

System of Electrical Distribution. Charles
717,464.
P. Steinmetz, Schenectady, N. Y., assignor to

indicator combines a set:ies of latnps, a main lampcircuit conductor and wires leading from the conductor to
each lamp, a switchboard, wires connecting eatli of the
lamps and the switchboard, a main lamp-circuit conductor leading from the switchboard, a conductor leading
from the switchboard and connected with the first conductor, a resistance included in the conductor and
switch mechanism constructed and arranged to connect
each lamp with the conductors alternately, whereby the
resistance may be included in and excluded from circuit
from each lamp successively. (See cut.)

— ROTARY

Apparatus

Signals.

Current Director. James Reid, Jr., Watervliet, N. Y., assignor to the Consolidated Car
Heating Company, Albany, N. Y. Application
filed September 15, 1899.
A special type of snap switch is described.

The

NO. 717,359.

chine.

'17.509.

717,451.

End-cell-switch Indicator. Arthur C. Wal717,477.
ther, East Orange, N. J.
Application filed February 17, 1902.

Secondary Battery. Isldor Kitsee, Phila717,416.
delphia, Pa.
Application filed April lo, 1893.
An electrode comprises a conducting strip bent so as lo
provide a series of spaces capable of expanding, independently formed blocks of active material arranged
within the spaces, tht blocks being provide*! with holes or
apertures, and means surrounding (lit electrode and located opposite the face surfaces of tlie blocks for holding
the blocks in place.

6, 1902.
An alternating-current dynamo-electric machine is combined with lines extending therefrom, series and shunt
transformers connected to the lines, a circuit connecting
the secondaries of the transformers in series, a rotary converter fed from the circuit, and means controlled by the
rotary converter for regulating the dynamo-electric ma-

Application filed July 14, 1S99.
In the brake are combined a magnet, means for limiting
(he rotary movement of the magnet, a sirap-brake with a
means for conducting a current of electricity to the magnet, so connected up that the magnet will tend to draw the
strap-brake in contact with the movable portion of tbe
axle to which it is applied, with independent mechanical
means for loosening the strap from contact with the movable portion when the current is cut off from the magnet.

York, N. Y.

1902.

A cylinder mounted on the trolley base has a piston
connected with the trolley arm. the piston haviog a fluid
passage extending through it. A valve is adapted to close
the passage, the valve being provided with means whereby
it is held open when the fluid pressure is normal, and is
closed by an increase of fluid pressure.

application filed June

N. Y,

N.
Jr.,

1903

Exciting Alternator. Edwin W. Rice, Jr.,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y.
Original
application filed June 8, 1900. Divided and this

-17,507-

to

1902.
In tbe insulator are a sapportiog base or standard, an
insolatiog ring having a laterally extending Baoge fcrming
a petticoat, the ring supported over the base or standard,
and a cap arranged to inclose tbe ring.

10,

is

Tuned Electric Oscillator. John S. Stone,
Mass., assignor to Louis E. Whicher,
Alexander P. Browne and Brainerd T. Judkins,
trustees.
Application filed January 23, 1901.

717.512.

Boston,

In

the

electric

oscillator

are

a

conducting wire sur-

rounded by insulation, a loogitudinally discontinuous paramagnetic sheatli inclosing the conductor and a capacity.

Method of Relaying Space-telegraph SigJohn S. Stone, Boston, Mass., assignor lo
Louis E. Whicher, Alexander P. Browne and

717.513.

nals.

Brainerd T. Judkins,
January 23, 1901.
The method consists in

trustees.

Application

filed

receiving the signals to be relayed in the receiver of one-space teleg'aph sysiem of the
elevated-conductor type, causing this receiver to operate
the transmi.tter of a second system, and so respectively
electrically orgioiziog and disposing the receiver and
transmitter conductors that the receiver will not be operated by signals sent by the transmitter.

Apparatus for Relaying Space-telegraph
717.514.
Signals. John S. Stone, Boston, Mass., assignor
to Louis E. Whicher, Alexander P. Browne and
Brainerd T. Judkins, trustees. Application filed
January 23, 1901. Renewed February 24, 1902.
In this apparatus the receiver is tuned to a certain given
frequency. The transmitter of a second system is tuned
to a different frequency and a relay is adapted when set
in motion by the receiver of the first system to operate tbe
transmitter of the second system.

Method of

Electrical Distribution.
John S.
Mass.
Original application
Divided and this application filed November 17, 1902.
The method of absarbing the energy of currents of one
frequency traversing a mainline to the exclusion of the
energy of currents of other frequencies traversing the main

7I7.5I5-

Stone,

filed

Cambridge,

August

4,

1902.

line is described.

Means for Transforming Alternating Cur717,518.
rents.
Jonathan E. Woodbridge, Schenectady,
N. Y., assignor to the General Electric Company.
Schenectady, N. Y. Original appli-cation filed
July 28, 1900. Divided and this application filed
June 17, 1902.
In a system of phase transformation are combined a
winding, two other win f ings connected in delta relation to
an intermediate portion of the first, and a system of multiphase mains, two of which are connected to the terminals
of the fir=[-nientioncd winding and a third to the junction
of the other two windings.

*
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A

Electric Searchlight on the Fireboat
The use of electric searclilights as auxiliary apparatus for fighting fires has been demonstrated with
more or less success in this countrj' and in Europe,
and recently tests of such an appliance have been
made in Chicago. However, instead of using it in
connection with the wagons and engines of the fire
department, the experiments were made with the
city's

fireboat,

Illinois.

The lamp was mounted

in

of boat, as illustrated in Fig. I, and from
this position the beam of light could be turned in
any desired direction. So much construction work,
in the way of building new bridges, docks, warehouses, etc., on the Chicago River, is going on that
it has become almost an absolute necessity for the
Illinois to have some means of lighting up the chanthe

bow

when she is called out for a fire at night. Accordingly, the tests of the searchlight above referred
to were begun and they are being carried out under
nel

the supervision of Fire Marshal Musham and City
Electrician Edward B. Ellicott. The lamp throws a
beam of light, which, multiplied by the parabolic

No.

1903.

unique feature of the searchlight equipment

that the

Illinois.

17,

is

is supplied from a steam-turbine-driven
This turbo-generator unit is a small and

lamp

generator.

compact

and

set

located out of the

is

way

m

the

engine room of the boat, as seen in Fig. 2. The
turbine operates on 125 pounds steam pressure and
develops a speed of about 1,900 revolutions a minute
when the light is in operation. A governor secured
to the end of the turbine shaft controls the speed.
Direct-connected to the turbine is a direct-current
multipolar dynamo, the armature being chordalare differentially wound,
to provide automatic regulation, maintaining the amperage and voltage prac-

The

wound.

eores

field

which

the object of

is

Power Development

Electric

3.

in India.

A

hydro-electric power development possessing
some interesting features is located on the Cauvery
River, in the territory of Mysore, in India. The
Cauvery is one of the principal rivers of Southern
India, being fed by six large tributaries and draining a district computed at nearly 6,400 square miles
before it reaches the site of the power development.
The plant was built to supply power to the Kolar
gold fields, 92 miles distant. At the location chosen
for the operations the river enters a gorge and
divides.
Each branch of the river includes a falls
one in the west branch called Gangan Chucki, and
one in the east branch called Burr Chucki. The
west branch of the river was chosen as affording the

constant.
t i c a 1 1 y
This winding also
has the advantage

of

neutralizing

should

current

short-circuit

anywhere

a

occur
the

in

working

all

circuit,

thus preventing the

best possibilities for a

power de-

velopment and was surveyed with
view of securing what head

a

could be obtained. By building a
dam some distance (i^ miles)

above Gangan

Chucki Falls and

locating the power plant a distance (i-^ miles) below it, a total
head of somewhat over 400 feet
was realized. To insure the greatest possible water supply during
the dry season, a low masonry
dam was built farther up stream
at the divide, diverting the water
of the east branch of the river into
This dam, like
the west branch.
the power dam below it, is low, so
that in flood times the surplus
waters will flow over the dams

without doing any damage.
Immediately above the westbranch dam two power canals were

These two canals parallel
other for a distance of a
trifle over three miles, after which
they enter the forebay to the penstocks, located on the top of a
high bluff, at the foot of which
The power house is, of course,
lies the power house.
situated on the immediate bank of the river. These
two canals are provided with sluice gates at different points along their lengths to provide for a means
of handling overflows. Two were built in order to
insure a certainty of water supply and to' afford a
means of cleaning without shutting down the plant.
These canals are revetted throughout their length
with stone backed with six inches of gravel. The
depth of water is five feet; fall, one in 5,000; width of
bed, 18 feet side slopes, one in one. The calculated
discharge of each of these supply channels was 250
cubic feet per minute, but the tests made on them
showed that, under minimum conditions as regards
initial head, this was e.xceeded by 50 per cent.
As stated above, the tail ends of these channels
enter the aforementioned forebay, located on the
bluff something less than 400 feet above the power
house and 900 feet distant from it. All the watergoverning apparatus and also the electrical output
controlling mechanisms are located in a static-transformer house built at one side of the forebay. The
controlling apparatus was installed on the bluff in
order to give the operating engineers the benefit of
the purer air of the elevation, the locality not being
From the forebay
as healthy as could be desired.
the water is carried to the power house through
started.

each

Fig.

Turbo-generator for Searchlight and Lighting Unit in Engine

Room

of the Boat.

ELECTRIC SEARCHLIGHT ON THE FIREBOAT ILLINOIS.
reflector is estimated to have an intensity of 60,000
candlepower. The lens is 22 inches in diameter, and
has been especially constructed to throw a beam

which at

a distance of

400 feet will be 200 feet wide,

A

the average width of the river.
universal joint
is to be provided for the mounting of the lamp, so
that the light may be cast in any direction, and thus

enable the boat to pick out the banks and docks
of the river and also to assist the firemen in landing
and carrj'ing the lines of hose through dark places.
An opaque screen is to be provided, w-hich may be
placed over the lens or any portion of it, to shield
the light from approaching vessels, as it would
otherwise blind the crew.
The lamp used is of the Edwards railroad-headtj'pe, and is connected on a 30-volt current,
taking about 35 amperes. 'At this low voltage the
violet rays so noticeable in the common arc lamp are
practically eliminated, and a very clear white light
results.
The upper carbon is five-eighths inch in
diameter and is of soft, low-resistance carbon.
rolled-copper rod is provided for the negative. The
goggle glass is of hea\'y French plate, cut into strips
to provide for expansion, due to heat from the arc.

light

A

machine from burning out. Should a short-circuit
occur the machine will operate properly as soon as
it is removed.
The regular equipment of the fireboat Illinois includes a direct-connected generating set, which is

shown

at the left in Fig. 2.

five-kilowatt,

direct-current,

six-horsepjower

marine-type

This unit consists of a
iio-volt

dynamo and

engine.

About 50

a

16-

candlepower lamps are distributed throughout the
boat and are used w^henever the boat is actually in
service.
The wiring for these lamps, as well as for
the searchlight, is carried in iron-armored conduit.
The result of the experiments with this searchlight
equipment on the Illinois will probably determine the
question now being considered of providing a searchlight apparatus for use on the streets of the city.
Should such an equipment be secured, it would undoubtedly consist of a similar lamp operated by a
turbine-driven generator, and the turbine in turn
would be supplied by a small steam boiler, such as
An apparatus of this
is used in steam automobiles.
description could be made in compact form and
would be of considerable assistance in the workings
of the fire department.

;
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three steel penstocks 45 inches in diameter at the
top and 36 inches at the bottom. On entering the
power house, each penstock bifurcates, serving two
impulse turbines 60 inches in diameter of 1,250 horsepower each and each direct-connected to a revolving2,200-volt,
i,ooafield type, three-phase, 25-cycle,
horsepower generator. Thus it is seen there are six
IjOOO-horsepower units in the power house. The
waterwheel governors are guaranteed to regulate the
speed to within eight per cent, on a variation of load
of 50 per cent. The rated output of the generators
is 720 kilowatts each, making a total output of 4.320
The
kilowatts when all six machines are running.
present requirements leave one turbine and generator idle. The field excitation for these generators
is supplied by two 75-kilowatt machines, each directconnected to its own turbine of identical pattern, but
smaller size than the main turbines. The generator
speed is 300 revolutions per minute, and that of the
exciters 465.
The transformer station located on the top of the
bluff contains 12 400-kilowatt, air-blast static transformers, arranged in four rows of three each, one
row serving as a reserve. These transform the current from 2,200 volts, generator potential, to 30,000
Two transmission lines are
volts, line potential.
built from this transformer station to the Kolar gold
Each line is made up of
fields, 92 miles distant.
B. & S. gauge copper wires, strung to
three No.
form an equilateral triangle, 40 inches to a side. The
two transmission lines are parallel and 60 feet apart.
The average span from pole to pole is 130 feet, \vith
the longest span across a river, 525 feet. The miniheiglit of the lower wires above the ground is
20 feet. The poles are combined steel and timber,
the tops being timber 17 feet long and bottoms being
These poles are set into the
steel 13 feet long.

magnetic

one and the same transformer.
the immediate end gained, but
the additional advantage that the same transformer
can be used for simultaneously transforming the
superposed alternating current of different characin

flu-\es

Hereby not only

is

ter.

The principle of the invention consists, in brief,
in the simultaneous transformation and introduction or further transmission of alternating currents
of different numbers of period and phase over the
conductors of a motor circuit by means of the employment of transformers having two different kinds
of inductive primary windings, which in certain
circumstances can be reduced to one, and having
only one induced secondary winding, and in the
simultaneous transformation and withdrawal of the
currents of the transformers with a primary and
two secondary windings. Because the currents must
be of different frequency and because the drop of potential of any one of the superposed currents in the
Figl.

a

Fig.

rah."

The plant was constructed under the inspection of
experts appointed by the Mysore government, which
at the end of six years will have received the full
.amount of money outlayed by it in the building stage.
After this time the government will receive about
10 per cent, on the sum invested. The facts above
given were obtained from articles in the London
Engineer and Cassier's Magazine, the latter written
ly

Capt.

J.

H. Thomson.

Independent Polycyclic System of Distribution.
different applications of electric alternating currents, phases and periods of different numbers are most suitable in relation to the separate object.s.
As examples, for driving_ motors a multiphase current of low frequency is best. For arc-

For the

lamps and incandescent lighting a single-phase current of liigher frequency is most advantageous.
Frederick Bedell has already shown how these advantages are gained by means o_f superposing alterof different frequency, while currents of different character can be introduced and
at points of equal potential of a motorcircuit, his invention being protected by letters patent of the United States, Nos. 645.907 and 047.741.
These arrangements of Bedell, by which the direct
current or superposed alternating current is introduced at points of the winding of the generators,
motors, transformers, or choking-coils of the main
system have the disadvantage with alternating currents that the alternating current introduced into
the windings of transformers c)r choking-coils sustains a great drop of potential on account of the
self-induction of such current if the windings are
not arranged without self-induction.
The method hereinafter described, which is patented by Engelbert Arnold, Oie Sivert Bragstad and
Jens Lassen La Cour of Karlsrulie, Germany, will
serve, it is claimed, to obviate the above disadvantages without the employment of non-inductive
windings, because electric currents of different character are not introduced in one and the same wire
by means of conduction, but by means of induction.
This is effected by means of the superposition of

nating currents

withdrawn

side.

Old Miniature Electric Motor.

six feet.

A
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On

reaching the Kolar gold fields the lines enter a
second transformer station, in which the current is
transformed to 2,300 volts for distribution purposes.
All motors of 100 horsepower or over work on this
potential, while those below that work on current
reduced to 220 volts. The total horsepower delivered to the gold fields at present is 4,185 horsepower.
This power operates motors ranging in capacity from
The present contracts for
five to 400 horsepower.
power call for a constant delivery of 4,000 horsepower
for a period of 10 years. The rate per horsepower per
annum varies during the first five years from $90
to $145, the average being about $100. During the
second period of five years a uniform rate of $50
per horsepower per annum is to be paid. The total
outlay of money for the completed installation approximated $1,700,000; the time required to finish
the work was 22 months, and the greatest number
of workmen employed at any one time was 5,000.
unique feature of this power development is the
distribution of the contracts for the apparatus. The
General Electric Company of the United States secured the contract for the electrical equipment;Escher, Wyss & Co. of Zurich. Switzerland, the contract for the hydraulic plant, the penstocks comScotstown, Glasing from Mecham & Sons of
gow. The timber for the pole lines came from Ausre'dwood "jarAustralian
celebrated
tralia and is the

17,

ample, (x)
may be desired, while (x) separate
star-connected transformers are employed.
Instead of (x) separate transformers one (x)phase transformer which provides a magnetic return for the magnetic fluxes excited by the superposed alternating current may also be used. On
the iron core serving as return a primary, as well
as a secondary winding can be wound in which
flow only the superposed currents.
In another patent to the same three gentlemen is
described a system of electrical distribution for the
simultaneous transmission of alternating electrical
currents of different character, in which the simultaneous generation of a polyphase and a single-phase
current is in one and the same armature winding,
whereby the single-phase current is of a frequency,
which is a multiple of that of the polyphase current,
and which is used as the superposed current. The
method consists in the operation of two pole systems
on one armature. The first pole system possesses a
number of poles corresponding to the frequency of
the polyphase current, while the second possesses a
number of polec corresponding to the frequency of the
superposed current. 1 he pole systems are so arranged
relatively to each other, that in each phase of the
armature electromotive forces are induced, which
possess the same wave form, as if both pole systems

were arranged side by

mum

ground

January
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POLYCVCHC DISTRIBUTION SYSTEM.
conductors and transformers is independent of the
drop of potential of any other superposed current
such a description of system for conducting may be
entitled "An independent polycyclic system of distribution."
The simultaneous transformation, besides lessening the cost of plant, has this further
advantage, that however increased the total output
may be, the ma.ximum induction in the transformers
can, by means of a suitable choice of the superposed
currents, be reduced, and because of this the hysteresis loss is also reduced.
The transformers will
be correspondingly smaller.
In the accompanying drawings, Fig. I illustrates
the simultaneous transformation of a three-phase
current and of a superposed single-phase current
by a three-phase transformer with magnetic return.

In 1851, just eight years after the introduction of
telegraphy, Joel Ettinger, an original mechanical
genius, who lived in York, Pa., and devoted no small
share of his time to the study of electricity, constructed a miniature oscillating electric motor, which
was among the first produced by American inventors. The motor was very simple in its mechanism
and was capable of producing power sufflcient to
operate several small pieces of miniature machinery.
In the same year Ettinger exhibited the invention at
the annual exhibition of the York County Agricultural Society.
The sight of the then unique mechanical toy in operation caused the simple country
folk who visited the exhibition to marvel, and the
general impression among them was that it was a
work of magic. Some of them even went so far
as to attribute to its inventor Satanic power. At
the outbreak of the Civil War Ettinger went to Virginia, entered the Confederate army and was never
heard of thereafter, though his motor was his hobby,
and, prior to his departure, he had frequently expressed, his intention to improve it and exploit it

The original model was left
George W. Shock, a student
who was among the earliest Western

for practical purposes.
in

the possession of

of electricity,

and withdrawing
and simultaneous transformation of a superposed
alternating current by the transformers of the main
Fig. 3 illustrates the introduction

system.
In Fig. I, (a) represents the three main conductors, and (b) the neutral conductor, of a threephase system. Besides the three-phase current the
conductors (a) carry a superposed single-phase alternating current, the return-wire of which is formed
by (b). The four-core transformer (c), its iron
frame being shown in Fig. 2, serves for the simultaneous transformation of the three-phase current
and of the superposed single-phase alternating current.
As the alternating current flows similarly
through the three primary windings, and thus produces a magnetic force whicli flows similarly in the
three cores, a fourth core is necessary as a return
for the fluxes produced by the superposed current,
rhe three secondary conductors (e) serve simultaneously to carrj^ away the transformed three-phase
current and for leading out the transformed alternating current which flows back through the neutral
conductor (d). If the ratio of transformation of
the three-phase current be determined beforehand,
then if is made possible to make the ratio for the
single-phase alternating current as large as may be
desired by the insertion of windings in the neutral
conductor. These windings are wound on the fourth
core of the transformer.
Fig. 3 illustrates the employment of the three onephase transformers of a three-phase system serving
as main system for simultaneous transformation and
introduction of a superposed single-phase alternating
current; (f) denotes the three-phase generator for
the generation of the three-phase current; (gg'g')
are the three single-phase transformers, each of
which possesses two primary and one secondary
winding. Three of these primary windings, each of
which belongs to a transformer, are star-connected
and serve to receive the three-phase current, while
the three remaining primary windings are seriesconnected and serve to receive a single-phase alternating current generated in the generator (h).
In the star-connected secondary windings of the
transformers a three-phase and a single-phase current
Contrariwise the two
are simultaneously induced.
primary w-indings have no inductive action on each
other. In (i) is represented the three main conductors
of the three-phase motor circuit, while (k) denotes
the neutral conductor of same, which serves as returnwire for the superposed one-phase alternating current.
This arrangement can be applied to a main
system with whatever number of phases for ex-

—

OLD .MINIATURE ELECTRIC MOTOR.

Union Telegraph Company's operators in York. Mr.
Shock retained possession of the machine until recently, wdien he presented it to the York County
Historical

Society.

It

is

now

in

the society's col-

and is to-day in perfect order. A galvanic
battery was used to supply the motor with power.
lection,

American

Institute of Electrical Engi-

neers.
The next

regular meeting of the American Institute of Electrical Engineers will be held in New
York city on the evening of January 23d. where the
general subject of "Telephone Exchanges" will be
discussed.
Thomas D. Lockwood, electrical engineer and advisory electrician of the American Telephone and Telegraph Company, will read a paper
on "The Evolution of the Telephone Switchboard."
Tile discussion will be opened by J. J. Carty, chief
engineer of the New York Telephone Company,
and will be continued by F. A. Pickernell, engineer
of the American Telephone and Telegraph Company
E. Gherardi, Jr., chief engineer of the New York
and New Jersey Telephone Company Kempster B.
Miller, engineer of the Kellogg Switchboard Supply Company
E. F. Sherwood, superintendent of
construction of the New York Telephone Company
William J. Hammer and L. W. Stanton, consulting
engineer of the
electrical engineers
J. F. Crook,
Strowger automatic-telephone system, and others.
;

:

;
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Arnold's Report on the Transportation
Problem In Chicago.
Part

An

II.

to produce the system
of subways outlined, Icnown as Subway Plan No. i,
including the cost of the rearrangement of all underground utilities and the reconstruction of all
sidewalks disturbed and the relaying with asphalt
of all street pavements on streets where the opencut method of construction is resorted to, is given
at $16,000,000.
In this estimate is embodied the
cost of lowering and reconstructing the three existing tunnels and the construction of two new tunnels leading to the Nortlr Division.
The subw^ay system above described has been carefully designed, and it is believed that it will best

estimate

of

tlie

cost

the river at as high a level as practicable to keep
underneath the north and south subways, and where
they intersected the streets occupied by north and
south subways, double-decked stations could be provided, as shown in Fig. 5. In this station, as designed, all of the business would be done on the
first floor below the street surface, and the lower
section of the station would consist only of platforms from which passengers would board the
trains.
From the lower-level platform to the platform of the upper subway would be provided stairs
at one end, and, if found advisable, elevators or
escalators at the other end, thus making the ascent
easy for those who desired to use them.
By the construction of the three or more north
and south subways and the three or more low-level
east and west loops, the entire street-car traffic of the

51
In whatever subway system Is adopted, due consideration should be given to making the electrical
operation of cars through it as safe as possible,
which has been partially taken care of by a previous

recommendation to the

effect

that

the

cars which

pass through the subways should be built of noncombustible material. There is one other source
of danger in the use of electrically operated cars in
tunnels, viz., the liability of injury to passengers
from the electric current in case of accident, which
would precipitate passengers upon the working conductor, or short-circuit the working conductors by
means of the metallic or other parts of the wreckage.
To provide for this, so far as practicable, the
working conductor, either overhead or underneath,
should be divided into sections, each section provided with suitable circuit-breakers, which will au-

^-5^CA^-,V-r^*:tr.*:g*^s
the conditions necessary for the successful
operation of a combined surface and subway-railway
system which is practicable without interfering with
existing low-level improvements.
Its chief advantage, from an operating standpoint,
is that it keeps all through traffic, both north and
south, and west to south, and west to north, off
the surface of the streets, and will permit rapid
running time for such traffic to be made through
the business district of the city.
Plan No. T, as outlined, does not meet all the
conditions for a complete and satisfactory solution
of the transportation problem, even if used in connection with any system of surface terminals that
can be devised.
In order to overcome the objections, Mr. Arnold
submits a complete and ideal solution of the transportation problem, known as Subway Plan No. 2.
AH of the advantages of through routes, in all directions, of Plan No. i are retained, its objections
are fully overcome, and its use makes it possible
for the city to demand from the railway companies
a universal-transfer sj^stem, without
injustice to
them. It, however, is submitted as an ideal solution of the situation, with the full understanding of
fulfill

Section

FIG. 6.

Between

—

business center of Chicago could be kept below the
surface for some years to come, except the traffic
which would be handled by the surface distributing
loop extending between the depots, thus eliminating
the necessity of constructing a large part of the
underground-conduit electric construction at the
present time, and if some independent-unit system
of operation should be adopted for this surfacedistributing system, the necessity of undergroundconduit construction in Chicago would be entirely
eliminated until such time as it became necessary
to put additional surface tracks on the streets.
It will thus be seen that the business center of

:

tions,

conthat

plan
that
diffi-

found than would be encountered in
the adoption of Plan No. i.
This plan retains the same north and south trunkline system of tunnels as shown in Plan No. i, except that the line on Wabash Avenue is moved
over to Michigan Avenue, and run underneath the
edge of Lake Front Park, In order to get the West
Side lines through to Michigan Avenue and ultimately farther east under the Lake Front Park,
should future extension of the park make this desirable, or if it should be thought best to connect
the various passenger and freight depots of the
steam railroads, a series of low-level loops are
provided. These loops would extend eastward from

the installation of underground-conduit elec-

IMfj.2£.Ql.

Yokes

ARNOLD'S REPORT ON THE TRANSPORTATION PROBLEM IN CHICAGO.

the difficulties which will be encountered in its
struction, and in full recognition of the fact
the cost of a subway system built under this
($20.coo.oco) will be somewhat in excess of
required by the previous plan, and that more
culties will be

ARNOLD S REPORT ON THE TRANSPORTATION
5.
PROBLEM IN CHICAGO. TYPICAL STATION AT INTERSECTION OF HIGH AND LOW LEVEL SUBWAYS

FIG.

tomatically open in case of a short-circuit on any
particular section, and which can be manually controlled by tower men, located at suitable points, or
by the station employes. This method involves no
radical improvement in existing electrical apparatus,
for the parts necessary are standardized to-day, but
attention should be given to this subject at the time
of the construction of the subway.
By providing the subway with both overhead and
surface-contact construction, all cars of the operating company could be made completely interchangeable, so far as operating through the subway is
concerned, and operated through the subway or over
the surface of the streets, or in the outlying districts, at the will of the management.
In discussing the electrical-conduit system for
Chicago Mr. Arnold says
"It is entirely practicable to build underground conduits for railwa}'
purposes in the streets of Chicago, especially within
the business district, and provide a drainage system
connecting with the city sewers, which will keep the
electrical conduits sufficiently free of water at all
times to prevent any serious interference with the
operation of the railway. Under Chicago condi-

— TYPICAL

UNDERGROUND CONDUIT RAILWAY CONSTRUCTION.

the city would, if this plan were adopted, be underlaid with a series of subway tracks intersecting
each other at right angles, and at a sufficient number of points to enable passengers to travel from
almost any point in the business district to almost
any other point with the least inconvenience, and
at the same time make it impossible for passengers
to use transfers improperly.
The chief objections that can be made to Plan No.
2 are
First, its relative cost as compared with
Plan No. I second, the passengers in the low-level
subways would be about 40 feet below the surface
of the street, thus necessitating the use of elevators
between low-level and high-level subways at station
points, a distance of about 20 feet; third, the engineering difficulties and risks that would be encountered in its construction; fourth, the fact that
it
would interfere, and, to a large extent, destroy,
existing and contemplated low-level improvements.
:

;

railway would naturally be confined to limited
and to avoid the necessity of having two
distinct sets of rolling stock, it would be necessary
to devise a mechanism on the cars, and within the
track conduit which would permit any car to operate on either underground-conduit or overheadtrolley lines.
Such a system of operation is entirely practicable.
Mechanism can be applied which
will permit of the change being made, at designated
points, from underground-conduit to overhead-trolley contact, and vice versa, with practically no delay
The drawing in Fig. 6 is a typical
to the car.
trical

districts,

illustration of a

system of underground-conduit

elec-

railway which will be applicable to Chicago
An estimate of the cost to produce
conditions.
one mile of single-track electrical-conduit railway,
if built substantially in accordance with the typical
designs submitted, is $81,300 (exclusive of paving).
This estimate is made to cover the construction of
trical

;
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an underground-conduit line in streets not previously occupied by railway tracks. If this type
of construction were placed in streets which are now
occupied bv cable railways, the cost per mile of
track would be reduced by the amount of salvage
which could be derived from the sale of old cable
This sum would
nialerial taken out of the street.
be variable, and would probably, under favorable
mile of smgle
per
exceed
$3,000
conditions, not
track."

Summarized, Mr. .Arnold s conclusions as to the
design of track rails which will be practicable for
and
the operation of cars under Chicago conditions
which will best protect the pavements, are as follows: First, for the use on streets that are paved
with asphalt, brick or dressed granite, and where
such pavcmenls are kept clean, he recommends a
1-ig. 7,
rail laid on concrete beam, as shown ni
believing that the use of such a rail, under such
street-railway
conditions, is practicable from the
operating point of view, and believing that such a
tend to cause vehicle traffic to distribute
over the whole street surface (thus preventing
abnormal wear in one spot), extending, as it does,
tracks.
the least invitation to vehicles to follow the
will

rail

itself

FI<i.

7.

—

ARNOLD'S REPORT. STANDARD TRACK
CONSTRUCTION RECOMMENDED.

Second, on unpaved and on poorly maintained paved
cleaned,
streets and on streets that are indifferently
to
the present girder tram section should be retained,
are
be replaced only as it wears out or as streets
improved with asphalt, brick or dressed-granite
paving.
unit
In the remainder of the report are given
miles of
price estimates of C0:t to produce single
estimates
cable, trolley and conduit track, valuation
of
of ihe existing lines and itemized cost estimates
recomsystems
the subway and surface-traction
mended. In the appendices are given the present and
recommended rouiing of cars, schedule of transfer

points and tables showing present and recommended
The maps accompanying the -report arc
trackage.
maps of the whole city or the business portion, and
No. i, Present Tracks
are entitled as follows:
DownBusiness District; No. 2, Rearrangement of

m

town Surface Terminal Loop Tracks (independent
No. 3, Rearrangement of Downtown Surloops
of tracks)
face Terminal Loop Tracks (joint use
No 4, Present Routing of Cars on All Streets; No.
Subway,
Low-level
Subw^ay Routes of High and
^
Plan No. 2; No. C\ Location of Present Cars at
rime of Maximum Operation; No. 7, Population,
Distribution and Density of the City of Chicago;
No 8, Recommended Routing of Cars Under New
ime
and Ideal Svstem No. 9, Location of Cars at
Routing;
of Maximuni Operation on Recommended
No 10, Suggested Surface Terminals to Be ConsidNo.
ered in Connection with Subway Plan No. i
Subway Routes of High-level Subway, I'lan
II,
No I No. 12. Subway Map and Profiles of HighNo. 13, Suggested Plan
level Subway, Plan No. i
No. I for Rearrangement of Union Loop; No. 14,
of Union
Rearrangement
Suggested Plan No. 2 for
:

)

;

1

;

;

;

;

Loop.

[The end.]

Electric

Power Production

in California.

In the development of electric light and nower California has always occui>ied a leading positiiui, and
one of the first attempts to light a large city by elecin San
tricity, on a comprehensive plan, was made
That is only about 25 years ago, and
Francisco.

every city, town and hamlet in California is
provided with a system of public electric lights. Ihe
rapid descent of the drainage from the elevated watersheds constituting the eastern backbone of the state
was early recognized as an available source for the
cheap production of electric energy. The la'-gest
the
electric power-producing plants in operation in

now

were started primarily to relieve the wants
of miners, when the lack of fuel to produce steam
Now, says the San Francisco
confrortted them.
Chronicle, the big plants which started to serve the
mines are lighting cities and towns scattered over
i^reat areas, and, besides giving power to an endless
luimber of manufactories, are driving street cars
142 miles from the source of electric generation. The
Bay Counties plants, which are generating about 30.000 horsepower, are serving a territory of over 14.OCO
square miles, while the Standard Electric, with a
generating plant of 13,333 horsepower, is serving
state

almost an equal area.
It is impossible to reach a definite conclusion as
to the total amount of electric power produced by
water and fuel processes in the state, but the following summarj- will give a fair estimate ot the
Bay
power produced by some of the leading plants
Power Company, 30,000 horsepower
Counties
San Joaquin, 2,500;
Standard Electric, 13.333:
Truckcc River, 2,800: Power Development (Bakersfield), 2,500: Mount Whitney, 1,500; Butte County
:

Electric,

1,500.

chief use now made of electric power in California is for the operation of urban and suburban
railways
and the lighting of towns and cities.
street

The

January

Electric power has also entered the domain of irrigation, as a small pumping plant reachable by a
small wire may be erected anywhere on the banks
of the streams and operated by a current to lift the
water high enough for service on the land.
Manufacturers of electric power are now looking
to the waterpower of the state as the chief source
of production. An expert electrician who has carefully investigated the watershed of the Sierra cslimates that there is, on the western slope alone, at
least 1,000,000 horsepower available within reach of
San Francisco. This estimate is based on a transmission distance of only 200 miles.
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touching

the

breaker.

Mounted on each circuit-breaker is a small doubledouble-throw knife switch, which is used with
the indicating and tripping circuits, and is operated
by the motion of the levers of the circuit-breaker.
The controlling and indicating devices consist of a
controlling switch,
an electromechanical, tell-tale
indicator and a lamp. These' are suitably mounted
at the operating platform.
polyphase, overload
relay, connected to series transformers in the main
circuits,
is
provided for automatic opening. The
controlling switch, which is of the drum type, has
three positions, namely, "closed," "off" and "open."
It will remain of itself in the "off" or the "open"
pole,

A

Circuit-

breaker for High-tension Circuits.
The

rapid increase during recent years in the size
central stations and the currents and voltages
handled therein has necessitated a great development in the methods and anoaratus for controlling
and switching electric currents. While a few years
ago most alternating-current switchboards w'ere
equipped with hand-operated knife switches, it is
now found advisable and often necessary to use
some means of auxiliary control. This permits the
actual current-switching devices to be located with
regard to the general design of the station and a
satisfactory layout of circuits and apparatus: at the
same time it centralizes the control within a small
space where the ooerator may have under his hand,
so to speak, the whole station, and before his eye, an
indication of the condition of every circuit.
One of the most remarkable pieces of apparatus
of

which has contributed to make this great development possible is the high-tension, power-operated,
oil-break circuit-breaker. While the carbon-shunt,
open-air type of breaker, in which the arc is ruptured in the open air, has given excellent service
in
most classes of work, there are many places
where, on account of space or other limitations, its
use would not be feasible. It is to meet the need
of a compact, safe and reliable device for rupturing
circuitthat
the
oil-break
high-tension circuits
breaker has been developed. The accompanying illustration shows a three-pole, double-break, automatic oil circuit-breaker, operated by electromagnets.
The circuit breaker is erected in a masonry
structure, with each pole and oil tank in a separate,
There are two stationary
fireproof compartment.
contacts to the pole, one connected to the incoming
lead, and the other to the outgoing lead of the same
phase, each contact being mounted in a large porceillustration,
one of the
lain
insulator.
In
the
porcelain insulators is visible in the right-hand compartment.
The insulators are fastened to a cast-iron frame
which also supports the enclosing oil tank. The
frame itself is supported from the soapstone slab
at the top of the masonry walls by strain insulators.
I'he movable contact for each pole consists of a
U-shaped piece of copper fastened to the end of a
stout wooden rod.
In the closed position of the
switch one of these U-shaped pieces electrically
connects the two stationary contacts of each pole.
The wooden rods are fastened at their upper ends to
a common cross-bar, which extends over the three
masonry compartments, and is supported by a system of levers giving a straight-line up-and-down
motion. The cross-bar is raised by the enclosing
magnets, assisted at the beginning of the motion by
The springs and the
a pair of balancing springs.
case containing the magnet are shown at the upper
toggle
in
the
illustration.
right-hand corner
joint, shown at the left in the illustration, automatically locks this system of levers when the circuitbreaker is in the closed position.
The toggle joint is released by a blow from the
tripping magnet, wdierenpon the cross-bar, under
the inlluence of gravity, and a powerful spring
The break
quickly drops, opening the contacts.
takes place first at the main contacts, and then
afterward at a removable plug attached to the stationary contact which enters a hole on the movable
contact.
The plug thus receives all the effects of
any arcing that there may be, and, since it is removable, is easily replaced. The current for the
closing and tripping magnets is derived from the
exciters, storage battery, or other source of lowIf necessary, the cirvoltage, direct-current supply.
cuit-breaker can easily be operated by hand without
disturbing the mechanism in any way. The oil
tanks, one of which is to be seen in the middle
compartment, are constructed of heavy sheet metal
and the interior is lined with insulating cement,
which is molded to fit closely about the terminals
and moving contact piece, leaving just room enough
By this
for the free movement of the parts in oil.
means the amount of oil is reduced to a minimum.
When the circuit-breaker is open, the wooden rod
interposes an effective barrier between the two terSuitable levers are provided
minals of each pole.
for handling the tanks, which may be lowered away
from the contacts and removed without disturbing
The entire circuitthe rest of the circuit-breaker.
breaker may be set in place and all narts adjusted
before the oil tanks are placed in position. When
necessary, the tanks may be filled without removing

A

them from their position. The oil level is easily
seen by means of a small sight gaui'e. The tanks
are insulated from the circuit, and, all the livemetal parts being immersed in oil, there is no pos-

ELECTRICALLY OPERATED OIL CIRCUIT BREAKER.

•

positions only. In other words if it is thrown to
the "open" position, it will remain in that position
when the hand is removed, but if it is thrown to the
"closed" position, it will turn of itself to the "off"
position, as soon as the handle is free.
In the "off"
position it connects the control circuit, so that if
the oil circuit-breaker opens through the action of
any of the automatic devices, the lamp will be
lighted on the operating stand to attract the operator's attention.
If the oil circuit-breaker is opened
by the operator throwing the controlling switch to
the "open" position, the lamp does not light.
The mechanism of the electromechanical tell-tale
indicator eonsists of an electromagnet, which attracts a pivoted armature through an angle of about
90 degrees. Attached to the armature is a disk
with a pointer, which indicates to the eye the "open"
or "closed" position of the oil circuit-breaker.
In the accompanying illustration the closing magThis
net is partly hidden by the overload relay.
operates on the principle of the single-phase induction motor. Each of the sectors swings between
the poles of an alternating-current electromagnet.
Part of each pole is surrounded by a short-circuited
strip of copper, wdiich acts to retard the magnetic
This tends
flux, and thus produce a shifting field.
to move the counterweighted sectors which carry a
contact closing the tripping circuit of the circuitbreaker. The two sectors are connected in parallel
and either alone will trip the breaker. The currents
for their magnets are derived from the phases of
the main circuit by series transformers.
The apparatus described above, known as the
type-C circuit-breaker, is manufactured by the Westinghouse Electric and Manufacturing Company.
The illustration shows a left-hand compartment
closed by an iron door, the oil tank suspended in
the middle compartment, and the right-hand compartment without the oil tank. The overload relay
is just above the second brick pier from the right,
and the tripping device just above the third pier.

City Electrician for

Kansas

City.

The

City Council of Kansas City. Mo., has passed
an ordinance creating the office of city electrician.
The salary of the office is to be $1,800 a year, and
the revenue to meet the expense of the department
is to be derived from the taxation of poles and wires,
The chief puras provided by a special ordinance.
pose of the ordinance is to exercise a supervision of
electrical construction, so as to safeguard life and
property.
In case of fire, the electrician is authorized to cut off and disconnect any wires.

The employes of the Milwaukee Electric Railway
and Lighting Company have been given an advance
of one cent an hour in wages, the third voluntary
increase in the last two years.

;
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The Pennsylvania New York Terminal.
Definite plans for the construction of a terminal
of the Pennsylvania Railroad Company in New York
city have now been made, and as the necessary municipal authority has been obtained, the work of carrying to completion this mammoth enterprise will be
pushed with great vigor. As has already been announced in these columns a double tunnel will exlend from the New Jersey shore to the New York
terminal structure which will be located on the site
bounded by Thirty-first and Thirty-third Streets and
Seventh and Ninth Avenues. Four tunnels will connect this terminal with tlie Long Island terminal at
Long Island City, where the railway terminal faciliCertain portions of the
ties proper will be located.
Long Island railroad will be changed from steam
Two electric power houses, agto electric traction.
gregating upwards of ico,coo horsepower, will operate the trains, one being located on Long Island
and the other in New Jersey.
The Pennsylvania management has divided the
work into four branches the tunnels, the architecture, the mechanical and electrical engineering and
the bringing of the railroad into and through the
tunnels and appointed as a commission of engineers
men who were eminently fitted to supervise these
The commission consists of Col.
different branches.
Charles W. Raymond, LInited States Army, ens:ineer
New York harbor, chairman Charles M. Jacobs,
Alfred
C. E., chief engineer North River section
Noble. C. E., chief engineer East River section
William H, Brown, chief engineer Pennsylvania
railroad, in charge of tracks and terminal yards
Gustav Lindenthal. C. E., bridge commissioner of
New York city; George Gibbs, M. E., first vicepresident of Westinghouse, Church, Kerr & Co., in
charge of mechanical engineering, electric locomo-

—

—

;

;

and

tives

The
Kim.
Kerr

traction.

architectural work has been delegated to McMead & White, and Westinghouse, Church,

&

Co. have been appointed the mechanical and
and constructors of the extensive
and varied work which follows through many departments of the undertaking. Following upon this
appointment the architects made Westinghouse,
Church, Kerr & Co. their engineers for this work.
These three organizations, the commission, architects and engineers, w'ill work in conjunction with
the chief engineer and management of the road.
Westinghouse, Church, Kerr & Co. have also been
appointed in a similar capacity by the Long Island
electrical engineers

railroad.

The commission has been at work since early last
spring, while the architects and the engineers have
had a large corps of men actively engaged since
about June last. There has, therefore, been much
more preliminary w^ork carried on prior to the
passage of the franchise than has been popularly
The engineers have already substantially
supposed.
completed the plans for the Lone Island power
house, so that work can be begun immediately upon
the same
this has become necessary in order to
provide electric power for the Atlantic Avenue division of the Long Island railroad, which will be
completed for operation in advance of the tunnel
construction. This powder house, together with the
one in New' Jersey, \\\\\ jointly serve the entire traction system, and each will have provisions for reYork
laying the other and for serving the
terminal singly and jointly.
York will contain
The terminal structures in
much of interest to engineers, through the mechanical
;

New

New

equipment witli which it will be supplied, comprising heating, ventilation, lighting, passenger, freight and baggage elevator service, telegraph, telephone and pneumatic-tube service, refrigeration, hot water, cooled water for drinking
supply, fire protection and many other features.
Almost as a part of, yet quite distinct from the
buildings, will be the terminal proper, of which a
general idea may be gained by the fact that the
area of some i,8co by 500 feet between Ninth and
Seventh Avenues w^ill needs be excavated to a depth
of some 40 or 50 feet, and on foundations therein will

and

electrical

corresponds to a train shed in other terminals, with its multiplicity of terminal tracks, crossovers, platforms, waiting rooms, ticket ofhces, and
other paraphernalia of a great railwav station, together with the intricate switch and signal systems
by which the train movements are regulated and
the whole purpose for which a terminal is built is
controlled.
rise w-hat

Drainage-canal Power Transmitted to
Chicago.
-

The first power generated by the Chicago Drainage Canal waterpower at Joliet, 111., to be transmitted to Chicago, is now being used to operate the
Bridgeport pumping plant that for years has been
driven by steam.
This plant consists of seven rotary pumps connected to a line shaft and used to
elevate water a distance of six feet from the Stockyard's slip of the Chicago River to the IllinoisMichigan ship canal. At each end of the shaft is
belted a 300-horsepower, 2,300-volt, three-phase induction motor, and the arrangement is such that
each motor drives three pumps regularly, the center
pump being capable of connection by couplings to
Power is received over a 30-miIe, 31,either motor.
coo-volt transmission line from the Joliet plant of

53

White House Electrical

Economy Light and Power Company, the line
following the canal.
The step-down transformers

the

of three 250-kilowatt transformers, deltaconnected, and at Joliet are located three 500-kilowatt transformers, Y-comiected, with the neutral
consist

grounded.

Pipe and Wiring Tunnel at Detroit Car

Works.

which is the tunnel for carrying the piping and wiring between the power house and shop, and which
is strikingly illustrated in the accompanying picture.
The power house is a brick building and is distinct
from the main-shop building. Its equipment includes four 300-horsepower
Babcock & Wilcox watertube boilers, fitted with
mechanical

and three

rehabilitation of the

Plant.

White House

in

Wash-

ington included the installation of a complete new
electric plant, and the lighting of the building will
be a notable feature of future receptions. There
is in all, in the building, about i6S,ooo feet, or 31
miles of electric wire, all of which is enclosed in
iron conduits, each system of wiring being entirely

There is an electric-lighting equipment
which supplies current to 3,000 incandescent lights
throughout the building, and also a distinct power
system which supplies current to ventilating motors,
automatic electric pumps and electric elevators. In
addition, there is a complete electric-bell system,
while an outfit of telephones, both private and pubdistinct.

The electric-lighting and power equipment of the
new and extensive works of the American Car and
Foundry Company at Detroit, Mich., is characterized
by many interesting details of construction, one of

Roney

The

completes the

lic,

The automatic

installation.

electric

elevators

are

interesting

stokers,

Westinghouse

vertical compound engines
direct-connected to 250-kilo-

watt, multipolar,
rent generators.

direct-cur-

The general system of
distribution
in
use is the
220-volt,
two-wire system
for both lighting and power.
All feeders are of triplebraided, weatherproof copper cable, supported upon
pin-bracket insulators, excepting through the tunnel,
w here special supporting
brackets of simple and inexpensive design are used.
These brackets are well
shown in the illustration.
This tunnel is constructed of
brick and cement, and exlends the entire width of the
shop.
It has straight sides

and arched roof, sufficient
headroom being provided
for workmen standing in an
erect position. Through the
tunnel are carried all the
electric conductors, as well
as the hydraulic, pneuinatic
and heating pipes, which are
supported on suitable iron
racks by means of flexible

suspensions.

The

feeders supcar and press
shop rise from the tunnel
at three points, located at
the intersections of the tunnel with the two walls and
the line of center columns
of the building. Along each
wall and the line of columns
run two independent feedfor power and light.
ers,
From these feeders taps extend to the desired location,
loricated conduit and rubelectric

plying

the

ber-covered wire being used
whenever the leads extend
under the concrete floor.
The distributing hydraulic
pressure main passes from
the power house througli
the tunnel to the car and
press

shop,

where

several

branch mains are connected,
these distributing the hydraulic power to all parts
The pressure
of the shop.
consists of double

main

extra-heavy wrought-i r o n
pipe throughout, with the exception

PIPE

AND WIRING TUNNEL

some

of the
smaller sizes, which are extra" heavy only. All joints
of pipes of sizes 2V2 inches and larger are of special
form, designed to secure the utmost security against
In order to economize water the pressure
failure.
main is paralleled at every point by a return main.
by which, after use in the tools, the water is returned
The return main
to the pumps, to be again utilized.
is standard pipe throughout, of sizes to allow easy
flow and prevent gorging, and discharges into a
large, steel supply tank in the power house.
The hot-water-pipe mains of the heating system
pass through the tunnel and connect the central
heater wdth the radiator stacks at one end of the
car shop and with the direct-heating coils suspended
The buildings and power
in the template shop.
equipment for the power plant were designed and
Westinghouse, Church,
the machinery installed
-of

by

Kerr

&

.\T

of

C.VR

WORKS.

ingenious

passenger presses a button corresponding
to which he desires to go, then the
door closes, and he is carried to his destination.
In the pantry there is a large electrical plate-warming apparat-us which has a capacity of, in a few
minutes, heating 3,000 plates.
The contract for the installation of the system
was let to Harry Alexander of New York, who
sent to superintend the work Charles M. Maxwell,
an expert electrician. Work on the installation was
begun in July, and is just being completed.
car,

to

the

the

floor

Street-railway Master Mechanics'

Co.

Meeting Postponed.
The meeting

Fish and Power Company, organized for the manufacture of ice and electhe
Lyle (Texas) Ice
purchased
tric power, has

The Sarasota (Texas)

DETROIT

mechanism. By pressing a
button the elevator comes to the passenger's floor
and the door opens. After having stepped inside the
examples

Ice,

and Trading Company's plant, and will remove to
Sarasota, adding a lO-ton plant. W. C. Hayman is
president; E. F. Wilson, secretary, and J. L. Wilhem, treasurer.

for the organization of master meof street-railway companies, which was to
have been held at Cleveland, Ohio, on January 12th.
has been postponed, it appears. The correspondent
of the Western Electrician in that citj" could learn
nothing of such a meeting having been held. Inquiry among street-railway men in Chicago also
revealed a lack of knowledge on the subject.

chanics

—
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Cold weather did not congeal the enthusiasm of
men at the convention of the Northwestern
Cedarmen's Association in Minneapolis on Monday.
There was a fair attendance of men interested in
this important industry, and subjects of importance
to pole consumers as well as pole producers were
discussed.
Mr. Worcester, the retiring president,
conducted the deliberations of the organization with
dignity and ability, and was succeeded in office by
Mr. Downing of Minneapolis, the former vice-president. A -full report of the meeting of the association
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moving

contacts.

purpose the

especially well suited

on account

rings

slip

or other

impossible for the motor to

It is

flash, and it may be e'asily started from a
switchboard at any distance from the motor or, if
the starting switch is near at hand, the switch may
be submerged in some non-inflammable oil, thus
rendering the equipment absolutely safe in the pres-

spark or

explosive

of

,ence

or

combustible

gunpowder,
high

some extent

Next week will witness the annual meeting of the
Northwestern Electrical Association in Milwaukee.
This is the home association of the electrical men
of the Northwest, and it is deserving of hearty support.
Secretary T. R. Mercein has prepared an attractive programme, as will be seen by the brief
preliminary article presented on another page. The
convention will be held in Milwaukee, as in former
years, and as that hospitable city is easy of access
from all points in the territory covered by the asthere should be a large attendance.

in the

53

participate

in

the

deliberations
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the

association.
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so will make it a point to attend this convention and

trust that every
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explo-

manufactur-

Editorial..

Steam Turbine

The

materials.

companies
manufacturing
ordinary
smokeless powder, dynamite or other
sives are recognizing this fact, and the
ers of induction motors are profiting to
by this comparatively new demand.
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of the absence of commutator,

sociation,
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Street-railway Master Mechanics' Meeting Postponed

fire

induction motor

portion than at any previous time.

one-third

—a
The

of

larger profigures

of

Bureau of Statistics of the Treasury Department
for 10 months of the year 1902 show that manufactures formed during that period 32.61 per cent, of
the

the total exports of the country, while the highest
fiscal year was that of
which the exports of manufactures formed
Five great staples form
31.65 per cent, of the total.
the bulk of the exportations of manufactures from
the United States to Europe copper, mineral oil,
iron and steel manufactures (in which electrical machinery is included), leather and agricultural imple-

percentage in any preceding
in

1900,

—

ments.

The annual

exportation of copper,

mineral

and iron and steel manufactures each exceeds
Thus, while agricultural products still
$40,000,000.
form the great bulk of our exports, the place of the
United States as a seller of manufactured goods in
the markets of the world seems to be well assured.
oil
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DATES AHEAD.
Northwestern Electrical Association. Pfister House, Milwaukee, Wis.. Jaiuary 2t. 22 and 23 1903.
Kansas Independent Telephone Association, Hotel Throop,
Marion, Kan.. January 2Sth and 29th.
Independent Telephone Association of Wisconsin, Hotel
P&ster, Milwaukee, Wis., February nth and 12th.

Experience still remains the best teacher, although some of our public-ownership friends seem
ready to dispute the Doint, and so, when Mr. Francis
E. Drake, an American who has had a particularly
valuable experience in France .and Germany with
buyers and sellers of machinery, electrical and otheradvocates a reasonably rapid adoption of the
metric system in the United States, his opinion is
wise,

entitled to great weight.

In a recent article in the

Mr. Drake mentions the criticism to which American manufacturers were subjected at Paris in 1900 on account of their failure
.American Machinist

to put metric equivalents in their tables of measures.

He

suggests that possibly Americans are a
in regard to foreign trade.

supercilious

little

too

"Instead

purchaser to accept the standard_
for us," he adds, "it would appear
far more commercial and businesslike for us to
meet him halfway and furnish him with what he
wants." This is true, of course, and we believe
that -American manufacturers are coming more and
more to recognize the advantage of patterns and

of

forcing

which

is

the

easiest

position

is

one

of hearty friendliness to the metric system, although

we do not

believe that

it

wise to attempt to hasten

is

adoption by drastic statutory enactments. It will
need a long educational process before Americans
its

think in centimeters, kilograms and

before that time

all

liters.
But long
American manufacturers who

hope for export trade will fluently explain the dimensions and weights of their products in metric
measurements.

The

shortage

the

in

coal

renewed

cause, has directed

full

Our own

standards in metric units.

1 903

17,

whatever

supply,

its

attention, in this coun-

an increasing use of the power of waterfalls,
transmitted to points of consumption.
Engineers are more familiar than others with the
economic limitations of electric power transmission,
but in every case, hitherto, they have compared the
cost of the horsepower-hour at the point of utilization with the cost of steam power produced from
coal at varying prices.
But what if coal were practically unobtainable or if the supply were exhausted?
Then, indeed, the importance of the widely scattered "white coal" to translate a striking French
expression would be enormously enhanced. Fortunately, Nature has endowed this country with almost incalculable resources of falling water as well
as great beds of coal, so that we may face the future
with equanimity, once the present abnormal conditions are adjusted.
But it is evident that the available waterpowers are to be regarded as holding tentative possibilities far oeyond immediate industrial
try, to

electrically

—

—

necessities.

Who

knows but

we have

instance,

that

Alaska,

in

for

wealth in the

greater potential

mighty rivers and melting snows than in all the
fisheries, fur-bearing animals and mines
put toIt may be, as
Professor Mason of the
Smithsonian Institution says, that "some day in the

gether?

make

not distant future the rivers will

we

tricitj'

and they

all

the elec-

harness the streams,

shall

will heat every house, run every wheel,

light every

and

lamp."

Remarking
for

We

require.

that there

interurban

plenty of territory

still

is

electric-railway

extension,

a corre-

spondent sends us some interesting observations on
the financing of these properties.

"It is admitted,"

he says, "that propositions will be somewhat harder
to finance than they have been, but this will only
result in the companies being placed upon a better

and more solid basis through the larger issues of
stock and bonds to those directly interested and the
smaller bond issues to outsiders.
This is as it
should be.
One or two new syndicates have been
formed lately in the state of Ohio, with plenty of
capital to finance their enterprises, and while they
may float some of their securities in the money markets, they will

be able to put in a

cash themselves.

It

lars^e

part of the

goes without saying that they

will succeed better than if they depended upon the
bond houses furnishing the funds. The companies
which are having the greatest trouble now are those
which did not have enough money furnished by the
home people. There are several of this kind, and

they are building their roads in a kind of hand-to-

mouth way, as they can secure the
some instances seems to be a slow
are in the hands of persons

experience in the

cash,

who have

money markets,

which

process.

in

They

not had great

to

be sure, but

were otherwise, there would be trouble.
There are one or two roads which are being constructed by syndicates whose members go down in
their pockets and pay the money as it is used.
The stock sold later on will form a surplus capital
for operating the road, and it is hardly necessary to
state that they will be upon an enviable basis when
even

if

it

completed." It is too true that while in
almost any given territory the electric railway offers
the prospect of better and cheaper transportation,
too many roads have been projected with the princithey are

pal idea of affording profits to
ciers.

This

has

resulted

in

promotors and finanand

overcapitalization

subsequent disaster in some cases.

Steam railroads

have had a similar experience, and many of them
have passed through the reorganization stage. The
promoter of more recent days saw a good thing
in electric-railway building, and while we must recognize that much good has resulted from his indefatigable exertions, his after-record is not one
of unmixed success. It is gratifying, therefore, to
observe the tendency, pointed out by our correspondent, toward a greater contribution of construction

money by

the

"home

people."

:
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Papers at American Asso-

Electrical

ciation Meeting.
At the recent meeting of the American Association
Advancement of Science in Washington, an
ontiine report of which was given in preceding issues of the Western Electrician, a number of the
for the

papers were of electrical interest. Abstracts of five
of these papers are given:
On the Electrical Conductivity of Solutions in
Amyl Amine. By Louis Kahlenberg, University of
Wisconsin. Amyl amine has a dielectric constant
of 4.5, which is of the same order as that of chlorofonn and ether. Solutions in the latter solvents are
very poor electrolytes; it was, therefore, of interest
to determine the conductivity of solutions in amyl
amine. Cadmium iodide, silver nitrate and ferric
chloride solutions in amyl amine were measured by
Kohlrausch's method. The results show that, contrarv to what one would expect according to the

—

rule, amyl amine yields solutions
enough to admit readily of measAgain, the change of the molecular con-

Ner'nst-Thompson
that conduct well

urement.

:

:

ductivity as the solutions are diluted

such that

is

it

cannot be harmonized with the theorj- of electrolytic
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Northwestern Electrical Association.

done

Arrangements have practically been completed for
the eleventh annual convention of the Northwestern
Electrical Association, which will be held at the
Hotel Pfister, in Milwaukee, Wis., on January 21st,
22d and 23d Wednesday, Thursday and Friday of
next week. Secretary Thomas R. Mercein has arranged the following programme for the three days

—

of the convention

Wednesd.iy Morning, Janu.^ry

2ist.

Convene at 11:30 a. m. Roll call. Reading of
minutes of previous meeting. Annual address by
President Irving P. Lord of Waupaca, Wis. Report of Mr.. Mercein, secretary and treasurer.

Wednesday Afternoon.
Appointment of nominating and membership committees.
Applications for membership. Reports of
standing and special committees other than the nom-

—committee.

inating

^Miscellaneous

business.

Paper ''Testing Department of the Central Station," by Professor G. D. Shepardson of the University of Minnesota.

dissociation.

A

Discussion.
Preservation," by

Paper— '3Ietal

Professor

A.

Determination of the Frequency of Alternating
Currents by the Automatic Adjustment of the CirBy Carl Kinsley, University of
cuit to Resonance.
Chicago. .\n electric current can be turned to any
frequency within a wide range by varying the selfinduction of the circuit. This may be automatically
accomplished by using a moving core in the coil giv-

Theater Party, Those desiring to attend are requested to assemble in Convention Hall at 7 :30
p. m.

ing self-induction. If the spring-held core is slightly
beyond the position of resonance in the directioii of
too large self-induction, it will be retained in equilibrium between the force of the spring and the pull
of the coil: The plunger will, therefore, rise and fall
in the coil as the vao'ing frequency requires a greater
or less self-induction for resonance.

Questions and Answers.
Paper "Rates and Methods of Charging," by J.
W. Shuster of Wisconsin. Discussion.
Paper "Association History," by Thomas R. MerDiscussion.
cein of Milwaukee. Wis.

—

Very Brief Electrical
Parker, Colmnbia Unicontact
key is described,
gravity
form
of
versity.
A
giving times of contact varying from o.i to o.ooooi
second.
The duration of contact was determined by
observing the deflection produced by the discharge of
a condenser which had been charged during the required contact period. Experiments were also made
to determine the time of contact of a pendulum consisting of a steel ball suspended by a -wire and strikpendulum four meters
ing against a steel anvil.
long, swinging through an arc of one-half degree
gave a contact of O.CO039 second.
E.rperiments

Contacts.

—

H.

Sabin of

Thursday Morning.

Report

nominating

of

—

A

Lighting Statistics of Chicago.
The

Chicago

Municipal

Library

and

Bureau

quarterly issue for October last
gives monthly statistics in regard to the lighting of
the cit>', the figures for September being as follow'S
Number of gas lights operated, 25,008 number of
number of electric lights opgasoline lights, 4,861
erated by the citj-, 4,549; number of rented electric
lights, 560; total number of lights operated during
month, 34,978. The average number of electric lights
of Statistics in

its

;

of

—
Paper "Automatic Voltage Regulation," by H.
Discussion.
C. Wirt of Schenectady, N. Y.
—
Illustrated lecture "Light and Modern IlluminaW.

by

tion,"

D. Ryan of Chicago.

Thursday Evening.
Annual banquet at the Hotel Pfister at 8:30 p. m.
Those desiring to attend are requested to assemble
in Convention Hall at 8:15 p. m.
Friday Morning.

—

By Henry S. Carhart, University of Michigan. In a
previous paper the increase of thermo-electromotiye
force between a metal and a solution of one of its
The explasalts was applied to the above problem.
nation has been criticised on the ground that the
heat of formation of both zinc sulphate and copper
sulphate, in an aqueous solution, decreases as the
This would appear to offer a
density increases.
rational explanation of the change of electromotive
force of the Daniell cell without regard to thermoelectromotive force and its variation with the
density of the solution.
This question w-as tested by measuring the electromotive force of a Daniell cell of a soecial form, containing a concentrated copper-sulphate solution, with,
first, a one-sixteenth normal zinc-sulphate solution,
The
and, second, a normal zinc-sulphate solution.
thermal electromotive force was found abundantly
phenomenon.
enough
to
explain
the
large
Further, the most interesting fact about this is,
that the obser\"ed change of electromotive force of
the Daniell cell is exactly the electromotive force of
a concentration cell with the two zinc-sulphate solutions.
little consideration shows that such should
be the case, but I am not aware that this point has
been obsen^ed before.

Election

ofiicers.

convention will be held in
the convention hall on the second floor of the Hotel
Pfister and the exhibits of the different manufacturers and supply houses will be located in rooms
on the same and adjacent floors. Manager Severance of the Pfister, who has entertained the Northwestern people for several years, is making a special
effort to make the stay of the delegates, supply
sessions

men and

for

lighting

The

streets

for

September

w-as

11.510,460.

permits issued for installations of electric-light
wires and apparatus for the month of September
w-ere 859, and the actual number of inspections made

was

1,894.

St.

of Arts

and

Louis.

The advisory board of the International Congress
of Arts and Science, which is to be held in St. Louis,
Mo., in 1904, during the World's Fair, met on December 27th in New York city. Dr. Nicholas Murray Butler, president of Columbia University, acting
as chairman.
The meeting was devoted to a consideration of the theme or subject which should form
the central idea of the congress and to the development of which each section should contribute, and
also to the consideration of the ways and means for
promoting the congress. It was determined to recommend to the exposition authorities that the sessions of the congress be held within a period of
four weeks, beginning Sentember 15, 1904, the various groups of scientists to form sections of a single
congress, rather than separate congresses.
As a subject w^hich has universal significance, and
one likely to serve as a connecting thread for all
the discussions of the congress, the theme, "The
Progress of Man Since the Louisiana Purchase," was
considered by the advisory board fit and suggestive.
The advisory board further recommended that the
congress be made up from men of thought and of
action, whose work would orobably fall under the
following general heads:
(a) The natural sciences
(such as astronomy, biolog>-, mathematics, etc.)
(b) the historical, sociological and economic group
of studies (history, political economy, etc.)
(c)
philosophy and religion; (d) medicine and surgery;
(e) law, politics and government (including the
development and history of colonies, their government, revenue and prosoerity, arbitration, etc.)
(f) applied science (including the various branches
of engineering).
It was also decided to refer to a special committee
of seven the problem of indicating in detail the
method in which this plan can best be carried out.
The committee was selected Avith the purpose of securing reports on this organization from diverse
standpoints, and is made up of the follow-rng-named
eminent specialists : Simon Newcomb, retired professor of mathematics, United States Na^T; Hugo
Muensterberg, professor of psychology, Harvard University; ex-Assistant Secretary of State John Bassett
Moore, LL. D., professor of international law- and
diplomacy, Columbia University; Albion W. Small,
professor of sociology. University of Chicago
Dr.
William H. Welch, professor of pathology, Johns
Hopkins L^niversity
Elihu Thomson, consulting
engineer of the General Electric Company, and
George F. Moore, professor of comparative religion.
Harvard University. This special committee will report its final recommendations to the advisory board.
The selection of a chairman-general for the con.gress
w-ill not be made until the plans of the advisory
board are fully determined.
;

;

:

The

of the

;

Marconi and His Work.

a pleasant one, and indications
point to
successful convention. Arrangements
a
have been made for the Chicago party to leave on
the Chicago, Milwaukee and St. Paul train at g
special car will be
a. m., Wednesday morning.
provided and w-ill be in charge of James Wolff,
Electrical Building, Chicago, chairman of the transportation committee. Mr. Wolff has been energetic
in his efforts to secure a large representation from
Chicago and vicinity, and it is expected that the
attendance from other sections embraced in the association will be fully up to the record of previous con-

announced that Marconi wall soon make a
brief visit to the Cape Cod station, where he will
test the apparatus and get it in w-orking order.
He
will then go to England and probably return to
Breton
Cape
by the end of March. President Roosevelt has consented to have transmitted over his signature the first formal message to be sent from
the Cape Cod station.
It will be directed to King
Edw-ard of England.
The Cape Breton Marconi
station is now continuously sending and receiving
messages, and will be open for commercial messages
in a few months.
The Marconi Wireless Telegraph Compan}^ of
Canada has given notice of an application to Par-

ventions.

liament for an act of incorporation to transact business all over British North America, the British
Isles
and Europe, on the Atlantic and Pacific
Oceans, and on the islands of the oceans. The application includes a request for oower to lease or
purchase existing telegraph, telephone and cable com-

visitors

A

The present

officers

Association

trical

gentlemen

of

consist

—

the Northwestern Elecof the following-named

President Irving P. Lord of Waupaca, Wis.
First vice-president P. H. Korst of Janesville,

Wis.
Second

—

Wis., A.

Hay

M. Barron

of Springfield,

Steam Turbine

of South Bend, Ind., and E. C.
111.

Installed

Engineers in Detroit,

!Mich.,

Near

Detroit.

much

interested

are

steam turbine w-hich has been installed in
the new plant of the Pennsylvania Salt Compan}^, in
Ecorse, a suburb of Detroit. The turbine was set
up and started early last week, and since then has
been given a thorough test and is said to have
proved a success. It came from Newcastle-onTyne, England, and is one of the first Parsons
steam turbines to be installed in an .American
in

the

plant.

erators
pany.

The

turbine is to drive direct-current genthe electrical laboratory of the comMuch of the company's chemical work is

for

It

is

panies.

— George D. Westover of
Cadillac, Mich.
Secretary and treasurer— Thomas R. Mercein of
Milwaukee, Wis.
Board of directors — F. W. Bowen of Kenosha,
vice-president

;

operated by the citj' for the nine months of 1902
ending in September w-as 4,483, and of rented elecThe average daily candlepower used
tric lights 612.

Congress

Science for

:

Adjournment.

Unfinished business.

sumed

Why the Electromotive Force of the Daniell Cell
Changes When the Densities of the Solutions Change.

committee.

International

;

Thursd.^y Afternoon.

The Damped Ballistic Galvanometer. By 0. M.
It is usuually asStezaart, University of Missouri.
that a ballistic galvanometer, if well damped,
does not give deflections strictly proportional to the
It has
quantitj- of electricitj' discharged through it.
been found experimentall.v, however, that such error,
if any, is very small, and that the deflection is proportional to the quantity.

Discussion.

—
—

C.

A

city.

Wednesday Evening.

Concerning

By Herschel

New York

by electrochemical process, and the turbine
necessary to furnish power for it is a large
one of 350 kilowatts. It stands 30 feet long and
si.x feet high and is four feet wide at its widest
point.
The turbine was erected by A. J. Christie
of Pittsburg, Pa.

The announcement is made that before long Marconi will make public the details of a recent invention of his in the nature of a portable wireless telephone apparatus, by w-hich a person can communicate, when a considerable distance away, with his
home or w^ith others suoplied with similar apparatus.
The government of Denmark has negotiated with
Marconi to establish space-telegraoh stations in Iceland, the Faroe Islands, and Shetland, but the matter is said to be at a standstill, owing to the price
asked, which is $150,000 for connection between Iceland and the Faroe Islands, and $50,000 betw-een the
Faroe Islands and Shetland, which is dearer than the
cost of a cable. If the price is reduced the government may establish w-ireless stations in Greenland and Denmark.
The Marinette ("Wis.) and Menominee'Power Company has decided to put in a pow-er plant at Chappie
Rapids, four miles from Marinette, and transmit the
power to that town to be used by the .street raihvay
and for manufacturinsr purposes. The improvements will cost over $2,000,000.
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ciation.

association was called to order by President
Secretary Fred
C. H. Worcester of Marinette. Wis.
H. Gilman of Minneapolis read the minutes of the
whicli were
Mich.,
Menominee,
meeting
at
preceding
approved. The secretary then read the minutes of
the board of directors' meeting, which were also

The

Minutes
on the regular

approi-ed.

of

held

date,

a

preliminary

January

0th,

meeting
were read

association deferred its meetfurther meeting
ing at this time until the 12th.
of the board of directors, held on January 1 ith,
freight to be
of
classification
new
considered a
printed and distributed.
President Worcester then spoke of the associaand of its smooth
flourishing condition,
tion's
workings doing away with any subjects of com-

and approved.

The

A

ment.
Secretary Gilman read his annual report. Pole
business seems to have fallen away, large telephone,
and electric-railway companies having
telegraph
withdrawn from the market to a degree. Posts and
The number of
ties have been in good demand.
members is improving, all of high character. The
of
association has a total membership
TZ, a net gain
The rate situation cannot
of 13 in the past year.
be relied upon. Tliis marks a point in the history
of the association, and it has become more of a
organization. Its classifications are more
accepted. The railroads are relying on it
Last year was the first
for weights more and more.
year in which no meeting but the annual meeting
was held, indicating that its business is moving betMr. Gilman suggested that the iTiembers reter.
port to the association two or three times a year
as to stock on hand for the purpose of making up
This information wi.l be seen by no one
totals.
else than the secretary and will be of great benefit

business

and more

to

all.

Treasurer H.

W. Reade

of Escanaba reported re-

ceipts of $922.55 during the year and disbursements
of $1,424.71. There was a balance of $580.42 at the
beginning of last year, so that the balance on hand
on January 12, 1903, was $78.26.
The secretary reported that the directors had

decided not to give the regular banquet, having
taken a vote on that subject with a result in the
negative, and a smoke social was to be substituted,
to be held at the Minneapolis Commercial Club in
the evening.

.

were elected unanimously. The board of dithe secretary and the treasurer.
President Downing took the chair and expressed
his thanks.
He spoke of the pole controversy and
believed that the association need not -fear disruption, so long as it continued to do the most good
to the largest number.
The secretary announced that there was to be a
concatenation of the Hoo-Hoos on the next evening, and all cedarmen are eligible and were invited
.\11

seller.

posts and shingles

recommends

with few changes, the old list stand. After
considerable discussion, the changes were adopted.

committee recommended Extra
Star A should be $2.75; Standard Star A, $2.25:
and adding a lowest grade to be known as No. i, at
The addition aroused considerable discussion
$[.
as to what it might mean in the lack of specificaOn motion, the recommendation of the low
tions.
grade was dropped, and the prices on Extra Star
.'\
and Standard Star A adopted. The piling com-

On

shingles,

the

that piling heretofore known
as eight to nine-inch top be changed and each be
sold as eight-inch piling and nine-inch piling at

mittee

recommended

This was adopted.
The pole committee reported a disagreement on
prices, and asked the appointment of a new comDiscussion followed on the continued inmittee.
ability of various pole committees to reach any
agreement, either on specifications or prices. President Worcester called 'Vice-president Downing to
A motion was made to adopt the report
the chair.
President
of the committee of inability to report.
list

second.
The secretary reported a request from the weighing association of the railroads asking for copies
of the weights of the association, showing a more
amiable feeling toward the association.
After transacting some other business of minor
importance the association adjourned.
Phe board of directors held a meeting at the close
of the association's meeting and -re-elected H. W.
Reade of Escanaba treasurer, and F. H. Gilman of
Minneapolis, secretary.
In the evening the members and guests of the
association were invited to a smoker, which was
held in the spacious rooms of the Commercial Club.
.Almost every delegate was present, and a most enlocal entertainment comjo.vable time was had.
mittee consisting of F. H. Gilman, M. H. Coolidge.
W. T. Reynolds, H. S. Gilkey, A. E. Darling; R.

A

H. Downing, J. P. McGoldrick, A. E. Whitmore
and
M. Partridge, did itself proud in providing
an evening's pleasure. Among other features was
an address of welcome by Mayor Haynes, which was
fittingly responded to in behalf of the association
W. I. Nolan,
by Mr. E. H. Valentine of Chicago.
a member of the Legislature from Minneapolis, re-

T

ceived the plaudits of those present for his admirable efforts in the entertainment of the visitors.
L. G. Flourny supervised the remaining part of
the programme, and his selections from local talent
were well received.

Members and Guests.

A

—
—
—

Wis.

Owing to the rush of business, Paul Perrizo, Jr.,
Daggett, Mich., was unable to attend, but the
interests of Perrizo & Sons were looked after in
a most painstaking manner by Edward Perrizo.
of

Hall L. Brooks,
Wis.,
convention.
Mr.
creasing business
promising.

Tomahawk,

-

Com-

Erie Telegraph and Telephone

TV.,

Chicago
Escanaba, Mich.

pany

M. K., Erickson & Bissell
Bowring, ^'illiam P., C. H. Worcester Company

Blssell.

Wis.

ISIarinette,

Brandt, A.

W

Broolts, C.

B.,

Faithorn Junction, Wis.
Minneapolis
Marshall H. Coolidge

Brooks, Hall L
Bruott. T. A., Wilbur Lumber Company
Chandler, P. H., Marshall H. Coolidge

Tomahawk, Wis.
Milwaukee
Minneapolis

Holcomb-Lobh Company. .JIarinette, Mich.
Scott-Church Company. .Des Moines, la.
Cbica.go
Valentine-Clark Co

Mr.,

C

Church, W.

Clark. B. L.,
Coolidge, Marshall H
Cross. M. B.. Francis Beidler & Co
Darling. A. E., Chicago Lumber and Coal

Minneapolis
Chicago

Company.

.

Minneapolis

Downing, R.

Fulmer,

W., D. M. Fulmer Lumber Company.

J.

.

.

spring delivery.

James O'Callaghan, president of the O. C. Lumber
of Vulcan, Mich., was a familiar iigure
at the convention.
Mr. O'Callaghan is a cedarman
of wide experience and handles a large number of

Company

white-cedar poles each year.

Fred H. Gilman, the popular secretary of the
Northwestern Cedarmen's Association, received the
congratulations

MacGlllls and Gibbs Lumber Company.

B.,

J.

.

Milwaukee
Minneapolis
S., Pendleton & Gilkey
Gilman, Fred H., American Lumberman ....Minneapolis
Griffin, R .A., American Telephone and Telegraph Com-

Gilkey. H.

New York

pany
Hayden,

J.

Mississippi

T.,

Valley

Lumberman

Minoeannlis
Huebel Company. .Menominee. Mich.
Washburn. Wis.
Fowler-Jacobs Co
Chicago
Carnev Bros., Company
Klrkpatrlck, J. C, Pittsburg and Lake Superior Iron
Escanaba. iMicli.
Company
Lang, /F. J., Wisconsin Laud and Lumber Company. ..
,

Huebel, C.

C.
.Tacobs, John A.,
Kaufman, E. E..
J.,

.T.

riermansville, Mich.

Lansing,

J.

P.,

Hughes-Mackintosh Company
Slinneapolis

Company.

.Chicago
Duluth. Minn.
Martin. L. R
Escanaba. Mich.
Mashck, G.
McDonough, W. H., American Telephone Journal ....
Lindsley,

Geo.

L.,

Lindsley

P.,

New York
McGoldrick Lumber Company....

Bros.

..

M

McGoldrick,

J.

Minneapolis
Chicago
H. B., Telephony
iVIiller, William, Minneapolis Cedar and Lumber ComMinneapolis
pany
Chicago
Mock. Ed J.. Telephony
Mueller, William, Jr., William Mueller Company...
Chicago
Chicago
Naugle. A. T., E. E. Naugle Tie Company
Chicago
Nauglc, E. E., E. E. Naugle Tic Company
Nicholson, George, Jr., White Marble Lime Company..
Manlsliqne. Mich.
O'Callaghan, Jas., O. C. Lumber Company. .Vulcan, Mich.
Partridge, H. F., T. M. Partridge Lumber Company...
Minneapolis
Partridge, T. M., T. M. Partridge Lumber Company...
Minneapolis
Daggelt, Mich.
Perrizo, Edw., PeiTlzo & Sons
PerronviUo. Mich.
I'erron,
Reade. H. W., Pittsburg and Lake Superior Iron ComEscanaba, Mich.
pany
Minneapolis
Itevno'lds, W. T
Minneapolis
Rich, L. B
Robinson, P. W., Robinson-Freeman Company
Gould City. Mich.
Schussier, M. II., Cooiidge-Schussier Company
Ploodwood, Minn.
Smith, Elmer E.. American Telephone Journal .. v'liicngo
Manistique. Mich.
Thomas, W. B
rhiingi,
Vnlontine, E. II., Valentine-Clark Co
Osliknsh, wis.
Wagstall, W. J
AVatkins, W. T., Brndley-Watkins Company .Mimiriipnlis
Werner, F. AY.. Bradley-Watkins Company .Minin-atmlis

McMeal,

'

M

.

.

Whitmore. A. E
Wilson. George, E. B. Naugle Tie
Worcester, C. H., C. H. Worcester

Wright,

,T.

F.,

Wright Bros

of

and everywdiere, and
with the greatest

members

the

efforts in their behalf.

for

his

untiring

Mr. Gilman was here, there
handled his onerous duties

skill.

manager of the Chicago Lumber
and Coal Company, Minneapolis, though perhaps the
youngest pole man in the business, handled the interests of his company like a veteran.
Mr. Darling
issued an invitation to the cedar and lumber men
to make his offices their headquarters, and quite
A.

Darling,

E.

number

availed themselves of his offer.

George L. Lindsley, president of the Lindsley
Bros. Company, Chicago, was among the prominent

members

of the cedar-pole industry at the convenMr. Lindsley, as is well known, takes a most
active interest in everything pertaining to the pole
business, and is looked upon as one of the most
tion.

highly esteemed

members of the

fraternity.

No more

popular pole men exist than President
J. C. Kirkpatrick of the Pittsburg and Lake Superior Company of Escanaba, and H. W. Reade, secretary and treasurer.
Not only is the firm known
as one of the largest, if not the largest, producers
of cedar poles, but its genial representatives bear
the reputation of being the best of sood fellows as
well.

.

Fioi'ence, Wis.

Gerich,

the well-known pole producer of
was a conspicuous figure at the
Brooks reports a constantly inand considers the outlook most

-A. E. Whitmore of Minneapolis mingled with the
members of the association and guests. Mr. Whitmore has "an excellent supply of dry poles and is
already receiving quite a number of inquiries for

a
E.

prices.

VVorcester stated that some dealers sell their poles
in a lump to those who sell to consumers, and they
cannot agree with a price at which they shall
agree to sell, the same to be sold to consumers at
the same price. He recommended that the association take a vote on the subject and the majority
The discussion brought out the fact that
to rule.
poles arc not sold under specifications nor at retail, and that it seems impossible to make specificaOn a
tions or prices which can be adhered to.
rising vote, the motion to accept the statement of
the pole committee was adopted.
nominating committee, consisting of H. S. Gilkey, George .'\. Lang and G. L. Lindsley, was named,
the following list of officers:
presented
and
Downing, Minneapolis.
R. H.
President
Vice-president William Mueller, Jr.. Chicago.
Directors C. H. Worcester of Marinette, Wis.,
G. L. Lindsley of Chicago, George Nicholson of
Manistique, Mich., and H. S. Gilkey of Janesville,

D. M. Fulmer, president of the D. M. Fulmer
Lumber Company, Chicago, was unable to attend,
but the interests of the company were well taken
care of by J. W. Fulmer ol Florence, Wis.

of a

H., Bradley- Watkins Company. .Minneapolis
Escanaba, Mich.
Erickson, O., Erickson & Bissell
Chicago
Porbrich, C. W., Western Electrician
Chicago
Fowler, .Tohn H., Fowler-.Tacobs Co

The committee on

Carney Bros, of Chicago were efficiently represented by E. E. Kaufman. Mr. Kaufman was most
indefatigable in the interests of his company.

adjourning a suggestion was made that
the pole committee confer with the different companies having specifications differing from the asA motion to this effect failed for lack
sociation.

overcharge on weights.

that,

L. R. Martin of Duluth, Minn., grasped the opportunity to increase his already large acquaintance
with the pole men.

Before

Chapman.

beween buyer and

vention.

to join.

No occasion required the appointment of special
committees, and a report was received from the
railroad committee. The hope of getting a reduction
realized.
in the minimum weight on cars was not
There were many who had no grievance save an
The official inspection committee was called upon
but five times. Several times it was asked to settle
As
cases which were not inspected when loaded.
the committee understands the matter, it is not
appointed for that purpose, but to settle disputes

Huebel, secretary and treasurer of the C. J.
Huebel Company, was a familiar figure at the conC. J.

rectors elect

Bennett,

1903

Convention Notes.

NORTHWESTERN CEDARMEN'S ASSOCIATION.
The seventh annual convention of the Northwestern Cedarmen's Association was held in the
parlors of the West Hotel, Minneapolis, on January
The association has had a most flourishing
I2th.
year and the meeting was one of the most enthusiastic and best attended in the history of the asso-

17,

Minneaijoiis

Company ... .Chicago
Company
Marinette, Wis.
Marinette, Wis.

William Mueller, Jr., secretary and treasurer of
the
William Mueller Company, Chicago, added
greatly to his reputation as one of the most popular
pole men in the business.
more genial "good fellow" it would be diflicult to find anywhere. Although in constant demand by his associates, Mr.
Mueller increased the renown of the Mueller company.

A

Marshall H. Coolidge of Minneapolis, like many
other local pole men, added much to his already
enviable reputation by his constant efforts to make
the visiting pole men forget that fhey were not in
their

owm

"bailiwicks."

At

the

same

time,

Mr.

Coolidge did not forget that he was in the pole business, and it is said that more Coolidge poles will
shortly leave' the Coolidge yards.

M. B. Cross, manager of the cedar department
of Francis Beidler & Co., Chicago, ably represented
the interests of his company at the convention. The
Beidler company has contracts for spring delivery
aggregating 25,000 poles O'f 30 feet and over. The
company is well stocked with 25-foot telephone poles
for rural lines, and will be glad to figure with those
in need of this particular length, or other sizes.
John H. Fowler, the popular Chicago pole man,
and John A. 'Jacobs represented the Fowler- Jacobs
Company. As is well known, this company carrieS
one of the largest stocks of poles and ships to some
The ease
of the largest consumers in the country.
and grace which have characterized Mr. Fowler's

make his fellow members enjoy
themselves were more in evidence than ever before
at this meeting.
past efforts to help

Gilkey of the well-known firm of PendleGilkey was one of the hardest workers at
the convention in the interests of his associates.
This, however, is nothing new, as the members of
the association are familiar with iVIr. Gilkey's past
Pendleton & Gilkey have
efforts in their behalf.
found it necessary to move to the "metropolis of
the Northwest," owing to their constantly increasing
business, and Mr. Gilkey received the congratulaThe firm
tions and good wishes o-f his associates.
is located
in commodious quarters in the Lumber

H.

ton

S.

&

;

January

17,

;
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Exchange, Minneapolis.

has on hand a

It

fine stock

of dry poles and will be glad to figure with consumers for the coming season's supply.

The interests of the C. H. Worcester Company of
Marinette, Wis., one of the largest producers of
cedar poles, were well taken care of by President
C. H. Worcester and Secretary and Treasurer William P. Bowring. Words of praise were heard on
all sides for Mr. Worcester's able administration of
Northwestern Cedarmen's Association.
the
\\'orcester left no stone unturned to make every
delegate and visitor to the convention feel at home.
As in everything he undertakes, he succeeded.

Mr

As

usual at cedarmen's conventions, the E. E.

is

Naugle Tie Company of Chicago was everywhere in
evidence. In E. E. Naugle and A. T. Naugle the
company has two representatives whom it would
The
be difficult to surpass in energy and efficiency.
Naugle company is preparing for a large pole and
of
number
hand
a
on
already
and
has
tie business
large contracts to be filled in the spring. The Naugle
Bros, are among the best known in the pole and
tie

business.

The convention was honored by the presence of
two well-known consumers of poles, namely, E. W.
Bennett, purchasing agent of the Erie Telegraph
and Telephone interests, and R. A. Grifiin, purchasing agent for the American Telephone and Telegraph Company of New York. These gentlemen
the meeting to look into the pole situaand it is safe to say that they were agreeably
surprised at the strength of the association and the
proportions of the pole industry in general.

attended
tion,

The Valentine-Clark interests were taken care of
by the senior member, E. H. Valentine, with the cooperation of E. L. Clark. Mr. Valentine has not
attended many conventions of late, but he considered
this occasion of sufficient importance to honor the
gathering with his presence. Mr. Valentine's wellknown reputation as an entertainer did not suffer
at this meeting, and his fund of anecdotes was liberally drawn upon for the benefit of applauding
listeners.
Mr. Clark, of course, was as busy as he
usually is at conventions, and he ably seconded his
partner in assisting everybody to have a good time.
.

Prof. J. J. Thomson Chosen Professor
of Physics at Columbia University.
loseph lohn Thomson, M. A., one of the most
eminent scientists of England, and for the last 18
Cavendish professor of experimental physics
at Cambridge University, has been appointed by the
trustees of Columbia University of New York city
to become head of the department of physics, to
succeed the late Ogden Nicholas Rood. Professor
Thomson was born at Manchester, England, in 1856,
years

and Trinity
the former college,
of w-hich he is an associate, he worked in the physical
laboratory under the late Professor Balfour Stewart.
He entered Trinity College in 1876, was
second wrangler and second Smith's prizeman in
1880; was appointed a fellow of his college in that
year and appointed a mathematical lecturer in 1882.
In this vear he gained the Adams prize for an essay
on the ''Motion of Vortex Rings." In 1884 he was
elected a fellow of the Royal Society, and in the
same year succeeded Lord Rayleigh to the chair
In 1896
of experimental physics in the university.
of the British
he was elected president of Section
Association. He is a fellow of the Mathematical
Society and of the Physical Society, vice-president
of the' Cambridge Philosophical Society and honorary
He has
fellow of the Royal Academy of Turin.
been given the honorary degrees of doctor of science and doctor of laws by Dublin and Princeton
Universities, respectively. Besides his treatise on the
"Motion of Vortex Rings" he is the author of "The
Application of Dynamics to Physics and Chemistry,"
and attended Owens College
While
College. Cambridge.

in that city,
at

A

"Recent Researches on Electricity and Magnetism,"
"Elementan- Treatise on the Mathematical Theory
of Electricity and Magnetism" and of numerous
other scientific works.
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$3,500 from the city treasury. This
is
what the' plant cost the city
for the month of December, nothing being allowed
for interest on the investment of more than $150,000.

loan

the

of

amount, $2,698.98,

Electrical Statistics of

can

A

Twelve Ameri-

Cities.

table, with copious notes, prepared
Grosser, city statistician of Chicago,
gives interesting and valuable data on the cost of
administration of 12 American cities in the year
The 12 cities selected are New York, Chi1901.
cago, Philadelphia, St. Louis,
Boston, Baltimore,
Cleveland, Buffalo, San Francisco, Cincinnati, Detroit and Milwaukee.
In the mass of information
given, that presented under the heading "Electricity
and Lighting" is of particular interest to the readers
of the Western Electrician.
In New York city the Department of Public Buildings, Lighting and Supplies has charge of the city
hall, courthouses, public baths, and other municipal
buildings (not including
police, fire
or schoolhouses), bureau of electricity and bureau of public
lighting.
The salaries for 1901 ($631,240.86) were
for administration, clerks, janitors, cleaners, bath attendants and other employes. Tlie expenses for the
year weie $3,513.15, while for supplies and repairs
to various offices and building the department expended $406,250.87 additional. The cost of lighting
for the year was $2,243,468.91.
The Electrical Department of Chicago is in charge
of lighting streets, electrical inspection and police
and fire-alarm telegraph. The salaries for 1901 were
$11,362.85 for administration; $17,318.59 for electrical inspection; $12,468.61 for gas inspection; $8,452.76 for superintendence, etc., of electric-light system; $13,368.58 for lamp-repair shop and $32,308.72
for operation of city plants, a total of $95,280.11.
The expenses include $91,112.78 for repairs, renewals,
trimming, etc., electric-light system; $5,513.60 for
material and supplies of lamp-repair shop, and $114,602.24 for operation, maintenance -and repairs of city

by

statistical

Hugo

and amount to $211,228.62.
The cost of
lamps and lighting was $288,830.64 for gas; $144,855.84 for gasoline, and $68,794.50 for rented electric
Expenditures for exlights, a total of $502,480.98.
tending municipal lighting system, $52,522.44, were
plants,

not included in this figure. The salaries for police
and fire-alarm telegraph were paid by those departments. 'The expenditures for operation, repairs and
construction of telegraph systems were $72,588.09.
Philadelphia shows a salary expense of $95,809.59,
which includes $4,700 for the Bureau of Lighting,
Department of Public Works; $81,609.59 for the
Electrical Bureau, Department of Safety, and $9,500
The
for the Department of Gas (meter inspection).
yearly expenses, $9,475.23, were for printing, horseThe expenditures for
keep and incidentals only.
lighting, $1,220,333.67, include $920,362.56 for electric
lights

[From the Richmond

(Ind.)

Item of January

6, 1903.]

report of the Municipal Electric Light Commission for the month of December, was presented
The expenditures
to the City Council last night.
for the month were as follows:

The

52,087.26
2,663.70
24.15
90.91

Operating expenses
BaildinK and equipment
Repair account

Merchandise

'

54. 866.02

Total expenditures

The

receipts are given as follows

Cash on band December 1st
Receipts from light and power
Loanfromcity
Merchandise
Total

<

8 737-98
2.140.01
3.500.00
27.03

S4 866.02

of the receipts from light and power,
including the amount paid by the city for street
lighting, which w^as $488.96 over the operating expenses, was $52.75. Without the city's bill, the operating expenses alone exceeded the receipts $437.21.
The total expenditures were $2,698.98, not including

The excess

and $299,971.11 for naphtha and lighting and

extinguishing lamps by the Bureau of Lighting, Department of Public Works.
The salaries of the Electricity and Lighting Department of St. Louis were $21,361.50, and the expenses $4,602.79. The expenses for lighting were
$509,248.82, and include $99,547.81 for electric light;
$46,436.33 for gas light; $330,131.06 for Welsbach
lights, and $33,133.62 for lighting the city hall, police
and fire stations, water department and markets.
In Boston the salary expense of $61,712.91 includes
$8,373.20 in the

lamp department and $53,339-71

in

The expenses

of the departments were $9,367.28, while the cost of lighting was
$751,366.26, including $431,357-09 for electric lights
and $320,009.17 for gas and naphtha lighting.
The statistics given for Baltimore are rnade up
from the Department of Lamps and Lighting and
the Electrical Commission, and the salaries amounted
The
to $48,366.32, and the expenses to $33,i 16-56sum of $301,988.80 was expended for lighting, including $140,077.02 for gas; $i44,i35-93 for electric
the wire department.

and $17,775-85 for gasoline.
The salary item for Cleveland is $3,420.74, and
consists of the gas inspector's salary and care of
lamps only. The expenditures for lighting, $255,807.16, consist of $87,921.48 for electricity; $76,780.54
for gas, and $91,105.14 for vapor lamps.
The lighting department of Buffalo is in charge
of the Bureau of Streets of the Board of Public
Works, and its expenses amounted to $1,415.32. The
year's expenditures for lighting, $342,308.01, include
$241,813.95 for electric lights, $73,596.54 for gas,
lights,

cleaning gas lamps,
lighting and
for
$13,171.09
$8,425 for lighting public buildings, and $5,001.43
approaches.
Pan-.\merican
for lighting
San Francisco Department of Electricity showed
salaries of $36,811.13, and expenses of $2,209.91, the
Under miscelcost of lighting being $254,577.13laneous expenditures is given an item of $2,352.99
for telephone service.
Cincinnati's salaries of $4,70°. include $2,700 in
the light department and $2,000 for electrician. The
expenses of the department were $1,399-99. and the
cost of lighting $337,163.24, the latter item including
$277,297.92 for electric light and $51,825.60 for gas

and gasoline
In

Boston Elevated Annual Meeting.

S.

.

Poor Showing for Municipal Electric
Plant in Richmond, Ind.

The salary item of Milwaukee, $2,490.75, includes
electrician and $1,890.75 payroll for
lighting bridges and squares.
The expenses of the
department were $344.34.
The lighting cost $207,241.20, including $143,947.83 for electricitv. $46,863.24
for gas, $13,591.34 for naphtha and oil, and $2,838.79
for lighting bridges and squares.

$600 for the

Detroit

light.

the

salaries for the
$58,767.78,

Department amounted to

Public Lighting

and the expenses

lighting department (the lighting plant being owned by the city) were $45,794-99There was a further expenditure of $74,638.17 for
public lighting construction.
for maintaining the

The Boston Elevated Railway Company

held its annual meeting in Boston, Mass., on January 5th, and
in the board of directors. Quincy A.
bhaw, Jr, was chosen to succeed William A. Gaston, who resigned October 1st, before beginning his
campaign as the Democratic gubernatorial nominee.

made one change

The

following-named directors were re-elected
Ayer,
William A. Bancroft, John J.

Frederick

Samuel Carr, T. Jefferson Coolidge, Jr.,
Francis H. Pcabody, James Phillips, Jr., James M.
Prendergast, Nehemiah W. Rice, William S. SpauldBright,

Walter S. Swan and Robert Winsor.
The directors' annual report, covering the year
ended September 30, 1902, states that the total number of revenue passengers increased 4.1 per cent,
during the year, and the number of persons using
ing,

subwav increased 14.97 per cent. The company
made contracts with the Boston and Suburban
and Boston and Worcester Street Railway Companies, by wdiich the cars of those companies will be
run between their terminals and points on tlie
elevated company's lines, by employes of the latter
company, thus obviating the changing of cars by
passengers.
The report refers to the agreement for
a lease of the Old Colony Street Railway Company's
tracks in Boston, in pursuance of the act passed by

the

has

the last Massachusetts Legislature.
It is estimated that the Boston Elevated company's
cars carried 115,000,000 free transfer passengers during the last fiscal year. The revenue passengers
amounted to 222,484,811. During the year the surface track was increased 1.4 miles, the total surface
track how amounting to 393.4 miles and the elevated
track amounting to 16 miles
50 cars have been
added to the elevated equipment the company has
placed vestibules on m.any cars, and is continuing
this work the company and the Rapid Transit Commission executed a contract by which the company
will have the exclusive use of the Washington Street
subway for 25 years from the date of completion, at
an annual rental of 4% per cent, of the cost of the
;

;

;

subway.
Gross earnings of the company were $11,321,030;
operating expenses were $7,862,571, and net earnings were $3,458,459, of which $2,491,670 was paid
under the lease of the West End Street Railway and
$6co,cco was .paid in dividends to stockholders of
the Boston Elevated company.
The company has
a surplus of $21,899.
At a special meeting on July
25th last, the stockholders voted to increase the
capital stock by $5,000,000.
The Massachusetts railroad commissioners would authorize the addition
of only $3,300,000, which brings the amount of authorized capital to $13,300,000. The commissioners
fixed the stockholders' subscription price at $155 per
During the year the company has increased
share.
its motive power by the addition of two 4,050-horsepower engines, each operating a generator of 2,700kilowatt capacity. During the year 29,172,150 passengers passed through the subway, an average of
79.923 per day, against an average of 69,516 the
previous year.

Virginia Traction Combination.
Th6 Virginia Passenger and Pow'er Company,

the
control of which was recently purchased by Frank
Jay Gould, has held its annual meeting and elected
President, F. Sitterthe following-named officers
ding; first vice-president, Frank Jay Crould second
secretary
and
vice-president,
Augustus Wright
treasurer,
Guy Phillips; assistant secretary and
counsel,
Charles
Northrup
general
treasurer, William
A. Gardiner. The capital stock of the Virginia
company is $15,000,000, and the bonded indebtedness
The company is a consolidation of all
$15,000,000.
the street railways, electric-light and power companies in Richmond, Manchester, Petersburg, and
surrounding territor3% and includes the Richmond
;

;

;

;

Traction Company, Richmond Passenger and Power

Company, Richmond and Manchester Railway Company, Richmond and Petersburg Railway Company,
Virginia Eiectric Development Company. Westhampton Park Railway Company, and several other similar corporations.

Electricity for Purifying Drinking Water.
Guenther, United States consul-general
Germany, writes that the cit3' of WiesGermany, has constructed extensive ozone
waterworks at Schierstein for the purpose of obtaining a drinking water entirely free from pathogenic
germs. The works are capable of rendering 250 cubic
meters (8,829 cubic feet) per hour at a cost of two

Richard

at Frankfort,

baden,

(a little less than half a cent) per cubic
The ozone, generated by electric discharges
apparatus composed of metal tubes, passes upthrough coarse gravel contained in towers,
the water to be sterilized flows down and arat the bottom perfectly germless.

pfennigs

meter
in

an
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while
rives
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DEVELOPMENT OF THE TELEPHONE
Cincinnati and
Cleveland.

Telephone Service
It is

J. J.

in

bell Invention.

amiounccd that the City and Suburban (Bell)

.U

a recent meeting of the Franklin Institute of
Philadelphia the award of the Edward Longstreth
medal of merit was made to John J. Carty of New
^'ork city for his invention of the bridging bell for
telephones. The investigation of the invention was
made by a sub-committee composed of L. F. Rondinella and E. A. Scott. An abstract of this committee's
report states that Mr. Carty's invention is the subject of letters patent No. 449,106, March 31, iSgi,
and describes a multiple-circuit arrangement for
telephone party lines, including at each station a
permanent bridge in which is seated a bell magnet
with a high coefficient of self-induction and of
marked impedance. There are also two other
bridges, normally open, and closed only when the
station is in use.
The telephone circuit, normally
open, is closed in multiple arc with its own bell
magnet, and, of course, with all others in the line,
when in use. The generator-call circuit, normally
open when used, forms a second bridge or cross-connection between the wires in parallel circuit with
the bridge circuit of its own bell and those of all
others in the line. In operation, the tendency of the
call circuit to short-circuit is counteracted by using
a bell magnet of high self-induction and impedance.
This not only prevents short-circuiting, but also
effects more even current distribution through the
bell magnets of the entire systen^
By means of the
numerous windings of the bell magnets, the small
fraction of the call current passing exerts a marked
magnifying effect on the cores and a spirited working of the call signal.
The investigators find, after an examination of
the prior state of the art, that, "Mr. Carty's work
consisted in adapting the bridging bell to party lines
by increasing the resistance of the bell circuit to
make it opaque to the transmission of voice cur* * * * and that in the adaptation of
rents.
well-known electrical-engineering principles to a
particular and difficult branch of telephony, it shows
professional skill of high order." Since the use
of this method has contributed .largely to the expansion of party-line telephony, the award of the
Edward Longstreth medal of merit is made to the
inventor.

Company

of Cincinnati, Ohio, will erect
a new exchange building, which, with the equipment, will entail a cost of between $150,000 and
This exchange will be used in addition
$200,000.
to the one now owned and operated by the company.
The new building will be three stories in height
and of sufficient dimensions to accommodate a
switchboard of 9,000 drops. It will be modern in
ever}' particular, and will be centrally located in the
business district. The exchanges at Cumminsville and
East End will soon be ready to put in operation, and
the company also has exchanges at Norwood and
Walnut Hills. The officers state that there has been
a great increase in the business the last year, and
that the new exchange downtown is necessary to
accommodate it. The old exchange has a capacity
of 6,000 telephones, and it will be kept in operation,
the new one being an addition.
The Cincinnati Telephone Company, recently incorporated, has applied to the City Council of Cincinnati to pass an ordinance providing for the regulation of stringing wires, height of poles, arrange
ment of underground conduits, and other things of
that kind. R. McCracken, president of the company,
state? that the company needs no authority from
the city to build and operate a plant, that right being
given by the state, under the recent decisions of the
Supreme Court in the Zanesville case and of the
Superior Court in the City and Suburban case. The
only thing the city has anything to do with, according
to his idea of the matter, are the regulations spoken
of above. The point is an interesting one, and the
action of the Cincinnati authorities will be watched
by those intere?ted in telephone matters.
President Dickson of the Federal Telephone Company regards Cincinnati as a most excellent city for
an Independent plant, according to the following,
which recently appeared in a Cleveland paper in
"On November
the form of an interview with him
I, 1902, the Bell company in Cincinnati had a total
of 6,868 telephones. Cincinnati has a population of
This is one telephone
,^25,902 by the census of 1900.
Cleveland has a poputo each 47V2 of population.
lation of 381.768, and has in both companies 20,17^
telephones. This is one telephone to each 18.9 of
business man in Cleveland using both
population.
telephones, pays $132. which is at the rate of 6V2
A business man in
mills per available telephone.
Cincinnati, where there is no competition, nays $12^
for 6,868 telephones, which is at the rate of $.018%
per available telephone. In other words, the business men of Cincinnati pay nearly three times as
much for their telephones that the men of Cleveland
Nothing
pay, on the basis of the service rendered.
but Independent competition will help Cincinnati."
'J'elephone

Carty Receives Award for Bridging-

:

A

Telephone Growth
The

Independent Telephone Association of
Wisconsin.
The Independent Telephone Association
next annual convention

of

Wis-

Milwaukee on February nth and 12th. It is expected
that this meeting will be of unusual importance in
many way.s, and all indications give promise of a
Many of
well-attended and successful convention.
the prominent telephone men in Wisconsin and neighboring states will take part in the programme. The
consin will hold

its

in

Wisconsin association is one of the strongest of the
state organizations, and its annual conventions will
compare with those of any other state and are always voted successes. Nearly all the more important telephone manufacturers and supply houses in
the Northwest will make exhibits at this meeting.
The convention headauarters will be at the Hotel
Pfister, and the sessions will be held in the hotel
convention hall. Richard Valentine of Janesville is
president of the association and H. C. Winter of
Madison, Wis., is the secretary and treasurer.

Kansas Independent Telephone Association.
The annual meeting of the Kansas Independent
Telephone Association will be held at the Hotel
Throop. Marion, Kan., on Januar}' 28th and 29th.
.Ml railroads will sell round-trip tickets for one
Arfare, on the 28th, good to return on the 3i5t.
ranccmcnts for accommodations may be made by
writing to B. F. Pankey of Marion. An interesting
programme is being prepared. Charles E. Wells is
secretary

of the association.

Long-distance Telephone System for
Porto Rico.
.President Roosevelt has transmitted to Congress
an ordinance enacted by the executive council of
Porto Rico on December 3, 1902. granting to Benjamin T. Horton the right to construct, onerate and
maintain a system of long-distance teleohone lines
through the island of Porto Rico and connecting various cities and towns thereof, together with local
telenhone exchanges in such cities and towns. This
ordinance was approved by the president on December 31,

igo2.

'

in

Idaho.

year has been a prosperous one for the
telephone companies operating in Idaho and adjacent
territory.
At Boise, the Independent company, in
its official report of the year's work, shows an increase of from 702 subscribers to 1,325. It has also
doubled the length of its lines and general capacity
for good service, the switchboard at Boise now having a capacity of 2,000. It reports a steady increase
in its business on community-farmer lines, and will
make that system a feature during the year to come.
Never in its history has the Bell Telephone Company accomplished so much in the e-xtension of
lines and improvement of ser\'ice as during the year
just past, and the work planned for 1903 for Idaho
and surrounding connections in Utah, Wyoming and
Montana is very extensive. In Boise itself the
switchboard capacity has been doubled, and over 200
more subscribers were added during the year, but
the construction of new lines connecting the Idaho
caoital with San Francisco, Salt Lake, Northern
Idaho and Denver, has been the great work of the
Bell concern.
The new lines to Coeur d'Alene,
Thunder Mountain. Star, Emmet, Pearl and other
mining camps, have opened communication with
the outside world, and been a blessing to the people
of those places.
The lines planned for tqo^ will
make communication direct with LTtah and Northern Idaho points. .Ml exchanges throughout the
small cities of the state reoort an increase of business for the last year of from 50 to 100 per cent.
last

Telephone Competition
The Richmond

(Va.')

Maunin, adds:
"We wish to

state that we have ascertained that
nubile opinion is emnhaticallv in favor of only one
telephone system, and wc believe a continuance of
our system, at the rates which we are now charging, would mean to us financinl loss.
are now
required to put our wires underground, which will
entail increased loss to us, and I0 the public serious
inconvenience and annovance. while the result would
simply be to duplicate facilities which already exist."

We

The Chicago Telephone Companv. according to
recent announcement, has now in oneration. including outlvinp- districts, nearly 80.000 telephones.
The number of new instruments installed in the
citv during December was 1,500. brinq'int' the ntmiber of telephones used here up to nearlv 60.500. The
gain for the vcar approximates '^3.000 instruments,
showimr wonderful progress made with the nickelin-the-slot machines.
a

FIELD.

The People's Co-operative Telephone Company of
Clarkshill was incorporated on January gth.
The
company proposes to construct, maintain and operate
telephone lines in Tippecanoe, Clinton and Montgomery Counties, with an exchange at Clarkshill.
N. J. Baily heads the board of directors.
The Citizens' Telephone Company of Kokomo
has certified to the secretary of state that its capital
stock has been increased from $25,000 to $100,000.
The increase was accomplished by issuing 1,500 additional shares of the capital stock of the company at
the par value of $50 each.
Stephen Tuder is president, and Charles Jay, secretary.
The Winamac, Kenawa and Knox telephone plants
have been purchased by a Winchester syndicate
J. L. Thompson, which will buy a good
of the Northern Indiana exchanges.
The People's Mutual Telephone Company of Silver Lake has had a complete change in management,
owing to the dissatisfaction of stockholders with
the old management. At the annual meeting Carlin
Meyers of Mentone was elected president, to take the
place of Henry L. Oldfather The old management
has refused to turn over the books and offices to the

headed by

many

new

officers,

ment

and the

difficulty will likely find settle-

in the courts.

A

telephone war has been declared at Gas City.
Central Union Telephone Company is charged
with cutting rates on the sly, against the United
conipany, a new concern, which recently put in exchanges at Gas City and Jonesboro. A good many
people deserted the Central Union for the new
company, although the rates were the same. It is
now charged that the Central Union is giving the
free use of its telephones to many people and making
very low confidential rates to others.
Judge Curry of Evansville holds that the statute
prohibiting profanity may be violated by the use
of profane language over a telephone.
Sherman
Davis of that city used profane and obnoxious language over the telephone, was arrested and fined
under the statute against profanity.
It has just been made public that a number of
prominent people in Indianapolis guard the numbers
of their telephones with much reservedness.
They
insist on the companies keeping their names and
numbers from telephone directories. This gives the
exchanges a good deal of additional work, but they
are obliged to pander to the conservative element.
If the plans of the city administration of Evansville are successfully carried into effect, it will be
less than a year before a municipal telephone plant
is in operation, and every wire of anv kind within
the fire limits is placed in conduits. The mayor and
city attorney spent last week in Chicago, to complete
arrangements for disposing of stock among supply
houses and construction companies.
They report
success beyond expectation, and now claim it is only
a question of a short time until the municipal company will ask for a franchise and work will begin.
It is said that the plant of the Danville Mutual
Telephone Company is the largest in the world, considering the population of the town. The plant began operation June i, 1S97, with 99 instruments and
one toll line. It now has a telenhone for nearlv
every five of the inhabitants of the city, and 248
farm connections and 21 toll-line stations. The system covers Hendricks County and has telephones in
Boone and Putnam Counties. Connections are available with about 7S.000 instruments in Indiana. There
are three special circuits from Danville to Indianapolis and one that connects Danville, Greencastle and
Indianapolis, making it possible for four persons to
talk from Danville to Indianapolis at the same time.
There have been some clashes between the Danville
companv and "the free farmers' lines," and the latter
claim that they will yet get a line into Danville, the
privilege having recently been denied them.
F.

The

Ohio Telephone Notes.

Company

has
petitioned the council of that city for consent to the
transfer of its physical property, includine all poles,
wires, cables, fixtures, etc.. to the Southern Bell
Telephone and Telegraph Comnany. and to be released from any obliiration to the citv. In making
the petition the president of the company, .\ddison

1903

Indiana Telephone Items.

in Virginia.

Telenhone

17,

A
a

story

company

comes from Cincinnati
to be

phone Company
will

to the effect that
as the United States Telewith a capital stock of $10,000,000.

known

he incorporated

in

New

Jersev next week and

that it will be a consolidation of all the Independent
interests of Ohio, so far as long-distance lines are
concerned. Furthermore, it is stated that it will
include the Everett-Moore interests and will provide
for an entrv of the Independent lines into CincinPresident F. S. Dickson of the Federal Telenati.
phone Companv declares that no such move was contemplated by the Everett-Moore people, and further
said the alleged new company would not be allowed
to use the name of the L^nited States Telephone
Company for its purposes. He said he was much
surprised at such information, and did not seem to
know who is interested in the company.
Evervthing possible is now being done to release
the equities of the Everett-Moore syndicate in the
traction companies, in order that the new plan of refinancing the telephone properties may be taken
up aclivelv. In some instances the work of improving the plants has been taken un already, but this

cannot be aggressivelv done until all other matters
are cleared up and out of the way.
The Home Telephone Company of Minster has
completed its plant with 75 telephones working. J.

January

liaison of

1

c

;

17,

A
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Wapakoneta

is

the general

manager cl

company.
Mr. Cotterman of Deshler applied to the

Town

Council of ilcComb for a franchise to build and
L'perate a telephone exchange, and it was passed on
first reading.
Miss Anger Fruckey owns and
manages an exchange there now. She is one of the
.ry few women in the active telephone business v-\

the

The Rocky Mountain Bell Telephone Company
had 2,169 instruments in use in Montana on May i,
igoi.
On December i, 1902, the number was 4,120.
The Burlington and Augusta Telephone Company
has completed about 100 miles of rural lines and
connects with the Mississippi Valley Telephone Company in Burhngton, Iowa.
R.

\

i1k-

United States.

A. C. Driker, representing Philadelphia capitalists,
has been in Clarksburg and other West Virginia
i.wns, loolcing over the telephone possibilities in that
-Late.
He states that it is the intention of his syndicate to build lines throughout Central West V^ircinia and extend them to Ohio and Pennsylvania,
where they will connect with other Independent lines.
The annual meeting of the stockholders of the
'herlin Telephone Company, Oberlin, was held on
full board of dievening of Januarj- 5th.
c
viors was chosen, and they afterward chose the
'llowing-named officers: President, E. P. Johnson j
Squire; treasurer, C. K. Whit\ ice-president, M. M.
secretary, A. S. Root.
The exchange was
ney
through
the
wires crossing the trolley
urned out
wires some little time ago, but repairs are now well
under way.
The New Pineville Telephone Company of Bell
County, K}'., has been incorporated with a capital
stock of $3,600, to build a line from New Pineville
to Flat Lick, Knox County. J. C. Brown, N. M.
Gregorj- and others are interested.
The report of the officials of the Warren and
Niles Telephone Company shov/s a very satisfactory
business for the last year. Warren has 935 telephones in operation and Niles and Mineral Ridge
The board of directors for the ensuing year
400.
Washington Hvde, Jules
is made up as follows;
Vautrot, Jr., G. B. De Voe, C. W. De Voe, C. C.
*

A

:

:

!

Clawson, J. J. McClean and C. B. Selby.
The Auglaize Telephone Company of Waynesfield
has increased its capital stock from $5,000 to $15,000.
Harper Stiles is president of the company.
The Village Council of Ottawa has granted a
franchise to the Farmers' Home Telephone Company,
which will allow the erection and operation of an
exchange in the town.
O. M, C.

Telephone News from the Northwest.
The Northwestern Telephone Exchange Company
expects to add several new sections to its- exchanges
in St. Paul and Minneapolis and will install modern visual-signal exchanges for Fargo and Grand

Southern Telephone Developments.
The Southwestern Telephone Company will, it is
said, install a new system in Helena, Ark., on account of deficiencies in the present system. A new
switchboard and 450 new telephones will be included
among the improvements.
The Newton (N. C) telephone exchange has been
sold to W. T. Love of the Piedmont Telephone Company of Gastonia, N. C.

The

long-distance line of the Bell Telephone and
Telegraph Company, which is being built from Atlanta to Chattanoocra, Tenn., has been completed
to a point within 17 miles of Chattanooga.
The Independent telephone ordinance has passed
the City Council of Chattanooga, Tenn., and the
matter is now with the Board of Aldermen.

The Gainesboro Long-distance Telephone Company
Carrollton,

of

change

at

was recently

I

through the Fargo
exchange of the Northwestern Telephone

N. D.)

calls

Exchange Company for three days recently was 15,264 per da3% Fargo has 1,187 telephones, so it has
an average of almost 13 calls per day.
The Badger State Long-distance Telephone Company of Janesville, Wis., has come under the control
of ililwaukee parties and will be reorganized.
The Northwestern Telephone Exchange Company
has completed two additional wires between St. Paul
and Minneapolis and Duluth and Superior, making
a total of five wires.
The Twin City Telephone Company has reached
St. Peter, ilinn., and has opened connection from
the

Twin

Cities

to

that

village.

A rural telephone line is projected into Kindred,
N. D., by farmers east of that place.
A

proposition is before the council of Little Falls,
Minn., for a local telephone exchange to connect
The counw^ith the Twin City Teleohone Company.
cil does not seem to regard it kindly.
The council of Grand Forks, N. D., has two applications for a franchise to install a competing local
telephone system. One is from the Twin City Telephone Company, and the other comes from Chicago
parties.

The Chippewa County Telephone Company

will

wires to Chippewa Falls, Wis., and estabexchange. The company touches all
important points of the county except Chippewa
The cit}- exchange will be largely underFalls.
ground and will cost about $30,000.

extend
lish

a

has bought out the local exGa. An 18-mile connection

built to

Cedartown.

The linemen

of the Asheville (N. C.) Telephone
recently went on a strike, have rework.
L.

Company, who
turned to

The Talked-of Telephone Combination.
A southern correspondent of the Western Elecgives some additional information concerning the proposed alhance of the Independent telephone companies of the United States of which the
Memphis Telephone Company is to be one of the
largest holders.
The deal is likelv to be consummated under the name of the Memphis Long-distance Telephone Company, headed b}'- Harry Meyers
of Covington, Ky., the object of the Memphis combination being to unite with the systems of a number of neighboring cities and prepare for entering
a big combination of the South, with connections
north and east. Judge J. M. Thomas of New York
is said to be at the head of the entire movement.
trician

TELEPHONE MEN.

Forks, N. D.

The average number of

Ga.,

Cedartown,

T. P. Sylvan, local manager of the Central Union
Telephone Company at LTpper Sandusky, Ohio, has
resigned, to accept a better position with the company, and Joseph Hutter has been appointed to succeed him.

William S. Powell, manager of the telephone exchange at Stevens Point, Wis., will be transferred
He will be succeeded by R. F.
to Eau Claire, Wis.
McCleavy, at present manager of the office at De
Pere, Wis. W. L. McLaughlin, chief lineman at
Stevens Point, will become manager of the De Pere
office.

L. W. Stanton, Electric Building, Cleveland, who
has recently engaged in business as a consulting telephone engineer,, was formerl}"" electrical engineer and
superintendent of equipment for the Federal Telephone Company of Cleveland. Previous to that connection he was in the Bell service. Thus he has had
a wide practical experience not only in the installation and equipment of telephone apparatus but in
line construction and the cost O'f construction and
maintenance. He has already closed several contracts
through the Central states for making a systematic
inspection of plants and drawing specifications for
new .equipment, and is rapidly developing the practically new field of consulting telephone engineer-

its

local

The Bell Telephone Company will establish a local
system at ilacgregor, Man., at once. The materials
have all been received.
The Municipal League of Sioux City, Iowa, will
investigate the needs in telephone matters, before
indorsing an application for a second telephone system.

The Farmers and Merchants' Telephone Company
of Washta, Iowa, has been incorporated. The voters
of Washta recentlj' granted a franchise to the company.
The Rockj^ Mountain Bell Telephone Company
plans the construction of a new connection from
Montana points with Denver, via Cody, Wyo. The
present connection with Denver from Montana is
made via Pocatello, Idaho, and Salt Lake, Utah.
The Hawkeye Telephone Company will install a
local exchange at Milo, Iowa, in the early spring.
The total cost of the telephone operators' strike
in Des Moines, to the labor unions, was $7,568.43.
The Great Northern Telephone Company of Forest City, Iowa, will increase its capital stock to $100,000.

The Clarion and Northwestern Telephone Company of Clarion, Iowa, has decided to increase its
capital stock from Sio,ooo to $20,000.
have
Farmers of East Platte, near Kent, Iowa,
formed two companies to establish rural lines.

EXTENSIONS AND IMPROVEMENTS.
A plan is under way to build and operate a telephone system which will include Galena, Carthage,
Webb City, Cartervllle and Joplin, Mo., at a total
cost of $ioo,coo.

John McGee, manager of the Nezperce Co-operative telephone system in Idaho, states that his company is about to construct lines from Ilo, Idaho, to

Morrow, and connect them with Ferdinand, Idaho.
The Clifton mining district in Utah is to be
greatly benefited by the telephone line about to be
constructed in Deep Creek, between St. John's and
Ibapah, Utah. The actual construction will be 118
miles in length.

work of the Rocky Mountain Bell
in Montana for the coming year
be the extension of a line from Red Rock,

The

principal

Telephone Company
will

Mont., to Thermopolis, Wyo., giving direct communication from points in Montana to Denver, Colo.

The Home Telephone Company

of Los Angeles,
Cal., is about to begin the installation of its new
Angeles,
Cal.
It is intended
at
Los
switchboard
to complete the operating room soon after the first
of February. One hundred and twenty-five miles
of telephone poles have already been placed in posiOfficials estimate that the
tion by the company.

company

will

be in running order by February 20th.
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GENERAL TELEPHONE NEWS.
The Rocky Mountain
just put

Bell Telephone Company has
on uniformed messenger boys at Cheyenne,

\V.\'o.

Congressman-elect D. F. Lafean has been elected
president of the York (Pa.) Telephone Company.
The other officers are: John McCoy, vice-president;
H. H. Weber, secretary; C. C. Frick, treasurer;
George B. Rudy, general manager.

The telephone girls of the Butte (Mont.) Bell
exchange have formed a union, and demand an increase of pay from $35 to $50 monthly, with chief
operators asking a $20 raise from $40 monthly to
The matter has been referred to the home
$60.
office at Salt

Lake

City.

The La Crosse Telephone Company

of La Crosse,
Wis., will award a contract for telephone equipment
for the La Crosse exchange on January 15th, the ultimate capacity of the exchange to be 3,000 lines.
Specifications were prepared by L. W. Stanton, who
will also supervise the installation.

An explosion of dynamite in the exchange of the
Georgetown ( Ky. )
Telephone Company almost
wrecked the Kerr Block in Georgetown, where the
exchange is located. Miss Mamie McCullough, an
operator, was also badly injured, having one of her
arms broken and her body badly bruised.
At a meeting held at Hopkinsville, Ky., the stockholders of the Cumberland Telephone and Telegraph
Company voted to increase the stock from $9,000,000
to $20,000,000, and extend the lines into a great area
of new territory. It is stated that an exchange costing $15,000 will be built at Hopkinsville.

A

Newark (N. J.) physician, tired out by professional duties, was recently called at midnight, by
telephone, to attend a child suffering from croup.
"Are you sure the child has the croup?" he asked
the anxious mother; "bring it to the telephone and
let it cough."
This was done and "that's croup,
sure enough," answered the doctor, who hurried and
prescribed for the baby.
is

The Sunset Telephone Company of San Francisco
preparing to make a number of improvements in

in California.
An underground system will
be laid in San Jose, Cal., and additional equipment
will be put in at the San Jose exchange.
Improvements on the line in Oroville, as well as in Southern California, will be made.
its lines

recent meeting of the Home Telephone
of Rockford, 111., it was decided by the
board of directors to join with the Interstate Telephone Company. This will necessitate the construction of a line to Beloit, Freeport and Belvidere. The
contract will be let at once and work will begin as
soon as the weather will permit. This will give the
Home company long-distance connection with 6,000
subscribers.
The company has 1,650 subscribers of
its own, and the list is still growing.

At

a

Company

The Washtenaw Daily Times of Ann Arbor, Mich.,
amusingly tells how a man was appointed to and
confirmed in an office by telephone. It became known
to the aldermen of that city, while in session, that
there was a vacancy in the office of superA'-isor, and,
wishing to fill it at once, the city attorney was requested to telephone the mayor and ask him to send
in the name of some person he wished to fill the
The mayor

replied bj' telephone he did
appoint, but a man was sugan alderman, and the appointment was
made by telephone. Thereupon the aldermen unanimously confirmed the appointment.
position.

not know
gested by

whom

to

Notwithstanding the defeat of a special franchise
the city of Detroit having for its object the
merging of all Independent telephone companies
in competition with the Michigan (Bell) Telephone
Company, the Co-operative Telephone Company is
establishing an exchange with a switchboard of
In

C. M. Burton, who is
12,000 telephones capacity.
head of this company, says the exchange will
working order in a few months, as the financial backing is ample, and in the event of the final
defeat of the merger franchise, his company will go
on with the installation of 300 telephones in business
houses. The conduits of the Edison company or
the People's Telephone Company will be 'used.
at the
be in

MANUFACTURERS AND DEALERS.
The Chicago Pay Station Company of Chicago
says it is receiving, daily communications from the
telephone field, indicating that, in the spring, many
of the large telephone companies intend to adopt
the measured service to some extent, by thi use of
"coin collectors," in order to cut off the "deadhead" service, which is so detrimental.
The Western Telephone Manufacturing Company,
successor to the Western Telephone Construction
Company, Chicago, announces that It manufactures
a complete line of high-grade telephone apparatus,
producing everything from the raw material into
the finished product. The companj- will be pleased
to furnish estimates on switchboards and telephones
for central-energ}', magneto express, supervisory and
transfer systems and power plants, complete or in
part; also bridging, series and desk telephones,
linemen's test sets, operators' telephone sets, or any
special apparatus.
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Settlement of Toll Business Between
Connecting Companies.'
By

a. L. Hutchinson.

enterprise depends
to do business
the full compenat profitable prices and to
In tliese times, when compesation when earned.
tition is so keen that large business concerns must
look after the smallest details of their expense accounts that the profit and loss account does not
show a balance on the wrong side of the ledger at
the close of the year, how much more necessary is
for a telephone company whose gross earnings
it
are made up of a great many exceedingly small
sums, to be absolutely sure that every penny earned
by it is charged to the proper source and duly col-

ultimate success
upon the ability of its
Tlie

of any

management
collect

lected.

A

company doing business over
wires exclusively can check its own Dusiness and know that every station is collecting and
accounting for all services rendered. But with Independent telephone companies fairly swarming over
the country which have more or less joint business
with each other, their business transactions become
as complex as the business transactions between
its

single telephone

own

individuals, and we have a problem which calls for
the simplest solution possible.
The transactions of business between connecting
telephone companies is without a parallel. Railway
systems may have joint traffic arrangements, but
when a car or train of one company passes to the
tracks of another, it only occupies as much of the
connecting company's tracks as the rails required
to stand upon, or the block in which it is running.
Telegraph systems may have joint traffic arrangements, but the messages are transmitted in relays
and only the wires of a single company are in use
But when you step into the telephone
at a time.
to tell your wife at B that you won't be
office at

A

home

week you are monopolizing one complete

for a

A

to B, to the exclusion of every other
to use any portion of that circuit

circuit

from

person

who wishes

at

the

same time.

Therefore, a system for taking care of the business of connecting telephone companies, is demanded
The
which will fill the following requirements
system must have a uniform method of ascertaining
:

rate between any two points, which should be
based upon the air-line distance between those two
points, whether the message passes over wires running upon the air-line route or in the most roundabout way, and whether the wires necessary to complete a circuit between the two points belong to two
companies or a dozen companies. -And there must
be a uniform system of dividing the fees received
among the connecting companies.
tile

You are in iVIadison, Wis., and
To illustrate
yon wish to communicate with Sweet Home. The
operator knows only her own sweet home, but you
tell her that Sweet Home is in the northwest corner
of Hoosierdom, and she turns to a map, lays down
a ruler and instantly tells you that you can talk
You are in a rush as your
five minutes for $1.20.
The operator
train leaves Madison in 15 minutes.
therefore calls for Sweet Home, Indiana, and in a
To
short time you are talking with your wife.
:

make that connection, we will say, wires of six
different companies have been brought into use, and
you are monopolizing them all for the time being.
There is no traffic arrangement between the company at Madison, Wis., and the company at Sweet
Home, Ind., nor with any of the four intervening
connecting companies, which we will designate as
A, B, C and D, and yet each and every one of those
companies must be ready to furnish the use of their
wires without stopping to ask how they will get
paid for their services, else valuable time would
be lost, and you would have to leave for your train
without talking, while the companies would be out
$1.20.
Hence there nuist be a system by which
each company shall share in that $1.20, and that each
company will know that its share is looked after
without any special effort of its own other than
making a record of the message.
It is not the province of this paper to say what
the basis of the division of fees should be, nor
what should be the schedule for determining the
air-line rates for joint messages, but to urge the
necessity of a uniform system that shall be recognized by every Independent telenhone conipany
in the United States.
In the illustration, the operator at Madison makes
a record of your message and at the end of the
month reports it and transmits the $1.20 to the
proper officer of her company. The Madison company thus far is $1.20 ahead. The operator at Sweet
Home also makes a record of your message, and
at the end of the month sends it to the proper officer
of her company, which, we will say, has its headquarters at South Bend. The two terminal companies thus have records of the message, but of the
four intervening companies two checked the mes.s.tge, and the other two, in the rush of business,
made no records of it.
will say that the operators at
and B kept a record of the message,
let it pass unrecorded.
but C and
Now, without
a system for handling joint business. C and
would
not only not have a record of the business, but
w'ould have no informaticyi that they had a claim
against any companv
in fact, would not be ap-

We

A
D

D

;

prised that they had performed any services for
you.
It follows then that there must be a central office
to which the operator at Madison must send a record of your message. It also follows that the operator at Sweet Home should send a message to
some central office and it also follows that it is best
for each intervening conipany to have at least one
of its operators check and report that message to

some central office.
There should be at least one central office in
each state. For the present illustration, we will
assume that there is one such central office in
Wisconsin, Illinois and Indiana.
Now, as your
in Wisconsin, the record should
be transmitted to the central office in Wisconsin, to
enable that office to know that the record as received from the Madison conipany is correct. The
central office should also receive a report from the
operator at Sweet Home, as well as checking slips
from the intervening companies. The central office
is then enabled to apportion the $1.20 for your message among the si.x companies, and if any one of
the six companies has neglected to report it, or
even if all the intervening companies have neglected
to report it, their shares of the $1.20 are determined

message originated

and credited

Now we

to their respective accounts.
will suppose that a commercial

tourist

South Bend wishes to talk with a customer at
Madison. The terminal companies are the same, the
joint rate is the same, and the connecting stations
are the same. The South Bend operator then reports that message to the Indiana central office, as
does the Madison company, and each of the inat

tervening companies.

At the close of the month each central office
sends a statement of the joint business to each
connecting company as made up from reports received by it. Thus, we will say, Ihe Madison company receives the Wisconsin report showing that
it owes
the South Bend company 25 cents, A 10
It
cents, B 15 cents, C 21 cents, and D 14 cents.
also receives a report from the Indiana central
office showing that it has a credit of 20 cents for
the message sent from South Bend, so the Madison
company transmits five cents to the South Bend
company, and their account is settled. Both the
Madison and South Bend companies then transmit
the proper amounts to the connecting companies,
and the transaction is closed.
There may be a thousand and one combinations
which enter into the work of the central conipany
in ascertaining the balances at the end of the month,
but they are all worked out in the same way. Of
course, among companies of a single state the system is not as complex, so I have chosen an illusThis method enables
tration involving three states.
carefully
business
its
every company to have
checked and to know that if some of its operators
are negligent, there are others wdio are watching
its business and looking after its interests as carefully as though an officer of the company.
Now what should this central office be. what
duties should it perform and what should be its
In answering these questions. I
responsibilities?
shall

make

use

of

my own

personal

experiences,

no matter how nice a theory may appear, when
reduced to plain reading, its utility depends entirely upon actual results obtained by putting the
for.

theory into practice.

The

central office should be a clearing office in
All joint messages
true sense of the name.
should be reported to it. The original record slip
slip,
receiving-record
with
Ihe
compared
should be
and if more than two companies are involved, the
checking slip should be made use of, where the
terminal records do not agree. All stations should
report to the clearing office at least four times a
month, as the earlier an error is detected the easier
should be corrected
is corrected, and all errors
it
and the station in error notified of the correction

the

at

once.

The clearing office must open an account for
every station with every other station to which a
message has been transmitted. At the end of the
month the separate station accounts must be
brought

together,

and

all

companies

having joint

business with each other must be included in a
The balances between the sevsingle statement.
eral companies in a single statement must then be
brought together and the clearing office must designate what amounts are payable, and to whom
payable, to balance the accounts of all companies
included in that statement.
While to those unfamiliar with the system of
the State Telephone Clearing Company of Wisconsin, all this work would seem to be a complex
and laborious task, yet several months' experience
with the system of that conipany has demonstrated
that it is simple, it is absolutely correct, and it is
so_ flexible that it may be adapted to the conditions
of any schedule or traffic agreements between connecting companies.
recall one statement for October which showed
I
a total of 738 messages, with a total revenue of
$128. divided among 18 companies. Twelve drafts
amounting to $13.89, paid by six of the 18 conipanies to the other 12 companies, settled the entire
business for the month.
The cost was one cent per message to each company sharing in the fee of any message, and if each

attempted to check and settle its
nwn business with each of the other 17 companies,
would have required reports from each of the
it

conipany

I.
Pa^er read before the Interstate Independent Telepbonc
Association al Chicago 00 Pecepib^r 9, 1902.

January

had

17,
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other 17 companies, it would have been obliged to
report to each of the other 17 companies and it
would have been obliged to make a monthly balance
sheet for each of the other 17 companies. In fact,
each company would have to do the same work, and
be to the same expense for the settling of its own
business as the clearing company for the entire 18
companies.
The clearing company should be a company distinct in itself, and it should not be a mutual affair.
I
know it is claimed by many that the clearing
office should be an office in which all companies
should have an interest, but while this might be
satisfactory, yet like the mutual telephone company
which starts out to do business by compelling every
subscriber to be a stockholder, it soon finds it advantageous to take in subscribers who are not stockholders, and as the clearing company is not a
company which demands the investment of any considerable capital, and as its duties are to serve all
alike, it should be as distinct from the operating
company as is the factory which manufactures the
instruments. Its business is a business distinct in
itself.

The nature

of the business is such that the reare confined to correcting the errors
of operating companies, and in apportioning the fees
and making correct reports of the same. As each
operating company gets an itemized statement of
the business done by every station on its lines with
every other station on the lines of every other company, and such statements must balance to a cent,
each company is informed of the correct balances
due it or owing by it, and the company which fails
or refuses to pay the balances is the responsible
company and liable for moneys had and received.
The clearing company should handle no funds,
but it should draw drafts against debtor companies
for such amounts and payable to such companies
as shown by its statements to be due, and such drafts
should be honored and paid by the company against
w'hich same are made.
The time has gone by when connecting companies
can operate successfully by allowing each company
to retain what it collects as its share of all joint
Such methods were practicable and
toll business.
apparently fair when not more than two or three
companies were concerned, but with the construction
of connecting links, which make a vast network of
wires owned by hundreds of companies, the clearing
company becomes a company of necessity.
snonsibilities

BOOK TABLE.
Physics for High-school Students. By Henry
Carhart, LL. D., and Horatio N. Chute, M.

S.

S.

&

Bacon. 1902. Pp. (five by
7% inches), vii., 433, with 323 illustrations.
It would be difficult to produce a better textbook on physics for the purpose for which this is
intended that of serving as a class-room manual
The aufor high-school students than this work.
thors are recognized authorities and have had large
experience in teaching physics, one's work being
in the university and that of the other in the high
school, and the book which they have produced may
Seven years
well be classed as a standard textbook.
ago these authors brought out their "Elements of
Physics," a work which has long been regarded as
The advances in
a standard for high-school use.
physics have been so rapid and the point of view
from which many topics are now considered is so
different from that of seven years ago that the best
plan seemed to be to make a new book rather than

Boston:

Allyn

—

—

revise the old one.
The different chapters are clasunder the following heads
Properties of
Matter, Mechanics of Solids, Mechanics of Fluids,
Sound, Light, Heat and Magnetism and Electricity
an arrangement differing slightly from that of the
former edition. The text is clearly and concisely
stated and is explained by the aid of descriptions
of experiments, and at the ends of the difTerent
sections of each chapter are given a number of
questions and problems covering the subjects treated.
sified

:

—

The subject-matter has been thoroughly revised and
brought up to date, the electrical chapter containing
such recent developments as Roentgen rays, wireless telegraphy and the Nernst lamp. The typograph'features of the book are excellent, the illustrations being numerous and of good quality, while
the selection of the type has been made with care.
ical

Pocket Edition of Di.\GRi\MS and Complete InF0RM.\TI0N FOR TeLEGR.\PH ENGINEERS AND STUDENTS. By Willis H. Jones. New York: The
Telegraph Age.
260,

with

126

1902.

Pp.

diagrams and

(4% by 6%
illustrations.

inches),
Price.

$1.50.

This book has been pronounced by practical telegraph engineers to be the best book on telegraphy ever
issued, and it is certainly deserving of the marked
favor with which it has met. The author, who is a
practical telegrapher, is happy in his style of presenting the subject matter in a clear and pithy manner, so that the book can be read with profit by the
inexperienced operator, while it is valuable to the
The opening chapters are of an
skilled telegrapher.
elementary character, treating of magnetism and electhe
dynamo, electrical measurements, etc.
tricity,

The duplex and quadruplex are next taken up together with the solution of problems that arise in
The equipment of a
connection with their use.
modem telegraph office is described, and separate
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chapters are devoted to relays, repeaters, storage batteries, switchboards, wiring connections, etc.
The
telephone is briefly described, and interesting chapters
are given to simultaneous telegraphy and telephony,
duplex
the phonoplex, the Wheatstone automatic
and line construction. Wireless telegraphy is very
Multiplex and high-speed telebriefly considered.
graph systems, such as the Rowland, Mercadier,
Delany and Pollak-Virag, are not mentioned, probably for* the reason that they have not entered, as
yet, into the practical operation of the American
telegraph office. The diagrams used throughout the
work are of a high order of merit and form an inNo invaluable aid to the explanation of the text.
dex is contained in the book, but the contents with
list of chapters and subdivisions and an index of
diagrams enable one to refer to different subjects
readily. The book is neatly bound in flexible leather,
of pocket size, and should be useful to every telegraph engineer and student.

Westinghouse Propaganda

in

England.

Westinghouse gave the first European
demonstration of the Cooper-Hewitt mercury-vapor
lamp at the offices of the British Electric and Manufacturing Company in London on the evening of
January 8th. A large number of distinguished men
were present and tne demonstration was a marked

George

notable incident of the occasion was
success.
the exhibition of the new Cooper-Hewitt static converter, which converts alternating to direct current
and for which great claims are m.ade. After the
demonstration Mr. Westinghouse gave a dinner at
Claridge's Hotel, at which nearly 100 guests were
present, including Lord Kelvin, Lord Rothschild,

A

Morley, Lord Claude Hamilton, chairman
Eastern Railway, Lord AUerton, chairman
Railway, Sir Henry Oakley, chairman
Central London Railway, Colonel Mellor, chairman
Metropolitan Railwaj', Emil Garcke, chairman British Electric Traction Companj', Colonel Yorke of
the Board of Trade, Sir Charles Rivers Wilson,
James C. Stewart and Sir Joseph Lawrence. It is
understood that arrangements are being made for
the manufacture of the Cooper-Hewitt apparatus
the various Westinghouse works throughout Europe

Lord

Great

Northern

m

Westinghouse Elecand Manufacturing Company, Ltd., of London,

tric

have recently issued their third annual
report, showing a material increase in growth of
the company's business and indicating an industrial
reawakening in England. Heretofore, orders have
been executed at Pittsburg, but now that the coinpany's works at Trafford Park, Manchester, England, are practically completed and about 3,000 men
employed, manufacturing operations have begun,
and all orders will hereafter be executed there.
construction department has been organized to
carrj- out building and general construction work,
thus' enabling the company to undertake the complete
installation of large railway, power and lighting
This department will be under the manageplants.
ment of James C. Stewart of the well-known engineering firm of James C. Stewart & Co.
Many important contracts have been obtained by
the British Westinghouse Company during the last

A

year, including those with the Metropolitan District
Railwav Company, the Metropolitan Railway Company, the Clyde Valley Electrical Power Company,
the London United Tramways Company, Ltd., the
tion,

Exeter CorporaNewcastle Corporation, and the Swansea Cor-

Tramways Company,

Ltd.,

poration.
The erection and equipment of the works at Trafford Park have absorbed the bulk of the available
capital of the company, comprising, approximately,
The extensive business in hand, as well
$8,750,000.
as the new business in prospect all of which is to
be executed at the company's works will require
additional funds, and the directors, therefore, propose to issue $5,000,000 additional stock, one-half

—

of which

is

—

to be issued immediately.

Electric Railways for Monterey, Mexico.
the ilonterey (Mexico) Electric
Railwav Companj", as definitely announced by Sperry
Jones & Co. of Baltimore, are to build 30 miles of
railway in Monterey itnmediately. The
electric
company has acquired the Monterey city railway,
with a 'line 13 miles long, and the Monterey and
Santa Catalina railroad, known as the Slayden line,
15 miles long both these roads are operated by mule
cars.
The company has also acquired the Mackin
and Dillon concession for 23 miles of line on other
It is
streets, making a iotal of 51 miles of road.
The capalso proposed to conduct a freight service.
the
but
ital stock of the new company is $1,500,000,
amount of bonds to be issued is not yet decided.

The

for

plans

;

The Chicago and Milwaukee Railway Company's
property between Evanston and Waukegan has been
conveyed by deed to the Chicago and Milwaukee
Railroad Company, the consideration being $3,400,000, subiect. however, to a bond issue of $1,500,000,
in which the Royal Trust Company of Chicago and
the Cleveland Trust Company of Cleveland are
Of these bonds, which are payable July
trustees.
cent, the amount of $1,000,000
1, igig, at five per

has been issued.

railroad

company power

electricity.

to

change from steam to

The new

In fact, the details of no less
generating stations have been worked
out, and the following are brief particulars of the
two that are being actually constructed
One will
contain 24 Niclausse boilers, and five 3,000-horse-

project involves the expendirailroad, of $25,000,000, and
both sides admit that the controversy as to plans
and terms has passed the stage when it could become dangerous.
With a common understanding
virtually reached engineers are now at work on a
plan which may be outlined as follows: From Croton,
on the Hudson River division, 34.42 miles from the
Grand Central station, and White Plains, on the
Harlem division, 22.44 miles from the terminal, all
trains, express and local, will be operated by electricity.
By the new plan it is believed trains will be

power W'iilans engines, direct-coupled to 2,000-kilowatt Ganz three-phase generators. The extra high-

Plains in 32

London

—

most advanced.

the

than

four

:

pressure mains will be three-core, paper-insulated,
lead-sheathed
cables,
laid
solid
in
earthenware
troughs, the high pressure being concentric, paperinsulated

cables, laid direct
in
the ground.
In
connection with this generating station there are
four sub-stations
under construction. The other
generating stations actually being built will at first
contain three Lancashire boilers and two 360-horsepower engines and two 220-kilowatt Westinghouse

two-phase generators.
Last .jear the London County Council promoted
a bill before Parliament to enable either itself or
the local governing bodies of London to purchase
the electric-lighting^undertakings in London upon arbitration terms before the expiration of the franchises to the various companies.
The London electric-lighting business is now in a very flourishing
condition, and the opinion forced upon Parliament
was that the purchase proposed flavored of the impossible.
Hence the bill was thrown out, but, ignoring the fact that absolutely no change in the
conditions has arisen to alter this opinion since then,
the London County Council has again given notice
of the promotion of identically the same measure
this year.
It is these little obstinacies that enable
opponents of municipal trading to come forward
with a reasonable argument, and just at present

controversy surrounding municipal versus private-company trading, is being" waged in certain
quarters, apropos of electrical w'ork, with all its

the

Electric-tramway

officials

in

many

quarters

seri-_

consider the advisability of inaugurating a
freight traffic on their cars. In the Potteries district
of the Midlands, a certain amount of small-parcel
traffic has been managed for some time now, but a
ously

much more

portentous scheme is being discussed
w-here there seems every probability
of an arrangement being made between the municipal-tramway authorities and the dock company
for the transport of the latter's goods over the
tramway system, which connects up with the South
Lancashire company's electric tramways these two
systems being combined, cover the longest distance
of any concerns in the kingdom, by electric-tramway
Liverpool,

in

;

traction.

The Great Northern and City Railway, a tube line
running from the city of London to Finsbury Park,
a northern suburb some five miles away, is almost
completed, and the opening may be looked for almost any day. The whole of the electrical equipment has been supplied by the British ThomsonHouston Company, and the latter concern intends
to have a big function on the occasion of the opening ceremony.
The combined trolley and conduit system of
tramways in Bournemouth is now operated very sucThe British house of J. G. White & Co.
cessfully.
had the contract.
in the south of London are now
the hands of the London County Council,
busily converting them to the undergroundconduit system. In the north of London, however,
the lines are still in the hands of a company whose
lease expires in 191 1, but one of the terms of the
lease is that the company shall convert to electric
traction at a period when called upon to do so by
the council. The council now thinks this time has
arrived, and has instructed its engineer to prepare
the necessary plans. The system in the north is
not nearly so extensive as the southern one, but a

The tramways

all

in

which

is

far-reaching network of electric lines has been
granted to the Middlesex County Council, starting
from the termini of those leased by the council
to the private company mentioned above.
The Tunbridge Wells municipal-telephone uiidertaking has now been handed over to the National
Telephone Company, and, from subsequent gleanmanageings, it would appear that the municipal
ment was carried out on very inefficient lines, and
systern.
the
of
designer
the
to
respect
without due
More than ever must it be emphasized that this is
not a true criterion of municipal trading in Great

W.

Britain.

New York

Notes.

—

York, January 12. It is officially announced
that a practical agreement has been reached between
New
the authorities of this city and those of the
York Central railroad, by which improvements are
suburban
to be effected that w'ill make through and
time not far
traffic swift, safe and pleasant, at a

New

In the Grand Central terminal of the railroad sweeping changes are to be made, and a bill is
giving the
to be presented to the sitting Legislature,
remote.

on the part of the

ture,

Letter.

London, December 31, 1902. Of the electrical
power-distribution schemes now in course of construction, the South Wales undertaking is by far

directors of the British

England,

Bath

CORRESPONDENCE.

old-time vigor.

and the United States.

The
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down from Croton in 40 minutes and from White
minutes.
Big yards will be built in
Croton and White Plains, into which locomotives
will be run after they have surrendered their trains
to powerful electric motors, and also for the accommodation of the hundreds of locomotives which
await outgoing trains. This is one of the biggest
terminal improvements ever projected in any city,
and that mighty hosts of travelers are interested in
it may be understood
from the statement that in
1902 nearly 16,000,000 passengers were handled in
the Grand Central station.
By the contemplated improvements and arrangements local New York Central trains loaded with passengers will be able to
run down to the Battery through the rapid transit
subways, and even over to Brooklyn, discnarging
passengers at all stations along the line. Outwardbound trallic can also be handled in the same way.
The hearing before the railroad commission of the
complaints against the Brooklyn Rapid Transit Company has come to a close. Charles E. Roehr, engineer of power and transmission, testified that the
maximum horsepower of the company was 47.500,
including the amount purchased from the Edison
company. He and Thomas E. Murray, consulting
engineer, and Dow S. Smith, general superintendent,
said that the company was rendering all the service
possible with present facilities. A new power house,
in course of construction, will add 54,000 horsepower
to the resources of the company,
Ex-Judge Dailey,
in summing up the case against the company, said
not a question of what the company had
it was
wanted to do, but what it had done. William F.
Sheehan, in reply, said that the company would undoubtedly fulfill the promises it had made, and added
that the company was under contract to-day to
pay within the next 10 months upward of $6,000,000
in cash for betterment and improvements and for
the greater convenience and comfort of the public.
The New York Central Railroad Company has
made a contract with the Gamewell Fire Alarm
Telegraph Company for the installation of firealarm systems for the piers, buildings and premises
run

of the

company

at

Sixtieth Street,

New York

city,

and at Weehawken, N. J.
Because of the failure of the Erie Canal to meet
the demands of trade Governor Odell, in his annual
message, presented the suggestions frequently made
that if the canal were enlarged to a nine-foot level,
and by the use of the waterpowers of the state and
by the introduction of electric motors, that not only
the same object could be accomplished, but that sufficient revenue could be derived from the sale of
power almost to maintain the canal. The cost of
electrical equipment and of providing waterpower
would, he says, be much less than under alternative
plans proposed, and embracing the improvement of
other state canals, and perhaps would accomplish
the

same

results.

Mayor Low, in his message, deals
the progress made last year in the

in

detail

with

settlement of
the transportation problems of the city, telling of
the granting of the Pennsylvania railroad franchise
to connect the boroughs of Manhattan and Queens
by an underground tunnel, and that the rapid transit
commission is now busy, through the engineers, with
the work of harmonizing and developing all of the
By worktransit plans in the interests of the public.
ing with the New York Central railroad officials all
grade crossings in the borough of The Bronx will
be abolished and the city will be paid $25,000 for the
new privileges granted to the company. Referring
to the agitation for improved facilities for passengers on the elevated and surface roads, the mayor
"It is a striking fact that the surface and elesays
vated roads of the city of New York carry more
paying passengers every year than all the steam
railroads of North and South America combined."
According to Bridge Commissioner Lindenthal, the
engineer in charge of the bridges over the Harlem
River has by experiments been able to reduce- the
consumption of hard coal from 25 to 50 per cent.
The reduction, says Commissioner Lindenthal in a
report, is accomplished by a chemical process, and, as
explained, is a combination of common salt, permanganate of potash, water and some other ingredients.
The same solution, it appears, when applied to soft coal, consumed the smoke and prolonged
burning powers without decreasing the
fuel's
the
:

heat.

Regarding

a

statement

of the

railroad

commis-

it would be a wise move to
transit question in this city in the
control of a local board, the Merchants' Association,
through one of its members, suggests that Mayor
Low commence such proceedings as would be necessary to carry the views of the commission into effect.
He believes it would be a wise move for the public
authorities to be made responsible for the rapid

sion, to

the effect that

put the rapid

transit conditions.

0.

WESTERN ELECTRICIAN

62

New England News.
Boston, Mass., Januao'

— At

the time of the receiver's sale of the Stoughton and Randolph street
railway, the purchaser, William A. Clark, Jr., paid
10 per cent, of $50,000, the purchase price, and was
given until January 5tli in which to pay the re9-

mainder. He assigned his claim to Henry S. MacPhcrson, representing Stone & Webster of Boston,
who paid the balance, and the road was turned over
to that firm.
Charles .\. Millikcn of Augusta, Maine, and his
son, Carl E. Milliken, who arc extensively engaged
in lumbering in Aroostook County, Maine, arc preparing to install an electric-light plant in Stockholm,

county.

that

In his inaugjiral address. Mayor Chapin of Holyokc, Mass., did not express much enthusiasm over
electric-light
service just
the municipal gas and
There has been long and tedious
started in that city.
litigation over the city's acquiring the plant from
the Holyoke Water Power Company, and it has
It will require $25,000 to make necescost $823,816.
sary additions to the electric-light plant.
McNamee of
In his inaugural address, Mayor
Cambridge, Mass., recommended the combining of
the city's street, park, water, sew-er, wire, lamp and
engineering departments under one controlling power
and suggested that these departments be placed in
charge of superintendents, who should be accountMayor Coulter of Brockton,
able to the mayor.
Mass., a socialist, advocated municipal ownership of
lighting and street-railway systems, and declared
against the granting of the use of public streets for
private profit.
During 1902 the city of Maiden, Mass., received
$29,506 from street-railway taxes.
The full bench of the Massachusetts Supreme
Court has sent down a decision in the case of the

New England Telephone and Telegraph Company
Company vs.
and the Boston Electric Light
the Boston Terminal Company, a suit for assessment of damages on account of the discontinuance
of streets in which plaintiffs had conduits, when
the South Terminal station was built. The plaintby the discontinuing of the
The
streets, their conduits were rendered worthless.
opinion refers to the statutes under which the con"The rights in the
duits were built, and states
streets which are so exercised or enjoyed, are not
common, alin
private rights which are shared
though used and enjoyed in different ways by the
different members of the public who pass through
a street or whose property is carried through it.
The petitioners have no rights of property
in the street and their constructions that were built
therein were personal property, .which they had a
right to remove and which could not be subjects
for the assessment of damages under statutes of this
The damages to be assessed were
kind
contended

tiffs

that,

:

.

.

.

.

only for rights of property in the real estate at the
time of the taking. As the petitioners had no such
rights, there must be 'judgments for the respondent.'

"

the annual meeting of the Northern Telegraph
Company, a subsidiary of the Western Union Telegraph Company, the following-named officers were
.'\t

Smvth. widow
Smyth of New Hampshire; clerk,
.\rthur H. Hale; treasurer. Abraham E. Emerson;
directors, Marion C. Smyth, Arthur E. Clarke and
Charles H. Anderson. The company declared a
elected

:

President.

Mrs.

Frederick

of ex-Governor

dividend of 2V2 per cent.
The annual renort of Professor P. C. Pickering,
director of the Harvard Astronomical Observatory,
suggests the use of Mr. Gerrish's system of time
signals for the benefit of mariners.
Incandescent
electric lamps are connected with the standard clock
in such a manner as to dim at each swing of the
pendulum, except at the minute, when the lamp
remains fully lighted for several seconds. The pulsations of a .52-candlepower lamp on Professor Pickering's house can be seen with the naked eye at a
distance of four miles.
B.

Southern Developments.

—

C, January 10. Col. M. E. Thornbought out the Hickory (N. C.) Electric
Company, including the lighting plant, and will enCharlotte, N.

ton has

large and improve the property, to he

known

Thornton Light and Power Company.
The New Orleans Railway Company has

as the
filed

a

favor of the New York Security and
Trust Company, pledging the properties of the various street railways to secure a $40,000,000 gold 4%
oer cent, bond issue. The trust company will issue
bonds to the extent of $7,154,000 whenever they are
needed for improvements.
The city of Nashville, Tcnn., has paid the last
installment of $25,000 on the electric-light plant,
which now comes under municipal ownership.
The Chesapeake Transit Company of Norfolk, Va.,
opcratintr an electric line to Cape' Henry, has execijted a deed to the Colonial Trust Company of
Pittsburg, Pa., to secure a bond issue of $250,000 in
$1,000 five per cent. 50-year bonds. The company is
interested in building a new union depot.
Samuel T. Stowc. sunerintendent of roads and
bridges in Mecklenburg County, N. C. is organizing
a $1,000,000 company for the electrical development
of Bhiitt's Falls, on the Pee Dec River, near Rockingham, N._ C, to furnish power to neighboring
towns. It is estimated that 12,000 horsepower can
iiiorlgage

in

January

be developed. C. W. Tellett, Charlotte, N. C, is a
member of counsel for the company.
The town of Mountairy, N. C, has voted $50,000
for water

and lights, including a power plant.
The Columbia (S. C.) Water Power Company
will put in a new 1,300-horsepower generator and
two turbine wheels, to secure additional power.
The Augusta-Aiken (Ga.) electric line will put
on an interurban express service and undergo some
additional improvements.
The Durham Traction Company of Durham, N. C,
has given notice of application to be made soon for
a charter to build an electric line to Chapel Hill,

W. W.
15 miles distant.
states that the
this year.
company

President

Sitterding

S.

Butler of the Traction
carried out

work may be

of

Passenger

Virginia

the

and Power Company of Richmond

the future, devote his entire time to the company's interests.
Calvin Whiteley, engineer of maintenance-

of-way, has also taken charge of
the

company

in

Richmond.

paring to expend large sums

The
in

will,

in

the tracks of
company is pre-

all

improving

From the Buckeye

its

tracks.
L.

Ohio River Railway and Light Company

to

its line through the town.
In the suit of the state of Ohio against the Sout'nern Ohio Traction Company, in the Montgomery
County Courts, in which it was sought to collect a
fine of $500 per week because the company had neglected to use a derailer on the order of the railroad
commissioner, the state lost, so far as the fine is
concerned, but won its contention that its term ''electric road'' means interurban roads as well as street
railroads.
The company contended that the term
is not broad enough to apply to all roads in which
electricity is used as a motive power.
The case
will be taken to the Supreme Court, in order to have

build

affirmed.
stated that the new company which will he
formed by the Applcyard interests to operate the
Eellaire» Zanesville and Cincinnati road will increase
the bonded indebtedness to $2,750,000, in order to
secure funds to rebuild the road entirely and change
it
to an electric line.
The Fort Wayne and Springfield Traction Corjipany of St. Marys is in process of organization by
J. H. Koenig and H. J. Hopple of St. Marys, B. A.
and William Fedderjohann of New Knoxville, and
The capital stock w^ill be
C. A. Vogt of Wapakoneta.
$250,000 and the proposed line will extend from
Fort Wayne to Springfield, Ohio.
It is announced from Cincinnati that the Cincinnati
this definition
is

and Columbus Traction Company has made arrangements with the Appleyard syndicate to connect with
its Washington Court House line and with the Cincinnati Traction Company for an entrance to the
business section of that city. Two good points are
thus gained in the air-line plan between the two
cities.

Homer

local people at 85.
This will be the first consolidated mortgage.
general mortgage of $7,000,000 will also be placed upon the property to cover a
bond issue of the same amount. Of this, $4,000,000
will be placed in escrow to retire first consolidated
bonds, and $2,000,000 w-ill be used to pay other debts
of the company. It is estimated that $1,000,000 of
the new preferred stock which will be offered for
sale will net about $600,000.
The plan will be submilted to the stockholders on February Tcith.
to

A

The Columbus Railway Company has decided to
sell 5,000 shares of preferred stock, now held in
the treasury, for the purpose of securing funds to
increase its power facilities.
The company carried
5,000,000 more passengers in 1901 than the year
before and last year 5,000,000 more were carried than
in jgoi.
At the annual meeting the old officers
were

all

re-elected.

The Miami and Erie Terminal Company

of Cinwith a capital stock of $10,000, has been
incorporated by Thomas N. Fordyce, Daniel J. Ryan
and others to build an electric line from Cheapside
to the Ohio River.
It will be used as a terminal for
the canal transportation company.
cinnati,

of $600,000 for the purpose of building an electric

—

It
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The Kenton and Southern Railway Company of
Kenton has been incorporated with a capital stock

State.

Cleveland, Ohio, January 10. The Town Council
of Lisbon has granted a franchise to the Youngstown

and

17,

Bailey has been granted a franchise
to build and operate an electric-light plant at Piqua.
He says he will furnish lights at a reduced price, and
it
is said there will be a lively fight between him
and the old company.
The Cincinnati, Georgetown and Portsmouth Railway Company is preparing to extend the line from
Georgetown to West Union, 21 miles from Hanging
Rock, which is the present terminus of the CamJen
Interstate lines.
Bids will be taken at an early date.
The Sterling Electric Company of Warren has
increased its capital stock from $50,000 to $100,000.
W. A. Smith is president.
An electric saw was used at the City Hospital at
Cincinnati a few days ago instead of the trephine,
tnanipulated by hand.
description of the mechanism cannot be given, but a motor was built especially for it, and the saw and other portions of the
apparatus were of special design. Instead of making a round hole in the sknill, an opening of any
shape desired can be made with the electric instrument.
The Northern Ohio Traction and Light Company
of .^kron has increased its capital stock from the
nominal sum of $10,000 to $7,500,000. which w;is
agreed upon when the reorganization took place a
week or more since. The Northern Ohio Traction
Company has deeded its property to the new companv in consideration of $t.
The citizens of Felicity are endeavoring to arrange for the building of a road from that town to
connect with the Cincinnati, Georgetown and Portsmouth line, a distance of about nine miles.
Mr.
Scott of Felicity is interested in the plan.
The directors of the Lake Shore Electric Railw.ay
Company agreed upon a plan Friday for refinancing the company and getting it into good shape
again.
The company now has $4,500,000 common
slock and $1,500,000 preferred five per cent, cumulative stock, with $2,310,000 underlying bonds, besides indebtedness incurred since the road went into
the hands of a receiver.
The plan provides that the
common-stock issue shall not he disturbed, but. that
the preferred shall be doubled, making $3,000,000 in
all.
Two mortgages are arranged for, one of $4,000,000. to retire bonds of the Toledo, Fremont and
Norwalk line and the Lorain and Geveland line,
leaving $1,750,000 for new bonds, which will be sold
T.

A

A

between Kenton and Bellefontaine. Richard
manager of the Columbus, London and
Springfield, and the Dayton, Springfield and Urbana
roads, is one of the incorporators.
line

Emory,

The Royal Carbon Company of Marietta has been
incorporated with a capital stock of $10,000 by O. L.
Gard, B. B. Stone and others.
O. M. C.

Information from Indiana.

—

Indianapolis, January 12. For the first time in
the history of Indiana a street-railway and interurban-traction lobby will be present during the
Legislature.
Speaker Marshall himself has been
more or less interested in interurban enterprises, and
has close associations with those who are high in
power in traction circles. The interurban lobby is
present to protect the interests of the traction companies from possible legislation fathered by the
strong railroad lobby, which is always present. The
prospects for a lively tilt between the lobbies already
give great promise, each declaring that it is simply
its purpose to see that no harsh burdens are put on
them. One bill has been introduced requiring interurban cars to have the same facilities for the
comfort of passengers that are found on steam railroads.
It is claimed that this bill is aimed at the
Shelbyville line.
The owners of the Indianapolis-Plainfield line
are asking the taxpayers of Hendricks County to
vote a two per cent, subsidy for a nine-mile extension from Plainfield to Danville. The subsidy
would amount to $47,000.
second election is to
be held in Harrison Township, Henry County, to
vote a $10,000 subsidy for the Newcastle-Pend'leton
line.
At a previous election -a $16,500 subsidy was

A

defeated by a small margin.
A company is being organized at Laporte to construct

an

electric line betwen Laporte and LogansWinona. The company will be known as
the Logansport and Laporte Electric Railway Company. Twenty Knox, Laporte and Logansport citiport, via

zens will be the incorporators.

A
to

new company

has. been organized at

Kokomo

construct an electric line to

connect the cities,
Wabash, Marion and Kokomo. Applications for
franchises have been filed in each of the three counties.
The promoters are George W. Dukes, O. V.
Darby and T. C. Reynolds. The promoters say the
line will certainly be built this year.
The commissioners of Grant County have granted
a franchise to the Bundy-Clark Electric Company
of Marion for an electric line through the county

from Marion

to

The

Kokomo.

Indianapolis and Greenfield line has put in
new tyoes of cars, which, in point
speed, rival those of any other
company entering the capital city. They are geared
to 55 miles an hour, and cost each $5,000. The
conipany has ordered seven very fine cars for a
limited service between Indianapolis and Dayton,
Ohio, to be opened in tlie spring. One of these will
be a handsome private car for President Fauvre, and
will cost $10,000.
These cars will be geared to 60
miles an liour.
The LTnion Traction Company has paid the first
interurban-car tax to the city of Indianapolis, under
the new franchise.
The coinpanj-'s cars made 8,791
round trips to the city during the year, an average
of 732 a month. It pays five cents a car for each
round Irin and the tax amounted to $439.55.
The Citizens' Electric Light, Heat and Power
Company of Shelbyville has been organized with a
capital stock of $100,000.
The company will build
a substantial plant this year.
Argument w-as heard in the federal court at Indianapolis last week in the case of the St. Joseph
Navigation Company against the St. Joseph and Elkhart PoW'Cr Company for an injunction against the
Iniilding of a dam across St. Joe River, near South
Bend. The power company had, up to the time of
filing the suit, expended $550,000, and the dam, when
completed, will cost $1,000,000. The purpose of the
company is to construct a mammoth electric plant
and furnish electric light and power to patrons for
miles around. It is generally conceded that no reservice several
of beauty and

January
straint

will

WESTERN ELECTRICIAN

1903

17,

be thrown on so valuable an improve-

ment

A

large number of citizens are so much opposed
municipal ownership of the electric-light plant recently erected at Waterloo, that they have transferred their tax outside of \\aterloo to avoid assisting in paying for it. By this means they have cut
F.
off $50,000 from the city duplicate.
to

from $100,000 to $150,000. The company is changing to electric power, and will construct an interurban line to a neighboring town in the spring.
The cities of Neenah and Menasha, Wis., may
unite in the construction of a municipal electric-light
plant.

An

explosion of the main street pipe of the elecplant in Yankton, S. D., wrecked the
left the city in darkness.
The Electric Light and Power Company of Bedford, Iowa, has been sold to Mr. Burt of Illinois.
W. P. Fowler of Morris, Minn., has made a proposition to sell his electric-light plant to the town
tric-light

power plant and

Detroit, Mich.

—

January 10. Permission has been
given by the supervisors of Cheboygan, Mich., to
W. A. McArthur & Co. to build a dam and locks
in the rapids in Black River for the purpose of
establishing a large waterpower plant, to furnish
Detroit,

lUich.,

of Cheboygan and

for lighting the city
furnishing power for various enterprises. The work
will be done next summer, and thus open Black
River and Black Lake to navigation. This plant
electricity

will cost

about $200,000.

The question

of bondine the village of Saline for
street lighting will be submitted to the people for their
vote.

There is a plan on foot to erect a large dam on
the Rifle River, north of Standish, IMich., and furnish enough electric power to operate all the manufacturing plants, mills, factories, etc., in the Bay

and Saginaw.

Cities

Electric Company has filed arassociation in the Wayne County clerk's
with a capital stock of $30,000, all paid in.

of

office,

The concern
and

its

w^ill

manufacture

Volkenant & B'eise of Lester Prairie, Minn., contemplate putting in an electric-light plant for that
place.

Carter has been granted a franchise in TenMinn., for an electric-light plant.
Cedar" Falls and New Hartford Company
has been incorporated to build an electric line between New Hartford and Cedar Falls, Iowa, 12
miles.
The company has a capital of $300,000.
Work is to be started on the line in the spring.
R.
S. S.
strike,

The

Among

the Rockies.

—

Lake City, Utah, January 8. Tonopah, Nev.,
the new mining camp, is at last lighted with elecSalt

The Seidler-Miner
ticles

for $16,500.

machinery,

electrical

headquarters will be in Detroit.

The

stock-

holders are B. F. Seidler, F. J. Miner and C. H.
Jacob, all of Detroit.
The December earnings of the Detroit United
Railway show a gain of $26,246.24, and those of the
Rapid Railway, a gain of $2,796.15.
Governor Bliss, in his inaugural message to the
Michigan Legislature, speaks of the state regula"Their supervision
tion of trolley roads as follows:
should be vested in the commissioner of railroads,
and appropriate legislation to this end be enacted,
in order to serve the public interests as fully as
possible.
No system of transportation, by reason
of its form of motive power, should receive aiiy
special favor from the state, and, as far ls possible,
the requirements ought to extend to all alike. The
people have a right to expect uniform legislation."
Superintendent Stanley of the Detroit United
Railway has been on trial in the Recorder's Court
on a charge of allowing a car with a fiat wheel to
run on the Jefferson Avenue line. This is the first
case to be tried under the ordinance passed^ by the
council several months ago.
The Detroit police force may be equipped soon
with a novelty in the way of an electric dark lantern, an invention which is termed a "club light."
The lamps are a foot long, and may beturned on or
When the stick is lighted and
off by a switch.
held forward in the hand of a policeman the person
on whom it is turned can see nothing behind the
light.
C. G. W.

Northwestern Notations.

—

Minneapolis,- Minn., January 10. Winona, Minn.,
has opened bids for the installation of a complete
electric-lighting plant.
W. L Gray & Co. of Minneapolis were the lowest bidders for the work complete, at $46,025.
Grand Forks, N. D., is considering an application
for a franchise to run a street-railway line in that
An automobile company has asked a franchise
city.
to operate automobiles the same as street cars.
The Twin City Rapid Transit Company has
equipped several cars with a magnetic brake and
car heater, as a substitute for compressed air, which
has been found to produce too many fiat wheels.
The Knoxville, Chariton and Southern Electric
Railway Company has been formed to build an electric railway from Knoxville to Chariton.
Heirs of Welby F. Wing sued the Washington
Electric Supply Company in Seattle, Wash., for $35,000 damages for the death of Wing. He was killed
by a bursting pulley. The complaint alleges that
an employe of the defendant turned on current into
a defective motor, resulting in a great velocity to
the pulley, which burst, and a piece crushed Wing's
head, killing him.
The cars of the Railway and Light Company of
Winona, Minn., have been equipped with doors to
enclose the motorman's platform. The company
changes ends on its cars, and the doors were believed to be in the way, but they have been put on in
obedience to the state law.

Pepper & Register of Philadelphia have been
awarded a contract for the construction of the proposed electric interurban railway betw^een Davenport
and Clinton, Iowa, for the Icnva and Illinois company.

Wash.,
The Seattle Electric Company
will build a new line out Union Street without deof Seattle.

The company also anticipates the construction
of a line to Fort Lawton for next summer.
W. P. Walsh has resigned his position with the
electric-light company of Grundy Center, Iowa, and
will soon go to Reinbeck, Iowa, where he will install
lay.

an electric-light plant.
Interurban electric lines out of Burlington, Iowa,
are being urged bv local citizens.
The Nebraska City Street Railway Company of
Nebraska City, Neb., has increased its capital stock

but since the starting of the plant the demand
has been so great that the company will immediately purchase a larger equipment to furnish the
numerous mines with power and light. The capacity of the present plant is 1,000 i6-candlepower lights,
and nearly 700 have been placed in business houses
and residences already. In a week or two all residences and merchants will be supplied, but the mining companies will have to wait.
The company
states that the new plant, with plenty of light and
power for all, will be in position within three months'
tricity,

lime.

The Big Springs Electric Company, which was
incorporated a few months ago, made its initial run
a few nights ago, turning the first electric lights on
in Fountain Green, Utah.
The lights are being installed as quickly as possible, and the City Council
has ordered 50-candlepower lights for the streets.
A corporation called the Central Idaho Electric
Light and Power Company has applied for a franchise to furnish light and power to Cottonwood,
Idaho, guaranteeing to commence construction on
the plant 60 days after the granting of a franchise.
The Truckee River (Nev.) General Electric Light
Company is extending wires to Carson City, and will
be ready shortly to supply that city.
G.

On

the Pacific Slope.

—

San Francisco, January 8. The Mutual Electric
Light Company of San Francisco has closed a contract with the Wagner-Bullock Electric Company
Each
for two 1,500-kilowatt, three-phase generators.
of these will be direct-connected to an automatic enTwo
gine, which will be constructed in the East.
75-kilowatt exciters are included in the contract.
Deliveries are to be made ne.xt August. The two
new units will be installed in the new brick power
house, which the Mutual Electric Light Company
will erect during the present year on its property
at the corner of Stuart and Folsom, Streets, San
modern three-phase underground disFrancisco.
tributing system will be used.
The Independent Electric Light and Power Company of San Francisco has planned to increase the
size of its main power station during the present
year. An additional 1,500-kilowatt engine-type generator is now being constructed by the Westinghouse company for this plant.
General Manager Dimmock of the Pierce County

A

Improvement Company, Tacoma, Wash., has announced that an order has been placed for machinery for a 30,000-horsepower plant to be established
by the company on the Puyallup River.
Engineer Porterfield of the Blue Lakes Canal
Company at Shoshone, Idaho, is now making preliminary arrangements for the construction of an
electric power plant at Blue Lakes, Idaho. The plant
The power
will have a capacity of 800 horsepower.
will be transmitted to Cedars, and will be used in
company's
and
canal.
construction
of
the
dam
the

The Valdez Electric Light, Power and Telephone
Company has filed articles of incorporation at PhoeThe names of the incorporators are C.
nix, Ariz.
H. Craemer, D. B. Leavell, S. A. Hemple and J. L.
Steele. The principal office of the company is located
The authorized capital stock
at Valdez, Alaska.
is

$25,000.

At the last meeting of the board of supervisors of
San Bernardino Countj-, Cal., George B. Ellis was
granted a franchise for the construction and operaA
tion of an electric street railway in that county.
franchise was also granted to the Edison Electric
Company for a pole and wire line in Mill Creek
Canyon. A franchise for a pole and wire line from
Lytic Creek Canyon, south to the Riverside County
line,
was granted to John L. Campbell. Kohl
Bros., owners of the San Bernardino and Arrowhead motor road, have arranged to convert their line
from a narrow-gauge steam road into a standard-

gauge

electic

road.

A. Baird, Eureka, Cal., has filed the following
For 5,000
locations for water in Humboldt County:
inches of the waters of Van Duzen Creek, for 4,000
C.

63
inches

the waters

of

of

the

North Fork of Van

Duzen Creek and for 5,000 inches
Mad River. These locations are

of the waters of
within a few

all

miles of each other. It is given out that each will
be used for a separate power plant, the three to be
used to furnish light and power for a large section
of Humboldt County.
C. A. Baird and Engineer
Herbert Richardson are now in Humboldt County
at work on preliminary surveys, etc.
They are acting in the interests of the Humboldt Light and
Power Company of San Francisco, which was incorporated here on November 25th, by Charles P.
Doe, San Francisco, Eugene Woodin and B. F.
Lambourne of Alameda, James Ganley of Sausalito and C. A. Baird of Eureka.
The Golden States Power Company, San Francisco, Cal., has secured all the water rights and
filings on the North Fork of the Feather River,
from the Big Bend in Butte County, to Big Meadows, in Plumas County.
large corps of engineers,
which has been at work for some time, has practically completed the preliminary work for the new
plant.
The avowed purpose of the company is to
bring power direct to San Francisco. A. S. MacDonald, Oakland, Cal, is president, and Rothwell
Hyde, Oakland, is secretary of the new company.
The Oakland Transit Company, Oakland, Cal.,
has closed a contract with the Electric Storage Battery Company of Philadelphia, for the installation
of a battery of Chloride accumulators, to be used
in the Oakland Transit Company's street-railway
system. The battery consists of 264 cells, having
a capacity of 550 kilowatts.
It will be installed at
the center of distribution of the system, about 2%
miles from the generating station, and will be used
to reduce the amount of feeders, otherwise necessary, and to regulate the fluctuations of loads on the
generators at the: power house.
The United Railroads of San Francisco is preparing to reconstruct the California Street and Cliff
House steam line, 8.34 miles in length, into an
electric line.
The new work will be taken up before the end of January. The new tracks will be
standard gauge instead of narrow gauge. The company's San Mateo electric line has now been completed as far as San Mateo, as a single-track line, and
the second track has been completed to within two
miles of San Mateo.
A.

A

—

Seattle, Wash., January 8.
The steel-wire span
connecting Yatoosh Island and Cape Flattery was

broken by a fierce southerly gale which prevailed
the Washington coast. The breaking of this
telegraph wire will probably result in the early installation of the wireless system between Yatoosh
and Port Crescent, as the government has already
erected towers for that purpose.
The telegraph wire between Dawson and Vancouver was down continuously for two weeks in
December. Although the linemen worked heroically,
they were unable to keep the line up all along the
2,000-mile stretch through the wilderness during the
These men
fierce storms and heavy falls of snow.
have to patrol the line with their cooking utensils,
tent, blankets, and line tools, all on their backs,
off

and make their way on snowshoes.
The Board of Public Works has sanctioned three
plans for the Seattle Electric Company to improve
its service on Queen Anne Hill.
One is to build
a cross-over at the foot of Queen Anne Hill, which
will connect the two tracks of the company at this
point.
The company now purposes to inaugurate
immediately a system which has been tried in St.
Paul, and which makes it practically impossible for

accidents to occur on the double-track counterbalance system of the company. The new plan is to
station a dummy car at the Queen Anne Hill, which
will push cars up or will precede them in the descent, helping the passenger coaches down the hill.
The dummy will be provided with unusually powerful motors, and will be constantly attached to the
rope of the underground car, making it practically
impossible for the underground car to get away.

During the

last year, 1902, the Seattle Electric
built 10 miles of new road within
Seattle, bringing the total mileage in
to
The interurban line
90 miles.
Tacoma and Seattle, 36 miles in length,

Company has
the city of
Seattle
up

between
and the

^

Renton, six miles long, were
also constructed during the year by allied inBesides building this amount of road the
terests.
Seattle Electric Company has made general repairs
to the system, and has added 70 new cars to the
service, all of the most modern pattern and equipped
with the best conveniences for handling passengers.
Labor Commissioner William Blackman will ask
line

to

the Legislature to take some steps toward making
impossible for any telegraph or messenger comit
pany to employ girls as messengers. It is claimed
that the employment of girls as messengers is a
detriment to the service.
Everett is again fighting the proposed trolley line
connecting that city with Seattle. Once before have
they overcome a similar plan, and it is to be feared
they may be successful this time. The Seattle company will find it a gigantic undertaking, as the rightof-w^ay extends through heavy timber, gulches, and
over many creeks. Twenty miles of the route is
through a wilderness, not populated by more than
There are no towns along the prosix families.
posed line to act as feeders, and even if they succeed
in reaching Everett's city limits, it is a question
L. E. C.
whether or not they could get in.

.
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ELECTRIC LIGHTING.

PERSONAL.
A. J. Rounds,
Norwalk, Ohio,
with an

contact

January

electrician in the light plant
was killed recently by coming
arc-light dynamo.

at
in

part of the distance between Kansas City, Kan., and
Bonner Springs.

Har-

-An electric-light plant has been installed at

The United Railways Company of Baltimore, Md.,
now controlling all the street railroads of that city,
and, with one or two exceptions, the suburban lines,
will close a deal soon to get possession of the Baltimore, Sparrows Point and Chesapeake Railway.

Mich.

risville,

Lehigh, Iowa,

is

figuring on a proposition for an

electric-light plant.

in charge of a foundry in Bufhas resigned his position to take charge of the
large foundry of the General Electric Company at
Schenectady, N. Y.

Hubert M. Ramp,

falo,

N. A. Johnson, who has had charge of the gas
and electrical equipment on the Pennsylvania Railroad-lines west of Pittsburg, has accepted a position

on the Baltimore and Ohio.
C. E. Smith, an electrical and construction engineer of Chicago, has become superintendent of the
The plant
city lighting plant of Escanaba, Mich.
is to be improved so as to meet the demand for light.

Charles Updyke, who has been with the Toledo
and Monroe (Ohio) Railway for some time, has
been appointed superintendent of the Cleveland division of the Lake Shore Electric Raihvay Company.

Hon. George Chambers, who has been prominent
in the Buffalo Traction Company affairs for a number of years, has been appointed assistant general
manager of the International Traction Company of
ih.'ii

The

electric-light

be

to

sold

Wilmington, Ohio,

in

is

January 23d.

This

is a corporation that will be formed by the consolidation of the Baltimore, Middle River and Spar-

Eminence City, Ky., is negotiating with capitalists
for the erection of an electric-light plant.

rows Point Railroad and the Dundalk and North
Point Railway Company.

lighting purposes is now being
supplied through penny-in-the-slot meters at Eccles,
Lancashire, England.
for

Electricity

The citizens of Clarence,
tion voted to issue $10,000
electric-lighting plant.

The Milwaukee

The

Mo., at a recent elec-

urban

Miss ilarj- Virginia Agate, the daughter of Prof.
Michael I. Pupin of Columbia Universit}', was marto Winthrop Davenport Smith of New York
on January 3d, at the Dakota, in West Seventysecond Street.

ried

and Power Company

of East St. Louis, 111., has increased
from $25,000 to $250,000.

its

capital stock

A

by-law has been adopted in Guelph, Ont., to
"municipalize" the lighting plant of the Guelph
Light and Power Company.

tucket in 1835, was the first mayor of that citv and
was one of the most prominent mill men in the

Electricity is to be used for lighting the bow, masthead and compass lamps of the British torpedo-boat
destroyers now being built.

furnish Oneida

of Syracuse, N. Y., proposes
large electric power plant to
with light, heat and power.

Institute of Philadelphia, through
committee on science and the arts, has awarded
Elliott-Cresson medal to Charles E. Acker of
Niagara Fails. N. .Y., for "his invention of an electrolytic method of making caustic alkali and bleaching powder.

The Franklin

George E. Marvin, who has been with the Public
Company of St. Cloud, Minn., and its predecessor, the Gas and Electric Company, for more
than 12 years, has resigned and gone to Dickinson.
N. D., where he becomes manager of the Northern
Electric Company's plant.
Service

E.

M. Stevens,

well

known

in

electrical

circles

and for some time connected with the Westinghouse
Electric and Manufacturing Company of Pittsburg,

The road, when constructed, will have
$218,625.
directly tributary to it a thickly populated section
of about 48,000 acres.
The estimated freight tonnage for the first year will be about 35,000 tons. It
is proposed to use 55-pound
rails.
The distance
traversed is about 13 miles. It is believed the road
is

ciectric-lighting plant.

The
Baltimore- Washington-Annapolis
Electric
is erecting at
East Hyattsville,
Md., a new power house, to cost $325,000, and will
furnish electric light to that town.

pay from the start. It was stated to the comthat the International Trust Company of
Boston has agreed to take the bonds at 90. The
commission reserved its decision, but it is believed
will grant a charter without delay.
will

The Northw-estern
Company of Macon,

Electric Light,

Heat and Power

mission

Mo., has been given authority
to construct, operate and maintain an electric-light,
heat and power plant in Kearney, Neb.
Madisonville. Ky., is without electric lights. The
contract with the Bailey Light and Water Company has expired, and the City Council has refused
to renew the contract with the company.

TELEGRAPH.

application for a franchise for a gas and elecin Manistee, Mich., has been applied
for by George A. Hart and Walter E. Daniels.
They
propose to build a coal-gas plant and electric-lighting system, the plant to cost about $50,000.

The Rochester Light and Power company of
Rochester, N. Y., has been incorporated with a capof $500,000.
The directors are Edward J. Patterson, Plainfield, N. J.
Harry L. Snyder, Montclair, N. J.
George L. Wakefield, and Samuel S.
Perry, New York.
;

;

of public-service corporations in Eau Claire,
Wis., for a combination, it is stated, of the interests
of electric-light and power and electric-railway and
gas-light compaflies of Eau Claire and Chippewa
Falls.

Georgetown and Portsmouth Railway Com-

ELECTRIC RAILWAYS.

pany, with headquarters at Cincinnati, Ohio.

Charles B. Horton has been appointed superintendent of the Western Union Telegraph Company for
the district of Omaha, Neb., a position made vacant
by the death of Colonel J. J. Dickey. Mr. Horton
until a few months ago, when he was transferred
to Denver, had been assistant superintendent under
Colonel Dickey.

Captain G. A. Kurd, who, for eight years, has been
with the Crane Company, Chicago, in various responsible capacities, and who for two years has been
in charge of the Chicago cut-pipe department, has
been appointed mechanical engineer of the Crane
Company's Philadelphia branch. Mr. Hurd will be
in Philadelphia about February ist.

W. H.

Thurston, who has represented the MinneGeneral Electric Company of Minneapolis,
Minn., ioT eight years, has withdrawn to engage
in business as a partner of James H. Leary & Co.,
Minneapolis, manufacturers of electric signs. His
fellow-worKcrs, with the General Electric Company,
presented him with a handsome Elks' watch charm.

apolis

Michael B. Field, electrical engineer of the Glascorporation, Scotland, is making a tour through
the United States, visiting the larger cities, for the
purpose of noting the progress that is being made
in electric lighting and traction development.
He
spent three days in Chicago last week and was entertained by local electrical interests.
While here
he inspected the large power plants, electric railway? and inore important electrical installations.

gow

Warner, president of the Chattanooga
(Tenn.) electric street railway, has, it is reported,
received perriiission from the War Department to
make surveys for a line through Chickamauga Park
to Cloud Spring.
H.

J.

The Elizabethport, Amboy and Long Branch Railway Company of New Jersey has been incorporated
by Judge .Andrew Kirkpatrick of Newark. Edward
Furman of Sayreville, and W. Parker Runyon of
Perth Amboy. The capital is $500,000.

The officers of the Rockford and Freeport (111.)
electric railroad, a new line to be constructed next
spring, have advertised for ties, and
of this contract the last work in
will be finished.
Weston Brothers,
Chicago engineers, will have charge

with the letting
getting material
the well-known
of the construc-

work.

tion

of the

Stockton

(Cal.)

elcctfit-

:

;

;

and manager, ex-Mayor
ington,
is

to

who

is

said to

W.

own

R. Clark.

Mr. Hunt-

four-fifths of the stock,
shortly.

assume the presidency of the road

Rival electric-railway companies are now at w'ork
arranging for the construction of interurban trolley
lines along the Kaw Valley.
One corporation is

known

as the Kansas City, Lawrence and Topeka
Electric Railway Company.
The other is the Kansas City. Bonner Springs and Topeka Railway Company. The two lines run parallel for a considerable

the

Circuit

The Western Union Telegraph Company has
•

filed

Chicago to restrain the
Chicago and St. Louis Rail-

a bill in the federal court in

Pittsburg,

Cincinnati,

Company from

road

carrying out its expressed inprevent the operation of the complainant's telegraph business on its road after June 2d
next.
This is another chapter of the fight between
tlTfe
Pennsylvania company and the telegraph company, the latter asserting that if the project is put
into operation it will cause great injury to its business and inconvenience to the public.
tention

to

PUBLICATIONS.
W. Ayer & Son

of Philadelphia, newspaper
magazine advertisers, have issued their large
display calendar for 1903, filled w-ith their usual
advertising epigrams.
The calendar may be obtained for a small sum.

N.

and

An

attractive wall calendar issued by the Standard

Cleveland and New York contabular information concerning
machine, screw and pipe taps, twist drills, reamers,
standard threads, sockets, etc.

Company

Tool

of
considerable

tains

A
the
its

The new owners

street raihvay have elected the following-named officers
President. ex-Governor James H. Budd vicepresident, H. E. Huntington
secretary, treasurer

in

The secretary of the treasury has submitted to
Congress an additional estimate of appropriation of
^485,000 under Signal Service of the .'\rmy for the
fiscal year ending June 30, 1904, for the purchase,
installation, operation and maintenance of a submarine cable for connecting the headquarters department Of the Columbia with military garrisons
in Southeastern Alaska.
This cable is to extend
from a point at or near Fort Lawton, Seattle, Wash.,
via Sitka, Alaska, to Juneau, Alaska.

ital

Conferences have been held between ex-PostmasGordon and other Chicago men and representa-

suit

in the delivery of a telegram.
The suit grows out
of the recent strike of telegraph-messenger boys, and
by reason of the failure of the company to deliver
to him an answer to a telegram sent from Lincoln,
Neb. Kocouceck says he lost a large sum of money.

company

tives

filed

Court of Chicago against the Western Union Telegraph Company, asking damages because of delay

An

ter

Kocouceck has

Albert

Light, Heat and Power Company of
New York, with a capital of $2,500,000, has been incorporated in Delaw'are. The incorporators are Edward C. Dowling and Harry W. Spence of Brooklyn, and Millard H. France of New York.

has been chosen general superintendent of the Cincinnati,

and

The State Board of Railroad Commissioners of
is considering
the application of the
Canisteo and Jasper Electric Railroad Company
for a charter to constrxict a road from Canisteo
(N. Y.) to Jasper. The estimated cost of the road

The Common Council of Sheboygan, Wis., has
appointed a committee to look up the matter of the
advisability of the city owning and operating an

tric

E. U. Bail has been elected inspector of electric
wiring by the City Council of Birmingham, Ala.,
without any salary attached to the position. As the
appointment was made at the request of the fire insurance compatiies, it is understood that Mr. Ball
will be paid by them.

cars.

New York

The Austin

the

tons,

and Alton.

The Big Four Railroad has adopted the system of
lighting its cars by electricity generated from the
axles.
The Pintsch gas will be kept for emergencies.

c(3untry.

its

new-style electric

The Bloomington, Pontiac and Joliet Electric Railroad Company of Pontiac, 111., has been incorporated
with a capital stock of $100,000. The incorporators
are J. A. Carothers, J. S. Murphy, J. McWilliams,
Jr., B. F. Harber and A. M. Legg.
The company
purposes to build an electric railway between Bloomington and Joliet, to connect at Joliet with the electric
railway now in operation to Chicago. The
tracks of the road will parallel those of the Chicago

Railway Company

Hon. Frederick Clark Sayles, ex-president of the
Crefeld Electrical Works, died of apoplexy at PawHe was born in Pawtucket, R. I., on January sth.

about 25 large,

supplied with a 250-horsepow-er electric motor,
while each coach will have 4 smoking compartment
and toilet rooms and be capable of seating 64 passengers. The cars will represent an outlay of $8,000
each.

city,

George W. Dickinson, vice-president and general
manager of the Seattle Electric Company, Seattle,
Wash., has resigned his position and will devote
his entire attention to the Alaska Central Railway
Company, of which he is president.

line

Each one of these coaches weighs about 25

DeWitt C. Hadcock
and operate a

line.

and .Light Com-

will put into service, some time next month, on
Milwaukee-Waukesha and Racine-Kenosha inter-

its

worth of bonds for an

Citizens' Electric Light

to erect

H. C. Warren, who has been chief train dispatcher and held other positions on the Wheeling
and Lake Erie Railroad at Toledo, has been appointed general manager of the Toledo and Indiana

Electric Railway

pany

is

city.

electric

plant

19D3

17,

very handsome calendar is being distributed by
Lombard Governor Company, Boston, Mass., tr-

and

iThe subject is a moonscene in colors, entitled "Moonlight At Sea,"
reproduced from a painting by W. Weber.

customers and friends.

light

is

The advertising department of the Western ElecCompany of Chicago has produced a handsome
1903 catalogue, which is descriptive of the company's
power motors and generators. Encased, semi-encased and open or type-G machines are considered
and a good deal of space is given up to the treatment
of motors for elevator and back-geared service. The
descriptive text is full, and information is also included on the regulation of speeds, types of field
winding and their use, accessories, etc. Dimensional
drawings and tables are given, and a large number
of half-tone illustrations show a great variety of
tric

January

WESTERN ELECTRICIAN

1903

17,

the
motors. The catalogue is
applications
for
printed on hea\T paper and the engraving and typographical work on it are excellent, the use of red
ink for titles and marginal headings serving to make
the book attractive.

—A

"Work Well Done

Record of British Industhe title of an illustrated article
by D. N. Dunlop, which appeared in the Imperial
Argus last November, and is now reprinted by the
Enterprise,"

trial

Westinghouse

is

Department.

Publishing

Companies'

describes the new works of the British
Westinghouse Electric and Manufacturing Company
at Manchester, England.
These works are noteworthy on account of their size and the short time
in which they were completed, and also because they
embody in one complete and well-arranged plan the

The

pumps,

direct-current

heaters,

etc.

arc

lamps,

switches,

65
boilers,

The Pittsburg Engineering Company has been incorporated in New Jersey with a-«apital of $125,000.
The incorporators are Guy P. Thurber, H. L.
Kerr and E. P. Hazlewood.
Arthur L. Eosley, Harry E. Karr, John W. Crowley
and others of Baltimore have incorporated the
Electrical Material
to deal in

$30,000,

Company with
electrical

capital
materials.

stock of

article

experience obtained
other large w'orks.

many

during

3'ears

in

many

MISCELLANEOUS.
Electricians at the Chicago Stockyards have been
granted an advance of 15 per cent, in wages. They
had asked for an increase of 22V2 per cent., giving
as a reason that their wages were smaller than those
received by electricians employed anywhere else in
the city.

Mr. De Laval, "the Edison of Sweden," whose
cream separator and steam turbine have acquired
world-wide fame, has devised, after many years' experiments, a process of extracting zinc from the ore
by means of electricity. Great expectations have
been formed of this method, for which a Swedish

company is making use of the large Trolhatta waterfall, where already works exist for producing the
necessary electricity. Zinc ore exists in great quanboth in Sweden and Norway.

tities

The Monongahela (Pa.) City Council had under
consideration an ordinance requiring that every telephone, telegraph, fire-alarm and electric wire, or
overhead wires of any description, be placed underground, and that all poles be removed from the
public streets before the expiration of one year.
The recent fight with the Monongahela Street Railway Company, which tried

to

string through

town

a feed wire of high tension without having secured
permission, and in direct violation of a city ordinance, is said to be the cause of the ordinance being
prepared.

The United States Civil Service Commission will
hold examinations on February 3d and 4th, to fill
The first is
in the government service.
that of a machinist, at a salary of $1,200 a year, and
is open to men over 20 years of age who can pass
two places

in general machine construction and
of electrical power plants. The second
e.xamination is for the position of electrical assistant
The requirements of
at a salary of $900 a year.
the position are thorough familiarity with the practical side of electricity as applied to telegraph, telephone and fire-control comimunications. Applicants
must be 20 years old or over.

an examination
installation

The
tal

Electric Car Lighting Company, with a capiof $100,000, has been incorporated in -New Jersey
S. Nichols, Lucius E. Varney, Anthony
Jishera, John M. Scobie and John M. Enright.

by Roswell

M.

The Electric Manufacturing Company has been
incorporated in New Jersey, with a capital of $250,The incorporators are Frederick A. Feldkamp,
oco.
Frederick C. Fraantzel and George Heinkel, Newark, N. J.
The

Ideal

New York

Gas and Electric Fixture Company of

with a capital of $10,000, has been
incorporated in that state. Directors are Samuel
Tepfer and Henry Forendo, Brooklyn, and Pincus
Burger, New York.
city,

The Escanaba

(Mich.)

Lighting

NE'WS.

The Electric Light Company of Dallas, Texas,
C. L. Wakenfield manager, is in the market for the
following material for shipment before February
Direct-current dynamos, rheostats, incandes1st
cent lamps, switchboards, meters, wire, engines.
:

is

in

:

The Utah Light and Power Company of Salt Lake
City is in the market for engines and boilers
the
Electric Light Company of Granbury, Texas, for a
dynamo, switchboard, incandescent and arc lamps,
transformers, etc., and the Electric Light Company
of Lehigh, Iowa, for an alternating-current dynamo,
incandescent and arc lamps, etc.
;

Daily-newspaper gossip has it that the General
Electric Company is earning at about the rate of
$io,cco,cco a year, or nearly 25 per cent, upon its
new capital of $42,000,000. Tlie rumor is also revived
and denied almost in the' same breath that the General Electric Company will take over the Stanley
Electric Manufacturing Company.

A

few days ago the

Standard
Rochester, N. Y., were

entire assets of the

•Electric Signal Company at
bid in by J. George Kaelber, who has organized a
new company, to be known as the Rochester Signal
Company. It will continue the manufacture of firealarm apparatus, and on a more extensive scale.
The capital stock of $500,000 is paid in. Associated

with Mr. Kaelber are Hobart A. Atkinson,
Higgins, Michael Doyle and C. S. Kellogg.

E.

F.

Exports of electrical materials and machinery from
the port of New York for the week ended January
loth comprise values as follows.
Argentine Republic,
$3,911; British Possessions, $17,085; Bristol,
$1,900; Brazil, $32,772; British Australia, $10,569;
British East Indies, $1,325; Cuba, $1,207; Copenhagen, $1,621; Genoa, $1,700; Liverpool, $20,543:
London, $8,776 Manchester, $25,841
Mexico, $8,811; Nova Scotia, $1,394; Peru, $i,S86.
;

;

TRADE

Company

the market (for shipment up to February loth) for
following material
Two alternating-current
the
dynamos, rheostats, switchboard, 100 meters, wire,
engine, pump, transformers, boiler and heater.

The Fostoria Bulb and Bottle Company of Fostoria, Ohio, wishes to correct the impression that its
plant has been destroyed by fire and that it is not
in a position to furnish inner globes.
On the contrary, it says, its production of inner globes is greatly

increased and that it is in a position to take the best
possible care of all business that comes its way.
Another glass factory at Fostoria, Ohio, by the name
of the Fostoria Glass and Specialty Company, which
manufactured outer globes and shades for arc lamps,

was

destroj'cd by

fire.

The McKenna

Bros. Brass Company of Pittsburg, manufacturer of fine brass work, last week
divided with about 100 of its employes 10 per cent,
of the last year's profits. Journeymen employes, who
had been on the payroll during last year, received
It was a complete surprise to the
$45 to $70 each.
men. The aggregate amount that the company gave
to its skilled craftsmen amounted
to unwa-rd of
This liberal division of profits was de$6,000.
termined on by action of the board of managers of
the company a year ago, and will be continued during th6 business life of the company. The profitsharing ranges according to the wages drawn by the
men during the year.

The Christensen Engineering Company

of Milwauthe Merchants' Loan
and Trust Building, Chicago, for the sale of its
Ceco electrical machinery. The company has been
particularly fortunate in securing the services of
Charles G. Burton as the manager of the Chicago
agency. Mr. Burton is well and favorably known
in the electrical field through his previous connection for several years with the Central Electric Company, and later, for three years with the Westinghouse Electric and Manufacturing Company. He
left the latter company in the early part of 1902, to
install a power and transmission system, resigning
recently to accept his present position with the
Christensen company.

has opened

kee

an

office

in

BUSINESS.
The Sprague Electric Company supplied a large
amount of flexible metallic conduit and steel-armored conductors for the new addition to thje White
House in Washington, and has also received additional orders
building.

for

ventilating

outfits

for

the

same

Of the many improvements in things electrical,
there has been none of greater importance, emphatically states the Electric Appliance Company of
Chicago, than the Packard vacuum process of transformer insulation. The Electric Appliance Company,
which is selling agent for Packard transformers, is
prepared to give full information upon request.
The American Conduit Company

of Los Angeles,
the Manhattan Building,
makes the announcement that it enters upon the
neiy year with greatly enlarged facilities for supplying the demands for conduit.
In addition to its
factories at Chicago and Los Angeles, the company
has erected a large and perfectly equipped plant at
Chester, Pa., for the manufacture of its improved
conduit. With its several factories so distributed
as to give desirable shipping conditions, the American Conduit Company is able to take orders for
large quantities of conduit and to guarantee prompt
delivery.
The company's 1903 catalogue gives a
complete and elaborate account of its bituminized
fiber conduit.
The officers of the American Conduit
Company are
President, John S. Cravens
vicepresident, George H. Barker; secretary and general
manager, A. W. Buchanan.
Cal.,

with Chicago

offices in

:

;

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issitcd (United States Patent Office),

717.542 Trolley
Clarence C.
tion

Wood,

Frederick J. Caswell and
Woodville, Mass. Applica-

February

filed

The

Harp.

1902.

lo,

trolley is spring supported

guards on eacb side of

tlie

for
Diaphragm
Decker and William
filed

is

Batteries.

717,549.

Pa.;

and

provided with

pole

Divine assignor
April 9, 1902.

P.
to

Divine,

Decker.

Frank

A.

Philadelphia,

Application

The diaphragm comprises a thin poroas body from
which the whole or part of the original surface has been
removed, and reinforcing members for the body.
Contact Device for Time-detectors. Harry
W. Durkee and Will L. Cosgrove, Cleveland,
Ohio. Application filed April 30, 1902.
Combined with separable poitions. such as a door atd

January

6,

igoj

teeth on the stand and means are provided for applying
spring tension to the pole when resistance is applied to
the free end thereof.

Method

717,584.
tric

Energy

of Controlling the Supply of ElecTranslating Devices. Harry W.

to

Leonard, East Orange, N. J. Application filed
February 6, 1897.
The method of controlling an electric motor consists in
supplying the field of the motor from a main source of
electromotive force, supplying its armature with a variable
electromotive force controlled by a second source of electromotive force located between the motor armature and
the main source to vary the speed of rotation of the armature, and reversing the field magnetism of the motor to
reverse the direction of rotation of the armature.

717,558.

a contact device on each portion adapted to
engage when the door is opened. A puuctorine needle for
a clock dial serves as the armature of an electromagnet
and a battery is provided with circuit wires connecting ihe
contacts, battery and magnet.
its

casing,

is

Apparatus for Handling Automobile Tor717,563.
pedoes. Bradley A. Fiske, U. S. Navy. Application filed

March

10,

1902.

adapted to be towed
Combined
alongside the same when the ship is movioE either forward
Electrically operated catches or tumblers
or backward
are provided to which the tow ropes are attached. The
torpedo is suspended below the float, and a circuit extends from the ship to the electromagnets, whereby the
tow ropes may be released.
with a ship, is a float

Trolley Pole and Stand Therefor. Washington H. Kilbourn, Greenfield, Mass., assignor
to the Stanley Electric Manufacturing Company,
Application filed
March 13,
Pittsfield, Mass.

717,583.

1902.
trolley pole is pivoially attached to the stand. A
is carried by and made rigid with the pole for engaging

The
dog

_

Storage Battery and Method of Preparing
Electrodes Therefor. Leonard Paget, New York.
N. Y., assignor to Charles Coster, New York,
N. Y. Application filed January 10, 1900.

717,610.

An intermediate bipolar electrode for storage batteries
has the sole electrical conducting connection between opposite sides of the electrode formed by a body of finely
divided lead consisting of successive thin layers or films
compressed to a density approximately that of sheet lead.
717,656.

more,

Brush Holder. Walter W. Heeler, BaltiMd. Application filed April 26, 1902.

The holder has a screw for tightening and holding it in
whatever angle desired to the pin of the yoke of the commutator,

Electrode for Storage Batteries. Leonard
Paget, New York, N. Y., assignor to Charles
Coster, New York, N. Y.
Application filed Sep-

717.607.

tember 8,
The plate

1899.

is adapted to form a storage-battery oxygen
electrodeand consists of a thin corrugited plate of compressed arborescent crystals of lead with a thin shell of
peroxide of lead on the plate and a frame of elastic nonconducting material about the edges of the plate.

Method of Preparing Storage-battery Elec717.608.
York, N. Y., astrodes. Leonard Paget,
York, N. Y. Apsignor to Charles Coster,
plication filed October 19, 1899.
The process consists in pressing finely divided lead into
a thin corrugated plaie and depositing thereon before
forming a thin shell of peroxide of lead and then forming

New
New

.the plate electrically,

7i7,(3c9.

New
New

Storage-battery Electrode. Leonard Paget.
York, N. Y., assignor to Charles Coster,
York, N. Y. Application filed January 10,

1900.

The element consists of a conducting support and
finely divided lead on the support compresssd to a density
approximately that of sheet lead.

Switch Terminal. Gerald W. Hart, Hart717-675ford, Conn., assignor to the Hart Manufacturing

Company, Hartford,
June 26, 1902,

Conn.

Application

filed

The terminal comprises a post, contact members carried
thereby, and an opening in the side of each contact member, the contact members partially surrouoding the post
and being secured thereto by a portion of the metal of the
post.

Electric Switch.
William R. Thompson.
Norwalk, Conn., assignor of one-half to George
N- McKibbin. Norwalk, Conn. Application filed

717.724.

May

28,

1902.

In the switch are combined a base of insulating material
having a recess in the bottom of the base and a slot
through the base commuoicating witb the recess, a metallic contact terminal carried by the base at one side ol
the slot, a second contact terminal, and a metallic spring
located in the recess and adapted to bridge the terminals,
and a projection through the slot to shift the spring.

Automatic Conversation Counter for Telephone-exchange Systems. Johann H. Meyer,

717.755.

1
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Application

Magdeburg, Germany.
28,

filed

March

190 1.

The mechaDism comprises a calling st^lioD, a central
station and a called stati -n. a current inttnupter atd a
coo ter at the cdllm.: station, a baitery. a reUy and
switches ihercfor. and a hand switch at the central station,
a line between the calling station and central s ation and
one beiwe-n the catled station and the central station.
The baud swi cb apoi iis movement is adapted to make
certain connections between the callioK line aijd the relayswiich points and to operate the re'ay switch to complete
so:b onoectioas wnereby a current will be sent from the
battery through the relay, line and calling switch, upon
the mjvement of which sw tcb the current inleirupter is
ad^ptel throoeh the counter to bre^k suoh circuit and
theieby auiomati -atly cut out the relay and baitery and
connect ibe called and calling subscriber. (See cut.)

Candv Machine. William J. Morrison and
John C. Wharton, Nashville, .Tenn. Applica-

7,756.

tion filed

May

The machine has

1902.

12,

a rotative, circumferentially pprforated

vessel,

atd an electrically res stive band or heater, con-

nected

to

a source ol electricity.

January

Gehring and the Consolidated Wireless Telegraph and Telephone Company, Philadelphia,
Pa.

Application

May

1902.
In the system are a seif-restoring wave-responsive device, a source of energy in circuit wltu the device and the
primary of a transformer and a recording device controlled by the secondary of the iransfoimer.
filed

12,

Wireless-signaling System. Harry Shoemaker, Philadelphia, Pa., assignor to Marie V.
Gehring and the Consolidated Wireless Telegraph and Telephone Company, Philadelphia,
Pa. Application filed June 16, 1902.

717.770.

At the several stations of this system are synchronously rotaiing commutdtors one of the commutators controlling current supply of a synchronous motor, a plurality
of inteiTupters alterni<teiy controlled by ihe motor, and a
plurality uf operator's keys cootrolling the circuit including the interrupters. {See cot.)

Power and Construction Company,

17,

1903

Application

February 7, 1902.
In the itUiter are a stationary contact, a movable contact, and means for moving the movable contact.

filed

Electrical Regulator,
diaries P. Phllbrick,
Neb., assignor of one-half to John A.
Reuling, W3Tnore, Neb. Application filed June

717,918.

Wymore,
1902.

13,

The regulator comprises a boiler, a member for controlling the fuel supply thereof, a magnet for actuating the
member,

a pressure motor connei ted with the boiler
and actuated by pressurt- therefrom, a source of electricity,
a contact connected with tbe magnet and with the source
of eleciriciiy, tbe contact being noraally open, and a
bell-crank lever provided wiih an adjusting screw for engaging the contact and connected with the pressure motor.
(See cui.)

Signaling System. Harry Shoemaker, Phil-

717.771.

WireTelegraph and Telephone Company and
Marie V. Gehring, Philadelphia, Pa. Application filed August 13, 1902.
A conductor comprises a winding of a length approxiadelphia, Pa., assignor to the Consolidated

less

mately equal to one-half the lentith of the received or
transmitted waves, at'd has in addition s length approsimitely equal to a multiple of a quarter wave length.

r3i

Signaling System. Harry Shoemaker, Phil-

717.772.

Telegraph and Telephone Company and
Marie V. Gehring, Philadelphia, Pa. Applicaless

tion filed August 19, 1902.
In thtf system are combined means

— TELEPHONE CONVERSATION

for

maintaining

a material located within sui;h maga matfn^tic field
netic field and having the property of changing its resistance in virtue of change of strength of the magnetic
field, means for varying the strength of such magnetic
field in accordance with a signal to be sent, a circuit controlled by the.material and means in the circuit to produce

?<^
NO. 717,755.

Wire-

adelphia, Pa., assignor t6 the Consolidated

'

COUNTER.

a signal.

Sign
Illuminator.
John H. McMuUin,
Application filed May 2, igo2.
M'orcester, Mass.
Electric l.ghts or bulbs are secured within the body
portion of the device and pri ject toward e^cb other from
the ends theieof, and means are provided for securing
the illuminator in position on the car.

717.75S.

Signaling System. Harry Shoemaker, Phil-

7i7>77Z-

adelphia, Pa., assignor to the Consolidated

Wire-

Telegraph and Telephone Company and
Marie V. Gehring, Philadelphia, Pa. Applicaless

tion filed

August

19,

1902.

Electrically Operated Calculating Machine.
C. Rinsche, St. Louis, Mo., assignor to
Universal Accountant Machine Company,
Application filed June 12, 1901.
St. Louis, Mo.
The machine is operated by an electric motor.

Frank

Casting Justifying

for

Spaces

in

Combined Type-casting and Setting Machines.
Colom<xn Rozar, Nuremberg, Germany. Application filed November 20, 1900.
EleLtromagoets are usc d to operate the device.

Testing System for Telephone Lines. William W. Dean, Chicago, 111., assignor to the Kellogg Switchboard and Supply Company, Chicago,

7'^7,97Z-

Wireless-signaling System. Harry Shoemaker, Philadelphia, Pa., and Greenleaf W. PackGustave P.
to
ard, Boston, Mass., assignors
Gehring, Philadelphia, Pa., and the Consolidated
Wireless Telegraph and Telephone Company.
Application filed June 22, 1901.
The system comprises a wdvp-responsive device, a chem-

717.765.

rdine circuit c- nt oiled thereby, a relay ccntrolled
receivfd impulse of electroradiam energy and
relay for starting the tape of the
recorder.

111.

ical teC'

by the

first

NO. 717.918.

means controlled by the

Wireless-signaling System. Harry Shoe717.766.
maker, Philadelphia, Pa., assignor to Gustave
P. Gehring, Philadelphia, Pa., and the Consolidated Wireless Telegraph and Telephone Company. Application filed December 7, 1901.

The receiver comprises a number of plates in inductive
relation means for permanently charging the plates, and
a microphonic circuit coutrolled by the plates.

—

rVWWN*

(ffiS)-^

— ELECTRICAL

REGULATOR.

of transmitting intelligence

sists in

ment

SYSTEM.

solidated

Company.

Wireless Telegraph and Telephone
Application filed December 23, 1901.

In the system are combined a number uf generators,
means for throwing the utneraiors into opcation succtssively, means f -r controlling the circuits of the gt-nerators by iind in ai cordan^e with ihe signals sent and means
for impressing the modified energy derived from the generator npou the natural media.

The

Application

oscillator

is

Quadruplex
8,

1901.

November

filed

calibrated as

to

10, "1902.

frequency.

Telegraph
J.

System. John F.
Application filed

Renewed December

5,

1902.

Sj-nchronizer, Harry
Shoemaker, Phila717,768.
delphia, Pa., assignor to Marie V. Gehring and
the Consolidated Wireless Telegraph and Tele-

phone Company, Philadelphia, Pa.
filed

Application

April 25, 1902.

power shaft, a shaft
carrying cirruit-cbanging means means for coupling the
shaf s togeth> r and means responsive to electromagnetic
waves for actuating the coupling means.

The synchronizer has

a rotating

Wireless-signaling System. Harry Shoemaker, Philadelphia, Pa., assignor to Marie V.

769.
717,769.

Electric Conducting Cable. Russell SpauldNew York, N. Y., assignor to the Trust
Company of America, trustee. Application filed

717,778.
ing.

February

5,

Trolley for Electric Cars. William A.
Daggett, Vineland, N. J. Application filed April

717,821.

1902.

The trolley is mounted to rotate upon a spindle between
side plates, aid lontact brushes bear against each side of
the trolley and are secured to each of the side plates.
Telephone-receiver Holder. James B. Mc717.895.
Application filed OcClaln, Washington, Pa.
tober 6, 1902.
The holder consists of a telescopic supporting bar or
arm a ball-and-socket member sr cured thereto, the ball
membi r adapted to be contracted 10 pt rmit adjustment of
tbe arm. ai d means to contract the same, and means for
supporting the receiver secured to the other end of the
arm.
Electric Igniting Device for Internal-comMcMuUin, Highland
bustion Engines. Frank
Park, 111., assignor to the McMuUin Motive

717,902.

NO. 718,045.

— STORAGE

BATTERY.

John H. Holland, ColumOhio, assignor to the Case Manufacturing
Company, Columbus, Ohio. Application filed

717.994bus,

Electric Crane.

November

1902.

The cable comprises a braided core and an insulating
covering.

22,

1901.

Wireless Selective Signaling System. Cor717)978.
nelius D. Ehret, Rosemont, Pa. Application filed
July 3, 1902.
The method consists in emitting in a predetermined order
of succession energies differing in pre periies. and subjecting a wave-respoi sive device at the receiver to the energies in an order of su-ct-s-^ion corresponding with the order
of succession of their emission.

The system is comprised of a neutral side and a polarized side, the combination of a difEerentially wound core,
a clostd local circuit connected to one winding of the
core whereby the core is normally magnetized, an open
local Circuit connect! d 10 the other winding of the core,
means operated by the neutral relay for closing this latter
circuit through tl e second winding of the core, an aimature normally held by the maenetized differenilally wound
core and adaptel to be leleased when ihe circuit is completfd through the second wind'ug of ilie core, a signalreceiving ii sirument, and a circuit connected ihereto and
adapted to be ciosed by the release of the armature from
tbe differentially wound core.

— WIRELESS SIGNALING

5,

Shoemaker, Philadelphia,
Marie V. Gehring and the ConWireless Telegraph and Telephone

Company.

November

NO. 717.770.

April

Hany

Skirrow, East Orange, N.

717,7^7. Multiplex Wireless-signaling System. Harry
Shoemaker, Philadelphia, Pa., assignor to Gustave P. Gehring, Philadelphia, Pa., and the Con-

filed

of a signal.

Oscillator.
717,774.
Pa., assignor to

717,776.

Application

In the system are combined a telephone line having a
plurality of testing terminals, testing ipparatus including
a plurality of testing cmtacts. a relay common to the contacts and in circuit therewith, and a resj onsive device
conirolled by the relay and actuated whenever a testing
current flows over the testing circuit from any of the
contacts.

described congenerating and impressing upon a medium trains
of electrocjidiaui-energy waves at a selected rate and represenli geltmeitsof a signal, subjecting a wave-responsive device to the influence of the wave trains, and
restoring the wave-responsive device at a rate which is
low ill comparison with the rate of succession of the
trans oitted wave trains, the rate of restoratious being determined with regard to the duration of the shortest ele-

The method

solidated

LmvswwJ

TRANSMITTER.

with an upwardly extending continuous surroundimt rim
to form a pocket, a conductor plate of metal disposed in
the pocket and equal in area to the latter, small and
larger contact points or segments connected permanently
to the plate and corresponding to telegraphic dots and
dishes and arranged in alphabetical order in vertical
series a s ylus having a non-conducting handle and a thin
flexiole metai biush to engage the set ments, and electrical
connections for the stylus a i<d metal plate in Ihe po( ket. the
connections including a telegraphic sounder. (See cut.)

the

Device

— TELEGRAPH

Telegraph Transmitter. Charles T. Bourk,
Lima, Ohio. Apphcation filed January 26, 1901.
The instrument has a base of non-conducting material

717,762.

7i7,y6Z-

NO. 917,966.
717,966.

K

19, 1901.
In combination witb a traveling bridge, wheels upon
it travels and short shafts carrying the wheels are
a counier-shafi extending the length of the bridge and
having reoucing-cear connection with each of the short
shafts, an int-rmediate short shaft having reducing-gear
connection wth the counter-sh>.ft, a sleeve supported by
and turning on the counter-shaft, having at one end reducing-gear conncctinn with the intermediate short shaft, an
electric motor and reducing-gear connection between the
shaft of the motor and ih other end rf the sleeve.

which

718,024.

Trolley.

Joel T.

Application filed
Combined with a

Rice,

March

Hot

Springs, Ark.

1902.
plurality of independently mounted
trolley poles is a spring disconnected from both poles and
movable to position to support either pole in operative
20,

position.

718,045.

Electrical

Storage Battery.

Barham. Portsmouth, England.
December 2, 1901.

Henry K. P.
Application filed

In the device are series of strips of metal each folded
upon itself with saturated absorbent material between the
folds thereof, and forming a tray intermediate tbe ends
thereof. (See cut.)
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XXXII.
Features of the

Electrical

St.

Louis

Exposition.
Portions of the Electricity Building, now under
construction at the St. Louis Exposition, have been
depicted in previous issues of the Western Electrician, but the accompanying illustration is a re-

production of what is undoubtedly the best and
latest photograph of this interesting structure.
The
point of view is the bed of the Grand Basin, and
the south and east walls are shown. The contractor
is pushing the work on the building, which, as the
picture reveals,

is

well advanced toward completion.

Indeed, little remains to be done on the exterior
but to cover it with its shell of staff and to finish
the window glazing.

Illumin.^tion and Lighting Effects.

The

first

publication outlining the plan and scope

"The
of the Louisiana Purchase Exposition stated
progression of the exposition will be most especially
manifest in the manner and extent of its use of artificial light, both for purposes of illuminating and as a
:

will be so liberally employed that the exposition
grounds and buildings will blaze with light at night,
and their beauties successfully rival the attractions
of daylight." This was in September, igoi. Ever
since this date the exposition has been striving to
accomplish a spectacular arrangement of its' night
illumination, and Henry Rustin, chief of the Department of Electrical and Mechanical Engineering,
has outlined a plan which will undoubtedly accomplish results in most attractive form.

Sources of Energy.

The exposition will have a plant of a capacity of'
8,000 kilowatts, installed in the Machinery BuildThis plant is complete with its complement
of boilers and engines, and will probably use coal
for fuel. In addition, the exposition will rent 7,500
kilowatts from an outside source, which will be
delivered at the exposition fence lines, where it will
ing.

be taken and brought to the general switchboards in
the Machinery Building. The current supply from
these two plants will be three-phase, 25-cycle, 6,600volt, and will be so provided with switching apparatus and devices as to make each plant interchangeable, in whole or in part, with the other.
Furthermore, the exposition has laid down a very

machinery
and obtained propositions
for furnishing large steam units of both the recip-

liberal policy in its installation of exhibit

and has already

solicited

No. 4

rocating and turbine type, as well as gas engines, of
considerable size, each completed with its electrical

The boiler units will be
placed in a general boiler house. The size of this
building will be, approximately, 300 by 350 feet.
This entire exhibit installation is to be used in
the service of the exposition for whatsoever will
serve to demonstrate electrical and machinery pracand boiler complement.

the

best

advantage.

The

tices

to

ators

and apparatus already obtained on an exhibit

engines,

gener-

guarantee that this plant will be of at least
14,000-kilowatt capacity, and a determination is being rapidly made as to what purpose each complete
basis

outfit will

be applied to in the exposition's service.

Because of the size of the exhibit buildings, it
has been necessary to establish a transformer sub-

monizing the emphasized architectural lines are both
of great importance in the consideration.
The waterways of the exposition are in themselves
of great extent and must be thoroughly illuminated
for the reason that they will be used for boat traffic
at night as well as in the daytime,

and

to light such

a surface without erecting posts or other structures
in great numbers is difficult of accomplishment.

The

question of the interior illumination has not yet
been definitely decided, although in all probability
it will be largely handled by means of arc lamps or
other lamps of high candlepower. On interiors, the
question of decoration in light does not appear to
such a large extent as it does on exterior work, and
the question of economy of illumination comes into
prominence
for this reason larger lighting units
are permissible and effective.
;

In these sub-stations will be located whatever transformers and rotaries are necessary to the service in this particular building.
The apparatus in these stations will be suitable
for transforming from 6,6co volts to the pressure
required, and as this approaches high-tension line
in

station

each.

electricity building at the

means of decoration. Electric lighting in the latest,
most striking and most effective form, as well as
all other new and efficient modes of illuminating,

24, 1903.

ST.

ments of the concessionaires, exhibitors and other
customers on the exposition grounds. Their work,
be done by whomsoever they
it is proposed, shall
choose to select.
Gener/\l Lighting.
Incandescent lamps, for the most part, will be
used for outside illumination, and the greater number of these will be attached to the building structures themselves in such manner as to bring out the
architecture at night in keeping with the general

The

effect

scheme.
of a great

lamps showing

off

number of incandescent
the lines of the buildings em-

phasizes the extent of the structures themselves, as
well as lends itself to an effective appearance. The
same quantity of light given off by arc lights, projectors, or other large candlepower methods of illuminating would give a cold feeling not in keeping
with the idea of an exposition. The lighting of so

area by means of incandescent lamps is
a problem requiring considerable thought.
It is not merely the question of considering illumination from the basis of the unit candle-foot; but the
question of the appearance of all as a total when
viewed from a distance and the question of harvast
in

an

Itself

picture of the exposition covers a ter-

ritory of 600 acres, and is arranged in a setting
shaped not unlike a lady's fan. Three courts radiate

LOUIS exposition.

the switchboards and controlling devices
must be of a high order of apparatus and not like
the outfit usually installed in exposition work.
All the work of installation and operation will be
done by the exposition itself, e.xcept such wiring as
is necessary to take care of the individual require-

practice,

architectural

Cascade Lighting.

The main

from a

common

center.

This

known

common

center

is

Cascades,
made up of architectural, sculptural and hydraulic
features, extending in a curve over a distance of
about 3,000 feet. Three architectural features, very
ornate In design, are placed along this curve and

occupied

by

a

territory

as

the

are connected by a colonnade known as a Terrace
The central place of this architectural
of States.

occupied by Festival Hall, while the larger
on each side are known as the Restaurants.
In front of each of these three buildings is
to be placed a motif, from which a cascade of water
w'ill issue, tumbling over a series of falls and finally
setting

is

structures

reaching the lagoon. These cascades are flanked
on both sides with sculptural conceptions in keeping
with the surroundings, and in each of these is em-

bodied an opportunity for a water figure or fountain.
The daylight appearance in this territory relies
for its effect on the skill of the artist and engineer
in combining water effects with an architectural or
sculptural setting. .At night it is intended that this
whole territory shall be brilliantly and spectacularly
treated with combinations of different lightings. It
intended also that the entire territory of the
is
Cascades shall be treated simultaneously with light
The intention has not been simply to trim
effects.
structures and objects with lights, but it is desired,
and it Is possible of accomplishment, that the entire
territory shall be built up, as it were, of light itself.
In order lo convey the idea, perhaps it would be
well to recall the

display of the Electric

Tower

at
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This structure at night did not appear
Bufifalo.
as a structural shaft treated with light, but appeared
as i£ the structure itself were incandescent. In the
same manner the entire territory- of the Cascades
will partake of the color of light applied, by rendering the buildings as if they were light itself, and
not simply the effect of light.
One effect sought for will be to make the entire
while at
territory the color of an amethyst crystal
the same time the cascades will appear as illumined
by vari-colored lights for projector lamps. At another time, when the entire hillside is an emerald
color, the water will take on the phosphorescent hue
of the Cooper-Hewitt lamp, Again, wlien the entire cascade territory appears as a solid incandescent
thing, the waters of the cascade will appear as sheets
;

of molten silver.
In order to gain a proper conception of wliat is
to be produced, it must not be inferred that these
That is to say, they
effects will be "commutated."

not be ever-changing, like some operator was
simply turning a crank to produce constantly recurring results in automaton fashion, but certain
effects, prearranged, will be arranged for each evening, or portion of an evening, and tlie effects dissolved from one effect into another, according to
will

programme.
The Cooper-Hewitt

light has been selected for one
of these effects, because of the peculiar quality and
feeling which it imparts to water; the impression
made on one by seeing a large quantity of rippling
water thus illuminated is not to be conveyed by

words.

Experiments are being made from time to time
try the values of lights of other qualities, and
considerable encouragement has been received in
these experiments. The unit of light has been established on such a scale that competitive lights from
nearby sources can hardly decrease the effect on the
cascade territory. No expense is being spared by
tlie exposition to make this the most attractive night
display ever shown.
to

C.«iSCADE

Pumping.

foreign matter will be in suspension.
In order to provide a circulation for the canal
system, the suction intake is carried down about
Because of the
1,500 feet from the pump house.
fan-shaped plan of the Cascade structure, the difwaterfalls

ferent

width

;

have

different

of

lengths

At the upper cascade, where the
narrower, the depth of water over the top
inches.

be

wait.

to the center cascade is 168 feet in
over this water will flow to a depth of 4%
fall

11^

weir
fall

is

will

inches.

It requires a 90-inch pipe to supply the
the suction side.

pumps

at

effect of this building at night will be that of

a massive cornice of light, supported at the four
corners and at the centers by giant pavilions of
light, while the beautiful facade of fluted columns
will be silhouetted against a screen, which will be
a dazzling blaze. This effect will be obtained by

row

incandescent lamps, the reflection from which
will cause the screen to be strongly lighted, although
no lamps will be placed on it, nor will the direct
rays from the lamps in the flutings be visible from
the front of the building. The lamps on the cornice
will be spaced 10 inches apart, and 20,000 will be
of

needed to

carrj-

out this scheme of illumination.

Space Telegraphy at the World's Fair.
is
every reason to believe that wireless
telegraphy will occupy a prominent position in the

There

re-

communication may be established with New York.
The interest manifested by those working in this
research

of

field

indicative of a verj' complete,

is

comprehensive and highly organized scheme of exliibits for 1904, and the inventors of the different
methods of syntonizing and selective signaling will
have a good opportunity to demonstrate the practical working of their apparatus, surrounded, as they
will be, with sending and receiving stations of other
systems. The first application received by the Department of Electricity was that of Patrick B. Delaney, and the most recent that of the DeForest
Wireless Telegraph Company of New York city.
In a recent interview Clarence G. Thompkins, general manager of the latter company, said
"We
intend to place a wireless plant on exhibition for the
information of visitors, and communication will be
established and maintained between St. Louis and
Chicago, or St. Louis and Minneapolis. By the time
the World's Fair is opeiied, wireless telegraphy will
be a commercial factor. It will have passed the
stage of experimentation, yet there will be thousands
upon thousands who will visit the World's Fair
who will there have an opportunity to see just how
wireless communication is maintained. When I say
that we shall establish communication with Chicago
or Minneapolis from the fair grounds, it does not
mean, of course, that we shall confine our operations
to these cities, but either one of these two will be
in continuous communication for the benefit of vis-

1903

^drical wall (10) thereof, is a foraminous diaphragm
or partition (29;. ihe same being constructed of

perforated sheet metal, wire netting, or other like
material. This partition forms within the drum (i)
a

central cylindrical

receptacle (31), in which the
and a surrounding amiular chamber (32), in which the electric heaters are located
and from which the heat is transmitted through the
foraminous diaphragm to the coffee within the receptacle.
Located within the receptacle (31) are
spiral flights or ribs, designed for the purpose of
agitating and keeping in movement from end to end
coffee

roasted,

is

of the receptacle the coffee contained therein.

This

:

itors."

Roasting Coffee by Electricity.
coffee roasters have been used to some
but the devices which have been put upon
the market Iiave been the subject of some criticisms
from practical men, and it is to overcome these ob-

Electric

extent,

and provide

a successful roaster that can

be

operated as well as heated by electricity tjiat George
has invented and
C. Lester of New York city
Fig. I
patented the apparatus illustrated herewith.
longitudinal section of the roaster.
is a vertical
section
and
in
is a view showing, partly
Fig. 3
partly in elevation, a set of three heaters.
is a detail cross-sectional view of one of the heat-

Fig. 2

FIG.

chamber

I.

ELECTRIC COFFEE ROASTER.

completely closed on all sides except
that covered by the diaphragm (29), so that the air
heated therein must necessaril)'
pass therefrom
through the openings in the diaphragm (29) to the
interior of the receptacle (31), in which the coffee
is roasted.
These heaters are arranged in sets at
various points around in the chamber (32), the members of each set being designated by the reference
is

(Fig. 4.)
There are
(45).
(43)
(44)
four sets of heaters and three heaters in each set.
Each of the heaters consists of a hollow cylindrical spool (46), (Fig. 2), having a spiral groove
(47) on its outer surface, around which the heating
coil (48) is passed and in which the coil is seated.
Each of the spools has a metallic core or stiffening
rod (49), extending therethrough, and is provided
with rectangular heads (50). The heads (50) arc
rabbeted, as shown at (51), to provide overlapping
lips or flanges
When the heaters are as(52).
sembled within the annular chamber (32), the same
are supported upon recessed blocks or standards
(53). (Fig. 3), secured to base plates (54), attached
to the inner cylindrical wall (10) of the drum (i).
The heaters are held in place upon the blocks or
standards (53) by means of screws or pins (S5),

numerals

FIGS. 2
crs,

and

and Fig. 4

ELECTRIC COFFEE ROASTER.

3.

a diagrammatic view showing the

is

circuit connections.

The main frame
suitable

a
to

of the machine maj' be of any
form and construction. Mounted therein is

drum

rotary

coffee

is

or

receptacle

roasted, the

a horizontal shaft

(l),

in

which

the

same being adjustably secured
(2),

having suitable hearings

main frame and provided with gearing on one
end, which meshes with a pinion on the armature
shaft (8) of an electric motor (9). The motor (9)
and the connections between the same and the gear
are suitably supported on the main frame of the
in the

machine.

as

Department of Electrical and Mechanical
Engineering has begun the work of wiring the Education Building and will have the building ready
The exterior of this, as
for a test in a few weeks.
well as all of the buildings in the main group, will
be lighted with incandescent lamps of eight and 16
candlepower, while arc lamps will light the interior.
Tlie

inserting in the rear fluting of the columns a

The

24,

The drum

(i)

rt

has a cylindrical metallic

wall (10) and a circular metallic head (11) at one
end, these two parts being connected to each other,

Education Building.

The

World's Fair.

successes of Marconi and others make it certain that working exhibits will be installed, in conjunction with commercial stations, in the large cities
of the Middle West, and it is even possible that
cent

jections

The pumping machinery will be located beneath
one of the side cascades, and will have a capacity
sufficient to elevate 90,000 gallons per minute to a
height of, approximately, 154 feet. These pumps
will be of the centrifugal type, operated by induction
motors of approximately 2,000-horsepower capacity.
In order to accommodate themselves to the speeds
of the pumps, these motors will have to be of special design and be planned for operation on 25-cycle,
three-phase current. This will probably be the largest pumping outfit ever used for such a purpose.
The water is taken from the lagoon and canal
systems, and is used over and over again. Provision is being made to filter the water properly on
its initial introduction, and the bottoms and sides
of the canals will be protected so that practically no

The lowest

Electricity Building of the

January

clearly

shown.

The end

of the

drum

opposite

normally covered by a
face-plale (12), secured to or forming part of the
main frame. This face-plate has openings for supplying coffee to the machine and for removing the
the head

(11)

is

open, but

is

roasted coffee.

Beneath the discharge opening (16) is a car (19)
from the drum and for the
convenient delivery of the same to any suitable
point.
This car is provided with a foraminous
bottom (20), having a passage (21) beneath the
same, provided with a spout or nozzle (22), by
means of which the same may be connected with a
suction-fan or olhcr exhausting device for drawing
air through the mass of coff'ee on the bottom (20),
and thereby facilitating the cooling of the same.
Tlie head (11) and the cylindrical wall (10) of
the drum (l) are both covered by a layer (26) of
asbestos or other like heat-non-conducling material,
and the a.sbestos is itself covered by a cylindrical
copper or other metallic sheet
extending
(27),
around the cylindrical wall (10), and a circular
copper or other metallic disk (28) outside the
head (u).
Located within the drum (i), parallel to the cylinfor receiving the coffee

FIG, 4.

CONNECTIONS FOR ELECTRIC COFFEE ROASTER.

which extend through the spools (46). When in
place, the flanges (52) on the heads (50) of the
adjacent heaters overlap each other, and the same
are thereby secured in place without danger of accidental

derangement.

The

metallic

core

(49)

in

to
stiffen
and
each of the spools (46) serves
strengthen the spools, and in the event of the'
breakage of the porcelain of which the spools are
made serve's to prevent the broken parts thereof
from falling away. The heating coils are thereby

prevented from falling down and short-circuiting
ihrough the other coils.
To provide means for supplying current to the
various heaters arranged in the annular chamber
(32), there is arranged upon the outside of the
metallic disk

(28),

a

series

of contact rings

(56)

—

WESTERN ELECTRICIAN

January 24, 1903

69

(57) (58) (59). These contact rings are mounted
upon an annular band (60) of insulating material,

be cut into or out of the circuit and the heat generated within the roaster thereby increased or de-

secured to the disk (28). Cooperating respectively
with the contact rings (56) (57) (58) (59) are the
brushes (61) (62) (63) (64), carried by a hanger
arm or support (65). The heater (43) of each set
of heaters is connected through the wire (66) with
The heater (44) of each set
the outer ring (56).
of heaters is connected through the wire (67) with
The heater (45) of each
the contact ring (57).
set of heaters is connected through the wire (68)
with the contact ring (58), and all of the heaters
of each set are connected through the wire (69) with
It will thus be seen that the
the contact ring (59)

creased.

When the drum is rotated the coffee within the
receptacle (31) is kept in motion and has a longitudinal motion imparted to it by the spiral flights or
ribs.
At the same time one or more of the heaters
(43), (44) and (45) of each set is thrown into operaand the air within the annular chamber (32) is

tion,

raised to the requisite degree of heat for roasting.

This

air passes

ceptacle

from the chamber (32)
through

(31)

into the re-

foraminous

the

diaphragm

Underground System of the Chicago
Edison and Commonwealth
Electric Companies.^

By W.

G.

Carlton.

The most of you

are probably familiar with the
general scheme of operation of the Edison and
Commonwealth companies. Service is furnished on
the direct-current Edison three-wire system at 115
or 230 volts, also on the 60-cycle, single or threephase alternating system at the same voltages. These
two classes include about 85 per cent, of the total
business of the two companies. The balance is made

.

3TAT£ S^ Sua- ST^rrtart.

Fig.

I.

Low-tension Feeders in the Downtown District.

Fig.

6.

High-tensioo Distribution.

UNDERGROUND WORK OF THE CHICAGO EDISON AND COMMONWEALTH ELECTRIC COMPANIES.
heaters (43) of each set are connected up in multiple,
as well as the heaters (44) of each set and the
heaters (45) of each set.

(29) and acts upon the coffee contained within the
receptacle to roast or parch the same. As the heat-

Cooperating with these parts is a switchboard or
controller comprising a pivoted switch arm (70),
having a segmental contact strip or bridge piece (71)
thereon, and the contacts (72) {-jz) (74), designed
to be engaged by the strip (71). Stops (75) (76)
limit the swinging movement of the switch arm (70)
in opposite directions.
The contact (72) is connected through the wire ijy') with the brush (61).
The contact C73) is connected through the wire (78)
with the brush (62), and the contact (74) is connected through the wire (79) with the brush (63).
The brush (64) is connected through the wire (80)
with the common return wire (81) of the system.
The switch arm or lever f/O) is connected with the
generator (82) or other source of electrical supply
by way of the wires (83), (84) and (85), the wires
(84) and (85) having interposed between them an
ordinary switch or cut-out (86).
The motor (9)
is
supplied from the generator (82) through the
wares (87), (88) and (89), the wire (89) being
connected with the general return wire (81). Between the wires (87) and (88) is interposed an
ordinary switch or cut-out (go)
In the return
wire (81) is interposed an ordinarj' switch or cutout (91).
By the construction just described it will be seen

(32),

.

the motor (9) and the heaters are supplied
from a common source of electrical energy. The
connections between the generator (82) and both
the motor and heaters may be cut on or off by the
switch (91). The supply to the heaters through the
switch arm (70) may be cut on or off independently
of that to the motor (9) bj- means of the switch
(86), and the supply to the motor (9) may be cut
on or off independently of that to the heaters through
the switch arm (70) \>y means of the switch (90).
that

B}'-

a simple manipulation of the switch

(70), one or

arm or

more of the heaters of each

set

lever

may

ers (43), (44)
in

w'hich

is

and (45) are located in the chamber
separate from the receptacle (31),

which the coffee

itself in

located,

it

will

be ob-

served that there can be no direct contact between
the coft'ee beans and the heaters, which would serve

up of direct current at 500 volts for power purposes,
high-tension series arc, and alternating current at
9,000 volts and 25 cycles for operating rotarj- converters for one of the elevated railways,
considerable part of the direct current is distributed from rotary- converter sub-stations, these
sub-stations being fed irom 9,000-volt, 25-cycle lines.
In general, the 60-cycle lines in the territory outside
of the central part of the city run overhead and the
25-cycle and low-tension direct-current lines run un-

A

©000000
OQQ;

FIG. 2.

UNDERGROUND WORK

FEEDER AND

IN CHICAGO.

MAIN DISTRIBUTION.
to spot or unequally heat the same.

Furthermore,

the coffee is roasted by means other than the
cumbustion of suitable fuel, there are no noxious
gases to come in contact with the coffee bean, and
thereby deteriorate or contaminate the flavor or
aroma thereof. Furthermore, as the coffee is roasted
as

closed on all sides there is
no opportunity for the escape of vapors or aroma
from the coffee, which are in other forms of apIn other words,
paratus allowed to go to waste.
in a

chamber which

and aromas which are conall the vapors, flavors
tained in the original green coffee bean are retained
No
in the same after the coffee has been roasted.
artificial

moistening of the roasted bean

is

necessary,

as none of the original moisture contained therein
is

driven

off.

FIG.

is

3.

UNDERGROUND WORK IN CHICAGO.
EDISON TUBE DETAILS.

derground, although there are exceptions to this in
case of the 60-cycle and direct-current lines.
The 9,000-volt lines are all underground. The seriesarc and 500-volt systems will not be considered,
the

as they form a small part of the total, and as they
are gradually being done away with.
The Edison three-wire system is used in the terI.
Paper read bi-fore the k h cago Electrical Asauciatioo on
January 16. 1905. Mr. Carl ion is as is am to tbe chit-f opf ranng
engineer of the Chicago Edison and Commonwealth Electric
companies.
:

-
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ritory

between

North

Avenue

and

Thirty-ninth

Street and west from the lake for a distance of from
one to two miles. Until about five years ago, current was supplied from four generating stations.
Since that time rotary-convener sub-stations have
been installed, so that there are at the present time
15 stations and sub-stations supplying direct current.
Fig. I shows a portion of the business district, with
the underground lines of the direct-current system.
The mains from which services are taken are genAt
erally on the side of the street near the curb.
street intersections these are connected to junction
netinterconnected
one
form
mains
These
boxes.
work for the entire direct-current system. Feeders

P»

January

tube is made in van'ing sizes, ranging from 100,000
lo 5CO,cco circular mils per conductor for mains,
and from 250,000 to i, 000,000 circular mils for feeder
tubes.
In the main tubes the three conductors are
of the same size, while in the feeder tubes the neutral conductor is approximately one-third the crosssection of the others.
The feeder tubes also conTailleur junction
tain three small pressure wires.
boxes are used for cable lines and are installed in

manholes.

When cables were first installed, rubber was
used for insulation, but for several years paper-insulated cable has been used exclusively except for
submarine work. Paper cable is cheaper than rubber, and also has a greater overload capacity.
conduit system is used entirely, no cable being laid
in the ground, as is common practice in Europe.
Cable is used in sizes varjnng from 26,000 (No. 6
For low-tension
B. &: S.) to 2,000,000 circular mils.
work nearly all cables are single conductor. The
thickness of insulation on low-tension cables is
regulated by mechanical reasons, while on hightension cables the thickness of the paper wall is
low-tendetermined by the voltage to be used.
sion cable feeder as installed, would, if the ends
were satisfactorily protected, operate .safely at 2,000
volts.
The thickness of insulation in low-tension
cables varies from four to six thirty-seconds of an

A

A

depending on the size of the cable. For
No. 2, solid wire is used, and
for sizes from No. 2 to 1.500.000 circular mils the

inch,

smaller cable than

FIG. 4.
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two or more lines, so that the failure of one line
would not cause a shutdown of the sub-station. As
far as possible, the two lines for one sub-station are
run by different routes, so that trouble in one manhole would not affect both lines. Fig.
shows
the 9,000-volt lines now in use.
In the case of two
sub-stations in the same territory, which are not
large enough to warrant two independent lines, it is
usually possible to run a tie line between the substations and to make this tie line serve as the duline for both sub-stations.
Joints on these cables are covered with paper tape
and a lead sleeve, the sleeve being wiped to the lead
sheath of the cable and filled with paraffin or an
insulating compound
called Minerallac.
great
deal of care has to be taken with these joints. The
making of one joint, including the fireproofing of
the cable in an average-sized manhole, costs from
$10 to $15. As soon as cables are pulled in the
ends are sealed to keep out moisture, but the making
of the joint requires several hours, and during that
time more or less moisture is absorbed bv the
paper insulation and the jute filler from the air
and from the jointer's hands. It is necessary to remove all of this, and it is done by "boiling out," as
it is called.
The sleeve is filled with an insulating
compound heated to about 175 degrees Centigrade,
the pouring being continued and the compound allowed to overflow from the vent until the joint is
heated throughout and all moisture driven out.
After the joint has cooled, a final pouring is
made, to be sure that the sleeve is full, and the
openings through which the pouring was done are
sealed.
Out of six or seven hundred joints made in
this manner in the last two years, we have had but
one failure in new cable, and that occurred when
the line was first tested out.
It was found that this
trouble started irom moisture.
had some cable
originally installed for 4,500 volts and later used
for 9,000 that developed trouble near the ends of the
cable.
This was supposed to be due to the ends
of the cable not being cut back far enough before
the wiped joints were made, the first joints not be-

plicate
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U.NDERGROUND WORK IN CHICAGO.
TEE BOX.

are run from the stations and sub-stations to supply
current to this network wherever it is needed. Where
the load is heavy, several feeders may be needed at
one street intersection, while in sections with lighter
load there may be several blocks between feeder
ends.
Feeders are also sometimes run to the middle
of the block. Fig. 2 shows the feeders in the downtown district as they were about six months ago.
Until 1895 all of the low-tension direct-current
lines of the Edison Company were built of Edison
tube.
Since that time lead-covered cables have been
used for feeders and in many cases for mains. Fig.
3 shows sections of feeder and main tubes, and also
some of the fittings used. These tubes come in 20foot lengths and consist of iron pipes containing
three copper rods. The rods are wound with rope
on a coarse spiral, and the bunch of three is also
wound with a rope. The rope acts as a spreader to
separate the tubes from each other and from the
pipe.
The tube is filled with asphaltum, the ends
being closed with hard-rubber plugs. Fig. 4 shows
a tee connection from an Edison tube, such as is
used for a service. Fig. 5 shows an Edison junction
box to which the tubes are connected at street intersections.
This box contains three copper rings
which are connected, through fuses, to cables runring down to the iron-pipe stubs. The tubes are
connected to these stubs.
Edison tube is convenient to use for mains on ac-

ing wiped.
The insulation used on the 9,coo-volt cables is
of the split type, there being a wrapping over each
conductor and a common wrapping over the three
conductors. The specifications call for a six thirtyseconds-inch paper wnll over each conductor and

FIG. 5.

UNDERGROUND WORK IN CHICAGO.
TEN-WAY JUNCTION_BOX.

cable is concentric stranded. For sizes larger than
1.500,000 circular mils, a rope stranding is used, to
give a greater flexibility
2,000,000 cable is about
as large as is practicable to use.
Services vary in size from No. 6 to 2,000,000 circular mils. In case of a large load to be taken care
For
of,
several services are generally installed.
Marshall Field's retail store, where there is a connected load of approximately 75,000 i6-candlepower
equivalent, 19
services
were required. Eighteen
feeders were run from the sub-station in the Boyce
Building and in the Masonic Temple. These feed;

FIG. 8.

UNDERGROUND WORK

IN CHICAGO.

OBSTRUCTIONS TO MANHOLE BUILDING.
four thirty-seconds inch over the three conductors.
have cables that were originally installed for
4,500 volts that have insulation of five thirty-seconds
and three thirty-seconds inch. These are operating
satisfactorily at 9,000 volts.
After the 9,000-volt cables are installed they are
tested at iS,ooo volts, between conductors, and 11,000
volts between conductors and ground for about 10
minutes. The neutral points of the machines supplying the 9,000-volt system are grounded, and consequently the voltage between conductors and ground
is
only 58 per cent, of that between conductors.
Insulation tests are made weekly with a galvanometer, and show an insulation resistance of about
400 megohms per mile. These tests include the insulation of switches at each end of the lines, so that
it is fair to assume that the insulation of the cable
is considerably higher.
The large part of the 9,000volt cable is No. 0000, and this is about ^V-i inches
in diameter as large as is convenient to install.
The loop method is used for locating trouble, and
it
has been found satisfactory, the trouble being
generally located to the nearest manhole.
In connection with the subject of high-tension
cables, it may be of interest to compare our work
in Chicago with that in other cities.
Of four
companies in New York city, two are using 6,600
volts and two 11,000 volts.
Providence is using
12,500, Buffalo 11,000, Milwaukee 13,200 and St.
Paul 25,000 volts. So far as I know, St. Paul is
using a higher voltage than anyone else on underground cables. Of the companies included in the
above list, nearly all are using paper-insulated cable,
although some have both paper and rubber. It is,
I think, quite generally conceded that paper cable
is more satisfactory than rubber for higher voltages.
Comparing the thickness of insulation per i,oco

We

ers are either i,oco,ooo, 1.500.000 or 2,000,000-

circular-mil cable.

The total number of feeders required to
take care of the entire low-tension load of
the Edison company is 175. The total crosssection is 140,000,000 circular mils on each
J
^idc of the three-wire system and 29,000,000
sgB
Vi
" SJLt.-*
J
I
J circular mils on the neutral.
f
These feeders
vary in size from 250,000 to 2,000,000, the
j
b smaller ones having been installed several
^
years ago. It is seldom that feeders smaller
than 1,000,000 are installed at the present
time.
The rotary-converter sub-stations are fed
by 9,000-voIt, 25-cycle, three-phase lines. At
present these all run from the station at HarThese lines vary
L-NDERGROUND WORK IN CHICAGO.- CONCRETE MANHOLE T'^on Street aud the rivcr
length from one to five miles, and are
FOR THROUGH g.OOO VOLT LINES.
Some cables supall three-conductor cables.
ply only a single station, while others are tapped
count of the ease with which services may be inor
looped into two or more sub-stations.
stalled.
It is also cheaper than cable in conduit
single cable may carry as much as 3,000 kilowatts,
where but a single line is wanted. Some of the
so you can readily see that it is necessary' to take
objections to its use are that its carn'ing capacity
all means possible to have these installed in a safe
is less than that of cable of the same cross-section.
manner. Where they pass through manholes, they
owing to the low melting point of the compound
arc covered with two layers of hea\'y asbestos paused in the tubes and boxes. The life of the iron
per, and this is wrapped with brass tape 0.025 inch
pipe is comparatively short, depending largely on
This is done to protect
thick and one inch wide.
the nature of the ground in which it is laid. It
these cables from fire caused by other cables or by
also usually requires longer to locate and repair
Edison
gas.
The more important sub-stations are ted by
trouble on a tube than on a cable line.
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on the paper cables used by the different companies mentioned, we find that it ranges from 67
to 2.2 mils between conductors and from 57 to 10
The average
mils between conductors and ground.
thickness per 1,000 volts is 40 mils betwen conductors and 3S mils between conductors and ground.
The three-phase, four-wire system is used for 60being generated by star-concj'cle work, current
nected 2, 300-4,000- volt machines. The larger part
of these wires run overhead, but it is occasionally
Some two
necessar>' to put them underground.
and four-conductor cables have been used for this
work, but single conductor has been found to be
volts

number

of through cables, the corners of the
manholes are cut on a diagonal. This is a safer
construction than with square corners. In training
cables in a hole with square corners, they are apt
to be bent too short in order to make a good-looking
job, and later trouble will develop at the short bends.
conduit line is always pitched slightly so that
water will not stand in the ducts. Fig. 7 shows a
concrete manhole used for through 9,000-volt lines.
You will notice the spreading of the ducts so as
to cut off the corners.
Fig. 8 illustrates the building
of a manhole at Washington and Market Streets
and Fig. 9 shows the same manhole later. In Fig.
10 may be noted the method of building an angleiron roof for a manhole, the view being taken at
Jackson and La Salle Streets. The laying of the
Francis stone conduit is illustrated in Fig. 11, and
Fig. 12 shows the method used in pulling cable.
The Chicago Edison Company has not had a great
deal
of
trouble
with
electrolysis.
Occasionally
trouble has developed where Edison tube has been
laid near the rails of a trolley line.
While we are
not anticipating much trouble from this source on
our 9,G0O-volt line, we realize that there is a chance
for it.
expect to break ,the lead sheaths by
insulating joints at intervals of possibly 3,coo feet,
and will also ground the lead sheath on each section in two or three places.
In New York city
some burn-outs on high-tensicn cables were traced
to leakage current that followed the lead sheath for
a

A

71
continue

to leak and cause trouble.
The loop
method of testing for trouble from grounds was
used on all the high-tension lines. No static discharges were employed on the 9,000-volt systems.
A grounded neutral was used. Ninety per cent, of
the 4,000-volt, four-wire, three-phase system was
on overhead construction.

In

speaking

of

insulation

for

cables,

the

point

was brought out that a very small amount of water
the cable joints causes trouble.
For this reason
it was the custom of an Edison jointer, in making
a wiped joint, to cut back a good distance on the
cable, which was then very thoroughly heated and
the compound poured in at 170 to 175 degrees Centigrade.
The joint in this way was "boiled out"
and allowed to cool, when another pouring was
in

We

over two miles.
The organization of the underground department
is
separated into three divisions, the high-tension,
low-tension and conduit systems.
large part of
the conduit work is done by contract under the
supervision of the company's engineer. The other
work is done entirely by the company. The number of men employed varies from one to 200. Four
or five men are required to take care of the records
of the lines.
The department is frequently called upon for

A
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UNDERGROUND WORK IN CHICAGO.
MANHOLE CONSTRUCTION.

more

satisfactory. Trouble with these cables is
most apt to develop at the point of connection to
the overhead lines, and it is easier to make a safe
job on a single than on a multi-conductor cable.
Paper cable is used for this work with a wall six
thirty-seconds-inch thick.

The

UNUEKGKLiL

.NU V'.-iKK IN

'

LAYING FRANCIS CONDUIT.

One instance of this kind was at
the time of the boiler explosion at the power house
were asked to
of the Northwestern Depot.
furnish service at about 7 p. m., and by working
40 men a good share of the night, their load was
taken care of before 7 the next morning.
The subway question is one that naturally interests all companies having underground systems,
and while a subway will mean a great deal of diffiemergency work.

We

and expensive work, it will be no harder than
what Boston and New York have already done.

cult

Discussion.

The

UNDERGROUND

WORK

IN

CHICAGO.

surface of the ground.

It is laid in

cement mortar

all sides by a layer of concrete
three inches thick. It is not a good plan to concentrate too much power in one line, and for this
reason lines of more than 30 ducts are seldom laid.
Manholes are built at street intersections, and sometimes in the middle of a block, if it is necessary
to change the line of ditch on account of obstrucHandholes or small manholes
tions in the street
are built as needed for furnishing service. As a
only
the top row of ducts. Manrule, these cut
holes vary in size, but will average about six by
Where there is a probability of installing
six feet.
junction boxes, manholes are built with square corIf the conduit line is intended for carrying
ners.

and surrounded on

a joint.

ufacturer experienced trouble with it, and, after
fuither experimenting, it was found that the presence of less than one-hundredth of one per cent,
of water in the oil would cut down the dielectric
strength remarkably and practically ruin it.

to lay.

ROOF CONSTRUCTION OF MANHOLE.

CHICAGO.

Professor P. B. Woodworth mentioned some tests
which he had made on some oils for insulating
transformers. One oil was finally determined upon
and recommended for use, its dielectric strength
being 16, as compared with that of air. The 'man-

FIG. II.

10.

IN

CABLE LAYING.

make

Conduit is laid at various depths, as occasion
demands, but never closer than 30 inches to the

FIG.

UNDERGROUND WORK

I.?.

made, until the joint was filled, and then the opening was sealed. It requires about two hours to

The conduit work of the Edison company is of a
varied character, due to several causes. Considerable
of it consists of lines laid several years ago by the
Edison company or the companies which it has since
absorbed. Some of the materials used were wooden
pump log, iron pipe, Dorset (a multi-duct conduit
made of tar and gravel compound), Lithosite (a
cement pipe made on a burlap form), concrete, cement-lined iron pipe and vitrified clay of various
kinds. Vitrified clay is apparently the best mateIt is
rial for conduit work now on the market.
fireproof, durable, a non-conductor of electricity, has
a smooth interior surface that will not injure cables,
and is cheap. For electric-light and power pui poses
a single-duct tile is better than a multi-duct one,
since it allows of breaking joints, although it is
more expensive

FIG.

discussion of the paper consisted chiefly in
the asking of several questions, which were answered by Mr. Carlton. In relation to the insulating material, "Minerallac," used on the 9,000-volt
cables, which has been developed by Messrs. Shildauer and Bronson of the engineering department
of the Chicago Edison Company, it was stated that
the compound was better in many ways than paraffin.
Its burning point was 20 degrees higher than that
of paraffin; it was more impervious to moisture, and
not so brittle. It is a stringy substance and was
used on the 9,000-volt cables in wiping joints and in
sealing cable ends.
Among the other points mentioned by Mr. Carlton
were the following: The capacity of the neutral
throughout the whole low-tension system was 22
per cent, of the outside wires. The use of 9,000
volts came about by reason of the Edison Comtransformers.
pany's first using 2,200-volt rotary
This was doubled to 4,500, and then doubled again
If such a system were started over
to 9,000 volts.
again, the least voltage used would be 9,000 volts.
The suggestion was made that, in large cities, all
the companies operating there should use a standard
voltage, so that they could exchange and connect
iheir systems in case of emergenc\'. All the switches
on the high-tension system which break on load
are of the automatic oil-insulated type. Not nearly
so much trouble was experienced on the high-tension system as on the low-tension, in the case of
short-circuits, as in the former case the line would
be cut out, while a low-tension short-circuit would

third

Automobile Shows.
annual New York automobile

show,

which opened at the Madison Square Garden on
the evening of January 17th and continued through
this week, was a great success.
On the opening
night an attendance of over t>,ooo people showed
that the exhibition had excited much popular interest.
Every available space in the buildmg, including the restaurant, basement and balconies, was
utilized for exhibition purposes.
The exhibition, as
a whole, was very attractive, as most of the exhibits
were set off by electric signs and some by festoons
of lights as well.
Out of the 142 exhibitions, 77 showed complete
vehicles, 68 of these being gasoline, 10 steam and
eight electric. The general features of improvement
noticed in the exhibition were the Edison battery,
longer wheel bases to make riding easier, wooden
wheels instead of wire ones, better muffling and
improved ignition by magnetos or batteries, more
commodious carriage bodies, wheels of equal size
made to take the same size tires, improved transmission gears, more positive clutch action, a tendency
to beautify the general lines of the carriage and a
universal effort to make the machines as near "foolproof" as possible.
The electric machines showed the greatest advance in the line of commercial vehicles.
Trucks,
delivery wagons, ambulances and other tj'pes were
shown. One of the most interesting machines shown
was an electric carriage which carried a gasoline
engine connected to a dynamo for recharging the
battery while on the road. The car is driven entirely by electric motors.
It is the invention of a
New York man, who has used it for the last few
months, with fair success.
novelty shown was
a steam delivery wagon for delivering United States
mails in the Philippines. Among the electrical exhibits was one of electrical equipments and charging
stations by the Wcstinghouse Electric and Manufacturing Company. This exhibit was in charge of

A

W. M. Probasco and Hayden Eames.
The annual Chicago Automobile Show is to be
held at the Coliseum on Wabash Avenue from February 14th to 2ist, and is given under the auspices
National Association of Automobile ManuIndications at present point to the most
facturers.
successful exhibition ever held in Chicago. All the
space in the Coliseum has been rcser\-ed and most
of that in the Annex has been taken. On February
20th, during the show, a Good Roads convention of
the National Association of Automobile Manufacturers will be held at the Auditorium, and for this
meeting reduced rates have been granted on the railroads.
S. A. Miles, well known as manager of
previous automobile exhibitions in Chicago, will manage the coming show.
of the
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to 2ist

saloon

adopted by the indignant
were subjected to the dis-

set of resolutions

passengers

who

graceful delay in the recent voyage of the American

Louis one paragraph is of especial interest
follow the development of space teleg"That it is a matter
raphy. It reads as follows
of keen regret that a first-class steamship, such as
the St. Louis is reported to be, should not be supplied with the Marconi system, the absence of which
liner St.

to those

who

:

—Judge Carpenter— sustained

the government's conbut the suit was stubbornly contested, and
finally the United States Supreme Court decided
that
tention,

no fraud was proved against the companj-, and the
patent was allowed to stand. After the final decision of the famous "government suit," the
case
brought against the
of

:

a

mankind

position in the estimation of

secure

as

one of the greatest of inventors.

Eminent counsel appeared for
7, 1S99.
both sides, and there was a great mass of evidence.
The defense contended that the natent was invalid,
view of the case was taken by Judge Arthur
of the United States Circuit Court at
Boston, who, in .lis celebrated decision of February
this

Brown

L.

interests in the decision of the

United States Circuit Court of Appeals in the celesuit.
This decision, handed
down at Boston on January i6th, is to the effect
that, while the Berliner patent is valid, the type
does not inof

the tele-

phone transmitters put out by the Independent manufacturers

be regarded as infringing on the

to

is

heralded

Berliner

menace

company has

patent sustained

one that

empty
it

;

has

satisfaction

won

barren in results

is

held

as

The

old-time monopoly.

the

the

long

a

development of telephony

the

to

opposition to

in

patent,

seeing

of

a moral victory,
;

for

Bell

the

same

construes

breath,

it

so

owner.
This decision probably marks the

while declaring
of

no

final step in

the

that

it

is

ants

long-drawn-out

Berliner-patent

litigation.

The

views of experienced patent attorneys, fathe telephone-patent litigation, on this
subject.
They all seem to agree in the opinion that
the latest decision is probably the final one. It is
Supreme Court,
believed that the United States
which has been surfeited with telephone-patent litigation, will not entertain an appeal, w'hile there is
no appeal from the decision of the Circuit Court of
Appeals as a matter of right. Then, again, the
decision is such that both sides, which are probably
heartily sick of the protracted fight, can retire with

The

Bell

company has sustained

the validity

Independents have demonstrated
their immunity from molestation under this fundamental patent. We shall be surprised if any further
steps are taken in the matter.
It will be of interest to review, very briefly, the
patent

the

;

Emile Berliner was
one in suit— on
November i", 1891, for a "Combined Telegraph and
Telephone." The patent was assigned to the Ameriof

history

granted

the

Berliner

No.

Patent

can Bell

case.

463.569

—the

Telephone Company

(since

succeeded by

American Telephone and Telegraph Company),
which asserted that Berliner had made a great invention the microphone and that the patent covered every form of variable-contact carbon transIf these claims had been sustained, the Bell
mitter.
company would have secured a monopoly of all

the

—

—

forms of telephone transmitters now in commercial
Although the Berliner patent was granted in
u.-se.
1891,

the

application

for

it

was

filed

June, 1877. During this extraordinary delay of
Bell company was
14 years in the Patent Office the
protected by the fundamental patent issued to Alexander Graham Bell, which, however, expired in

ill

1893.

When

the patent to

had a life of
and interpreted
it

that

From

to Berliner."

'

the defend-

this

sweeping

Court of Appeals, with the

final result noted above.
ultimate outcome of this case which in many
respects surpasses in importance any prior patent

—

The

— while

something in the nature of a compromise,
on the whole, satisfactory. The Bell company
a

technical

victory;

the

Independents

deir.onstrated that the Berliner patent

is

have

of no prac-

value;

the great telephone-using public connected to Independent exchanges will not be disturbed. As shown by the interviews published elsewhere, the Independents are well pleased; the Bell
tical

men, who do not care to talk for publication, no
doubt are glad that Judge Brown's sweeping decision is considerably modified.
All connected with
the industry w^ill be thankful that a protracted and
harassing legal battle
fair play

is

over,

while

all

who

favor

the telephone field will

in

be relieved to
find that the club so long held over the opposition
turns out to be stuffed with straw.

Some interesting comments on the hydro-electric
power development along the Niagara frontier, particularly on the Canadian side, are made by Mr.

W.

Out.,

Brush, United States consul at Niagara Falls,
a report to the Department of State at

in

Washington. The consul says that it is expected
by next August the Canadian Niagara Power
Company will have 50,000 horsepower available.
But the demand is so great that the company will
at once extend its
wheel-pit to develop 110,000
horsepower instead of the 50,000 first contemplated.
In addition, a second companj- the Ontario Power
Company has secured rights from the Canadian
government. The development of its plant commenced last April, and 50,000 horsepower will be
that

to ascer-

tain the

its

was void from

patent

decision in favor of the Independents the Bell company look an appeal to the United States Circuit

H.

miliar with

of

owe nothing

its

Western Electrician has taken some pains

the

its

but

the validity of the patent, the Court of Appeals, in
practical value to

that

want of patentable invention and

gets
the In-

declared

1901,

27,

is,

won by

Telephone Manufac-

of Boston tor alleged infringement
Berliner patent came on for final hearing

the

suit

srBST.\NTi.\L victor}- has been

National

Company

turing

and

is
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BERLINER PATENT HELD TO BE VALID BUT NOT INFRINGED.
ioi'oi to sound waves by causing
the sound-waves to vary the pressure between electrodes
in constant contact so as to strengthen and weaken the
contact and thereby Increase and diminish the resistance
of the circuit, substantially as described.
"2.
An electric speaking-telephone transmitter operated by sound-waves and consisting of a plate sensitive
to said sound-waves, electrodes in constant contact with
each other and forming part of a circuit which includes
a battery or other source of electric energy and adapted
to increase and decrease the resistance of the electric
circuit by the variation in pressure between them caused
by the vibrational movement of said sensitive plate."
These claims must be read in connection with the disclaimer of the patent, which declares that the patentee
does not claim to be "the first inventor of the art of
transmitting vocal and other sounds telegraphically by
causing electrical undulations similar in form to the
sound-waves accompanying said sounds," nor to be "the

undulations similar in

Ilie eagerly awaited decision of the United States
Circuit Court of Appeals for ihe First Circuit in the
Berliner case (American Bell Telephone Company,

complainant and appellant, against National Telephone Manufacturing Company et al., defendants, appellees) was handed down in Boston on January i6.
1903. The court consists of Judges Colt, Putnam and
Aldrich, and Judge Colt wrote the opinion of the
court The opinion in full is given below. In brief,
it
is to the effect that Edison and Hughes solved
the problem of the variable-contact transmitter, and

embodied

that the discoveries of these inventors are

defendants' transmitters (which is equivalent
10 saying the transmitters of all Independent teleplione companies, although, of course, only the defendants' instruments were within the purview of
Nevertheless, the two claims of the
the court).
Berliner patent are sustained when limited to metalBut, when so limited, the defendelectrodes.
lic
ants' transmitters do not infringe, and therefore the
decree of the low-er court, in favor of the defendThis decision is, in effect, a great
ants, is affirmed.
in the

who caused such electrical undulations by varying
the resistance of an electric circuit in which a current
was passing."
In view of this disclaimer, the first claim covers only
the particular method described for varying the resistance in the circuit to produce electrical undulations similar in form to sound-waves
and the second claim covers
only the instrument or transmitter which embodies this

first

;

for the Independents. Editorial comment,
with a review of the case, is given on the preceding

victory
page.

Court
This is an appeal from a decree of the Circuit
of Letters
tlismissing a hill brought for infringement
the
to
1891,
1..
November
4G3,5iiO.
issued
r-itent No
Vmerican ijell Telephone Company, as assignee of bmile
filed
A caveat describing the invention was June
Uerliner
Ynril 14 1S77 and the application for the patent
The patent is for a battery telephone trans4 ISTT.
iiiuier of the variable-resistance type.
.^
oi
k butterv transmitter is one in which a battery
of speech.
-^trou" current is utilized for the transmission
in which
IS distinguished fi'om a magneto transmitter,
It rei.nly a feeble current is generated by induction.
disquires a batterv current to transmit speech long
The variable-resistance type of transmitter utiltancesspeech
by
ot
transmission
the
for
current
izes a battery
varvin" the electrical resistance in the circuit. Vanatjle
the
le^'stance means simply variable obstruction to
Variable resistance changes the
pa'^sa-^ of the current.
stren*'th or inteusitv of the current, and if these changes
correspond to the changes in the density of the air
caused bv sound-waves, we have a current whose elecform to
trical undulations or vibrations are similar in
sonorous vibrations or sound-waves, and which will trans'

,

In a telephone transmitter variable resistthe changes in resistance which take
contact between the two conductors or
produced
by the vibrations of the diaphragm
electrodes,
caused by the 'sound-waves.
.
^
The Berliner transmitter, covered by his patent
utilizes a battery current for the transmission of
<^uit
circuit.
the
in
speech by varying the electrical resistance
The drawing 'from the patent shows the Berliner telephone, in which Fig. 1 is the transmitter in controversy,

mit speech
ince refers
place

at

to

the

m

and Fig. 2 the

receiver.

/

^-c
In this drawing, as appears from the specification (A)
a metal plate which vibrates when sound is uttered
is the
touching
it,
Against this plate, and
a-^ainst it.
,

is

.

methcd.
The complainant mainly relies on the first, or method
claim.
It is contended that the invention covered by
this claim was first disclosed by Berliner in his caveat
of April 14. 1S77.
This invention was the method of
varying resistance in the circuit by varying the pressure
at the point of contact between solid electrodes in constant contact.
This way of varying the resistance, it is
said, is the same as that disclosed by Professor Hughes
a year later, ou May 9, 1878. In a paper read before the
Royal Society of London. Hughes called his instrument
the microphone.
The complainant rests its case upon the
identity of the Berliner and the Hughes methods of veryiug the resistance, and upon the priority of invention
by Berliner. In the language of complainant's brief.
"It cannot be seriously denied, and none of the witnesses
deny, that the Hughes article and the caveat describe
the same invention."
"The complainant stakes its case
upon the proposition, firmly established by the testimony,
that Emile Berliner was the original and first inventor
the
microphone."
of
This position of the complainant
is necessary in order to make out infringement.
The defendant's transmitters use carbon electrodes
and, unless Berliner first discovered and disclosed the microphonic method of varying resistance, his patent must be
limited to the metallic electroties described in the specification, and the defendants do not infringe.
The issue
iiere raised can be more intelligently considered if we
briefly review the state of the art at the time Berliner
:

made his invention.
The speech-transmitting telephone presents the problem of the reproduction, by means of an electric current,
of a succession of vibrations ou the receiving diaphragm
which shall exactly correspond to the vibrations of the
transmitting diaphragm caused by the air vibrations, or
sound-waves, produced by the voice In speaking. The
problem was rendered more dilBcult for the reason that
the air vibrations caused by the vocal organs in articulate speech are very complex in form.
On March 7. 1876, a little more than a year before the
Berliner caveat appeared. Bell's basic patent was issued,
diclosing his art of transmitting speech by creating
changes of Intensity in a continuous current of electricity
exactly corresponding to changes of density in the air
caused by the vibrations which accompany vocal sounds.
This is known as Bell's undulatory current, which simply
means an electric current whose undulations are similar
in

form

The

The art, as It was left by Bell's primary patent, may
be thus summarized
There existed the undulatoi-y current, the only known current which w-ill transmit speech.
There existed one form of its application, known as the
magneto transmitter or magneto telephone, which went
into extensive use for several years, but which would
transmit speech only a short distance, owing to the
feebleness of the current.
There existed also another
way of utilizing the undulatory current by varying the
resistance In a battery circuit at the contact between
electrodes in constant contact, those electrodes being a
solid and a liquid.
The instrument embodying this
method Is known as the mercury transmitter.
After these disclosures in the Bell patent, the problem
which remained was the invention of a practical transmitter which would utilize the undulatory current by
varying the resistance in a battery circuit, and so transmit speech long distances. Bell had supplied the current, and had shown that it could be utilized by varying
the resistance in a battery circuit
and what remained
was to devise a better way of varying ihe resistance than
was pointed out by Bell. This problem was solved by two
discoveries which are now embodied in every commercial
transmitter.
"The first was the discovery of the peculiar
properties of carbon in varying electrical resistance,
and the second was the discovery of the remarkable effects of sound-waves in varying resistance at a loose
contact between solid electrodes.
Edison made the first
discovery, and the fundamental question for our determination In the case at bar is whether Berliner or Hughes
first made the second discovery.
The instrument which
utilizes both these discoveries is called a microphone
transmitter.
Every microphone transmitter, as commonly
understood in the telephonic art. Is an instrument having
carbon electrodes in loose or feeble contact. But a transmitter may still be a microphon-i without having carbon
electrodes, provided the electrodes are of solid material,
and so capable of embodying microphonic action. It is
not pretended that Berliner discovered the carbon electrode, but it is maintained that he was the first to discover microphonic action, and to embody that principle
in an operative speech-transmitter.
If this be true, the
complainant may well insist that the claims of the Berliner patent are not limited to metallic electrodes, but
process
or
cover the microphonic
art for the reproduction of sound by varying the electrical resistance in a
circuit at a loose contact between solid electrodes in constant contact.
Before the consideration of the microphonic method,
and Berliner's priority of invention over Hughes, it may
help to throw some light on the subject if. at this stage
of our inquiry, we briefly trace the development of the
variable-resistance transmitter.
After Bell's great contribution to the telephonic art in
1876, the thoughts and efforts of inventors were largely
turned in the direction of material and structure, rather
than to the discovery of new methods. The only two
transmitters then known which used a battery current
were the Reis transmitter and the Bell mercury transmitter; and inventors naturally looked for the solution
of the variable-resistance transmitter problem along the
A brief reference to these
lines of these instruments.
instruments and those which followed, until we reach
:

;

to sound-waves.
current in the Reis telephone would only
musical tones. It would not reproduce the

prior

reproduce

and more complex sonorous vibrations upon which
the quality of sound which characterizes the
voice.
This was because the current was intermittent.
Bell discovered that the current must be continuous in order to impress upon it changes which correspond to the form of sound-waves.
The Bel! patent also disclosed several ways of utilizing
his undulatory current.
One way is known as the magneto method, in which the current is induced or generated from the magnetic field surrounding an electromagnet by the movements of the diaphragm caused by
sound-waves. These movements, by altering the. condition of the magnetic field, produce a current which corlesponds in form to the sound-waves. An undulatory curfiner

depends

human

FIGS.

I

AND

2.

BERLINER TELEPHONE IN SUIT.

metallic ball (C) at the end of the screw-threaded rod
The pressure
(B). which is supported by the bar (d).
of the- ball <Cj aeainst the plate (A> can be regulated
by turning the rod (B). The ball and plate are included
in circuit with an electric battery, so that they form
electrodes, the current passing from one of them to the
other.
By making the plate vibrate, the pressure at the
point of contact becomes weaker or stronger as ofteu as
vibrations occur, and the strength of the current is
By placing another instruthereby varied accordingly.
ment capable of acting as a telephonic receiver, as shown
in Fig. 2, in the same electric circuit, sound uttered
against the plate of Fig. 1 will be reproduced by the
plate of Fig. 2, for as the vibrations of the transmrtter
diaphragm caused by the sound will alternately weaken
and strengthen the current as many times as vibrations
occur, the diaphragm of the receiver will be caused by
these electrical vibrations to vibrate at the same rate and
The latter vibrations being communicated to
measure.
the surrounding air. the same kind of sound as uttered
against the transmitter (Fig. 1) will be reproduced
It is not essential that the
at the receiver iFig. 2).
It may be of any material
plate should be of metal.
able to vibrate, if only at the point of contact suitable
arrangement is made so that the current passes through
It may be of any shape or size, or other
that point.
suitable vibratory medium may be used, for example, a
Any other metallic point, surface or wire may be
wiresubstituted for the ballFrom this description in the patent we find that the
Berliner transmitter consists of a battery circuit with
two electrodes in constant contact. One electrode is
composed of a diaphragm or plate of metal or other vibratorv material, and the other electfcde of a metallic ball
or "point.
Sound uttered against the diaphragm causes
These vibrations vary the pressure beit to vibrate.
iween the electrodes at the point of contact so as to
strengthen and weaken tlie contact, and thereby vary
the olcctrical resistance of the circuit.
The following claims arc in issue:
"1.
The method of producing in a circuit electrical

rent of this kind, generated by the transmitter itself by
means of the slight movements of the diaphragm, is necessarily feeble, and can only transmit speech short disNevertheless, this instrument was the first practances.
tical speech transmitter, and the only commercial transmitter in use until it was supplanted by the carbon
variable-resistance transmitter.
The instrument is illustrated in the accompanying figure {Fig. 3) taken from
the Eell patent.
In this drawing a soft-iron armature (c) is caused to
vibrate in front of the pole of an electro-magnet (b) by
means of a membrane diaphragm (a), moved by the soundwaves, to which diaphragm the armature Is attached.
This induces or generates an undulatory current in the
coil of the electro-magnet, which current passes through
another electro-magnet (f) in the same circuit, and
causes its armature (hi to perform like movements to
those of the armature of the transmitter, whereupon the
diaphragm fi) attached to the second armature, reproduces the same sounds as are uttered into the trahsmit-

FIG. 4-

bell's MERCURY TR.\NSMITTER.

the commercial carbon transmitter, will prove instructive.
The Kels transmitter employed a battery current.
There was a diaphragm set in motion by sound-waves,
and there were two metallic electrodes in loose inconThis instrument would
stant contact in the circuit.
transmit musical sounds, but not articulate speech, hecause at every full vibration of t"he diaphragm the elecIn
trodes separated, thereby interrupting the currentstructure this instrument is substantially like the BerReis failed because he had not disliner transmittercovered that a continuous current, which requires a constant contact between the electrodes, was essential to
In spite of this failure, it has been
transmit speech.
truly said that the telephonic art owes much to Reis.
The next battery instrument was Bell's mercury transmitter, described In his 1S7G patent, in connection with
This instrument was operative,
his undulatory current.
but not practical. A sketch, in an exaggerated form, is
here eiven (Fig. 4).
In this drawing (A) Is the diaphragm, (B) the wire
attached thereto, (D) tlie mercury or other liquid, and
(X) and (Y) the circuit connections. As the diaphragm
vibrates, the point (E) moves down and up In the mercury, thereby causing electrical undulations similar in

form to sound-waves. Here we have a diaphragm set in
motion by sound-waves, and a metallic electrode and a

FIG.

3.

ORIGIN..\L

BELL INSTRUMENT.

Bell subseguently took out a patent for an improved
form of this transmitter, in which the diaphragm itself
was of metal, instead of being a membrane with an armature attached to it.
Another way of utilizing Bell's undulatory current, disclosed in his 1876 patent, was by varying the resistance
This is made the subject of Claim
in a I attery circuit4. which is' for "the method of producing undulations iu
a continuous voltaic current by gradually increasing and
diminishing the resistance of the circuit." The specification refers to this method and apparatus as follows
"The external resistance may also be varied. For instance, let mercury or some other liquid form part of a
voltaic circuit, then the more deeply the conducting-wire
is immersed in the mercury or other liquid, the less resistance does the liquid offer to the passage of the current.
Hence, the vibration of the conducting-wire in mercury
or other liquid included in the circuit occasions undulations in the current."
ter.

:

As the vibrations
liquid ele'ctrode in constant contact.
of the diaphragm cause the metal point to he immersed
in the liquid, the less resistance there is to the passage
The way or method of varying the reof the current.
sistance in this transmitter is by varying the area of
contact between the two electrodes.
In February, 1877, 11 months after Bell's patent
disclosed his mercury transmitter. Edison invented what
This instruis known as the nlurabago-film transmitter.
ment utilized Bell's undulatory current in a battery circuit by varying the resistance between solid electrodes in
It was an operative instrument, but
constant contact.
A sketch of the instrument is here renot practical.
produced (Fig. 5).
This drawing renresents a disk of hard rubber coated
with nlumbago, which presses against the tinfoil sheet on
One of the line wires is connected to the
the diaphragm.
disk at ifs unner edge, and the other to the tinfoil sheet
This sketch was the original from
on the diaphraqm.
which was made the application for patent No. 474,230.
In this instrument we have a diaphragm set in motion
by sound-waves, and two solid electrodes iu constant
The vibrations of the diaphragm due to the
contact.
Mourd-waves caused it to come Into greater or less contact with the disk, and so varied the resistance in the
The thin film of plumbago on the disk being
circuit.
a poorer conductor than the metal diaphragm, the movements of the diaphragm cut In and out the resistance

:
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The way or method of varying the reof the circuit.
sistance in this transmitter would seem to be by varying
the extent or area of contact surface between the electrodes caused l>v the vibrations of the diaphragm, although the patent also speaks of the vibrations as causing an increase and decrease of electric energy according
"to the intimacy of contact between the vibrating diaphragm and the surface of the adjacent disk."
AVe come next to Edison's plumbago cylinder transmitter, which bears the date of April 1. 1S77, and which is
This
described in its final form In patent No. 474.231.
instrument also utilized Bell's undalatory current in a

Januar)- 24, 1903

of the electrodes being composed of carbon.
"The vibrations of the diaphragm," in the words of the patent,
"subject the carbon to different pressures, according to
the amplitude of motion resulting from the sound-waves,
and this difference of pressure varies the resistance offered by the carbon to the passage of the current, and
produces a rise and fall of electric tensir.n." The way
or methcd of varying the resistance in this transmitter
is by varying the pressure at the contact and so varying
the intimacy of contact between two solid electrodes.
In
this instrument Edison disclosed to the world his discovery of the special proporties of carbon in varying resistance in a telephone transmitter.
When the electrodes
In this instrument are adjusted in feeble contact it be-

comes a microphone.
The Edison carbon transmitter was the first practical
long-distance speech-transmitter which utilized Bell's uudulatory current in a battery circuit by varying the resistance in the circuit.
The commercial art passes at
once from Bell's magneto transmitter to Edison's carbon
transmitter.
In December, 1S70, there were 34,000
magneto transmitters in use, and 18,000 variableresistance carbon transmitters.
Subsequently, the use
of
the
magneto
declined,
transmitters
and
they
were
supplanted
carbon
by
the
transmitter.
All
variable-resistance transmitters commercially used have
carbon electrodes in loose contact. The alleged Infringing transmitters in the case at bar are mere improvements in the structure, form or adjustment of the Edison
carbon transmitter, invented by him in the fall of 1S77.
We now pass to the crucial point upon which the complainant rests its case.
The complainant's position on
this point

may

be stated as follows

:

Berliner first discovered the microphonic method of
varying resistance, and first disclosed this method, and
an operative instrument embodying it. in his caveat of

EDISON PLUMBAGO FILM TR.\NSM1TTER.

FIG. 5.

battery circuit by varying the resistance between solid
It was an operative
electrodes in constant contact.
A sketch of this
speech-transmitter, but not practical.
instrument is here given (Fig. 6).
This apparatus comprised a diaphragm in. contact with
a series of plumbago cylinders mounted on stiff springs
which held them in a state of contact. The diaphragm
was in constant contact with the plumbago at one end
of the series, and by its vibrations varied the resistance
In ibis instrument we have a diaphragm
in the circuit.
set in motion by sound-waves, and solid electrodes in con'
The vibrations of the diaphragm comstant contact.
pressed the mass of plumbago, which caused variations
The way or method of
of resistance in the circuit.
varying the resistance in this transmitter is by varying
the" compression of the mass of plumbago caused by the
There would seem to be
vibrations gf the diaphragm.
little doubt that microphonic action would be present in
this transmitter, provided the adjustment between the
diaphragm and the plumbago cylinders were such as to
make a loose initial contact between them.
Nest In the order of time is the Berliner transmitter
This
in suit, described in his caveat of April 14, 1ST7.
instrument, as we have seen, also utilizes Bell's undulatory current in a battery circuit by varying the resistance" between solid electrodes in constant contact. It
was an operative speech-transmittpr. Tt never went into

April 14, 1877.
the microphone.

plumbago

film

In other words. Berliner

first

invented

Bell's mercury transmitter and Edison's
and plumbago cylinder transmitters are

not anticipations, because they do not operate by the microphonic method. The.v are not microphones. On the
other hand. Edison's carbon transmitter and the two carbon transmitters made or used by the defendants infringe the Berliner patent, because they employ the microphonic method, and are microphones. The microphonic method is not limited to the use of the carbon electrode, but only to the use of solid electrodes, or hard
and unyielding electrodes, and therefore the carbon electrode, wheii there is microphonic action, is within the
microphonic method, and infringes the Berliner patent.
The microphonic method was disclosed to the scientific
world by Professor Hughes in May,-lS78, and was re-

garded as a wonderful discovery. Hughes called his instrument a microphone, from analogj- to tlie microscope,
since he believed it would magnify small sounds.
The
microphonic method of varying resistance, disclosed by
Hughes in 1S7S. was the same as the microphonic method
of varying resistance disclrsed by the Berliner caveat in
1877.
To be sure, the Hughes Instrument, which he
was the first to term a microphone, was constructed of
carbon electrodes, but this is Immaterial, because he
states that the best material for the electrodes has not
yet been discovered, and because his discovery resides in
the method of varying the resistance, and not in the materials composing the electrodes.
The disclosure by Berliner of the Hughes method of varying resistance is found
by the complainant in the following passages from Berliner's patent, which also appear in substantially like
form in his caveat
"It Is a fact that if at a point of contact between two
conductors forming part of an electric circuit and carrying an electric current the pressure between both sides
of tlie contact becomes weakened the current passing becomes less intense -jis. for Instance. If an operator on a
Morse instrument does not press down the key with a certain firmness the sounder at the receiving instrument
works much weaker than if the full pressure of the hand
had been used. Based on this fact I have constructed a
simple apparatus for transmlttln?i sound along a line of
an electric current in the following manner:
"In Figures 1 and 2 of the drawings fAi Is a metal
plate well fastened to the wooden. bos or frame, but able
to vibrate if sound is uttered against it or in the neighborhood of said plate. Against the plate and touching
it is the metaj ball
("O. terminating The screw-threaded
red fP.). which is supported by the bar nr stand Td).

—

EDISON PLUMBAGO CYLINDER TR.ANSMITTER.

For
use, however, as it was not a practical instrument.
the sake of clearness, the drawing of the transmitter
(Fig. 1) is again referred to.
In this instrument we have a diaphragm set in motion
by sound-waves, and two metallic electrodes in constant
contact.
The vibrations of the diaphragm vary the
pressure at the point of contact, and thereby vary the resistance in the circuit.
The way or method of varying
the resistance in this transmitter is by varying the
pressure at the point of contact, and so varying the intimacy of contact between the electrodes. When the electrodes in this instrument are so adjusted as to be in louse
contact we have present microphonic action, and the instrument becomes
here

be

observed,

a microphone transmitter.
however, that our inquriy

It
is

may
not

whether the Berliner instrument became a microphone
w-hen properly adjusted, but whether Berliner first discovered the microphonic way of varying resistance, and
made it known to the world in his caveat.
This brings us to Edison's carbon transmitter, which
was inventwl in the fall of 1S77. and is found in patent
The instrument
No. 203.01 n. dated April .30. 1S7S.
FIG. 8.

HUGHES' SOUND DETECTOR.

The pressure of the ball (C) against the plate (A) can
*
•
•
be regulated by turning the rod IB).
By making the plate vibrate the pressure at the point of contact
(a) becomes weaker or stronger as often as vibrations
occur, and the strength of the current Is thereby varied
accordingly, as already described."
The Berliner Invention above described consists in the
method of varying the resistance by variation of pressure
at the point or points of contact between solid electrodes
in constant contact.
To determine whether this Invention is the same as
the Hughes method of varying resistance. It is necessary
to have a clear understanding of the nature of the discovery which he revealed to the world on May 9, 1S7S.
Such portions of the Hughes article as seem material
may be summarized as follows
The introduction of the telephone led Professor Hughes
to investigate the effect of sonorous vibrations upon the
Sir William Thomson and
electrical behavior of matter.
iithers had shown that resistance to the passage of currents afforded by wires is affected by their being placed
under i:lralu. and. inasmuch as llie cimvfynnce of souorcMis vibrations induced rapid variations in the strain at
different points of a wire. Professor Hughes lielicved that
the wire would vary in its resistance when it was used
to convey sound.
To Investigate this he made a rough
telephone receiver or "sound detector." wliich he connected in line with a battery current In a closed circuit.
The apparatus or materials experimented upon were used
in the, same way as the transmitter of the speaking telephone of Bell.
The following is a sketch of his apparatus (Fig. S).
In this drawing (B) is the battery, (S) the source of
sound or material pxaniined, and (T) the telephone. He
then proceeds
"I introduced into the circuit at (S) a strained conductor a .sitrotched wire^listening attentively with the
telei)hone to detect any change that ruiglit occur when
the wire was spnken tu. »r spt into transverse vibrations
by being plucked aside. Or.aduallv. till the wire broke,
the strain was varied, but no effect whatever was re:

FIG. 7.

EDISON CARBON TRANS.MITTER.

means of the small brass tube (A) upon a disk

of hard
(<;>. I>eneath which Is a thin plate of platinum
Beneath this plati(P). connected with the battery.
num foil is a buttou of soft carl)()n (Cl. made of highly
compressed lnmi)black. and beneath this is another thin
plate of platinum foil, which Is connected to the line
through the frame of the instrument. The carbon button, with its enclosing plates, was so mounted as to be
In this incapable of adjustment by means of a screw.
strument we have a diaphragm set In motion by soundwaves, and two solid electrodes In constant contact, one

rubber

foil

then sought to imitate the condition of the wire at the
of rupture, by replacing the broken ends, and
pressing them together with a constant and varying force
by the application of weights. It was found that if the
broken ends rested upon one another with a slight
pressure, of not more than one ounce to the square Inch
on the joints, sounds wore distinctly reproduced, although the effects were very Impei'fect."
Professor Hughes had now discovered microphonic action, or the mode of operation of the instrument which
he calls the microphone, and all that follows in his paper
is only the further development of this principle.
He
sought to investigate the effect of sonorous vibrations or
sound-\\'aves upon the electrical behavior of matter, and
he began his investigation with the belief that such vibrations would vary the electrical resistance o^ wire under strain.
He found no marked effect until the moment
when the wire broke or parted contact, when he delected
a peculiar "rush" or sound.
He then imitated the condition of the wire at the moment of rupture by replacing the broken ends in the apparatus, and pressing them
together with a constant and varying force by the application of weights.
He discovered that. If "the broken
ends rested together with a slight pressure of not more
than one ounce to the square Inch on the joints, sounds
were distinctly reproduced. Thus Professor Hughes, by
a process of deduction and experiment, and advancing
step by step, made his great discovery of the effects of
sonorous vibrations In varying electrical resistance at a
feeble or loose contact between two electrodes.
When
Professor Hughes placed the two ends of the ruptured
wire in contact, he had not discovered microphonic action.
When the ends were pressed together with considerable pressure, he had not discovei-ed microphonic
action.
\\'hen the ends were in a very loose contact Jie
had not discovered microphonic action. But when, after
repeated experiments with different degrees of pressm-e.
the liroken ends rested upon one another with a slight
or feeble contact, his hopes were realized.
Hughes did
not. like Bell, discover a new current, but he djd make
known the close affinity between sound-waves and an electric current at what electricians were accustomed tn
term a "bad joint" In an electric circuit. He discovered
the sensitiveness, the adaptabilitv;. of the current at a
loose or light contact to varv its resistance in conformity with the vibrations of the air produced by soundwave?.
He discovered a new way of varying resistance
which has proved of great utility in the "telephonic art.
Unless anticipated by Berliner, I^e was the first to disclose this new way. although previously it may have been
present In telephone transmitters without the knowledgs
of the inventors.
Professor Hughes' discovery lav In
loose Initial contact between the electrodes.
Tliis Is" the
essence of the microphone.
With loose initial contact
there is microphonic action
without loose initial contact there is no efficient microphonic action.
When the
contact between the electrodes is greater or less than a
feeble contact, such action is either greatly impaired, or
ceases altogether.
Microphonic action, or the microphonic method, or the microphonic process or art, discovered by Professor Hughes, is simply the effects of sonorous vibrations in varying resistance at a feeble or loose
contact between solid electrodes in constant contact,
whereby sound Is reproduced at the receiver. Microphonic action is deoendent upon three simple conditions,
atmrspheric vibrations produced by sound-waves, two
solid electrodes In feeble contact In a "line circuit, and a
sound-receiving instrument in the circuit.
What produces these effects is unknown. Professor Hughes believed the effects were "due to a difference of pressure at
the different points of contact," and that they were "'dependent for the perfection of action upon the" number of
these points of contact."
Professor Bell doubted this,
and attributed the effects to "a variation in the amount
of contact" supplemented by the heat produced at the
point of contact.
But what causes these effects is immaterial.
Wliat we know is that the phenomenon exists,
and was disclosed by Professor Hughes In this article.
It may here be observed that the discovery of Profesor Hughes relates to the direct effect of the sonorous
vibrations upon a loose contact, and that it is not essential to use a dianhragm.
The introduction of a diaphragm merely signifies that the sonorous vibrations
produce corresponding vibrations in the diaphragm which
affect the resistance at the loose contact exactly the
same as the direct impact of the sound-waves.
We will now resume the consideration of the article
from the pomt where Professor Hughes discovered microphonic action.
He found it was not nc.cessary to join two wires endwise
together tn reproduce sound, but that any portion of an
electric conductor would do so even when fastened to a
board or to a table, and no matter how complicated the
structure upon this board, or the materials used as a
conductor, "provided one or more portions of the electrical conductor were separated, and only brought into
contact by a slight but constant pressure."
If the ends
of the wire, terminating in two common French nails
laid side by side and separated from each other by a
slight space, were electrically connected by laying a
similar nail between them, sound could be reproduced.
"Up to this point." he continues, "the sound or grosser
vibrations were alone produced
the finer inflections
were missing, or in other words the timbre of the voice
was wiinting: but in the following experiments the timbre
became more and more perfect, until It reached a perfection leaving nothing to be desired.
I found that a metallic powder, such as the white powder
a mixture of zinc
and tin^ sold in commerce as 'white bronze.' and fine
metallic filings, introduced at the point of contact,
greatly added to the perfection of the result.
At this
point, articulate speech became clearly and distinctly reproduced, toaetber with its timbre: and I found that all
that now remained was to discover the best material and
form, to give to this arrangement its maximum effect."
The paper then proceeds with a description of his experiments with the best material and form to give the
maximum effect. He found carbon an excellent material,
but he obtained the best results from mercury In a finely
divided state.
He refers to the fact that, in his experiments the diaphragms of Reis. Edison, and Bell iiave
been "altogether discarded," and that "the variations* Jn
the strengths of the currents flowing are produced simplv
and solely by the direct effect of the sonorous vibrations."
After describing the instrument which he calls a mi"The best form and materinl for this
crophone, he says:
instrument, however, have not yet been fully experimented on. Still, in its present shape. It Is capable of
If a
detecting very faint sounds made in its presence.
I)in. for instance, be laid upon or taken off a table, a
distinct sound is- emitted, or if a fly be confined under
a table-glass, we can bear the fly walking, with a peculiar
tramp of its own. The beating of a pulse, the tick of a
watch, the tramp of a fly. can thus lie beard al least a
hnrdrrd miles distant fr-mi the source of soimd."
He further savs
"It is quite evident that these effects
are due to a difference of pi-essure at tlie different points
of contact, and that they are dependent for the perfection of action uptm the number of these points of
Xloreover. they are not dependent upon any
contact.
apparent difference in the bcdies in contact, imt the
same body, in a state of minute subdivision. Is equally
I

moment

:

:

uudulatory current in a battery circuit by
varying the resistance between two solid electrodes, one of
utilizes Bell's

which Is carbon. The accompanying figure (Fig. 7)
shows the commercial instrument.
In this figure fD) is the metal diaphragm resting by

marked except at the moment when the wire broke.
The effect was but momentary, but invariably, at the
moment of breaking, a peculiar "rush" or sound was lieard.

—

—

—

:

offertive."

The instrument \\>^ devised is described as follows
"The microphone, in its present form, consists simply
of a lozenge-shaped piece of gas carbon, one Inch long,
:

:

Januar_\- 24.

quarter inch wide at
in
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its center,

and one-eighth of an Inch

The lower pointed end

thickness.

upon a small block of similar carbon

;

rests as a pivot
the upper end. be-

ing made lound, plays free in a hole in a small carbon
The lozenge
block, similar to that at the lower end.
The whole
stands vertically upon its lower support.
of the gas carbon is tempered in mercury, in the way
previously described, though this is not absolutely necessary.
The form of the lozeuge-shaped carbon is not of
importance, provided the weight of this upright contact
piece is only just sufficient to make a feeble contact by
Carbon is used in preference to any
its own weight.
A platiother material, as its surface does not osidize.
num surface in a finely divided state is equal, if not
superior, to the mercurized carbon, but more difficult and
I have also made very sensitive
costly to construct.
ones entirely of iron."
A Hughes microphone is shown in the sketch (Fig. 9).

parted to them by sounds
in their neighborhood."

cr

sound-waves in the air

Manifestly, the conception here given is not Hughes'
conception, because the essence of microphonic action,
which resides in loose contact, is entirely wanting.
When the operator told Berliner that "the more flrmlv
the fire*alarm key was pressed down the more promptly
the sounder operated, he was merely stating a scientific
fact, then well known, that the closer the contact ends
of a wire in an electric circuit are pressed together,
the less the resistance and consequently the greater
Acting upon this inforthe strength of the current.
mation, Berliner says it occurred to him that if a variation of contact pressure between the circuit-closing key
and its rest could produce a variation in the current,
then a varying pressure between the points of contact
could be obtained by the vibration of one or both
of these electrodes, imparted by sound-waves in their
neighborhood. Berliner's conception of a telephone transmitter was this
Starting with the electrodes in contact, he conceived that a varying pressure between the
points of contact, and a consequent varying of the
strength of the current, could be obtained by the vibration of one or both of the electrodes caused by sound
waves.
This conception does not reach to the character of the initial contact, and therefore does not even
:

approach microphonic action.
Suppose Professor Hughes had stopped his experiments
when he had placed the ends of the severed wire in contact, he would not have discovered microphonic action.
"I then
Or suppose, after the wire broke, he had said
placed the two ends of the wire in contact, and found
that the sonorous vibrations would vary the pressure
at the points of contact, and so vary the strength of
the current, whereby sound was reproduced," he would
If,
have made no discovery of microphonic action.
however, Hughes had embodied this conception in a
telephone transmitter, he would have made an invention, in that he had discovered that the minute atmospheric vibrations due to sound-waves would sometimes so vary the pressure between the points of contact of metallic electrodes as to strengthen and weaken
And this is exthe current, and so reoroduce sound.
:

FIG

9

HLGHES MICROPHONE

In this fi£:ure (B) and (D) are two pieces of wood
fastened together, with their planes at right angles
Attached to (B) are two small blocks
to each other.
Between these a light rod (A) of
of carbon (C) (C).
carbon is supported on small cups in (C) (C). If this
microphone is joined in circuit with a telephone and a
small battery, the vibrations produced by a fly walking
on the base" (D) can be distinctly heard in the telephone.
Another sketch of a Hughes microphone is also reproduced (Fig. 10).
In this drawing, the pointed piece of carbon (Cj sets
loosely in the notches of two pieces of carbon (A) (B).
If we place our ear at the telephone (T) we shall hear
distinctly not only the ticking of the watch but the
of the wheels.
Professor Hushes' article was regarded by the scienThe
world as disclosing a remarkable discovery.
Journal of the Franklin Institute of June 19, 1S7S,
*
*
discovered that
"Professor Hughes
said:
when two or more electrical conductors rested lightly
upon each other the variation in the force of contact,
caused bv exceedingly feeble, sonorous vibrations, would
so vary " the electrical resistance as to take up and
transmit these vibrations to the distant telephone with
great force and distinctness."
The Russian Messenger, in describing Hughes* dis"It occurred to Hughes to investigate
coverv, said
whether the transmission of sound-waves by a wire hqd
any influence on its ability to conduct a galvanic current.
If so, then the change of strength of current ought to
act on the telephone, and the latter ought to transmit
For a long time Hughes' experiments
to us the sound.
with a tightly drawn wire were without success, but
fortunately, because of its great tension, the wire broke.
Not wishi'uir to stop his experiment Hughes temporarily
tied the ruptured ends, and to his astonishment he noticed
fi-iction
tific

:

actly the scope of the Berliner conception, and of his
His conception, by reason of the absence
invention.
of any comprehension of microphonic action, when •embodied in a transmitter, produces an instrument which
If. by acciis sometimes operative and sometimes not.
dent, the Electrodes are adjusted in loose initial contact, or microphonic contact, the instrument may be
operative, while, if not so adjusted, it is inoperative.

But while Professor Hughes, under such circumstances,
would have made an invention, he could not have seriously asserted that he had discovered microphonic action," because we know that when he placed the ends of
the wire in contact, he had not made his discovery,
and that it was only after repeated experiments with
ail degrees of contact pressure he found the ends must
be placed in loose contact to insure the reproduction
of sound.
Contact, or points of contact, are meaningless as a
So, likewise, is the
conception of microphonic action.
conception of varying pressure at the contact or points
of contact.
A contact, or points of contact, affected
by varying pressure, may be a firm contact, in which
case there is no microphonic action, or a very loose
contact, in which case there is no microphonic action,
or any other degree of contact where microphonic action
Microphonic action resides in the conis not present.
ception of a loose initial contact between the electrodes.
and it is immaterial to this conception how the sound
waves affect such a contact, whether by varying pressure or not. This shows that it is only the clear comprehension of loose contact which can be held to be a
A conception of
conception of microphonic action.
microphonic action which omits loose contact leaves out
the very essence of the thing to be conceived.
Berliner testified to this conception of his invention
on April 12, 1S79, in some interference proceedings. This
was two years after the filing of his caveat, and one
So
year after the publication of the Hughes article.
far as this description of his invention may differ from
that found in his caveat, we must, of course, be guided
by the latter. It is the invention disclosed in the caveat
upon which the complainant must, and does in fact,
rely.

begins his caveat by the statement of the
which the operator had previously told him, though

Berliner
fact

X\\\X\\\\\\\\\N

75
ing the plate vibrate the pressure at the point of contact (a) becomes weaker or stronger as often as vibrations occur and according to it from which side of
the plate the sound comes."
It is impossible to find in this language any description
of microphonic action.
Eeferring to the figure, Berliner says
'Against the plate and touching it, is the metal ball
*
*
*
(C). which
presses against the plate, which
pressure, however, can be regulated by the thumb-screw
(D) attached to the ball."
This is simply saying that the eleotrodes are in constant contact, and that the degree of contact may be
regulated by the thumb-screw.
But in what manner it
is to be regulated, or what is to be the degree of pressure caused by such regulation, the caveat is silent. Presumably, by experiment with different degrees of adjustment, the pressure between the electrodes is to be
so regulated tfiat the instrument will operate to transmit speech.
But how can this be said to be a disclosure of microphonic action?
The operator gets no
knowledge from this description of the degree of initial
contort pressure which is necessary.
If he presses the
ball and plate too closely together the instrument becomes inoperative.
If the contact is too loose, a like
result follows.
But if. after frequent attempts, he happens to make such an adjustment as gives a feeble contact between the ball and the plate,, the instrument may
become operative. Can it for a moment be maintained
that this is the discovery revealed by Professor Hughes?
The caveat continues :
"By making the plate vibrate [by sound-waves] the
pressure at the point of contact fa ) becomes weaker
or stronger as often as vibrations occur."
This may all be true, and this feature may have
involved invention, but it has no bearing on the disclosure of micronhonic action.
These words are merely
descriptive of what takes place after some kind of an
adjustment between the ball and plate has been made.
The discovery of microphonic action rrsides in the particular kind of adjustment, and not in the fact that after
such an adjustment the vibrations of the diaphragm
caused by sound-waves vary the pressure at the point of
contact.

To make still more clear the distance which separated
Berliner from any conception of microphonic action, we
may turn to another passage, from his caveat, which
says
"Same instrument to be used as a trans^iitter of
sound-waves, by uttering sound against cr in the neighborhood of the said plate or its mechanical equivalent.
thus vibrating the plate and diminishins the amount
of electricity passing as many times and as much as
the vibrations -will loosen the pressure of contact, as
described."
Berliner's mind was still full of what the operator
had told him about the fire alarm. He believed, as this
passage shows, that the electrodes must be first firmly
pressed together, in which case the current would flow
freely, and that the vibrations of the plate due to
sound waves would lepsen the pressure of contact and
so diminish the amount of current flowing as often as
He consequently started with a
the vibrations occur.
firm initial contact between the electrodes, and his theory was that the vibrations of the diaphragm would
This is the reverse of microphonic
lessen the contact.
action, which starts with a loose initial contact, and.
consequentlv, a greatlv diminished flow of current.
On April 30, ].^77." IG days after the filing of the
caveat in suit, Berliner filed another caveat, which
describes an ingenious arrangement for "producing sound
On ilay 9, 1877. nine days
by the noise of sparks."
afterwards. Berliner filed a third caveat for what is
known as his double-pin instrument. This was for an
Improvement on the ordinary make-and-break transmitThen follows, on
ter, by the use of a double contact.
June 4, 1S77, the application for the patent in suit.
covering, with the receiver, single-pin transmitters and
double-pin transmitters, continuous currents and intermittent currents, in such a confused way that an intelligent and satisfactory interpretation of this document
The obscurbids defiance to the human understanding.
ity of the paper may be in part accounted for by the
blunders of the solicitor's clerk, but not wholly: for it
is quite manifest that Berliner's ideas at this time as to
the best form of transmitter, and the principle of its
This
operation, were unsettled and needed clarification.
course of action on the part of Berliner may not be
conclusive of anything.
It is sometimes unsafe to infer
In this
too much from a subsequent line of conduct.
particular case, however, we think this much may be
said with truth
Assuming that Berliner, on April 14. 1877, had already
made Hushes' discovery of microphonic action, his
caveat of !May 9th and his application of June 4th become incomprehensible.
In this connection it raav be noticed that, in his two
patents for microphones. No. 222,652 and No. 224,573.
applied for more than two years after his caveat, and
more than a year after the publication of the Hu.^hes
article. Berliner describes the necessity of loose initial
In the first Instance,
contact between the electrodes.
one of the electrodes, which is preferably of carbon,
is described as "just in contact by its own weight with
said plate." and in the claim as "the said non-elastic
pin resting solely by its own weight upon the diaphragm."
The second patent is for maintaining the
carbon pin constantly In light contact with the diaphragm "bv the action of gravity," or. in the words of
Claim 1, "an opposite electrode maintained in contact
with the vibrating surface by the action of gravitv."
Here is the loose initial contact of Hughes, and the
maintenance of such a contact during the operation of
the instrument.
Berliner's attempts to make his transmitter reproduce
but. as the evidence
speech were hardly satisfactory
stands, he succeeded in reproducing some words, and
Indistinct sentences, so that it may be said there was
the transmission of the quality of sound which characIn his experiterizes the human voice in speaking.
ments with the instrument he says nothing about loos?
contact between the electrodes, or the necessity of such
That his efforts were not more successful he
contact.
believes was owing to the crudeness of the apparatus
and the difficulty of adjusting it. His apparatus, however, was not more crude than the apparatus which
The unsatisfactory
Hughes used in his experiments.
character of Berliner's efforts cannot be wholly ascribed
to this cause, nor to the fact that he used metallic
electrodes, which, for several reasons, ore difficult properly to adjust, nor to both of these causes combined, but
must; have been due. at least to some extent, to bis ig:

:

FIG

ID

HLGHES MICROPHONE (A,NOTHER FORM)

the rupture of the wire, the telephone began to
Minutely investigating
transmit sounds much better.
this phenomenon he soon convinced himself that the
transmission of sounds by telephone is best accomplished
when the ends of the wire touch each other lightly, or
better still when they are at certain distance from
each other, and between them, in light contact with
them, there is another body of good electric conductibilitv, for example, an iron or brass plate, or a piece of
The slightest sound or noise produced near
carbon.
that piece of carbon naturally causes the latter to viIn consequence of these vibrations there is a
brate.
greater or lesser contact of the conductors of the current, and therefore the latter meets in the circuit a
varying resistance, and consequently its strength also
that

after

varies."
It will

be impossible, in our opinion, to find in the
Berliner caveat or patent any conception of Hughes' disIt would seemingly appear that Berliner had
covery.
not advanced so far in his conception of microphonic
action as Hughes at the moment he heard a "rush" or
sound when the ends of the wire parted contact. It will
certainlv be made plain that Berliner's conception extended "no further than the time when Hughes placed
the broken ends of the wire in contact, and began his
experiments on the effect of sonorous vibrations at diferent degrees of constant pressure, which finally led to
his discoVery of microphonic action.
Alwavs keeping in mind that microphonic action involves the conception of sonorous vibrations and loose
contact between electrodes, let us turn to Berliner's
conception and invention.
Berliner, as appears from his testimony, having alreadv become familiar with Bell's 1S76 patent, commenced in .January. 1S77. '•making experiments" in
"Some time." he says, "dur"the speaking telephone."
ing that month one of the operators in the fire-alarm
in showing me about the use
in Washington,
office
of the Morse kev, explained the importance of pressing
the key down firmly upon its rest or base in order to
He exinsure the operation of the sounder promptly.
plained that if the key was not firmly pressed down
the sounder might fail to respond promptly, and that
objected
was a reason why female operators were often
to because thev did not have sufficient strength to give
It immea good contact between the key and its rest.
diatelv occurred to me that if a variation of contact
pressure between the circuit-closing key and its rest
could produce a variation in the current then a varying pressure between the points of contact could be
obtained by the vibration of .one or both of them im-

;

FIG.

II.

BERLINER TRANSMITTER.

now speaks

of the jjressure at "a point of coutact,"
instead of the pressure between "the points of contact."
"It is also a fact that if at a point of contact between two ends of a galvanic current the pressure between both sides of the contact becomes weakened, the
current passing becomes less intense, as, for instance.
if an operator on a Morse instrument does not press
down the key with a certaiu firmness, the sounder at

he

the receiving instrument does work much weaker than
if the full pressure of the hand would have_ been used.
Based on these two facts I have constructed a simple
apparatus for transmitting sound along a line of a
galvanic current in the following manner."
The drawing of the transmitter is here reproduced
(Fig. 11)
"in the drawing accompanying this caveat (B) is a
metal plate well fastened to the woodeu box or
frame (A), but able to vibrate if sound is uttered
against it or in the neighborhood of said plate. Against
the plate and touching it is the metal ball iC). which
rests on the bar or stand (F) and presses against the
pressure, however, can be regulated by
plate which
By makthe thumb-screw (D) attached to the ball.
.

Had he known of
norance of microphonic action.
Hughes' discovery, the results, in all probability, would
Subsequent experihave been much more satisfactory.
ments, however, have shown that the Berliner instrument can be so adjusted as to become an operative
But the experts who made these
speech transmitter.
experiments years afterwards had been long lamiiiar
with Hughes' disclosure of microphonic action, and they
knew the absolute necessity of loose initial contact between the electrodes in order to make the instrument
They ccrt.ninly posan operative speech transmitter.
sessed this ndvantase over Berliner, and the success
of tlieir efforts may be attributed in part to this cause.
The complainant's contention that Hughes' discovery
of microphonic action Is disclosed in the Berliner caveat
rests upon general definitions of the microphone and of
Berliner's invention rather than upon a critical analysis

.
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of the actnal discoverv revealed by Hughes In his article, or a critical examination of the Berliner caveat.
The definition of the Herliuer invention is founded on
what the complainant conceives to be the "true definition of a microphone." which is as follows
"Ttie essence of the microphone consists therefore in
rarvlng the resistance at the •joint' or point of contact
betwepu two electrodes by varying the pressure between
:

them."
But this is not descriptive of the microphone, or of
microphonic action, as disclosed by Hughes. "A joint"
may l)o either tlgfft or loose, and a "point of contact
mav be either firm or feeble, and the difference between
a joint and a loose joint, and a point of contact and a
feeble point of contact, is the difference between what
Ibis
is a microphone and what is not a microphone.
is confirmed by the testlraonv of complainant's experts.
Profrssor Cross savs. defining microphonic action
"It is a fact that when a current passes from one
electrode to another Icept loosely in contact with it,
there is a certain resistance of passage or 'transition
resistance,' as it may lie called, at the surface of contact between the two electrodes.''
And Professor Wright says
"When transmitting speech, the electrodes of a mii-rophoDic transmitter are broueht together with a pressure which is very light, and which has been determined bv experiments to vary within a comparatively
:

:

•

narrow ranee."
This error is present in every definition of the micvoDhone and of the Berliner invention in complainants
brief, and it nermeates and undermines the fundamental
position on which it rests the case.
,

,

Again, the Berliner invention is defined as "varvin.^
Ibe oressure at a point of contact between electrodes."
or "varvlng the pressure between two electrodes in
contact and therebv varying the resistance In the cirMore
cuit so as to produce undulatory sound waves."
fully statpd. the definition mav be expressed as follows:
The' nifthnd of varying resistance by varifition of pr^s.sure at the point of contact between solid electrodes
These definitions are not dein constant contact.
scrlntive of the microT>hnne or of mieronhonic action,
because thev omit any reference to loose contact between
the electrodes.
The coni"Ia'nnnt th^'n nrocepds to dpfine what it calls
Professor Hughes" "brilliant and radically novel discoverv" in substantially tbe same terms, as follows:
"It was recocnixed that the essence of this discovery
lav in the variation of pressure at a point of contact
between I wo electrodes in a galvanic circuit, thereby
varvitig the resistancp which such 'joiDt' offers to the
passaee of the current."
Asrain
"The niPthod of varying resistance bv vnrvinK the
pressure at a point of contact between electrndps. which
was set forth in BprlinPi-'s caveat and subsequentlv in
Profpssrir Huffhes' article, was instantlv rpcosnized as
solving the problem of the 'battery-speaking telephone."'*
:

-A

e-ain

:

"iTurhes says that he may use one contnct (like two
ends of wire) or a larspr nrniber of points of contact,
and tliat he mnv use either mptnl or carbon conta-'ts.
the nne pssential thine being thp 'differpnrp nf pre.<;sure
P.fviinpr's cavpat
at tbo differpTit nf^int's of contact.'
describes the invpntion ns restlns on variation of pressure at a point of contact, betwpen the elpctrndes. and
savs that the platp which forms one of the electrodes
mav be of any matprinl. and that there may be more
than one point of contact."
From these comparisons follows this conclusion
"It cinnot be sprionslv dpnied. and nonp of the witnesses deny, that the Hucbes article and the caveat de:

scribp the same invention."
In this comnarison of the Bprlinpr and Husrhps inventions, it will also be observed that no mention is
made of loose contact, or feeblp contact, or H^ht confact, and that, consequpntlv, all of thpse descriptions
are wantinc in anv reference to the essence of microWhat TTuehes disclosed to the world.
phonic action.
as we have seen, was not- varying the pressure nt the
nor did the essential thing whi^b he
point of contact
di.icovered lie in thp dirFerence of pressure at different
TTis discoverv resided in loos? conpoints of contact.
tact, or rather in the remarkable effects of sonorous
He
vibrations in varying resistance at a Ioosp contact.
also made loose contact between the electrodes the inIn descrihing
disnensnble feature of his micronbone.
that instrument in his a'-ticle. he savs: "The form of the
lozenge-shaped c.irbon is not of Importance, provirlpd
the weight of this imrie-ht contact piece Is onlv inst
suffifient to makp a fept'le contact by its own weicbt."
He believpd that these effects were due to pressure at the
This, however, was siranlv his theory
points of contact.
of what took place, his theory of microphonic action.
Except in alluding to this theory near the close, the
woi'd "pressure." throuehout the article, has reference
"Variation of pressnrp at a
to initial contact pressure.
point of contact" mav be descriptive of Berliner's invention, but. to say the least, it is a mistaken and misleadintr descrintion of microphonic action and of Professor Hvij,'hps' discovery.
Again, the first and most important claim of the Berliner patent fails to define the mi'-ronhonic method of
Huehes The claim is for "the method of producing In
a circuit electrical undulations, simitar in form to soundwaves, by causing the snund-wavps to vary the pressure between electrodes in constant contact so as to
strengthen 'and weaken tlie contact and thereby increase
and diminish the resistance of the circuit." It will be
observed that the claim is sibnt as to the character of
The claim
Ibe Initial contact between the electrodes.
must be read as if written April 14. .1877. a year befo.)*e
With snch knowledge of the
the Iluf-'hes dlscovei'v.
telephonic art as existed at that time, no one would
have known from this description of the Berliner method
that the electrodes must be adjusted in a loose Initial
contact.
In omlttlna any reference to loose contact, the
claim falls to disclose the essence of the Hughes mlcio:

plii'ulc

method.

The complainant has rested its case on the prior
discoverv by Berliner of mieronhonic aetion as disclosed
by Professor Huehes In his article of May fl. 1878. We
are of the opinion that Berliner had no concentlon of
this ;Mscovery. that he does not discb se such discovery
!n his caveat or patent, and that, if his transmitter
operated as a microphone. It did so without anv knowlThe
edge on his nart of the microphonic principle.
wrtrld was left In the same Icnorance of microphonic
If
action after the anearance of his cavrat as before.
Profcspor Hughes had had lying on his table a Berliner
transmitter and the Berliner caveat, they would have
reyonlrd nothing to him. nor have hern of anv assistance
In the exnerlments which resulted In his discovery of
the remarkable effects of sound-waves in varying elecIf be
resistance at a loose or feeble contact.
tri''al
liad laken the dlanhrnem and metal bill of the Berliner
ln.>*trunient In place of the ends of his wire, lie must
bnve rone on exnerlmentlng with the effect of sonorous
vibrations at difTerent decrees of initial pressure' between
the i)late and ball, until he had discovered that only
with a slight pressure, or feehle contiet. is there mieropbi lib- action.
Professipr Hugheii' discovery cannot be
r«'ad into the Berliner caveat or the claims of the Ber'

liner

i-atent.

connection with the invention set furlli In the
caveat, the comnlalnanfs experts dwell on
"transition resistance," and the fact that sucli rf.slsl"Transition reance varies enormously with pressure.
In

Ui*rlinri-

sistance" Is only another name for loose-coatact resistance, or microphonic resistance, and it was Hughes, not
Berliner, who discovered transition resistance In the
telephonic art. and the effects of sound waves In varying such resistance.
it was in its rebuttal testimony that the complainant
fully brought out Us contention that Berliner was the
prior inventor of the microphone.
In the opening testimony the complaiujint seemed to rely more upon the
Provariable-pressure theory of the Berliner invention.
fessor Cross, adopting Professor Barker's language in
the government case, defines tlie invention of the Berliner patent as "a transmitter whose operation was
based upon the variation of electrical resistance by
variation of contact pressure."
Again Professor Cross
says
"It is what is known as a variable-pressure contact
transmitter.
It operates, not as did the magneto transmitter to generate the undulatory current produced by
the small amount of energy which the voice can communicate to the transmitter, but simply to Impress
upon the electrical current furnished from another source
practically a battery
variations In strength which
correspond to the motions impressed by the voice upon
the transmitter.
The current from the battery, in
flowing through the two electrudes (as they are called)
of the transmitter, when these are set into vihraLion
by the voice, is molded by their variations of pressure
into a shape similar to that of (lie air-vibrations of the
air-particles themselves
that it, it Is molded into Mr.
Bell's undulatory current."
"Pressure" and "variation of pressure" In the telephonic art usually refer to the effects of the movements
of the diaphragm caused by sound waves at the contact
In every variable-resistance
between the electrodes.
transmitter the scund-waves vibrate the diaphragm, and
the movements of the diaphragm cause variations of
pressure at the surface contact between the electrodes,
which vary the resistance and thereby reproduce speech.
"Variable pressure." however. In connection with the
Berliner invention, is used by the complainant in a
special sense.
It signifies variations of pressure which
vary the Intimacy of contact between solid electrodes,
and so vary the resistance, as distinguished from variations of pressure which vary the area of contact between
a solid electrode and a liquid electrode, or the area of
contact between two solid electi'odes, or vary the compression of the mass between solid electrodes.
These distinctions may be further illustrated: If we
cut the wire in an electric circuit, and place the severed
ends in contact, it will be found that, bv varying the
pressure at the contact the resistance will be varied,
This
and consequently the strength of the current.
was a well-known fact in electrical science long before
Here the variation of pressure may be said to
1870.
vary the resistance by varying the intimacy of contict
at the surface ends of the wire, although it is manifest
that the varvins pressure must also cause, in some sli-rht
If. instead of two
decree, a varying area of contact.
ends of a wire, we have one end of a wire and a liquid
in constant contact, it is apparent that by pressing the
wire down more or less, or by varying the pressure on
the wire, the resistance will be varied, and consequently
Here variation of pressure
the strength of the current.
n^av be said to varv the resistance by varving the area
of contact, although the intiniacy of contact also will
Ag.iin, if in place of the two
be varied in some decree.
ends of a wire, or the ends of a wire and a liquid, we
some
compresswire
end
of
a
and
have
the
ible solid material, like nlumbaco. in constant contact,
it is equally clear thnt by varving the pressure on the
wire the resistance will be varied, and conspquputly the
strencth of the current. Here variatien of pressure may
be said to vary the resistance by varying the compression
of the mass of material rather than by varying the intirrincy of contact, or area of contact.
Turning now to the telephone-transmitter art, we find
that none of these ways of varying resistance by varying pressure has advanced the art, or mnde any imnression upon it. These ways of varying resistance, and the
difference between them, bavp been brought out and emphasized bv the learned and skilled exnerts in the case at
These ways are simply the different modes of opbar.
eration of the materials which comnose the electrodes.
Tliey certainly cannot form the basis for any methodpatent covering all materials whose mode of operation
is the same, because tliere is nothing in the so-called
area-varying method, or density-varying method, or intimacy-of-contact-varying metiiod. considered by themselves
and apart from the discovery of microphonic action, or
the special properties of some material like carbon, which
has ever contributed anything to the progress of the
telephonic art.
The terms "pressure" and "variation of pressure," considered by themselves, are mere abstractions, and cannot
involve Invention.
There mav be instances, however,
where an invention may be said to reside in the discovery of "pressure." or "variation of pressure," and their
For instance, Edison
utilization In the telpphonic art.
may have discovered that carbon or plumbaeo varied its
resistance greatly under pressure; and, if this discovery
were embodied in a telephone transmitter, the invention
might be said to reside In Ills discovery of "pressure," or
"varatlon of pressure," in a [tarticular material.
Again,
some one might have discovered that the resistance
varies enormously with pressure at a loose contact between electrcdes : and. if this discovery were embodied
In a telephone transmitter, the invention might be said
to reside in the discovery of pressure, or variation of
pressure at a loose contact.
It cannot he said, however,
that Berliner made any discovery of pressure or variation of pressure, which has tiroyed of any utility in the
art.
His discovery, as we have seen, of the variation
of pressure at a point of contact between metallic electrodes In a telephone transmllter possessed little utility
and was practically worthless. It may have h^en an invention, in that he discovered that the minute vibrations of the diaphragm due to sound waves, by varying
the pressure at the contact bi-tween metallic electrodes,
as distinguished from other kinds of electrodes, vary
the resistance and reproduce smmd but this Is the limit
of his invention, in the absence rf any discovery of micvophonlc action springing from loose contact between the
:

—

—

:

:

electrodes.

To summarize our conclusions respecting the variableresistance transmitter:
We find that Bell. In Maich. lS7fi. discovered that the
minute atmospheric vibrations due to sound waves would
cause the diaphragm to vibi-nte. which vibnilfons. bv
varying tlie pressure between a solid electrode and a liquid
electrode In constant contact, produced variations of
electrical resistance, whereby sriecch mav he transmitted.
We find that Edison, in Fohruarv, 1S77, discovered that
the minute atmospheric vibratiors due to sound waves
would cause the diaphragm to vibrate, which vibrations,
by varying the pressure between two solid electrodes of
dilTerent conductivity In constant contact, one metallic
and the other hard rubber covei-ed with a plumbago film,
produced variations of electrical resistance, whereby
speech may be transmitted.
>
We find that Edison, on .\prll 1, 1877. discovered that
the minute atmosnberfc vlhi-atlons due to sound waves
would cause the diaphragm to vllirato. which vibrations,
by varying the pressure between two solid electrodes in
constant contact, one metalic and Ibe other comnressibb?
plumbago, produced variations of electrical resistance,
whereby wnc'cli n"'v '-e transmitted.
We lind that Berliner, on Api-ll 14. 1877. discovered
that the minute atmospheric vibrations due to sound
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waves would cause the diaphragm to vibrate, which vibrations, by varying the pressure at the point of contact
between metallic electrodes in constant contact, produced variations of electrical resistance, whereby speech

may

be transmitted.

All of these discoveries, when embodies in transmitters,
were inventions, but none of them was a commercial Instrument, or solved the problem of a practical long-dis-

tance speech transmitter.
We find that, in the fall of 1S77, Edison discovered
that this discovery represents the
first marked advance in the transmitter art since tiie
iS76 Bell patent; and that the carlion electrode is found
In every commercial battery transmitter.
We find that in May. 1S7S. Professor Hughes discovered microphonic action, or the fact that sound waves
produce remarkable variations nf resistance at a loose or
feeble contact between solid electrodes in constant contact, whereby speech may be transmitted: that the principle he then made known is utilized in every practical
battery transmitter: and that he embodied his discoverv
in an instrument, which he was the first to term a microphone.
We also find that Edison's discovery of the carbon electrode and Hughes' discovery of microphonic action solved
the problem of a variable-resistance transmitter, whereby
speech may be transmitted long distances : and that both
these discoveries are embodied in the defendants' transthe carbon electrode

;

mlttersWe also find that the

two claims of the Berliner patent
in suit, although upon their face open to the ohiectlon of
excessive breadth, may be sustained when read In connection with the specification, provided they are limited
to metallic electrodes, and that, when so limited, the defendants' transmitters do not infringe.
Our conclusion is that the decree of the Circuit Court
must be affirmed on the ground of non-infringement.
The decree of the Circuit Court Is affirmed, with costs
for the appellees.

What
To

Thought

Is

of the Decision.

of the Western Electrician
prominent Chicago telephone men gave the follou'ing interviews on the effect of the Berliner decision
on the telephone industry.
representatives

C Burns: 'The decision, as I understand it.
what I anticipated. When I started in the telephone manufacturing business in 1893 I sold goods
to customers with the guarantee that they would
P.

is

never be interfered with.

The decision has justified
interference of the Bell company has kept millions of dollars out of the telephone business, and new and increased activities
in that line may now be expected. Having suffered
defeat in this last stronghold, the Bell company
may resort to something else, of course, but whatever such efforts may be they cannot prevent the
aggressive advance of the Independent telephone
interests.
It is doubtful if the Bell company will
take an appeal, supposing it can do so. And even if
it
does, I cannot see how that could change the

my

confidence.

The

situation.
The litigation has been a costly one all
through, but the decision will relieve us all from
future trouble on account of the Berliner patent.
I think we have heard the last of it."
L. D. Kellogg:
"The facts disclosed after the
government suit for cancellation of the Berliner
patent was begun under the direction of President
Harrison's administration led manufacturers to believe that they and their customers were entitled to
use the device in question.
Two courts have now
justified this

While

belief.

activity

in

Independent

telephone construction has never waited upon the
decision of this case, the influence of the decision
will doubtless be felt in financial quarters, and certain conservative financial institutions will look upon
Independent telephone securities with added favor.

We

understand

the

decision

was

a

broad

one

in

favor of the Independents. It was a great victory."
I.
"Again the Independent companies
J. Kusel
have been successful this time in the decision just
handed down by the Court of Appeals in the Berliner patent.
The outcome is only the prediction of
knowing ones made some years back. The broad
contention made by the Bell company, in its efforts
to have this patent great in notoriety only, to have
it
cover broadly any microphone carbon transmitter, seems to have been its undoing.
It is a common occurrence to open one of the electrical journals and read weekly that this company owns Letters Patent No., etc.. etc., covering all forms of
carbon transmitters and now see the final outcome
It is certainly a condition that Independents can be
gratified with.
It is well at this time for the Independents that the patent issued to Thomas A.
Edison was voided by the Supreme Court's decision in 1896, wherein that body ruled that an
American patent expires by limitation at the same
time as the expiration of the foreign patent (this
decision was before the change which now exists
in that law), for were it not for the voiding of that
patent the second claim of that voided patent would
certainly have a very valuable standing in the interest of the Bell company at this time; but, to the
good fortune of the Independents, in view of that
decision and the final outcome of the Berliner hearing, the field is now clear, so far as any patent
questions are concerned on the microphone transmitter employing carbon, excepting upon specific
:

—

;

construction.

We

!

believe the result of this decision

will only tend to forge another link in the already
strong chain of the Independent companies."
J. J. Nate said that by lliis decision the Independent telephone people had been relieved of a
weight which had been hanging over their heads
fora number of years. "It has strengthened the
position of the Independent companies, and we all
can now, with added security, go right along manufacturing transmitters employing carbon electrodes,
as we have been doing, despite the efforts of the
Bell company to stop us through the courts and

:

;
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otherwise.
I have always had faith that the ultimate decision would be in our favor, and this
decision of the Court of Appeals will relieve us
from all future anxiety."
E. B. Overshiner said that in his opinion the
policy of the Bell companj' in hanging on to the
Berliner "proposition was to intimidate capital as
much as possible. "It always looked to me," he
added, "as if the court would not support a patent
obtained as the Berliner was. It would also appear
that the fact of the Bell company having used
transmitters for a longer period than 17 years would
knock out the very broad claim of this Berliner
patent covering all forms of carbon transmitters.

Independent companies have nothing now, in

The

my

from the Berliner case."
"The decision, as I understand

opinion, to fear

Henry Shafer:

from the brief mention

it.

have seen, settles the last
telephone patent issue to which any great importance
I

need be attached.
It will leave the field free for
the Independent companies, as far as patents with
broad claims are concerned. This decision of the
Court of Appeals will have a tendency to bring a
large amount of capital
into the operating field
which has heretofore been slow and hesitating to
engage in the business. It places telephone investments now on the soundest possible basis."

Defense

of the Berliner Suit.

Edison's Automobile

date of January 19th,
Judge James M. Thomas, president of the Independent Telephone Association of the United States,
writes to the Western Electrician as follows
"After the decision in the government case, in
which the Supreme Court sustained the decision of
the Court of Appeals, refusing to cancel the Berliner
patent on the grounds of fraud and other claims
contained in the bill of the government, nothing remained to be done but for those interested outside
of the American Bell Telephone Company and licensees, w'ho had invested their money, to bend
their efforts toward the defeat of the Berliner patent, so far as it related to what is known as the
carbon microphone. Immediately after the organization of the Independent Telephone Association
of the United States of America at Detroit, in
1897, a committee was appointed, consisting of Hon.
H. D. Critchfield of Chicago, formerly of Ohio,
Judge Savage of Pennsylvania, and myself, who
undertook to assist the defense in three cases brought
by the American Bell Telephone Company in the
The National Telephone Manufaccity of Boston.
turing Company, which has been the prominent party
in all this litigation, had previous to this time retained Mr. Edward P. Payson of Boston as its counsel,
and arrangements were effected whereby the
three cases (on account of involving the same issues) were to be considered as one, and that Judge
R. S. Taylor of Fort \\'ayne, Ind., should be accepted as a representative of an outside interest to
assist

in

trj'ing

this

case.

"Only those who have been through similar experiences can appreciate the amount of work that
was expended in preparation of the defense and in
financing a plan whereby this great victory has been
brought to the Independent telephone interests of
the United States.
"Mr. Edward P. Payson has devoted years of
study to the troublesome legal and technical quesHe has worked faithtions involved in this case.
fully and deserves the everlasting esteem of all the
which
was jeopardized
the
nivestors of
$200,000,000
This is the amount that is now invested
in this case.
Independent telephon}-.
"Judge R. S. Taylor, having been on the government case, and being more or less familiar with
the questions involved, immediately took up the
work and has proved a master in the handling of
legal and technical questions involved therein.
"No case ever had more devoted la\vyers, and
the courts have had no case involving greater and
more universal interests than this famous Berliner
in

case.

"The

litigation

committee of the a=sociation, con-

Hon. Hugh Dougherty. Bluffton. Ind.
Hon. H. D. Critchfield. Chicago Hon. S. P. Sheerin,
Indianapolis; E. B. Fisher of Grand Rapids. Mich.,
and myself, have worked and contributed in every
way possible to the support of those who had undersisting

of

:

taken the defeat of this patent."

Drainage-canal Power Plants to Be
Built.
trustees of the Sanitary District of Chicago
have authorized Engineer Isham Randolph to advertise for bids to build works at Lockport and Joliet
for the transmission of electricity for commercial
uses.
It is estimated the plants will cost $4,000,000.
for the
If the Sanitary District cannot arrange
money, it is said it will be furnished by Chicago
citizens, who have inspected the waterpower with

The

a view of estimating whether or not

its

utilization

would be practicable. "There is no doubt the investment would be profitable," said Mr. Randolph.
"The slope of the canal varies from five to seven
At Lockport there
feet below the level of the lake.
is a fall of 32 feet, which would furnish, when the
flow

is

at

its

minimum

energ>%

18,176 horsepower.

With proper construction at Joliet a fall of 20 feet
would be gained, giving 11,360 horsepower durinsr
the minimum flow and 22,720 horsepower when it
is

increased."

twenty-third annual convention of the Indiana
Engineering Society was held at the Commercial Club
rooms, Indianapolis, on January 15th, i6th and 17th.

ufacture

of the batteries is now under way, that
business vehicles equipped with them will be in operation in New York city in a few weeks and that
the batteries will be put upon the market in time
for the coming season, probably in April.
The exhibit consisted of 38 complete cells, several
of parts mounted on boards so as to show
both the construction and the internal arrangement,
diagrams showing the curve of discharge, etc. 'J'hc
device is remarkably simple, as it consists essentially of but three parts
a square outer case of
sets

—

thin

sheet

and two

sets of thin steel plates,
flat pockets, the metallic
oxides composing the two elements of the battery.
The complete cells are 3^:; by s^-- inches square
and 14 inches high and weigh about 18 pounds

which

it

is

steel

contain

in

They have
said.

small,

a

outer

case

solution.

The

cells

are

composed of alternate

layers

of

oxides of iron and of nickel, which are contained
in small rectangular pockets of the thin perforated
steel plates.
There are about a dozen of each kind
of these plates, which are about a foot long and
about five inches wide. The plates of each kind
are connected, and the two series fit together so as
to alternate the plates. In their construction the powdered oxide is placed in the little shallow pockets,
a perforated steel cover is put on, and the plates
are then subjected to hydraulic pressure in a press
which not only compresses the oxide, but crimps
the edges of the pockets so as to secure the covers
upon them. The entire construction is of an exceedingly thin steel plate, which is only 0.0025 of an
inch in thickness.
potash.

The

solution

is

distilled -water

and

credited with the following remarks
about his battery by the New \ork daily press:
"The experimenting with the new batteries has all
been done, and they have been abundantly tested
as well, and the only thing that remains is to adapt
them to the use of the public. These batteries are
for public use, and not for experts, and before
they are put on the market I intend that they shall
be adapted to the use of the most ignorant and most
careless person.
'Regarding the matter of charging, they can be
charged as quickly as anybody desires in fact, they
will meet every condition required.
most valuable feature of the new cells will be their rapid rate
of discharge, which will give a very large amount
of power in any emergency where it will be needed
this will be a particularly great advantage to hill
climbing, in bad weather, or on a poor road. I'he
cost of charging, of course, is a small matter.
'Tn our experiments with pleasure automobiles,
we have used an electric runabout of a well-known
type, made in Cleveland, Ohio, and
have found
that 25 cells, weighing 460 pounds, will run the
vehicle over fairly level macadamized roads, such
as are found in this part of New Jersey, with a
load of one person, 100 miles to a standstill. Of
course, on asphalt, it would do much better, so
that these figures might be taken for ordinary city
use as well.
have run 3,000 miles over the
Belgium blocks between the car tracks with one
set of batteries, and at the rate of 12 miles an
hour, and after that test the batteries have seemed
better than at the start.
No deterioration could
be observed, even under a microscope."
When asked regarding the cost of the new batIcry as compared with the ordinary type. Mr. Edi"They are far cheaper, even now. on
son said
At presaccount of being practically indestructible.
ent they will cost about 33 per cent, more than the
nrdinarj' type, but this cost will be largely reduced.
It is due almost entirely to the high cost of the
material, as the expense for labor is very slisjht.
For example, there are 22 ooerations in the making
nf the cover alone, and yet the cost is only 1.8 cents.
The Fteel which we use comes from Germany, and
we not only have to pay two prices for it there,
but a duty of 40 per cent, on it in addition. The
ore from which the nickel oxides is obtained comes
from New Caledonia, in the South Scn=. but the
oxide is made in this country bv the nickel trust.
The iron oxide, too, is made in this country. Ever}'
i'--m of coct will be rcfhiced when we get to turning
ihem out in quantities."
is

;

A

;

We

:

An interesting programme was carried out, including a trolley excursion over the Shclbyville Traction
Company's line. The Indiana Engineering Society
was recently incorporated, and this was the first
meeting as an incorporated society. The membership amounls to nearly 100, and is made up of practicing engineers.
W. D. Pence, of Purdue University, president of the society, presided.
SecretarjCharles C. Brown of Indianapolis read his report,
which showed the society to be in excellent condition.
President Pence delivered his annual address,
inking for his subject "Engineering Education."
"\\ e naturally judge of the value of a commodity
by the demand for it," said the president. '"Considering engineering in this light, and noting the verv
sinking increase in attendance of students within
the last five years, we must conclude that there is
a growing appreciation of technical education. Statistics show that during the year 1901-2 there were
13,000 or more engineering students in attendance
at the 114 institutions in the United States which
have courses in engineering.
still more startling
and equally gratifying illustration of the popular
movement toward self-improvement in the electrical
and other courses is to be seen in the enormous
growth of correspondence-school patronage. One of
the best of these institutions, having its origin a
few years ago in the 'answers to correspondents'
column of a technical journal, soon had an enrollment of 1,000 students, and is now said to have the
almost incredible enrollment of 500,000 students for

A

"

capacity

of 200 watt-hours,
or covering is of
with horizontal corrugations extwo-thirds of the way down each

The

polished steel
tending about
side in order to combine lightness with strength.
From the top project the two electrodes, with binding screws attached, the capped opening through
which the solution is introduced into the cell, and
a specially devised valve, which Mr. Edison declares
will absolutely prevent the escape of any fumes.
An automobile containing a battery of these cells
has been upset and remained overturned for a space
of five minutes with a loss of only about a pint of

Mr. Edison

-

Indiana Engineering Society.
The

One of the most important features of the automobile show held at Madison Square Garden, New
\ork city, this week, was the Edison storage battery
for automobiles, which was invented by Thomas A.
Edison about two years ago, and now, after months
of experiment, is said to be ready to be placed
on the market. Mr. Edison announces that the man-

each.

From New York, under

New

in

77

Battery Exhibited
York.

the one institution.
Admitting that such instruction
not of the best, nevertheless we must conclude that

is

this movement among the masses, who, as a rule,
cannot afford the more desirable and formal courses,
is
bound to have a far-reaching influence. The
correspondence-school idea is but one phase of the
general movement, and there are many young men
in attendance at the better engineering schools who
are there because their ambitions were aroused by
first taking the correspondence training.
It is well
to state in plain terms that the engineering schools
are not pretending to turn out graduates who are
engineers. It would be absurd to attempt such a
feat in the four short years given to the engineering
courses.
This training is but little more than the
cornerstone laying, after which the professional superstructure is to be built by the man himself."
J. B. Nelson, city engineer for Indianapolis, read
a descriptive paper on the Richmond
find.) municipal electric-lighting plant.
This plant has attracted considerable attention, because of its completeness and because of municipal control.
Mr.
Nelson, who was consulting engineer during the
building of the plant, said the high prices charged
for service by the private company in control was
the principal cause of the sentiment in favor of
municipal plant. Mr. Nelson said the plant had been
in operation five months, the gross receipts for December being $2,711. The plant furnished power
for 82 street arc lamps, 274 commercial arc lamps
and 9,000 incandescents. After July next the plant
will have the whole of the street lighting.
The
mistake made, Mr. Nelson thinks, was in putting the
rates too low and discriminating too much between
the small and the large consumer. This rate ranges
from six to nine cents. A rebate of 20 per cent,
for the payment of bills before the lOth of the month

also too much, said he.
Other interesting papers were read on sanitarv',
sewerage, pax-enient. municipal and bridge engineering, all of which were vigorously discussed.
TThe
convention was a great success, and there are indications that the enrollment will be doubled during
is

the year.
president,

R. L. Sackett of Richmond was elected
and Charles C. Brown of Indianapolis, sec-

rctarv.

Western Union-Pennsylvania

Litigation.

In the United States Circuit Court at Trenton,
N. J., a decision was filed on the 14th inst., in favor
of the Western Union Telegraph Company, restraining the. Pennsvlvania Railroad Company from interfering with the telegraph company's lines along
its road.
The injunction was made permanent. At
Pittsburg. Pa., on the same date, a new phase of
the legal battle between the companies developed,
when the Pennsylvania company filed a cross-bill
in the United Slates Circuit Court against the Western Union. The bill asked the court to declare that
all
contracts between the plaintiff and defendant
terminated as of June, 1902, and that the Western
Union has no right or authority to occupy any portion of the property of the plaintiff.
Since the above was written Judge Joseph Buffington, sitting in the United States Circuit Court
at Pittsburg, has decided two cases against the telegraph company. One was a petition to condemn a
right-of-way for the Western Union lines along
the Pennsylvania
railroad,
the other an application for an injunction
to
prevent dispossessing the Western Union pending the
final
outcome of the petition to condemn. The decision
nf the court was to grant condemnation proceedings
and dismissal of the motion for an injunction. This
decision offsets that of tlie court sitting at Ne\vark.

;;
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annual convention of the Northwestern Electrical Association was held in Milwaukee at the Hotel Pfister on Wednesday, Thursday
and Friday of this week, and in many particulars
was one of the most successful meetings held by this
prosperous organization of central-station men. The
attendance was between 150 and 200, and of this
number a somewhat larger proportion than usual were
men actively engaged in the operation of electricSeveral
lighting plants or other electrical utilities.
good papers on a variety of subjects were read and
Of nearly equal imthe discussions were valuable.
portance were the reports of some of the committees

The

eleventh

and their consideration and disposal at the hands
Mr. Irving P. Lord, the retiring
of the association.
president, executed the duties of his position with
The usual careful attendefficiency and dispatch.
ance and supervision of details which Secretary
Mercein gives to the convention of the association
were also characteristic of this meeting.

On the

Chicago Train.

Many

of the delegation from Chicago and vicinity
went to the convention in a special car that was
attached to the regular Chicago, Milwaukee and St.
Paul train leaving Chicago on Wednesday morning
and arriving in Milwaukee just previous to the opening of the convention. The party consisted of the

following-named gentlemen;
Harold Almert, manager Cicero Light, Heat and
Power Company, Oak Park, 111. A. M. Barron,
George Cutter, George Cutter
South Bend, Ind.
Company, Chicago Locke Etheridge, electrical engiArnold
neer Pullman Car Works, Pullman, 111.
H. Friend, M. E. Austin & Co., Chicago Walter S.
Thomas
Goll, Fort Wayne Electric Works, Chicago
;

;

;

;

;

;

G. Grier, American Circular Loom Company, Chicago J. H. Harding, treasurer and superintendent
Laporte Electric Company, Laporte, Ind. I. S. Jackson, Fort Wayne Electric Works, Fort Wayne, Ind.
George C. Keech, general manager Bryan-Marsh
Company, Chicago H. B. Kirkland, American Circular Loom Company, Chicago; L. F. Mahler, district manager Curtiss-Crippen Engineering Company,
Chicago J. S. Mauer, Hart & Co., Chicago Ed. P.
Maxwell, superintendent Dixon Power and Lighting Company, Dixon, 111.; A. L. Millard, Westinghouse Electric and Manufacturing Company, Chicago; Frank L. Perrj', Western Electrician, Chicago;
Charles E. Phillips, Rothschilds Company, Chicago
W. R. Pinckard, Westinghouse Electric and Manufacturing Company, Chicago J. S. Pomeroy, AdamsBagnall Electric Company, Chicago; Francis Raymond, General Incandescent Arc Light Company,
H. Raymond, Fort Wayne Electric
Chicago
J.
Works. Chicago A. H. Sabin, Edward Smith & Co.,
New York city Leroy P. Sawyer, Bryan-Marsh
Company, Chicago; F. F. Skeel, Crouse-Hinds Electric Company, Chicago; William M. Smith, secretary-treasurer Chicago Insulated Wire Company,
Chicago; R. H. Strang, Armour Institute, Chicago;
William J. Trott, manager W. E. Donley Electric
Light and Power Company, Big Rapids, Mich. R.
H. Watson, Gregory Electric Company, Chicago;
C. W. Whitney, Western Electrician, Chicago; J.
Wolff, New York Insulated Wire Company, Chi;

;

;

;

;

;

;

;

;

;

cago.

Opening Session.
President Irving P. Lord called the opening session of the convention to order shortly after 11:30
a. m. on Wednesday, there being a fair attendance
in
the convention halt After some preliminary
business, Mr. Lord ihen read his presidential address, which was as follows

President Lord's Address.
with pleasure that I greet you at this the
tenth annual meeting of the Northwestern Electrical
Association. I am pleased to see you all, individIt

is

ually

and

collectively.

has proven very satisfactory. Since we
nut in the meters our load, especially after 11 p. m.,
has been reduced fully 60 per cent., and during the
earlier part of the evening from 30 to 40 per cent.,
while the gross income of the company has been
increased about 12M; per cent. Were we running
entirely by steam, this would make a very desirable
showing as a business proposition, I cannot too
urgently recommend to central-station men the beneof meters,
fits that will accrue by the installation
and the doing away of the old contract methoclof
selling electric current so prevalent in smaller^ cities.
It will increase the capacity of your plant, it will
increase your income, and it will decrease the amount
of your operating expenses.
Of course, there are other things which can also
be used to great advantage, but I do think that
the principle of selling electric current by meter is
the only correct and proper method.
the

time

with

number

result

The weather was not what we should like
had, but, like all determined men, we made

to

have

the best
of the situation, and I think that the general opinion
was that we had an enjoyable as well as profitable
time.

The year just closed has been one of unusual
prosperity with all industries, and I do not think
that the electrical business has been any exception.
I
can speak somewhat intelligently as to the prosperity of the central-station men, as I have talked
with a good many of them, and all seem to report
a successful year.
find that we
have been
obliged to pay rather more for our' new electrical
machinery and supplies than we paid three or four
years ago, but even with tliis pleasant little jolt, our
increased incomes have been such that our net profits
at the close of the year have been somewhat in excess of previous year=.
Oiir labor account has also
been larger, as it has cost our employes more to live,
and necessarily they were entitled to an increase
of wages. The merchant^ and inhabitants generally

We

Officers'

Reports.

Lord's address was heartily applauded and
Thomas R. Mercein then read a brief report as sec-

Mr.

The finances
retary and treasurer of the association.
were shown to be in a very satisfactory condition.
In .April Mr. Mercein went to Europe on a combined
business and pleasure trip and during his absence
James A. Wolff of Chicago had acted efficiently in
The summer
his place as secretary and treasurer.
convention was held at Waupaca, Wis., in June, and
while the attendance was not fully up to expectations, the convention was a successful one, especially
from a social standpoint. The printing of the convention papers in advance having met with approval,
the same plan was continued ihis year.
After duly adopting the report, President Lord
requested that the meetines convene promptly at the
hour to which adjournment was laken. Mr. Mercein announced a slight change in the programme,
and" the session adjourned to afternoon.

Wednesday Afternoon

Session.

Shortly after two o'clock on Wednesday President Lord called the convention to order and an-

nounced as members of the nominating committee
H. Harding of Laporte, Ind.. E. P. Maxwell of
Dixon, 111., and H. F. Pcarce of Negaunee. Mich.
A membersbin committee, consisting of H. J. Cille
of Minneapolis, Minn., O. B. Williams of WhiteJ.
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arc finding that electricity produces the best light on
the market, and while it co5ls more than other kinds,
it is
worth more. I think that the people are being
surely educated to the use of electric lights, and
that even in the small cities, plants which have in
times past had a hard struggle, will eventually be
placed upon a paying basis, and will return at least
a fair rate of interest on the investment.
One thing that I wish especially to call the attention of central-station men to is the tendency
of state legislatures to place exorbitant taxes upon
electric-lighting plants.
I do not think that this is
really the intention of the members of the Legislature, but there seems to be a large demand from
the people in general for increased taxation along
certain lines, and especially upon corporate interests.
It is probably unfortunate that most electric-lighting plants are owned by corporations, for I really
think that were these properties owned by individuals, they would not be placed in the same classification with railway companies, express companies,
street-railway companies, and the like, against which
there now exists a manufactured prejudice. I do
not think that there is a man interested in the electric-lighting business but what is willing that his
property should bear an equal and just proportion
of the taxes paid by the owners of other propert}'',
but the trouble seems to be in determining just what
proportion
is.
An electricthis
equitable
fair
lighting plant can hardly be likened to money in
hand, secured notes or mortgages, or even a brick
business block, or farm, but occupies a field almost
by itself. I am in hopes that the legislative comfrom the various electrical associations
mittees
throughout the country may be able to talk this
matter of taxation over with the proper committees
of the different legislatures, and that it will result
in fair and equitable legislation in reference to the
taxation of lighting plants. There are already hundreds of thousands of dollars invested in electriclighting plants in the state of Wisconsin, and every
year witnesses the installation of new ones and the
betterment of old ones. Unless the owners can receive a fair rate of interest upon their investment,
progress in this line will be slow. In case taxation
becomes exorbitant, it will be necessary for the
companies to charge the consumers higher prices
for current, and this would be a hardship to many,
and absolutely prevent some from using it at all.
I wish to say one thing at this time to central-station men, regarding the use of meters, and I am
speaking from a personal experience. The Waupaca Electric Light and Railway Company', with
which I am connected, until the beginning of 1902,
sold current by monthly contract, and the result
was that consumers wasted more than they of necesOur machines were being crowded besity used.
yond their capacity, and we were confronted with
the necessity of installing more machines, or deTo obviate this, we beclining proffered business.
gan installing meters, and I am pleased to say that

am going

to take up but a few minutes of your
an address, as there are quite a large
of papers prepared, that will be read during
the convention, and, as usual, our discussion will
be of great benefit to those of us present.
The summer meeting, which was held *at Waupaca last June, was one of unusual interest to those
members present, and especially so to myself. There
were 123 people in attendance, including 20 ladies.
I

January

water, Wis., and P. H. Korst of Janesville, Wis.,
was then appointed, and soon afterward on its
recommendation the following-named were elected
to membership in the association
Osborn-Morgan
Company, Cleveland, Ohio Roger U. Kimball, Kenosha Gas and Electric Company, Kenosha, Wis.,
and A. W. Grabe, electrical engineer Plankinton estate, Milwaukee, Wis.
:

;

Legislative Committee Report.

The

following report upon legislative matters in
the several states covered by the association submitted by S. B. Livermore of Winona, Minn., chairman of the legislative committee, was then read by
Secretary Mercein in Mr. Livermore's absence
"I have written to the chairman of the sub-committee of each state, but up to date, have received
replies from only Michigan and Indiana.
It is evident that the committees oi the other states, either
have no interest in the mater of furnishing informaion for the report, or that no legislation affecting
our interests had been introduced in their several
states.

•

"The report from Michigan, states that the governor has recommended to the Legislature that the
tax commissioners have their powers enlarged, and
be made the final ones to equalize in the state.
Most of the other bills relate to electric railways,
which are not within the strict scope of this report.
"The report from Indiana is that there are no
bills before the state Legislature affecting the elecbusiness.

trical

"In Minnesota a special session of the Legislature

was held during the months of January and February, 1902.
The principal bill introduced at this
session was one regarding taxation. It was proposed to levy a ta.x upon the stock and bonds, and
then find the value of the franchise by adding together the face value of the stock and bonds, and
from this sum the cash value of the entire personal
propert- is subtracted, the remainder to be assumed
In other
to represent the value of the franchise.
words, they propose to tax the total issue of stock
and bonds of all electric companies at their face
value.
It is needless to say that a great fight was
put up against this preposterous proposition by the
electric interests of the state, and after a hard fight
we succeeded in defeating the bill. At the present
session of the Legislature a bill has been introduced
franchises
of
public-service
authorizing the tax
either on the basis of property or gross earnings,
the tax to be apportioned among the state, the
counties and municipalities where the franchise is
exercised, and in the same manner that real-estate
taxes are apportioned. There seems to be in our
state little objection to a gross-earnings' tax, which
a careful study of the matter has convinced me is
the fairest method of taxing public-service corporations.

"This report is very brief, on account of not having received any information from Wisconsin, Iowa

and

Illinois."

Uniform Advertising.
The committee appointed

at the last January meeting of the association to report on "uniform adverthen submitted its report. H.' J. Selle, the
chairman of the committee, read the report, which

tising"

was as 'follows
"The primary object of advertising is to bring
and keep a class of goods before the buying public.
The question is. Does the present method accomthis result? that is, is the advertising matter
be utilized for reference
it can
the
purchaser, and does the advertiser obtain
by
the best results?
There are large sums of money
spent annually in advertising matter in journals,
through circulars, catalogues, personal canvass, etc..
a large portion of which we believe does not oring
adequate returns. The reason for this is that it
is not distributed in such form that it can be propIn order to keep goods or
erly filed for reference.
a concern making or selling them before the buying
public, it is necessary to have advertising matter in
such form that it can be conveniently and accurately filed, and it must be borne in mind that advertising matter is filed by the purchaser, not only on
account of advertising a certain brand of goods, but
for the information it contains regarding that brand.
It would, therefore, seem that the most effective advertising is literature which contains the most in-

plish
in

such form that

formation and in such form that it can be utilized
for the purpose intended.
"The question of uniform advertising is. therefore,
If. for illustration, a mana very imnortanl matter.
ufacturer who spends Inrijc sums of money annunlly
for the purpose of familiarizing the trade with his
goods, could feel that his advertising matter, which
p-ives full information covering his goods, was carefiled away and will be referred to whenever
prospective customer is in the market for that particular class of goods, he would feel that he is getting value received, and would place his customer
in a position where he would at all times have comSuch a sysplete information covering the product.
tem of adverlifing, therefore, would be very valuable to both parties concerned.
"Thir question is not new by any means. It has
been considered and discussed by other associations
in years gone by.
For an illustration, in 1894, the

fully

a

.
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Master Car Builders' Association went so far as to
adopt standard sizes for pamphlets, catalogues, specifications,

etc.,

which were as follows

:

For

postal-

3^/-; by s'/i inches;
for pamphlets and
catalogues, 5V2 by six, six by nine inches and nine
by 12 inches; for specifications and letter paper, ghi
by 10% inches.
"In connection w'ith these standards, it was decided that a standard practice should be, to have
and the word
the proper standard dimensions
standard' printed on the upper left-hand corner of

card circulars,

paper or cover, whenever practicable. These
standards, I understand, are still adhered to, and
are certainly a step in the right direction. However,
we believe that it could be carried considerably
further to good advantage.
"We also believe that some of the sizes should
be changed to conform to the standard card-index
system, which is used very extensively at this tmie,
and which was not used so extensively when the
Master Car Builders' Association adopted its standtitle

ards.

"We do not know of any electrical society or asattenipt
sociation that has adopted or has made an
feel that this
to standardize advertising matter, and
which
standards
adopt
to
association is in a position
we feel will meet with the hearty approval and coelecoperation of manufacturers and jobbers in the

therefore, recommend that this
followa«oclation adopt standards, and suggest the
For postal-card circulars, quotations, etc.,
in''
six and six
three by five inches; catalogues, four by
bulletins,
by nine inches letter paper, specifications,
11 inches. All descriptive circutrical

We,

business.

;

6%

by
circulars, etc.,
similar in size ana
lars are to be printed on paper
form,
thickness to letter paper, and issued in bulletin

can be
numbered, dated and punched, so that they
punched
bound in a binder. At least two holes to be
top ana
on the left-hand side, three inches from the
centers.
bottom, making the holes five inches between
the
suggest
these bulletins we

"For an index

to

combined
card index system with which can also be
Un
bulletins.
prices on material described in the
they should
these cards or paper (if cards are used
printed
be
to
subject,
be very thin) the index or title
right
on the top of the broad side with date on the
of mahand; bulletin num.ber in which description
line
next
On the
terial can be found, on the left.
name and adto be the manufacturer or jobber's
a form
dre'ss; then following with prices similar to
presented herewith. These cards to be 3 by 5 mches.
on
holes
This size could also be used by punching
pocket.
one side to bind in a cover, to be carried in a
would also recommend that business cards

"We

for
be of this same size, gotten up in a similar way
for the reason that very often a
filing purposes
card,
his
present
will
company
representative of a
and if the customer contemplates purchasing any
particular article, prices can be put on the card and
conveniently filed. This matter has been suggested
in
to several manufacturing and jobbing companies
Chicago and has already been introduced with

a system which he had in use for some time, gave
credit to the chairman of the committee for his efficient work in investigating the matter, and mentioned the great desirability to have advertising material in such shape that it can be kept on file and
can be indexed and cross indexed. A. M. Barron of
Elkhart, Ind., as the third member of the committee, thought there was no necessity for sidetracking the report. He would venture to say that if the
secretary would notify every one of the supply men
v/ho are members of the association that the association had adopted this standard, it would not be
long before they would be sending out cards, bulletins and other literature conforming to those sizes.
President Lord stated that the committee had been
appointed with great care and he thought that it had
done its work well. After some further discussion
by Mr. Graves and Mr. Gille. the matter was put
over till the following day for consideration, without

adopting any motion.

Miscellaneous.

Under

the head of miscellaneous business. Secretary Mercein stated that he had had some correspondence with the secretary of the American Institute of
Electrical Engineers, in regard to the adoption of
regulation of high-tension wiring in connection with
the National Electrical code of the Underwriters'
National Electric Association.
Copies of a report
of a joint committee of the Institute and the Underwriters were distributed, and a committee consisting
of Mr. Button of Red Wing, Minn., R. W. Kimball
of Kenosha, Wis., and P. H. Korst of Jonesville,
Wis., was appointed to report on the following day
on the matter.
Secretary Mercein then read a letter from Henry
L. Doherty of Denver, Colo., in which he expressed
regret that he would be unable to attend the convention.
He hoped the association would take some
action tending to support the Louisiana Purchase
Exposition, to be held at St. Louis in 1904.
After a brief discussion, a motion was carried that
the association hold its summer meeting in 1904 in
St. Louis, in conjunction with the committee of the
National Electric Light Association.
Secretary Mercein then read an interesting paper
on "Association History," which elicited a hearty
reception.
vote of thanks was given Mr. Mercein
for his paper and a committee consisting of himself,
P. H. Korst and E. L. Debell was appointed to report on the plan suggested in the paper, i. e., a combination of interests of the various electric associa-

A

one corporate body.
This was followed by an instinctive and valuable
paper on "Metal Preservation," by Prof. A. H. Sabin
of New York city.
Professor Sabin made his adtions into

79

— Thomas

and Treasurer

Secretary

Mercein,

R.

Milwaukee.

—

Board of Directors S. B. Livermore, Winona,
Minn.
T. F. Grover, Fond du Lac, Wis., and J. H.
Harding, La Porte, Ind.
A paper on "Rates and Methods of Charging"
was read by J. W. Shuster of Madison, Wis., and
briefly discussed by Messrs. Gille, Lord, Almert,
Shuster and Allen. Professor George D. Shepardson of the University of Minnesota then read a paper
iDii "The Economic Value of Testing," and the association adjourned to afternoon.
At the afternoon session H. C. West of Schenectady, N. Y., read a paper on "Automatic Voltage
Regulation," and this was followed by a very interesting lecture, illustrated by lantern slides on
colored charts, on "Light and Modern Illumination."
On Wednesday a theater party attended a vaudeville performance at the Alhambra Theater, and on
Thursday evening was held the annual banquet at
the Hotel Pfister.
W.
;

Convention Notes.
The O.

C. Little Pulley

Coating

Company was an

exhibitor.

Arnold H. Friend saw that M. B. Austin

&

Co.,

Chicago, were not forgotten.

Locke Etheridge of the Pullone of the most welcome vis-

Electrical Engineer

man Car Works, was
itors.

Barron, consulting engineer. South Bend,
was one of the most welcome ones of the dele-

A. M.
Ind.,

gates.

George

Cutter,

"the

electrical

sage,"

hobnobbed

men

of the fra-

with the more experienced scientific
ternity.

Jandus fans were well looked after by Keelyn &
Smith, W'ho also exhibited a rack of very handsome
arc lamps.

Andrae & Sons Company had an exhibit
J. C. Schraidtbauer, H. P. Andrae and
A. Cummer.
Julius

in

charge of

The Holophane
taken

care

of,

Glass

as

usual,

Company's interests were
by the V. R. Lansingh

Company of Chicago.
The Monarch Electric and Wire Company
cago

of Chi-

wires and supplies in one of the
under the care of C. H. Kuhlman.

exhibited

parlors,

;

very good results.

"Your committee has taken this question of uniform advertising up with quite a number of manufacturers and jobbers and is assured by them that
standard
or
they will welcome any suggestion
adopted bv this association for the reason that it will
give them' some assurance that the money they are
spending for advertising m.atter is increased in value
and is appreciated by their customers, and is in such
form that it can be utilized at their convenience.
think it is not necessary to enter into the

"We

question of the form in which advertising matter is
It is almost imposcirculated at the present time.
sible to devise a system .without considerable labor,
The result is that we
that can be utilized at all.
venture to say that a large amount of advertising
basket; whereas,
waste
matter finds its way to the
if there was a system of uniformity it would be a
comparatively easy matter to keep it in some form
where it is easily accessible. If the system suggested
is adopted, each manufacturer and jotjber would have
at all times, a complete up-to-date catalogue of their
product or goods in the hands of the customers without going to the great expense of issuing catalogues."
The report evoked considerable discussion. H.
Almert of Oak Park. 111., thought the work of the
committee ought to continue and some system be
adopted. He had battled with the problem for some
time and was of the opinion that some standard
svstem was badly needed by the central station men.
Ceorge Cutter of Chicago, said he would like to
know that his advertising literature would be filed
away by the prospective purchaser in a way that he
will easily find it when he wants it, and he only
needed a suggestion from the purchasers indicative of
what they would like him to print, and in what
The report
sizes, for him to carry out their wishes.
was not quite complete enou.eh for liim. He wanted
to know how the scheme could be put into operation.
T. F. Grover of Fond du Lac. Wis., had experienced
only the night before a great deal of trouble in going
through his catalogue and circulars in search of
some advertising matter. He thou.sht the report of
he committee timely, and believed it should be folI

lowed
;\Ir.

out.

moved that the committee be rework upon the question, and when satisfied,

Cutter then

tained to
it
comthat
that it has adopted the right sizes,
municate with the advertiser to the effect that their
sizes and their standard have been adopted by the
association. F. W. Bowen of Kenosha. Wis., one of
the committee, in discussing the motion, referred to

dress particularly interesting by clear and explicit
explanations of the different points treated, and by
showing samples of linseed oil. resin, varnished pipes,
etc.
He was given a vote of thanks and Thomas A.
Grier of Chicago announced that his company possessed a large baking oven, such as Professor Sabin
described, and would be pleased to treat any samples
that members of the association would like to send
him. After a short discussion of Professor Sabin's
paper, the convention adjourned for the day.

Thursday's Procfeedings.
f

By teleersph

to the

Western ElectriciaD.]

—

Milwaukee. Januaiy 22. At the opening of the
session on Thursday morning, under "Questions and
Answers," H. F. Pearce of Negaunee. Mich., brought
up the subject of taxation of electric-lighting plants,
saying that the taxes on his property had increased
200 per cent during the last 10 years. Mr. Bowen
thought there should be a reasonable tax on the
President Lord believed
profits on the business.
the tax should be on the gross receipts, and Mr.
Barron was of the opinion that the valuation of
property for taxation should be properly made on
the physical value rather than on the gross or net
receipts, which view was also that of Mr. Pearce.
Mr. Gille preferred a gross-earnings tax.
The committee appointed to consider the joint report of the American Institute of Electrical Engineers and the National Underwriters' Association,
on amendments to the National Electric Code, reported, recommending that the association adopt the
joint

report.

The committee's

report

was adopted.

of uniformity in advertising literature
postponed from the previous day was then taken
Harold Almert thought the subject should be
up.

The matter

up with the various national electrical asso"Get .their approval," he said, "and let
ciations.
the supply men get up their literature in accordThe committee
ance with the standards adopted."
Mr.
should be continued and submit further sizes.
Gille thought the report should be adopted and committee continued. After some further discussion the
recomsizes
committee's report, with standard
n-ended, was adopted and the committee instructed
to continue its work.
Later the association elected these ofllcers:
President F. W. Bowen. Kenosha, Wis.
First Vice-President— H. J. Gille. St. Paul, Minn.
M. Barron, South
Second Vice-President— A.
taken

—

Bend, Ind.

.The

Westinghouse

Electric and Manufacturing
but its interests were
R. Pinckard, A. L. Millard

Company made no

exhibit,

well looked after by

W.

and

W.

D. McDonald.

course, American Circular Loom was in evidence, and, as usual, was kept well in the field of
vision by popular H. B. Kirkland and none the less
welcome Thomas G. Grier.

Of

Manager James B. Coale of the Columbia Incandescent Lamp Company's Minneapolis office joined
President Garrison at the Pfister on Thursday, having run in from Fargo, N. D.
Mr. McGill, now of the Crescent Electric ComChicago, and formerly of McGill, Porter &
Mr. Mcarrived on Wednesday afternoon.
Gill is pushing Crescent specialties with fine success.

pany,
Berg,

The ever-popular J. G. Pomeroy, so well known
through his energetic allegiance of his western sales
of the Adams-Bagnall Electric Company, came up
from Chicago with the delegation. There could be
no convention without Pomeroy, and, as someone
put it, "his lamp always burns brightly."
Western Sales Agent Francis Raymond of the
General Incandescent Arc Light Company came up
from Chicago with the delegation that arrived on
Wednesday morning. Mr. Raymond is one of the
most popular electrical representatives in the West,
and his work for the G. I. company has been most
excellent.

McRoy Clay
"Kirkpatrick," of the
an appearance at the Pfister on Wedmade an honrecently
nesday. Mr. Kirkpatrick was
orary member of the Bunbery Club, one of Boston's
most exclusive social organizations. Mr.' Kirkpatrick's popularity redounds greatly to the credit of
The only

Works, put

in

the institution.

Fostoria lamps were looked after by

J.

The Fostoria Company made no attempt

S. Maurer.
at an ex-

hibit; but its two energetic principals, J. R.
of Cleveland and Manager of Sales H. H.
of Fostoria should have lent their personality
Mr. Maurer, however, did the
occasion.

nobly in their

Crouse
Geary
to the

honors

stead.

Secretary Thomas R. Mercein, the indefatigable.
courteous and invaluable friend of all Northwestern
convention delegates, read a paper which was

m

history of the Northwestern
Association at the Wednesday afternoon
meeting of the association. As the writer of such
a sketch his own work was of necessity kept in the
background, but it is safe to say that in some future
day. another history of the Northwestern Electrical Association will be written, in which references
a
Electrical

effect

condensed

-
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So
will be made to one that has
"cornerstone" Jlercein, himself.

—

been

literally

its

District

Manager

L. F.

Mahler of

the Curtiss-Crip-

pcn Engineering Company, Monadnock Block, Chicago, made his first trip to a Northwestern convenChicago delegation on
the
with
lion
starting
Wednesday morning. Mr. Mahler is energetically
rushing the New York Headlight and Train Lighting Company's De Laval system.

The

"tallest"

man

charge of

who

those

Secretary and Treasurer William M. Smith of the
Chicago Insulated Wire Company was decidedly in
evidence, as is his usual custom with all conventions
wherein arc gathered n<ers of high-class insulated
Mr. Smith made no exposition of his facwire.
tory's product, but it is .safe to say that no one was
more wannly welcomed.

at the convention in more senses
ElecJ. \V. Peterson of the

ner,

Tom

the

western

assisted Mr.
Ferris. Dibble,

office

contingent.
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Among

Boyer were Messrs. ScribRvan. Stickney, Beardsley

and H. C. Wirth.
It is

safe to say there never

was a convention

that

might be classed under the head of electric-light,
heat or power, to say nothing of the telephonic industry that did not have the words "Chloride accumulators" blazoned in full sight of every delegate.
The Electric Storage Battery Comoany, however,
Ihis time made no exhibition of storage batteries.
Manager Godfrey Atkin of the company's Chicago
office, assisted by Engineer Otto E. Osthoff, was in

The company

attendance.

requested visitors to

visit

the power station of the Milwaukee Electric Raihvay
and Light Company to see one of the largest storage
batteries in the world, of 60S cells of Chloride ac-

cumulators.

Equipment Company, Chicago. Mr. Peterson
was accompanied by his wife. Electrical Engineer

trical

Kittleman, late of the editorial staff of the
Electrician, has joined the engineering staff
He should prove a valuable acquiof this company.

W. W.

Western
sition.

Western Agent Charles L. Hibbard, of the Varky
Duplex Magnet Company, appeared early Wednesday at the Northwestern Convention. Mr. Hibbard
'always indefatigable in looking after the intei;Varley Duplex winding, and rumor has it
that during his Milwaukee stay, he closed a large
order that ran up into quite a considerable amount
is

ests of the

of money.

Manager R. H. Watson of the sales depai;tmen',
of the Gregory Electric Company, Chicago, did the
honors for Mr. .\. L. Kuehmsted, who had expected
Incidentally, it may be stated that Mr.
to be present.
Kuehmsted has recently forsaken the ranks of his
bachelor friends and as a newly elected benedict
found time this year too precious to be wasted at
conventions.
.\. L. Severance was literally a "host in
F05 years Mr. Severance has held the
imanimous friendship of the Northwestern convention, and this time, as has been his steady custom,
he again merited it. The delegates were shown

Manager

himself."

every

attention,

both

in

the

matter

exhibition

of

and comfortable living quarters. The banquet, under Manager Severance's care, likewise was
pronounced a great success.
facilities

The ubiquitous and trustworthy principal of the
John A. Stewart Electric Company of Cincinnati,
Ohio, made his initial bow at a Northwestern convention on Wednesday morning. .\s is well known,
ihe Stewart company buys or sells machinery that
has "seen some usage," and while Mr. Stewart has
I'.eretofore worked largely in the territory with Cincinnati as a center, he has recently done business
Mr. Stewart
practically all over the United States.
is well liked.

Western Manager Jami-s Wolff of the New York
Insulated Wire Company came early .and stayed late.
Mr. Wolff may be classed among those electrical
representatives that are given the warmest welcome

With a popularity
at everv electric convenlion.
earned through a constancy of allegiance to old
friends and the faculty of making and keeping new
ones, it is not to be wondered that the western
business of the New York Insulated Wire Company
shows a constant increase from year to year.
Manager Walter S. GoU of the Chicago branch
of the Fort Wayne Electric Works, did the honors
for his company. Mr. GoU was accompanied by
While the Fort
S. Jackson and J. S. Raymond.

J.

a comprehensive exhibit, and
representatives were constantly on
the alert, looking out to see that the Fort Wayne
In the company's
specialties were well exploited.
parlor arc lamps were shown, revolving fan motors,
wattmeters and a most complete line of Fort Wayne

Wayne company made
indefatigable

switchboard instruments.

The

Electric .A.ppliancc

Company,

as

is

its

usual

custom at all Northwestern conventions, made a
most interesting exhibit of supplies. President W.
W. Low officiated, assisted by the following-named
representatives of the company
A Bennett, J. B. McMulIen, L.
:

W.

P.

Upham,

I.

Chadwick of the
New York and Ohio Company and A. C. Nevins
Company. As
Instrument
Electrical
of the Whitney
Bennett disis now becoming a regular custom, Mr.
tinguished himself at this convention by a number
schemes.
of unique and brainy advcj-tising
Mr. W. D'A. Ryan's lecture on "Light and Modern
Illumination." was one of the most interesting features of the Northwestern Convention. Mr. Ryan is
commercial engineer of the General Electric Company's Lynn Works. His treatment of his subject was
with
practical.
and
physiological, psychological
special reference to the semi-concealed method of
concenRyan
means
of
the
by
interior illumination
The General Electric Company's extric diffnser.
hibit consisted practically entirely of Mr. Ryan's
special apparatus, which he had designed for measurement and the practical handling of light. The
Ryan diffuser excited much comment and was used
at the Northwestern Convention in the meeting hall
Manager F. N.
.•nd in Mr. Ryan's exhibition room.
Hover, of the supply deDarlnieiit of the western
Electric Company, was in
office of the General

President W. O. Garrison of the Columbia Incandescent Lamp Company of St. Louis, Mo., was
one of those wdio dropped in on Thursday. Mr.
Garrison's company made no attempt at an exhibit of
its product.
It is interesting to know, however, that
the Columbia company has installed itself in a most
commodious and specially equipped incandescentlamp factory on Locust Street, about three blocks
from the old Columbia factory on Olive Street. The
new factory was specially built to carry on the
Columbia company's high-class and scientific methds of lamp manufacture, and it is needless to say
that the large plant as it now stands is looked upon
as one of the monuments among St. Louis factories.
<-

John W. Brooks, sales agent for Pass & Seymour, came up from Chicago on Tuesday, installing
himself in one of the handsomest parlors at the
Pfister to present his various electric specialties.
Mr.
Brooks presented a full line of Pass & Seymour's
porcelain specialties, exhibiting in particular the new
Pass & Seymour brass shell socket. It is said that
this socket is the only double-pole appliance of its
kind on the market. It is irrde for use on 250-volt
circuits, in A'iew of the modern tendency toward the
use of that voltage. The circuit is broken on both
poles, thus lessening the possibility of the formation
and maintenance of an arc. Mr. Brooks has made
a great success in building up the western business
of Pass & Seymour. He will send a new descriptive
pamphlet on "Electrical Specialties" on application.

Manager

cxf the
Chicago branch of
Electric Company of Syracuse,
N. Y., put in an early appearance. Mr. Skeel was
this time full of a "new thing."
The Crouse-Hinds
company has recently put on the market a novel and
valuable line of porcelain specialties of decided interest to wiremen.
Mr. Skeel made an exhibit of
these specialties.
Generally speaking, they may be
classed as porcelain goods of the enclosed-contact
order.
To be fully appreciated, however, the new

the

F.

F.

Skeei

Crouse-Hinds

Crouse-Hinds

The Chicago

specialties

must be seen and handled.
company, however, at 133

office of the

South

Clinton Street, stands ready to furnish descriptive pamphlets, that fully describe a line of
goods that have excited such favorable comment
on the part of those interested in the avoidance of
the

Marconi Sends Message from Massachusetts to England.
Another success was scored by Marconi during
the night of January l8th, when he transmitted from
his station at Wellfleet. Mass., a complete message
by space telegraphy to his station at Poldhn, Cornwall, England.
The message which was transmitted
had been sent to Marconi by President Roosevelt
and read as follows
His .Majesty Edward VII.. London, England; In taking

advantage of the wonderful triumph of scientific research and Ingenuity wliich has been achieved in i)erfecting a system of wireless telegraphy. I extend on behalf of
the American people most cordial greetings and good
wishes to you and to all the people of the British empire.
Theodoke Koosevelt.
Marconi reported to Washington that the message
had been sent, and a short time afterward this message was received at the White House:
Sandringham, Jan. 10, 1003. The President. White
House, Washington, America
I
thank you most sincerely for the kind message which I have just received
from you through Marconi's transatlantic wireless teleg-

—

than one was President

its

;

:

slightest

fire

:

raphy.
I sincerely reciprocate in the n.'line ol the peo;<ie
of the British empire the cordia! greetings and friendly
sentiment expressed by you on behalf of the AmericaJi
nation, and I heartily wish you and your country every
possible prosperity.
Edwakd, It. and I.

The remarkable feature about the sending of the
message was that no previous attempt had been made
10
communicate between the United States and
England, even by signals. Marconi had been busy
all day preparing the apparatus at Wellfleet, and had
received the prearranged signal "S" from Poldhn.
Then, instead of replying with similar signals as
had been arranged, Marconi, as an experiment, practiced sending the president's message, without calling
either of his other two stations,
ihen, ha\'ing the

dispatch at hand and thinking that he might not
be able to get the English station for a day or two,
he decided to send it by way of the Table Head
Calling up the latter station, he sent the
station.
message, directing the operator at that place to
forward it to England. Greatly to his astonishmenl,
he innnediately received a reply from Cape Breton
to the effect that the operator had been informed by
the station at Poldhn that the message had been received direct from \\'elllleet.
Mr. Marconi was
roundly congratulated for his success_ by his assistants.
It is said that there was not the' slightest hitch
in the process of sending and that it took about four
minutes to get the entire message off. The distance
is about 3,000 miles, or 600 miles farther than that
between Table Head and Poldhu, and is the longest
distance over which space-telegraphic messages have
ever been transmitted.
Marconi has announced that the tape system of
receiving messages has been discarded and that the
messages are now received by sound from the pulsations made on the drum of a telephone receiver.

Improvements have been made at Table Bay which
permit of a rate of sending something in excess of
the receiving capacity of the instrument at Poldhu.
Thirty-five words a minute, it is stated, can be accomplished with the Table Head apparatus, and
wdien some improvements have been made at the
Poldhu station 35 words a minute will be the average speed for regular business.

Making Steel by

risk.

General Manager George C. Keech of the BryanMarsh Company, Chicago, accompanied by Assistant
General Manager Leroy P. Sawyer, reached the
Pfister Wednesday morning, there to be joined by

Minneapolis Representative J. L. Barnard. As it
is now pretty generally known, Mr. Keech was made
general manager of the Bryan-Marsh Company several months ago, and his most excellent w'ork since
tiiat time as executive has already shown itself in
an increase of business that indicates that even
.greater things may be looked for in the future.
The Bryan-Marsh Company deserves no little credit
for the scientific manner in which it prosecutes the
introduction of its product into service with the
thinking lamp man, and Mr. Keech's technical and
business education fits him eminently for the trying
The
position of executive of so technical a business.
Bryan-Marsh Company this time made no exhibit.

The Christensen Engineering Company of Milwaukee, manufacturing as it does so iTiany of the
larger types of electrical machines, made no attempt
at a special exhibit beyond a presentation at the
Pfister of a direct-current, 15-horsepower motor.
This machine was used as an illustration from which
the representatives of the company could explain
the special features of the type "Ceco" machines.
The Christensen company, as it is no\^i very generally known, has gone most extensively into the
manufacture of electrical machinery and possesses
at the present day the services of some of the most
skillful designers in the world.
The electrical sales
department has recently been organized l>y F. L.
Hutchinson. Incidentally, it may be stated that
Charles G. Burton has been appointed manager of
Chicago agency, with
the Christensen company's
offices at 1 105 Merchants' Loan and Trust Building.
.'Kt
the Pfister convention the interests of the contnany were looked after bv President Watkins. Mr.
Hutchinson, Charles D. Knight, who is the direct
current designer, and Messrs. Burton and Waters,
the last-named gentlemen being the company's alsouvenir tape measure
lernating-current designer.
was presented as a remembrance of the occasion.

A

Electricity.

At the works of the Cowles

Smelting
on January isth,
Marcus Ruthenberg of Philadelphia, Pa., made an
important demonstration of his new process for
manufacturing steel. Mr. Ruthenberg was permitted
to erect one of his new electric furnaces in the plant,
and he had in\ited to be present several gentlemen
representing the independent steel operators of the
United States. In the group that watched the tests
were John Fritz of Bethlehem, Pa., and others. The
claim is made that by the use of the Ruthenberg

Company

in

West Lockport. N.

electric furnace
in.g

pig

iron,

Electric

Y.,

of makeliminated or

the intermediate processes
oxidization,

etc.,

are

combined in the one operation, and that
from the raw material fine steel is turned out ready
In speaking of the process, Mr.
for the market.
Ruthenberg said it was not improbable that th
independent operators might use it as a weapon to
practically

fight the great steel trust.

tion,"

said he, "of the

new

"The

test

or demonstra-

electric-furnace process

making steel seemed satisfactory to the steel men
apply electricity
the
to
w-ho witnessed it.
smelting of iron ore, at about half the cost of the
reduction of ore through the blast furnace and steel
hearth.
The furnace tested to-day is unique in that
used only about one-tenth the power formerlv
it
used in reducing iron electrically, thus putting it
upon a very favorable basis of comparison with
the ordinary methods of the blast furnace and steel
hearth. The critics who watched the process employed in my electric furnace to-day were much
elated.
The raw ore is first cleaned to the highest
degree of purity, reducing material in the form of
charcoal or coke dust is incorporated with the ore,
and then it is fed to the electric furnace, producing
a reduced fritted mass, which goes to the opcnhcartli furnace as stcel-melting stock, saving the
ore from going through ihe blast furnace. This
economizes 33 per cent, of the fuel and all of the
limestone, anrl at the same time produces a better
and purer quality of sleel."
of

We

January

24,
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Westinghouse Multiple Train-control
System.
The

increasing use on electric-railway lines, espesystems, of trains made up of
two or more cars each, has been a strong incentive
for the development and perfection
of multiple
train-control systems by which a train may be controlled from a single point.
In an ideal system of
train operation the weight of the train and the capacity of the motors would increase or decrease
in direct proportion to the paying load.
The Westinghouse multiple train-control system, which has
been developed b}' George Westinghouse, provides
a means by which these ideal conditions can be
closely approached, and is well adapted for the operation of trains under evervday railway conditions.
The Westinghouse system involves the use of compressed air for moving the current-controlling apparatus, electromagnetic valves governing the adcially

on elevated

RELEaSE MAGNET.
OPERATING MAGNET,

81

the circuit-breaker, but at the same time they do
not interfere with its automatic action.
The two multiple-control switches are placed one
at each end of the car, and by means of the one
on the front of the leading car the motorman directs the action of the controllers on all of the
motor cars in the train. The switch consists essentially of a skeleton brass drum mounted upon a
shaft and insulated therefrom, and stationary contact fingers, making contact with points upon the
drum. The switch controls only the low-voltage
battery circuits which operate the magnet valves.
Fig. 2 shows diagrammatically the operating head,
circuit-breaker, multiple-control
switches, batteries
and complete wiring connections for one car as
generally installed.
In following out this diagram
the various cycles of operation it will be found a
great help to remember that all of the contacts on
the drum of the multiple-control switch, the development of which is shown, are electrically one, and
that the function of this switch is merely to connect the low-voltage magnet circuits to the positive
of the battery. All of the magnets, with" the exception of the limit-switch magnet, have one terminal
connected to the common return (B) which is in
turn connected to the negative terminal of the bat-

—

tery.

CDHNED-

TtOnTO
iCIRCUIT-

'breaner.

When the multiple-control switch is moved to
the right so that the point marked (i) on the drum
development corresponds with the stationary contacts, (6) is connected to B -[-; this completes the
battery circuit through the circuit-breaker magnet
(f), which immediately opens the air valve, admitting air to the cylinder (A). The air, acting upon
a piston in this cylinder, compresses a spring, the
function of which is to open the circuit-breaker.
When the multiple-control switch drum is moved
to position (2), (6), (i), and (5) are connected to
B -j-, thus completing the battery circuit through
magnets

FIG.

r.

WESTINGHOUSE MULTIPLE TRAIN*CONTROL
SYSTEM.— OPERATING HEAD.

Magnet

(f°),
(f^)

(f) and (f).
opens the valve admitting air to one

turning the reverse drum
the "ahead" position, air then passes from the
reverse cylinder through the pipe connection (K)
to the cylinder (D), where, acting upon a piston,
it
throws in the circuit-breaker. Air is prevented
from passing from one reverse cylinder to the other
by means of a double-acting check, located at the
end (E'). Magnet (f^) closes the air supply to
the release cylinder and opens an exhaust passage
from the same to the atmosphere.
Upon moving the switch drum to position (3)
the battery circuit through magnet (f^) is completed through the repeating switch (d) and the
safety switch (h)
(S) and (M) are connected
together and to the battery circuit, and at the same
time the circuits through magnets (f°) and (f**)
are kept closed, but the one through (f ) is opened.
of the reverse cylinders,

the shoulder (J'), closing the repeating switch, completing the battery circuit again* through magnet
CfO, and admitting air once more to the operating
cylinder, which now advances the controller to the
second notch.
This cycle is automatically repeated until the controller reaches full series; at this point the fingers
CX) and (Y), which are connected to the terminals
of the repeating switch, are short-circuited by the
contact piece (N'), stopping further automatic action.

Upon

mo\'ing the multiple-control switch handle
(f), the connection between the wire
(S) and (M) is broken, which opens the circuit
between the finger (Y) and the repeating-switch
terminal (Z), allowing the automatic notching of
the controller to proceed. When full multiple is
reached the fingers (X) and (G) are short-circuited, which again stops the automatic action.
to

position

To throw

the

off

controller the

multiple-control

switch handle is brought to position (i). This
opens the circuit through magnets (f) ana (f),
thus shutting off the air from the operating cylinder
and allowing air to pass into the release cylinder,
which, acting through the rack and pinions, throws
off the controller.
Two sets of batteries are used, so that one set may
be charged while the other is discharging. The batteries are charged by throwing one set at a time
in series with the light circuit.
By the use of this system it is possible to operate
cars individually as on ordinary trolley roads, or
to make them up into trains of an}' length.
Also,
any proportion of motor cars may be used, making
it possible to obtain any desired amount of power
for starting the trains quicklj', which is necessary
in any service involving many stops.
The Brooklyn
Rapid Transit Company has given an order to the

Westinghouse Electric and Manufacturing Company
for 210 of these multiple train-control equipments,
which will be used for the operation of trains on its
lines

in

Brooklyn, N. Y.

to

mission of air to the controlling cylinders and low
voltage electric circuits running from car to car for
controlling the action of the magnet valves. The
connections for the low-voltage circuits are the only
ones which have to be established between the cars
of the train, no air connections being required outcomplete equipside of the ordinary' brake hose.
ment for each motor car consists of one controller
with operating head, two or four electric motors,
two motormen's multiple controlling switches, one
railway-type circuit-breaker, one set of seven-point
connectors and one cell of storage battery. The car
controller is similar in design to the ordinary form
which has been successfully
of hand controller
used on electric street cars for many years. It

A

;

Chicago Electrical Association.
The

regular meeting of the Chicago
Association was held at the association

Chicago on the evening of January
per of the evening was delivered by

Electrical

rooms

i6th.

The

in

pa-

W. G. Carlton,
assistant to the chief operating engineer of the Chicago Edison Company, and his subject was '"The
Underground Work of the Chicago Edison and
Commonwealth Electric Companies." The paper was
well illustrated by stereopticon views showing maps,
drawings and street scenes of the underground work.
In

the

discussion

touched upon.
abstract

several

additional

Mr. Carlton's paper

of the discussion

this issue of the

Western

are

in

were
and an

points
full

given elsewhere in
The meeting

Electrician.

was attended by about 90 members and visitors, and
in many respects was the most successful meeting
of the winter. H. M. Brinckerhoff's paper on "Thirdrail
Systems for Electrical Railways," originally
scheduled for the meeting of last week, will be presented at a future meeting of the association.

The "Only" Tie-wire Former.
The "Only"

tie-wire former, which is being marketed by the Only Manufacturing Company of Moravia, Iowa, is a device for making tie wires, such
as are used by the telegraph, telephone and electricrailway companies. There is said to be nothing
similar on the market. The tool is adapted for Nos.
12, ro, 9 and 8 galvanized-iron wire, and is said to
be so simple and strong that it cannot get out of

\\'ESTING HOUSE

MULTIPLE TRAIN CONTROL SVSTE^^

consists essentially of two drums which revolve in
bearings, and stationan>--contact fingers, which make
contact with points upon the revolving drums. The
large or main drum opens the main circuit and
makes the motor and resistance combinations; the
small drum reverses the motors.
The operating head, shown in Fig. i, consists
essentially of an operating cylinder fa), a release
cj-linder (b), two reverse cylinders (EE), a repeating switch (d), a limit switch (e), four magnetic
valves (f^)(f)(f^)(f), and two safety switches (g)

— DIAGRAM

OF CONNECTIONS.

of the circuit through magnet (f^)
opens the air valve, admitting air to the operating
cylinder (a). The operating piston immediallely
moves forward, throwing the controller on one

The completing

notch.

As soon as the operating piston reaches the end
its stroke the arm (H) strikes the shoulder (F)
and opens the repeating switch, which breaks the
battery circuit through the operating magnet (f),
cutting off the air from the operating cylinder and
opening the air exhaust from the same to the atmosof

phere.

The

circuit-breaker is provided with a special
front upon which are mounted the pneumatic operating devices. These pneumatic device? pro\'ide
a means by which the motorman may open or close

The operating

now

returned to

original position by means of a spiral spring, located in
the front end of the cylinder.
.\s the piston reaches
the end of the return stroke the arm (H) strikes

piston

is

its

THE "ONLY
order.

'

TIE-WIRE FORMER.

handy to use, and in the hands of a
do what formerly required six men, using

It

is

boy will
up all one's scrap wire. The device is made in
two sizes, pony and standard. The manufacturer
reports very good sales and says that arrangements
have been made with several concerns in Chicago
and St. Louis to handle the article.
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DEVELOPMENT OF THE TELEPHONE
Indiana Telephone items.

A

number of new telephone companies were inThe Bedford Home J'elelast week.
phone Company was one. It has a capital stock
This company is headed by Charles
of $75,000.
Lanz, and will absorb the present local company
operating in Bedford. The People's Telephone Ascorporated

sociation of Indiana (capital, $10,000), with headquarters and principal exchange at Aurora, will
construct and operate telephone lines in Dearborn.
Ohio, Franklin and Switzerland Counties. Bayard
The Sugar
L. Kilgore heads the board of directors.
Creek and Warrington Telephone Company has been
incorporated to build and operate a rural system in
Hancock County. The exchange will be in the residence of B. F. Reeves, east of Greenfield.
The Home Telephone Company of Wabash will
issue $20,coo of bonds, of w-hich $10,000 will be sold
at once to provide money to pay up the current debt
incurred through the destruction cf its plant by fire
and to make advisable extensions.
The new telephone exchange at Lebanon was damaged by fire during the week. Though the rooms
were filled w'ith blinding smoke, the brave young
women operators remained at their posts and continued to answer calls.
The telephone companies operating in Indiana are
considerably agitated over two bills that have been
introduced in the Legislature^ and they have organThe first bill
ized a lobby to oppose their passage.
provides that where there is more than one telephone exchange in a town or city, the exchanges
shall maintain a trunk line, by which a subscriber
of one exchange may talk to a subscriber on another
rate of one cent a minute is provided
exchange.
for in the bill, three cents being the minimum charge.
The second bill is designed to regulate the charges
Under the bill no company can charge
for service.
more than $1 a month for a residence telephone or
Representa$1.50 a month for business telephones.
tives Luhring, Rock. Fear, Talcott, Smith, Cantwell,
comPoer
constitute
the
telephone
Green, Lopp and

A

F.

mittee.

Robert
and Louis Sitz.
sold to

They will continue as the Peterson
Company.
Montezuma, Iowa, has voted a franchise for the
Keokuk, Mahaska and Poweshiek Mutual Telephone

Company

The Black Hawk County Farmers' Mutual Telephone Association of Hudson, Iowa, has grown so
rapidly that it will incorporate and go actively after
more

still

Utah and Idaho.
George

phone Company

Y.

Wallace of the Bell Tele-

relation to the raise recently granted to Butte operators of $15 monthly,
that the company was obliged to accede to their
demand, owing to the peculiar labor conditions in
Butte.
The girls recently organized a union, and
asked for an immediate raise of the above amount,
which was granted. The company is talking of
raising the rates in that city.
S. F. Fenton, for the new Home Telephone Company, has won the fight against the Bell people in
Logan, Utah, the council of that city having granted
the new company a franchise.
The fight between the

two companies

Much

in

states,

is

becoming very

bitter.

has been caused in Pocatello, Idaho, through the increase in the rates of
the Bell people, and the people of that place may
ask an Independent company to install an exchange.
G.
dissatisfaction

Telephone-rate Question
The

in

Ohio.

H. Mucklin against the Find-

suit of Charles

Home

Telephone Company of Findlay, Ohio, in
Tenth District, in which it
was sought to prevent the company from charging
lay

the Circuit Court of the

for residence telephones, has
been decided in favor of the company. The case
was appealed from the lower courts, in which a de-

which

stockholders of the Reidsville (N. C.) Telephone Company have elected G. D. VVilliams president.
A 10 per cent, dividend was declared.
The Bell company at Greenville, S. C, has ordered
material for consolidating with the recently purchased Independent telephone company, a sufficient
number of people having signed the agreement circulated by the Bell company.
An important bill has been introduced in the state
Legislature, Richmond, Va,, to require telephone
companies to connect with other telephone lines and
to transmit messages originating on other lines at
the same rates charged their own subscribers. The
bill,
if
enacted, will give small Independent lines
connection with the Bell company's lines and will
enforce telephone co-operation. It will be strongly
opposed.
R. A. Moore, manager of the Southern Bell Telephone Company at Huntsville, Ala., reports that
since 1896 the company has increased from 36 to
355 subscribers.
A. Daus of Macon, Ga., and others have bought
the interest of J. E. Smith in the Macon and Dublin
Telephone Company.
charter has been applied
for, the company to have $6,000 capital.
The company owns lines from Dublin to Macon and to San-

A

L.

Telephone News from the Northwest.
Patrons of the Iron Range Telephone Company at
Ada, Minn., are petitioning the company to reduce
They are now $2.50 for
its rates 50 cents a month.
business connections and $1.50 for residences.

The Chippewa

Valley Electric Railway Company
has just installed telephones on its electric cars.
Each motorman is supplied with a jointed rod, from
which two wires are suspended, and connection can
be made and conversation carried on with the power
station.
In cases of accident, relief can be sent
without delay.
The Independent telephone companies of Iowa
which connect with the Mutual Telephone Company
of Des Moines will issue a guide containing a list
of all the farm service and local exchanges available.
will give the name, number and location
subscriber available.
Salix, Iowa, has voted a franchise for a local exchange to J. H. Quick of Sioux City and R. H.
Countermine of Salix.
The local exchange at Peterson, Iowa, has been
list

R.

business.

President

it

The

each

rural line.

business there.

pany.

The

—a

Hampton, Iowa, complains of too many telephone
lines.
The Iowa Telephone Company, the Central
and the Cedar Valley are all after rural and local

cision to the

same

was rendered.

effect

seems that the franchise which the Town Council of Findlay granted the company provided that
$12 a year should be the limit for residence telephones, and business telephones also were to be supplied at a price fixed by the council.
The company,
It

finding

it

could not operate so large a plant as Find-

lay requires at that rate, proceeded to charge more.

The court,
more right
has to

in its decision,

says the council has

no

on telephone service than
the price of groceries, or dry goods

to set a price

fix

be sold to citizens of the municipality.
In effect, the court then holds that a city or town
council has only the right to grant a company the
shall

and making an agreewhere and how the poles and wires shall

privilege of operating a plant

ment as
be

to

placed.

distance Telephony.^
By Charles E. Hull.

case will, no doubt, be carried to the Supreme
Court for final decision, and other companies which
find themselves

in

action

tribunal.

same position will await the
There are a number of
companies in the state which cannot extend their
service or make necessary improvements unless they
are allowed to charge more for their service, havthat

the

ing ascertained by experience that each additional
telephone only adds so much to the loss they are

now

sustaining.

The

largest

company so

situated

the Cuyahoga Telephone Company of Cleveland.
The Federal Telephone Company is interested in a
number of plants which are in the same position.
is

EXTENSIONS AND IMPROVEMENTS.
The Northwestern Toll Line Company of Defiance,
Ohio, has filed notice with the secretary of state of
an increase of capital slock from $20,000 to $50,000.
James E. Brailey is president of Ihe company.
The Peninsular ielephone Company has just
opened a new exchange at Tampa, Fla. This company has, within the last two years, built a number
of other plants in that state and has about 200 miles
of toll line, in addition.
number of other plants.

Work

The company

will build a

exchange in Chicago
is now under way
by the Illinois Telephone and
Telegraph Company. The exchange building is located at iSi Fifth Avenue.
On January ist 5,000
automatic switches had been mounted, and an additional 5,000 is now going in.
A contract for 5,000 automatic telephones and
switches has been awarded the Automatic Electric
Company of Chicago by the Citizens' Telephone
of installing

its

first

Company

of Grand Rapids, Mich., for the equipment of the Independent exchange in that city.
is to be made during the spring, as soon
the Grand Rapids company is ready with its
new building, work upon which is rapidly proceeding.
The ultimate capacity of the exchange will be
19,000 stations.

Delivery

as

Improvement

the

slogan

of this age. EspeThe time was when
almost any kind of an instrument or line would suit
the otherwise progressive citizen. Any sort of communication by spoken words was progress, and the
poorest and often-interrupted service was readily forgiven. Rapid strides are being made in improvement of instruments and the public is fully aware
of it.
We can but expect that they demand better, if
not perfect, service. There are many reasons why
Independent telephone service, ever improving, has
not reached the highest standard of excellence. Ninetenths in point of number of the Independent telephone exchanges have been built with the primary
object of supplying local service and without any
thought on the part of the promoters of any necessity arising whereby they would be called upon to
extend their lines or procure for their subscribers
and customers any communication beyond that afforded by their limited faculties.
At the beginning of this enterprPse the comniur.iLy
served and the company furnishing the service were
agreed and a unit as to the objects and uses of a
local telephone exchange.
But soon the people of
a neighboring town or perhaps county seat, in their
casual business with their fellows, peiceived the advantages gained by their friends or perhaps rivals,
across the prairie and forthwith, over night, plans
were laid for the construction and operation of the
Blankville Independent Telephone Exchange. Soon
it
was discovered that, although striving to outdo
each the other, both commercially and socially, these
adjacent communities must have opportunity to reach
each other quickly. According to the advertisements
in some public places that we may read while we
impatiently wait for the answer to our call, "the mail
is quick, the telegraph is quicker, but the telephone
is
quickest."
For this reason a connecting telephone line is proposed, li is hurriedly built. I
say hurriedly, for the reason that additional facilities
for communication between existing plants invariably bring a host of clamoring people who want
their telephones installed instantly.
Once the telephone habit has taken hold of a community, there
is no way to check it except oy bad equipment, poor
service and gross inattention to the wants of the
is

cially is this true of telephony.

people.

Emulating the example of the prosperous farmer
endeavor to buy all the land that joins him,
managers and patrons join in the effort to reach
surrounding communities. The undertaking is laudable and popular.
Lines are built that answer for
the time, and the interested communities are happy
and contented. The work goes merrily on.
The
circle ever widens, and all goes well until its outward boundaries touch and overlap a similar telephone system.
The two systems are joined at perhaps some outof-the-way place, without any thought of the consequences, and an announcement is made that each
in his

is
ready for "through" business with the
Satisfied subscribers vanish.
There seems to
for the service now asked for prior to
this time.
But now that it is w"ithin reach it must
be furnished.
Any up-to-date manager can read the

system

other.

The

of

FIELD.

Suggested Methodsfor Improving Long-

I'elephone

After six months' delay a 52-year franchise has
been granted the Cumberland Telephone Company
in Natchez, Miss., on condition that several longdistance connections shall be built and that present
rates shall not be increased.
According to a recent report, it is probable that
the Asheville (N. C.) Telephone Company holds the
world's record for the percentage of subscribers as
compared with the population, there being one subscriber to every 13 inhabitants.
Negotiations are on foot for a consolidation of
the Southside Telephone Company of Manchester
and Chesterfield, Va., with the Southern Bell com-

of

and hos nephews, Robert

Sr.,

more than S12 a year

Southern. Telephone Developments.

dersville.

Sitz,

24, 1903

be no

call

handw-riting on the \yall. He must not be weighed
in the scales and found wanting.
It is useless for
him to explain that the fault is at the" other end
of the line.
Whatever it is, it must be remedied.
It matters not if the remedy involves the expenditure
it
of more than his plant can comfortably afford
must be done. The high-sounding title and the farreaching import of the subject under such a title are
calculated to mislead.
The manifest inadequacy of sufficient suitable
means of telephonic communication between Independent exchanges within our association prompts
the subject.
The primary object of the suggestions
offered will be looking more to the ways and means
of securing the needed better "local" long-distance
communication rather than purely "long-distance"
telephony. There ts but one solution to the latter
problem. One company or a system of connecting
companies, must furnish such service to the Independent field. Until the Independent movement obtains sufficient foothold in the larger commercial
centers, provision must be made, more or less local in
its
nature, for carrying for "local" long-distance
messages, and especially such cases as I mentioned
at the outset.
For instance, in my own state of
Illinois, there is hardly a link out of the chain of
;

Independent exchanges from Egypt to the Wisconsin
line, or from the banks of the Wabash to the Mississippi.
We can each of us hold communication
with our neighbors on either hand, and perhaps with
our neighbor's neighbors, but beyond that, we must
resort to the unsatisfactory practice of repeating the
message. What shall be done?
many letters of
many exchange managers,
inquiry,
directed
to
brought no satisfactory solution or answer. Strong
companies are occupying the larger inland cities of
are the smaller inland cities and
the states.
towns to reach tnem satisfactorily? The composite

My

How

Pciper presented to tlie lotersate ladeptndeDt Teltpbooe
I.
AssociaiioD ai Cbicago, en December it, 1502. Mr. Hull is president of the Salem Telephone Company of balem, 111.

•

:
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ideas

to

my

inquiries

seem

to be

embraced in the

three propositions, namely:
First— That the present system of Imes connecting
improved.
individual exchanges be continued and
Second— That companies be formed along a given
lines to
route to build metallic standard construction
already-established
operate in conjunction with the
The stock in the company to be sub-

following

scribed by connecting systems.
Third—That encouragement be given to the tormalong-distance companies
tion of entirely Independent
individual
who will connect on favorable terms with

exchanges.
whichever
The general sentiment seems to be that
or a combination of
of these ideas seems to be best,
by all concernedthe three, will be readily adopted
The most
other than building standard construction.
present condipractical suggestion for improving
condipresent
under
tions is that new lines be run
with no telephones
tions on the same poles as now,
jacks on
these lines terminate in open

on and that
of the different comthe respective switchboards
should .e done over
panies or stations. .Ml calling
through message is
present lines. When a so-called
operators ^^e to be
pass several switchboards
by means of these
notified to connect the new line
makeshift, but
cpen jacks. This would be at best a
improvement on present
cettainly would be a vast

m

complications which
"^"The'second plan presents some
The theory is a good
will be hard to overcome.
practice will demonstrate
It seems to me that
one
matter to adjust he difthat it will be a difficult
will be brought
ideas and conditions which
ferent
into such an organization.

It would seem stranf
company .vould
any two stockholders in such a
not my
It
come under similar circumstances,
if

province to discuss these matters.
ine
The practical system for the advancement 01 me,
telephone movement, it seems to"l^.^"a
Indeoendent
-^!__ ^S t.l..i tlii-oo ideas
...
i/Jf^r:above
would be "a combination of the three
of purely local
suggested. There is a great deal
cheaply
so
telephoning that is offered subscribers
could undertake it.
that no long-distance company
Lines
Under this head comes free county service.
could be run to tne
cf the long-distance company
understandthe
main office of such a company, with
stations be of
in? that all incoming lines from other
long-distance
standard construction. Better still, the
Through business
lines should touch each exchange.
and dicompany,
should be given the long-distance
remain with the home
rect and local business should
1

and individ'^"conflicting interests are so diversified
thought of the best
ual wants so varied that the best
order out
bring
to
men among us will be necessary
existing facilities tor
of chaos. The betterment of
will not accomplish
the transmissions of messages
must adopt some defiall of the results desired.
facilities for the
better
nite plan of action and have
am sorry to resettlement of our accounts, and (I
with a board whose
late) our differences, together
These lastthings.
it is to adjust all these

We

business

concern the
mentioned matters, of course, do not

to us.
public, but thev are of vital interest
endeavoring to
should be the people who are
policy.
business
lead the movement into a sound
the finanBy so doing, we will gain the confidence of
make all the
to
enabled
be
cial world, and thereby
so that ^ye
necessary improvements to our plants,
service known in
can give to the public the best

.general

We

the science of telephony.

TELEPHONE MEN.
Bouton has resigned as president of the
and
Maryland Telephone and Telegraph Company

E H

is

Pittsburg
expected to resign as president of the

is conand Allegheny Telephone Company, which
George R. Webb
trolled by the Maryland company.
succeeds Mr. Bouton in both positions.
A. Vail, special representative of the American
Telephone and Telegraph Company, with headquargeneral manager
ters in Indianapolis, has been made
Exchange Company
of the Northwestern Telephone
Mr. Vail
covering Minnesota and the two Dakotas.
headquarters
has removed to Minneapolis, where his

W

will

be.

MANUFACTURERS AND DEALERS.
The Disco (III.) Telephone Company and the
Easton aiiT and'GreenviJw'TlU.) Telephone Compurchased their equipment from the
iiivc pun.i.«
nanies have
panieb_
^
,?__T.j„„».,,;„„ r^mStromberg-Carlson Telephone Manufacturing Company of Chicago.
The Chicago Pay Station Company of Chicago has
designed a unique consecutive counter for the purpose of keeping an accurate check on the number of
any
calls handled by each individual operator during
hour or fraction of an hour of the day. Among
over
have
to
is
said
device
the advantages that this
previous ones is that it can be easily set back to
^

zero, thus enabling the chief operator or manager
to determine readily the number of calls handled in
anv given time. Another good feature is that it
stands upright before the operator, and in a very
convenient position for immediate use, without
mutilating the sw-itchboard. The use of this device
will enable the telephone manager to place the op-

such manner as to handle the greatest
of calls in the minimum time, thus increasing the efficiency of the service and decreasing the
operating expense.

erators

number

83

Independent Telephone Securities as an
Investment from a Small Invest-

exchanges.

or's Standpoint.^

By John W. Layne.
In the brief period of the last six years' history
of our country, we have reason to be filled with
exultant pride for the brilliant achievements won
by the marvelous growth of the Independent telephone systems; also its expansion abroad throughout
the civilized world aaginst the most relentless monopoly the American Bell Telephone Company. We
also rejoice with the nation that, within this brief
period of our magnificent progress in expansion and
increase of trade, of our commercial and other industrial enterprises, our enormous exports and balance of trade in our favor has greatly aided and
revolutionized our financial conditions, existing at
this time.
We also should feel exultant over having
gained supremacy over the old world, in forging our
commercial and industrial enterprises to the front
ranks of all nations. It has also been conceded we
have attained supremacy in the rapid accumulation
of wealth, and we now feel we are masters of the
situation for the solution and control of such financial conditions in maintaining our supremacy for

—

future time. The financiers and rulers of the
old world look on our marvelous growth of trade and
the accumulation of wealth with manifest jealousy
and alarm. The recent aggressive inroads by our
Morgan and Yerkes in capturing with American
ail

capital some of their most profitable industries on
their own soil, is but characteristic of our young
financiers laudable ambition.
Such indomitable energy as manifested by these
financial giants, will in due time conquer the slothThe genius of -inful Goliahs of the old world.

ventions,
,-,{

fj^eir

and the applied methods of the adaptability
various uses, for the purposes to be accom-

.....

pHshed,
...is the true secret of our success. Within
a period less than half the time we have here mentioned for a retrospective view of our great progress made in telephone and other industrial enterprises, we have come to realize we are no longer
compelled, as in former years, to seek investors for
sale of bonds and stock of our varied enterprises in
European countries. Conditions have so changed
that local or home capital can now be found and
obtained almost everywhere on our own continent, in
.

sulificient for all legitimate uses.
Also, never before in the history of the speaker
has the circulating medium of our money been so
generally distributed. Now, in portions of our own
country money sufficient is available for all local
demands. For many years prior to the last three
years, money was concentrated and hoarded in our
eastern cities, and not available for the many local
enterprises of the middle and western states, except
negotiations were made through eastern capitalists.
This is a most fortunate condition, to have the money
more equally distributed, whereby the local investor,
having a better knowledge of the real merits of the
investment seeking capital, can meet local demands.
It has also been long known by many that the
capitalists of the more remote cities of the East have
not only been timid of Independent telephone securities, by reason of being unable to comprehend the
rapid growth and development of the telephone system of our middle and western states. Our progress
has been much retarded for want of more capital
for the betterment, and to meet the increased demand for telephone service; hence the importance
of better knowledge of telephone securities, and
where to place them. Rate of interest was never so
low, and all ind.ustrial securities in shape of bonds
and stocks are sought after, with the single exception of the Independent telephone securities.
Why this discrimination by the inventors, in the
face of our present financial prosperity as shown
in the preliminary facts, is now the paramount quesI will vention for our consideration at this time.
ture the assertion that fully three-fourths^ of all the
Independent 'telephone companies would like a solution of this question, whereby they might receive
just and equitable consideration for their securities, as other industrial enterprises receive for theirs.
have by their untiring energy won one of the
essential points to be desired by the capitalists, that
of stability and permanency of maintaining, our Holdings, both in patronage and manifest loyalty of the

amounts

We

No
public, wherever we establish our exchanges.
other industry coming into existence for so short
increase
percentage
large
a
show
so
a period, can
or a larger dividend or profit for the capital invested
that which can be shown from the books of the
independent telephone companies. Even after due
allowance has been made for deterioration, still but
few other enterprises will show better results. Again,
no other industry has greater prospective growth of
expansion, by reason of the fact that it is universally
acknowledged that a telephone is an indispensable
necessity in every' business as well as the household.
No longer the threatened "crushing out of the Independent telephone companies" by the old monopoly,
which so long held the field, menaces the safety of
our systems, so long as good service is maintained.
The Independent telephone companies, by their indomitable energy and courage, sprang into the competitive field in such numbers that the "monster
crusher," from sheer exhaustion of the long^tfon•

in

Ti^l^Jlone
P, per read before the Interstate Independent
is a
Association at Chicago, on December il, 1902. Mr. Layne
Mo.
Carthage,
at
operator
telephone
I

:

tinned fight (using the common parlance of modern
slang), "has gone away back and sat down."
Also, the Independent telephone companies and
others holding their securities, entertain now no doubt
or fear of being "crushed out" or of their ability
to maintain our holdings, and the loyal support of
the people.
From my own experience, as well as information
derived from other sources, the easiest way of floating telephone securities, is to enlist the aid of the
local capitalists, using the same energy you have displayed in building up your business. Formulate your
prospectus, both present and prospective financial
conditions, and you will be surprised at the favorable
results.

My

attempt in floating telephone securities
more than three years ago. My prospectus was carefully prepared, showing 18 ner cent,
first

was a

little

income on the capital invested, and from this showing I felt no trouble would be encountered to float
the bonds. When presented to a large banking and
trust company by a representative agent, the head of
the firm in one of our large cities seemed incensed
at the audacity of an Indepedent telephone company
for asking such, and proceeded to lecture him thus
'T own stock in the American Bell Telephone Company, and it will not be three years until all your
Independent telephone companies will be crushed out
by the Bell Telephone Company, and there will be
nothing left of you:"
After getting this message I looked up the quotation of the Bell Telephone Company's stock, as then
rated in the stock market, and now remember it was
quoted at $354, more than three times its face value.
But a short time ago I saw the same quoted at $152
(less than one-half depreciation in a period of about
three years), while my company's stock was absolutely worth $300 for each $100 of the stock for
which Mr. Banker refused to invest, and instead
of his prophecy of being wiped out by the Bell Telephone Company, I have lived to see my company
expand from 220 subscribers to 2,250, in less than
3^^ years under the one system and management, as

an Independent company.
In conclusion, I would say to the capitalists seeking investment, no surer or larger paying dividends
of any industrials, can be more than that in Independent telephone securities, and especially small
plants which pay from 15 to 30 per cent, on the cost
of construction.

My

advice to those seeking aid or
build up your Independent exchanges

capital is to
local capital
easier secured than seeking to float bonds
or stock in distant cities, unacquainted with the environments favorable for the upbuilding of an exis

;

much

change and its marvelous growth.
The time has come when we should justly demand
of the capitalists and financiers a favorable recogniThis claim of recognition is
tion of our securities.
justly due, by reason of the fact that we can show
the greatest growth of increase in development of
any other one industrial enterprise within the same
Again, we justly claim in our magnificent
time.
achievement that of bringing within the reach of
the masses, by greatly reducing the cost—that which
all now concede to be an indispensable necessity.
For this one achievement we are entitled to the
gratitude of not only our nation, but by our demonstration of this fact, the gratitude of the whole world.

The

Ohio Telephone Elections
of the Home Telephone Company

directors

of Ravenna have elected the following-named offitreasurer, W. S.
President, E. R. Taylor
cers
The board
H. L.
Beatty.
Drake; secretary,
of directors, in addition to the gentlemen named,
consists of C. C. Byers, C. H. Pitkin, J. F. Babcock
and W. W. Stevens. It was decided to enlarge the
plant in order to accommodate the growing business.
The annual meeting of the directors of the Weston
Home Telephone Company, Weston, Ohio, was held
a few days ago and the following-named officers
treasurer,
President, D. E. Lashley
were chosen
G. B. Spencer.
The new^ board of directors of the Belmont Telephone Company, Martins Ferry, elected a few days
ago, consists of the following-named persons: J. C.
Dent, J. B. Driggs, J. C. Heinlein, H. J. Heinlein,
Henry Schmulbach, R. B. Mitchell, C. L. Weems,
J. W. Doudna and E. G. Smith.
The directors of the Flatrock Telephone Company,
B'ellevue, have chosen the following-named officers
vice-president, E. F. LeinPresident, C. C. Pfund
hard treasurer, W, H. Gardner; general manager,
S. D. Huff.
The Muskingum Valley Telephone Company of
Swift, Ohio, has chosen the following-named offivice-president,
President,
E.
B.
Vincent
cers
Arius Lawrence; secretary and general manager,
W. W. Mason treasurer, A. Nickerson. The company was only recently incorporated and will build
a line from Swift Station to Marietta.
;

:

;

:

;

:

;

:

;

The

Steubenville

power

(Ohio)

Traction

and

Light

Steubenville was destroyed bv fire recently, and it is believed that all
the machinery is ruined. The Steubenville, Mingo
and Brillient and the- Pleasant Heights trolley lines
'secitred their power from this station, and the city
of Steubenville was supplied with light from it.

Company's

plant

at
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^4
St.

The members

of the American Institute of Elec-

Engineers residing

in

St.

Henry H. Humphrey, Dr. George Hessenbruch. Professor A. S. Lansdorf, Henry Rustm,,
R. F. Moore, Ferdinand Schewdtmann, Percival
Fansler, R. H. Klauder, Frank Welz and Gerard
borough,

Swope.
In addition to the chapter in St. Louis and those
Chicago, Pittsburg, Cincinnati, Champaign and
Minneapolis, which have already been mentioned in
the columns of the Western Electrician, Secretary
in

R. W. Pope reports in the January announcement
of the Institute the formation of various other local
chapters of the organization. The Denver chapter

was inaugurated on December 8th, with Henry L.
Dohcrly as chairman, and E. Y. Sayer as secretary.
A second meeting was held on December 20th. The
meeting place is the assembly hall of the Denver
Gas and Electric Company, and the next meeting
In addition to readwill be held on January aSth.
ing and discussing Mr. Lockwood's paper, there
Telegraphy
"Intermounlain
will be a discussion on
and Telephony."

The chapter

at

Ithaca,

N. Y., has been success-

and maintained under the direction of
Professors Harris J. Ryan, chairman, Henry H.
Norris and George S. Macomber, secretary. Once

fully started

a week, in lieu of the regular formal lecture, at
Sibley College, Cornell University, Professor Ryan
meets all students and members of the Institute
who are interested, for reading and discussing the
current papers that have appeared before the InstiAn extra meeting is held once a month for
tute.
the purpose of going over the discussion of the
papers that occurred at the New Y'ork meeting of
the

Institute.

A

meeting for the organization of the Boston
chapter will be held at the "Tech. Union" on February 13th. Professor Elihu Thomson has been
asked to preside, and Thomas D. Lockwood will read
paper on
Switchboard."

his

"The Evolution

of

the

Telephone

At the close of last term a Columbus (Ohio)
chapter was inaugurated at the Ohio State UniverCaldwell. This chapter
C.
sity lay Professor I".
started with 32 Institute members and students. 'Two
arranged for.
have
been
meetings a month
Professor D. C. Jackson of the University of
Wisconsin has been utilizing the past papers of the
Institute for the foundation of the work in one of
his engineering seminaries since the beginning of
the present college year.
At the University of Missouri, Columbia, Mo., a
chapter has been started under the direction of ProRegular monthly meetings for
fessor H. B. Shaw.
the reading and discussion of Institute papers are
being held at Lehigh University, Bethlehem, Pa.,
under the direction of Professors W. S. Franklin
and William Esty. The Electrical Society of the
Pennsylvania State College, of which Professor John
Price Jackson is secretary, discusses the papers at
weekly meetings. A chapter is about to be
its
formed at the Electrical Engineering School of Purdue University, under the direction of Professor W.
.\t
E. Goldsborough and Dr. Charles P. Matthews.
Allegheny, Pa., provision has been inade in the regWestof
the
ular schedule of the engineering school
ern University of Pennsylvania, under the direction
of Professor S. M. Kintner, for one hour a week
to be devoted to a consideration of Institute papers
and other electrical topics.

New
Electric trucks

Electric Truck.
are not

now uncommon

in

New

York, and one of them used by a machinery firm
city is described as follows;
The body of
truck is i6^/l' feet long by ^1-2 feet wide. It is of
is
known^ as
construction,
with
what
steel-frame
The axles are placed into
"Pedestal" running gear.
the jaws of this pedestal and are free to move verThe battery is made in
tically, but not laterally.
The
sectional trays which slide out at either side.
power is furnished by two motors of General Electric make, operating independently on rear wheels.
The tires are six-inch solid rubber: the forward
springs are full elliptic, the rear one half elliptic.
A double brake operates on the inside of the gear
wheels, being worked by foot pressure. The controller has four speeds ahead and two reverse, the
maximum speed of the truck being 5Il> miles an
hour .\n electric windlass, which is placed forward under the seat, is operated by an independent
motor and controller, the power being obtained from
the storage battery.

in that

1903

As

Louis met on January 15th in the rooms of the St. Louis Engineers'
chapter
of the Institute.
Club, and organized a local
Eleven members were present, and several others
who were unable to attend sent word that they were
The meetheartily in sympathy with the movement.
ing was very enthusiastic, and, after an informal
Goldsborough
Professor
project,
discussion of the
was elected to the chair, and Gerard Swope elected
It was decided to hold the first meeting
secretarjN
on January 23d, at which time the paper to be presented at the New York meeting will be read and
The St. Louis chapter will undoubtedly
discussed.
come into prominence during the World's Fair, and
every effort will be made to augment the membership and stir up a lively interest and participation
Those present were W. E. Goldsin the meetings.
trical
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CORRESPONDENCE

Chicago Street-railway Situation.

Louis and Other Meetingslof the
Institute.

January

the time approaches for the expiration of the
franchises of the local street-railway companies in
Chicago, great interest is taken in the settlement of
the traction problem and of the factors that necessarily enter into it.
Now that Mr. Arnold's report
is available, the matter rests with the City Council
transportation, on the one
committee
on
local
or its
hand, and the ofiicials of the traction companies on
Some unthe other, to come to an understanding.
official conferences have been held, and it is anhas
Railway
Company
that
the
Chicago
City
nounced
its plans defined and will present them at an early
date.
It is rumored that the company will agree
to pay the city a compensation of 10 per cent, of
its gross receipts, w'ill put in the underground trolley
as far south as Twelfth Street, adopt double-truck
cars, use grooved rails where practicable, give transfers on all its lines and will not contest the matter
of municipal ownership.
The Chicago Union Traction Company, it is understood, is not quite ready yet to submit a proposal,
but a committee of stockholders has been appointed
to draw up a plan for the complete regeneration of
Ruiriors have been current
the traction systems.
that J. P. Morgan was coming to Chicago to supervise a merging of all the traction interests in the
city, and it is also reported that New York and
Chicago capitalists have joined forces to construct
an underground railroad, combined with a new elevated line on the South Side, at a cost of over
$50,000,000.
.\s a step toward providing for the future municipal ownership of the street railways, the City
Council of Chicago at its meeting on January iplh
agreed upon a bill to be presented to the state LegThe bill,
islature w'ith the request that it be passed.
offered by Alderman Jackson, and superseding the
Finn bill, gives to every city the right to own and opand to acquire by purchase
crate street railways
or condemnation any existing lines. In any ordinance for street railways given to any person or
company a clause must be inserted reserving the
The City
right to the city to purchase the plant.
Council is given the power to license its own cars
for
maximum
any
company
a
its
tracks
to
or lease
The city has the right, under
period of 20 years.
the terms of the bill, to issue bonds or certificates
of indebtedness payable solely out of the revenue
These bonds or certificates
of the street railways.
are to be secured by a trust deed. If the bonds are
defaulted, the purchaser has the right, under foreThe bonds
closure, to operate the lines for 20 years.
are not to be a lien on the city's general fund.
The bill provides that the city shall have
the right to make all rules and regulations for municipal operation, to fix rates of fare and to provide
All
a sinking fund for the retirement of the bonds.
surplus, after paying expenses and providing for

bonds, can be devoted to corporate purposes. The
city is not to take over or purchase any street railway until an ordinance specifying the sum proposed
to be invested or einployed in the purchase is submitted to the voters at a general or municipal election and shall have received the affirmative votes of
5o per cent, of those voting for such proposition.
For the operation of municipal lines a 60 per cent,
vote of the entire numbers of voters voting at an
election

is

required.

Long-distance Electric Railroading

in

the East.
The Boston News Btireati, which

publishes bulthe guidance of investors, recently pub"Interurban
Trolley
Lines," which
lished an item on
"The Boston and Worcester Street
says, in part
railway represents the first stage in some ambitious
interurban trolley plans, some of which have already
proved too large for realization. The Worcester
road is the first link in a chain which at first was to
stretch down the coast to Washington, but now
T'he original scheme
will terminate at New York.
provided for an alliance with the late Albert John-on, whose plans contemplated a high-speed line
between Philadelphia and New York, hut were disrupted by legislative difficulties and by his subsequent death. Present plans look to completing, in
about three years, a service to New York within
The route to Provi10 hours' time from Boston.
dence is pretty well mapped out. In comiection
with this plan, the organization of two minor inletins

for

:

is being prepared between Worcester
Providence and Worcester and Hartford, the
The
latter to be part of the New York project.
steam-railroad connections arc decidedly roundabout
and it is possible for trolley lines to make nearly
time, with many more trips
if not quite as good
and at less than half the steam fares. Rights-ofway have been secured for the lines from Worcester
to Hartford and Prm-idencc and charters will be
sought from the Connecticut and Rhode Island Legislatures this winter
The cars employed will be
of the largest .Tnd fastest interurban type and will
probably include, in time, dining and sleeping cars."

terurban lines

and

An underground-trolley railway, to supplant the
old horse lines, is in course of construction in Brusdirection and control of
sels, Belgium, under the
.Americans. The machinery for the road is being
Company of the
General
Electric
nut in by the
Li^nited

States.

London

Letter.

—

London, January 10. Fatal accidents diie to electric shock are happily very scarce nowadays.
Employes in the electrical industry rarely meet with
such mishaps, and the general public still more infrequently.
\Vhen the general public do suffer an
outcry

is

so general

that the

electrical

press

feels

bound to deal with such instances in some detail.
Such an instance has just happened at a public bath,
where two bathers met with fatal shocks, owing to
a leak in the
electric-light system, whereby the
metal framing of the partitions became charged.
his unfortunate catastrophe has once again proved
the care with which such public buildings should
be wired, and also the great necessity for putting
everything out of reach. Had the lamps been hung
from the ceilings instead of being suspended from
'1

baths, these two lives
sacrificed in this manner.
The chief characteristics of this accident are that
the specification was faulty, inasmuch as wooden
fuse boxes were used in a complete metallic system
(the wires being run in tubes) and the fact that the
specification was not strictly adhered to by the wiring contractors, viz., a complete earthed system.
The cost of thoroughly earthing the system was put
at one shilling by a consulting engineer, by no means
a consolation to the relatives, when it was pointed

the

between

partitions

the

would never have been

out that if earthing had been efficiently carried out
the accident could not have occurred.
Continuing my note on the electric-power schemes
a short time ago, another of these uiidertakings is
now making good progress, viz., the Derbyshire and

Nottinghamshire

Power Company, which

Electric

course of erection. Among
seeking parliamentary powers
the
this session are two affecting Fifeshire, in Scotland,
and another taking in Shropshire, in Whales. The
former proposes to supply over the whole of the
county of Fife, and will have a capital of some
$3,000,000, while the latter includes an equally large
area over wdiich it is intended to distribute electrical
energy from three stations.
The electrification of the Inner Circle is being
The design of the carsteadily pushed forward.
Corridor trains will be
riages has been completed.
put into service, each consisting of seven coacjies,
the two end ones and the middle one being the
motor cars. Doors will be put in at either ends of
the cars and also one in the middle. As hinted by
Mr. Yerkes before the parliamentary committees last
year, a non-inflammable wood has been introduced,
while the seats will be made of rattan and not upholstered.
The seating accommodation of these
seven-coach trains will be 330. Some portions of
Yerkes will probably
the lines in the hands of
be running before the end of this year. In fact,
some of the above-mentioned trains are expected to
be completed in about six weeks' time.
The directors of the Central London Railway Company are still experimenting with a system of venThis has now been
tilation for their tube railway.
going on for soine time, but a satisfactory method
Yerkes'
has not yet been found. In this respect
electrified Inner Circle will, when running, prove
highly successful, as it is much nearer the surface
and has large ventilators coimected with the streets
already fitted. But in view of the large amount of
tube construction anticipated in the near future, the
question of ventilation is assuming great importance,

has

now three stations
new undertakings

in

Mr

Mr

ard the

final

results of the e.xperiirients

on the Cen-

London Railway will be awaited with interest.
The members of the Institution of Electrical En-

tral

gineers have, during the past few years, paid highly
successful foreign visits to Switzerland, Germany
and France. This year a trip is to be made into
Italy,
where there will be much to interest. In
1904 it is intended to visit the St. Louis exhibition,
an invitation having been received both froin the
McGill University, Slontreal, and the American InVisits will be made
stitute of Electrical Engineers.
both to New York and Montreal on that occasion.
For several months now an arbitration has been
in progress as to the price to be paid by the St.
Marylebone CLondon) Borough Council for the portion of the undertaking of the Metropolitan Electric
Supply Company's undertaking, which comes within
the Nlarylebone area. This is the first time such a
purchase has taken place in London, and the figure
involved is said to run to something like $5,000,000.
However, the arbitrators' award has not yet been
issued, but the proceedings are now completed, after
W.
continuing for something like eight months.

New York

Notes.

—

York, January 19. Mayor Low recently made
a trip through a portion of the rapid-transit subway
and expressed his delight at the character of the
work done, saying that it was everything that could
be demanded, and when completed would be entirely
adequate for the service it is expected to give. He

New

was surprised to see how light the stations were.
The work is rapidly approaching a state where the
laying oi rails will be possible throughout, and ex'periments are
of lights for

Mavor Low

now
use

being
along

made with

the tracks.
will certainly be

different sorts

New

York,

proud of this
addition to its public works.
The stockholders of the Manhattan Elevated Railasserts,

Western electrician
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8s

E, Wl Rice, Jr., and Hindsill ParSchenectady, N. Y., and Walter' C. Fish
and J. A. Dalzell of Lynn, Mass.
At its last meeting the Boston Board of Aldermen
for 1902 took up the resolution for the municipal

Emmons,

Complaints are coming up from a number of
towns that invested in municipal electric-light plants
built to be traded oft'.
Some of these towns have
received hard bumps, inasmuch as their plants "have
gone broke," and their city treasuries are empty.
These plants need new machinery and equipments,
but the towns ha^-e no money to buy. The bonds
are held by capitalists.
Cheap electric-light plants
are poor investments for towns and cities.
F.

way Company have ratified the proposition to lease
the lines of that road to the Interborough Rapid Transit Company, over 90 per cent, of stockholders approving of the step. The stockholders also approved of the increase of the capital stock from
$48,000,000 to $60,000,000, of which $7,200,000 is to
be issued at once, and the remainder not before
January i, 1906, the proceeds to be used for improvements. The voting trustees of the Interborough company also held a meeting, at which the

G. E.

lease was formally accepted, and Alfred Skitt, vicepresident of the Manhattan company, has secured
from the State Board of Railroad Commissioners
the approval of that body to the lease by the Manhattan company to the Interborough Rapid Transit
Corapan}'.
The Union Terminal Company is a new underground rapid-transit project which has been incorporated under the laws of the state with a capital
of $40,000,000. Its powers, as defined by its charter,
empower it to maintain and operate an underground
tunnel to be operated by electricitj'. The purpose
of this tunnel railway, as set forth by the prospectus
of the company, is to give access to the city of New
York to those railways from the west and south
now having their terminals at or near Jersey City.
It is the intention to establish at Union Square a
great central' station communicating with the city's

Raihvay Company. The company has acquired ample waterpower, and it will be able to furnish electric lights in the towns through which the railway

Toronto, January 17. The Hamilton Street Railway Company has decided to increase its rollingstock equipment, and is in the market for 10 new
cars of the latest type.
A new electric railway is to be built from L'Amable, a station on the line of the Central Ontario
Railway. It will be about 10 miles long and run to
the Mineral Range Iron Mines, in North Hastings.

Springfield (Tenn.) Electric Light and Power
Compan}^ has combined with a local ice plant and
laundry, and will put in new electrical laundry and
The new concern will be known as
ice machinery.
the Springfield Ice, Light, Laundry and Power Company.
Work has just been started at Nashville, Tenn,,
on the Tennessee Interurban electric railway, which

where all this enormous western
and suburban passenger traffic will be discharged.
The comprehensive scheme contemplates a tunnel
q\2 miles long from the Jersey Meadows under the
North and East Rivers, to Brooklyn, with spurs
for freight and passengers under New York city.
An electric-light bulb was the cause of a curious
accident in Hupfil's brewery in this city. Two of
the employes were in one of the brewery vats coating its interior with shellac, which they thmned
with alcohol as needed. An incandescent lamp had
been lowered down to them to enable them to see
what they were doing. The bulb exploded, and a
moment later the alcohol followed siiit. Both men
were badly burned before they were rescued. One

The company which owns

will

^

rapid-transit system,

Mathias Kainz, died
plans are under consideration for a
comprehensive coal merger and the formation of a
later.

of them,

Tentative

great securities-holding company which shall include
the Chesapeake and Ohio, the Norfolk and Western
and the Baltimore and Ohio, as soft-coal carriers,
and the Reading, Jersey Central, Lehigh Valley,
Delaware, Lackawanna and Western and the Erie
Oas anthracite coalers.

New England News.
Boston, January 16.— The Boston Transit Commission has awarded the contracts for the construction of a part of the East Boston tunnel at the
head of State Street and for alterations in the old
State House, so that it will be suitable for a station.
There were nine bidders. Woodbury & Leighton,
contractors and builders, received the contract, their
figures ($39,102) being the lowest of any of the bidThe highest bidder wanted $103,000. The
ders.
tunnel is now open the entire distance under the
harbor, from the East Boston side.
The Watertown (Mass.) Gas Light Company is
preparing to build a new electrical plant to be finished in the spring.

The Salem (Mass.) Electric Lighting Company
has obtained possession of West Wharf in that city,
which adjoins its plant, and it will now enlarge the
latter.
The wharf affords excellent dockage.

The Commonwealth Avenue Street Railway Company has ordered 44 closed and 56 open cars of the
same size as the cars used by the Boston Elevated
Railway Company, to be used on the trips which
are to run into the Boston subway, in accordance
with the through-car arrangement made by the two
companies.
In his inaugural address. Governor Chamberlain
of Connecticut recommended that the General Assembly should careftilly scrutinize applications for
electric-railway charters, "and refuse all applications
which are made for speculative purposes or to -prevent desirable competition by rival companies."
There is a growing sentiment in favor of an annualfranchise tax on electric railways in that state.

The Connecticut Railway and Lighting Company
practically completed the electric railway between Cheshire and Mount Carmel, Conn., and probably it will be in operation by January 20th. The
company will soon extend the Cheshire line to
Southington, where it will connect with the line to
ileriden, and complete a through electric line between New Haven and Hartford.
The stockholders of the Massachusetts Gas Companies have voted to increase the companies' stock

has

to the amount of $20,000,000, making the total $50,000,000, the proceeds of the increase to be used
in acquiring the stocks of corporations engaeed in
making and supplying gas or electricity in the city
of Boston. Interested nersons are trying to obtain
repan injunction against the proposed increase,

A

resentative of the companies stated that the increased
stock is to be used in purchasing the rernaining gas
and electric companies in Boston and vicinity.
The Eddy Electric Corporation has filed a certificate of organization with the Connecticut secretary
of state. Its headquarters are at Windsor, Conn.,
and it is a reorganization of the Eddy Electric Company of Windsor, which has recently passed through
The new company has a capital of
a- receivership.
$150,000 and the incorporators are M. E. Westover,

sons of

electric-lighting plant and,, after a debate, referred
the matter to the board of 1903.
The company which proposes to build an electric
railway between Huntington and Conway, Mass., is
to be known as the Huntington and Westfield River

The railway

Southern Developments.
Charlotte, N.
dosta, Ga., has

pass.

will

municipal

B.

Canadian Intelligence.

H.

The

between these points.
train

H.

—

The Indianapolis, ShelIndianapolis, January 19,
byville and Southeastern Traction Company has decided to start on its Cincinnati extension and will
first build to Batesville via Greensburg, a distance
Surveyors are at work on the proof 40 miles.
posed route, and grading will begin with suitable
weather. The company officials say that it is their
purpose to extend the line to Cincinnati as soon as
possible.

has been introduced in the Legislature reurban and interurban electric cars to be
equipped with sanitary toilet conveniences and other
of pascomfort
necessaries for the health and
sengers, the same as are required of steam cars.
Horace Stillwell of Anderson and Charles McGuire of Indianapolis are looking after the interests
of the interurban companies in the Legislature to
prevent, if possible, any legislation inimical to the

Central's

does

C.

Information from Indiana.

interurban lines.

-

While the Michigan

not stop between Jackson and
Battle Creek and has a schedule time of one hour
and three minutes, the electric people will make
stops at Parma, Albion and Marshall. Work on
the road bed at Bath Mills is suspended on account
of the inclement weather, but six weeks' work will
put the road in running order..
The Postoffice Department is considering the proposition to use automobiles in connection with the
rural free-delivery system and wipe out all of the
fourth-class postoffices. Country service now being
mapped out in a number of states will be started
as soon as possible. The proposition is to map out
routes 40 miles in length and have them start from
salaried offices. As yet nothing definite has been
accomplished, but the plan is under consideration
as feasible. It would cut down congressional patronage, but would greatly improve the mail service.
fastest

street

said.

bill

new

other will be a "pick-up" service by combination
express and passenger cars. The limited service,
it is said, will make the 45 miles between Jackson
and Battle Creek in an hour and 20 minutes, competing in time with the Michigan Central service

made some months

A

—

The

Shaw'inigan Falls gives that city a large addition to

quiring

January

make arrangements for two classes of service
on its road. One class will be a limited service,
on which the cars w'l.l be speeded up to a mile a
minute, and no stops will be made except at stations.

its

Ont., recently took over
railway on a forfeiture of
franchise, on account of the non-operation of the
electric line.
The civic authorities are now trying
to make it pay, and are sending around canvassers
This scheme has for its object the
to sell tickets.
educating of the people to the practice of using
the street cars, and is working like a charm, it is

issued.

will

and Niagara Falls. The capital
stock is $1,000,000; head office in Hamilton and the
provisional directors are J. M. Gibson, James Dixon,
Sutherland,
J. R. Moody, W. C. Hawkins and J. W.
Ont.
all of Hamilton,
The completion of the line between Montreal and

Hamilton

Thomas

w'ere

from

chief thing that brought
of the new company was
the big contract w-ith the Deering Harvester Company for electrical power. This is a branch of the
Deering Company in Chicago. It is also the intention of the new company to double the capacity
of the machinery at Decews Falls, a sub-station be-

St.

Lighting bonds

electric road that is to come to that point
Toledo.
The Port Huron Light and Power Company has
purchased of the General Electric Company a 1,500kilowatt Curtis steam turbo-alternator. The Port
Huron company, it is stated, has perfected a system
for house heating and cooking in 1,400 houses in
that city, served by the company.
The Jackson and Battle Creek Traction Company

the

about the incorporation

the

plant.

17.
The citizens of Hudson,
Mich., will hold a public meeting to make arrangements for securing a right-of-way and franchise for

Detroit,

Company's electrical sub-station in Hamilton, and
have control of other arrangements of power instal-

and Telegraph Creek.
"The city of St. Thomas,

Val-

Detroit, Mich.

Cataract Auxilary Company has been incorporated by the gentlemen concerned in the Cataract
Power and Light Company, to facilitate business
arrangements. They will own and control the auxiliary steam plant adjacent to the Cataract Power

According to arrangements
electrical supph'.
ago, all power from Shawinigan
Falls for the city and island of Montreal will be
distributed by the Lachine Hydraulic and Land Company. At the present time the latter company is
serving the Light, Heat and Power Company with
some 3,000 horsepower daily, having done so ever
since the break of the Chambly dam some weeks
ago.
The Department of Public W'orks of Canada has
had so much trouble to contend with in the workings
of the Yukon telegraph line that the minister proposes to ask Parliament for an appropriation to substitute a land cable over a portion of the route, instead of the overhead wire, owing to the difficulty
The
in planting poles in such a rocky country.
original cost of construction was about $120 a mile,
but the change will involve an expenditure of $Soo
or $700 a mile for fully 300 miles between Manson

of

establish

of Jacksonville and others.
It is reported tnat Frank Jay Gould paid George
E. Fisher $1,500,000 for his interest in the Virginia
Passenger and Power Company of Richmond, controlling exclusively the electric lines of Richmond.
L.

The

tween

city

to

extend to Gallatin, connecting wdth Columbia.

clerk.

that city.

—The

action

been chartered with $400,000 capital, with the right
to build and operate electric street railways, etc.
The incorporators are G. W. Shook, P. A. Dignan

At Strathroy, Ont,, the by-law for municipal ownership of the electric-light plant and the waterworks
system has been carried. F, J. Craig is the town

in

17.

its

The road wnll run through Nashville.
The Jacksonville (Fla.) Traction Company has

C.

clerk.

lations

rescinded
plant and

The

the mines will build the
Farnum is the general
manager, and will be in the market shortly for a
complete electrical plant. Current will be generated
from a nearby waterfall. Mr. Farnum may be addressed at L'Amable, North Hastings, Ont.
The entire electrical plant in Tweed, Out., has
been destroyed by fire, and will necessitate the purchase of a new plant. William Wray is the town
it.

light

electric-light

—

road, and operate

C, January

a
has accepted a bid of
$75 a light from the Valdosta Light and Manufacturing Company. The contract is for five years.
The town of Lewisburg, Tenn,, has contracted
with the Braid Electric Light Company for a $5,000

cover a section containing 15,000 persons and it will connect towns
situated on the Boston and Albany, Fitchburg and
New York, New Haven and Hartford Railroads.
wall

G.

W.

Northwestern Notations.

—A

practical course in
Minneapolis, January 17.
engineering is given at the Central High
School in St. Paul. The pupils construct their own
apparatus, build miniature electric railways and telegraph lines, and operate dynamos and motors.
The council of Ripon, Wis., has passed a franchise
to the Madison and Northeastern Railway Company
over the mayor's veto. The company proposes an
electric railway through the city.
The Highland Canal and Power Company of Duluth is now contracting to furnish power by July
of 1904. Bids are soon to be taken for furnishing
the equipment, both electrical and waterwheels, for
the first installation of about 30,000 horsepower.
Escanaba, Mich., is about to make extensive improvements and enlargements to its electric-light
plant.
There is needed another dynamo, engine and
boiler, and an addition to the plant. The cost of these
improvements will be about $20,000.
'
The Des Moines Interurban Railway Company,
which now has a line in operation from Des Moinc^
to Colfax, expects to continue the line from Colf.ix
to Newton this coming season, a total of 45 miles.
The company also proposes a line to Eldora, Iowa,
about 60 miles.
An electric railway is projected front Sault Stc.
Marie to St. Ignace, Mich., power to be supplied
electrical

"
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86
Penn-

by the Consolidated Lake Superior Company.

sylvania interests are financing the road.
The Public Service Company of St. Cloud, Mmn.,
expects to install a complete system of enclosed-arc
lamps, changing over the street-lighting system to

new pattern.
The Wenatchee

the

Electric Light and Power Company of Wenatchee, Wash., proposes to install a
power plant on the Wenatchee River, three miles
from Leavenworth, Wash., and transmit power to
Leavenworth, Mission and Wenatchee. The present
1,000 horsepower.
The Zumbro Electric Light and Power Company
has been formed to establish a power plant on the
Zumbro River at Millville, Minn., and transmit electric power to \\ inona, Minn., a distance of 40 miles.

plans are to develop

secure about 5,000 horsepower
from the falls at Millville, and can secure as much
more in the river above and below the falls.
An electric fire-alarm system is projected by WalHe proposes to
ler Clayton at Pipestone, Minn.
have boxes established and connected with a bell
which shall ring continuously for 30 minutes when
an alarm is turned in.
The council of Eldon, Iowa, contemplates placmg
The plant
the consumers there on the meter system.
'to
is not self-sustaining, and the council proposes
service.
the
improve
to
make it so, as well as

The company can

of Sheboygan, Wis., is considering
the city owning an electric-lighting

The

council
matter of

the

plant.

Among

the Rockies.

Salt Lake City, January 16.— The extension of
the franchise asked for by the Missoula (Mont.)
Light and Power Company has been so vigorously
opposed by the citizens of that place that C. H. McLeod, president of the company, announces that the

withdraw its request.
The Sheridan (.Wyo.) Electric Light and Power

company

will

Company has been incorporated at that nlace. The
object of the company is to light the city.
Two large power plants will soon be built between Florence, Colo., and Colorado Springs by the
Woods Investment Company, to furnish light and
power to the mines of Cripple Creek, water to Victor and Cripple Creek, and power to the Cripple
Creek street railway. Water rights have been purchased from ranches on Beaver Creek, but a contest is expected, as Chicago men have recently filed
on the ground.

E. P.
trician

Townsend has resigned his position as elecof the plant of the Youngstown Iron Sheet

and Tube Company at East Youngstown, Ohio, to
enter the employment of the United States Steel Corporation.

Included in the appraisement of the personal estate of the late John W. Mackay were various electrical securities, valued as follows
Sprague Elec:

Company, $279,500; American Telephone and
Company, $513,480; Commercial Cable
Company, $1,071,578; Telephone and Telegraph
Company, $47,135; Commercial Cable Company

tric

Telegraph

(bonds), $475,000.
personal property,
ence H. Mackay,

There seems

to

The estimated
all
is

net value of the
of w'hich goes to his son, Clar-

$2,451,726.

be some misunderstanding about

the coming of Professor J. J. Thomson of Cambridge
University, England, to Columbia University.
statement to that effect was made in the Western
Electrician of last week, but the London Electrician
of January gth says
"The Standard and some
other papers announced on Wednesday that Professor J. J. Thomson, F. R. S., had been appointed
head of the department of physics at the Columbia
University, New York, but in reply to our inquiry
Professor Thomson has wired as follows: 'Standnot leaving Cambridge.'
ard statement incorrect

A

a

new Independent

formed

electric-

Mont., where

in Dillon,

have been visiting the Lavell Springs near
Ryan's Canyon. The power will have to be trans-

capitalists

mitted

miles.

10

The properties of the Great Falls Electric Light
and Power Company, the Great Falls Street Railway Company and the Boston and Great Falls Land
Company, all of Great Falls, Mont., are about to
pass into the hands of W. C. Conrad, a banker of
that place, who will leave for the East to complete
the deal in a few days. The consideration is nearly
G-

million.

a

PERSONAL.
of the United States
Willis L. Moore, chief
Weather Bureau, has been elected a member of the
Koyal Meteorological Society of London.

W.

S.

Dimmick has been appointed

ger of the
line

general mana-

Seattle-Tacoma interurban

in place

of G.

W.

electric-rail-

Dickinson, resigned.

Theodore P. Gilman, first deputy state controller
of New York state, has resigned his office, to accept
the presidency of the General Electric Inspection
Company of New York city.

Manager of Sales F. L. Hutchinson of the Chrislensen Engineering Company of Milwaukee visited
Chicago

last

week.

Mr. Hutchinson

lishing a branch office for his

company

is

now

estab-

in Chicago.

Mr. Frank Welz, who has been for several years in
the service of the Allgemeine Elektricitaets Gesellschaft of Germany, as electrical engineer, has accepted a position as technical clerk in the Department of Electricity at the St. Louis Exposition, where
his acquaintance among the foreign electrical manufacturers will prove of value in interesting them
in the World's Fair.
Professor W. E. Goldsborough, chief of the Department of Electricity of the St. Louis Exposition,
is in the East, where he will spend several weeks in
the interest of his department. Cincinnati, Pittsburg, Philadelphia, Baltimore, New Y'ork and Bos-

ton will be visited.

While

in

New York

Professor

have headquarters at the New
Louisiana Purchase Exposition at
2134 West Thirty-fourth Street.

Goldsborough

York

will

R. Brixey, of Kerite fame, who was seriously
and permanently injured by the explosion in the
subway in Park Avenue, New York, while sitting
in his room .in the Murray Hill Hotel on January
27th of last year, has begun a suit for $100,000 damages in the United States Circuit Court. Mr. Brixey
has made John B. McDonald personally and the
Rapid Transit Subway Construction Company and
the city of New York defendants to his suit. On
the morning of the explosion Mr. Brixey was reading a newspaper in the hotel in a room on the third
facing Park Avenue. When the explosion
floor,

W.

occurred he was thrown violently from

C. K. G.
look over the gas

Billings, who went to Paris to
and electric-light situation there, with a view of a
merger of several companies, have returned to this
country*, but will revisit Paris, it
said, in March.
i-.

Revay, who

Dr.
is seeking to dhlain a gas charter
from the municipality of Paris, is not, he says, con-

chair,

his

the windows were blown in, and the furniture was
Mr. Brixey was found insensible, and
destroyed.
was taken to the German Hospital, where he was
operated upon on three different occasions. He remained in the hospital several months.

A

Homer

ELECTRIC LIGHTING.

McKinley of Clarksburg, W. Va., has
to incorporate a company to
build an electric line from Salem to Adamston,
where it will connect with the Clarksburg and Fairmont Street Railway Company. The capital of the
company is to be $300,000, and it it is said that it has
B.

made arrangements

already

An

been financed.

is
said to have been reached by
the representatives of the Toledo and Western, the
Garrett, Auburn and Northern Indiana and the Chicago and Indiana Air Line Railway Companies for
a through electric service between Toledo and Chicago.
The Toledo and Western road has already
been constructed as far as Fayette, Ohio, near the
Indiana state line. The project is being pushed by
a syndicate headed by Judge C. M. Stone, Luther
M. Allen, and J. E. Seagraves of Cleveland, who
are building the Toledo and Western. The road
will pass through Goshen and South Bend, Ind.

agreement

AUTOMOBILES.
The

Company, to opgrate vehicles
propelled by electricity or other power in New York
capital
of
city, with
$5,000, has been incorporated
The directors are John Mills, Thomas
in New York.
Steeley and Frank E. Taylor, New York.

W. McClure

has been granted a franchise to
electric-light plant in Assump-

erect

and operate an

tion,

111.

1,579 electric vehicles, valued at $2,873,464, or about
The i,6Si steam vehicles manufactured
were valued at about $683 each, and the 936 gasoline
vehicles at about $937 each.

$1,820 each.

SOCIETIES

AND SCHOOLS.

register of Lehigh University, South Bethlehem, Pa., just issued, shows the attendance of 581
students, from 27 states and six foreign countries.
There are 52 in the teaching staff. Twelve courses
of instruction are offered a1 the university, and 105

The

students take the

course

in

electrical

engineering.

is

book of 143 pages and contains

a

all

the

classes,
institution,
the
courses, faculty and students usually published in
Frcedraan
H.
catalogues of this nature. William
professor of electrical engineering.
is

information

concerning

An

Electric Light and Power Company of
Jackson, Miss., has increased its capital stock from
$50,000 to $100,000.

The Delta

The

City Council of Wilmington, Ohio, has
granted a franchise to the United Water and Light
CTompany to light the town for a term of years.

McKeith of Milwaukee, Wis., says
annual report, that it has cost that city during
the last year $1,508.92 to blaze forth to strangers
the word "Welcome" from the tower of the city hall.
City Electrician

in his

The Central Valley and Highland Mills Electric
Light and Power Company of Montgomery, N. Y.,
has been incorporated with a capital of $140,000.
The directors are W. H. Cowan and W. L. Dickerson of Montgomery, and Charles Rivenburg of
Walden.

The Greenville Gas, Electric Light, Power and
Company and the electric-light and gas plants
of Greenville, Mich., are to be merged, the properties
Fuel

having been acquired by Henry Idema and Walter
C:. Winchester of Grand Rapids and 'John J. Foster
of

Electric Transit

According to a census bulletin, 4,192 automobiles
were made by 109 manufacturers in 1900. They
were valued at $4,899,443, or an average of $i,i6S
Of the total of 4,192 there were
to the vehicle.

Vt.,
is

any
and

The 1902-1903 catalogue of the University of Vermont and State Agricultural College, Burlington,

Nicollet, Minn., as the result of a recent election,
to have an electric-lighting system.

the
is

example of the instruction papers issued by
American School of Correspondence of Chicago
the school's textbook on perspective drawing,

which has been prepared by Prof. W. H. Lawrence,
associate professor of architecture at the Massachusetts Institute of Technology. The book consists of 71 pages and several plates and has been
excellently prepared with illustrations and problems
for the instruction of correspondence students.
Wellesley College is to have, through the genJohn D. Rockefeller, an entirely new and
up-to-date power plant. Apparatus will be installed
for heating all the buildings on the college grounds,
which extend over several acres, and the groundsElectric
will be lighted by electricity throughout.
motors also will be used for operating elevators and
blowers for ventilation purposes. Mr. Rockefeller
has recently purchased from the Westinghouse company, for this plant, two alternating-current, enginetype, two-phase alternators, separately excited, one
of 150 kilowatts, and one of 75 kilowatts; also a fivepanel switchboard.
erosity of

SPACE TELEGRAPHY.

Greenville.

A

Upon

the receipt of a check for $900,000 the United
Railways and Electric Company of Baltimore handed
over to the Electric Lighting Company the entire
common stock of $2,000,000 and the bonds and stocks
of the Mount Washington Electric Lighting Company. The significance of this transaction lies in the
fact that it is considered the initial step in the $10,000,000 project electrically to develop the waterpower
of the Susquehanna River and transmit the same
to Baltimore, Philadelphia and Wilmington.

news dispatch from Cherbourg, France,

states

that the authorities there have seized a space-telegraphy station erected on the promontory by a private
company. The seizure was made on the ground that
it is
an infringement on the state monopoly of the
telegraphs and endangers the national defense.

The tests of the DeForest-Smythe wireless-telegraph system, which a board of experts has been
conducting between the navy yard at Washington
and the Naval Academy at Annapolis, were recently
The speed
was 35 words

of transmission attained, it
a minute. Four foreign systems have been tested from this same range by the
Navy Department. The Navy Department will purchase a working outfit of the DeForest-Smythe .system as a result of the tests.

concluded.

ELECTRIC RAILWAYS.
The

Village Board of

Wauconda,

111.,

is

has granted

a 50-ycar franchise to a Chicago company to operate
an electric railway through that village.

Plans are being formulated for an electric railway

from Great Falls, Mont., to Choteau, by the way
of Farmington, on the Burton branch, a distance of
60 miles.

office of the'

Anthony N. Brady, George Knapp and

at all stations and local cars which will stop
place.
freight service is also contemplated,
trains of 10 or IS cars will be used for this.

:

J.

It is probable that
light company will be

way

nected with the Brady group of capitalists, but represents other American financiers, who contemplate
a new plant and new methods.

;

Regina, N. W. T., proposes a new charter which
for
will permit the municipality to borrow moneys
the construction of an electric-light plant, waterRworks and other enterprises.

half

January 24, 1903

Dr.
nati,

states

Eastern capitalists are behind the project.

Samuel F. George, president of the CincinDayton and Fort Wayne Railway Company,
that

the

surveys are

all

completed

and the work of construction
menced in a short time. The road
line,

for

the

will be comwill be of the

and will be doublo-trackid throughfrom Cincinnati lo Dayton by way
Weslwood, MiaiTiFtown and Hamilton. It is pro-

Ihlrd-rail syslcni
nut.
It will gn

of

posed to run through, fast trains, cars that

will stop

stated,

A

chess match by space telegraphy between voyagers on transatlantic liners is a late innovatioh for
the entertainment of passengers. Recently the steamers Lucania and Philadelphia got into wireless coinnuinication, and a challenge from the former for a
game of chess was promptly accepted by the latter.
Two teams were quickly formed, that of the Philadelphia being ail-American, while the Lucania's
team was all-British. The Philadelphia team was
victiiiimis, their opponents resigning after 12 moves.
Much iiUercst was manifested in the playing and
which the moves were uKide
llie promptness with

was

surprising.

:

January

WESTERN ELECTRICIAN
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24,

MISCELLANEOUS.
At

a recent meeting of

tlie

Chicago City Council

an ordinance was introduced for a franchrse for
the L-icago Electric Protective Company, which
wishes to do a fire and burglar-alarm and watchman's-service business in the
was referred to a committee.

city.

The ordinance

Thomas Atkinson, a farmer near Green Bay, Wis.,
has arranged for an electric plant on his land, and
will secure his power from the trolley line of the
Fox River Electric Railway Company. The current
obtained will operate a large motor, which will be
used in culting feed, grinding, etc. The house will
also be lighted by electricity.
of the German technical journals attribute
part of the prosperity of particular iron
works in Germany to the greater use which they
make of electric machinery driven by large gas
engines using blast-furnace gas, rather than a large
number of isolated steam engines scattered around
the works.

Some

large

a

Heschus,

a

Russian

experimenter,

according

to

the Revue Scientifique, has shown that a polished
metallic substance is always positively electrified
with regard to an unpolished surface of the same
substance. The same rule is said to apply to other
substances, for instance, of two slabs of wood cut
from the same piece one cut parallel to the fibers is
always positive to one cut crosswise. Of two plates
of various metals, the softest is positive, while nonmetallic bodies are more positive as they become
harder.

Some rather remarkable results are said to have
been obtained in the Boston (iVIass.) City Hospital
by the use of the X-rays. Faces scarred with surface
cancers have been healed, it is asserted, and skin
Some of the cancerous
diseases have been cured.
growths cured had been previously operated upon
with the knife unsuccessfully. The effect of the
X-rays seems to be to soften the surface cancer,
and repeated applications of the X-ray heals them
perfectly, it is said.
Investigations are going on,
and the doctors hope to cure internal cancers.

TRADE NEWS.
At

a meeting of

the board of directors of the
of Chicago, held on Janquarterly dividend on the
declared.

Allis-Chalmers
uary 15th, the

Company

preferred' stock

was

regular

The Electric Light Company of Jasper, Ala., J.
M. Crawford, manager, is in the market for dynamos, switchboard, engines, transformers, boilers,
pumps, incandescent lamps, poles, etc.
The Carter, Lombard, Carter Company of Jackson, Mich., has been incorporated by George W.
Carter, E. C. Lombard and P. L. Carter, to carry
on a general pow-er and lighting-equipment business.
Bailey Light and Water Company, MadisonKy., w'ants one 150-kilowatt alternating dynamo, one 2SO-horsepower engine, switchboards,
transformers, incandescent and arc lamps, boilers,
•
poles, etc.

The

\'ille,

The Norman Hilling and Grain Company

of Norman, Okla., is reported to be in the market for one
dynamo of 90 to 100 kilowatts, a rheostat, 2,000 incandescent and 50 arc lamps, a switchboard, 200horsepower engine, 15 meters, 15 transformers and
250 cedar poles. C. F. Penny, Osborn, Ohio, is
said to be in the market for seven 150-horsepower
boilers, three engines of 150, 350 and 500 horsepower
each, with pump and heaters.

Sealed proposals w'ill be received at the office of
supervising architect of the Treasury Departin \\'ashington, D. C, until 2 p. m. on February 25th, for the installation of a conduit and
electric-wiring system for the postoffice building at
Creston, Iowa, in accordance ^Y^*^'' drawings and
specifications, copies of which may be obtained at
the

ment

the office referred to or at the office of the superintendent of construction at Creston, Iowa.

The Menominee (Mich.) Electric Light, Railway
and Power Company is reported to be in the market
tfor shipment before February 15th) for two 300kilowatt dynamos and switchboard apparatus. The
Janesville (Wis.) Electric Company is to erect a
new plant (combined waterpower and steam) and
will need turbines, boilers, engines, generators, etc.

William F. Brewster, 29 Broadway, New York,
aimounces to the trade that the license heretofore
granted by him to the Electric Motor and Equip
raent Company of Newark, N. J., for the manufacture, sale and rental of the inventions covered by
the patents known to the trade as "Brewster's universal sign receptacles" has been legally terminated.
Mr. Brewster adds that an improved type of the
Brewster universal sign receptacle will soon be offered to the trade.

main in service four or five weeks, comprises 300,
400 and 7SO-horsepower Corliss engines, large Babcock & Wilcox boilers and the usual accessory machinery.
The purchaser will offer the property for
sale.

The

Pittsburg Gage and Supply Company of Pittsis equipping two 3,000-horsepower Allis
the Pittsburg Steel Company, Monessen,
Pa., plant with the White Star continuous-oiling
system. Other contracts are the equipping of three
400-horsepower engines for the Clairton Steel Company, Clairton, Pa., and six soo-horsepower engines
in the electric-light and power plant of the Union
Depot, Pittsburg, Pa.
burg,

Pa.,

engmes of

The John A. Stewart

Company, Cincin-

Electric

Ohio, is doing a large business in second-hand
machinery. This company carries a choice a-sortment of generators, motors, controllers, transformers and other electrical apparatus, besides engines,
nati.

The company states that it is in a position to make attractive prices, and it will be pleased
to give further particulars to prospective users of

David W. Eyman, the popular general manager
of the Century Glass Company of Bellaire, Ohio,
has resigned from that company. Mr. Eyman has
been with the Century company for some time, and

boilers, etc.

his executive ability and salesmanship were shov/n
in last year's large addition to the company's factory
facilities; the sum of $30,000 was invested in improvernents to increase the output. Mr. Eyman will

The Mechanical Boiler Cleaner Company of Chicago has just received a letter from the Omaha and
Council Bluffs Railway and Bridge Company, slating that the Garrigus cleaners put in its boilers in

give himself a short vacation before again entering
the field.

The directors of the Stanley Electric Manufacturing Company of Pittsfield, Mass., at a meeting
held on January loth, passed a resolution providmg
that the capital stock of the company be increased
from $3,000,000 to $10,000,000.
The stockholders
will meet on February nth to approve this action
of the board. Plans for this great increase of facilities have been under way for some time, to the
end of placing the comoany on a basis to compete
favorably with the other great electrical manufacturers.
Rumors have also been current ever since
the acquirement by William C. Whitney and his
associates of an interest in Stanley stock to the effect
that negotiations were under way for the sale of
control of the company to the General Electric
Company. The authoritative statement is now made
that these rumors have been founded on nothing
more than a misunderstanding of what really was
taking place. It will be remembered that the Stanley company recently secured an order from the
New York Edison Company, aggregating over half
a million dollars for dynamos and other electrical
apparatus, some of which is to be the largest of its
kind ever constructed. This indication that the
Stanley company is invading the field of heavy work
is
now amply verified. Moreover, funds will be
provided by this increase of capital for certain important developments which the engineers of the
company have been jjlanning for some time. Among
these developments is a new system of operation
for heavy long-distance electric railways, which is
said to possess marked advantages over systems
previously experimented with.

BUSINESS.
A. E. Whitmore. the well-known pole dealer of
Minneapolis, Minn., is distributing to his friends and
customers an attractive calendar which has brought
him man}' complimentary letters.

The Electric Appliance Company, Chicago, has
been appointed general sales agent for the Toler
system of conduit boxes. This line of boxes is
extensive enough to meet every possible condition,
no matter what size, shape or style. A complete
catalogue, now in press, will be ready for distribution in a few days.
It will be mailed upon application.

The entire power equipment of the
Company of Pawtucket, R. I., was

Slater Cotton
recently pur-

chased by the Whilenead Machinery Company of
Davenport, Iowa. The equipment, which will re-

second-hand apparatus.

1898 are still working perfectly. The company also
says that the cleaners are essential to the economical
operation of any boiler, and that it has found that
by using the cleaners, the boilers are more efficient
and expense greatly reduced.

The Chicago, Milwaukee and St. Paul Railroad
Company announces low second-class colonist rates
from Chicago to San Francisco, Los Angeles, PortTacoma. Seattle and many other Pacific Coast
pomts. via the Union Pacific line, every day from
February JSth to April 30th. The road also gives
low rates to the Northwest via this route or \-ia
land,

Paul.

St.

A. Miller, general passenger agent,
furnish additional information.

F.

Chicago,

will

The Charles

E. Dustin Company, 11 Broadway,
York, buyer and seller of all kinds of electrical and steam machinery, reports a most flourishing business. The company has on hand a good
assortment of direct-connected units of A'arious sizes,
alternators from 10 horsepower to 300 horsepower,
railway generators from 80 kilowatts to 500 kilo-

New

and arc generators from 45-light capacity up.
has a large assortment of arc lamps in good
working order, besides various makes of steam enwatts

It also

gines.
The company has just issued a ijew catalogue, which it will be pleased to mail to those
interested.

The Allis-Chalmers Company of Chicago took
following foreign
orders
during December;
Eraser & Chalmers, Ltd., England, one 16 by 48
left-hand Corliss steam cylinder engine; Akticbolagct Prospector, Finland, one standard single-drum
portable hoisting engine; Traj'bold & McDonal.l,
Alaska, one duplex double-acting Riedler pump,
driven by a cross-compound, condensing 12 and 24
by 30-inch Corliss engine; Green Consolidated Copper Company, Mexico, one duplex differential Riecilcr
p\iinp, plungers, five and seven by 42, driven by horizontal cross-compound, condensing Corliss engine
Hempel Brothers Milling Company, Molucca, Mexico,
one 66 by 18 horizontal boiler. Among the
company's engine sales in this country during the
the

month w-ere the following: Pettibone-Mullik'Cn
Company, Chicago, one 24 and 40 by 48 cross-compound, direct-coupled Reynolds-Corliss, and one air
compressor: George A. Fuller Company (for Bellevue Stratford Hotel), Philadelphia. Pa., three 22 by
42 Reynolds-Corliss: .American Locomotive Company, Schenectady, N. Y., one 16 and 32 by 42
tandem-compound, direct-connected Reynolds-Corliss
and one 16 and 32 by ^6 tandem-compound belled
Reynolds-Corliss: Transit Development Company,
Brooklyn. N. Y., two 42 and 22 by 60 vertical cro.'S-

compound,

direct-connected

Corliss.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued {United States FatcjU OficeJ January
Ashley,
Railway.
Frank M.
Brooklyn, N. Y., assignor to the General ElecApplication
tric Company, Schenectady, N. Y.

718.068.

Electric

February 26, iSg8.
In the system are combined two liae conductors, two
parallel sectional 'working conductors, connections between the line and workiog conductors, and electromagnetic switches in each of the connections, the circuits
through the actuating coils of the switches being completed in shunt to the car motors successively by the passing car, the shunt relationship being maintained while the
motors are receiving current through the switches controlled by the coils ii: the citcnits.

filed

Frank M.
Ashley,
Electric
Railway.
Brooklyn, N. Y., assignor to the General ElecCompany, Schenectady, N. Y. Application

718.069.

tric

February

i8g8.
This system has main and return conductors, two sets of
sectional workingconductors or heads, branches from tbe
main conductors to tbe sets of sectional conductors or
beads respectively, and electromagnetic cut-outs in the
branches, tbe coils of tbe cut-outs in corresponding
branches of the two sets being electrically connected in
series with earh ofhT

filed

26,

Signaling
Automatic
Electromechanical
and Collision-preventing Device. Charles S. L.

718,071.

Baker, St. Joseph,
gust 25, igo2.

Mo.

Application

jj,

filed

jgo^

Au-

cago,

The locomotive wheel in passing closes the circuit
through a contact device and actuates alarms and indi-

Louis
Begeman,
Application filed January

Cedar
7,

Falls,

1902.

The battery has a containing vessel adapted to form the
positive-pole electrode, a depolarizing agent forming a
lining for the cell, a lining of wire gauze or netting, in the
interstices or meshes of which the depolarizing agent is
partially embedded and supported, a protecting shield
covering the gauze, and a negative-pole electrode situated
within the vessel,

May

filed

Charles
Generating Alternating Currents.
S. Bradley, Avon, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

718.083.

filed

June

22,

1896.

Generating

Alternating Current. Charles
N. Y., assignor to the General
Electric Company-, Schenectady, N. Y. Applica-

718.084.

Henry
to

the

P.

8,

Clausen.

American
III.

Chi-

Electric

Application

1902.

consists of a rubber front strip, a back strip
comprising upper and lower sheets of rubber and an intermediate strip of meial, and a number of jack-sprirgs suitably arranged and damped upon the b tck sir p

Electric

718,135.
ter,

New

S. Bradley, j^von,

tion filed June 22, 1896.

Coffee

C

Roaster. George
Application filed

York, N. Y.

Les-

March

1902.

S,

See pjge
718.177.

tion

assignor

The jack

Battery.

Iowa.

111.,

Telephone Company, Chicago,

cating mechanism.

718,076.

Telephone Jack.

718,093.

6S.

Controller

Pumps.

Thomas

for
Electric
Motor-driven
Trolsen. Brooklyn, N. Y. Ap-

plication filed July

5,

1902.

The controller combines a pilot electrcniagnet. two independent contact-plates on the core of tbe magnet, a mercury cup. a contact therefor and means to control the
movement of the contact, a circuit including the magnet
and cup, a circuit controlled by the contact-plates and a
motor included in tbe circuit
718,182.

Eddy

Controlled
Organ Bellows.
R. Whitney, Lynn, Mass., assignor to the

Electrically

WESTERX HLECTRlCiAN

88
General Electric Companj', Schenectady, N. Y,
Application filed June 21, 1901.
Combined with a bellows are an electric motor for maintaioioe air pressure, a snap-switch in the motor circuit,
for detaining the switch at deierminaie positions
of the bellows, and a spring pot under tension by an opening movement of the bellows, to operate the switch rapidly
and cut out the motor.

means

Woods,

New

York, N.

Electric

eral

Application

Granville

System.

Eiectric-railway

718,183.

Y., assignor to the

Company,
October

T.

Gen-

N.

Schenectady,

Y.

1896.
Series of working contacts or conductors upon the line
ot way and electromagnetic switches for controlling the
current thereto are combined with three contact-makers
carried on a car and arranged to engage with the working
coniacts. and conneciions from one of these contact
makers to each of the others, the car motor in one of
tnese connections and a source of counter electromotive
filed

30,

force consisiinE of a moior-armature in the other in series
with a coil of ihe swiich-magnet for controlling the flow of
curient to the switch magnet. (See cut.)

January

and an establishing circuit between the signal circuit and
the feed wires completed initially through normally open
coniacts adapted to be temporarily closed by a passing

Chicago,

Application

111.

Polarized Telephone Signal Bell. Ernest
E. Yaxley, Chicago, III, assignor to the American Electric Telephone Company, Chicago, III.
Application filed March 13, 1901.

718,235.

The bell comprises a permanent magnet, a pair of electromagnets having projecting cores, a yoke through which
the cores project, adjusting devices for causing a bodily
movement of the yoke upon the cores, an armature pivoted
upon and outside of the yoke, a pair of gongs, and a striker
mounted to vibrate with the armature.
Apparatus. Max Haas, Aue,
Application filed August 6, 1901.

Electrolytic

718,249.

Germany.

Bipolar electrodes divide a vessel in several compartments, and long, narrow channels manufactured of an
insulating material connect these companmenis. the channels forming the only liquid connection between these

1903

November

25,

1901.

Combined with

train.

filed

24,

having an insulating base
are terminal coniacts mounted upon tbe base, enclosed protective devices also mounted upon the base and adapted
to be electrically connected with the contacts, and electric
conductors suitably connecting the contacts with the
terminals of the switch and located in slots or grooves in
the back of the insulating base.
a snap-switch

Secondary

718,489.

Battery.

Toronto, Canada.

Jacob

Application

W.

Madigin,
February 5.

filed

1902.
Id the battery are an electrode comprising a folded and
perforated sheet of lead, two portions of the fold being
separated to contain the active material and bent to form
a tubular grid, and a post to the opposite sides of which
the folded end of the double plate and the free end of such
plate are fixed.

compartments,

Machine for Making Pipe Molds. James
Ingham, Joseph Poulson and John W. Moore,

718,254.

N. J., assignors to the Warren
Foundry and Machine Company, Phillipsburg,

Phillipsburg,

w

^ '^
__._

1

N.

Q >)

]

John
filed

^

Electric

den, Cleveland, Ohio.

ber

A battery

cell

ililler

is

pro-

vided with electrodes located outside the reservoir and
absorbent material in contact with the electrodes, the absorbent material projecting into the reservoir to convey
the liquid therein to ihe electrodes.

Electromechanical
Lorimer, Piqua, Ohio.

Movement.
Application

Egbert
filed

S.

March

1902.

8,

1902.

8,

combined with the speaking diaan electrode attached thereto, an
which the electrode is movable, and
electrode chambtr
a yielding medium interposed between the chamber and
the speaking diaphraem.

phragm

having a reservoir for free liquid

718,212.

Charles C, CadApplication filed Septem-

In the transmitter,
thereof, are

-ELECTRIC-RAILWAV SYSTEM.
Battery,

Attachment for Telephone Mouthpieces.
F. Logue,
Sacramento, Cal. Application
September 8, 1902.

718,332.
rell,

m

Visible-signal Telegraph.
William A. FarWellsville, N. Y., assignor of one-half to
Application
Rauber, Wellsville, N. Y.

Jacob

April

filed

1902.

7,

The telegraph comprises a switchboard provided with a
number o£ omnibus bars, and a number of wires leading
thereto, a number of pull-down switches, each provided
with contacts and connected wiih ihe bais, a number of
lamps connected with the contacts of the switches, and
controllable by movements of the switches, and a source of
electriiiiy for energizing the lamps. (Ste cut.)

The movement comprises
vice, a

a drivins device, a driven declutch or coupling between them, a magnet for
the members of the clu'-ch coupled, a circuit for

keeping
the magnet and means controlled by the driven mechanism
when it has been moved to tbe predetermined or desired
extent for changing the circuit so as to uncouple the driving and driven devices,

Telephone System. Isaac H. Parsons, Lei718,215.
cester, and Thomas Sloper, Devizes, England.
Application filed February 28, 1902.
An intercommunication system of telephones is described.
It combines a series of stations, a home line for each station connected with contact-points at other stations, a
switch at each station for connecting with the contactpoints, a normally inoperative receiving apparatus at each
station and an electrically operated circuit-controller at
each station for throwing life receiving apparatus out of
and into operation. The circuit through the circuit-controller is normally open at the switch of each station so
that the circuit-controllers will not be operated until tbe
switches of the calling and called stations are connected
eacli with the home line of the other station. (See cut.)

NO. 718,332.

Telephone Transmitter.

718,310.
rbrpip

R.
Hutchison,
Upper Montchir, N. J., assignor to the Hutchison Acoustic Company, New York. N. Y. Application filed April 5, 1902.

718,205.

1902.

A spring-wire frame is arranged to form a support to hold
a sheet of paper against the open end of the mouthpiece.

^

=

NO. 71S.1S3.

29,

membf

718,264.

(

1

January

filed

molding machine are combined a stamp, a drivr comprising a vertically reciprocating frame,
and an electromagnet moving with the frame and adjustably mounted thereon and coacting with the stamp to raise
the latter as the frame moves upward.

iMJ
^l^

Application

J.

In the

ing

Igniter x\pparatus for Gas Engines. William P. Flint, Pittsburg, Pa., assignor to the
Westinghouse Machine Company. Application
filed June 26, 1902.

718,334.

— VISIBLE-SIGNAL

TELEGRAPH.

Electric Motor.
Edwin S. Pillsbury, St.
Louis, Mo. Application filed July 24, 1902.
In the motor, combined with a commutator, are brushes

718,518.

therefor, a short-circuiting device co-operating with the
commutator and normally out of contact therewith, a centrifugal device for moving ihe short-circuiiing device into
position to engage the commutator seemenis, springs tor
holding Ihe brushes in contBct with ihe commutator segments, and means operated by the centrifugal device for
engaging the springs and relieving the brushes of tension.

Wireless-telegraph Repeater. Harry Shoemaker, Philadelphia, Pa., assignor to Marie V.
Gehring and the Consolidated Wireless Telegraph and Telephone Company, Philadelphia,
Pa. Application filed June 11, 1902.
The repeater comprises a wave-responsive device and

718,535.

relay controlled thereby, a circuit controlled by ibe relay
for insulatine the wave-responsive device and for simultaneously closing the circuits, means for restoring ihe
wave-responsive device, and means for the generation of

re-transmitted energy.

{See

cut.)

Combined with a dynamo, a secondary battery and an
igniting device is a switchboard having a spark-coil and
switches so constructed and arranged as to connect either
or bcih of the sources of energy with the coil and igniting
device,

William E. McCoil Box for Telephones.
Cormick, Chicago, 111., assignor lo the InternaTelephone Manufacturing Company, Chi-

718,371.

tional

cago,

111.

The

coil

Application

filed

May

4,

1901.

box consists of a base an induction coil supported ihereon and carryinij binding posts, and a cover
lunged to the base at one side and provided with a pivoted transmitter arm.

Insulating Lining and Process of Making
Same. George B. Painter, Schenectady, N. Y,,
assignor to the General Electric Company, SchenApplication filed October 6,
ectady, N. Y.

718. 37S.

1898.

A lining fir lamp sockets consists cf a single piece of
insulating sheet fiber shaped by molding to have a shoulder iutermediate ifs length and with the secticns cu opposite sides of the shoulder of differi ni diameteis.
718,405.

Electric Cut-nut.

lyn,

N.

Co.,

New

Y.,

assignor to
York, N. Y.

Charles Wagner, BrookEdward F. Caldwell &;
Application filed June

1902.
contact-supporting block cf insulating material is
rigidly attached to a sianddid or support, and a contactcai ry ng block is mounted to rt tate ou tbe standard. The
casing and tlie rotaiy block are rotated together to make
or break the circuit upun rctaling the parts in one direc-

25,

A

tion only.

XO. 718.215.

— INTEKCO.MMUNICATI.NG

Method of Manufacturing
718.437.
Electric-light Carbons.
Herbert
TELEPHONE SYSTEM.

Conductor, Conduit and Collector for Electricity on Railways.
Robert C. Sayer, Bristol,
England. Application filed October 7, 1901.
The invention consists of a wheel formed as a box with

718,220.

s"des and

a periphery suspended over a hollcw-iootbcd
Teeth on tlie wheel engage with teeih on the rail.
Slots and slide blocks on tli- wheel arc formed so that on
its rotation a chamber is thrust down and mests and opens
on a valve in the riil in a vertical position and remains in
ih^pi-sition uoiil withdrawu by the further rotation cf ihe
rail.

wheel.

718,224.

Intercommunication

Thomas

Sloper,

Wilts,

Telephone
System.
and Isaac H. Parsons.

Leicester, England.
Application filed April 18,
igo2.
In the system are combined a number of stations, each
having a receivtr, a citcuit for the receiver extending to
the other siaiions. and a transmitter ac aU times entirely
discoune' ted from the receiver circuit, and adapted lo be
connected to the receiver circuit of another station.
718,233.

Electric-signal

W. Wilhams,
May 7, 1902.

System for Railways. James

Spokane, Wash.

The system comprises main
coit

Application

filed

or feed wires, a signal cii-

and electrically operated sigDal sppliaoces tbtrein

lantl,

Mich.

Application

Renewed April

filed

Electrolytic

or

H. Dow, Mid-

November

6,

1899.

1901.
manufacturing carbons consists in
mingling comminuted carbonactous material wiih a binder
in the form of a vapor or g^s had having a temperature
greater than that of the carbonaceous material permitting
such nititerial to settle, and molding and baking tbe re-

The process

13,

of

sultant deposit.

<--.

.-;

i

I

Method of Treating Glowers

for DirectElectric Lamps.
Marshall W. Hanks.
Pittsburg, Pa., assignor to George Wesiinghonse,
Pittsburg, Pa.
Application filed March 23, 1901.

current

The method consists in tirst beating (he glowers to conductine temperature and then transmitting tbrcugh them
a normal or overload alterrating current.

Combined Swilcli and Protecting Device.
Harry H. Hornsby and Edward W. Anger, Jr.,

718,460.

— WIRELESS

TELEGRAPH REPEATER.

Telegraph System. Edwin R. Slorm, New
York, N. Y. Application filed July 30, 1S97.
The system comprises a transmitting instrument having
levers operated by the movement of a perforated strip,
and means as a niake-and-break controlled by the levers,
and an induction coil, whereby on the movement of the
peiforated strip electric impulEes of like polarity, but of
varying duration are caused to induce momentary currents of alternately opposite polariiy of equal duration
but at irregular inteivals,

718.588.

Method of Manufacturing Electrolytic or
718.438.
Eleclric-light Carbon,s.
Herbert H. Dow, Midland, Mich.
.Application filed November 6, 1899.
Renewed April 13. 1901.
This process consisis in placing together powdered carbonaceous material, an emulsinn cons'sting cl suitable
binder aud a l-quid in whico the binder is ir soluble or
not readily solub
inixini> such mateiial and emulsion,
ai d subseqiienrl y
ibl reeling he iqud from surli mxture.
718,455.

NO. 718,535.

718,544.

zel,

to

Electric
Sr..

James

Motor

Franklin,

or Generator.
Pa., assignor

Glenshaw, Pa.
Decenjber 13, T900.

C. Titzel,

plication filed
this application filed

March

26,

John A.

Titof one-third
Original ap-

Divided and

1902.

Reissue.

Telegraphy. Harry
Shoemaker,
Philadelphia, Pa., assignor to the Consolidated
Wireless Telegraph and Telephone Company.
Application filed November 8, 1902. Original No.
700,250, dated May 20, 1902.
In the system are combined in a terminal station an

1J.073.

Wireless

aerial conductor, a transmitiiug instrument,

a receiving
instrument, an electromaguetically operated and springreturned means connected to the conductor, and a switch
to make a circuit, which energizes the means to connect
the transmitting instrument to the aerial conductor, the
spring at other times causing the receiving instrument to
be connected lo tbe aerial conductor.

;

WESTERN ELECTRICIAN
CVERY SATURDAY.
CHICAGO, JAXUARY

XXXII.

Vol.

W. Bowen, President Northwestern

F.

Electrical Association.
its annual convention in Milwaukee last week
Nortiiwestern Electrical Association chose for
its president for the ensuing year F. W, Bowen of
Kenosha, Wis. Mr. Bowen has been a member of
the association for about six years, and during that

.\t

the

time has been one of its most enthusiastic and valu-A.s has been especially shown at the
able members.
last two conventions of the Northwestern associaHis keen
tion, he has been a power on the floor.
insight into business principles and his familiarity
with general central-station problems have led him
to speak frequentlv, adding to the value of the discussions and tending to promote measures which
would be helpful to the association and its members.
In accepting the honor of presiding officer he
voiced his interest in the association as follows:
"I can assure you at the present time that whatever
is

as an associa-

to the interest of this association,

whatever

tion,

w'ill

best conserve

interests

its

and

within
my power. I am not at all unmindful of the
honor which has been so kindly thrust upon me.
I assure you that though at times I may express
myself more fully than I should upon some of
the questions that are brought before the association, it is not with a view of bringing myself

will best elevate the association,

I

shall

do

if

No.

31, 1903.

Aeronautical Engines.

;

it is with a view solely
and only of bringing out, if possible, the points
and I think are of value to the association."
Frederick William Bowen is a native of Chicago and has lived here the greater portion
of his life. He was born in 1849 and received
his education in the grammar and high schools
of the city. His first connection with the lighting
business occurred at the time when Captain Eads
was building the bridge across the Mississippi

The question

of suitably
bridge came up.
This was before the advent of the incandescent
lamp, and the forms of illumination then in
common use could not be used in the caissons
at

St.

lighting the

Louis.

caissons

of

the

on account of the high atmospheric pressure.
Finally the oxyhydrogen light was brought into
use, and Mr. Bowen had much to do with its
introduction at that time. From that period to
the present Mr. Bowen has been connected with

various gas and electric-lighting developments
At one
in St. Louis, Chicago and other cities.
time he w'as an inspector for the fire underHe
writers, his territory being the Northwest.
always maintained a residence in Chicago until
about two or three j-ears ago, when he moved
his family to Kenosha, Wis., where his business
interests have been centered during recent years.
It was about six years ago when Mr. Bowen
went to Kenosha and took up the gas plant there
and rebuilt it. Three years afterward he bought
the old Schott electric-lighting and heating plant
and consolidated the systems under the management
of the Kenosha Gas and Electric Company. Mr.
Bowen is secretary and manager of the company and
James Cavanaugh is president, while R. N. Kimball,
a member of the Northwestern Electrical Association, is the vice-president and superintendent of the
company. Kenosha is a citj' of 12,000 people, and
Mr. Bbwen's company furnishes a regular electriclighting and power, as well as a gas service. An
alternating-current system is used except for con-

tract street lights.

The company

is

about to begin

furnishing pow-er for the operation of the electricrailway in Kenosha and vicinity, w-hich has been
This railway
built by B. J. Arnold of Chicago.
connects with the Kenosha-Milwaukee line and will
shortly be extended to Waukegan, to connect with
the Chicago railway.

Besides his connection with the active operation
of the Kenosha central station, Mr. Bowen has a wide
practice in consulting work, being frequently called
to examine and investigate and make engineering
reports on electric and gas plants all over the country.
His duties in this line take up a considerable
share of his time. Mr. Bowen is also president of
the Wisconsin Gas Association and is a member of
He was a director
the Western Gas Association.
of the Northwestern Electrical -Association last year,
and his selection as president comes to him as a

and deserved compliment.
married and has two daughters.
fitting

Mr.

Bowen

is

FREDERICK W. BOWEN.
apparatus against the wind as it emerges from the
building.
It will be understood that the doors are
in the end of the building, so that when they are
open the balloon, which fills the whole of the inThese buildings should
terior, may be drawn out.
be placed at one side of the park with a clear run
free from trees and obstructions in front, the longer
I understand that a great number of
the better.
experimenters are now at work on aeronautical apparatus to be shown at the St. Louis exhibition, but
as to

whether the aeronautical part of the exhibition

will be a success or not is altogether another question.
true flying machine large enough to carry

A

one man has not yet been made, although vast sums
of money have been spent on e.xperimental work.
As far as dirigible balloons are concerned the French
government has already spent a vast sum, and has
found that it is quite impossible to make a dirigible
balloon which will make headway against even a
Santos-Dumont has perhaps done betslight breeze.
ter than the French government experimenters, and
I think he has gone as far as it is possible for anyone
Still,
to go in the direction of dirigible balloons.
think
balloon
is not able to travel fast enough through the air to
hold its own even against a slight breeze. So I am
of the opinion that if there is an exhibition of dirigible balloons at St. Louis, that very few of them will
be able to return to the point of departure. It will
be found, I think, that when these balloons ascend
they will travel with the wind just exactly like any
other balloon, no matter which way they are pointed,
and that they will descend to the earth just like other
if

we look the matter squarely in the face,
we shall see that. even Santos-Dumont's

I

that

balloons,

the point of departure by some means of land
conveyance.
"I do not know whether I shall attack the question
again myself or not. However, in any case, I shall
be pleased to send one of my steam engines to St.
Louis, which I think is the lightest steam engine for
its power ever made in the world.
The Hon. Charles
Parsons, the inventor of the steam turbine, in a
lecture some years ago, said that the lightest heat
engine that had ever been made in the world in
proportion to the power developed, was undoubtedly
the Maxim gun, which I think he said weighed 60
pounds, and developed 20 horsepower in energy.
Next to this he said he would have to place my
flying machine engines and steam generator, which
weighed about 12 pounds to the horsepower. As a
matter of fact, however, the engine that I should
send to St. Louis weighs 320 pounds this does not
include the boiler and is one of a pair that I employed. When this engine was run with 310 pounds
of steam as a compound engine it developed 181
horsepower. If, however, it was used as a simple
engine, both cylinders being connected direct to the
boiler with high pressure in both cylinders, it would
develop at least 300 horsepower. If I had given the
power to these engines in the ordinary way, that
is, from indicator, it would have been considerThe power
able more than 181 horsepower.
given was actually that communicated to the
to

President Francis of the St. Louis Exposition has
received a letter from Sir Hiram Maxim, and the
following extract will be of interest:
"In regard to the aeronautical part of the exhibition, I should say that as you have about 1,200
acres, you will be able to appropriate a fairly large
At Baldwyn's
piece of ground for this purpose.
Park, where I conducted my experiments, I had
a clean run of i,Soo feet, which, however, I found
in fact, I was quite unto be altogether too short
able to finish my experiments there on account of
the limited space at my disposal, and this notwithstanding the fact that I had 40 acres of ground.
it
'T-f there is to be an aeronautical exhibition
will be necessary to have certain buildings erected
large
buildings
ought
be
made
These
to
as shelters.
enough to be useful either for flying machines or
balloons, and I should say that if they had a clear
width of 80 feet, a length of ico feet, and a height
Each buildof 60 feet, that would be quite ample.
ing should be provided with a pair of doors to open
outward in such a manner that when they are open
they form a kind of air-shield for protecting the

to personal notice, but

River

5

and have to be dismantled and sent back

—

—

screw and delivered by the screw.
"I think it will be admitted that my steam
engine and boiler were very light and effective,
but they required a vast quantity of water; indeed, the quantity of water was so great that
even if my engine and boilers had not weighed
anything at all the machine could not have been
considered a success. At first it appeared to me
I
that I should be able to condense my steam.
entered into careful mathematical computations
as regards the power and lifting effect, basing
my calculations altogether on formute which I
obtained from experiments made with a very
much smaller apparatus, and also from the formula of Professor Langley. However, it was
found that a very large machine was not anything like as efficient as.the small models. I had
expected in the first instance that I should only
require 100 horsepower, -while I found by experiment that I could condense all my steam
when I was running at a velocity of 42 miles an
hour. When, however, I ran my power up to
362 horsepower, it was quite impossible to condense the steam. In regard to condensers, I
found that with extremely thin oval tubes driven
sideway through the air at the rate of 42 miles
an hour, the steam for one horsepower could
be condensed with one pound of copper, the
temperature of the air at the time being 62 degrees F. ."^t the time I made my experiments
the steam engine appeared to be preferable to all
Since that time, howe^-er. I should say
others.
that £i,ooo,coo sterling has been spent in the
various countries in the world in experimental
work on petroleum motors for driving motor
cars, and these experiments have all been in the
direction of great power and extreme lightness.
The experimenter on aeronautical machines, therefore, has an advantage now which none had a few
years ago. He can take the engine where the motorhas left it, and refine it still more in the direction
of lightness at a comparatively small expense. The
quantity of Water required for keeping the cylinders
of a gas motor cool is only one-seventh as much as
was required to run a steam engine of the same power.
It is, therefore, e\'ident that the petroleum motor is
the one which lends itself best at the present moment
to experimental work on aeronautical machines."

man

American

Telegraph Company's
Annual Meeting.

District

At the annual meeting of the American District
Telegraph Company in New York city on January
22d the old board of directors was re-elected. President R. C. Clowry, in his report, said that there was
need of a thorough overhauling of the entire plant
of the company. The boxes and lines now in use
needed renewal, he said, because considerable complaint had been caused among patrons by boxes failing to ring up. The gross earnings of the company
were stated to be $610,042, against $624,192 in 1901
the net earnings, $96,866, against $88,648 in igoi.
The total surplus was put at $98,709. The following
Miles of wire in operation.
figures were also given
1,552; number of offices in operation, 85: number of
instruments in circuit, 27,940 total number of mes:

;

sages delivered (for year), 5,223,871; total
of messages collected (for year), 2,298,036.

number

-
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Automatic Voltage Regulation.'
By H.

the middle

C. Wirt.

In order to give satisfactory electric service, where
constant-potential current is furnished, the current
must be supplied at almost constant pressure.
variation in pressure of only one per cent, has a
marked effect in the life and candlepower of incandescent lamps. An increase in pressure of one
per cent, will reduce the normal life of an incandescent lamp about 18 per cent., and will increase the
variation in pressure
candlepower si.x per cent.
From the
will also change the speed of motors.
above it will be seen that it is of the greatest importance to the welfare of a central station that
the current be delivered to its customers at a conIt can be fairly claimed that centralstant voltage.
station managers operating direct-current generators
have given the subject of voltage regulation much
closer study and arc furnishing current at more
nearly uniform pressure than is supplied from alternating-current stations. This is probably due to the
fact that in the direct-current station the loss in
pressure at full load from generator to lamp is usually about 20 per cent., while in the alternating plant
The high loss in
the loss is about 10 per cent.
pressure in the direct-current plant has necessitated
the use of feeder regulators and pressure wires, run
from centers of distribution to all meters at the
station, so the station attendant can constantly adjust
the feeder regulators so as to maintain constant
pressure at the centers of distribution. This plan
of operation has given such good results that it
has been found possible to use high-efficiency lamps
requiring 3.1 watts per candlepower, instead of 3.6watt lamps, as formerly used. In the alternating
plants, on account of the smaller drop in the feeders,
pressure wires, centers of distribution and feeder
regulators are rarely used, it being generally assumed that five or 10 per cent, variation does not
The maaffect the operating of a plant materially.
jority of the alternating plants are still using lamps
taking 3.6 waits per candlepower.
If the customers' circuits were supplied with current of constant pressure the output in incandescent
lamps could be increased 13.9 per cent. The object
of this paper is to bring to your attention some
generator and feeder regulators, by the use of which
central-station managers can, w'ith small expense,
supply their customers with current of uniform pressure and at the same time increase the output of
their incandescent service 13.9 per cent, without
any additional expense other than the cost of regulators and pressure wires.
The extensive and growing use of curve-drawing
instruments has disclosed how variable the pressure
is in most of the central stations of the country.
No central-station manager should be without one
or two of these instruments. Before attempting to
regulate the pressure at centers of distribution by
means of feeder regulators the main source of supply should be maintained at the proper pressure.
The pressure at the generator must vary with the
Generators
load, in order to overcome line losses.
are usually constructed to give 10 per cent, higher
pressure at full load than at no load. The voltage
of a generator is greatlv affected by the speed and
by temperature changes. From the above it can be
seen that an automatic generator regulator has distinct advantages over any system of compound wind-

A

A

ing.

type of regulator for generators was the
automatic rheostat of Mr. Edison, which was used
direct-current generators 15 years
shunt-wound
with
ago. This was used about five years, when its
manufacture was discontinued in favor of the compound-wound machine. The advantage of being
free from change in voltage due to change in speed
and temperature was not sufficient to overcome the
higher cost, as compared with a compound-wound
machine. This type of regulator, to be used with
modern machines, is not a success, owing to its inIn
ability to control the voltage quickly enough.
order to vao' the voltage quickly, the fheostat arm
would have to move a considerable distance instantly,
and regulators of this type have failed to control
the voltage as the service demanded. The compound-wound generator does not give proper voltage
when its speed is changed, and the compound winding does not correct for temperature effects.
A generator regulator of novel design has recently
been invented by Mr. A. A, Tyrrell and is about
to be placed upon the market by the General Electric
Company. Two types have been designed, one to
be used with direct-current generators known as
typc-TD, and the other type-T.^, for alternatingcurrent generators. These regulators control the
voltage of the generators by closing and opening a
short-circuit around the field rheostat, thus cutting
in and out the resistance in the field circuit of the
generator, the voltage being varied by the length
of lime the resistance is included in circuit and out
of circuit. This operation is made at a high rate
of speed, van-ing from 50 to 800 times a minute.
The movement of the contacts which switches in
and out the resistance is accomplished by a relay,
the motion of the contacts being about one-sixteenth
of an inch.
The direct-current regulator has a control magnet,
which is connected across the circuit, the voltage
of which is to be regulated. A relay is located at

The

Paper read b.:fore the Northwes.ein E.ectrical Association
Milwaukee, Wis., January 22, 1903.
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at
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The movement
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of the

con-

tacts of the control magnet causes the relay contacts to open and close,
the relay contacts are connected to the terminals of the field rheostat of the

generator. \V'hcn the relay contacts are closed the
field rheostat is short-circuited, which cuts out the
resistance, and so causes the generator to give its
highest voltage.
\\ hen the relay contacts are open
all the resistance of the field rheostat is inserted in
the field circuit of the generator, and so causes it
to give the lowest voltage, and by rapidly closing and
opening the relay contacts the voltage of the generator is maintained at a constant value. This operation is done at about 800 times per minute.
condenser is connected to the relay contacts to prevent injurious sparking. The control magnet is connected by means of pressure wires to the center of
distribution.
curve-drawing voltmeter, when connected to a circuit, the voltage of which is controlled by one of these regulators, will show a record
as straight as if ruled with a straight edge.
The voltage of the alternating-current generator
is controlled by varying the resistance in the field
The regulator for the alternatingof the exciter.
current generator is similar to the direct-current
regulator, with the addition of another control magnet, which is connected across the exciter circuit.
Fig. I shows the connections of the regulator for
alternating-current generators, and Fig. 2 is a diagram of the working parts. In Fig. i (A) (B)
(C) (D) are single-pole switches for four exciters
Points (6) and (13)
in parallel on one regulator.
are connected to the condenser. The magnet on the
left is the direct-current control magnet, which is
connected across the exciter circuit, while the magnet on the right is the alternating-current control
magnet, which is connected across the circuit to be
regulated, w-hile the relay is in the center of the
board. The alternating control magnet has two
windings, one which is connected across the circuit
to be regulated, the other which is connected to a
The function of the second
series transformer.
in Fig. i) is to build up the generator
winding
voltage in direct proportion to the current in the
line, and thus compensate for the loss in the line.
It has five amperes maximum capacity and is wound
on the outside of the main winding and connected
by posts (g) and (10) to current transformer. The
compounding effect can be varied by means of two
levers swinging over contact points which cut in or
Once the reguout various turns on the magnet.
lator is adjusted, it will maintain constant potential
at a center of distribution without any hand adjustment, irrespective of the character of the load. The
regulation is not affected by speed changes, unless
the speed is so low- that the voltage could not posThe alternating-current and
sibly be maintained.
direct-current control magnets, together operate a

A

A

(CW

of contacts known as floating contacts,
relay magnet
the
which opens or closes the
shunt circuit across the exciter field rheostat as in the
regulator dedirect-current
scribed above. The function
of the floating contacts is so
to actuate the relay magnet
that
the voltage is maintained under all conditions of
exciter and alternator voltThese contacts bring
ages.
together the alternating-current and direct-current portion
of the regulator and
control the voltage of both
simultaneously.
These contacts will usually raise from

pair

which

generally accomplished by means of hand
and therefore it is only imperfectly done.
feeder regulator will do the work
much more accurately and more cheaply than an
operator with a hand rheostat.
The alternating-current feeder regulators have
been made in two types, one a booster transformer
of the induction type, which is similar to the wellknown constant transformer, used with series arc
lamps, the movement of the coils being accomplished
by compressed air, operating on a piston and cylinder, the movement of the coil being controlled
by a voltmeter. This type of regulator has the
advantage of having no contacts, and the voltage
can be very gradually varied. This type is recommended to be used in connection with generators.
Where a transformer is used in connection with
a transmission plant stepping down the voltage from,
say 10,000 to 2,000, a dial switch can be placed upon
the transformer.
The contacts can be arranged so
that a portion 01 the winding can be cut out, thus
the secondary voltage can be varied at will. The
movement of the switch arm is controlled by a voltmeter, a motor furnishing the power necessary to
move the switch. The voltmeter operates magnetic
clutches, which apply the power to the switch.
The
advantage of this type of regulator over the induction type is somewhat lower first cost.
The disadvantage is that the voltage has to be varied by different steps, depending upon the number of contacts
employed.
variation of a volt is a little too great
for the best work; therefore the induction-type regulator has advantages over the dial-switch type.
Regulators of the above types have been used in
connection with w'aterpower transmission plants, as
in such cases the drop of pressure in lines is frequently very great and the variation in voltage considerable.
There seems to be a large field for the
use of such regulators. In some w'aterpower transmission plants the variation in voltage at times has
been as much as 20 per cent., which gives very unsatisfactory service to the consumers.
An installation of these automatic feeder regulators has corrected the trouble and maintained almost constant
voltage, so that the service is satisfactory.
Heretofore in trying to overcome troubles from
bad voltage regulation attention has been given almost w-holly to the question of making waterwheels
operate within proper speed limits, but such means
cannot be made to compensate for line losses, so
that it w^ould seem desirable to use automatic feeder
regulators rather than to depend wholly on waterwheel governors.
At the present time it is almost the universal
practice to use separate circuits for lighting and
motor work, necessitating large expenditure on the
It
has
part of the central-station management.
been considered almost impossible to give good lighting service and have an extensive motor service
this

is

regulators,

An

automatic

A

operate

no load

about
to full load
thirty-seconds of an
inch, while the exciter voltage may vary from 10 to 130
in

non-lndtjct_ive

Resistance
a

in

box external

to Reoulator
Main Cont-actS

A C magnet

•

three

volts,

To A,C.Circ-ji

order

to

Rei2

maintain

the desired alternating voltage.
One regulator will regulate any number of generators of anv kilowatt capacproviding they are all
ity,
running in parallel and the
exciters are also in parallel.

Feeder Regulation.

Reia

Reversmo Swt

-

Reversinc Switch

The

voltage regulators referred to in the early part
of this paper are designed to p^^^
AUTOMATIC VOLTAGE REGULATOR FOR ALTERNATORS. -DIAGRAM OF CIRCUIT
control the voltage of the
CONNECTIONS.
generators. These regulators
may be controlled by pressure wires brought back operated from the same mains. With automatic
from a center of distribution, but as the distribution
voltage generator regulators and automatic feeder
system from a central station is usually laid out for
regulators, very satisfactory service can be obtained
several centers, it is necessary to have means of
where lights and motors are operated from the same
automatically adjusting the voltage for additional
circuit, and several installations have been made
where these results have been obtained. This new
centers of distribution.
practice will undoubtedly reduce the cost of outside
For this purpose the automatic feeder regulator
construction by reducing the number of feeders.
for alternating-current generators has been develusually customary to allow considerable
pressure from the central-station generator
incandescent lamp or other translating device.
Frequently this drop amounts to 10 per cent,
of the initial voltage.
With such a drop, which
varies according to the load, it is manifestly necessary frequently to adjust the voltage at the central
station in order to keep it at a uniform voltage
at the center of distribution.
At the present time
oped.

drop
to

It is

Discussion.

in

the

Minn.
It seems to me that
got a question before us now that there is
not a plant in the country that is not vitally inare operating a watcrpower plant
terested in.
similar to what Mr. \\'irt has described, and we must
keep a man at the switchboard and one at the water-

H.

J.

Gille. St. Paul,

:

we have

We

wheel governor,

day

and

night.

Has

this

system
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been worked out so that it will handle rotary converters at the end of a 30-mile transmission line?
Mr. Wirt: We are working on that line. We
can do the work all right, if we have a motor-gen\\"e are developing regulators to keep
erator set up.
motors at absolutely constant speed. I think we can
do something with the rotarj- converter. Before the
regulator was used the cases of trouble that we
had from that source were such as to cause us to
throw up our hands, and it was practically a question
of taking our machinery' back; and we got hold of
Mr. Tyrrell and sent him out with these regulators,
and they think he is a nice fellow, he did the work
so well. I asked him how he hajipened to get it
up, and he said, he was standing at the switchboard
(he was a dynamo attendant), and it occurred to
him one day to short-circuit the rheostat of an exciter.
He had a wire in use constantly as a regulator, and he said that it occurred to him that if
he could effect regulation by hand he could do it

91

to get a iio-volt working result.
As regards compounding for inductive loads, that is allowed for,
and Mr. Tyrrell, who has made a special study of
that, says that it compounds for the inductive loads.
[Charts were exhibited by the speaker, showing
the difference in constancy of voltage with and without the regulator, the charts where the regulator
was used showing a practically constant voltage in
every instance, \Vhile the voltage where the regulator was not used was quite variable.]

Induction Generating System.

generator magnetizing windings are disposed so as
to set up a rotary magnetic field.
In inductive relation to the rotary field is a cooperating element
(10) (10"), adapted to be driven above synchronous
speed by any suitable prime mover, indicated as a
driving belt (15).

The cooperating element (10) may conveniently
be provided with a -squirrel-cage winding, consisting
of copper conductors threading the core parallel to
the axis and connected together at the ends by conducting disks.

An

invention relating' to the generation of alternating currents by the inductive reaction of a rotary
magnetic field and a closed-circuited relatively movable cooperating element driven above synchronism
with relation to the rotary field, has recently been

patented by Charles S. Bradley of Avon, N. Y. One
object of the invention is to permit an exciter of
low electromotive force to furnish the magnetizing
current of a rotary field or a number of such fields.
Another object is to permit a number of such generators to be thrown upon a dissupplying intribution
circuit
Main Contactsduction motors and other transt^
^Pivot
lating devices as the load may
require without the necessity of
bringing the several generators

in

In inductive relation to the rotary

is an auxiliary winding (11),
which electromotive force is generated by the re-

field

of the generator

following the cutting of the rotary

action

field

of

member. The
auxiliary winding may be closed upon itself and
force by the conductors of the rotary

symmetrical

connecting

with

tapped

at

switch

(12), by which polyphase current may be
into a distribution circuit (a) (b) (c).
The

points

a

automatically, and that was the starting point of
the invention. In looking over the records of Mr.
Edison we found that he had done work similar to
this, but his work was connected with a direct-cur^Piuot.

synchronism.'
invention is carried out by
means of an exciter capable of
generating alternating currents of
low voltage, these currents being
into

The

connected through switching devices with the magnetizing windings of one or a number of induction generators, the co-operating elements of which are provided with windings closed upon
themselves and are driven by a
prime mover at a speed above
that of the poles of the rotary field. The generators
are provided also with an auxiliary winding, in which induced
currents are developed by the re-

the closed-circuited
element on the rotary field, and
this winding is connected with
action

of

the distribution or consumption
circuit.

The

magnetizing

cir-

including the exciter and
field, are rendered electrically resonant by devices for
adjusting the capacity inductance
product, so that the capacity of
cuits,

rotary

each circuit or branch in microfarads multiplied by the inductFIG. 2.
AUTOMATIC VOLTAGE REGULATOR FOR ALTERNATORS. —DIAGRAM OF aUCC in hcurieS wiU equal 25,300
ELEMENTARY CONNECTIONS.
divided by the square of the rate
rent machine, and it was not developed for an alterof alternation of the exciter. The exciter is preferably
nating machine, and his work was only of an exadapted to generate polyphase currents and is operated
perimental character.
at constant speed, so that a condenser employed to
Mr. Gille: Do you believe that if this regulator
produce resonance may have a constant adjustment
house,
it
the
generator
the
power
was attached to
at
relatively to the inductance, which latter will fluctuate
would produce the desired result?
but little with change of load. The interposition of
Mr. Wirt: Yes; it could be arranged so that it
would maintain practically, absolutely constant voltcondensers raises the voltage in the rotary field and
age at your point of distribution.
produces a much greater magnetizing effect on the
Professor W. B. Jackson, Madison, Wis.:
rotary field than would be possible without their
have found, as Mr. Wirt says, that to regulate
employment.
quickly, the arm of the rheostat must be thrown
The invention comprises a generator having a
clear around and brought back, which it is very

We

But this
for a man to do quick enough.
machine does the work. I wish to ask Mr. Wirt,
and it is a point that I do not believe would really
be troublesome in the regulator, but it seems to me
with a very sensitive exciter there would be a tendency for a variation in the voltage passing through
the generator field, and I would like to know whether
any trouble of that sort has been noticed, from the
heating of the fields, from the use of this Tyrrell
regulator? Another point which I think is of interest is whether in the compounding of the regulator, the regulating for the inductive drop has been
taken up?
Mr. Wirt: As regards the exciter, we do not
notice any flickering in the light. We did until ver>*
difficult

recently notice a flickering in the light of a directcurrent machine, and we were up almost to the
point of recommending an independent exciter for
the direct-current machine where the flickering was
objectionable: but we found that by greatly increasing the rapidity of the relay magnet, we could do
have not noticed
away with all the flickering.
any trouble with any of the generators operated, in
connection with these regulators, in the way of

We

_

or othen.vise. We do not simply go
way. but go way down, if we want to
bring the voltage down. We apply so much energ>'
to changing the voltage, that it overcomes any reluctance of the fields, and for that reason we stipu-

heating

down

fields

a little

_

the operation of the regulator, that the exciter must be one where you have great range of
voltage, where you can apply 125 down to 40 volts

late in

magnetizing winding supplied by an exciter through
condensers and a rotor or movable element driven
above synchronism in the rotary field. It comprises
also an auxiliary winding in inductive relation to
the rotary field for leading off induced currents.
The accompanying drawing is a diagram of a system embodying Mr. Bradley's improvements.
In (i) is represented an exciter armature driven
in inductive relation to a field magnet (2) charged
by a direct current. The organization may be simplified by commutating the arjnature currents and leadgenerated
through
ing the direct current thus
brushes to the field-magnet winding. The armature
winding is tapped at a number of symmetrical points
and connected with ring contacts (4) (5) (6),
upon which bear brushes leading to one or more
magnetizing windings (7) (7^) of induction generators.
The system is shown organized for operation
with three-phase currents, though polyphase curSingle-phase
rents of any order may be employed.
currents may also be employed, as the reaction of
the two generator elements will in such cases set
up a rotary magnetic field. Switches (8) (8^) are
interposed between the exciter and the magnetizing
windings of the generator, and in each branch of
the circuit is a condenser (9) fg^) {g^), adjusted
The
to a value to produce electrical resonance.

INDUCTION GENERATING SYSTEM.

thrown

circuit may supply induction motors,
lamps, or other translating devices, as indicated at
It is not necessary that the auxiliary
(13) (14).

distribution

winding should have the same relation to the core
the rotary-field winding, provided it be in inductive relation to the magnetic circuit.
Mr. Bradley says: "The exciter sets the rate of
alternation or time period of the whole system, and

as

the currents generated in the generator circuits will

The several
of necessity coincide with this rate.
generator rotors or revolving members may be given
any speed, provided it be above synchronism that
is to say, provided its conductors move faster than

—

the poles of the rotary field

—and

yet the period or

rate of the generated currents in the auxiliary wind-

ing will

when

be the same.

It

follows,

therefore,

that

the load varies in the distribution network ad-

ditional generators

may

be thrown upon the circuit

maintain the current without adopting special
means to synchronize them with the generators already at work. The preferable mode of procedure
is first to connect the rotor with the prime mover
and raise it to a speed above synchronism and then
close the switches leading to the exciter and disto

circuits, respectively.
By reason of the
resonant adjustment of the magnetizing circuits an
exciter of low electromotive force may be employed,
and yet a strong magnetizing current will flow in
the magnetizing winding and charge the induction

tribution

The auxiliary winding may of course
be arranged to produce any desired voltage.
By
adjustment of the condensers to effect resonance a
small exciter may be used, and even without a resonant adjustment the addition of capacity to the
circuit permits a smaller exciter than must otherwise be employed, the capacity acting also to progenerator.

duce a better relation of the magnetizing and work
current.

Interurban Railway
Articles

incorporating

the

in

Kentucky.

Louisville

and

Inter-

urban Railway Company have been filed in LouisThe capital stock is $500,000. The inville, Ky.
corporators, each of whom holds 25 shares are the
following: T. J. Minary, J. B. Speed, J. W. Gaulbert, Attila Cox, John Stites, Harry Bishop, Clarence Dallum. It is the purpose to build connecting
with the present terminus of the Louisville Railway
Company out to Jeffersontown, seven miles, and
thence to Shelby ville, 17 miles, to Minoma, 11 miles,
to Valley Station. 10 miles, and to Worthington, to

The company is authorized to incur indebtedness not exceeding $3,000,000.
miles.

—

:
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Velocity of Propagation of X-Rays.'
By R. Blon'dlot.
After several years devoted to fruitless attempts
determining the speed of propagation of X-rays,
it
struck me that by applying a principle corresponding to that of Romer for measuring the velocity of light, one might recognize whether the speed
of X-rays is or is not comparable with tliat of the
electromagnetic waves. I was thus led to the following experiment
To the poles (B) and (B') of an induction coil
(Fig. I) are attached two wires connected with
the electrodes (H) and (,H') of a focus tube. Before reaching this tube, these wires, stretched horizontally and parallel to each other, are fixed to the
two Iialves of a Hertz exciter, consisting of two
at

(A) and (A'),

eight centimeters in
centimeters long, adjusted horizontally in the walls of a bottle containing vaseline
Below this bottle (not shown in the figure)
oil.
is placed a resonal(»r formed of a loop of copper
wire (DU'C). This is shown beside the exciter, but
in reality the straight portion (DD') is placed under
(A.-V).
The gap (C) of the resonator is toward the focus

brass cylinders

diameter and

tube,

so

FIG.

as

I.

to

six

spceive

the

X-rays

from

it.

It

is

VELOCITY OF PROPAGATION OF X-RAYS.

protected against all other radiation by screens of
black paper and a plate of aluminum.
By suitabb' regulating the explosive distance of
the exciter in the oil, it is possible to make the fociis
tube and the exciter work simultaneously. This is
At everj^ current of break of
what then happens
the induction coil, the difference of potential between (H) and (K' ) attains a value sufficient to
make the tube respond, .^s the difference of potential continues to rise, the spark passes in the exciter.
The tube, suddenly deprived of energy, is
extinguished, while the oscillatory discharge of the
Suppose, first of all, that the
exciter is completed.
tube is arranged near the exciter, the wires (AH)
and (,.\'H') being as short as possible, say II
centimeters. Enter as abscissae (Fig. 2) the times,
reckoned from the instant at which the spark passes
through the oil, and as ordinates the differences
of potential between (A) and (A'). Thus we have,
as we know, a rapidly damped sinusoidal curve
(MXPQ). Once the apparatus is adjusted, the
potential necessar>' to make the tube work is only
slightly fess than the spark potential of the exciter.
this
It suffices, in fact, to diminish very slightly
sparking distance to make the discharge not traverse
the tube at all, but to pass entirely through the
exciter.
This peculiarity is of great importance.
It follows that the tube extinguishes itself as soon
the
potential
lias diminished a little at the beas
ginning of the oscillatory discharge, and, therefore,
at the end of a time less than a quarter period of
the exciter. The curve representing the intensity
nearly horizontal
a
of the X-rays is, therefore,
curve (RSj, preceding the exciter discharge, and
followed by a suddenly descending portion (SU).
jibe wave-length of the exciter was 1.14 meters,
io'°) seconds,
its period was, therefore, 114/(3
and, therefore, (OU) is much less than 114/(3
io'°
4) seconds.]
Let us construct the curve having for ordinates
the values of the electric force produced at the gap
of the resonator by the discharge of the exciter.
The ordinate of this curve is zero as long as the
whole discharge passes through the focus tube
It
i.
e., up to the origin of times on the diagram.
only reaches a notable value at a time when the
exciter is already partly discharged, and the maximum of this electric force only occurs when the
exciter has acquired a contrary charge i. e., at the
end of a half period represented by the abscissa.
It follows that when the resonator commences to
act, the X-rays are already extinguished, and, consequently, there is no action of the tube on the
secondary spark. This is verified by experiment,
for if a plate of lead is interposed between the tube
and the break, so as to intercept the X-rays, the
spark is not affected.
Leaving the focus tube in position, let us replace
the short wires (.'\H) and C.A'H') by wires 25 centimeters long, having no sudden bends. This lengthening of the wires, by delaying the extinction of
the X-rays for a lime required by the Hertzian
waves to traverse the extra 14 centimeters, has the
effect of delaying by an equal amount the disappearance of the X-rays at the break, and of allow;ing these rays time to act upon the spark. This is
observed in fact, for the interposition of a sheet of
lead makes a spark decidedly less _ bright. This
action of the X-rays increases on still further increasing the length of the wires. For lengths of
33 centimeters. 80 centimeters and 130 centimeters
:

X

X

X

—

becomes more and more marked.
These experiments show that in my apparatus the
X-rays are extinguished as soon as the electric disit

charge has ceased in the tube. Indeed, in the experiment with the very short wires, it is found that
there is no action, whereas it suffices to increase
the length by 14 centimeters to obtain visible action.
If, therefore, there is a prolonging of emission of
X-rays, or a prolonging of their action at the gap
their cessation, the sum of these intervals is
10'" seconds.
small in comparison with 14/3
Let us take folded transmission wires of invariable
length, say, 50 centimeters, and let us gradually increase the distance between the tube and the gap.
By virtue of this increase of distance, the X-rays
will experience a retardation equal to the time they
take for traversing the distance betwen the tube
and the gap. Their disappearance at the gap is retarded by the same amount, and if their speed is
comparable with that of Hertzian waves, the effect
of increasing the distance of the tube must correspond to that of lengthening the wires, i. e., an improvement in the coincidence of the epoch when
the electric force exists at the gap with the epoch
when the X-rays are present at it, and consequently
an increase in the action of these rays upon the
spark. One is, therefore, led to this paradoxical
conclusion: The tube should act better from a distance than close by. To my great surprise, this
experiment succeeded completely; the brightness
of the spark increases with the distance of the tube.
This is a certain and constant fact. The increase
is due to X-rays, for if a small disk of lead is placed
against the sheet of aluminum the effect .disappears.
The spark at once becomes feebler, and remains invariable whatever the distance of the tube.
This surprising fact is the first verification of
our supposition that the speed of propagation of
X-ra3's is comparable with that of Hertzian waves.
Let us now take transmission w'ires of greater
length, say 80 centimeters.
When the tube is taken
further away it will happen at a certain distance
that the X-rays will have at the gap their full
intensity during the whole time that the electric
force at the gap retains a notable value (Fig. 3).
The efficiency of the X-rays will then be as great
as their intensity allows.
If the tube is removed still further the coincidence
between X-rays and the electric force at the gap
will not be improved, and the X-rays will lose more
and more in intensity, so that their action will have

t

Tiaoslatsd from the Compte!: RoDdus by the LondoD Eltc-

ician.

January
of the second and of the third
of five measurements.

Vi

X

verj-

column

is

31,

1903

the

mean

b.

after

-7
9
12.5

tz.

BlOLdlot.

MeaD.

-5-9

-6.2
9 7
12.3

i-5
8.9

15

10.5
12
15.

14.5
=4.5
30
39-6
23.2

=5
io

40
25

14.

25.3

24.9
30.5
39-4
23.9

3"

39.3
24.6

seen that the numbers of the fourth column
very little from the corresponding numbers
of the first column, so that the differences can be
attributed to the impossibility of determining in a
very precise manner the position of the tube which
makes the spark a maximum.
'Ihc series of experiments. So in number, summarized in the preceding table give the following
definite result
Replacing a and b by the mean of
It is

differ

:

V7V

=

their values, we find
161.7/163.5.
series of experiments gave 13S/139, 146/144.
ratios are very close to unity.
The separate

Other
These
meas-

urements often present notable variations, as seen
in the above table, but the influence of these portions
always disappears in the means of a great number
of determinations. I have found that the values of
b are independent of the size and form of the resonator.

Here is another kind of experiment, in which the
time employed by tne X-rays to cover a certain
space is also compensated by the time taken by the
electromagnetic waves to traverse a certain length
of wire.
But in this case it is not the transmission
wires which are lengthened or shortened it is the
wire o-f the resonator. The ends of the resonator
are separated by 0.3 centimeter, and two wires are
soldered to them, representing a small transmission
line.
At the end of this line is attached a spark
micrometer, and the new gap is brought to the
position of the old one by bending the small line
back upon itself. The action of the e-xciter upon
the resonator then produces a Hertzian wave which
must traverse a certain length of w^ire to reach the
gap and there produce a snark. If, therefore, each
half of the resonator is lengthened by A centimeter, the spark is retarded by A/V seconds, and
to obtain the maximum spark we must increase the
distance between the tube and the gap by B centimeter, such that B/V
A/V. The observed
value of B/A gives that of V/V.
In this calculation B and A are replaced by their
mean values in the different experiments. These,
very numerous and concordant, in which
has
been varied from zero to 25 centimeters, gave
;

^

=
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FIG. 2.

maximum. This is what was actufound
The spark passes through a maximum
when the tube is about 53 centimeters from the gap.
The maximum is due to X-raj'-s, for it disappears
on interposing a small leaden disk. Thus the suppassed through a
ally

:

position that the soeed of X-rays and of Hertzian
weaves is of the same order of mag-nitude has led
us to predict the existence of the ma.ximum, and
this prediction is verified by experiment.
As it
seems impossible to furnish any other explanation
of this paradoxical plienomenon, we must conclude
that the speed of propagation of X-rays is of the
same order of magnitude as that of Hertzian waves.
I propose to explain how the study of this maximum
has given me the means of determining the ratio
of the two velocities.
When in the apparatus described above the transmission wires have a length of 80 centimeters, then,
as we have seen, the resonator spark shows a maxiof brightness when the tube is 53 centimeters
from the gap.
leave aside the theoretic analysis
of the phenomenon, onlv remembering the fact and
making the certain supposition that the maximum
is due to the circumstance that there is a distance
of the tube for which the X-rays illuminate the gap
during the action on the electric force with a greater
intensity than at other distances.
call
and
the rates of propagation
in
centimeters per
second of the Hertzian waves and the X-rays, re-

A
V/V

0.93.

This value agrees sufficiently with the results of
first method, which, indeed, appears more precise, since the retardation of the Hertzian w*aves is
the

there better defined.
All the experimental

results obtained by both
as follows
If to the

methods may be summarized

:

length of the transmission wires is added the' distance between the tube and the gap which gives the
maximum spark, and if from this is deducted the
length, if any, of the small line added to the resonator, the constant length of 133 centimeters is
obtained.
It may be noticed that in both methods described
the ratio
is obtained without it being necessary to know further details.
have here sub-

V/V

We

mum

We

We

V

V

spectively.

After determining the position of the tube giving
the maximum spark, let us lengthen the wires by
The cessation of X-rays at the gap
(a) centimeter.
is thus retarded by a/V seconds.
To re-establish the
coincidence of the times and the maximum, it is
therefore necessary to diminish the distance between
a/V.
tube and gap by a length b, such that b/V
The experiment gives b/a. and hence, by virtue of
the proceeding equality, V/V".
From a great many determinations, in which a
was made to van.- as much as possible, it results
that b is always equal to a.
Hence it follows that
within the degree of approximation
equals
given by the determination of the position of the
tube which makes the spark a maximum. The
table below contains the results of a series of experiments. The first column gives the values of a;
the second, the corresponding values of b, determined by my assistant, M. Virtz the third, the
values of b, determined by myself; the fourth, the
means of the two values. Each of the numbers

=

V

V

;

I.

S

1

'<:e

FIG.

3.

at

Reso"*-
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stitution methods corresponding to Borda's methods
for weights.
Still there is a complication
the position of the tube giving the maximum spark is closer
to
the gap
than
when the intensity of the
;

X-rays

does

not
decrease
with
the
distance.
of the intensity suffices indeed to diminish an action which otherwise would increase
very slowly with the distance. This proximity is
greater for small distances than for great ones,
since the decrease of the intensity is more rapid
for small distances.
The increase of b or B produced by this cause cannot be calculated beforehand,
but the final agreement of all the results indicated
errors
of experiment.
is within the
The whole
work may be summarized as follows:
Supposing, a priori, the equality of the rates of
propagation of X-rays and of Hertzian waves, we arc
led to foresee that the reinforcement produced by
the tube upon the spark must pass through a maxiat a certain distance from the tube.
Experiment has confirmed this prediction. The same supposition enables us to calculate in advance the displacements which the position of the tube corresponding to this maximum should experience, either
by lengthening the wires of transmission or by add-

The decrease

mum
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We

ing a small line to the exciter.
should, in fact,
be itble to compensate the time taken by the electric
waves to traverse a certain length of wire by means
of the time taken by the X-rays to traverse the

same distance.
realit\'.

0.97 as

This compensation is produced in
two methods employed, the one gives
the ratio of the velocities and the other 0.93.

Of

the

On the other hands, it seems impossible to give
any other explanation of the maximum brightness
of the spark, of its displacements, and of the other
circumstances of the phenomena, and we are led
to the final conclusion that the velocity of propagation of X-rays is enual to that of Hertzian waves or
of light through the air.
Reversible Generator for Direct or Alternating Current.
John A. Titzel, Sr., of Franklin, Pa., has been
granted a United States patent for an electric motor
or generator, which is designed to produce a strong
and uniform magnetic field, so that the apparatus
will be very efficient in either of its capacities.
Fig.
I
is a side elevation of the device, and Fig. 2 is a
central vertical section through the same.
The apparatus comprises a frame (i), with plates
(2) for holding the field magnets and coils (3) (4).
These coils are arranged in two sets, and within
each set the field coils are equidistant; but adjacent
or end coils of different sets are arranged unsym-
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end of each coil (10). The other end of each coil (9)
is connected by a wire (iS) with the wire
(16) of
the adjacent coil (9), and similarly the other end
of each coil (10) is connected by a wire (19) with
the wire (17) of the adjacent coil (10).
The field
coils (3)
(4) should be wound so as to produce
the same polarity at the inner ends of the field magnets.

The coils of each set are connected in series by
wires (20) (21), and one end of each wire is connected with the binding post (22), to which leads
the feed wire (23), while the other ends of the wires
(20) (21) are connected with upper brushes (24)
(25), respectively, engaging the commutator at points
distant from, each other about 12 degrees (iiVi degrees is the exact distance found by calculation).

To

secure contra-clockwise rotation, these brushes
should be in the position shown by full lines in Fig.
It will be seen that this connects the brush (24)
with that armature coil which is nearest to the upI.

permost field coil (3) in its movement toward the
and the brush (25) is connected with that armature coil which is nearest the uppermost field coil
(4) in its movement toward the coil. At the bottom the commutator is engaged by two similar
brushes (24) (25), likewise located at iiM= degrees
from each other. These lower brushes are both
connected by wires (26) (27) with the binding post
coil,

nation in magnetic attraction is thus obtained. The
armature coils are all wound so as to give the armature magnets the same polarity, which should be
the opposite polarity to that of the field magnets.

To reverse the motor, the brushes (24) (25)
should be shifted around the commutator in a contraclockwise direction, through an angle of lihi degrees, thus bringing the brushes (24) to the position
shown for the brushes (25), and the latter to the
position shown by dotted lines. To
enable
the
brushes to be thus shifted, they would be mounted
on a

carrier,

as

a limited turning

shown in the other view^, having
movement about the axis of the

commutator.

The apparatus is reversible— that is, it may be
used as a dynamo or generator for the production
of a continuous current. Further, the apparatus
may be employed as an alternating-current generator.
For this purpose a source of electricity would be
connected with the binding posts (22) (28) to energize the field coils (3) (4), and power would be
applied to turn the armature. An alternating current could then be taken off from the top brushes
(24) (25) to one binding post, and the bottom
brushes to the other binding post. Finally, the

apparatus may be used as an alternating-current
motor. The motor will start
any position,
in
whether used with a direct current or an alternating

and

in the latter case the motor will synchronize
with the generator driving it. The motor can
be operated in either direction. The motor can also
be constructed as a twin motor, as shown in Fig. 2.

one,

itself

Large Consolidation of Public
Proposed in Indiana.
A. M. Barron of South Bend,

Ind., is

Utilities
working on

a plan which has for its object the consolidation of
all
the electric-lighting, gas and water plants in
the state of Indiana which have proved unprofitable

by reason of various causes, such
bad equipment, poor installation, poor management, etc. -It is proposed to organize a public-utilities company for Indiana alone and take over thes.e
plants.
The cash value of the stock of each company will be ascertained and this stock will be exchanged for gold mortgage five per cent., negotiable
bonds, to be issued by the consolidating company.
If any of the smaller companies are already bonded,
these bonds will be refunded. A sale of bonds will
also be provided for for the betterment of each
plant.
Among the advantages of the consolidation
will be that the management will be concentrated
and therefore can act more efficiently and economically, and it will be possible to purchase machinery
and supplies at one office, thus saving money over
the present method. The engineering features will
be worked out to a nicety. A standard form of
power house will be adopted. Machinery not
adapted to one station will be transferred to another
or disposed of, modern and efficient machines will
be installed and wherever possible power plants will
be consolidated. Mr. Barron is confident that the
plan will be successful, and will be of benefit to
the many small plants throughout the state which
are not now conducted on a paying basis. A prominent trust company, capitalized at $3,000,000, is
backing the project and will guarantee the bonds.
Already 15 plants have been secured. The headquarters of the proposed new company will be in
South Bend.
to the stockholders,

as

FIGS. I

metrically.

—

AND

2.

REVERSIBLE GENERATOR FOR DIRECT OR ALTERNATING CURRENT.

Thus there are shown

eight field coils

four coils (3) and four coils (4). The angle
separating adjacent coils of the same set is 360 -H
S
45 degrees; but at the top the adjacent coils (3)
viz.,

^

and (4) form an angle of
and

at the

coils (3)

1%

"K

45
—
=^

33%

degrees,

bottom of the angle separating the end

and (4)

is

2V2

X

~

= 56%

degrees.

Gen-

separating such coils
should be equal to an uneven multiple of one-fourth
of the angle separating adjacent field coils of the same
erically

—that

set

The

field

speaking,

is,

the

angle

in the present case -~

=. 11% degrees.

magnets have reduced pole-pieces (5) (6),

corresponding to similar pole-pieces (7) (8) of the
armature magnets, the magnets (9) (10) of which
are arranged in two sets, the coils of one set alternating with those of the other set. The number
of armature coils is equal to twice the number of
field coils
that is, 16 in the present case and the
armature coils are evenly spaced that is, adjacent
coils from an angle of 22^ degrees, or one-half of
that separating adjacent field coils of the same set.
The reduced pole-pieces (5) (6) of the field magnets are about equal in width to the spaces between
the reduced pole-pieces (7) (8) of adjacent armature
magnets. Owing to the symmetrical arrangement

—

—

—

of the two sets of field coils (3) (4"), the field coils
(4) will be half-way between armature coils when
the field coils (3) register with the armature coils,
as

shown in Fig.
The armature

i,

and vice versa.

are mounted on a support
(ii;, rotating with the shaft (12), which also carcoils

—

having 32 sections that is, twice
Alternate secas many as there ."'e armature coils.
ries a coinmi^tator

(13) are unccrnii-cted or made of insulating
material, and between the sections are located contions

(14) (15) in regular alternation.
Of these, the sections (14) are connected by wires
(16) with one end of each coil (9), v '.:!e wires
(17) similarly connect the sections (15) with one

ducting sections

(28), and

with

those

are so arranged that they will connect
armature coils which are nearest the

lowermost field coils (3) and (4). respectively.
As the upper sector (14) is disengaging the upper
brush (24) and engaging the brush (25) the lefthand field, made up of magnets (3), is being decnergized, and the right-hand field, made up of magnets (4), is just beginning to be energized.
This
transition occurs when the field and armature magnets are in the relative position shown, the left-hand
field magnets being in juxtaposition with adjacent
armature magnets (3), and the right-hand field magnets being a little in advance of the adjacent magnets

{9).

With the

parts

in

the

position

shown

magnets of the left-hand field have just ceased
to attract the armature coils (9) adjacent and the
right-hand field magnets are just commencing to
draw the armature coils (9), to which they are adjacent, so that the rotation of the armature is continued in the same contra-clockwise direction.
As soon, however, as the armature rotates a little
the

farther, so that the right-hand field coils (4) are
brought into juxtaposition with such o-f the armature
coils (9) as are immediately adjacent thereto, the
sectors (14) are succeeded by the sectors (15), so
that the current flows through armature coils (10)
instead of (9), the circuits being otherwise the same
that is, during the rotation immediately preceding
the reaching of the position shown in Fig. i, the
motor has been driven contra-clockwise by the attraction of the field coils (4) upon as many armature coils (9). Immediately after reaching the position the motor is driven in the same direction by

—

the attraction of the field

coils

(3)

upon as many

armature coils (9). Then follows a period during
which the field coils (4) are energized simultaneously with as many armature coils (10), and, finally,
the four field coils (3) attract as many armature
coils (10).
Each of these periods corresponds to
a rotation of the armature through an angle of
The armature is supported upon a
iiV-t degrees.
shaft (30) in the usual manner. A regular alter-

Electrical

Advancement

in

St.

Peters-

burg.
The

City Council of St.

Petersburg, Russia, has
decided to convert all its street-car
lines, hitherto run by animal power, into modern
electric roads, with the intention of adopting only
the newest devices. The ''underground-trolley" system
will be employed for the entire system, both in the
city proper and in the suburbs.
To cover the cost

now

definitely

improvement the
issuing bonds to the

of this

now

city

of St.

amount of

Petersburg

is

30,000,000 rubles

($15,500,000).

To commemorate the coining two hundredth anniversary of the foundation of the city of St. Petersburg
by Peter the Great, it has been decided to convert the
hitherto defective port of that city into a first-class
port and to name it after the founder of the city.
The committee of engineers, appointed some time
ago to work out the details, has made its reports,
and among the many new installations the committee
recommends also the erection of special plants for
the electric lighting of the port.
The cost of all
those improvements will run up to 26.000.000 rubles.

has been definitely decided to hold, in the spring
an electrical exhibition at St. Petersburg, in order to enable a better selection of electric
devices for the many coming municipal constructions
decided upon recently.
It

of this year,
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Now

X-ray will cure
This is a pretty
good sort of a world, after all, and science is constantly making it a pleasanter place to live in by
attacking the strongholds of disease and discomfort.
One of the latest redoubts to fall was the annoying
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that
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reported in a Chicago newspaper,

skin doctor,

York.

is

it

everybody can cheer up.

corns,

EVERY SATURDAY.

510 Marquette Building,

announced

January

it

A

branch by the penetrating X-ray.

for

and
short time ago

has fallen, routed

root

was shown that thieving employes of the Japanese
mint could not successfully get away with stolen
coins in their stomachs, because the X-ray brought
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OOPXRIGHT.—

their nefarious proceedings

told that the corn has

When

X-ray, too.

to

Now, we

light.

are

been vanquished, and by the

will these

marvels cease?

CORRESPONDENCE

relating to electricity or any of Us
practicalapplicutions is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to Interest electricians, will be thankfully received and cheerfully acknowledged.

One
is

— the

rectifier

Western Electrician— the only

quantity of mercury acting as the negative electrode
will

cury vapor, thus cutting out half of each alternation.
The apparatus is yet in the experimental stage, but

Aerooaulical Engines
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Americao District Telegraph Company's Annual Meeting....
Automatic VoItaRe ReRuldtion. By H. C. Win. Illustrated,
(Northwestern Elecirica! Association.)
With discus-

89

sion
Induction Genera tiaR System. Illustrated
By R. Blondlot.
Velocity of Propagation of X-rays.

91

We

shall present further accounts of this interesting

device in future issues of the Western Electrician,
are

watching

development with

its

for

Independent telephone men will be pleased to
learn that the Chicago City Council has enabled them
to secure— for a time, at least— the long-desired connection with the center of this city.
At Monday's
meeting of the aldermen the Independent company
operating south of Thirty-ninth Street and east of
State Street in Chicago was given permission to
connect its Hyde Park offices with the downtown

Il-
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(Papers and discussion
Telephone-exchange
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New York, January 23, 1903.) Illustrated
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City Electrician Ellicott

district.

was authorized

to

temporary permit, pending action on the
ordinance before the council, for the company to "install one underground cable, containing not
more
issue

a

than

10

conductors,

secure communication

to

with

the office of the company, to be established in a place
convenient to the general public of the city."
The

order

made revocable

is

dependent

at the discretion of the
be hailed with delight by outside Intelephone companies, for it will at last

give tnem

some

mayor.

It will

sort

of connection

with the heart

of Chicago.

We

cannot

admiration,

from

refrain

the

to

again

decision

of

referring,

United

the

with
States

Circuit Court of Appeals for the First Circuit in the
Berliner case, which was printed in full in last week's
issue of the Western Electrician.
careful reading

A

of Judge Colt's opinion impels us to the belief that

Some

93

93

Claim. By O, G. Snyder
York State Laboratory Disapproved."

now

which may be a necessity of the

future.

it

lustrated

Electrical Fire

or otherwise, to prepare himself

the foreign trade

supplanting the rotary converter

in

great interest.
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Electrical Advancement in St. Petersburg
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BIuEtton Makes

electrical
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Reversible Generator for Direct or Alternating Current.

The

The enormous requirements of the home
market will not always exist in proportionate degree, and it behooves the American manufacturer,

railway work, for instance, are obviously great.

for electricians

Illus92,

Goli/ Eleciric-sien Letters.

possibilities

its

in
89

90,

serve the purpose of a converter of polyphase

rent can flow only in one direction through the mer-

Page.

trated

etc.,

merce.

alternating currents into direct current, as the cur-

Electrical

Portrait

—

previously men-

bulb supplied with positive electrodes and a small
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In the course of
experiments with the mercury-vapor lamp Mr.
Hewitt made the important discovery that a vacuum
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observations by Mr. Frederic Emory, chief
Bureau of Foreign Commerce of the Department of State at Washington, in a recent "Review
of the World's Commerce," are worthy of the careful attention of American manufacturers who are
engaged or who hope to engage or who surmise that
it
may some time be necessary to engage in the
export trade. After demonstrating that United
States manufactures are continuing to impress themselves upon foreign purchasers, Mr. Emory says
"It would be a serious mistake to assume, from the
indications which have been cited as favorable to
our sustained and increasingly successful competiof the

tion

with the other industrial nations for a

larger share of the world's trade, that
to

go forward on existing

lines.

much

we have

As has been

only

pointed

out in previous summaries of the annual reports of
consular officers, our success has been more a mat-

and was largely the
economic conditions, peculiar to ourselves,
which had no relation originally to foreign trade,
but sprang from our absorption in an industrial
activity purely domestic and directed solely to sup-

will

become

patent causes

so

yet,

we cannot be

voluminous
art
is

which

Court's opinion,
so

clearly

will

not a

written that

a history of the development of the variable-resist-

ance transmitter;

it

is

comprehensive, analytical, dis-

passionate, and contains a valuable fund, of informa-

not readily attainable or so well expressed else-

tion,

where, for

who

all

desire to inform themselves of

the early history of the telephone transmitter
credit to be

awarded

and the

The

to its various inventors.

Berliner controversy has been in

some

sort

an

in-

cubus on the telephone industry, but it has at least
had the good effect of bequeathing to the contemporaneous and future investigator this mass of carefully

Even

is

every layman interested in the subject may read it
with pleasure as well as profit. The opinion is really

partisait

market.

the Circuit

reasoned and

closely

result of

home

that literature

all

citation in

legal

ter of accident than of design,

plying the

and that

who are familiar with the
From beginning to end there

and intricate
acknowledge.
is

a classic in the literature of telephone-

;

A

sifted

presented by intelligent and non-

data,

authority.

MASS

of valuable material was presented at the

telephone meeting of the Institute in

may

New York

last

Present Development of Sieam-turb ne Units. By Edward
Yawger. (Ohio Electric Light Association.)
102

manufacturing expressly for export to
any large extent, and the study of conditions in
foreign markets and the intelligent direction of industrial energy to meet them effectively has not gone
It is
much farther than the initial stage
within the bounds of reasonable probability, at least,
to assume that, when another period of great accumulation arrives, we may find it difficult to unload

of the most interesting and complicated problems to
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said

.

.

.

succeeded

in

.

trade intercourse with other nations and successful
in the past

only because they happened at the

to be sufficient

The measure

must depend not only upon the

I05

cess

106
106
106

greater productive capacity of our

DATES AHEAD.
iDdependeot Teleohone Association of Wisconsin, Hotel
Milwaukee, Wis., February nth and i2th.
Chicago Automobile Show, Coliseum, Chicago, February i.|ih

to 2ISt.

We

doing this 'once because we took Europe by surprise, but it is by no
means certain that we could do it again, now that
Europe is fully awake to our industrial superiority
and is equipping herself to meet us at every point.
We cannot afford to rely any longer upon
instrumentalities not specially shaped for promoting
cess abroad.

superiority

of our wares,

moment

of our suc-

efficiency

workmen and

but upon

the

ability

and
the

we

winning trade from strenuous and skillful
In other words, we must have the best marivals.
chinery not merely for manufacturing goods, but
The exporter should
for selling them when made."
make a study of the patterns, measurements, methdevelop

Pfister,

be

to

in

week, as

be judged by the abstracts of papers

and discussions presented in this issue. One reason
for this was that the Institute has paid comparatively
little

attention to telephone engineering of late years,

so that the field

is,

in a large

measure, a virgin one

In the leading electrical society of the country.

telephone

A

engineering,

nevertheless,

presents

But
some

reference to Mr. Lockwood's able paper and to

the very interesting contributions of Messrs. Carty.

Gherardi, Sherwood, Allen and others
cient to

show

is

alone

the truth of this statement,

were necessary.

It is to

if

suffi-

proof

be regretted that the Inde-

pendent telephone engineers down on the programme
were unable to be present or to remain until the
end of the meeting, for the opposition companies
in some refrom those of the older exclianges, and should
Still
be able to recite some valuable experiences.
the volume of matter presented was ample for one
evening's work even somewhat in excess of the

have had to meet conditions differing
spects

—

of mental absorption for a threehour session, perhaps. But it was all "good stuff,"
to employ the expressive jargon of the journalist,
and the Institute is to be thanked for making it
saturation

point

available to the electrical public.

:
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TELEPHONE=EXCHANQE OPERATION.
A largely attended and siTCcessM meeting of the
American Institute of Electrical Engineers was held
The subject for the
in New York on January 23d.
evening w-as "Telephone Exchanges." Before that
topic was taken up, however, Secretary Pope announced that at the meeting of the directors held in
ill associate members were elected,
tlie afternoon
while L. \\^ Stanton of Cleveland and ilax Osterberg and

W.

S.

Thompson

of

New York

city

were

transferred to full membership.

T. C. Martin, chairman of the reception committee, gave notice that the
annual dinner will be held at Sherry's on February
gth, and will be known as "The Library Dinner."
Andrew Carnegie, who has donated several thousand
dollars to the library fund, will be the guest of honor.
The price of tickets will be five dollars a cover, with-

out wine.

A

large attendance

is

desired and ex-

In introducing the subject of the evening. President Charles F. Scott said that the telephone is the
high-speed tool of the commercial world. He added
"The telephone is not merely an invention. The
elements are the work of the inventor, but the great
system of conductors and connections is more properly the work of the engineer, of him who applies
the scientific discoveries of the inventor and embodies
them into useful apparatus in an operated system."
This statement paved the way for a graceful introduction of Mr. T. D. Lockwood. advisory electrician
of the American Telephone and Telegraph Company,
who read a carefully prepared and very instructive
paper on "The Evolution of the Telephone Switchboard."
In a few remarks prefatory to the reading of his
"Perhaps, as President
paper Mr. Lockwood said
Scott has pertinently observed, there never was a
speaking
telephone.
I
greater invention than the
do not think I was ever more impressed with its
far-reaching consequences, and that is never absent
from my mind although I have been nearly 25 years
connected with the telephone business than when I
:

—

in

an

mental and commercial, of many plans, the "how"
of an efficient central and common-battery system
for telephone circuits, and the central and substation transmitters, together with a system of incoming call signals and supervisory signals was as
a whole devised, and decided upon. In it, the same
central office source of current may be employed
for both signals and transmitters.
The branch
terminal mode of switch-socket connection was retained, each socket being composed of a frame-piece
with a test ring in front, and two or more internal
contact springs. At each section are the call devices,
and the answering jack for the lines which are to
be answ'ered there, and a switch socket for all lines
entering the office there being also a sufficiency of
switch cords, each with a switch plug at each end.
The sub-station circuits were then arranged to be,
while at rest, conductively closed at the central station through a battery and call device, and conductively open at the sub-station
but it was necessary to provide some kind of an operative circuit for
the polarized sub-station bell, as otherwise calls from
and the
the central station could not be received

I.

at

is

;

;

office in

—

Chicago and talk to

my home

in

;

plan which seemed most promising, and which has
been generally adopted, is to place a condenser between the- severed ends of the two-line conductors
and in series with the bell magnet. By this expedient
while the circuit is open at the sub-station for a
steady current, it is practically closed for the passage
of the alternating ringing currents of the centralstation generator, to which the bell is adopted to
There is also the ordinary hook switch
respond.
which serves as a support for the receiving telephone
when not being used and as long as the receiver remains in place on the hook, the foregoing conditions
continue but as soon as the receiver is lifted from
the hook, the metallic circuit is closed through the
sub-station telephones and the current of the central
battery being thus enabled to flow, causes the operation at the central station of the call-signal relay.
small glow lamp serves as the line or call signal,
possessing the great merit of being prompt and selfacting both in display and withdrawal and in practice is placed in a short local circuit controlled by
the call-signal relay, which has its magnet connected
in the main line, and is responsive to the initial operation of the sub-station hook switch.
Fig. I indicates the arrangement, which, as regards
the initial call signal, was now complete, and also
illustrates the devices now to be described.
The constantly connected annunciators of the
branch terminal board were" thus superseded by a
relay and a lamp, and the appliances formerly employed to maintain the quiescence of such annunciator were now made, instead, to operate a cut-off
relay by means of which the lamp-operating relay
might be cut away or disconnected, and the lamp
signal thereby withdrawn, as soon as the call was
answered by inserting the switch plug. This cut-off
relay has two resting contacts through which the two
conductors of the main circuit respectively pass, in
such manner that on the excitement of the relay and
the consequent attraction of its armatures, the contacts are parted and the continuation of the line, including the call relay and the normal battery connection is cut off. The cut-off relay itself is in a local switchboard circuit controlled by, and leading
through, contact pieces of the switch plug and socket.
The switch socket for this purpose has interior contact springs for lx)th main conductors, thus leaving
its frame piece or test ring at liberty for the local
circuit; and the several test rings of each line are
united by a fixed conductor extending from all of
them to one terminal of the cut-off relay. The plug
also has three insulated contact pieces adapted to
register with the two-line springs and the test ring
of the socket; the cord conductor extending between
each pair of plugs comprising two main line strands
which extend from plug to plug, and a local circuit
battery has one of its poles
strand for each plug.
connected with the plug local-circuit conductor and
the other to the remaining relay terminal, so that
when the plug is placed in the socket of any line,
the cut-oflf relay circuit is closed, and the relay opAt
erates to disconnect the line terminal and relay.
the same time the potential of all of the united test
rings of the line thus switched is raised to furnish
approporiate conditions for the "busy test."
Supervisory signals are reBut this is not all.
garded as being necessar}'. These, also, are lamps,
and two such are provided for each switch cord, and
associated with the two plugs respectively, being
placed in the cord section of the local or cut-off relay
Thus placed, they are. of course, non-opcircuit.
but
erative except when the plug is in its socket
the plug being thus inserted, their function is to
afford an indication to the operator of the condition
of things at the sub-station. They can only be displayed when the hook switch at the sub-station is in
posiits lower or normal position; that is to say, the
tion in which it is maintained while the receiver
call
the
hangs on the hook. When in answer to a
operator inserts the answering plug in the socket of
a given line, the associated lamp does not light, because the sub-station receiver has already been taken
from the switch to give the order. But when the
companion plug is placed in the socket of the wanted
line, the lamp signal of that plug does light, because
the receiver at the wanted sub-station is not removed
from the hook; it thus follows that when this re;

:

A

;

A

FIG.

is taken up in response to the call, the light
once withdrawn, .\gain, when the conversation
over, the replacement of either or both sub-station receivers will once more illuminate the corresponding lamps to serve as a disconnecting signal.
Or if either party desire at once a connection with
some other line, the lamps may be made to flash
several times in succession by oscillating the hook
switch.
It must be apparent that such a system of
supervisory signals is both ingenious and scientific.
Its essential and underlying principle is that the
supervisory signal of each plug is controlled in part
by the plug and socket switch contacts of the local
circuit wherein it is connected, and in part by the
hook switch at the sub-station of the line to which
the switch socket belongs
and further, that the
working of the signals is dependent in the first in-

is

;
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Boston, Mass. On such occasions the mystery of it
comes over me, as I fear it can over very few persons for when I think that one small iron plate can
perform, under the influence of varying magnetism,
all of the several functions which in the human individual require the co-operative w-ork of the lungs,
the palate, the lips and the tongue. I cannot but
realize how- great indeed is the intellect of man."
But, the speaker went on to say, the telephone without the exchange system, would have been almost
nothing.
;

The Evolution

of the Telephone Switchboard.

by thomas

d.

lockwood.

[Lack of space will permit the giving of oortions
only of Mr. Lockwood's able paper, and those toward
the end. The paper is well titled it is an analytical
:

history of telephone-switchboard development.]
After much consideration and trials, both experi-

;

FIG.

2.
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Stance upon w'hich of these tW'O switch devices was
first operated.
Thus, in the case of a call being
answered by the insertion of the switch plug, the
signal is not displayed because the corresponding
hook switch has previously been operated but in the
case of a sub-station to be called, the supervisory
signal is displayed
because the plug and jack
switch is the first to be operated, the hook switch
in this case remaining unchanged until after the call
;

is

sent.

To enable the hook switch to control the signal, a
low'-resistance relay is placed in the main-circuit
conductors of each plug, which relay being thus connected in the main line, is responsive to the closing
and opening thereof as the hook switch is moved in
one' direction or the other.
The sketch (Fig. 2) illustrates this arrangement,
and shows that the relay in question does not act directly upon the local circuit of the lamp to open and
close the same.
This cannot be allowed because the
same local circuit serves also for the operation of the
cut-off relay and "busy test."
It acts, how^ever, by
controlling a shunt round the lamp signal, closing
said
and
preventing
the
display of the light
the
shunt
wdien the .main circuit is closed, and current consequently flows through the relay and opening the
shunt to permit the display of the lighted lamp when
the receiver at the sub-station is replaced, causing
the hook switch to open the main circuit so that
current to excite the relay no longer flows.
In the figure (L) (L*) are the sub-station circuits
extending between the sub-stations (S) (S") and the
central station (C), and adapted to be switched together for conversation at the latter. The switch cord
(c) has the battery (B) bridged between its main
conductors, and has local-circuit conductors for each
plug, forming in association with the fixed conductor
which unites the test rings, the local circuit
(R) (R) are the cut-off relays, (R=) (R=) the supervisory relays, (m) (m) the supervisory lamp signals
and (h) (h) their controlling shunts.
The battery which develops the current for the
main line to excite the relay, is, as shown, preferably
bridged between the two main-circuit-cord conductors
which respectively unite the tip and forward sleeve
contacts of the two plugs, and so connected, divides
the cord circuit into tw-o well-defined sections looping from each plug. The same battery provided w'ith
an earth connection at one pole, may serve also to
furnish current in the local circuit to illuminate the
lamp signal, and indeed also for the operation of the
cut-off relay and busy-test appliances: the several
circuits being properly proportioned to the battery
power and to one another by suitable resistances.
But another condition equally essential in the
operation of the sub-station transmitters of an exchange from a common battery, is that by means of
the switchboard devices and in their normal operation, it shall be possible at any time to disestablish
this universal state of reciprocal neutrality, or noninterference as regards any two circuits, and so to
segregate or set aside any pair or any number of
pairs of circuits, united for through communication,
that the component circuits of such pair or pairs may
freely communicate each with the other, but shall
:

not disturb, or be disturbed by, any other circuits
connected with the battery.
One plan of operation meeting this condition,
which to a certain extent has been used, is to introduce a considerable impedance into the conductors
connecting the main-circuit strands of the switch

:
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cord and thereby the main conductors of the two
circuits concerned, with the pole or poles of the batteryand to establish a short-circuit, preferably containing a condenser, between the corresponding conductors of the two component circuits, and round
The steady current of the battery
the impedance.
finds no further difficulty in flowing through the impedance devices than that due to simple resistance,
and thus readily passes over the line in either direction to the sub-station transmitters, but cannot pass
the condensers: while the voice currents developed
by the action of the transmitters upon this steady
current being in a state of constant and rapid fluctuation, are prevented from short-circuiting themselves through the battery bridge by the interposed
impedance coils, but pass with great facility round
these coils and through the path which includes the
condenser to the distant station.
Fig. 3. however, illustrates an alternative plan
which thus far has found more general acceptance. It
:

consists in associating the two united sub-station circuits (L) (L") and the common battery (B) bridged
at the central station between their main conductors.

i^ii
FIG.

3.
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with an induction coil (I) of the type often styled repealing coils, wherein the two windings (i) (i") have
a like number of turns and like resistances. The two
windings, as is clearly shown in the figure, are connected in the component circuits respectively, so
that the circuits are in inductive relation with one
another.
Both windings are centrally divided, and
the bridged battery unites the halves of both on
one side to those on the other side of the circuit.
Each component circuit is thus supplied separately
with battery current for the transmitter of its substation through its own winding of the induction
and each is alternately the transmitting and
coil
receiving circuit.
The voice currents developed by
each transmitter circulate in the transmitting component circuit only, but acting through the induction coil they develop substantially identical voice
currents in the receiving circuit also, which, passing
through the same, operate the distant receiver. This
arrangement well complies with the second condition of success.
It divides the circuit up into two
sections, having no conductive connection, and thus
tends to minimize the possible eftect of a fault which
may exist in either and it reduces the adverse effects which otherwise would be vers- noticeable when
the two lines connected differ considerably in length.
In Fig. 4 is illustrated the application of this plan
for central and common-transmitter-battery operation to the switchboard apparatus: and. furthermore, represents in diagram the substation and switchboard connections of two circuits, showing
how the same central
source of current may be employed in connection with call
:

;

signals,

circuit

control

January

should we object to complexity if accompanied by
corresponding efficiency; or unless it shall be proved
that the same efficiency can be achieved by simpler

means?
This switchboard, though not yet a perfect product
of evolution, is at least a complete and successful
machine; but evolution still goes on. It may well
be that the next step in its never-ceasing progress
will be in the direction of simplifying the organization either in its concrete devices or in its circuit arrangements, without any sacrifice of efficienc,v.

Discussion

(in abstract).

Carty, chief engineer, New York Telephone
Company: From the foundation work of Professor
Bell down almost to the humblest improvement which
has not yet been passed upon by Mr. Lockwood. the
entire development which has been spoken of to-night
has been the work almost exclusively of the members
of this Institute. It is nowadays the fashion to talk
much, especially in the daily papers, about American
industrial supremacy. With braggadocio of that sort
I
have very little sympathy-, but, nevertheless. I
feel, and for a peculiar reason I will call attention
to the fact, that little, if an}--, contribution to this art
has been made by any other country except America.
Of course, I must except the foundation work which
was done by the noble band of immortals which the
old world has given to us, headed by Farraday,
and I must also except two other names, who have
worked specifically in the telephone field. I refer to
Van Ryssleburg of Belgium, who has given us simultaneous telegraphy and telephony, and I refer to
the Rev. Mr. Hunning of the Church of England,
who gave us the granular carbon transmitter, but
the form in which it was given was not fitted to survive this evolution of which we have heard to-night,
and it took an American to convert the granular carbon of Hunning into the solid back transmitter of
to-day, given to us by Mr. Anthony White. Many
of the ideas which have been discussed in the paper
have been contributed directly by Mr. Lockwood
himself.
With reference to all of the efforts for improvement he has exercised a profound influence
and toward all of them he has acted as a sort of godfather.
I think it is safe to say that not a single
invention in relation to the telephone has been seriously proposed for the last 25 years that has not been
J.

J.

fully considered by Mr. Lockwood, and upon which
he has not reported.
After looking over our statistics for the 100,000
instruments in Manhattan, and looking at the trouble
records, I find that, using the system described, the
telephone station in New York is out of order for a
period of one hour and 27 minutes on an average
during a given year. That means that on the average
every station will be in good order during the entire
year except for a period of one hour and 27 minutes.
F. A. Pickernell, engineer of the American Tele-

most valuable possession attained.
however, obvious that to realize this conservation and economization of time to the fullest
is,

extent, the possibilities of usefulness inherent in
the telephone itself must hu competently seconded by
central-station switchl>oard through which all of
the several operations and sub-operations requisite
for the connection and disconnection of lines can be
carried
out
with accuracy and
celerity.
The
standard relay switchboard as the organization of
apparatus and circuits whose development I have
traced has been entitled is such an instrumentality;
and l>y it. notwithstanding the marvelous increase
of late years in the number of lines entering large
central stations, and in the number of calls received
and connections made in pursuance of such calls, the
a

—

—

speed and efficiency of operation has been not only
well maintained, but has exhibited marked improvement.
Here. then, at least for the present, we take leave
of our theme. The efforts expended in producing the
switchboard which for the time is standard, are amply justified by the general satisfactoriness of its
work. True, its organization is complex, but so is
that of every poly-functional machine;
and why

E.

F.

Sherwood, superintendent of traffic of the
Telephone Company, dwelt on operating

New York

conditions. He said: For the past eight years it has
been the practice in New York to make service tests
in such a way as to show the quality of the service
received by telephone subscribers. These tests show
the time taken by the operator to answer subscriber.s'
calls, the time taken to complete local and trunk
connections, the time taken to disconnect after conversations are finished, the percentage of connections
on which irregularities occur, etc. Records of these
tests have been valuable not only as a means of
showing in what respects improvements in the service

The

first

standard

was cut into
and the last one.
which for iSIanhattan Island rounded out the conversion of the entire system of local switchboards
to a relay basis, was cut into service November 2.
service

on

November

13,

189S,

1901. The tests of service for the year preceding the
installation of the first relay switchboard in
York and for the year 1902 show the following results (time in seconds)

New

and

this

limits.

New York

:

Avs- time
Avg:. time
taken by taken tn complete local
operator to
answer. connections.
IR07

7.7
3.S

1J)02

Avg. time
taken to complete trunk
connections.

27.6
23.7

The improvement made

50.7
30.T
in the

time
taken to

Avj;.

disconnect.

17.1
2.S

time of answering

First, unlike the aris chicfl\' due to two causes:
of magneto equipment, the answering
jacks in the relay board are immediately associated
with the line lamps or calling signals, so that no time
is lost by the operator in locating the answering jack
corresponding with the calling signal and second,
with relay equipment subscribers' lines are promptly
released after conversations are finished, and delays
due to slow clearing out of previous connections do
not occur as they did with magneto equipment, which
required that operators should listen in and ask, "Are
you through?" in every case before disconnecting.
The improvement in the time taken to complete connections is partl}^ due to the use of trunk-line machine-ringing keys, which when set cause the bcllof
the called subscriber to ring intermittently until the

rangement

—

It

formers and other electric-light and power apparatus
degree of loss which should be tolerated is
oftentimes dependent upon the cost of coal, we have
no such conditions in telephony, for here the amount
of current generated has absolute limits and must be
conserved in all of its parts if success is to be obtained.
Not only is there "no margin for losses of
current, but in respect to frequency and the shape
of the wave the telephone engineer is held to rigid
the

installation of relay switchboards.
relay switchboard installed in

There is no great invention
which has more thoroughly
revolutionized business meth-

of

by the telephone apparatus, but he must so plan that
system that it will be defended against the inductive
attacks of electric-light and power circuits. For his
own protection, therefore, if for no other reason, he
must have a working knowledge of the behavior of
currents of greater degree and higher voltage. At
the central office itself we have no Niagara dvnamos,
but we have an aggregation of parts which m'av with
precision be called a multitude.
Between this telephone power plant and the telephone switchboard proper is drawn a dead line of
specially designed fuses and cut-outs. In the consideration of these fuses and cut-outs alone the telephone engineer has been obliged to study questions
which to the electric-light engineer have probably not
even occurred.
Instead of large fusible wires or
magnetic cut-outs carrying hea\'y currents, fine, hairlike fuses are employed, and in some cases we use
heat coils surrounding easily fusible metal which
melts at a predetermined point and releases a spring
which operates a cut-out or sends an alarm, as the
case may be. To the telephone man a one-half-ampere fuse is one that blows when that amount of
current flows: to the electric-light engineer a onehalf-ampere fuse is one which will carry that amount
of current plus an unknown quantity for an indefinite length of time.
It is not the electric-light engineer alone who has
had to do with the development of transformers.
Their extended use in telephony has called for a vast
deal of time and study on the part of the telephone
engineer, and while the transformer problem as
presented to him is vastly different from that wdiich
is presented to the electric-light engineer, it is. still
none the less difficult. While in the design of trans-

might be made, but have afforded accurate information as to the improvements brought about by tl\e

speech transmission.

ods than the speaking telephone.
The exceeding value
of time is better appreciated
now than at any previous peworld's history
riod in the
and it is universally recognized
that a business man's time is
man's best asset.
a business
Wherever the telephone is employed and it may truly now
be said that "there is no speech
or language where their voice
is
not heard" and wherever
the telephone exchange has obtained a footing, there at once is a valuable economy
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phone and Telegraph Company, spoke

briefly,

refer-

ring to the difficulties encountered by the switchboard
engineer in designing apparatus so that any particular station may be connected with any other station
within the range of i.ooo miles.
B. Gherardi. chief engineer. New York and New
Jersey Telephone Company, compared the functions of an electric-light station with those of a telephone central office, and said: Between the electriclight system employed in the city of New York and
that employed in the city of Boston there is no necessary relation, but with the telephone system this is
not so.
The telephone system at Boston and the
telephone system at New York must be so constructed that they will be interlocking.
This is true
of all large cities which enter into the problem.
While telephone engineers have not daily concern
with the transmission for great distances of highvoltage cuiTents, they have to contend with a transmission problem which in point of difficulties is of a
vastly serious nature.
Dealing as it does with currents denying measurement, and almost infinitesimal
in amount, the work of the telephone engineer is
Not only
attended by obstacles without number.
must the telephone engineer design bis transmission
system so as to take care of the currents generated

receiver is removed from the hook: and partly to the
use of cord supervisory signals, which show whether
the called subscriber has answered or not and enable
the operator to give a second or a third ring when
The improvement in the
necessary without delay.
time of disconnection is entirely due to the use of

cord

supervisory signals,

which

immediately light

the receiver is placed on the hook, and enable
the operator to disconnect without listening in on
In fact the work of making disconthe connection.
nections is largely an overlapping operation and is
frequently performed simultaneously with other operations which require the use of the operator's tele-

when

,

phone.

During the year 1897, when the average number of
subscribers' lines in service in Manhattan was 17,066,
a daily average of .^.2 written complaints were received, or one complaint a day for every 5,330 lines.
During the year 1902, when the average number of

;;
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subscribers' lines in service in Manhattan was 49,955, a
daily average of j.^ written complaints w'as received,
or only one complaint a day for every 15,138 lines;
or, to put it another way, at the rate of one complaint
Since the installation of
for each line eveo' 41 years.
the first relay board in New York the number of lines
in Manhattan has increased from 20.740 to 53,792,
and the number of stations in Manhattan has increased from 25,516 to 91,945. During this time the
daily average number of calls originated by subscribers has increased from 243.590 to 549,940, and
the daily average number of connections handled by
'

each subscriber operator has been increased from 750
to 1,070:' and yet with this very large increase in
lines, stations and traffic, and the material increase in
the number of calls handled by each operator, the
relay switchboards have enabled us to make a very

improvement in the service.
Mr. Sherwood also described the New York Telephone Company's school for the instruction and trainsubstantial

ing of

new

operators.

not take part in the discussion.
G. C. Allen, superintendent of construction for the
New York Telephone Company, spoke of the work
outside the exchange. With the common-battery system there is upon the lines at all times an electromotive force of 24 volts, and during conversation
there is a current flowing, although in small amount.
Paper has been universally accepted as being the best
But
insulating medium for telephone conductors.
the paper must be kept free from even traces of
At the present time on Manhattan Island
moisture.
there are installed, as part of the telephone system,
outside of the company's, 222.543 miles of telephone
conductors. Of this vast mileage of wire, 98.08 per
Substantially all of
cent, is wholly underground.
these wires are paper insulated and covered with lead
Within these lead pipes the paper-insulated
pipes.
Exposure
sealed.
wires
must be hermeticallj^
the
air
due to a perforation of the lead pipe, even
to
so small as a pin head, would result, in the ultimate
failure of the cable.

AuT0M.\Tic Telephone Operator.

BY

WILUAM

J.

HAMMER.

;

Western

Electrician.]

Concluding Discussion.
L.

\\'.

:

was on the proMr. Lockwood made a

Stanton of Cleveland

gramme, but did not speak.

;

Milwaukee.

Among the delegates and visitors in attendance at
the Northw-estern. convention, not mentioned in the
Western Electrician of last week, were the followingnamed gentlemen: W. R. Putnam, Red Wing, Minn.;
R. N. Kimball, Kenosha. Wis.; J. S. Allen. Beloit,
Wis.; P. H. Korst, JanesviUe, Wis.; B. D. Vilas,
Chippewa Falls, Wis. G. E. York, Portage, Wis.
P. F. Grover, Fond du Lac, Wis.; O. M. Rau, Milwaukee, Wis. Charles F. French, Chicago Thomas
;

;

;

Wilson, Milwaukee;
Eastman, MariC.
Chicago
W. T.
\\ is.
Phillips,
nette,
C.
E.
Pomeroy, Edgerton, Wis. Thomas Duncan, Lafayette, Ind.
Jospeh L. Barnard, Minneapolis C. W.
W. P.
Bacon, Chicago ; N. G. Harvey, Chicago
Bragg, Monroe. Wis.; W. R. Bonham, Chicago;
G. H. Strang, Richland Center, Wis.; J. M. Strasser,
La Grange, 111. J. R. Cravath, Chicago W. F. Collins, Chicago; O. B. Williams. Whitewater, W^is.
H. S. Hayes, Fond du
E. Kuhlman, Elkhart, Ind.;
EdMenominee, Mich.
E.
H. Debell,
Lac
ward M. Dexter, Milwaukee; Israel Lovett, Council
B.
W.
Madison,
Wis.;
Bluffs, la.; B. V. Swenson,
Charles Cuno, OconomoJackson, Madison, Wis.
woc, Wis.; Arthur Polacheck. Milwaukee, Wis.;
Charles E. Gregons Chicago, 111.; A. L. Gillette,
Marinette, Wis. James Richardson, Duluth, Minn.
R. J. Russell, St. Louis, Mo.; F. G. 'Vaughen, Schenectady, N. Y. Sinclair Mainland, Green Bay. Wis.
A. J. Rogers, Milwaukee, Wis.
The banquet of the Northwestern Electrical Association at the Pfister on Thursday night, January
22d, was most enjoyable but of a nature purely inToastmaster Thomas R. Mercein, with his
formal.
usual tact, decided this time to make the affair what
might be termed a large "electrical smoker," and as
a consequence no formal toasts were allotted. About
102 members of the association gathered in Hotel
Pfister's beautiful new banquet hall about 9 p. m.
Toastmaster Mercein introduced former Governor
W, H. Upham, who explained how he became engaged in the electrical business, and then told a
witty story. A telegram from Governor La Follette
was read, expressing his regret that official business
prevented him from accepting the invitation of the
President
association to be present at the banquet.
W. O. Garrison, of the Columbia Incandescent Lamp

James,
A.
C.

Milwaukee;

Howe,

F.

C.

Chicago;

E.

;

:

;

;

:

;

;

;

;

;

;

[Mr. Hammer referred to the original w'ork of
M. D. and F. A. Connolly and F. J. McTighe in
This system, he
automatic telephone exchanges.
said, "has been the basis of very many of the patents
which have since been taken out on automatic telephone exchanges and it is m3^ privilege to-night to
present for your consideration a radical departure in
automatic exchanges which embodies a new principle,
of which it is the pioneer exponent." The "mechanical operator" is a light machine that "does the work
of switching in a telephone exchange in exactly the
same manner as is done by the human operator, and
by exactly similar means." .A further consideration
of Mr. Hammer's paper will be given in a future
issue of the

liie report of the conmiittee on uniformity of
advertising literature, which was presented to the
Northwestern Electrical Association at its last week's
convention, drew forth the most valuable discussion
of all the subjects brought up for consideration. The
report of the committee w^as accepted, and the standard sizes recommended adopted, as stated in the
VV estern Electrician of last week. At the closing session of the convention a motion was carried continuing the committee, which consists of H. J. Gille, F. W.
Bowen and A. W. Barron, and giving the chairman
of the committee authority to appoint sub-committees
in such states and in such territory as may to him be
deemed desirable. He was also instructed to get
such information as he needs and is for the interests
of the association.
The following-named additional new members
were unanimously elected at the last session of the
convention
W. B. Jackson, consulting engineer,
Madison. Wis. Wm. J. Trott, manager of the W. E.
Donley Electric Light and Power Company, Big
Rapids, Mich.
J. H. Nibbelinsi, electrical engineer,
;

Kempster B. Miller, engineer of the Kellogg
Switchboard and Supply Company of Chicago, 'was
unavoidably prevented from being present, and did

Ax
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Northwestern Electrical Association.

few closing remarks. He said that the telephone
engineer has to be more kinds of an electrical engineer than perhaps any other electrical engineer following a specialty, and added "Of course, neither I
nor any one else at this hour of the evening could
seriously think of making any discussion on the paper
which Mr. Hammer brought before us. but I think
all of you will agree with me that there is certainly
one advantage in the mechanical operator of which
he spoke there will not be 700 resignations in a
year of operators who desire to get married."
The institute adjourned at 11:20 p. m.
:

—

;

:

Company,

St.

Louis, in a few gracefully put words

extended the hospitality of his home city to the members of the Northwestern Electrical Association during the time of the Louisiana Exposition. Brief informal addresses and stories were also contributed
by the following-named Professors Sheoerdson and
Swenson and Messrs. Wolff, Brooks, Skeel, Grier,
Searing, Raymond, Wirt, Cutter, Almert, Mahler,
:

Perry and others.
Notes.

Telephony Discussed

in St,

Louis.

The first regular meeting of the St. Louis Chapter
of the American Institute of Electrical Engineers was
held Friday evening, January 23d, in the rooms of
the St. Louis Engineers Club.
There were present
34 members and guests, and of the latter 14 made
application for membership. In the absence of Prof.
Goldsborough, Henry Rustin occupied the chair. "The
subject for consideration was "The Evolution of the
Telephone Switchboard," and Mr. Lockwood's paper
was read by the secretary. The discussion following
was participated in by Messrs. Mock, O'Reily, Humphrey. Harrison, Devine, Burns, Welz, Skinner, Roeber. Fansler and others.
Mr. Devine, who told of
earl}- telephone switchboard troubles, declared that
the first switchboard was erected in St. Louis, the
first connection having been made by one John F.
Casey of that city-.
Arrangements have been made whereby the St
Louis chapter will use the rooms of the St Louis
Engineers Club for all future meetings. Meetings
will be held on the third Friday of each month Con
the same date as the New Y'ork meeting), and it is
the purpose of the chapter to issue special invitations
to all engineers and others residing in St. Louis and
vicinity, and who will probably be interested in the
subject to be presented, to participate in the discussion.
The next meeting will be held on February
27th, at which time papers on railway train-lighting
will be read and discussed.

H. Ryder of the American Steel and Wire Company was there, but made no exhibit.
energetically exploited the Gardner
J. G. Pomeroy
rock drill as w^ell as Adams-Bagnall lamps.
Messrs. Gushing, Bacon and Harvey did the hontheir usual
ors for the Illinois Electric Company

m

hospitable manner.

The Dearborn Drug and Chemical' Works had a
who did the

parlor under the charge of P. H. Early,
honors in his usual clever style.

E. L. Draffen, western manager of the Gould Storage Battery Company, put in an appearance on
Thursday. Mr. Draffen made no exhibit, but he reports a most excellent business for the Gould company during the last three months. The Gould company has only recently put a western representative
in the field in the person of Mr. Draffen. and
the
excellent results indicate the wisdom of this move.
M. B. Kitt of the Minneapolis Steel Machine Company was one of the most interested visitors at the
Northwestern convention last week. Mr. Kitt came
from the Northwest in company with Minneapolis
Manager Coale of the Columbia Incandescent Lamp
Company. It was rumored that Mr. Kitt was very
justly elated over the fact that, on his way down to

Milwaukee, he closed a contract for a large Corliss
engine, to be used in the municipal plant at Winona,

Minn.

The yVagner

Electric

Manufacturing Company of

Louis was represented in the person of R. J. Russell.
This was Mr. Russell's first Northwestern convention and he took the opportunitv- to inform the
delegates of the rapidly-growing prosperity of the
institution which he represents.
The Wagner company has of late greatly increased its business under
the guidance of General Manager Layman, and if
St.

rumors are true the directors of the company are
highly delighted with its present showing.

Mr. Morgan of the Osborn-Morgari Company of
Cleveland, Ohio, arrived from that city on Thursday
and exhibited a new arc lamp that has just been
brought out by the Osborn-Morgan Company, which
is operated on either direct or alternating current,
according as connections may be made. Mr. Morgan
met with misfortune in a damage to his Cleveland
shipment, but managed to work himself out of his
difficulty by strenuous efforts, and had his arc lamp
in operation Thursday. This new lamp created much
interest on account of its broad applicability and
simplicity in operation.

Without doubt one of the most energetic visitors
Northwestern convention was W. R. Mason.
Mr. Mason was. of course, active in pushing the
to the

Garrigus mechanical boiler-cleaner. It may be said
for this cleaner that it is a mechanical device for
skimming the scum from the surface of water in
boilers. From the testimonials which Mr. Mason has
secured from some of the most prominent boilerusers in the United States, this device is most remarkable in its operation.
testimonial from the
Milwaukee Electric Light and Power Company indicates that it is most valuable to boiler users.

A

Chicago Street-railway Situation.
Formal announcement has been made of the appointment of a protective committee of stockholders
for the Chicago L^nion Traction Company and the
North and West Chicago Street Railroad Companies.
Walter G. Oakman is chairman of the committee and the other members are John J. Mitchell,
Marshall Field, H. N. Higinbotham, John H.
Wrenn, R. R. Govin, George E. Adams, H. B. Hollins, Norman B. Ream, Charles Steele, A. B. Widener and Oakleigh Thorne. These gentlemen represent the largest Chicago and New York stockholders. They will undertake to prepare for the
depositing stockholders a plan for the settlement of
the franchise question and the improvement of the

raihvay system.
It is reported that "strong eastern interests," presumably backed by J. P. Morgan, have pledged
themselves to raise $50,000,000, if needed, for improvements to the Union Traction Company's system. After the franchises have been granted, it
is understood that a complete reorganization of the
finances of the Union Traction Company will take
place.

At the meeting of the Chicago City Council on
January 26th Mayor Harrison's draft of a law providing for a referendum in the granting of streetrailway franchises was rejected and his report recommending amendments to the Jackson municipalownership resolution adopted a week ago was tabled.
Alderman Foreman

offered a resolution providing
it be the sense of the council that extension
ordinances be at once passed by the committee of
the whole, and then held on a pledge not to take
final action in the council until a favorable referendum w-as obtained, the submission to vote to be made
The council reat the judicial election in June.
ceived from the trades unions of the city a memorial that the question of subway building be kept
separate from the question of franchise extension,
and also one from the LTnited Brotherhood of Carpenters demanding that the council refuse to negotiate w-ith the traction companies for the construction of subw-ays.
Representatives of the Morgan interests are in
the citv this w-eek in consultation with the protective
committee and the city officials. The question of

that

Electric Company of Cleveland exhibited its lamps under the charge of W. R. Bonham.
ilr. Bonham made an interesting exhibit and sawthat not a delegate escaped the "Buckeye."

The Buckeye

the
E. A. Jenkins, the energetic manager of
H. T. Paiste Company's western office, w-as one of
the late comers at the Northwestern convention. Mr.
Jenkins has made the Paiste company's most excellent business in the West what it now is. He is one
of the most popular salesmen in the West and was
Mr. Jenkins made no
this time warmly welcomed.
exhibit.

The Standard Underground Cable Company

representatives at the Northwestern may be looked
upon as a compliment to thai association"

w-as

as usual well represented by those two personalities
Eo well known in the electrical trade under the name
of Western Manager J. R. Wiley and E. J. Pietzcker.

The Standard Underground Cable Company is never
absent from a convention, and the appearance of two

subways is receiving a good deal of attention. The
Washburne-Alexander syndicate proposes to bid for
their construction, and the Illinois Telephone and
Telegraph Company may also present a bid.
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DEVELOPMENT OF THE TELEPHONE
Chicago and Central Union Telephone
Companies' Annual Reports.
In his annual report to the stockholders, dated
January "ist President John I. Sabin of the Chicago
rclcphone Company says that the year 1902 "has
been a year of intense activity and great growth.

number of telephone stahas been 25,614, making a total on
December 31, 902, of 79,043- The stations within
the city of Chicago increased 477 per cent., and the

The

increase in the

total

tions

installed

stations

company's territory outside of the

the

in

Ohio Telephone Notes.
The

Telephone Company lias an"ounced that it will install an exchange at Wooster
charging $2.50 a month for busmess telephones and
$i-5o

G„ss
Hrosl

revenue
expenses

(operation

,o„,

,„02

S3,7roii.75

S4.570S05.84

"-»!'£

Net earnings
O'^'i^nis

nJocnl,

„cr„,rr,.=

owcf
which
ot

902.959.7,3.

"'I^'^^
'"^°°°-°°

^'•„^°^S?o

5

Snrplus tor year
.„t,i

3368334.57
3.368.334.57

^flill^l^

1.3,87.26

,27,27877

8

thp pnfl of T002 wcrp $1^w?sirested
invesicu ni
S,ilo7 2i" 74 was
}.ti.207,2i2./4
-.t

1

ng^Te

.

moving

the

is

new

the

in

spirit

Telephone Company of Rh:hwood

cr4s?^of"clpita7'^'t^^l:^

fr^'liU^ ^'^^.0^0:^.

-

/i-i
t'
,^1
The
Manon Telephone
Company
has been granted
t\,t

i

i

i

a franchise in the village of Prospect

i

by the Probate

Court of Marion County.
is

said the directors of the People's Telephone
of Akron are considering the proposition

Company

^^^^j^^^^j ^ ,i„^ connecting the towns of Akron,
Canton and Massillon. If this is done, the four Independent exchanges in Portage County may be purchased. They are located at the larger towns and
vlllagcs lu that territory.
The company now owns
the e.xchanges
at Akron, Barberton and Cuyahoga
a
a
^^

f,l""VTl'JU^7durilthevea"r
ine capiiai biuLii
than $2.^^2,070.11 ciunng tne year, 'ThTcanitaTsto'ck
stood at $n 993,400 at the end of the year and the
„/*.o"
iQ-./;Tiif^
riii-iHpnrl
fig"re niit"
out
rates fio-nrp
surplus at $427,382.6.^ 1 he dn idend ratpc
nine
107:! per cent, for 1901 and a triHe less tlian
w-erere-eected.
directors
old
for
t902.
per cent,
JlOf a different character is President babin s report to the stockholders of the Central Umon Telephone Company, also dated January 21st. As it is
very;, brief, it is given in fulK
•The large volume of the business of this compaiiy and Us widely extended territory make it impossible for the auditor to prepare full figures for
subniission to the stockholders upon the date fixed
figures
by the by-laws for the annual meet
given below include November and December estithe custom. The actual
iit.^iui^.t been
has heretofore
mated as ima
ijiaitu,
^
„, , ,, ,„„„ „,;u
figures for the year ending December 31, 1902, will
'"
,,
/
a,
c
^f 7v,io„i,
March.
first
of
the
be completed about
,

Sapp

°TrSich wood

It
2 6q. ,20 40
^^,^949

4.

S" ro^
""'"^

^^De?.°3i!

tt

j
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The directors of the Haskins Mutual Telephone
tt
r n
Company at Haskins
have chosen the followingFresident, J. r. Brand; vice-presinamed omcers
i

.^

•

i

i

i

:

Robertson secretary and treasurer, E.
„.„.„,
T Mnor?
general mam<Ter
manager W^TMoj^^^^

Thor ton

.

C.

W

;

'

.,-,

m

franrhise to
tn operate
nneratP an exchange
Pvrh!,n<^P in TUIIp
franchise
Belle-

^^™^?,^^
,^

^^ Standard Telephone Company of Weston has
incorporated with a capital stock of $100,000

,,^^^

^y John Bonier, Summer Cotingham, W. D. Mudge,
^J^ Thurston and M. L. Earner. It is the intention
^^ .^^^truct a svstem of telephone lines in Defiance,
Williams, Fulton, Paulding, Putnam, Han^^^^/^ood, Seneca, Sandusky, L^icas and Ottawa
p„,,„.;pi,
^°" "^^
ci
-r
Telephone fThe
United States
Company is now
....
,.
j
building a line between ht
Marion and t,
Bncyrus.
°
O. M. C.
..

,

,.

,

,

Toiirevenue
Miscellaneous revenue

igoj.

52,041.608
S00.784

S2.584.789

53,003717

Total

^

to accommodate 3,000 connections.
The Star Telephone Company of New Market.

Operating
Lessinterest.incltding interest on bonds

5

6:1,288
386,762

.s

224,526

profits

,.

,

,

52,341,989
,i, ,j j
s

661,728
481.383

T~i8o^

,

,

directors believe that the sum shown as
net revenue should, in the interest c.f conservative
management, be credited to line repair and mainte„.,„,.„„
nance.
,
,,
„ ,^
'Ihc 1903 directors of the Central Union are C. H.
Brownell, M. J. Carney, W. S. Chapman, Frcd^ck
P. Fish, F. H. Griggs, J. Russell Jones, Robert T.
Lincoln, L. G. Richardson, John I. Sabin, John F.
Wallick and Arthur D. Wheeler.
.

—

Merser
merger

A

at
dc

Des Moines

.

progress at Des Moines, whereby
the six Independent toll-line companies which con-

merger

in

is

Mutual Telephone Company of Des Moines
will be made into one company, and the Mutual exchange will be taken over and operated by the new
companv. The combination represents 1,200 miles
of lines and reaches 20,oco subscribers. The six
companies interested arc the Knoxville Electric Company of Knoxville. Iowa the Jasper County Telephone Company of Newton: the E. H. Martin Telethe Hawkeye
phone Company of Webster City
Telephone Company, whose headquarters are now at
Des Monies, nil WTre formerly at Perry: He Boone
CountyTeephnneCompanyof Boone, and the Southof Mount Ayr.
G. N.
ern Telephone Coinpany
Bandy, manager of the Mutual, has resigned, and
trol the

;

;

It

IS

understood

lor the presen

that

his

place

will

not

be

recent niecling Ihe Chicago Cily Council
.\t a
ordered deferred and published an order recomincndcd by the commitlee on gas, oil and electric
light giving the United Telegraph, Telcphnne and

Hyde Park corporation, the
conduits a cable of conductors
connecting ils Hyde Park plant with the downlown
The order gives the corporation ihe terndistrict.
porao' privilege, pending the disposition of an ordinance now before the council, permitting it to install
an underground cable containing not more than to
establishing connection with the
for
conductors,
downtown diilrict. If the ordinance fails of passage
the mayor may order the removal of the temporary
cable from the city conduits.
Company,

capital

Monte-

of

,

The Northwestern Telephone Exchange Company
naid the
inc suiic
state ircasiirer
treasurer $'^;oo-'QO
Minnesota
lumnesoia has
nas paui
:j>-5,uu_.yo
as three per cent, of its gross earnings for 1002. For
jgo, ^\^^ company paid $23.^^2.
The Iowa Telephone Company is anxious to secure
^ franchise from the city of Des Moines, and the
council will soon take the matter up. The company
is willing to submit to a gross-earnings' tax of two
per cent., and will agree to erect a large building
'^"d move the headquarters of the company in the
^^^^^ £j.pj.|.i Davenport to Des Moines, and will construct a subway system.
The Libertyvillc Telephone Company of Libertyville, Iowa, has been incorporaled with $7,000 capital
stock to build lines through the county. The company has over one hundred subscribers, and will
con.struct 40 miles of wire as soon as the materials
tan be secured.
The Wettstein Telephone Company and the Electrie Light and Telephone Company of I-a Porte Cily,
Iowa, have combined as the La Porte Public Utility
:

'n

'

^

Company.

The Rosalia Telephone Company has been formed
Wash., to succeed the Ros.alia rural-telephone system, taking oyer the alter s barb-wire systern.
New overhead lines will be constructed and
service furnished at $1 a month.
R.
at Rosalia,

.

Southern Telephone Developments.
'

l.iy

$50,000

video, Minn., will erect a building for its exchange
»
a:
tu
i
1,
ti
i ii
»?
office.
The Secretary
s report shows that the cost to
operate the plant, having 204 connections, is SsVi
cents per month per instrument.
The Waseca (Minn.') Telephone Company has
concluded to increase its capital to $40,000 and con^^^^^ ^^ ^i,,^ „f f^,„, ,,-„,,

filled

.

Independent Connection to the Center
of IChicaKO

Electric
right to

with

The Montevideo telephone exchange

.

Netprofits

been incorporated

stock.

ExPENSES

"Your

has

a

in the city

T^
-n
Telephone
The Soullurn Bell
Company
move its headqnarlers from New York to
I

,

I

will

The .American Telephone and Telegraph
will

open an

office in

Com-

Wilson, N. C, for long-

distance

service.
Offices will be

in

the two counties

M^^r^^de' S'=:^;':!;^cro?Z=^;Lk^
-"'ers ^f thf col .^nrrmL th^^^^^^^^^^

established at Rome Ga., Ringt^old and other points in conncclion with the longdistance line from Atlanta to Chattanooga.
At Columbus, N. C, the Polk County Telephone

^

was met with such onoosition that

the comoanv has
„,reatened to disband
"'=^''""r
n-i
at .
r^ .
ia
1 he Nat.ona Horse Thief Detective Association
of Indiana held a meeting at Alexandria last week
^""^ Perfected a thorough .vstcm of cleanr- the
""^'^^ ° wrongdoers bv the extensive use of rural
he system makes it possible
"'^ telephones.
1
f"'^
/°? "f" °" 1'^? ,'",'' °^ t ^'V'
?. P"f "'""^
"'f
th.'ef
any part of the state. A telephone directory
j"
"''i,i,

"'^,J?'"fP'Y'^"...

members.

'o"" ,*"<=

.

T'n= 1^'"'°':''
elephone Coinpany of S
Louis
1
niadc connection with Terre Haute on its long-distance line last week.
This act makes a connection
with the Indiana IndeDendent
dependent system,
svstem including InjianapoHs.
*^
^r
^. ™ass-meeting
of men representing county teleP'i°"<^ companies was held at Greencastle on January
, ^
^^^,^
was adopted rejecting three
propositions submittea to them by the Greencastle
Telephone Company, whereby ihey might obtain
^he country lines are asking
'" "^-^
ff^j,",
.f^'/'\^ City Council to grant them a franchise to mamtain a switchboard
the city.
,.
^ ^"^ stockholders of the New Long-distance ^
TeleP''°"'= Company have formed a "voting trust," the
Purpose of which is to perpetuate the present management for a period of five years. Ninety-five per
cent, of the stockholders have signed the agreement.
.

,

,

,

m

,

,

^

,

F

„
Exchange

Independent
in
Nearly Ready.
,

,

,

Buffalo

Thursday, February 5th, is the date now set by
Frontier Telephone Company of Buffalo for

''^c

'"e

commencement:

of

On

date

scribers.

this

i

-^

its

^

service

the

to

company

,

sub-

3.500
will

a

set

corps of operators at work at the big new switchboard, and within a week the company will be rendering a thoroughlv first-class service.
Superintendent
.-„
wr
T^i,,,.-*^,',
W. TT
H. Johnston
says *i
the company

MI

..

will

,-

-,-1

.-

with

start

u
-u
t-,
The company has
3,500 subscribers.
contracts for 11,000 telephones, including party lines,
^

^

service

,

to

and these

will

be installed as

rapidly

as

possible.

The ultimate capacity of the switchboard is 12,000.
^ ^^^ ^^^,i^^ ^^,.„ ^^ ^^^^^ ,j^^ j,,^ four-party-line
service y'"^'^^"'.
whereby one suuscriucr
subscriber on a pa
party
ty wire can
,,
^^ called up without any annoyance whatsoever to
»/
^,
-i
another subscriber on the same wire.
,

,

,

^=^^=^^^=^
MRM

ppuoiMP
-PP,
c mci\.
1 CL-ci-nwiN
William Gray of Hartford, Conn., died on January
24th of apoplexy.
Mr. Gray was a well-known inventor, among his inventions being the Gray telephone pay station used by a number of the Bell
licensee companies
of patents.
,, n
a»

and covered by
•

a

large
i

number

ChesaSamuel Magill Bryan ex-president of the r-i
Peake and Potomac 1 elephone Company and promineiitly known m Baltimore and Washington finan,

,

1

1

d'ed on January 23d, of a comp .cation
Ba timore
at his residence at Ruxlon
County, Md. Mr. Bryan had been in ill health for
He
^°nie time and his death was not unexpected.
"'"''^
55 years old.
,!=""'^'"'

"f' diseases
of

Howk, manager of the Independent exchange
Shelby, Ohio, has resigned his position to accept
similar one with the' Norw.alk (Ohio) coinpany.
^r. Howk has rather a remarkable record.
He
^j_^^,^^, ^^ ^ ii„cman, and after he had worked at
,1,^^ ^ ^,^.^,. ,,^, ^^,.^^ ^^^^^^ manager of the plant, which
position he has held for two years, and yet is not
quite 21 years of age.
q. L.

^j

^

re-

.Atlanta
A large clerical force and the
early in the spring.
offices of the auditor and secrelary and treasurer
The transfer will probarc included in the move.
ably be made in April.
The board of aldermen of Richmond, Va., have
adopted the ordinance providing for a merger of
the Richmond Telephone Company and the Bell
company. The matter will have to go before the
Common Council.

pany

lines

•

[switchboard

Minn.,

Lmpanyw

$2,4^0

j

j^|^p\;,4^^

1

161^

For adininistrauon, taxes, operating and
si.973.5oi
maintenance
mamieuaui.e
.j/i.^

^""
Skin"
laoKni Louche
Co l"

io'
to

Telephone Company of Clav and Vi"o
been incorporati^d «dth a caphal slo?k
The
11
In d and maintah

.

.''

•

i.

1
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Telephone News from the Northwest.
.
p,._5„. Tplenhonp
rnmmiw win
will install
Inctnll a
a
eiepnone company
tne i^a Liosse

^Decl'sf,

jgor.
81,716.341
710.011
158.437

'

Indiana Telephone Items.

^

.p,

Revenue.

Subscribers' rentals

i-t^-^i'ioio". «•
N C>-•.
'™'" Lextn^tof

telephones.

"9 Ulica and Homer Telephone Company has
'><^™ "Korporated with a capital stock of $40,000 for
Uic purpose of building telephone lines in Licking
and surrounding counties Its charter gives ,t the
°i extending its lines any place in the state.
P"'}^<:f

.axes.

?/'T/Z?SLn^nce'"""
maintenance,,
ferred

Ti

uan- <^i.
daTe^^ol
are given:

These figures

report.

president's

the

tandlr-the'
ud.iiu ai mc

i'rdirr^on
uu
oratrb

residence

preparing to build a line, to Lynn. A
'""g-distance line has been built between Jonesboro,
is

1

^^s'^ie'I^^narsS^st^r/^^rrStis^KtX
unniiea
tet'^o
were 3iOO" Si^d

Central Union

for

FIELD.

Company

.

,

,

Harvey Myers has resigned as president of the
Memphis Telephone Company of Memphis, Va.. and
sncceeded by C. E. Stinson of Rochester^ N. Y.,
formerly general manager of the Rochester Independent Telephone Coinpany, and also vice-president
of the Independent Telephone Association of the
United States. Mr. Myers was elected chairman of
the board of directors of the Memphis company. He
will now devote more of his time to the other Independent telephone interests with which he is connected. J. S. Warren continues as general manager
is

of the

Memphis company.
~

The Mcchanicsburg Telephone Company, Mechanicsburg, Ohio, has
$25,000 to $35,000.

increased its capital stock from
D. J. Burnham is presiij^nt.

;

January

31,

;
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Against Discrimination
Sought by Independents in
Tennessee.

Legislation

By George
Of

Tile Independent telephone companies of Tennessee
have united to secure legislation that will prevent
discrimination in one city, town or section of the
A bill for
state at the expense of other sections.
this purpose has been prepared and will be presented
measure is
Tlie
Legislature.
to the Tennessee
aimed to break up the practice of lowering rates and
giving service gratis, which, it is asserted, has been
done by the Cumberland Telephone and Telegraph
Company, the competing Bell company. The leading companies represented in the movement are the
Memphis Telephone Company of Memphis, the People's Telephone and Telegraph Company of Knoxville and the Independent companies of Jackson,
Bristol, Clarksville, McMinnville and otlier cities in
Tennessee. The Independent companies are said to
be working as a unit against the Cumberland.

GENERAL TELEPHONE NEWS.
The Rawson-Brush

syndicate

has

purchased

a

interest in the Rome Telephone Company,
Rome, N. Y., Ed. L. Barber and his associates disposing of the controlling interests. Theodore M.
Brush and I. H. Griswold of Elyria, Ohio, have

large

been elected to the directorate of the company.
It is said that arrangements are under way by
which the Rawson-Brush syndicate and the Consolidated Telephone Company will divide the state of
New York, each to have a certain portion for its
construction work, and then traffic arrangements will
be made between them, so that there will be no dupliThere has been concate wires over the territory.
siderable rivaln' between the two concerns.
The local telephone company, Bellevue, Ohio, will
shortly close a contract for central-office equipment
The equipment will consist of
for Norwalk, Ohio.
multiple switchboard for party-line service. Each
cord circuit will be equipped with four-party selective
indicating keys. The equipment will be one of the
most modern in every detail. The power plant will
be operated by a gas engine installed by the companv. Specifications for the plant were drawn by

LeRoy

\V. Stanton,
of Cleveland, Ohio.

consulting

telephone

engineer

The Automatic Telephone Company of Princeton,
new automatic switchboard of
J., is installing its

N.

it
1,000 capacity and 150 telephones installed, which
recently purchased from the Automatic Electric Comnumber of years ago the Princepany of Chicago.
ton company entered the telephone field with an
automatic switchboard and 15 stations connected up.
The seri'ice grew in public favor until the ultimate
capacity of the board, which was 100 stations, was
exhausted, at which time the management gave the
manufacturers an order for an entirely new outfit.

A

It is stated that the Memphis Telephone Company
and the Memphis Long Distance Company, which
are practically the same, are preparing to spend from

$300,000 to $400,000 this year in the extension of
long-distance lines from Memphis over the entire
St. Louis on the
territorv tributary to that city.
north, Little Rock and Springfield on the west. New
Orleans on the south, and a connection with Louisthis
ville and Nashville are the objective points of
far-reaching plan, which, when completed, will be
comallied with other great Independent telephone
panies so as to cover the United States.

The Commonwealth Telephone Company,
corporation, with
has acquired the

a

new

headquarters at Waterloo, Iowa,
lines of the Cedar Valley Tele-

phone Company, the County Telephone and Telegraph Svstem, the Waverly Telephone Company,
Hardin County Company and the Parkersburg and
Laporte systems, all of which have been closely affilA. J. Wheeler
iated with the Cedar Valley system.
of the Illinois Telephone and Telegraph Company
purof Chicago conducted the negotiations for the
chasers, the capital being chiefly furnished by Chicago men. The purchase means a revolution in
telephone methods in Iowa, by the introduction of a
complete automatic system in place of that now in

^_^

use.

MANUFACTURERS AND DEALERS.
The Kellogg Switchboard and Supply Company of
Chicago will fit the Alexander Young Hotel, Honolulu, Hawaiian Islands, with a telephone system
consisting of 260 common-battery telephones and a
lamp-signal switchboard.
In Duluth a short time ago a patron who was
using a telephone received a shock through the exposed metal parts of the receiver, which resulted
The Electric Appliance Company
fatally, it is said.
of Chicago asserts that its Noxem receiver is an
absolute safeguard against an accident of this kind,
as it has no exposed metal parts.

The Stromberg-Carlson Telephone Manufacturing
Company of Chicago has recently closed contracts
Buckeye Construction
and Centerville, Ky.
W. -\. Eckels. Rudd,
Company;
Telephone
(Iowa)
Clarington
Iowa;
Montrose CPa.) Telephone Company; E. V. Hauser
of Havre, Mont.: Pike County Telephone Company,
Pleasant Hill, 111.; State Line Telephone Company,
Elmo, Mo.
for

switchboards

with

the

for Shawhaw. Ky.,
D. A. Oliver, Scottsville. Ky.

Companv

;

the

all

N. Bandy.

gas appears to have been
one charged for from the beginning ac-

public

only

99

Service.'

utilities,

cording

to quantity consumed.
Until recently it was
practice, and is yet the custom in many
for water companies to charge according to
the number of rooms in a house or number of front
feet in the lot
now the modern practice is to charge
a certain rate per thousand gallons.
It was formerly the rule for electric-light companies to charge
for a current according to the number of lamps

a

common

places,

;

connected, but now an up-to-date company charges
according to the watts, or the actual quantity used.
The pioneers in the telephone field, who, by the
way, were the various Bell licensees, not having, at
the time the telephone was first brought into commercial use, apparatus by^vhich the number of calls
could be accurately recorded, adopted the expedient
of charging for the service an arbitrary rate per
month, having a higher rate for business than for
residence telephones. This practice still largely obtains among the Independent companies, but the Bell
licensees are breaking away from that custom as
rapidly as possible; especially is this true in the
larger cities.
There are several reasons for making the change
yields a larger income per telephone, increases
it
their list of subscribers, and last, but not least, rids
their patrons of that intolerable nuisance known as
a deadhead, who uses your service in many cases
more than a regular subscriber, without paying therefor, and 99 times out of ico, not only fails to show
his appreciation of the convenience by thanking the
company or subscriber, but is loudest in his denunciation of what he is pleased to call "the rotten service"
the company is furnishing.
Many of the Independent companies have profited
by the mistakes of opposition companies, but I am
sorry that there is a large number who have not
are now
made the most of their opportunities.
able to purchase telephone apparatus that, so far as
signaling and talking qualities are concerned,
its
well-nigh perfect, and is certainly equal if
seems
not superior to anything used by the Bell licensees.
This being true, why should we hesitate to adopt
"measured service?" It is certainly fair to both the
patron and the company, and I see no good reason
why the change should not be made.
For a number of years the word "Independent"
has had a wonderful influence upon the public, and
during that time they have given us their confidence,
good will and money, and are now not only requesting, but in many cases are demanding, that they be
furnished not only with first-class, but modern servtherefore
It
is
embodying the latest ideas.
ice,
plainly a question of the survival of the fittest,
and if we expect to remain in this business, it is
only too evident that we must be continually on the
alert for, and introduce the latest and most approved
type of apparatus and inaugurate such changes in
the handling of, and charges for, telephone service
as seems appropriate and .satisfactory to the public.
I believe that the maiority of our subscribers
would welcome a change from the present flat-rate
system to the "pay-for-what-you-get" principle. It
may be, however, that the apparatus for recording
the number of calls is not sufficiently perfected to
warrant our making this change, but as necessity is
the mother of invention, I confidently believe that
if it is shown that the apparatus now available for
this purpose is not efficient, that someone will soon

We

place
o'ur

on the market an instrument that will meet

requirements.

In charging for telephone service, on the meter
may be necessary, of course, to have the
it
subscriber guarantee a certain number of calls per
month for instance, a residence telephone might
guarantee 25 calls at four cents each per month;
all in excess of that number of be charged for at
Business telephones, $2 per
three cents per call.
month for 40 calls all in excess of that number
three cents per call. The guarantee as to minimum
number of calls per month to be varied to suit local
conditions. No calls to be recorded unless the number or party called is obtained. All incoming calls
basis,

;

;

free.

These are merely brief suggestions for your reThere are various ways offered by others

flection.

for accomplishing a similar purpose. An idea, laid
down by a prominent telephone man as long ago
as 1895, has been adopted for practice by a number
It has later become the
of telephone companies.
It is first to charge
rule in some foreign countries.
reasonable
amount for the
a flat rate, covering a
then a charge admaintenance
station
subscriber's
ditional for the service, or a switching rate of so
much per call, varying from two to six cents for
;

exchanges.
I understand that here in Chicago the new system
is based upon a similar idea, but the method of applying the rates differs. Th Chicago company may
fairly be called the largest prospective exchange
telephone company in the world. Recently, after the
most elaborate and searching preparations, it concluded upon what it calls its new policy, of meeting
he Independent and the demands of its patrons for
I

lower

rates.

This so-called new policy,

I

am

told,

Paper read bpfore the Interstate Independent Telephone
I.
Association at Chicago on Decemtier lo. iqoz. Mr. Bandy was
antil recently a telephone manager at Des Moines, Iowa.

consists in a determination to establish message service, or its equivalent, almost, if not entirely.
The plan is to require a guarantee per month per
telephone, and then an additional five or 10 cents
per call on the main exchanges. 1 he company operates a large number of exchanges outside of the
main part of the city. These exchanges are sometimes called suburban exchange. For instance, if
you are a telephone subscriber in Englewood, in the
southern part of this city, or Rogers Park, in the
northern part, you must pay a flat rate (said to
cover a so-called local service) of about $30 to $60
per annum, then on each call for the main exchanges
you pay 10 cents more.
I refer to the Chicago Telephone Company's service methods, because that company is known to many
as being progressive, and we are better acquainted
with conditions here than in other places, where this
message service is being adopted. I do not go into
full details, because you may readily learn more by
inquiry, but I am not averse to adopting any new
improvements, even if the Bell company first shows
the public desire them.
This subject must have an important bearing on
our future.
ought now to begin to learn all
about it. I hope the discussion may indicate your
desires and prepare the way for future action, remembering that "As the twig is bent, the tree is
inclined."

We

Discussion.
A. B. Conkiin of Aurora,

111.
In the matter of
measured service there are a great many items entering into it which modify the application of it to
subscribers in various exchanges and in various
parts of the country, and in various parts of the same
exchange, and if these modifications only applied
to subscribers in various exchanges and not to subscribers in the same exchange, it. would be a matter
\'ery easily adjusted, and while the paper was being
read I had some objections to measured service that
arise in my mind, and I just want to mention a
few of them. In the first place, it is the object of
the Bell Telephone Company to meet competition,
and it has never successfully met competition where
it was against a well-operated Independent company,
whether for the reason that Independent companies
as a rule are giving flat rates and unlimited service
or not. In paying for measured service it is true
that if only the matter of the switchboard expense,
the matter of connecting one subscriber with 'another, was taken into consideration, and a given
amount for each call, three, four, five or six cents
per call would apply equally to all subscribers,
whether residence or business subscribers, why that
is a question, but my experience in the operation of
exchanges has convinced me emphatically upon this
point, that the expense of operating a telephone in
a subscriber's place of business or in his residence
very largely depends upon the distance this subI might
scriber's station is from the switchboard.
have a residence subscriber four blocks from the
and it
half
mile,
a
switchboard and another one
seems that if we received adequate remuneration for
each one coming into the switchboard, we would
be compelled to reckon the expense of the maintenance of the lines of various lengths of a block
to a half mile or two miles long.
In my own experience, I am inclined to the opinion that, in the first place, a flat-rate unlimited servthat has
ice is more popular to all telephone users
been my experience, and it has convinced me to my
own satisfaction upon that point. In the second
place, if it is a residence that is two miles from the
switchboard, the expense of keeping up that line
would amount to four or Jive times as much per
call as the business man who lives within one-half
block of the station, and if you are to apply to him
an adequate charge for the length of line, there
would be very few residence telephones you could
flat rate for a residence per call costs
secure.
usually very much more than a flat rate to a business
man w^ho uses his telephone 10 to 50 times as much
as the residence subscriber, and who is compelled
he gets 10
to pay twice as much for his service
to 50 times as much service at a cost of twice as
much as a residence subscriber, but the residence
subscriber, to maintain the residence subscriber's
line, costs the telephone company four to 10 times
as much to maintain as to maintain the subscriber's
line in the business district, which is nearer to the
exchange; so that the additional cost per call of a
residence telephone on the idea of measured service
offset by a very much fewer number of calls,
is
which evens it up, as you could not even it up in
measured service it would be necessary, in other
words, to charge a residence subscriber 10 cents
per call, in order to realize the same profit on the
operation of his line as it would a business man
two cents per call.
residence
subThis would practically exclude
scribers, and for that reason I believe that the flat
meets
with
the
public
apfirst
place,
the
rate, in
proval better than a measured-service rate; in the
second place, "it more equally recompenses the operating public for the service. At $1.50 a month
to a residence using the telephone 10 times a day
would be iVz cents; if it cost 10 cents a day to use
it
10 times, it would be one cent a call, pretty near
$3 a month, and a business man would have the
use of it 30 times a day. and it would be one-tenth
of a cent a call. Now the business man to compete
with the one cent a call, would be 30 cents a day,
:

;

A
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and he would repudiate your service if his telephone
would cost him that much, hut the company operates
his husincss telephone within a short distance from
the exchange at a very much less cost than it opTherefore, it can
erates the residence telephone.
give a great deal more service for $30 per year and
realize the same profit.

Goltz Electric-sign Letters.
ideas and the requirements of safe construction and handsome appearance have entirely
changed the methods formerly used in building elec-

Modern

Wooden

fast disappearis
country the local inspection departments absolutely prohibit the use of
any woodwork in connection with electric signs.
The Goltz Engineering Company of Chicago has
designed and is manufacturing a metal letter which
tric

ing,

signs.
and in

some

construction

cities of this

Power Plant

of the New
Pittsburg.'

By D.

B.

Union Station,

Kinch.

plant of the new Union Station is a
in every particular, both as to
the
constructive
and economic details. Encompassed in the building directly south of the station,
a multiplicity of machinery occupies every available
inch of space, somewhat more crowded than it
The space occupied
should be in an ideal plant.
by the building, 55 by 420 feet, contains a varied
machinery, little thought of by the thousands of
The cenpeople daily passing within a few feet.
tralizing,
in
an isolated building, of all of the
generating machinery for a terminal station and
yards is an ideal condition that cannot always be
adhered to, as is the result in this instance. Here,
this is due to the exceptional location selected for
the plant.
As the Union Station is a consumer of
perhaps 75 per cent, of the output of the plant, the
location is certainly ideal. From an operating viewpoint, it could not be better; but, notwithstanding
this simplifying condition, the engineering details
that were constantly arising required careful plotting
and planning and replotting and replanning, little
of which is shown by the completed plant.
The power plant of a large terminal is wholly
and in reality the living portion of it, and to keep
regularly is of no small concern day
it breathing
total shutdown is the most dreaded
and night.
thing that can happen to those in charge, and is
the one thing guarded against so closely. The
slightest appearance of a rupture by signs we all
know so well are battled forthwith, and immediFor, to the terminal and its yards, it is the
ately.
living thing, and is in itself the one great potentiality.
The movement of the trains, numbering hundreds daily, depends wholly upon the air
compressors, and generated here is the current for
the storage battery controlling these movements.
The heating and ventilation of the station, the
elevators for both the offices and baggage service,
the lighting of the building and yards, the filtering
and refrigerating of the drinking water, the building service water, and pressure for fire mains, the
entire telegraphic service, etc., are all a vital part
and the failure of one portion, for
of the whole
even a limited time, means a serious handicap and
confusion.
Duplicated as to the most vital points, unusual
provisions and precautions were provided in this
installation.
No false economies were made or
asked to be efifected at the sacrifice of the best
Knowing we have a very complete plant
practice.
for its various uses, we also know that as to some
co.nstructive details, we will be open to the usual
criticism that new plants always are subjected to,
looked at from the various viewpoints of each enHowever, for these criticisms
gineer for himself.
we can only offer one answer. That is that the
best practices with the local conditions governed
these local conditions were wholly the deciding
elements, and were always worked up to, probably
in some instances at a sacrifice of the ideal.
The engine and generator equipment comprises
four marine-type Westinghouse compound engines.
'I'hese engines are of the standard marine-type design, the high-pressure cylinder being 17 inches in
diameter, the low-pressure cylinder 27 inches, with
The engines have a speed of
a 24-inch stroke.
The high-pressure
200 revolutSons per minute.
cylinder is equipped with a piston valve, doubleported, and the low pressure with a slide valve,
double-ported.
The engines are direct-connected to
.350-kilowatt, 220-volt, two-phase, alternating-current
dynamos of the Westinghouse standard type. One
engine-driven' and one motor-driven direct-current
dynamo, each of 37%-kilowatt capacity, serve as
exciters.
These exciters also furnish direct current
for a number of small motors, used at various points
throughout the building on special apparatus for
which alternating-current motors are not, as yet
provided by the manufacturers in connection with
their apparatus.
Current for the storage battery used in connection with the switch and signal installation is
These directprovided from the exciters.
also
also
furnish
primary
machines
the
current
current for 14 Crocker- Wheeler dynamotors, used
telegraphic
service.
The
outexclusively for the
put of these numerous little machines varies from
eight volts on "locals" to 360 volts for duplex and
quadruplex- service. Battery current for telegraphic
purposes is entirely supplanted by the installation of
these small sets.
The switchboard panels are of blue Vermont
marble, and the board is composed of 13 lower and
nine upper panels, each equipped with main and
Stairways at either end of
auxiliary bus bars.
the board give free access to the gallery around
the upper panels. The lower panels are used for the
generating and high-tension work and the upper
It is our intention to
panels for the distribution.
run the alternators in parallel, and to this end the
synchronizing apparatus is one of the board fea-

The power

modernized plant

A

GOI-TZ ELECTRIC .SIGN LETTER.
to be absolutely fire and water proof, the latter, of course, only if lamps are provided with rubber rings inserted between the socket opening and
lamp to prevent moisture from entering the socket
These letters, when enameled in
at those places.
the proper colors, usually white face and red or
black sides, look as w-ell in the daytime as at night
when illuminated, and are practically indestructible
They cait easily be attached to sheet or angle-iron
backs or to wood boards or wire screens. Central
stations are gradually beginning to find out that
sai<l

is

handsome revenues can be derived from
signs,

and any improvements which

nying
of the

shows

illustration

a

electric

will tend to in-

crease this business are of interest.

standard

The accompa16-inch

letter

Goltz type.

The

Electrical Fire Hazard.

In the quarterly fire report of the Electrical Bureau
of the National Board of Fire Underwriters, issued
by Secretary William H. Merrill, Jr., and dated January 10, 1903, it is shown that 42 fires, with losses
aggregating $552,541, which were reported as due to
electricity during tlie quarter were, upon further and
more reliable investigation, found to have been due
to other causes.
Of these, a $75,000 loss and a $6,000
loss were due to spontaneous ignition; a $12,000 loss
attributed to incendiaries: an $ri,ooo loss was
is
caused by a gasoline stove, and an $81,000 loss was
reported due to a chemical explosion. Other fires
attribuled to electricity were found to have been
caused by a defective chimney, a gas jet, an overheated furnace, matches, etc. Reports of 197 electrical fires, with losses aggregating $276,285, were
received from different parts of the country. Reports were received of 139 fires, losses aggregating

which were supposed to have been due
to electricity, but the causes could not he definitely
as electrical, principally because the fires

$r-357t042,

proven

destroyed the conclusive evidences of their origins.

COMMUNICATIONS.
Bluffton

Makes

Its

Claim.

To the
You

Editor of the Western Electrician
give Asheville, N. C, credit with having the
most subscribers in proportion to its population of
any city in the world. This is hardly fair to the
managers who have worked hard to show up their
plants.
We have here 1,783 inhabitants and 212
telephones inside of the corporation, making a telephone to every 8.97 people. This does not include
151 farm telephones or the telephones used by managers in office and residences. This has been accomplished by hard work and good service with old
material, and other companies may do even better.
O. G. SNYDER,

Manager BlulTton Telephone
Bluflton, Ohio, January 24, 1903.

New York
To

State Laboratory
proved.

the Editor of the

Company.

Disap-

Western Electrician:

write to inform you that the .American Institute
of Electrical Engineers, at a meeting of its board
of directors held yesterday, passed the following
resolution
"Resolved, That this board disapproves of the state
of New York establishing a state laboratory and
standardization bureau."
I

S.i^MUEL
Chairman

special

committee on

standardization

New

bureau.

York, January

24,

1903.

SHELDON,

state laboratory

and

;

tures.
I.
The new Union Station of Itie Pennsylvania Railroad Comin Pittsbore is a modern office building combined with a
railroad station. Its eogineerine features w»»re recently described
in a series of papers read before the Eneineers' Society of
Western Pennsylvania. One of these papers is herewith reproduced. Mr. Kinch is the electrician of the plant he so concisely

pany

describes.
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Step-up transformers at a ratio of 10 to I are
to furnish hghting and power circuits to

installed

outlying districts.

Ample

circuits

for

series

alternating-current arc

lamps are provided, and for this work a combination jack and plug board is used.
All transformers as well as rheostats are placed in the basement
directly underneath the switchboard, thus clearing
the back of switchboard to an unusual degree.
The
electrical equipment occupies the entire south side
of the engine room, while along the north side are
located the air compressors, hydraulic pumps, highpressure pumps, small air compressor for thermostatic heat control in the office building, a
Scotch yoke air compressor, etc.
The main pumping engine for hydraulic elevators
is of the Riedler type, being fitted with mechanically
operated valves.
It
has
duplex,
single-acting,
outside-packed
plungers, gVa
inches
diameter and 24-inch
in
stroke, with steam cylinders 13 inches and 23 inches
in diameter with 24-inch stroke.
This pump has a
capacity of 1,400 United States gallons a minute,
against a pressure of 200 pounds to the square
inch, when running at about 96 revolutions per
minute with a steam pressure at throttle of 150
pounds.
The main feature in the design of this

pump was

to cut

down

the floor space to the small-

possible area.
For this reason the valve gear
was put on the outside of the steam cylinders, in
order to get the cylinders close together and do
away with the necessity of a passage between the
gears, which would have materially widened the
engine.
The engine frames were made of the douest

ble-bearing type, with four-part adjustable boxes
for all bearing. The entire water and steam end of
pump is mounted on a substantial bed plate of box
section, insuring alignment, and in order to further
economize the floor space the pump end was made
of the single-acting type, as this would cut down
the space required about one-half of that necessary
for the double-acting pump.
The distinctive feature of this pumping engine is
the mechanically operated valves.
As the pump is
single acting, it was necessary to provide a by-pass
to
so as
enable the pump to run without delivering
water when the pressure had passed' a certain
point.
The by-pass valve is operated by means of
an air cylinder, which also operates an auxiliary
throttle.
The steam for running the pump is taken
through a small by-pass on the side of this throttle,
I'-is bv-pass having a valve in it, so that the amount
of steam fed to the pump can be adjusted that
the pump will not run more than 30 revolutions per
minute when running on the by-pass.
The air cylinder for operating water by-pass valve
and throttle is controlled by means of a pilot valve
operated by an auxiliary governor, this governor
only coming into effect 'when the sneed of the engine has dropped to between 20 and 25 revolutions
per minute. All the working parts of the governor
are central, so that friction is entirely eliminated.
As auxiliary pumps for elevator service we have
installed
two simple direct-acting Worthinglon
pumps of 750 gallons each. These are also used for
the night run.
The elevator equipment comprises seven highspeed elevators, to travel from train floor to top
floor, a distance of 190 feet, and eight direct-lift elevators, used for baggage and express service.
For the furnishing of air to the si'gnals and
switches as well as for car-testing and car-cleaning
purposes two cross-compound vertical Riedler express-type compressors are used.
Sizes of air cylinders are 14 and 24 inches in diameter with a 24-inch
stroke.
They are driven by a vertical cross-compound, non-condensing Corliss steam engine with
cylinders 13 and 23 inches in diameter and 24-inch
stroke.
Each compressor has a capacity of 1,500
cubic feet of free air, not piston displacement, to a
maximum pressure of 100 pounds, when running at a
speed of 134 rev<tlutions per minute. The air cylinders are mounted above the steam cylinders.
Both
air cylinders and heads are water-jacketed.
The
air suction and deli^'ery valves are placed in the
heads, the suction valves being of the semi-rotative
lype operated by means of a wrist plate, driven
from an eccentric in the same .-anner as the steam
gear.
An inter-cooler and an aftt.:--cooler are provided.
The inter-cooler has a ^'olumL of about six
times the volume of the low-pressure c\'"ider. the
air being cooled by means of water passing i;.-ough
the tubes. After the air has been delivered front ''le
high-pressure cylinder it is passed through the aftercooler so as to remove as far as possible all moisture.
The air is then delivered to storage tanks located in
what is known as the air-intake building. This is a
separate building of small dimensions directly west
of the engine room, and is equipped with storage
tanks for air delivery to various points and also with
appliances for thoroughly cleansing the air before it
is delivered to the suction pipe.
A 15-ton electric crane travels the entire length
of the engine room, thus assuring valuable aid in
case of need.
The boiler room is equipped with Babcock & Wilcox boilers. These boilers are of standard type and are
all
of forged steel construction, built to carry a
working pressure of 200 pounds. The boilers as installed comprise six boilers in three batteries, each
unit of 300 horsepower, making an aggregate of i,800 horsepower, space being left for an additional

—
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battery for future increase. The boilers are equipped
complete with Roney stokers, and installed in the
boiler room is a Hunt coal and ash conveyor. Hoppers of 50,000 pounds coal capacity are located over
each battery of boilers and cams are arranged at
convenient points along hoppers for dumping the
The conveyor movement is made by a
buckets.
steam engine located in what is known as the annex.
The conveyor extends along the top of coal hoppers, and, passing down the side of west battery,
runs along the basement floor and receives the ashes
from the ash hoppers under each boiler. The buckets of the conveyor receive these ashes through an
automatic filler located directly under the hoppers.
The ashes are stored in a large hopper located in the
second story of the annex from which chutes are arranged, and the ashes are dumped into cars, which
but a few moments before contained the coal.
A coal crusher is installed at the lower end of the
coal hopper and only used when lump coal is delivered.

Tw^o Cochrane feed- water heaters each of 1.500
horsepower capacity are employed in the boiler room,
and feed water is delivered to the boilers at a temperature of 200 degrees Fahrenheit. All feed-water
piping to the boilers is of brass and in duplicate.
The chimney is located in the middle of the boiler
room and south of the center line. The smoke
Suitable
flues enter chimney on basement level.
dampers under automatic control are installed. The
actual
radial
brick,
and
the
perforated
chimney is of
height without base is 240 feet. The base is 13 feet
The diameter of chimney is nine
six inches high.
feet.
An iS-inch exhaust pipe extends the whole
and extends above at top
of
the
chimney
length
about six feet. This pipe will take care of all the
steam exhausted during the warmer months. During the colder months the exhausted steam will be
employed in heating the office building. The total
weight of chimney, including the exhaust pipe, is

about 2,600,000 pounds.
Special attention was devoted to the steam-piping
system, the viewpoint always being that only partial
shutdown should result in the case of ordinary reThe piping is all extra heavy,
pairs or accidents.
with screwed flanged fittings. Two headers extend
along the entire length of boiler room, along the
rear of the boilers and about eight feet above them.
Into each one of these headers is a main from each
boiler.
This practically duplicates the piping in the
At the partition wall between the
boiler room.
boiler and engine rooms the mains drop to the basement and loop around the engine room. The main
steam line runs in about a four-foot space between
the foundations of engines and the wall of building.
At each point where a connection is made for engines valves arc placed on either side of this connection in the main line. Thus the connection to any
engine can be cut off from the main steam line without interfering with the supply to other points. The
exhaust line extends along the center of basement
and connects to exhaust line in stack and also to a
large distributing tank to which the building heating
back-pressure valve is losystem is connected.
cated on exhaust line leading into the stack. At the
engine
room
the exhaust line leads
west end of the
up to the roof, connected to exhaust heads. On this
line. also, there are back-pressure valves.
The refrigerating and drinking-w^ater plant is located at the partition wall between the engine and
boiler rooms on the boiler room side, and is of the
Carbondale Machine Company's construction. The
dut3" performed consists of refrigeration for two
refrigerators for kitchen on top floor, containing approximately 1,000 cubic feet, also refrigerating for
main restaurant boxes containing about 4,000 cubic
feet, the connecting mains aggregating 1,200 feet.
The filtering and cooling of the drinking water supply is for about 125 fountains, located in the offices
and waiting rooms. The amount of water cooled
is about 750 gallons an hour, with a range of 45

Proposed Amendments
Electrical

;

—

to the National
Code.

The proposed amendments to the National Electrical Code which have been recommended by a joint
committee of the American Institute of Electrical
Engineers and the Underwriters' National Electric
Association were brought up for consideration at
last week's convention of the Northwestern Electrical Association.
A committee consisting of W. T.
Putnam, R. N. Kimball and P. H. Korst was appointed to consider the matter, and it made a report,
recommending that the association indorse the adopThis action
tion of the report of the joint committee.
was taken after a brief discussion, although no delegate was appointed to attend the meeting in New
York city on March ist, when the question will be
The report of the
finally brought up for adoption.
joint committee refers onlv to outside construction
of constant-potential, high-tension circuits of over
5,000 volts, and thus practically affects only transmission lines.
The report which thus received the official indorsement of the Northwestern Electrical Association is herewith given in full
It was agreed that the following additional clauses
should be inserted in the National Electrical Code, under
Rule 3S, after clause (a)
Every precaution should be taken in arranging the
(b)
routes for extra high-pressure, constant-potential
circuits, to avoid exposure to contacts with other
electric circuits, and, on existing lines, the routes
should be changed, if possible, wherever it may be
mutually agreed upon by the parties in interest that
there is a liability to contact between the lines.
It is desirable that extra high-pressure, constant(c)
potential overhead lines should not be on the same
poles with other wires, except signaling wires used
by the company operating the extra high-pressure
system, and not entering property other than that
owned or occupied by said company also that pole
lines carrying extra high -pressure, constant-potenother pole lines
tial wires should not approach
nearer than a distance equal to the height of the
:

;

taller poles.

(d)

extra high-pressure constant-potential lines
to other pole
lines than is specified in the preceding clause (c),
or must necessarily be carried on the same poles
with other wires, the extra high-pressure wires must
be carried above the other wires, and extra precautions must be taken in the line construction, in
order to reduce the liability of a breakdown to a
minimum as by the use of heavy wires, widely
spaced crossarms, short spans, extra heavy poles
properly constructed and supported, extra heavy
crossarms, pins and insulators.
Where extra high-pressure, constant-potential overhead wires cross pole lines carrying other wires, the
poles of both lines should be of extra heavy and
The high-pressure wires
substantial construction.
The
should preferably be above the other wires.
height and length of the cross-over span should be
such that the radial distance from the lower crossarms of the upper line to the nearest wires of the
line crossed over should be greater than the crossWhenever it is feasible, end insulatorover span.
guards should be placed on the crossarms of the
;

(e)

upper

(f)

line.

Whenever these conditions of height and span at
the cross-over are not feasible, a grounded screen of
wires should be interposed between the lines at
capacity
current-carrying
the cross-over with a
greater than that of any of the upper wires, and of
sufficient mechanical strength to prevent the upper
wires from coming into contact with the lower.
Where it is necessary to carry extra high-pressure,
coDStant-potential overhead wires past buildings and
must be
them,
the wires
within 25
feet
of
carried at a height not less than that of the front
cornice of the building, in order to prevent the
wires from interfering with the operations of firemen, in the eveilt of a fire in the building, and the
height of the wires must be greater than that of the
cornice, as their proximity to the building increases,
according to the following scale:
Elevation of wire
above cornice of buildin:

Distance of wire

rrom build ing.

Feet.

Feet.

fg)

25
20
15
10

4
G

5

8

his

wireless

Cape Breton and at South
Wellfleet on Cape Cod, Mass., Marconi w^ent to
New York city last week and sailed from there this
week for England. In about three months he expects to have the station at Poldhu completed, and
then, he says, he will be ready for commercial business' across the Atlantic Ocean.
The Cape Cod
station has four steel towers, each tower being
equipped with 100 wires. Marconi says it is possible to send 50 messages across the Atlantic simultaneously by the syntonic system. While in New
York city Marconi was entertained at dinner by the
directors of the Marconi company in the United
States, to whom he explained the equipment and
prospects of the stations on this side of the Attransatlantic

station

in

lantic.

Mr. Marconi says that work will soon begin on a
system between Italy and Argentina, a distance of
It is understood the government of
6,000 miles.
Italy will allot $150,000 to equip the Italian station,

which will also serve subsequently as a means of
communication with Erythrea and Sardinia. The
Alaskan and Cuban services between the United
States and those places, Mr. Marconi said, were assured, and work will be begun on the stations soon.
With the exception of a line between New Zealand
and Australia, he said, the various Marconi companies had no projects for Pacific communication
It is stated that
at present under consideration.
King Leopold of Belgium has summoned Marconi
to Brussels in Februar>', to arrange for establishing
space telegraphy between Belgium and the Congo

Free State.

iV.

9

was

:

should preferably be grounded, and when grounded,
the following rules must be applied
1.
The grounding must be made at the neutral
point or wire, whenever a neutral point or wire is
:

accessible.

the

When no
maximum

neutral

point

difference

of

or wire is accessible,
potential
from the
circuit to any other

grounded point of the secondary

point thereof must not exceed 250 volts.
To be identical with the present clause

3.

An

marked

understanding
the
that these recommendations should be submitted to the
board of directors of the American Institute of Electrical
Engineers and to The Underwriters' National
Electric Association.

The conference adjourned, with

and elecFebruary ist the Electrical
Department of the city will not approve of the installation of concealed wires on insulating supports,
which is commonly known as "'concealed knob and
lube-work." In all new buildings and in alteration
B. Ellicott of Chicago to architects

tricians, stating that after

work of old buildings all new concealed wires must
be encased in approved metal conduits. In wiring or
rewiring parts of old buildings which are not liable
to dampness an approved metallic or non-metallic
flexible conduit may be used, provided that the department receives notice before contract is let for
such wiring, in order that it can ascertain that such
portions of buildings are not liable to dampness. In
each instance a special written permit must be obtained.

Mr.

show
files

Ellicott

says that the

underwriters'

records

that a considerable proportion of last year's

originating inside of buildings

was due

to con-

cealed wires which were not in conduits coming in

contact with gas pipes, or to the breaking of the
insulation in other ways. The new work, as specified,
will be a little more expensive in large buildings, but
the hazard will be greatly decreased and especially in
buildings. Mr. Ellicott's new order has received
the hearty indorsement of the underwriters, whose

flat

recommend, but do not

require, metallic con-

General Electric Convention

Bluffs Street Railway of
Council Bluffs, Iowa, it is reported, will spend during
the present year $500,000 in a new power plant.
W. A. Smith, general manager of the company, is
said to have placed orders for the new machinery
The plans as prepared contemplate the
in Chicago.
installation of three T.ooo-kilowatt generators, in adthe
S50-kilowatt generator the company
dition to
now possesses. This will give the company a plant
capable of generating about 5,000 horsepower.

in

Chicago.

The annual convention of the salesmen of the
General Electric Company of the Chicago district
was held at the Grand Pacific Hotel, Chicago, this
week. About 30 gentlemen were in attendance, and
the eastern offices were represented by H. C. Wirt,
engineer of the supply department
Frank K.
Vaughen of the meter department, P. D. Wagoner
department
and
of the transformer
H. W. Hillman of the arc-lamp department, all of Schenectady,
N. Y. W. D'A. Ryan of the arc-lamp department,
Lynn, Mass., and F. W. Willcox of the lamp works
The convention was presided
at Harrison, N. J.
over by B. E. Sunny Chicago, manager for the General Electric Company, and the matters considered
were those of particular interest to the salesmen. On
Thursday evening a social session was held, and after
the dinner Mr. R^'an gave an interesting talk on
"Light and Modern Illumination."
;

;

A New

Claim for Electricity.

Atkins of the California Medical
a paper read before the San Francisco
County Society of Physicians and Surgeons, asserts
that experiments conducted by him have demonstrated that it is electricity, not oxygen, which puriHe has discovered, he
fies the blood in the lungs.
says, that the action which lakes place in the lungs
is
electrical,
and
he also affirms that
breathing
in
experiments show that venous blood can he chauged
to color like that of arterial blood by the use of
Dr.

The Omaha and Council

Interior

order has been issued by City Electrician Ed-

ward

rules

Extra high-pressure, underground lines must not
occupy the same duct of a conduit, manholes, or
handhoies with those of public signaling systems.

2.

Metal Conduits Required for
Wiring in Chicago.

duits.

also agreed that the foregoing requirements
be considered as applying only when the voltage of the
extra-pressure, constant-potential circuits is .'j.UOO volts
or over, and that the matter of additional requirements
for systems where the voltage is between 3,500 and
."(,000 be given further consideration by the joint committee.
It was also agreed that Rule 13b should be amended
to read as follows
Transformer secondaries of distributing systems
(b)
It

Marconi and His Work.
Having completed the equipping of

Where

must necessarily be carried nearer

A

i.
from So degrees on the
degrees Fahrenheit
e.,
intake to 35 degrees to delivery mains.
The delivery mains connect with sets of risers in the basement, from which lead the horizontal supply lines
to each of the floors connecting to the office outlets,
by means of an additional faucet at each washstand.
The risers and mains aggregate about 11,000 lineal
The temfeet of pipe in supply and return mains.
perature of the water .at the drinking fountains is
about 41 or 42 degrees. The method of circulation
used ensures equal temperatures at all points, freedom from air in pipes and a continuous supply at all
faucets.
Stop or regulating cocks are placed at all
fountain loops, to provide against excessive pressures due to the height of risers. The pressure at
the water-circulating pump in the basement of the
nower plant a nine by 5^ by 12-inch duplex
The steam required is about 32
is about 95 pounds.
pounds per ton refrigerating effect per hour. The
refrigerant used is fused calcium chloride of 1.250
specific gravity'.
This substance is circulated through
coils in refrigerators, and very low temperatures are
The location of refrigerating machinery
possible.
in power house was essential, and the limited available space necessitated the placing of this apparatus
in a space of about eight by 30 feet, and on three
The machine proper stands on a
different levels.
platform of steel construction 200 feet square. 12
The cooling and
feet above the power-house floor.
brine-storage tanks, with ammonia pump, are on the
main floor directly underneath, and the water-circulating pump and filters are in the basement.

lOI

Albert

College,

in

electricity.

J.
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Present Development of Steam-turbine
Units.^

By Edward Yawger.
The first Parsons steam turbine was built in 1884.
It was a lo-horsepower machine, and ran at a speed
The date of this
of 18,000 revolutions per minute.
modern-type turbine was only a few years subsequent to the introduction of the modern-type dynamo, and at first thought it would seem that the
first

turbine has fallen far in the rear in the ereneral march
reference,
of mechanical and electrical progress.
however, to the development of electric apparatus
since alxtut 1S80 will indicate that the turbine has
only recently been provided with a field for the
application of its peculiar power-producing qualities.
hen the first Parsons turbine was produced the
largest dynamos were mere toys compared with the
machines of to-day, and a turbine of such small
capacity must run at enormous speed in order to
develop its best efficiency. The great preponderance
of direct-current apparatus, with its difficulties of
commutation at high speeds, has further checked
the annlication of this high-speed engine in the
smaller sizes. Recent practice in the generation and
use of electricity has entirely changed the relation
of this prime mover to its application. The rapid
growth of alternating-current generation and the
increased size of units have now opened the logical
field for the use of this simplest and highest type

A

W

of prime mover.
The turbine is indeed the simplest of all vapor
engines, both mechanically and thermo-dynamically.
The entire rotative effort is produced by the passage
of the steam through two simple elements, a nozzle
and a moving blade. In the Parsons turbine there
may be 20,000 nozzles and 20.000 moving blades,
but the functions of all pairs are precisely alike.
and there is no limit except considerations of general
design and shop practice to the number of pairs
of elements that may be combined in a given turbine.
is
made to produce
motion of the spindle is by its action
and reaction on the thousands of pairs of simple
elements. The steam, having been admitted through
the governing valve, enters an annular passage surrounding the revolving spindle. From this passage
These nozzles are
it enters the first set of nozzles.
formed by a large number of curved vanes projecting
radially from the cylindrical shell of the turbine.

The method by which steam
tlie

rotar>'

The shape of each nozzle orifice, therefore, is that
of a narrow radial slit. These stationary nozzles
or guide vanes deflect the steam to an angle of
about 20° from the axis of the spindle. The steam,
expanding as it passes the orifice, then impinges on
the first series of moving blades, which are similar
to the guide blades, only they are attached radially
to the peripherj-^ of the rotating spindle.
From the cur\'ed moving blades the flow of steam
is again deflected back to its original direction, and
passes on through the next set of deflecting vanes,
which again cause expansion impact and deflection
There are anywhere from 20 to 100 of
as before.
these radial sets of nozzles and blades, according to
the conditions of size, steam pressure and vacuum
desired.
In order to secure the full benefit of the
energy of the steam, it must, of course, be permitted
Each row of nozzles
to expand in doing its work.
has therefore greater discharge area than the one
preceding it. This is accomplished by increasing
the diameter of the shell and increasing the length
of the blades. With a proper arrangement of guides
and blades, the increase in volume of a unit weight
of steam is a measure of the economy of operation.
With initial steam pressure at 150 pounds and a
pressure in the last row of blades of two pounds
absolute, we would have the steam expanded to 58
times its original volume. In an ordinary compound
condensing steam engine the lowest working pressure
feasible is about eight pounds absolute, thus giving
with 150 pounds initial a final volume of 16 times
reciprocating engine could be designed
the initial.
to provide for 58 expansions instead of 16. and in
that case the low-pressure cylinder would have to
be nearly four times the volume that is given it
in ordinary practice, but the friction due to the
increased size, together with condensation losses, due

A

wide difference in temperature between beginning
and end of stroke, would more than eliminate any
gain due to the increased expansion, and the net
effect would be to retard the engine with diminishing
economy.
to

On

the other hand,

with the turbines, there are

no condensation losses, and the addition of a few
rows of low-pressure blades to absorb the final
energ>' of steam does not add to the friction of the
machine.
thus evident that the highest degree of vacuum
It may be
is of great benefit in turbine nractice.
added that the turbine is singularly adapted to the
us of superheated steam. In addition to the increased efficiency inherently due to superheat, there
is a further advantage in the reduction of the fluid
friction in the passage of the steam through the
blades, and there are none of the attending evils
of warping valves and imperfect lubricants.
The exact amount of friction in the turbine cannot be demonstrated, owing to the impossibility of
securing, by any instruments now available, any
equivalent of the indicator diagram. The fact that
It is

I. Read at the recent coDvenl'on of the Ohio Electric Light
Association io Columbus.

January 31, 1903

a turbine without load will continue to revolve for
about one-half hour after steam is shut off, indicates
how slight niust be the friction, especially that of
a mechanical nature.
We turn now to the various mechanical details
of the machine.
Next to the essential working parts
described above, we would naturally consider, as
in other engines, the main bearings to be of the
greatest importance.
This is emphatically true of
the turbine, since a pair of main bearings and a
cylinder filled with blades is essentially all that goes
The duty of these main
to make up the machine.
bearings is much less arduous, however, than that
There is
of the bearings of the ordinary engine.
none of the immense weight of flywheel and reciprocating partSj with their attending impact to be
upheld and resisted. The turbine bearings support
This spinthe weight of the revolving spindle only.
dle, however, at its high speed must revolve about
its gravity axis,
and this brings in an important
function of the main bearing. The gravity axis
may differ by, say, 0.004 of an inch from the geometric axis, and hence it is necessary to introduce
that degree of flexibility into the main bearings.
This is accomplished by enclosing the bearing shell
proper within two or three loose-fitting sleeves, and
the whole is surrounded w'ith an outer cast-iron
shell provided with accurate means of adjustment.
The bearing and sleeves are lubricated by a forced
circulation of oil, and while the shaft is firmly held
in place there is no restraint to its revolving with
slight eccentricity.
These bearings form the only
important rubbing surfaces to be found in the machine, and in case we can prophesy that they will
stapd up for years against continuous operation we
may consider it a mark of the general durability
of the machine.
The experience of three or four
years in this country and much longer abroad shows
that the wear at this point is practically nothing.
After a continuous run of 2V2 years, il hours a day,
the bearings of the turbines at the Westinghouse
Air Brake Works were examined, and the bearing
shells proper were found to be absolutely free from
wear, the original tool marks being visible on both
the surrounding sleeves and the bearings.
As stated above, the only essential parts of the
turbine are a suitable number of nozzles and blades
properly mounted and a pair of main bearings.
have only to turn on the steam, and cur spindle
begins to revolve, blown around by the force of
20,coo steam jets. It would soon be found that the
combined pressure of the blades and spindle in one
This
direction would create a disastrous end thrust.
is treated in the most natural wa}'" possible by providing for a balancing pressure in the opposite direction.
A disk with equivalent steam pressure
mounted on the spindle is all that is required.
On a modern reciprocating engine the governor
and valve mechanism is considered almost equal in
importance to the real working parts of the engine.

We

rods, bell cranks, links and pins
to a perfect state of fit and alignment, else a slight wear in one of the joints will
cause the valve to give a faulty steam distribution,
with its attending pounding, heating and loss of

The

eccentrics,

must be kept up

economy. With the turbine, the governor and admission valve need have only the remotest mechanical
connection with the engine itself. In fact, the whole
paraphernalia of governing and admission could be
run by an independent motor, or by means of the
main generator. The only function of the turbine
governor and valve is to let in the right amount
of steam. It matters not whether steam is admitted
at one precise instant or another, and almost any
conceivable amount of wear could take place without
interfering seriously with the performance or economy of the turbine. As a matter of fact, the governing mechanism is operated by worm gearing on
the main shaft.
It is of the fly-ball type, and so
designed that the speed will be maintained at any
desired uniformity, with the further provision that
in case of an extraordinary load, like a short-circuit
coming on the machine, the governor at once cuts
off all steam.
Again, should any part of the governor break or for any reason fail to maintain its
steady motion, the result would be an immediate
shutting off of all steam.

The

of all parts for inspection is
in connection with a steam engine.
a case of lifting the cover off, and the
internal workings are at once exposed.
The obvious advantages of the steam turbine are
many, and they have been ably expounded in numerous papers and press articles on the subject. They
may be briefly recapitulated as follows:
accessibility

almost a novelty

Here

it

is

Increased economy.
Better regulation.

Smaller repair and maintenance account.
Less first cost of plant for a given standard of
economy.
Smaller percentage charged against depreciation.
Most of the above considerations have been treated
ver>* fully in the paper presented by Mr. E. H. Sniffin before the meeting of the American Street Rail-

way Association^ at Detroit.
The disadvantages of the

turbine are not yet in
think they will remain in obscurity until
some inventor shows us how we may extract the
power latent in the coal pile without the crude
necessity of first passing the heat of fuel into gas
or water as a medium of transmission.
sight.

I

CORRESPONDENCE.
London

Letter.

—

London, January 17. The first installation in Great
Britain in which the actual distributing network is
run at 3,000 volts, three-phase, has just been put into
operation at Erith, in Kent, under the auspices of the
local authorities.
In point of size the works are insignificant, only three small sets having been installed, comprising British engines direct-coupled to
Belgian three-phase alternators.
The scattered nature of the town is the chief factor in the novel design of the installation, which, by the way, in spite
of more than one failure in this respect, includes
Nernst lamps for the street lighting, as well as a few
'1
ordinary open arcs.
he Nernst lamp is gradually
coming into favor for shop lighting, and no doubt
the few failures which have taken place in connection with their application to street lighting, have
taught some valuable lessons, for I notice that they
have again been installed in public streets in more

than one instance.

The London County Council's conduit tramways
are expected to be opened in about two months" time.
Eventually a large main generating station will be
erected at Greenwich, but in the meantime two
temporary ones are Iieing built, each containing
Ferranti-Dick, Kerr
generating
sets.
The total
length of track being converted at present is the
equivalent of 17 miles of single track, but the total
track to be equipped electrically is some 50 miles.
The feeders are high-tension lead-covered three-phase
cable, as well as some low-tension lead-covered single
cable, the line voltage being 5C0.
There are at present on order 100 double-truck, double-deck cars and
80 single-truck similar tram cars, there being two
motors on each.
The opening of the Great Northern and City railway, an electric line, mentioned previously, has taken
place to a modified extent, viz., inspecting trains have
been run over the greater portion of its length. An
extension of the line further into the city has been
sanctioned.
For some years the war office and the admiralty
have been experimenting with wireless telegraphy,

much has been made known concerning
work. Operators certainly went to South Africa
during the war, but the results were not over complimentary, due to more causes than one. Recently,
however, the two government departments in question have been giving their experiments a little more
publicity, and at Manchester, where a military exhibition has been in progress, communication was
set up between the exhibition buildings and several
towns a number of miles away, with very satisfactory
The other day, howresults, by military operators.
ever, a much more elaborate experiment was carried
out, viz., communication between Aldershot, the inland military base, and Portsmouth, the seaport
naval base. At the latter place the transmitting station was worked by blue jackets aboard a torpedo

but nothing
this

boat,

and

at Aldershot,

a captive balloon,

managed

by the Royal Engineers, received the messages, which
are stated to have been practically continuous.
A deal of interest is being taken in the proposed
canal which is be built from Rochester, to run into
The chief points about
the Thames near Sheerness.
this are that a large proportion of it is in tunnel,
which will be lighted electrically, and further elecThe cost of the canal
trical haulage will be adopted.
and equipment is some $1,400,000, and the scheme

A

start
received parliamentan.- sanction last session.
will not be delayed very long, as it will in all probability work hand-in-hand with the Kent electricpower syndicate, which also received parliamentary
W.
sanction in 1902.

New York
New

York, Januarj'

24.

Notes.

— A novel

plan for relieving

the congestion at the entrance to the Brooklyn Bridge
and for handling the people at the Manhattan terminal of the Williamsburg bridge has been submitted
to the Board of Estimate and .apportionment. It provides for the construction of a moving sidewalk from
the Williamsburg end of the new East River bridge
The proto the Wall Street district in Manhattan.
posed scheme is said to be backed by powerful financial interests organized as the Multiple Speed and
Traction Company. The subway as planned would
be 30 feet wide. Inside it, it is proposed to operate
two moving sidewalks, connected by a loop at each

The speed of the carrying platforms will be
10 miles, and the carrying capacity 70.400
It is said by the proseated passengers per hour.
jectors of the scheme that only 12 or 15 minutes
would be required to make the trip from Williamsburg to Hanover Square under this system. It is
proposed to place a station at every other block, so
that passengers would not have to walk more than
one block to take a train. Such a moving sidewalk,
it is stated, would provide seats far in excess of any
demand. The fares over the proposed route are not
At other
to exceed one cent during rush hours.
hours and on Sundays and holidays the fares are to
be two cents. The whole plan would have to be submitted to the Rapid Transit Commission before it
could be undertaken. Commissioner Lindenthal is in
favor of creating a special commission to consider
the whole que.=;tion.
Pbns for the new Blackwell's Island bridge over
the East River have been approved by Bridge Comend.

about

:

January
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missioner Lindenthal and will now be considered by
the Municipal Art Commission. The new bridge will
be a cantilever structure, and from the entrance on
each side of the river will cover the distance of 7,449
feet.
It will be 135 feet above high water, or about
the same height as the Brooklyn Bridge. There will
be a roadway in the center 36 feet wide, allowing
three teams to move in one direction abreast. There
The bridge will be a
will be four trolley tracks.
double decker, and on the upper deck will be two
The trolley
elevated tracks and two promenades.
and elevated roads on the bridge, it is said, will have
a yearly carrying capacity of 150,000,000 passengers.
The Metropolitan Street Railway Company has announced that during the present year $4,500,000 will
be expended for improvements, mainly in the way
of equipping old lines with the electric underground
The Eighty-sixth Street crossconduit system.
town line will be so equipped. The Thirty-fourth
Street line will be changed from storage-battery
power to underground trolley. The West Eightysixth Street Raihvay Company has been incorporated
at Albany, with a capital of Sio,ooo, to operate a
2,000-foot electric railway on Eighty-sixth Street.
This is believed to be another attempt of the Metropolitan Street Railway Company to obtain the right
to operate on that street between Central Park W'est
and Amsterdam Avenue, thus connecting the two
now divided sections of cross-town tracks and giving the Metropolitan street railway another complete
cross-town line from river to river.
It is announced that a company composed of John
Dimfee, A. K. Hiscock and Charles F. Taylor of
New York city, Stephen Peabody of Albany, William
L. Elkins of Philadelphia and Robert C. Shailer of
Boston will be organized to bid for the contract for
the construction of the Pennsylvania railroad tunnel
under the Hudson River. All of the men mentioned
except Mr. Peabody and Mr. Elkins are interested
in the Boston Tunnel Construction Company, engaged in tunneling Boston harbor for Boston's new
rapid-transit system.
-At a public hearing of the State Railroad Commission on Thursday, F. H. Shepard, special expert on
transportation, hired by the commission, made a report on the surface-railway conditions in Manhattan.
He made recommendations for immediate and future
relief, among the latter being the construction of a
track subway for the Broadway cars at Thirty-fourth
Street.
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President Roosevelt's carriage in Pittsfield, Mass.,
last September, pleaded guilty to the charge of manslaughter, last Tuesday. Madden was sentenced to
the House of Correction for six months and fined
Both men
$500, but Kelley's case was placed on file.
have been working for the Pittsfield Street Railway
Company since the accident, but not in their former
positions.

The following-named companies have petitioned
the Connecticut Legislature for authority to increase
New- London Gas and Electric Company wants an increase of $75,000, making its capital
$500,000; Branford Lighting and Water Company
wants to make its capital $500,000, an increase of
$400,000; Wiilimantic Gas and Electric Company
wants to make its capital $300,000, an increase of
$280,000; Stafford Springs Street Railway Company
wants to make its capital $1,500,000, -an increase of
their capital

:

$800,000.
In his
inspector

annual report, H. J. Blakeslee, electrical
of the Hartford (Conn.) Board of Fire
Underwriters, states that the past year was remarkable for the

number

received 351 contractors' reports of new installations.
The Bangor (Maine) City Council has authorized
the preparation of plans for placing electrical wires
in underground conduits and for a fireproof central
The New England
controlling station in that city.
Insurance Exchange has ordered an increase in insurance rates in Bangor, unless the electric-light and
fire-alarm wires are placed underground.
The Wiilimantic (Conn.) Gas and Electric Light
Company is expending $130,000 in additions and improvements to its gas and electrical plants.
The Stuart-Howland Company, dealer in electrical
supplies, this week moved from 2S3 and 285 Devonshire Street to larger and more convenient quarters
next door corner Devonshire Street and Winthrop
Square— formerly occupied by the Pettingill- Andrews
B.
Company.

—

Southern Developments.
Charlotte, N.

C. January 24.— -An

will be built at Opelika, Ala.
has purchased the plant of the

The new company
local

electric-light

capital $250,000, is being organized at Atlanta, Ga.,
The
to build a line to Marietta, 20 miles distant.
petitioners for a charter are represented by Thomas
The comA. Gramling, N. A. Morris and others.
pany asks for the privilege of increasing to $2,000,-

—

:

The Manhattan Railroad Company, it is said, has
drawn up plans to install escalators (moving stairat its stations at Thirty-third Street and Fortj'second Street for both the uptown and the downtown
platforms. The receipts of the company's uptown
station at Sixth Avenue and Twent>'-third Street
have increased at a greater ratio than at any other
station of the system since an escalator was installed
The Subway Constructhere, about two years ago.
tion Company has arranged to install at several of

ways)

its

stations

moving stairways similar to those which
O.
is to make use of.

the Manhattan road

New

England News.

—

Boston, January 24. Boston's tax rate, this year, is
$14.80 a thousand, and the various companies' tax
Boston Elevated Railway Combills are as follows:
pany, $51,190: Edison Electric Illuminating Company of Boston, $132,564: West End Street Railway
Companj', $99,358: American Telephone and Tele-

New England Telephone
graph Company. $23.591
and Telegraph Company, $29,798.
Euclid Madden, the motorman, and James T.
Kelley, the conductor on the car that collided with
:

From the Buckeye

The city of Chattanooga, Tenn., will build a $125,000 electric plant if the proposed bill for improvements goes through the Legislature.

The bond

an elecbeen carried.

election for issuing $20,coo for

tric-light plant at Huntsville, Ala., has

The Chattahoochee Terminal Railway Company,

000.

Plans have been practically completed for the
development of Etowah River, Cartersville, Ga., by
the

Etowah Power Company,

capital

$500,000,

State.

—

Columbus, Ohio, January 26. The Cleveland and
Southern Railway Company of Cleveland has been
incorporated with a capital stock of $5,000,000. This
is a consolidation of the Cleveland, Elyria and Western and the Cleveland and Southern, both of which
are owned by the Poraeroys and Mandelbaums.
Of
the capital stock $3,000,000 will be common and the
remainder preferred. A. H. Pomeroy will be president of the new company and E. F. Schneider, secretary.
The two roads, one running west from
Cleveland ^nd the other south, will now be under
the same management, which w^ill insure a saving
in operation.
The Cleveland and Southern branch
will probably be extended further south in the future.
The Zanesville and Southeastern Railroad Company has increased its capital stock from $10,000 to
$1,000,000.

At the annual meeting of the Tuscarawas Traction Company, held at New Philadelphia a few days
ago, the following-named officers w-ere chosen President, F. T. Pomeroy, Cleveland ; vice-president, J. A.
Rutherford, Cleveland
secretary, J.
O. Wilson,
:

treasurer and general manager. Will
Philadelphia.
Plans for extending the
lines south 22 miles from New Philadelphia to New
Comerstown were discussed and a committee was
appointed to investigate the advisability of the step.
It is reported that the Cincinnati, Milford and

Cleveland

electric railway

York.
director of the Pennsylvania railroad said to a
representative of the New York press the other day
"You seem to have overlooked one item of interest
in connection with the entrj' of our road into your
city.
Of course, all trains in the tunnel will be propelled by electricity. This means that all trains passing from New Jersey to Long Island will be electric: which means that in a short time all through
trains to Boston and New England in general will
be electric which means well, to be plain and frank,
the building of the tunnel and its electric equipment
means that in a short time there will not be a locomotive on the Pennsvlvania railroad between New
York and Philadelphia."
The .Appellate Division of the Supreme Court,
Third Department, has handed down a decision in
the case of the Metropolitan Street Railway Company, holding that the special franchise-tax law of
1899 is unconstitutional in so far as it takes the
pow-er of taxing franchises from the local boards of
assessors and gives it to the State Tax Commission.
This decision does not vitiate, however, but expressly admits the state's power to tax franchises
under the designation of real estate. In no one of
the four opinions accompanying the decision is the
principle of franchise taxation questioned.

The- Mexican government has granted a concession to Rudolfo Reyes of the city of Mexico, to use
the water of the Matamoras or Pilon Rivers with
which to generate electric power for the purpose of
lighting^ the city of Montemorelos.
It is stipulated
in this concession that the proposed electric plant
shall be completed within seven years.
H.

;

company.
Wright and H. A. Fanshee
J. S. Manning, R. H.
are named as incorporators of the Chapel Hill Trolley Company, proposing to build a line from Durham, N. C, to Chapel Hill, a distance of 12 miles.

A

A

of installations of large electric-

and the introduction of innovations in
apparatus. He says that the lights in two installations, completed during the year, nearly equal th£>
During the year he
total increase in the year 1901.

'

in that district.
company of local capitalists is being organized
nt Autlan, state of Jalisco, Mexico, for the purpose
of installing an electric-lighting plant in that city.

light systems

Society of Civil Engineers was in
session here during the week and over 500 members
were in attendance. It was voted to co-operate in
the establishment of a congress of engineering at
On Wednesday afternoon
the St. Louis Exposition.
a large number of the members visited the rapidtransit subway under guidance of Chief Engineer
The annual reception
William Barclay Parsons.
was attended by about 350 members and guests. On
Thursday a steamboat excursion was made to engineering works of interest in the vicinity of New-

The American

electric power plant.
This company is also preparing to construct an electric interurban line to
connect the village of Posita with Jardin de la
Union and Presta de la 011a.
Application has just been made to the Mexican
government by Manuel Macotela of Tultenango,
Mexico, for a concession to establish in the El Oro
mining district an electric plant for motive pow-er
to be derived from the Lerma River. This electric
power is to be used in operating machinery of mines

in

with the establishment of a $1,500,000
cement plant by Chicago capitalists. W. E. Dorwin,
president of the Portland Cement Company, proconnection

poses to erect the latter plant.
The J. Morgan syndicate, builder of electric and
steam railroads, Toledo, Ohio, has written to the
mayor of Athens, Ga., desiring to work up a company to build an electric road to Atlanta, WashingL.
ton and other towns.

Texas and Mexico.
Austin, Texas, January 22.—The electric street
railways and interurban lines promise to be made
the subject of a considerable amount of legislative
Alaction at this session of the state Legislature.
ready two bills have been introduced affecting these
interests and a strong fight is being made to secure
The more important of
their enactment into laws.
the measures regulates the fares for students and
children, and the other bill seeks to place interurban
roads under the jurisdiction of the Railroad Combill has been prepared and will soon
mission.
be introduced, providing for separate apartments for
white and colored passengers on all street cars.
This bill is a copy of the Louisiana statute on the

.•\kins.

;

New

Eastern Traction Company will have its road in
operation by next fall. The line w-ill be seven miles
long and will enter Cincinnati over the city lines.
Ihe first through cars over the Columbus, Delaware and Marion line between Columbus and Delaware made the trip Saturday morning. A two-hour
service will be established.
The Central Electric and Manufacturing Company
of Youngstown has been incorporated with a capital
stock of $20,000.
W. L. Goodhart, E. F. Foreman

and others are

interested.

The Covington, Bradford and Versailles Traction
Company of Dayton, Ohio, has been incorporated
with a capital stock of $15,000. B. M. Hopkins, E. C.
Spring, Dennis Dwyer and other Dayton men are

new company.
The Toledo, Port Clinton and Lakeside Railway
Company has filed notice with the secretary of state

interested in the

of an increase of capital stock

from $10,000

to $1,800,-

000.

The directors of the Dayton and Kenton Traction
Company have elected the following-named officers:
President, E. M. Hopkins, New York vice-president,
W. W. C^hambers, Dayton secretary, H. S. Forgv',
:

:

New Carlisle: treasurer, C. H. Pomeroy, Saginaw,
Mich. The plans and surveys are in the hands of
the Falk Construction Company for an estimate, and
that company- will probably be given the contract
for building it.
The Mansfield, Crestline and Gallon Railway Company of Crestline has been incorporated, with a capital stock of $10,000, for the purpose of building a
line from Gallon to Mansfield.
F. N. Wilcox, Frank
Butler and others are interested in the company.
The Scioto Valley Traction Company has been
given a franchise by the town council of Circleville.
Much opposition w-as met there at the hands of merchants who feared that the electric roads would
cause their business to go to other towns.
.

O. M. C.

A

subject.
It is announced that the Palestine Traction Company of Palestine, Texas, which was recently incorporated under the laws of this state with a capital
stock of $150,000, is to build immediately a complete
system of electric street-railway lines in that city
and that a belt line around the town is proposed.
The incorporators of the company are J. S. Tittle
of St. Louis, Mo., E. J. Spence, M. C. Wade and
R. W. Hodges of Texarkana, Texas. These same
people have formed the Palestine Light and Power
Company, with a capital stock of $150,000, for the
purpose of installing an electric-light plant at Pal-

estine.

Electric Power Company of the
Guadalajara, Mexico, has purchased a large
tract of land, upon which will be located a large

The Guadalajara

city of

Detroit, Mich.

—

January 24. Preparations are unsome of the large profits of the
Detroit East Side Electric Light Company for the
erection of a new- building as part of its improved
Detroit, Mich.,
der way to use

plant.

The Grand Trunk Raihvay has announced a reduction in fare between Detroit and Pontiac, a distance of 26 miles, to 25 cents. The 25-cent tickets
will not entitle the holder to check baggage free.
The electric road charges the same rate, and does
the

most business.
Detroit Edison Company of

New York, w-hich
recently filed articles at Albany, N. Y.. to manufacture electricity, ice. salt, steam and other products
for light, heat and power purposes, has a capital
.\lex Dow, manager of the Edison
of $6,000,000.
Illuminating Company, says the corpoVation above
mentioned has been organized to bnild the now
The
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I04
power plant at the Rouge River. It is entirely distinct from the Edison Illuminating Company, but
furnish the latter with its light and power, to
be retailed to it5 customers. The eastern company
will not be incorporated under Michigan laws, because the latter fix $5,000,000 as the limit of capwill

italization.

The expensive dam at Marquette, Mich., on Dead
River, which provides power for the municipal-lighting plant, is in danger. Logs are wedged in solidly
from the bottom of the river to a considerable height
above the water and stretch across the river, effectuBack of the logs is a lo-foot head
ally blocking it.
of water, which is backed up for several miles, and
considered certain that should the jam be
it
is
broken suddenly and the immense body of water be
released, the municipal dam will give way.
It is expected that the new electrical equipment
for the Lansing, St. Johns and St. Louis Railway,
now operated by steam, will be received in time to
allow the commencement of electrical transportation
by February ist. At a recent meeting of the stockJohn

holders the present directors were re-elected.
A. Mills will be president.

The

Otsego

Power

Company,

limited,

capital

The offi$200,000, ha? filed articles of association.
Chairman, G. D. Smith, Jackson; secrecers are:
treasurer,
tary, E. H. Marrinane, Grass Lake, and
This is the third company
J. H. Bootes, Jackson.
to propose building a big dam in Allegan County:
it is believed to have something to do with the development of electric roads.
Plymouth, Mich., is desirous of owning its own
electric-lighting system, and President Robinson is
collecting data with the idea of submitting the proposition at the annual election, while others iavor letting some private concern take the responsibility.
test of the efficiency of the Detroit, Ypsilanti,

lature providing that all interurban and street-railcompanies hereafter wishing to cross steam
roads may do so by taking the regular statutory
course and building and maintaining an interlocking
switch at the crossing. This law is being opposed
by interurban men, because the entire cost is exacted
from the interurban lines.
The gross Learnings of the Union Traction Company of Indiana show an increase of $205,634 for
1902 over the amount for 1901.
The total for 1902
was $948,288, against $742,654, in 1901. The monthly
average for 1902 was $79,624, a monthly increase of
These figures are based on the earnings of
$17,137.
the 153 mileS' in the system.
The first car over the Muncie, Hartford City and
Fort Wayne traction line ran from Eaton to Muncie
Sunday.
regular schedule will be established the

way

A

I

St

of February, and another line will be added to

Indiana system of interurban lines, making connection with Indianapolis.
Nearly the entire force of employes of the Intlie

diana Railway Company went on a strike Sunday
and practically tied up the street and interurban
service in and between South Bend, Mishawaka,
Elkhart and Goshen. The strikers demanded a ninehour day, with 25 cents an hour on city runs, $2.25 a
day on interurban runs and 25 cents an hour for
overtime. They also ask that the matter be adjusted by arbitration; that their union be recognized
and that 10 conductors and motormen, who were
discharged, be reinstated.
By the aid of inspectors
and a few old employes a few cars were operated,
but the service was very irregular. The company's
officers insist that they are not opposing the formation of the union, but propose to fight the demands
of the men to the end. The strikers are well organized, and a prolonged fight is anticipated.
F.

A

Ann

Arbor

and

Jackson

electric

road

will

be made this week by Ralph Morton and Ernest
Schaeberle, seniors in electrical engineering at the
University of Michigan. Their report will be a
The test will be
basis for a thesis for graduation.
Twelve undera continuous one, lasting 21 hours.

them.
At the recent meeting of the stockholders of the
Detroit United Railway, held in this city, no changes
were made in directors or officers H. A. Everett
retains the chairmanship of the board, and J. C.
Hutchins was re-elected president and general manager.
The gross earnings of the company for last
year were over $3,500,000, net earnings over $1,500,The ex000. increase $155,000, surplus $719,000.
penses per cent, of receipts show an increase of 1.23
per cent. During the year there was a considerable

classmen will

assist

;

bonded debt, and the operating expenses were larger, on account of the adnew equipment was
Considerable
vance in wages.
The net earnings for the second
also purchased.
week of January show an increase of $2,747.87. Of
1,600 men working for this company, about 71 passed
under the merit system with a clean record.
C. G. VV.
increase of interest on

Information trom Indiana.

—

stockholders of
Indianapolis, January 26. The
the Indianapolis, Greenwood and Franklin interurban
line held a meeting last week and changed the company's name to the Indianapolis, Columbus and
Southern Traction Company, and voted to increase
The
the capital stock from $150,000 to $285,000.
action of the directors in issuing $300,000 bonds was
It was decided to remove the general
also ratified.
offices of the company from Indianapolis to Columbus, the resident city of J. I. Irwin, president of the
company.
large p<iwer plant will be built at
Edinburg, and the completion of the Columbus extension pushed rapidlv.
The traction line to be built between Toledo and

A

Chicago through Northern Indiana

is

assuming

defi-

The following roads are included in the
combination
The Toledo and Pioneer, the Garret,
Auburn and Northern to Goshen; the Indiana RailChicago and Indiana
way, Goshen to South Bend
Railway, South Bend to Chicago. It is announced

nite form.

:

;

that

contracts for the

material for both

the

roads

above mentioned, which are not yet constructed, will
be placed at once and work begin with suitable
weather. The syndicate is headed by Luther Allen
and C. M. Stone of Cleveland, and F. R. Seagrave
of J. R. Seagrave of Toledo.
E. P. Roberts & Co., engineers for the Dayton
and Muncie Traction Company, have closed contracts for the construction and equipment of the
line.
The Westinghouse Electric and Manufacturing Company will furnish the electrical equipment
for the power house at Winchester, and sub-stations
Conat Union City and Greenville and for the cars.
tracts for the engines go to the Buckeye Engine
Company. The Chase Construction Company of
Detroit has the contract for 90 miles of the line
work. The Gould Storage Battery Company of
Buffalo will furnish batteries for the power house
and sub-stations.
The Evansville, Mount Vernon and Uniontown
Traction Company has been granted a 50-year franchise to enter and operate an electric line over the
Mount Vernon has been
streets of Mount Vernon.
promised the power house and machine shops, and
the citizens are elated over the prospects of interurban travel.
A bill has been introduced in the Indiana Legis-

Northwestern Notations.

—

Minneapolis, January 24. W. I. Gray & Co. of
Minneapolis were the successful bidders for the installation of a municipal electric-light plant for Winona, Minn., at $44,890.

William G. Conrad of the Conrad Banking Company of Great Falls, Mont., has negotiations pending
for the purchase of the Electric Light and Power
Company and the Great Falls Street Railway Company.

The

Local

capital

is

W'arfield Electric

interested

Company

in

the

deal.

of Bemidji, Minn.,

contemplates a number of improvements to its light
plant, including the erection of a brick building, an
additional engine of 400 horsepower and a 6.000-light
dynamo. This will give a duplicate plant, for which
orders have already been placed.

The Highland Canal and Power Company of Duits plan of an immense waterpower

luth has given up

January

31, 1903

The officers elected were: President, ex-Governor
James H. Budd vice-president, H. E. Huntington,
;

and

secretary
and treasurer, W. R. Clark. Mr
Clark will also act as local manager for the road.
On December 13, 1902. the plant of the Haywards
Electric Light Company, Haywards, Cal.. was sold
to the Suburban Electric Company, San Francisco,
for $4,600.
The Suburban Electric Company secures
its power from the lines of the Standard Electric

Company.
George Henderson, Oakland. Cal., engineer for
the Klamath River Power Company, states that the
intention of the company is to develop 500 horsepower on the Klamath River. This power will be
transmitted to the lumber regions of Northern California, to be used in the various logging camps.
It is expected that the plant will cost in the neighborhood of half a million dollars.
The Solano County Board of Supervisors has
granted a franchise to Hartzell Bros., Vallejo, Cal.,
for 60 miles of electric railway in Solano County.
The proposed road will enter Solano County from
Napa County on the west, and will connect with the
towns of Cordelia, Rockville, Manka, Fairfield,
Suisun, Vacaville and Dixon. From Dixon the line
will

run to

Woodland.

The city trustees of Santa Ana, Cal., have instructed the superintendent of the waterworks system to prepare a rough estimate of the cost of building and operating an electric-light plant in connection with the waterworks.
A.

PERSONAL.
Charles T. Yerkes sailed for London on the Cunarder Lucania on January 24th, his decision to sail
having been made suddenly.

D. G. Mead has accepted the position of electrical
engineer for the Guanajuato Power and Electrical
Company at Guanajuato, Mexico.
C. T. Coley. a graduate of Stevens Institute of
Technology, has been appointed instructor in electrical
engineering at Union College, Schenectady.
N. Y.

The many friends of G. M. Willis of Chicago will
be pleased to learn that he has recovered from a
severe illness and is again actively engaged in his
profession as an electrical engineer.

W.

O.

Brain,

electrical

engineer

of

the

New

South Wales government railways, who has been
making an extended tour of the United States and
Canada, sailed from San Francisco on January Sth.

scheme, draining the watershed back of Duluth, and
will develop the waterpower of the St. Louis River.
A subsidiary company, the Great Northern Power
Company, has been formed for the purpose. Engineers report that there is 300.000 horsepower available in the St. Louis River.
It is expected that the

Fred A. Wood, who has been in the employment
St. Louis Electrical Supply Company, with
headquarters at Marshalltown, Iowa, has accepted a
position with the Central Telephone and Electric
Company of St. Louis, and is to take charge of the
western branch of that company's business, which

company

is

deliver power in Duluth
of 1904.
Pelican Rapids, Minn., will vote on bonds for
$15,000 for the construction of an electric-lighting

be

able

and Superior by

May

will

to

plant.

The engineer who surveyed the falls at Chappe
Rapids and White Rapids above Menominee, Mich.,
states that there is available power for iS.ooo horsepower at Chappe and 14,000 at White Rapids. The
two falls are but three miles apart. Dams could be

constructed at a cost of about $45,000.
War is on between the municipal electric-light plant
at New Ulm, Minn., and the New Ulm Electric
Light Company. The city plant made a price to the
county commissioners of 10 cents per thousand watts
for lighting the county courthouse and jail, which
was accepted. The New Ulm Electric Light Company quoted a price of eight cents to the board,
which promptly rescinded its action accepting the
city's bid, and accepted the lower bid.
The council
thereupon waxed indignant, and proceeded to cut
prices for general commercial lighting to eight cents
per thousand watts.

The

Electric Company of Seattle. Wash.,
gross receipts for 1902 of $1,168,661.99, on
which it paid the city a gross-earnings' tax amounting to $25,250.10.
R.
Seattle

reports

On

the Pacific Slope.

—

January 21. The Fresno City
Electric Railway Company is preparing to build
three more miles of roadway. Of this trackage, two
miles will be within the city limits and one mile
will be outside.
P. R. Clark, C. R. Holcomb and C. Lunchford.
Spokane, Wash., are organizing a company to construct an electric railway from Wachtucna to Odessa,
Wash., a distance of 6$ miles. The plans contemplate the developing of 2,000 horsepower at Hooper
Falls on the Palouse River. The estimated cost of
the entire plant is $1,500,000.
Manager Faulkner of the Olympia Light and
Power Company, Olympia. Wash., states that plans
are being drawn up by Messrs. Cummings and Ransome for the rebuilding of the company's electric
plant at Tumwater.
The new plant will, it is estimated, cost $100,000.
directors' meeting of the Stockton Electric Railway Company was neld at Stockton on January 3d.

San

A

Francisco,

of the

to be established in

Omaha.

Henry Morton Brinckerhoff. manager of the Metropolitan West Side Elevated Railway Company of
Chicago, was married on January 20th to Miss Florence Louise, daughter of Mr. and Mrs. Benjamin
Bales Fay, also of Chicago. The ceremony was performed oy the Rev. John Henry Hopkins. Mr. and
Mrs. Brinckerhoff will reside at 349 Ashland Boulevard.

George A. Damon, managing engineer of the Ar-

Power Station Company of Chicago,
address before the electrical-engineering
students of McGill University, Montreal, Que., on
January 21st, upon the invitation of Professor R. B.
Owens, who is at the head of the electrical-engidepartment. Mr.
Damon's subject was
neering
"The Engineering of Electric Power Plants."
nrhl

Electric

an

gave

ELECTRIC LIGHTING.
J. Ingles Matthies of Philadelphia, Pa., has a contract for erecting an' electric-light plant at Cheraw,

S.

C.

Board of Coulterville. 111., has
Village
granted a franchise to 1 nomas M. Matthews for a
term of 35 years for the operation of an electric-

The

light

plant.

City (S. D.) Light and Fuel Company
has been incorporated with a capital stock of $20,000
H.
Evarts,
C. L. Wood and George F. Schneider
J.
are among the incorporators.

The Rapid

According to the daily press the electric-light plant
Wabash, Ind., had to shut down on the night
of January 24th, owing to the failure of the coal

at

supply, thus leaving the city in darkness.

The United Water and Light Company, which

own the water and light plants of Wilmington,
Ohio, has been incorporated in New Jersey with a
capital stock of $3,000,000.
It
already operates a
lumiber of such systems and will build and buy more.
will

The

City Council of Columbus, Ohio, has passed
authorizing the establishment of an
plant for the city and to provide for

an ordinance
electric-light

:

January

31,
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the issuance of bonds in the sum of $122,000 to raise
money for the construction and completion of the

same.

•

The Freeport Electric Company of Freeport, 111.,
wfth a capital of $5,000, has been incorporated by
A. P. Goddard, W. N. Cronkrite and A. J. Goddard.

An

granting

ordinance

Electric

Company

the

Watertown

a franchise for a

(Wis.)
term of 20 years,

with a contract for s'treet lighting for 10 years, has
been passed by the council of that city.

The recommendation of the special comiriittee
of the Chicago City Council embodying an act providing for municipal ownership of gas and electriclighting plants was brought up at the council
meeting on January 26th and made a special order
for the next meeting.

Among

the recent incorporation

;

Light. and Power Company is to expend from $275,000 to $300,000 in improving its plant. Among the improvements contemplated are an extension of the street-car line,
rebuilding of the gas house and equipment of the
electric-light plant with new machinery and gen-

The Fort Dodge (Iowa)

erators.

The City Council of Covington, Ky., has approved
the contract with the Union Light, Heat and Power
Company for lighting the city for one year, 320
There is a provision that
lights to be furnished.
the contract may be renewed upon the same terms,
or, in case it is not, that the company will sell its
poles to the city at a price fixed in the contract.
the Columbus
Edison Company of Columbus, Ohio, the followingPresinamed officers and directors were elected
dent, Adolph Theobald vice-president, John Siebert
Field:
treasmanager,
A.
W.
and
general
secretary

At the recent annual meeting

The Swedish government, it is reported, has decided to take a serious step in the matter of electric
traction.
committee, which was nominated on the
subject some time ago, has presented a report declaring that electric traction must be realized as
soon as possible on the whole system of the state
railways, which compose Sweden's main lines. If
a beginning is made this year, the committee hopes
that all the Swedish state lines will have electric
traction by 1905.

A

notices is the fol-

lowing: "Detroit Edison Company, New York (.to
manufacture electricity, ice, steam and other prodcapital,
ucts for light, heat and power purposes)
$6,000,000; directors, Charles W. Wetmore, George
.\.
Coband
Charles
Bulkley
Edwin
M.
R. Sheldon.
bin, New York."

of

:

;

Emil Kiesewetter; directors, C. H. Lindenberg,
John Siebert, Emil Kiesewetter, Louis Siebert,
George \V. Bright, F. W. Hubbard, F. E. Drake,
.Adolph Theobald, A. W. Field, Carl Hoster and

105

the system is not up to the standard fixed by the
ordinance. Before the order could be put into effect
an injunction was secured by the company restraining the city from interfering with the company in
the operation of its system until a hearing of the
points involved had been had in the Circuit Court.

AND SCHOOLS.

SOCIETIES

Over 500 students of the engineering department
of the University of Michigan are scheduled to take
the shop courses at the university during the remainder of the year. This is the largest number
of students ever taking the sho'p courses at one time.

"One Thousand and One

Stories of Success" is a
pamphlet issued by the International Correspondence
Schools, Scranton, Pa., in which are given the names
of more than a thousand of its students who have
advanced either in salary or in position as a result
of the schools' correspondence training by mail. The
booklet is being sent to prospective students.

The annual meeting of the American Institute of
Mining Engineers will be held at Albany, N. Y.,
beginning February 17th. The programme will include the following papers
"Electric Power Transmission for Mining Purposes," by F. O. Blackweli
of Schenectady, N. Y. "Electricity in Coal Mining,"
"Electric
by W. B. Clark of Schenectady, N. Y.
Lead Refining," by A. G. Betts of Troy, N. Y.
trip will be made to the works of the American
Locomotive Company and the General Electric Company at Schenectady. Theodore Dwight, New Y'ork,
is acting secretary of the Institute.

A.

Gill.

ELECTRIC RAILWAYS.
The electric railway to be built between Florence
and Canon City, Colo., is a surety', the final franchises
Mr. Whitted, the consulting
having been passed.
engineer, says that 500
mediately.

men

will be put to

work im-

and Iowa Railway Company has let
a contract for the construction of an interurban railway between Qinton and Davenport, Iowa. The
distance is 42 miles and the company expects to have
the line in operation by August 1st.

The

The

Illinois

the construction of an electric
Claire and Menomonie, Wis.,
of the Chinnewa Valley Electric
Railroad Company's system is under consideration
by the business men of both towns.
project

for

railway' between
as an extension

;

;

A

Electric Express Company of Maine
endeavoring to secure from the Legislature a charter for the building of an extension of the line in
Lewiston, through Auburn to Turner, the object in
view being to secure freight and express business.

The Eastern

The Florence Electric Street Railway Company
of Colorado has recorded a trust deed for $2,700,000
with the Eastern Trust Company of New York city
as trustee. The purpose of the company is to build
125 miles of electric railway to connect cities and
towns in the Arkansas Valley.
The Toledo Railways and Light Company has
placed an order for 40 new cars at an aggregate cost
of $160,000.
This is the largest order ever placed
at one time by the Toledo company and increases
the total number of new cars ordered to date to 60.
The'cars are of the latest pattern, with Detroit platforms, and two 50-horsepower motors each.

The

through trip from Fond du Lac to Oshkosh, Wis., over the new Oshkosh-Fond du Lac
electric interurban railway was made some days
ago with one of the regular city cars of the Fond
du Lac Electric Railway and Lighting Company.
New cars have been built for the line, and it is expected the regular trips will be made in an hour
each way.
first

The Puget Sound Electric Railway Company has
filed in the Hudson county clerk's office at Jersey
City, N. J., an amended certificate of incorporation,
'

fixing the capital stock at $4,500,000, of which $1,000,000 consists of six per cent, non-cumulative preferred shares. The company operates electric railways and light and power plants in the vicinity of

Puget Sound.

The franchise of the Lansing City Electric Railway Company of Lansing, Mich., has been revoked
by the

Citj'

AUTOMOBILES.
The board

of automobile examiners of Chicago, in
its annual report, shows that there were 500 licenses
issued during 1902 and 424.; reissued, the receipts
being $1,930. Eight accidents were recorded during
the year, one being fatal.

The Electric Storage Battery Company, manufacturer of the Exide battery, has recently opened a
new Exide battery depot in Rochester, N. Y. Although an Exide battery station is located in Buffalo, owing to the increasing use of electric vehicles
in that portion of New York state, the opening of
the above office has been found necessary. It is located at the establishment of J. J. Mandery, at 158
South Avenue, Rochester. Owners of electric vehicles equipped with Exide batteries in this district
are notified to use this depot -for any matters requiring information or attention.

Eau

is

Council of the

citv',

which alleges that

The National

Electric Purification Company, with
principal office in Camden, N. J., has been incor-

its

porated by William T. Henderson, Harry W. Henderson and C. V. D. Joline. Its object is to manufacture appliances for purifying water, and its capital

$1,000,000.

is

A

PUBLICATIONS.

application

of

storage

batteries

to

railway-

car lighting is described, with suitable illustrations
of railroad coaches, in a bulletin recently issued by
the Electric Storage Battery Company of Philadelphia,

Pa.

MISCELLANEOUS.
Electric Company of New York
has been incorporated in that state with a capThe directors are Francis Lewis,
ital of $10,000.
P. M. Randall and Gaetano Damato.
city

The McCreary

Electric

Company

of

New York

with a capital stock
of $25,000" by A. A. McCreary, H. W. Brooks, Jr.,
and H. M. Brooks of New York city.

was

recefltly incorporated

.

Announcement comes from France of the proposed construction of a submersible boat which will
be larger than any ever built. The boat will have
a displacement of 350 tons. It will be able to attack
an enemy's ports and will also be able to cruise on
commercial

routes.

bill has been introduced in the New York state
Legislature, creating the office of state gas and electrical chemist, the officer to test the illuminating

A

electric light whenever requested
do so by an inspector of gas meters or other

power of gas and
to

properly accredited municipal

New York

has been filed at
Lines Company of

Pittsburg,

Pa., to acquire telephone, telegraph
electric-light lines and all other like enterprises.

and
In-

corporators are William M. Clarke and C. M. Harold of Pittsburg, and William S. Hilles, Wilmington,
Del.
The capital is placed at $40,000.

The members

New

of the
York State Electrical
find that over $1,500,000,000 is invested
York state and recommend an appropriation of $275,000 for the establishment of a state electrical laboratory which, they
consider, would be exceedingly valuable in finding
the best means of protecting life and property against

Commission

in electrical enterprises in

New

damage by increasing high-power currents used in
coinmercial enterprises; in insuring standardization
of instruments and appliances; in affording experiments and tests to establish facts in electrical controversies and in carrj'ing on investigations for the
development of electrical science.

TRADE NEWS.
Earl

Cogdell, Granbury, Texas, wants an alternator, 12 transformers, three arc lamps, poles, lamps,

wire and insulators.
Col. \V. S. Waite of Wartrace, Tenn., is said to
be in the market for a 35-kilowatt alternator, incandescent and arc lamps, two transformers, a:
switchboard, wire, etc.

Thomas M. Matthews of Coulterville, 111., is in
the market (for shipment, up to February 17th) for
a dynamo, rheostat, switchboard, meter, incandescent
and arc lamps, iron and cedar poles, insulators, etc.
Notwithstanding a recent official denial on the
part of the Stanley company, rumors of the sale of
the Stanley Electric Manufacturing Company to the
General Electric Company are again circulated in

Wall
to

Street.

Stone

&

the

larg;e

Webster of Boston, Mass.,
electrical

plant

at

in

Seattle,

addition

Wash.,

al-

ready mentioned, are preparing plans for another at
Ponce, Porto Rico. All buying will be done through
their

Boston

office.

Plans and specifications for a new electric elevator for the courthouse at Warren, Ohio, are on
file at the commissioner's there, and bids will be received up to February 7th. The motor is to be of
15 horsepower, and the car is to travel 250 feet a
minute and to be equipped with automatic stop

Sealed

proposals will be received at the office
the supervising architect, W'ashington, D. C,
2 p. m., on March 5th, for the installation
of a conduit and electric-wiring system for the
United States Postoffice at Janesville, Wis., in accordance with the drawings and specifications, copies
of which may be obtained at the above-named office, or the office of the superintendent of construcof

until

tion

The Mechanical

city

incorporation

Dover, Del., for the

valves.

Johnson & Morton of Utica, N. Y., in a recent
pamphlet describe their J. & M. panel-boards and
accessories, together with prices and illustrations.
TeYi styles of -panels and boxes are listed.

The

of

certificate

:

urer,

W.

wired 50 downtown buildings, operating without are
ordinance. A compensation clause providing for
per cent, of the gross receipts after five years,
and five per cent, in the third five years and seven
per cent, in the fourth five years was inserted ia
the measure.

2%

officer.

The committee on gas, oil and electric light of
the Chicago City Council has recommended for passage an ordinance giving the United Pneumatic Fire
Alarm Telegraph Company the right to lay for 20
years wires in the streets for conducting an automatic fire-alarm system. The company already has

at

Janesville,

Wis.

Sealed proposals will be received at the office of
the supervising architect. Treasury
Department,
Washington, D. C, until March gth, for the installation of a conduit and electric-wiring system for the

United States Postoffice, at Jamestown, N. Y., in accordance with the drawings and specifications, copies
of which may be obtained at the office of the supervising architect, or at the
tendent of construction.

office

of

the

superin-

In its recent "Copper Gossip" circular the National
Conduit and Cable Company of New York savs that
on January i6th Lake copper was quoted at 12% to
12^ cents a pound, and electrolytic at the same price.
A year ago prices were II to 11% cents a pound.

The company

says:

"From

the

information

that

and from comparison with past figures,
the stock on hand on January i, 1903, is said to be
is

obtainable,

over 250,000,000 pounds, being as large, if not the
There are
largest, ever in the hands of producers.
also millions of pounds of copper bars which were
enterprises,
such
as
the New
new
sold last year to
York rapid-transit subway, the Pennsylvania Rail-

underground electric railways of London,
and others; also to the manufacturers of copper
products all of which must be consumed this year
and next, before the enormous surplus stock can
road, the

;

be called upon. In the meantime, the producers of
copper are turning out each month an amount of
copper which is largely in e-xcess of the average
amount of consumption, and either the consumption

—
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io6
must

increase,

tailed, or the

eliminate or the production be curproducers will have a load which will

be impossible for them

to

carrj-."

BUSINESS.
The Ohio Brass Company has decided

to substi-

tute alternating-current power distribution for the
direct-current system at present in use in its shops
at Mansfield, Ohio, and a recent purchase from the

January 31, 1503

Westinghouse Electric and Manufacturing Company

from the Lamp Testing Bureau of New York
noting that the bureau was testing two lots
of Hylo lamps. One lot had burned about 3,000
hours, and the other about 4,000 hours, the small
filament alone burning.
The company was asked
how much longer the test should be continued, to
which Mr. Phelps replied: "We would like to have
you burn the Hylos out on that line, if it takes all
letters

comprises a
180-kiIowatt,
7,200-alternation,
twophase alternator, a direct-current exciter, switchboard equipment and the following induction motors:
Two of 40 horsepower, four of 30 horsepow'er, one of
20 horsepower, one of 15 horsepower, and one of two
horsepower.

city,

The Phelps Company
of

turer

the

of Detroit, Mich., manufaclamp, is distributing facsimile

Hylo

summer."

ILLUSTRATED ELECTRICAL PATENT RECORD.
issued (United States Patent
718,610.

Walter J. Dudlt^y. Bangor,
Application filed August 20, 1902.

Electric Clock.

Maine.
An electromagoec

enters luio the operation of ibe de-

vice.

718,619.

New

Electric-heating System. Edward E. Gold,
York, N. Y. Application filed January 10,

1900.

An

electric heating system tor a single car comprises a
number of heaters :a the car, a circuit connecting in
series a heating element of each of the heaters, an additional heater (or oumher of heaters) in the circuit and in
the car, a shunt connected to short-circuit the additional
heater, a circuit-breaker in the shunt, and means for cutting off the heat entirely from the heaters and also for
varying the degree of heat therein.

718,624.

iam
filed

Office)

January

20, igoj.

Induction Motor. Cummings C. Chesney,
Pittsfield, Mass.
Application filed July 30, 1902.
In an armature for an induction motor are combined an

718.697.

armature core, separately formed conducting U-shaped
pieces therein, and a conducting ring to which the ends of
the U-shaped pieces are secured.

Apparatus
for
Delivering
Mail. Golla
Condory, New "^'ork, N. Y. Application filed
April 16, 1902.
The apparatus consists of a carrier, hoses designed for

718.698.

ejection at the different floors above the ground floor and
electrical means to raise the carrier for tbe ejection of the
boxes and to lower the carrier for the collection of the

Hartwig, Detroit,
January 10, 1902.

The guard

is

Mich.

31,

Electric

718.892.

Niagara

Falls,

Furnace. Edward G. Acheson,
N. Y. Application filed Decem-

Electro-therapeutic Apparatus. William H.
St. Louis, Mo., and Edward E. Clement,
Washington, D. C. Clement assignor to Ames.
Application filed June 14, 1902.

718,896.

Ames,

for use with incandescent lamps.

MontElectrical Fuse or Junction Box.
gomery H. Johnson, Utica, N. Y. Application

May

The method of reducing metallic compounds consists in
passing an electric current through an electrical conductor placed in proximity to the compound to be treated
and shielded therefrom by a body of refractory carbide.

a carbon electrical conductor with a
protecting layer of refractory carbide and electrical connections at the ends of the conductor. (See cut.)

WillApplication

;

718,632.

filed

Method of Reducing Metallic Oxides. Edward G. Acheson, Niagara Falls, N. Y. Application filed December 4, 1900.

718.891.

ber 20, 1900.
The furnace has

Combined Lamp Guard and Shade.
J.

front pieces, tbe box being arranged in its closed position
to inclose the switch and to close the receptacle, and when
opened to expose the switch entirely and to open the receptacle.

In the system are a source of current supply, electrodes,
a heating device, a single rheostat and switch, and connections from the source of supply to the heating device
and the electrodes so arranged that the rheostat may be
connected as an adjustable shunt for either or both, at
will.
(See cut )

1902.

The box has an outer casinR. a lining
and lower portion of the box, opening for

for the bottom
electrical conductors into the lower portion, fixed terminal pieces secured in the lower portion of bos, a removable tablet
carrying the electrical distributing or other mechanism
mounted on tablet with circuit terminals juxtaposed with
the casing terminals and screws engaging the tablet and
casing terminals, electrically connecting them and securing the tablet in position.

Secondar>' Battery. Isidor Kitsee. Phila718,637.
Application filed April 28, 1900.
delphia, Pa.
The battery has an elect ode consisting of a conducting
strip beni in a manner so as to form spaces and a series of
independent blocks placed in the spaces. Esch of the
blocks consists of a conducting skeleton and active material in contact with the skeleton.

Process of Controlling Electric Motors.
William H. Chapman, Portland, Maine. Application filed October 22, 1902.
The process consists of connecting each armature

718,910.

ELECTRIC FURNACE.

NO. 718,892.

Type-writing MaSavannah, Ga., asElectric Typewriter

Electrically
Operated
chine.
John S. Harrison,
signor to the Prendergast

7io,75'

Company'. Application filed April 12, 1902.
One claim reads: In a type-writing machine having a
type-wheel, keys, mechanism controlled by the depression
of the keys for moving the wheel to printing position,

terminal with each pole of the line through suitable
resistance and simultaneously and equally increasing the
resistance between one of the terminals and tbe positive
pole of the line and decreasing the resistance between th»
terminal and the negative pole of the line and decreasing
the resistance between the other terminal and the positive
pole and increasing the resistance between the latter terminal and the negative pole. (See cut.)

hammer-operating mechanism, and controlling mechanism for releasing the carriage and hammer-operating
mechanisms, the combination of an electromagnetic device, a link ccnneclion between the eleciroroagnetic device and the cootroUing mechanisms for moving the typewheel to printing position and for releasing the carriage
and hammer-operatine mechanieras. and means for closiuK
the circuit through ihe electromagnetic device, as each
key is depressed, whereby, as each key is depressed, the
magnetic device is energized and the controlling mechanisms operated through the link connection.

Accumulator

8,774.

Plate.

Neumiihl, Germany.

Wilhelm

Application

Kraushaar,

filed

June

20,

1902.

The

plate comprises a grid having longitudinal flat
ribs the ribs being connected together by a web integral
therewith, and being provided with mutilations disposed
upon opposite sides of the web.
5-775-

Quick-break

Electrical

Switch.

Fredrick

La Roche, New York, N. Y. Application
filed December 14, 1901.
A manually operated electrical switch is described. It
A.

combines with a switch and
to

its contacts, a. motor adapted
be energized by the pressure contact of the switch when

moved

to the

closed position, a latch for restraining the

motor independent of the switch, and a finger-operated
lever for moving the latch to release the motor and permit

it to

force the switch outwardly.

Vwvwwivww

Safety Fuse. Joseph Sachs, Hartford, Conn.
Application filed September 30, 1901.
The device combines with a case of insulating material
and terminals therefor, a fuse electrically connected to
the terminals, means interposed in the fuFe to be heated

7t8, 797.

NO, 718,686.

—TELEPHONE

SYSTEM.

Vehicle with Electromotive Power. Oskar
Lasche, Charlottenburg, German3\ Application

718,639.

June

1901.
Combined with a wheeled axle, are a body, springs supporting the body on the axle, a motor frame and springs
carrying tbe motor frame and located in the same vertical
planes with the body springs.

filed

3,

Thermal Electric
718,660.
Scantlin, Lafayette, Ind.

by excess currents to disrupt the joint connecting the
means and the fuse, means secured to the casing and
electrically connected to the fuse for conveying highpotential discharges to ground, and means for externally
indicating the disruption of the fuse

fTTTr^r3^~n

Cut-out. Thomas
E.
Application filed Sep-

Telephone System. Frank B. Wood, New
York, N. Y., assignor to Frank B. Wood, Jr..
and Catherine Wood, New York, N. Y. Appli-

ically

opened

718,929.

and

August

at the top of its

reaches the bottom.

ascent and closed

when

it

5, 1901,
The system comprises a single-track electric railway
divided into blocks by turnouts, and having in operative
relation to the tracks at each turnout insulated sections in
the conductor from which current is supplied to the car
motors, and automatic mechanism by means of which current is cut out from the sections to prevent the first arriving car from leaving a turnout until the arrival thereat of
an approaching car.

The meihod of recovering tin from tin-scrap and generating electric energy consists in inserting the tin scraps to
be treated in a suitabia vessel to form the anode of a galvanic cell, and a cathode or cathodes of a material electropositive to tin and iron in an electrolyte containing an
alkaline chloride, and closing the circuit of the cell.

718,686.

Electric
Clam Dredge. Ephraiem Cha718,695quette, New Rochelle. N. Y.
Application filed
November 20, 1901.
The dredge consists of a suitable float, a ctam carried
thereby and mechanism tor raising and lowering the same
vertically at the edge of the float, an electric motor located
in the clam and devices, whereby the clam is automat-

March

Recovering Tin from Tin-scrap. Robert
H. Gould. Surbiton, England, assignor to Csesar
Gustav Luis,
London, England. Application
filed August 27, 1900.

of two separable bodies, an easily
fusible cement uniting the same, and a resistance medium
of aggregated parts adapted to be heated by an abnormal
current to fuse the cement and forming a broken or interrupted electrical connection of low conductivity between
the bodies through which a current passes by jumping
from part to part.

29, 1901.
A telephone and calling system is described. It comprises a central office and stations, an independent line
extending between central and each station, a common
return wire whose circuit is normally open at each station,
means for producing calls at central from the stations,
telephone instruments at the stations for connection with
the lines, telephone instruments at central, a branch wire
for connecting the telephone instruments at central with
the common wire, and means for connecting the instruments with either of the first-mentioned lines. (See cut).

NO. 718,910.- -MOTOR-CONTROLLING SYSTEM.

Block System for Railways. Harnett J.
718,925.
Fuller,
Winchester,
Mass. Application filed

718,927.

tember 5, 1901.
The cut-out consists

cation filed

SERIE.5.

NO. 718,896.

— ELECTROTHERAPEUTIC

APPARATUS.

Battery
Connection. William W. Keir718,846.
stead, Grand Rapids, Mich.
Application filed
May 10, 1902.
Combined with a series of battery cells are a pair of busbars, circuit-closers adapted to connect the respective
poles of the cells in multiple to the respective bus-bars,
circuit-closers to connect tne cells to each other in series
and means for operating all of the cirouit-closers.
718,855.

Telephone

Set.

Kempster B.

Miller,

Chi-

cago, 111., assignor to the Kellogg Switchboard
and Supply Company, Chicago, 111. Application
filed August 23, 1901.
In the telephone wall set described, combined with a
back-board, are a condenser receptacle, a book-switch
mounted upon the front wall of tbe receptacle, and a bodily
removable enclosing box comprising a top piece, side and

Typewriting Machine. John S. Harrison
Hermann Hill, Savannah, Ga., assignors

to the Prendergast Electric Typewriter

Company.

Application filed April 12, 1002.
Combined witti the printing elements and the key

levers

are an electric motor for actuating the printing elements
having an interniittently operated movable element, and
continuous connections between the movable element and
all of the printing elements controlled by the movement ot
any key lever for actuating [he printing elements for
printing and spacing of the characters.
7TS..935-

Water

apolis,

Mumm,

Purifier.

Joseph

Johnson,

Minne-

Minn., assignor of one-half to Claus
Minneapolis, Minn. Application filed

September 23, 1902.
An insuiator IS provided

in a pipe, fitting snugly against
the walls thereof, and electrodes are arranged within the
insulator and have their edges supported within the
grooves in the inner walls thereof, the electrodes being
insulated from each other and connected respectively with
the opposite poles of an electrical generator.
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Electrical Features of a Great

News-

paper Establishment.
At the southeast corner of Madison and Dearborn Streets is a new tall building, of plain exterior,
tut containing equipment of e-xceptional interest.
As a modern office building, providing space in its
17 stories above the street level for about 700 offices,
it is an excellent example of the best construction in
that line, but it is as the home of the Chicago Daily
Tribune, with its many mechanical and electrical
appliances and other facilities for rapid and efficient
newspaper making that it possesses, perhaps, the
for the readers of the Western
building has a frontage of 144 feet
on Dearborn Street and 121 feet on Madison Street.

greatest

interest

Electrician.

The

FIG.

I.

are

the

rooms

large
for the

No. 6

1903.

composing and make-up room and
telegraph

Part of the fifth floor
while the second and

is

all

editors,

proofreaders,

etc.

also used by the Tribune,
floors

above the

fifth

are

may

eventually be installed, the equipment to consist
of three direct-connected units of a total capacity of
1,250 horsepower.

At present the building

is entirely dependent upon
although precautions are taken
so that the chances for a total breaking down of the
power supply are very remote.
Three distinct
services are brought to the building one from the
State Street mains, one from the Dearborn Street
system and the third from the rotary-converter sub-

devoted exclusively to tenants.
Every provision possible has been made to keep
the rented portions of the building entirely separate,
and free from any indication of the nature of the
work that is carried on on the newspaper floors. To
this end separate ventilating and heating systems are

the Edison service,

provided, the separating walls and floors are double,
and but one of the passenger elevators has access
to the fourth floor.
What is of still greater importance is that distinct foundations are provided
for the heavy presses and for the building proper.

station under the Boyce Building.
These services
are brought into the building at two different points
and are run to a service board at the northeast
corner of the basement. Ordinarily, the three sets
of cables are thrown together in multiple, but in case

—

ELECTRICAL FEATURES OF A GREAT NEWSPAPER ESTABLISHMENT. — CONTROLLER-SWITCHBOARD GALLERY

IN

CHICAGO TRIBUNE PRESSROOM.

of accident to any one set the load

may

four stories the exterior facing is of
stone, and above that a gray pressed brick
is used with terra cotta trimmings.
Unlike all other large office buildings in the city
the basement extends dow-n a distance of 30 feet

For the latter caissons were sunk to a depth of 80
feet and the holes filled with concrete, and upon these
pillars the bed plates for the steel columns of the
The foundations for the
structure were placed.
presses are built of brick and rest on separate con-

This basement space, which

crete beds, while the basement floor is supported
by these foundations, the sub-basement retaining
In this way the presses
walls and iron columns.
and the whole floor upon which they are placed is
independent of the building steel work, and no vibra-

the three-wire, iio-volt, direct-current lighting cir-

tion is noticed in the tenanted part of the building
while the presses are in operation.

a total capacity of 834 horsepower in motors. The
largest of these feeders operates the presses and has

Electric Service.

a capacity of 600 horsepow*er. Of the other sets, one
goes to the stereotyping room, one to the electrotyp-

For the
Bedford

first

below the

street level.

given up entirely
to the presses, heating plant and various kinds of
In the lower
printing and auxiliary machinery.
floor, or sub-baseraent, are placed the heavy foundations for the presses, the electrotyping department,
really

constitutes three floors,

is

machine shop, ink and roller-making plant, boiler
plant and part of the heating and ventilating equipment.
The electric motors that drive the large
In the basement
presses are also located here.

this

proper, just above, w^hich has a larger area than the
sub-basement, is the press room, 86 by 148 feet in

lamps are required and power machinery aggregating nearly 850 horsepower is necessary, an ex-

and also the stereotyping room and pump room.
a still higher floor, and one that corresponds to
the ordinary basement of other buildings, is a gallery
running around the press room for the use of the
mailing department and visitors. On the same level
at the rear of the building is located some of the
pumping and ventilating machinery. The business
office of the Tribune occupies the corner of the main
or groimd floor, the rest of that floor being taken
up by stores and a handsome entrance of white
Carrara marble. The publisher's and editorial rooms,
etching and art departments, library, etc, are situated on the third floor, while on the fourth floor

opportunity would be afforded for the inelectrical power plant.
of an
isolated
Such, however, were the advantages of a centralstation service, as set forth by the engineers of the
Chicago Edison Company, and the need of practically all the available basement space for the printing machinery and necessary auxiliaries, coupled
with the urgent need of getting into the building at
an early date, that the management decided to postpone the installation of a generating plant to some
future time and entered into a contract with the
Edison company for a number of years. The Tribune's engineers think it possible that a reserve plant

size,

On

One would

naturally think that, in a building of
incandescent
character, where thousands of

cellent

stallation

be carried

From

the service board 15 1,000,000-circular-mil cables lead to a general distributing
This latter
switchboard, a short distance aw'ay.
board is of white marble and contains the necessary

on the other

tw^o.

switches, meters and fuses for the distribution of the

two-wire, 220-volt, direct-current power circuits and
cuits.

There are

five sets of

power

feeders, supplying in

all

ing and machinists' rooms, one to the ventilating and
hot-blast fan motors,

and the

fifth to

the miscellane-

ous motors in the composing and etching rooms.
The arrangement of the lighting feeders is such
that the lights for the Tribune's offices, basement, work rooms, corridors and space for public,
use are separated from the lights used by the tenants
In all cases the lights for a floor
or department are controlled from distributing centers, consisting of steel boxes, lined with slate and
having iron dqors. The Tribune plant is equipped
wuth about 2,200 i6-candlepow^er incandescent lamps,
of the building.

while the total number of lights in the building is
For general illumination in the baseabout 6,500.
ments and composing and engraving rooms there
are provided 54 enclosed G. I. arc lamps, this num-
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io8
including

ber

four

on the outside of

lamps

"the

through a

worm

building.

half of the press.

in

All wiring, whether for lights or motors, is run
iron-armored conduit, the sizes of pipe varying
from five-eighths inch to 2% inches in diameter. In

trol

order to provide for the five new stories which have
recently been added a new Edison service runs to
the southwest corner of the building on Dearborn

ing,

February

gear and automatic clutch to one-

of electrical operation and speed conof these presses is remarkable for its ingenuity,
and although it is quite complex possesses advantages which are both time-saving and labor-sav-

speed is reached the smaller motor turns the larger
one mechanically, thus giving it inertia, so that when
still more resistance is cut out the large motor is
cut into service without any jar.
As the speed is
still
further increased, the load is taken entirely
by the large motor and the small one is automatically
cut out by dogs on a clutch flying out from cen-

and which also increase the production and
The system is that of Kohler Brothers
of Chicago
and has grown

save power.

out

which was described
Western Electrician of
16, i8g8, was the result
combined work of Irving
of the News, George
and Kohler Brothers.

system,
the

in

April
of the

Stone
Gibbs
Since

time Charles A.
Dresser, general superintendent
for Kohler Brothers, has invented the purely electrical system, which, as now perfected,
has been successfully installed
on the Tribune presses and
several other in this and other
that

cities.

The

controlling

mechanism

each press consists of a
double automatic solenoid conother mechanism
troller and
mounted on a two-panel switchfor

FIG.

MOTORS

2.

URl\ ING FEKPECTING PRESSES IN

SUB-BASEMENT OF CHICAGO

TRIBUNE BUILDING.

The average power

Street.

supplied to the entire
kilowatt-hours a month,

about 50,000
which is almost exactly the amount that was originally figured on by the Edison company's engineers
In addition to supplying all
in making estimates.
the electric power, the Edison people placed all the
wiring and conduit for lights, motors and bells and
the conduit for telephones.
building

is

Press Oper.\tion and Contkol.

By

board, 6-^2 by five feet in size.
These boards, which are built of pink Tennessee
marble are set in a row on a hanging galley in
the center of the press room, each board facing its

shown in Fig. i. The face of one of the
boards is shown in detail in Fig. 3.
Located at equally distributed points on each
press are 12 push-button stations. Each station consists of a small iron box, about four inches wide,
eight inches long and three inches deep.
Across
one end of the box are arranged three push butpress, as

'

and freeing the connection. Similarly
on reduction of speed the clutch throws the small
motor into service as the large one is cut out.
For putting blankets or plates on the cylinders, the
press can be brought to any position desired and
trifugal force

stopped.
An exact movement of oneeighth of an inch on the plate cylinder can be made.
While the press is being made up and a pressman

absolutely

working in any part of it, he turns the safe
switch to "safety," and while so turned it is impossible for anyone to start the press until he has
turned the safe switch to the "on" position.
When the press is brought to the desired speed for
threading paper, the safe switch can be turned, and
so long as on "safe," it is impossible to increase the
speed, thus reducing the liability of accident to the
pressman.
The safe switch can also be used to
prevent an increase above any desired speed, as, for
is

instance, a moderate speed for color work, but it is
always possible to decrease the speed, or stop. It
is said to be impossible, no matter how the pressman
may handle the push button, to start or stop the
press with a jar or jerk.
The time required to bring the press from standto maximum, or from maximum to standadjusted to suit the pressman, but is usually
20 seconds.
The press can be instantly stopped
while operating at any speed from any station. The
time required to stop the press is only the few seconds necessary to prevent stripping of gears.
By
this system, any undue load on the press, such as
hot-boxes, undue friction, etc., causes the press to
still

up

still,

is

stop.

If for any reason, whether by failure of curmechanical accident or by design, the press is

rent,

most interesting machinery in the buildpresses and their electric-controlling mechanism.
Space is provided in the press
rocm for eight large presses, and seven have been
ing

far

is

1903

the use of the auxiliary and the main motors.
The
lower speeds are obtained by cutting out resistance
on one of the auxiliary motors, and when a certain

The system

of the electro-pneumatic
system that was installed some
years ago on the presses of the
Chicago Daily News. That

",

tlie

the printing

installed.
Six of these are octuple web-perfecting
presses and the seventh is a color press, all of them
the largest of their type and the only ones of their
kind in the West.
Each of the black-ink octuple

machines is made up of two quadruple presses, both
of which are complete and independent machines,
capable of running singly or of being geared together into one machine, the capacity of the double
press being 90.OCO eight-page papers in one hour.
Each press has one main 75-horsepower driving motor
antl two lo-horsepower
slow-motion motors,
made by the Milwaukee Electric Company. These

PERFECTING OCTUPLE PRINTING PRESS, SHOWING LOCATION OF THREE CONTROLLING ST.\TI0NS.
tons indicated by the words "on," "stop" and "off."
.'\t the opposite end is a snap safe switch turning to
the position of "safe" and "run."
In Fig. 4j which
shows one of the octuple presses, three of these stations are indicated by arrows.
Any combination of
the press can be operated from these stations, it
being possible for the pressman to start, increase or
FIG.

3.

CONTROLLER

SWITrEfi;. .\KP

i-<.i:

...TO'LK PRESS

motors are geared to the press and are located beneath in the sub-basement. Fig. 2 is a view of one
of the enameled-brick chambers in the sub-basement
between two presses. On the left is seen a portion
of a main driving motor that is geared to a shaft at
about the center of one press, while the two motors
shown on the right are the auxiliary motors on another press; each of the motors being connected

decrease the. speed and stop the press at will by
pushing a button at any station. There are 30 running speeds of the press, and it is guaranteed that
the control shall be from a start of five revolutions
a minute of the main driving shaft on the press
through the various steps to any desired speed up
to maximum, or from maximum speed down through
these steps to standstill, or the press can be operated at any one of these intermediate speeds.
This wide range of speeds .is accomplished through

stopped, the controller immediately and automatically
returns to the starting point.

The push-buttons
to

be

impossible

to

are so arranged that it is said
make any mistake, that is, if

is to be run at full speed, the push
buttons on that half will bring it to full speed, while
if the other half is to be run at a "dressing" speed,
the push buttons on that press will only bring the
If the conditions are repress to a dressing speed.
versed and the half that formerly ran at full speed

half of the press

to be run at dressing speed, the same push-buttons
which before brought it to full speed will now only
bring it to dressing speed, and the other half which
was running at slow speed can be brought to full
speed from the same push-buttons which formerly
is

ran
is

it

to

only at dressing speed or if the entire press
be run as an octuple, any push-button will
;

-
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bring it to any desired speed. The two halves of
the octuple presses are operated together or sepfrom the press-room
aratel}"- by means of levers

used to cast automatically the stereotype plates
(used on the black-ink presses) from the matrices
as they are received from the composing room, delivering these plates in curved form, ready to be
trimmed and finished by other machinery. Fig. 7
shows one view of this machine. It is driven by a
15-horsepower motor directly connected through a
mechanical clutch to the operating shaft. This motor

floor.

color press, which is technically a doublenine-cylinder, multi-color electrotype webperfecting presSj is similarl}^ operated by means of
a 75-horsepower main-driving motor and a lo-horse-

The

width,

power auxiliary slow-mction motor.

Fig-

5-

Eleclrolyping Room, Showing Eleclroplaling Outfit.

is required for this mapress can be operated under a number
When running one roll
of different combinations.
of paper it will print 44,000 four-page papers, the
cover pages in five colors and the inside pages in
two colors. The controlling system used is espe-

on the controlling gallery

The

the press, as when it must be
adjusted to a slow speed and kept at that speed, the
"safe" switch is turned whenever the proper motion
is reached, and, while this speed may be decreased
or the whole press stopped from any other station,
the speed of the press cannot be increased until the

valuable on

cially

switch

is

Fig.
A.

revolves from 500 to 650 times a minute and can be
controlled to give a speed of one, tw-o, three, four

or five plates a minute.

many

as IC& plates

The machine can cast as
The matrix-

from one matrix.

making machine used
plate is on the fourth

Automatic Stereotyping Machine.

7,

GREAT NEWSPAPER ESTABLISHMENT.

in

connection with the auto-

floor in one part of the composing room.
It is driven by a three-horsepow^er
geared motor, and a duplicate machine is installed

turned.

Electroiypixg Department.

motor.
Red signal lights at each machine and an
annunciator call are also provided to summon the
machinist in case of accident or derangement of
any part of a machine.
variety of other machinery
located on this floor and used in connection w-ith
the linotype machines, includes two milling machines, two drill presses, a lathe, two grinders, a
punch, a polishing machine and three metal saws.
In the basement there is also a machine room with
machines for the linotype department, all the tools
on both floors being independently electric driven.
The great majority of the auxiliary- printing machinery heretofore mentioned, as well as the seven
large presses, were built by R. Hoe & Co. of New^

A
'

Yoik and London. 'AH

the motors in the stereotype
and electroti^ping departments, those on the linotype
machines and all but two or three in the composing
room were furnished by the Jenney Electric Manu-

other departments of the Tribune plant
probably the most interesting is the electrotyping
loom where the electrotype plates are made for the
In one of the rooms is placed an eleccolor press.
troplating apparatus, shown in Fig. 5." It. consists
of a large plating tank operated by-a-Jantz Si_l.eist.
electroplating machine. The generator has a capacity
of i,5C0 amperes at six volts and is driven by a
15-horsepower Jenney motor at 6co revolutions a
minute. Either nickel or copper plating can be done,

Of

horsepower saw, a two-horsepower beveler and a i%horsepower motor operating the etching tubs.
A
blower is also motor-driven. At one end of the
room are the arc lights used by the photographers.
On the fourth, or composing-room floor, located
along the Dearborn Street side, in three rows, are
the linotype machines, 43 in number. Each machine
is
direct-connected
to
a
one-fourth-horsepower

Onlj- one panel

ELECTRICAL FEATURES OF

chine.

109

the

facturing

Company

of Indianapolis, Ind.

Miscellaneous Equipment.

The boiler equipment, which is used for the
hydraulic elevator pumps and to assist the exhaust

and the machines are controlled through a handsomely trimmed slate switchboard. The wa.x forms
which, when black-leaded, the metal is electrodeposited are molded in a hydraulic press, capable
cf exerting a pressure of 5,cco pounds, the water
From
being pumped by a five-horsepower motor.
the press, the wax plates go to the wax shaver, shown
i-.pon

This machine is driven through gearing
A black-leading mar
by a i'/2-horsepower motor.
chine, belt-driven by a i Vi-horsepower motor, next
iii

Fig.

deposits a coating of black lead upon the wax, which

then ready for the electroh'tic bath.
After the electrotj'pe plates are backed up with
lead, so that they may be used on the printing press,
they are taken to an adjoining room where they are
sawed, shaved, trimmed, routed and bent to the form
of the cylinder and are ready for use on the color
press.
The machiner>- here consists of a saw driven
by a two-horsepower motor, a head trimmer and
beveler whose motor of one horsepower is built
into the pedestal of the machine, a three-horsepower
.\ round
shaver and a three-horsepower rougher.
routing tool is driven at a speed of about 18,000
revolutions a minute by a two-horsepower 1,700-revThe plate bender is operated by a
olution motor.
two-horsepower geared motor and has an automatic
attachment, so that the machine stops when one
The edges of the curved
revolution is completed.
plates
are sawed by a one-horsepower machine,
and if necessarj' are also run through a two-horsepower geared plate reducer.
is

StEREOTYFIKG ilACHIXERV.
In the stereotyping

room

is

located the

most

val-

uable and the latest piece of auxiliary printing machinery to be developed outside -of the presses themselves.

FIG. 6.

electrotvper's wax shaver, electrically
driven,

6.

It is

known

as an autoplate machine

and

is

To carry the matiices from
composing room to the stereotype room is a
Burdette & Rowntree automatic electric dummy elevator, designed to carry 50 pounds. This mechanism
driven by a five-horsepower motor at the fast
is
speed of 750 feet a minute and is controlled autoProvision is also mad;
matically by push buttons.
so that the opening of a door automatically stops
the elevator w'herever it may be between floors.
The other machinery in the stereotype room infor use

when

necessary.

the

cludes four old-style tail cutters direct-connected to
five-horsepower motors, two single-page curvedand
threeby
two
driven
plate
shavers
horsepower motors, respectively, and a double-

This last machine is
shown in Fig. 8. It is driven by a three-horsepower
motor and is arranged automatically to make but one
Other machines in
complete revolution at- a time.
this room comprise a metal saw, metal trimmer, a
flat-bed shaver, a matrix roaster and a combined
jig saw, router and drill, each tool being separately
page

curved-plate

driven by an electric motor.

Etching and Composikg-eoom Machinery.
Passing to the third floor further use of electric
power is found in the etching or engraving room.
Here are two vertical iV-t-horsepower motors, each
driving a routing tool at a speed of 2,200 revolutions
minute, a three-horsepower flat shaver, a three-

a

FIG. S.

electrically driven curved-plate shaver
FOR stereotyping.

shaver.

from the pumps and other auxiliaries

in heating the

located in the southeast corner of the
sub-basement.
It consists of one 300-horsepower
building,

is

and two 200-horsepower Scotch marine

internally

equipped with .Morrison corrugated
furnaces and with Hawley down-draft furnaces attached.
They were made by the S. Freeman & Sons
Manufacturing Company of Racine, W'is.
During
the summer months gas is used as fuel and coal is
burned in winter.
pressure of 130 pounds is allowed. A draft of iH inches is obtained from the
high stack that mms through and surmounts the
fired

boilers,

.

A

building.

Hydraulic elevators are installed

in

the building.

:
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seven passenger and one freight, and they operate
the Crane high-pressure accumulator system.
The pressure on the pumps is 750 pounds. The

on

pumps is a three-cylinder
compound high-duty pump with cylinders 18 and 20
inches in diameter and a 24-inch stroke. The other
two pumps are a duplex compound and a singlelargest of the three elevator

cylinder duplex. In addition to the elevator service
there are 19 direct hydraulic lifts at the presses and
other parts of the basement. They have an average
lift of about 20 feet and are mainly used in handling
the 1,200-pound rolls of paper, from the street to the
press.

The rented portion of the building is heated
by direct radiation, but for most of the Tribune
plant the indirect forced system of heating and
For this purpose there are inventilation is used.
stalled a 20-horsepower, a 15-horsepower and two
lo-horsepower motor-driven American fans of 160,
140 and 120 inches diameter, respectively.
A five-ton Kroeschell ice machine driven by a 15horsepower motor is installed, and a one-horsepower
motor belted to a triplex pump circulates ice water
Hot water
for the Tribune offices and departments.
from a 1,000-horsepower Berryman
supplied
is
Additional machinery in the basement inheater.
cludes a high-duty air compressor and a low-pressure
compressor for the pneumatic tubes, two Yeomans
35-foot lift electric five-horsepower bilge pumps, and
two Westinghouse air-brake compressors for operating the devices that open and close the doors on the
passenger elevators. An electric-lamp signal system
for the elevators has been installed by the Elevator
Repair and Supply Company and is operated by two
one-half-horsepower motor-genererators, delivering a
Speaking and pneumatic tubes and
six-volt current.
bells are installed in the Tribune plant and a private
exchange of the Chicago Telephone Company is
equipped with s^ instruments.
In the telegraph
editor's department there are 24 telegraph instru-

Faller Automatic Telephone Operator.'
By William J. Hammer.
For a considerable period of time the public mind
has been steadily educated up to a high appreciation
of, and great confidence in automatic time, energy
and money-saving appliances. In the telephone field
the subject of automatic telephone exchanges has
been one which has attracted a great deal of attention ever since the original work in this direction
of Messrs. M. D. and F. A. Connolly and F. J.
McTighe, whose system the writer had the pleasure
of examining as long ago as 1S81, at the first electrical exhibition held in Paris.
The above system has been the basis of very
many of the patents which have since been taken
out on automatic telephone exchanges; and it is
my privilege to-night to present for your consideration a radical departure in automatic exchanges
which embodies a new principle of which it is the
pioneer exponent. It is the invention of Mr. Ernest
A. Faller, and is a most meritorious and ingenious
piece of apparatus, and is termed the ''mechanical
operator," in contradistinction to all other types
of automatic exchanges, as it is the only invention
which does the work of switching in a telephone
exchange in exactly the same manner as is done

February
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The sender sends a
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thereby establishing one of a hundred local

signal

selector,
circuits.

The exchange drops

4.

shuttle

of

The motive power at

5.

exchange

an

parallel
ing).

shutbus-bar.

has no
manual work-

in

The

6.

idle

operation

(This

ringing

rings bells
scribers.

5. The subscriber
gives
the number wanted.
6.
The operator repeats
the number to prevent er-

ror.

both
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of shuttle).
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of

both

device
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2.
The operator places
an answering plug in his
jack upon seeing his signal
displayed.
3.
Operator raises the
listening key cam, which
depresses the key, thus enabling her to communicate
with the subscriber.
4.
She asks "Number"
(this
operation
has no
parallel In the automatic
exchange, as the starting
of sender is a natural consequence of the dropping

ter-

minal shuttle, which starts
his sender going.

3.

7,

Operator must select

7.

"jack" wanted.
8.
Operator makes a
busy test by tapping with
tip of her plug the collar
of the multiple jack of the
line wanted.
9.
The operator plugs
the multiple jack of subscriber wanted.

Operator

10.

.presses

ringing key, thereby ringing up subscriber wanted.

The

subscriber

on

Operator

1 1.

restores

ments.

& Roche

of Chicago were the architects
and the heating contract was executed by the L. H. Prentice Company, also of this
city.
The mechanical oversight of the Tribune plant
is under charge of P. J. Masterson, general master
mechanic, while J. A. Cameron is chief engineer and
J. H. Mau is chief electrician.

Holabird

for the building,

Municipal Ownership of Lighting Plants
Favored by Chicago Council.
At

its

regular meeting on February 2d the Chicago

City Council unanimously adopted a bill authorizing
the building, owning and operating, by municipalities,

and electric-light plants for public or private
and the bill was ordered sent to Springfield for
consideration by the Legislature. In its amended form
the law favored by the council provides that a city
desiring municipal ownership of its gas or electricof gas

use,

lighting plants, or both, shall

first

pass an ordinance

directing that the question be submitted to the voters.
petition for the adoption of such an ordinance,
signed by 10 per cent, or more of the legal voters,
shall make it the duty of the council to pass such

A

Then, after proper advertising, the
proposition shall be voted upon at the first regular
If a majority of the
election, on a separate ballot.

an ordinance.

ballots cast are in favor of the proposition,
be legally adopted.

The Stanley-General
Rumors

Electric

that the General Electric

it

shall

Rumors.

Company has

ac-

quired control of the Stanley Electric Manufacturing
Company of Pittsfield, Mass., have been repeated
with increasing vigor during the last few days. Stanley representatives say that the report is unauthorized,
but do not say that it is untrue. The fact is admitted that negotiations for a change of ownership
of control of the Stanley company are pending, but
the control of the company, it is stated, has never
passed into the hands of William C. Whitney. The
plan to increase the capital stock of the company
to $10,000,000 has not been abandoned, and the permanency and enlargement of the works at Pittsfield
is one of the details agreed upon in any event, it
is

asserted.

FALLER AUTOMATIC TELEPHONE OPERATOR. — OKIGIXAL
by the human operator, and by exactlv similar means.
It is a light machine, and occupies comparatively
little space.
It is driven by power, and moves mechanically the equivalents of the ordinary plugs
and cords in the usual switchboard, connecting the
terminals together, when desired, signaling both parties, and disconnecting the same automatically, when parties have finished speaking;
and accomplishing this without necessitating any
departures from the general arrangement of circuits
met with in standard practice; and doing away with
all but a fraction of the relays, magnets, electrical
contacts and connections essential in all other systems, both manual and automatic.
The multiple system of telephone exchanges has
now reached a very high degree of perfection, and
it has become more and more costly; and it is well
understood that as the number of subscribers connected to any manual or automatic exchange increases the operating and maintenance expenses, increase in far greater proportion than the number
of subscribers, because of the increase in the number of multiples.
There is an urgent demand to-day for .a system
which will very materially cut down these very
heavy expenses, and cut off the very heavy outlay
now necessary for operators' salaries.
Before entering into a description of the apparatus
itself, it will perhaps be as well to consider just
what the functions are which the human operator
fulfils in connecting and disconnecting subscribers,
and in what way the mechanical operator duplicates
these functions
and I will, therefore, place them
subscribers'

;

An

(Neb.) press dispatch says
"Another party of surveyors for the new electric railway
to be constructed from Lincoln to Omaha arrived
here on January 26th from Lincoln, and is now operating south and east of this city.
Nothing definite
as to their plans for the route could be ascertained,
but it is almost certain that Ashland will be included
in the line.
The party is working under instruc-

Ashland

from H. H. Wilson of Lincoln, and
who represent Ohio capitalists."
tions

side

:

E. C.

Hurd,

by side:

Cycle of Operations.
The Automatic System.
Manual System.
1.

The

subscriber

sets

sender to the number
wanted, and winds it
his
responsibility ending there.
his

:

1.
The subscriber takes
the receiver off Its hook.

Operator
la.
notes
"pilot" light signal and Individual signal light.

t.
Abstract of paper read at the
stitute of Electrical Engineers in

meeting of the American Inon January 23, 1903.

New York

hearing

signal,
takes
receiver.
(Tliis

his

off

op-

not
in
manual
practice, as receiver there

I-OilM.

the

listening
herself out.

eration
is

already.)

off

key,

cutting

Operator notes that

12.

subscriber's
goes
out.
j

signal

lamp

Next, conversation begins.

Upon

its

termination,

up

Subscriber han;

S.

receiver.

1.^.

nals

Clearing-out
magboth shuttles

0.

drop

nets

back to

This

Subscriber hangs up

receiver.
14.
Two

rest.

keyboard

sig-

light.

Operator

li>.

lioth

plugs

from

jacks.

of

removes
the

pair

the entire series of operations gone through
in a "successful switch."
Should, however, a busy
line be called, then the following happens
is

Busy

Test.

Tnn Automatic System.
1,

2,

3,

same as above.

4.
Operator attempts to
drop called shuttle, but it
is out of the way, and a

special circuit Is opened.
4a.
Shuttle is for a
up, but then
clears out again.

moment hung

(No further

operations

follow, as subscriber waits
for
bell
before
taking
down receiver.)

Manual System.
1,
4.

2,

3,

same as above.

Operator in multiple board taps the collar
of the multiple jack of the
line wanted, aud she receives a series of "clicks"

known as the busy
a.

Operator

test.
tells call-

ing party, line is busy.
6.
Subscriber hangs

up

receiver.
7.
Operator
removes
answering plug from call-

ing subscriber's

jack.

be noted from above that the number of
operations necessary varies, and favors considerably
the mechanical-operating sj'stem,
those
requiring
the subscriber's attention are less in the automatic,
and he need not wait for the operator to question
"Number?" and after receiving the same repeating
to prevent error, and saves that time as well as
the time often lost in getting the operator to understand the correct number, etc.
It

will

Comparison of Apparatus Forming Salient Features OF Both Systems.

Tub Automatic System.
1

.

ment.

Subscriber's

Instru-

Manual System.
Same,

—

—
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Sender.
Subscriber's line.
devices,
Protective
heat
lightning arresters,
2.

3.

4.

coils, etc.

Subscriber's terminal
carriage
with
contact
springs and connecting rod.
Individual magnet.
6.
5.

Above
first

thq

comprises

group of exchange ap-

and there are as

paratus,

many above

items as there
are subscribers.

Not

in manual.
Same.
Same.
This is represented in a
manual exchange by sub-

scriber's line jacis.

This

1.
2.
3.

Same.

Manual.
Cords and plugs.

Bus-bars.
Shuttle locks.
Clearing-out magnets.

apparatus

this

in

drops
Clearing-out
supervision signals.

present in a numequal to one-tenth of

group
ber

in

lay.

2—

The

equivalent

is

ol35ce to subscriber's drop
or lamp signal and Its operating relay, cut-oil relamp
lay, also puts line
out by cutting out line re-

ATJTOilATIC.

Group

is

the number of subscribers.

ACTOMATIC.
Group

3

and
leads
1. Battery
therefrom, or dynamo.
2. Operating power.
3.

Operating

mechanism

proper.

The apparatus
group

is

—

:
;

in

this

two

These

represented
erator,

in

items

are

the
opby
manual ex-

a

change.

provided once only

Same.

per section of 100 lines.

Description of the Autom.\tic
Operation.

System and Its

III

two parallel rods on the mechanical operator.
These rods are insulated from the rest of the machine, each pair supporting a carriage mounted so as
to slide on these rods.
This carriage holds the subscriber's terminal springs, which are insulated from
each other, but each spring makes an electrical contact with one of the two rods.
The springs on the
carriage are adapted to slide by, or at some particular
point to make contact with one of a series of bars
laid in a grill at right angles to and above the carriage rods.
All of the rods or bars employed in the machine
are of such dimensions as to have practically no resistance, and the conducting bars and loop circuits
connected with them containing impedance coils, and
a source of electrical energy, such as a storage battery, and constitute the equivalent of the cord circuits
of the manual exchange, and in their functions correspond identically therewith. While the number of
subscriber's terminal carriages is equal to the number of subscribers' lines, the number of cord circuits
or pairs of parallel bars necessary need not be more
than 10 per cent, of this number, this figure having

been found safe

in

manual-exchange

practice.

There

are instances in which boards have had to be equipped
with 12 and even i6-cord circuits per 100 lines, but
the average present multiple practice is from seven
to 10. It is never found that all subscribers wish
to talk at one and the same time.
When the subscriber's line, terminal switch or car-

It is difficult to give a complete technical description of this system without recourse to many num-

bered drawings, diagrams, photographs, etc., and
those wlio are specially interested in this subject
will find it of great service to witness the actual
operation of the system itself, which may be seen
at the present time in New York city.
This system comprises two separate devices
First, a "mechanical telephone operator," situated at
the telephone e.xchange, the original form of this
being shown in Fig. i second, a "sender" or signaling apparatus, as shown in Fig. 2.
;

The

Sendee.

consider the sender and its functions.
It is preferably placed near each subscriber's telephone, and by its means each and every subscriber
is enabled independently to control the rnechanical
operator at the central exchange. There is no mechanical connection of any kind between the subscriber's instruments and the "sender;'' and it can
be attached without cutting the circuit, it being only
necessary to connect it in parallel across the existing
The ground connection is one
line and to ground.
made for the switching act, when the instruments
are idle and during conversation they are free from
ground.
The subscriber's "sender" or calling apparatus
consists of a small metal box containing a set of
disks, numbered on the periphery from o to 9
one comprising the units and the other the tens
and in the case of higher numbers being employed
additional disks are attached three disks would give
numbers up to 1,000 four disks would give numbers up to 10,000, and five disks up to 250,000. The
number of the subscriber to be called is displayed
in a line across the "sender" face, and a series of
impulses corresoonding to this number are sent over
the line to the exchange by means of a clockwork
started by turning the calling lever projecting from
the front of the "sender." This lever, upon being
turned upward, winds the spring of the clockwork;
then returns to its first position, where it is
it
locked, thus preventing further interference until
the call has been sent and properly received at the
When the "sender" starts the
central exchange.
varying series of impulses which are sent over both
metallic circuit simultaneously, the
legs
of the
ground (which has been automatically thrown on)
The "sender" also conis used for a return circuit.
tains a magnet whose armature normally retains the
clockwork until the magnet is energized by current
from the exchange. As in the case of a messenger
call or fire-alarm box, the calling lever must be
turned to its full extent to send a signal, and after
this has been done, the protective devices in the
sender, as already stated, keep all the essential parts
of the sender locked during the dispatch of the
When the switch is completed at the exsignal.
change, the subscriber, as well as the party whom
receives a bell signal. There are four
called,
he has
of these signals given to called subscribers, covering
a period of 30 seconds time, this period giving the
called subscriber time to reach his telephone. As
soon as he has taken off the receiver the signals
cease and conversation begins.

Let us

The commutator above

to

first

subscribers.
There are also two metal contact
one of which is solid and the other divided
into 10 equal segments.
The rotating trailer arm attached to the busy-wheel shaft sweeps over these contacts.
The contact pins of one circle are each connected to a separate ground terminal spring, and one
of the contact rings is connected in circuit with the
starting magnet, a battery and ground connection.
The purpose of the contact device is to prevent any
other subscriber from throwing the starting magnet
into operation while switching is going on, the circuit in this starting magnet being always opened, save
when the master shaft is at its point of rest. Each
subscriber's line is brought into connection with
the ground once in each revolution by the revolving

of

rings,

contact arm.

The busy wheel which has been

referred to conof a shaft extending through the entire length
of the "mechanical operator," which carries, mounted
upon it and disposed around it in the form of a helix
of a single turn, a series of resilient fingers of thin
sheet steel, their number corresponding to the number of subscribers.
When the busy wheel, which is normally running,
has been stopped by an impulse sent through the
starting magnet, one of the steel fingers, which is
always the one in a perpendicular position, remains
resting against the latch holding that particular subscriber's terminal carriage.
Next the power mechanism, acting through a clutch and cam, shoves forward a light shaft termed a rack, which is studded
with pins corresponding to the number of steel fingers and latches, and which runs parallel with the
axle of the busy wheel. As this rack moves longitudinally, the upright steel finger is bent over by a
rack pin tripping the latch and thus releasing that
subscriber's rod and shuttle, which drop into contact
with a long lantern pinion; this pinion then rotates
through an arc dependent upon the number of subscribers' lines busy at that time.
Instantly a lever
engages the two subscribers' shuttles, lifting them
up, so that their hook heads engage a shuttle detent.
There are as many of these detents as there are talking circuits, i. e., one-tenth the number of subscribers
(in this machine the number being 10).
circuit is now established between the springs of
the subscriber's carriage and the grid bars representing the cord-circuit terminals. The magneto-generator is now thrown on the circuit, ringing the bells
of both calling and called subscribers.
The length
of this signal may be varied to suit requirements, and
is controlled by a timing device.
In the meantime
the power mechanism has been automatically thrown
out of operation, and the busy wheel again rotates
until another call is sent in.
When the subscriber takes his receiver off the hook
a clearing-out magnet prevents the switch from clearing out but when both receivers are hung up, the
clearing-out magnet becomes de-energized, and its
armature causes the shuttles connected to return to
their position of rest.
sists

A

;

—

Indirect or

;

Mechanical Telephone Operator.

We

consider the operator (shown in Fig.
i), and its functions:
All subscribers' circuits are normally free from
ground, and, as already stated, the subscriber's calling device or "sender" is normally open, both as to
ground and metallic circuit. In Fig. 3 is shown a
diagram of the circuits. All apparatus is shown in
solid lines and wiring in dotted and broken lines.
Broken lines show circuits closed; dotted lines show
circuits open.
Each subscriber's line terminates in one place only
this being a feature not possessed
at the exchange
by other automatic systems each subscriber's line,
consisting of two wires, is connected at the e:?change
will

now

—

—

two
number
number

referred to consists of

sets of circularly disposed contact pins, the
of the pins in each circle representing the

Teunking System.

Up

present tiirie we have considered the
of the operator, as illustrated herein,
and applicable to small exchanges up to 100 subscribers and employing the so-called direct connection, requiring a single machine accessible periodically to all subscribers.
There have recently been
made very important changes in the general design
of the operator and its mechanical details, without
altering the general principles under which the system operates. These changes have greatly increased
the speed of making connections, cutting the time
down to 3V2 or four seconds for a trunked connection.
The new operator is considerably smaller and
lighter in weight, more compact, more "get-at-able,"
and much cheaper in cost of construction. In this
machine also is embodied the indirect or trunking
system, applicable to exchanges from 100 up to 250,000
or more subscribers, uniting all, if required, into
a single system without sacrificing the plug and cord
principle, and without multiplying the subscribers'
contacts, as in all other systems, and, finally, making
entirely practicable to subdivide the lines into
it
groups of 100, thus keeping the dimensions of the
connecting machines within moderate limits.
The act of connecting subscribers consists of three
functions, each represented by an independent section of the operator.
In the order in which these
devices are thrown into use in establishing a connection, they are termed the "originator," the "pilot"
and the "terminator."
The "originator" performs the office of establishing
a connection of the calling subscriber's line with the
trunks are conductors connecting
trunk.
These
the originator and "pilot," and their number represents the maximum number of subscribers which
would at any time be simultaneously using the section.
It is well to note here that these A trunks
always have their beginning and ending in the originator and pilot of one and the same unit of 100. In
this initial act of the originator, no selective connection controlled from the subscriber's station takes
trunks which are already in use are
place, but the
made inaccessible to subsequent calls, the originator
trunk.
The end
always selecting a free and idle
trunk is connected in the pilot, with
of the first free
a receiver or selector, which immediately upon the
trunk
establishing of the connection between the
to the
original type

no.

2,

FALLER AUTOMATIC TELEPHONE OPERATOR.
subscriber's instrument and SENDER.

riage at the exchange is at a position of rest, one
subscriber's line terminal springs makes a
contact with the ground spring, which is connected
These pins
to one of a circle of commutator pins.
are swept over by a revolving brush attached to the
shaft of what is termed the "busy wheel" and which
There are as many pins on
is normally in rotation.
the commutator as there are subscribers, and the
revolving brush establishes a connection between a
ground spring (subscriber's line) and a battery, op-

of the

magnet and ground.
to which the commutator brush
is attached is driven by a friction clutch from a
power device operated preferably by an electric motor, and is arranged to be stopped by a pawl and
ratchet, controlled by the operating magnet termed
erating

The busy wheel

the starting magnet, which initially controls the enThe entire switching operation of the exchange.
ergizing of the starting magnet stops the busy wheel
and starts the operating gear, which passes throug:h
is
its complete cycle, after which the busy wheel
again started, continuing to revolve until the starting
magnet is again energized.
second magnet, termed the "restarting" magnet,
is employed to start the "master shaft" going again,
in order that the carriage-moving or cord-circuit
operating device of the called subscriber may be
thrown into gear. These two starting and restarting
magnets operate in conjunction with the subscriber's
sender through the medium of a controlling contact

A

apparatus and selector.

A

A

A

A

A

A
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and the subscriber's line receives a group signal referred to later, and thereupon selects a B trunk
corresponding to the signal received. Immediately
the ineclianism of the pilot connects the A trunk and
the B trunk, at the same time breaking the connection between the A trunk and the selector, and putting the selector in connection with the next idle
trunk, the B trunks referred to connecting the
pilot and the "terminator."
The ends of all the B trunks, coming from one
and the same section of 100, are distributed over all
Ihc terminators of the exchange, rendering it possible
by the aid of one of these B trunks to establish a
connection between the pilot and any one of the
terminators. Here again, as manv B trunks are
provided for each terminator as are necessitated by

A

maximum demand

the

These have

a

lateral

movement, and when moved

they release any shuttles which happen to be suspended from them. How this is accomplished will
be referred to later.
At the next call the entire operation is repeated,
trunk is "jumped" and the next
save that the busy
one occupied, and so on.
The Pilot. In this we find again the switchboard
movement, clearing-out apparatus, and, in addition, a
group-signal
selector.
The construction of ihe
switchboard is identical with that of the originator,
save that the drum is eliminated, and shutlle-actuat-

A

—
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corresponding shuttle in the originator is idle, it
thus connected with a B trunk, thereby establishing
connection between two subscribers. In the other
case the busy signal is given to the originator, and
the connection so far established is taken down.
Next, the ringing machinery is actuated, causing
the signal at the called subscriber's instrument, this
signal being repeated usually four times.
It may be
any number. Should the subscriber not answer, the
connection is cleared out again.
As soon as the subscriber answers, the ringing
mechanism is cut out and the talking battery is
if its
is

COMrACTS opu/joar f luHt7 WHIM CARRItai UtTtlti POW£H BARS.

0iiaMKZ¥ calmui Cncimmat,

for simultaneous conversations

-Mf--

between the two groups.
In the terminator the first idle B trunk is again
connected with a selector, which, upon the connection of the B trunk with the A trunk, receives the
number .signal. Immediately the connecting machinery establishes a contact between the B trunks and
the contact element in the terminator, representing
the number of the subscriber wanted, which number
has been transmitted to it.
Each subscriber, it will be understood, belongs to
a certain group of 100, and in this group he possesses
a contact element, both in the originator and terminator, these being connected to his line in parallel,
protective devices being provided, by means of which,
as soon as the subscriber making a call has caused
this particular contact element in the originator to
leave its normal position, his corresponding element
in the terminator becomes inaccessible to other calls,
and should any be made they would result in a
"busy" signal.
The ringing up of subscribers, conversation and
the clearing out is done in precisely the same manner
as in the direct method of connection previously
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described.

Certain of the Constkuction Details.

The sender

is

identical with that already described

and employed upon the original type of the operator.
The mechanism at the exchange, as I have already
stated, embodies the originator, pilot and terminator.

—This

consists of the switchboard,
the movefnent and clearing-out device. The switchboard consists of 100 perpendicular tracks, upon which
ICO shuttles independently ride up and down. The
track rails are insulated from one another, and connect in pairs to the subscribers' lines. The shuttles
consist of two metallic parts in contact with the rails,

The Origmator.

FALLER AUTOMATIC TELEPHONE OPERATOR.

FALLER AUTOMATIC TELEPHONE OPERATOR.

liut

from each
by means of
with the A
trunks in the

insulated

tact spring,
into contact

The

A

other, each carrying a con-

which they may be brought
trunks.

originator consist of horirods placed at right angles to the
tracks, enabling each one of the shuttles to be brought
into metallic contact with any one of the trunk rods.
They are arranged in two parallel vertical planes,
one in front of and the other behind the shuttle
tracks.
The ends of these rods are metallically connected to similarly disposed rods in 4he pilot. It is
.self-evident, therefore th.at when a subscriber's line
is connected to an A trunk this is practically an extension of this line into the pilot.
Each shuttle is provided with an actuating rod, by
means of which it may be operated by motive power.
In the position of rest this rod is supported by a
trip, which, on being actuated by a magnet, allows
the shuttle to drop. This magnet receives the current as soon as the subscriber winds his sender, this
act resulting in putting the shullle into its initial
working position. The moment the shuttle reaches
this position a projection upon its actuating rod protrudes in the path of a helical projection mounted
on a continuously rotating drum, so that the shuttle
is carried into its second w^orking position.
The actuating rod cannot be moved further in this
direclion, owing to a stop in its path; consequently,
the drum, which is driven b- friction, is brought to
a standstill. The moment this happens, the main
mechanism is started, actuating the working beam
which extends across the entire switchboard. A projection on this beam seizes the shuttle rod and lifts
into the so-called speaKing position, i. c.. that in
it
which its springs make contact with the first idle
zontal

A

metallic

trunk.

On

completing its stroke, the working beam returns
This stops the connector movement, and
rest.
he drum driven by friction is again started. The
s'luttle in the meantime remains in the position in
which it was placed. In this position the shuttle-actuating rod rests upon a clearing-out bar, which prevents it from dropping back. There are as many
'

of these clearing-out bars as there are

A

trunks.

in, so that no time is lost.
On completion
of the conversation the clearing-out magnet with its
parallel resistance clears the line.
It is self-evident to all electrical engineers who
have had experience with electromechanical devices
that it is far better to employ a well-designed mechanism, performing a definite cycle of operations and
driven by some source of power.

thrown

group

This mechanical operator has been designed and
constructed upon the following lines i. e., an absolutely reliable, prompt, rapid and uniform service
in telephone exchanges of any size; an embodiment
of all essential features demanded by the exigencies
of modern telephone practice; an elimination of the
unreliable, flimsy and complex features inherent in
systems heretofore presented to the public; and,
finally, the effecting of large economies in construction and maintenance charges.
The author of this paper believes as a result of his
investigations into this system, that these claims
made for it will be borne out in actual practice, and
he considers it a privilege to be able to present for
your consideration what he believes to he one of the
most important and interesting inventions ever
brought before the American Institute of Electrical
Engineers.

The

subscriber's UNIT {ORIGINAL FORM).

OF CIRCUITS.

rods pass directly from position of rest into
second working position..
The A trunks from the originator again terminate
in rods being provided with a branch circuit to the
selector.
These branch circuits are normally opened,
and are opened during conversation over the trunks,
being closed automatically part of the time during
the switching act and during the transmission of the
ing

signal.

The shuttles are here connected to rods in the
various terminators, so that the particular shuttle
which is selected decides into which groups the subscriber's line will be extended.

FIG. 4.

— DIAGRAMS

electrical

motion

stop

in

the

subscriber's

sender permits only partial running down of the
sender, but sufficient to transmit that part of the signal corresponding to the first two figures of the number desired. This is the group signal, and after its
transmission the selector in the pilot causes the parBut
ticular shuttle to drop into working position.
immediately the shuttle reaches such a position, the
actuating movement is started, and, as already described, establishes connection between the shuttle
and that one of the A trunks over which the signal
came. Thus, the subscriber's line is continued into
that one terminator in which the subscriber's line
which is desired is located, and it now remains to
show how the particular line wanted is selected out
of the hundred lines in that group. This will be

:

Interstate Standard-gauge

in the description of the terminator.
It is essential to mention here that the circuit, thus

far

built

up,

has in

it

a

clearing-out magnet and

Electric

Railway.

shown

With the completion of the Omaha and Des
Moines railroad, Omaha will have, according to the
World-Herald of that city, one of the first standardgauge electric lines in the West. It is being built
to compete with the steam lines in every particular.
not only handling the passenger

traffic, but freight
kinds as welj, using
the standard size of cars and being able to interchange with any steam road.
The line is being
promoted by Lyman Waterman of Omaha, and will
be 84 miles long, from Omaha to Spaulding, Iowa,
and the cost of construction will be in the neighborhood of $2,000,000.
The entire length of the
road from Omaha to Des Moines will be 150 miles.
In general the course of the line will be about midway between the Burlington and Rock Island main
roads, and at Macedonia it will cross a spur of the
Burlington.
This connection, it is believed, will
favor the shipment of live stock to St. Joseph. Mo.,
and Chicago from what has hitherto been regarded

and live-stock business of

FALLER AUTOMATIC TELEPHONE OPERATOR.
subscriber's UNIT (NEW FORM FOR TRUNKING).

FIG. 5.

parallel with that a non-inductive resistance, the
province of the former being to maintain the established connection until the conversation is finished.
A clearing out in the pilot effects a clearing out in

the

originator.

—

Here we find again the switchboard-actuating mechanism, clearing-out mechanism,
signal selector and the ringing apparatus.
The construction of the switchboard is identical
with the ones already described, the lOO shuttles
forming the terminals of the lOO lines of the group,
and the metallic ends of the terminals of the B
trunk, which meet here coming from the different
pilots where they had their beginning in shuttles.
All these rods have open-branch circuits to the selector; but one of these branches at a time is closed
temporarily the moment the pilot establishes connecNow, the
tion between an A trunk and a B trunk.
sender is again released, and the transmission is
When the signal has been transmitted, the
effected.
selector at the terminator affects the dropping of that
one shuttle which carries the number wanted, and

The Terminator.

as

Omaha

all

territory.

The Fond du Lac and Oshkosh

(Wis.") interurban

was formally opened for business on
January 28th, and the celebration constituted a social
event'for two cities. The mayor and city officials of
Oshkosh went to Fond du Lac on the Interurban, taking with them a band which gave a concert en route.
At Fond du Lac the local officials entertained the visitors at luncheon, and there were congratulatory
electric railway

speeches.
Grover of

The new road
Fond du I-ac

,

is
is

19 miles long. T. F.
the general manager.
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Lamp and Con-

Hewitt Mercury-vapor
verter.

From accounts in the London electrical journals
of the recent demonstration in that city of the mercun-vapor lamp and converter of Peter Cooper
Hewitt of New York some interesting additional
The Electrician notes that the
facts are gleaned.
lamp gives a steady, brilliant light, and the chief
defect is its cold and almost ghastly color, the light
being apparently devoid of any red rays. Objects
which

appear

yellow

by

were converted

daylight

into a bright green tint under the influence of the
Hewitt lamp, and the effect of the light on the faces
of those present was anything but pleasing.

A

rather higher voltage than that at which the lamp
required to start it, and this is
is usually run is
obtained by breaking the circuit of an induction coil,
the lamp, round which curseries
with
which is in
rent is flowing, so that the difference of potential
between the postive and negative electrodes is raised

1

]

•'|:#n.

voltage between 50 and 500 volts, and will allovy a
regulation of as much as 10 per cent, variation.
The current consumed may be varied from 0.2 to
20 amperes- The efficiency of the light is about onehalf watt per spherical candlepower, and under favorable circumstances as high as 0.3 watt per candlepower. The lamps reach their full candlepower almost immediately on starting, and give an absolutely
steady light. There is almost no radiant heat, and
the temperature of the glass is about that of an

incandescent-lamp globe.

The Hewitt rectifier (or converter) is an imporant discovery in relation to the general distribution
of electric current for light and power purposes.
It was evolved by Mr. Peter Cooper Hewitt from
his observations of certain phenomena in connection
with his mercury-vapor lamp, upon which its principles of operation are based.
In its general construction Mr. Hewitt's rectifier
somewhat resembles his vapor lamp, and it is even
possible to combine the two, obtaining the brilliant
mercury-vapor light and also continuous current for
power. The invention may be described as follows
A vacuum tube or bulb is supplied with a positive
electrode for each phase of the alternating current,
which successively permits the positive alternations
of the current to flow to a single negative electrode
common to the several positives. Owing to the peculiar characteristics of the vapor column as a conductor, the current can pass in only one direction,
and in consequence the alternations on one side of
the zero line only will traverse between the electrodes.
The alternations of opposite sign are cut off, and
become inert in that they absorb no power. The
particular converter (see Figs. 2 and 3) by means
of which the demonstration was given consisted of
a large glass bulb with a small quantity of mercury
(E, Fig. ^) acting as the negative electrode. There
were also four positive electrodes (Ei), (E=), (Ej)
and (E,), one for a starting continuous current and
three for the respective phases of the alternating
current. When the continuous curreiit was switched
on a glow appeared at one of the positive electrodes,
and the bulb acted precisely as though it were an
ordinary mercury-vapor lamp. Then one phase of
the alternating current was switched on and another
electrode glowed, and when the switches controlling

1

113
up to ICO amperes. Several converters, properly
arranged, can be operated in parallel. The efficiency
is very high, the only loss in power being due to
a constant drop of 14 volts in the bulb.
Consequently, at 140 volts the loss is 10 per cent., at 700
it is two per cent., and at I,C00 only 1.4 per cent.
Referring to Fig. 3, the references are:
(A),
three-phase alternator; (T), three-phase transformer
(20,000 to 500 volts); (E), negative electrode; (Ei,
E2, Ej), alternating positive electrodes; (EO, directcurrent starting electrode.
The London Electrical Review inakes this comment
"The Hewitt converter commands our admiration. Physicists have for years experimented on
the flow of electricity through gases, and observed
the laws which govern its operation; but it has been'
reserved to Mr. Cooper Hewitt to at one stroke
bring this subject right into the midst of heavy
electrical engineering, railway working and power
transmission. At first sight it might seem a somewhat rash proposal to pass heavy currents through
rarefied gases enclosed in glass bulbs
too much like
treading on eggs; but second thoughts, and, still
more, actual trials, will readily dissipate one's doubts.
What will be the effect of the satisfactory develop-

lies

:

—

FIG.

CONNECTIONS FOR HEWITT MERCURY-V.^POR
CONVERTER.

3.

—

ment of this new stationary rectifier? we refrain
from using the word 'static' in this connection of
all misnomers, surely this is one of the worst.
The
fundamental change in sub-station equipment will
be the supersession of rotary converters and motorgenerators ^no small gain. But half the waves of
;

—

the alternating current are omitted
to make use of
these we suggest that a second set of transformers
be installed, utilizing the otherwise dropped waves,
and perhaps both sets could be reduced in size, so
that the total capital outlay would not greatly exceed
that of the existing type of transformer equipment.
If this were not done, it seems that only half the
available output of the generators and cable lines
would be utilized, a far more serious consideration
than the cost of motor-generators. The direct-current voltage obtained, it appears, is about 14 volts
lower than the virtual voltage of the alternating
current, measured between the neutral and outers.
The maximum safe pressure is r.ooo volts, which
is about as high as it is likely to be used in direct;

no.
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HEWITT MERCURY-V.^POR LAMPS.

and the resistance of the lamp overcome.

The

con-

nections necessary for this operation are the same
as those required for a similar function when using
the Hewitt rectifier, and may be seen on reference
to

Fig. 3.

The mercur}--vapor lamp,
rives

its

light

as

its

name

implies, de-

current railway working.
"It must not be forgotten that the device is as yet
cnlv in course of evolution, but it has great possibilities, and may become an important factor in
electrical-power transmission, besides being of great
use in many ways, such as the supply of direct-current
motors from three-phase supply mains in works,
charging batteries from the alternating-current mains,
etc.
Having seen it actually in operation, we were
strongly impressed w'ith its performance, and we
shall look forward with interest to its further development."

from the gas or vapor of mercury,

which is raised to a high state of incandescence.
The vapor being under a vacuum, there is absolutely no consumption of the light-giving element,
and the lamp, unlike all other illuminants of high
pow-er, requires no trimming or attention of any
kind. It is said that lamps have been run continuously 200 days for 10 hours a day, and that the
efficiency is very high.
Owing to the form

in which the lamp is constructed and the extreme diffusion of light obtained,
-advantage for purposes
great
employed
to
it may be
where a considerable illumination is required, and
where, on account of its sharp and heavy shadow,
the ordinarj' arc light is unsatisfactory. The candlepower oer square inch is one-twentieth that of the
incandescent, and one three-thousandth that of the
arc.
In addition to the advantages of diffusion, the
absence of red well known as the color most exciting and fatiguing to the eye makes the light an
almost ideal one for work where an absolute comparison of true color values is not required.
One of the greatest fields of application of the
lamp is for all sorts of photographic purposes. The
illumination being so diffused and the light composed
almost entirely of the so-called "actinic" or chemical
rays, it furnishes for this work, where there has
never been a satisfactory illuminant, an almost perfect substitute for daylight.

—

—

Experiments now being conducted seem

to

show

that as a germicide in certain skin diseases the light
has properties similar to the so-called Finsen rays.
The color of the light may be altered by the use of
certain dyestiiffs in reflectors or screens, but so far
nothing practical appears to have been done in this
direction.
It is said that the life of the

lamp

is

"theoretically

hours show but
a slight decrease in efficiency. It is usual, however,
open the tube
hours
to
or
end
of
1,200
1,400
at the
and wash and re-exhaust, by which simple process
the lamp is made for all purposes as good as new.
The lamp may be made in any shape or size desired,
from one-eighth-inch diameter and three inches in
length to three-inch diameter and 12 feet in length.
.A range of illumination may be obtained varying
from 16 candles to several thousand, according to
infinite."

Lamps used over

Kenosha Power House Burns.
The power house of the Kenosha Gas and Electric
Company in Kenosha, Wis., was nearly destroyed
by fire on the morning of January 2Sth. The com-

2,000

the size of the tube.

The lamps may be connected in series or parallel.
They may be operated on any continuous-current

FIG.

2.

HEWITT MERCURY-V.^POR CON\'ERTER.

the other two phases were closed it was seen that
The continuous
all four electrodes were working.
current was switched off, and the converter concurrent
alternating
three-phase
work
with
to
tinued
only. Immediately the voltage is allowed to fall
below a "critical point," however, the rectifier ceases
to w-ork, and will not recommence until the necessary
electromotive force has been applied at the terminals.
For this reason it will not work on a single-phase
system, as the pressure falls during the alternations
and the initial resistance reasserts itself. With a
polyphase system, the electromotive force never
falls to the "critical point," and, therefore, the reccontinuously. The converter may be
tifier works
used on all voltages between 100 and 1,000. and can,
without further development, be made for all capaci-

pany supplies the city with electric light and power
and operates in connection with its plant a Yaryan
hot-water healing system. The hot-water plant was
damaged but slightly and after a few hours' delay
was continued in operation. Practically all of the
electrical equipment was destroyed, entailing a loss
of $10,000, covered by insurance. Included in the
loss was a railway generator which B. J. Arnold of
Chicago had placed in the power house to operate
Mr. Arnold was rehis local street-railway system.
ouired by franchise to begin operating his cars on
February 1st, and only the night previous had tested
the system and given orders to start the cars. The
fire seemingly would have prevented his doing this,
but by extraordinary efforts he obtained two generators from Chicago, rented steam power, and had
his railway in operation on Februar)' 1st.

New

High-potential Railway System.

The announcement

is

made and confirmed by Dr.

F. A. C. Perrine. president, that the Stanley Electric
Manufacturing Company is ready to put on the mar-

high-potential railway system, employing
locomotives. The new system will eliminate sub-stations, and no generating station will be
needed within from 25 to 40 miles. The work has
so far advanced that the company stands ready to
equip any road and guarantee the machinery. The
work has been done by C. C. Chesney. from patented
systems which the Stanley company has bought.

ket a

new

electric

a
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onies.

sig-

pointed out in a statistical article on

another page,
trical

al-

A

though not as rapidly as might be wished.
nificant fact,

York.

seen to be growing in volume,

is

that about 75 per cent, of our elecGreat Britain or British col-

is

when American

Perhaps,
a

take

greater

manu-

electrical

interest

in

the

electrical
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the Western Electrician, the subject of water storage, either to prevent floods or for purposes of
irrigation, is seen to bear an increasingly important
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In order to present a statement of the value of
the electrical exports of the United States In 1902

New

Years number the Western Electrician was compelled to make an estimate of the
figure for December, having official returns for the
other II months. The estimate given was $750,000,
which was remarkably close to the exact sum $760,981 now reported by the Bureau of Statistics of the
Treasury Department. With the year complete, the

—

—

lotal value of electrical exports classified as such
by the government is $9,997,195, of which $5,937,643
is the valuation of electrical machinery and $4,059,-

all

it is

possible, by keep-

make

necessary parts, to

repairs,

even after such a serious accident as that of last
week, in much quicker time than would have been

deemed

possibile

before

the

While on

occurrence.

proper to give cordial praise to the
good, quick work of Superintendent Philip P. Barton and his assistants of the Niagara Falls Power
this subject

it

is

Company

No

in the recent emergency.
one knows better than the electrical engineer

power

the limitations of the electrical transmission of

the present stage of the art and in competition

in

with

power

steam

from

local

But recent
growing recogni-

units.

events, such as the coal strike, the

tion of the need of irrigation

and the

ther scientific water storage,

show

effort to fur-

future

that the

of hydro-elec&ic development in the United States

bound up with some of the most important proj-

is

now under consideration for the industrial betterment of the country.
ects

present scarcity of coal has also brought into greater

prominence the
to a

much

effort will

and

power transmission

is

is

now

done.

seems

It

coming when a careful

made

to consen'e,

by

utilization, the vast resources

of the United States in

its

now

watercourses.

Electric

successfully accomplished

up to a distance of over 200 miles, and when this
fact is considered in connection with the possible
interruption or failure of the coal supply, with the
need of irrigation for the arid regions of the West
and with the great damage annually wrought by
floods,

it

will be seen that the

importance of the sub-

ject can hardly be overestimated.

President Roosevelt has directed the attention of
Congress to the pressing need of irrigation in a large

law-making body to take up the work on a large
most fittingly be carried

scale as a project that can

So

out by the general government.
eral subject

is

In

discussion.

far as the gen-

related to the control of flood waters,

Water Storage Commission
York has made an interesting

the

'

its

first

of the state of

annual

New

contribution to the
report

this

body

damage to property resulting from
York state during 1902 was more

points out that the
floods

in

New

than $3,000,000. Pecuniary loss is not the only injury sustained, for ofttimes loss of life results, and
unsanitary conditions remaining cause sickness and
serious inconvenience to public and private activity.

The commission

is

of the opinion that most of the

important streams can be regulated by storing their

on the streams themselves
This work, it
thinks, should be intrusted to a permanent commission, with power to assess upon beneficiaries costs
flood waters in reservoirs

or their tributaries, at moderate cost.

"The time has arrived in this
commission says, "when the continued

remedial work.

of

state,"

the

In no other

of utilizing waterpowers

possibility

greater extent than

intelligent control

line of

mechanical industry, perhaps,

has the last decade witnessed greater development
in labor

and time-saving machinery than

in the

of a daily-newspaper establishment 10 years ago had

seemingly reached a high state of perfection, but it
crude as compared with the plant of the
metropolitan daily of to-day. An exceedingly inter-

was

esting example of such an up-to-date installation
that of the Chicago Daily Tribune,

an

extended illustrated

Western

of the

issue

which

description

in

plant are installed six of the largest and most im-

proved perfecting presses, with an ingenious and
effective system of- control, an up-to-date perfecting
press for printing in colors, an automatic machine for
casting stereotype plates, no less than 43 linotype
machines, improved electrotyping and etching apparatus and a quantity of auxiliary machinery all electrically driven, every machine with its own independent motor. Much of the auxiliary apparatus

—

that is necessary to the heating, ventilating

operated by electric motors, and
that absolute dependence

fact

is

it

is

from outside central-station mains for all
power and light used in the extensive estabhsh-

current
the

ment.

Municipal conduits
advantages,

for electric wires possess

problem, a disposition

on the part of some daily newspapers

to

question

the desirability of concentrating the source of

power

supply for a large area in one plant in view of the

temporary interruption to the service of the Niagara

power plant
answer to this,

Falls

last

week.

It

may

be pointed out,

many

toward them appears to
be slow in several cities where the subject has been
agitated.
A rather discouraging note is sounded by
Mr. Charles F. Hopewell, acting city electrician of
Cambridge, Mass., in that part of his recent animal
but progress

report devoted to this topic.
"Municipal conduits
have received the indorsement of the City Council
of

Cambridge for six different years," says Mr. Hope"Pursuant to this idea, Cambridge representa1901,

this

ele-

also

an interesting

introduced into the Legislatures of

on

is

placed on electric

1900,

notice, as bearing

and

vator service of the large Tribune Building

tives

creation of irrigation
or flood-storage reservoirs
should be considered without a careful study of the
existing or future power possibilities that it affords.

week's

this

economically available long distances
from interior sources of generation by waterpower,

and when the sanitary requirements of increasing
urban population, the demand for draining marshes
and the increased development of internal water
communication render mill acts in use in other
states inadequate, and demand that we take an advanced position in this matter of river regulation."
The commission believes that the policy of state
control, if acquiesced in by the Legislature, "would
more profoundly influence the progress and prosperity of the commonwealth than any public enterprise to which its attention can be directed."
This shows a conception of the importance of the
problem which is gratifying. No scheme for the

is

given

is

In this printing

Electrician.

well.

in small units

news-

The mechanical equipment

paper-printing business.

denudation of forests has intensified freshet conditions, when electrical progress has rendered power

We
in its recent

The

relation to the electrical transmission of power.

portion of the country and has strongly urged the
112
112
113
113
113
114

ing a reserve of

exports go to

facturers

breakdown shows,

the Niagara

1903

7,

of

this

1902, bills to allow the cities

state,

1S93-4-7,

and towns

excepting Boston, the right to con-

and maintain a system of municipal conduits.
Two favorable committee reports have been received,
and in 1900 and 1901 such measures have been passed
by the House of Representatives by overwhelming
majorities, but have failed so far of concurrent action in the Senate.
This year [1902] your city solicitor and inspector of wires attended six hearings
upon this measure at the State House, but received
co-operation from only two other cities, although
all the cities of this state were communicated with.
These two cities were obtained through personal
While still favorsolicitation rather than by letter.
ing municipal conduits and believing that such would
subserve the public interests the best, yet I would recstruct

ommend

that agitation for legislation be stopped until

the City Council can extend to their

own

representa-

same co-operation, both financial and otherwise, as would be extended by the board of directors
of any large corporation to their agents who seek or
oppose legislation. This recommendation I feel obliged
tives the

to

make

after a personal appearance at over 18 legis-

lative hearings in four different years

Inasmuch

as this is

upon

this sub-

a part of a report ad-

shutdown at Niagara was,
according to all accounts, due to a stroke of lightning; the possibility of serious interference from

ject."

should not be weighed
against the great and obvious advantages of utilizing

good cause for his annoyance, although it is to be
remembered that Cambridge is not the only city in

large waterpowers which are available, physically
and commercially. Then, again, as our account of

years and

in

that the

this source is so slight that

it

dressed to the City Council of Cambridge, the rebuke
is

a pointed one.

The

city electrician

seems to have

which municipal conduits have been talked of for
still

"nothing doing."
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Lightning Causes Serious Interruption
of Power Service at Niagara
Falls.
[Special correspondence of the Western Electrician.]

Niagara

N.

Falls,

January 31.— The Niagara
electric lines between
and Lockport, and many

Y.,

Power Company,

Falls

Niagara

Falls,

the

Buffalo

industrial establishments in the cities mentioned, as

well as in the

Tonawandas, suffered severely from

that broke out on the bridge connecting power
house No. I of the Niagara Falls Power Company
with the transformer station on the opposite side

a

fire

the

of

canal,

inlet

at

10:45

P-

supposed

is
It
Januarj' 29th.
started by lightning that

mthat

on Thursday,
the fire was

short-circuited

the cables

on the bridge.

The

bridge in question

a stone structure with

is

every part, and on its
there were strung 52
i.ooo,ooo-circular-mil cables, carrying approximately
the 50,000 horsepower generated in power house No.
The cables were strung along the walls on either
I.
It is substantial in

slate roof.

interior

on the night of the

fire

having been supported on brackets.

side,

as the fire started the current

was shut

As soon

off as quickly

There was
prompt response on the part of the firemen, but the
possible,

as

and

an

alarm

rung

in.

extended along the bridge into the transformer station. The firemen fought the flames both
on the bridge and in the transformer station, and
the water they threw among the big transformers
flames

damaged some of the apparatus.

necessarily

All of

the cables on the bridge were destroyed, in all about
The big generators in the power house
7,000 feet.
were uninjured, the damage being confined to the

bridge and transformer station and their equipment.
All the generators in both stations were shut down
until an investigation was made after the flames had
been extinguished. It was found that the damage
would not interfere w-ith the service of the Niagara
Falls

electric

line,

the

Buffalo and Niagara

Falls

IIS

Buffalo was again being fed Niagara current. This
was sufficient for the full operation of the trolleys
and the lighting of the city, but later Buffalo was in
receipt of its full quota of power, as were also the
Tonawandas and Lockport. Connections were made
as rapidly as possible, and by Saturday afternoon
affairs about the big power plants were nearly normal.
Several of the factories on the lands of the
Niagara Falls Power Company were already receiving current for their operation from power house
No. 2 when the fire occurred, and as none of the
cables from this power house crossed the burned

they received

bridge,

The transformers

current as usual Friday.
had been wet by the streams

that

thrown by the firemen were rendered useless until
dried out, but, fortunately, the Niagara Falls Power
Company had several transformers that were not
damaged by the fire, and these w'ere thrown into
service on the transmission line.
It can be readily
conceived that no such disaster could occur to such
a great plant as that at Niagara without causing

more or

At the City Council meeting on February 2d a
"blanket" ordinance for the construction of subways
and operating of street-railway lines in any and all
streets of the city was introduced.
The ordinance,
which was referred to the local-transportation committee, was introduced on behalf
of Abijah O.
Cooper and Arthur R. Wolfe, who are said to represent capitalists not at present identified with the
local traction companies.
The council passed an
ordinance demanding an operating agreement between the Chicago City Railway and the Union
Traction Company in Western Avenue. It referred
to the local-transportation committee an order for
four trunk lines in Halsted Street, Ashland Av-

—

Robey

enue,

Avenue and

At Niagara

Falls

the

was mainly

accident

in the non-operation of several large industries.

felt,

On

Thursday night the arc lights in the streets were out
for about an hour, and the electric cars did not run
for a similar period.
However, this trouble was
brief, and as the incandescent-light service of Niagara Falls comes from the canal power house, the
fire effect did not extend into the homes and business places at the Falls. In Buffalo many of the
large stores were without their usual light on Friday
until the Niagara power was thrown on late in the
afternoon.
The Bell Telephone Company had pro-

vided for just such an emergency, both at the Falls
and in Buffalo, and that company's service was uninterrupted.

Electrical

:

—

Total

All the electrochemical plants and other factories on the lands of the Niagara Falls Power
Company that received current from power house
No. I were left without current and forced to cease
operations. From the Falls to Buffalo on the south

kind there

and from the Falls

to

Lockport to the

east,

a vast

industrial area, the effect of the lightning bolt was
The street lights, also those in many business
felt.

establishments of Buffalo went out.
International

In Buffalo the

Railway Company was forced to cut

number of cars operated, but following the
was an hour or more of idleness on all
fire
the Niagara-Buffalo lines affected. The storage battery of the railway company helped out in Buffalo,
and the steam plant was put in operation. All the
Buffalo plants that used Niagara power remained
The Tonaidle, including four large grain elevators.
wanda factories operated by Niagara power were

down

the
there

and in Lockport 20 factories
missed the energy of the cataract.
al=o out of business,

and its extent was
Superintendent Barton of the
Niagara Falls Power Company recognized the necesand the fire was hardly
sitj- of immediate action,
out before he was assembling his men to effect repairs.
Carpenters w-ere put to work repairing the
bridge and transformer station. Electricians and
their helpers set about establishing temporary cable
It

was

startling.

a startling condition,

However,

connections.

The Niagara

Falls

Power Company

had a supply of cable on hand, and there was some
cable available from the construction work in power
house No. 2. In addition to this, the General Elec-

Company had some cable on the ground, and
from these three sources of supply there was enough
cable to repair the damage temporarily. Not a
minute was lost after the fire was out, and throughtric

out the remainder of JThursday night a large force
of men was at work. On Friday, there was the
same commendable activitJ^ Vice-president William
B. Rankine praised the progress made by Superintendent Barton's men. Mr. Rankine first learned of
the fire on his arrival in Buffalo

from

New York

Friday morning. When he reached the Falls and
the power house he was surprised at the progress

made

in effecting the repairs.

was hoped to have had 10,000 horsepower in
Buffalo by noon Friday, but just as this current
was about to be sent out a short-circuit delayed the
transmission until aoput 4:30 p. m., at which hour
It

Power Company recovered from a
is

a lesson

disaster of this
for other companies in the

The Niagara Falls Power Company
it a practice to keep on hand duplicates of
parts of its machinery liable to accident. For

electrical field.

makes
all

it had on hand more than enough cable,
even without that on the construction work of power
station No. 2, to duplicate the" cable lines burned.
Here was the secret of its successfully surmounting
a task so great as created by the lightning bolt.
While Buffalo was inconvenienced for a few hours
by the occurrence, it has much to be thankful for
that this inconvenience was not extended through

this reason

several

days,

if

not

weeks.

Had

the

disaster

of

Thursday happened when the full installation of
power station No. 2 was in operation, the people of
that city w-ould not have known, by experience, what
had happened at Niagara Falls, and w-hen the Canadian Niagara Power Company gets its new plant
in

operation,

there

will

be

still

greater protection

an uninterrupted service between Niagara Falls
D.
and Buffalo.
to

The traction question continues to be the chief
The Chicago City
topic for discussion in Chicago.
Railway Company has followed the plan of the
Union Traction Company and appointed a protective
committee of prominent citizens for the stockholders, consisting of James B. Forgan, Ernest A. Hamill, Byron L. Smith, Nelson Morris and Levi Z.
Letter.
Both committees have expressed their willingness to meet with the local-transportation committee of the City Council and discuss the questions
of franchise extension. It is stated that the Chicago
City Railway Company stands ready to accept a 20year franchise on the plan laid* out in the Arnold
report, and influential members of the Union Traction committee, it is said, have agreed that no more
than a 20-year grant should be sought from the City
Council.
George W. Jackson, engineer of the Illinois Telephone and Telegraph Company, has submitted to the
council committee a plan of subways extending from
curb to curb and- only one story high. There would
be seven loops under the downtown streets, and a
passenger could be transferred underground from
one to another. The subway would be 22 feet below grade, with a width of 48 feet on a 60-foot
Mr. Jackson estimates the subway would
street.
be 4,400 feet long and would cost $350 a foot, or
Provision is
$15,400,000 for the entire construction.
made for water, gas, electric and sew'er utilities.
The plan is cotnmencJed by City Electrician Ellicott.

for all

12

figures are

follows

as

Electrical Exports from the United

St-a.tes

in

1902.

appliances

machinery

to

^

.

.

.

$4,059,552
5,937,643
$9,997,195

For igoi the

electrical exports

about $9,300,000.

Comparing

amounted
this

in value
with the $9,-

997,195 of 1901, it will be seen that the foreign electrical trade of this country exhibited a moderate
increase last year.

Classifying the exports of electrical machinery for
1902 according to destination, the following interesting figures are obtained
Value of Elec-

Name of country

trical

United Kingdom
British North Ariierica

Mexico
J^P^n
British Australasia
Brazil
European countries not elsewhere specified
Briiish Africa
British East Indies
'.

Germany
Bermuda and West

"

Indies not elsewhere specified

France
Colombia
Areeotina

Cuba
South American countries not elsewhere specified
Philippine Islands
Central .\merica and British Honduras

Hongkong
Asia and Oceanica not elsewhere specified
Chinese Empire
African countries not elsewhere specified

Total

Chicago Street-railway Situation.

—

With December, returns are at hand
months of the calendar year 1902. The

Niagara power has, within a few years, crept into
the industrial life of the Niagara locality.
In the efficient manner in which the Niagara Falls

off.

Exports for December and
the Year 902.

—

Owing to the total destruction of the cable connections of the bridge and the thorough drenching
of the transformer station, the electric pow'er supply
of Buffalo, the Tonawandas and Lockport was cut

W'as

A

was passed.

—

Electrical
Electrical

No.

also

1

necessary, there was loss.
review of
the industrial idleness caused by the Niagara trouble
serves to portray the enormous e.xtent to which
is

—and

Exports of electrical machinery and apparatus
from the United States in the month of December,
1902, amounted in value to $760,981, as compared
with $661,423 in December, 1901 an increase of $99,The figure for November, 1902,
558, or IS per cent.
was $712,160.
Electrical exports are divided into two classes by
the United States Treasury Department electrical
appliances (including telegraph and telephone instruments) and electrical machinerj-. The figures
under each head are as follows
Electrical appliances December, 1901, $302,943; December, 1902,
Electrical
machinery ^December,
$331,4501901,
$358,480; December, 1902, $429,531. In each class
an increase is shown.

The full loss resulting from the fire has not been
estimated, but the cable loss will be about $25,000.
In those factories at Niagara where continuous operation

Thirty-first Street

less trouble for quite

a time, but, considering the extent of the fire damage, the quick manner in which the Niagara Falls Power Company
effected a temporary recovery was astonishing.

and Western Avenue

Street,

an order that no franchise be granted in Halsted
Street unless the line be a through route from one
end of the street to the other. An ordinance repealing the grant to the West Chicago Street Railroad
Company in Ashland Avenue between Blue Island

and Power Company, which company
Niagara Falls, nor with the power service of
Natural Food Company, these companies receivpower from the rotary seri'ice in power station
The sending of current to these companies
I.
soon renewed.

Electric Light
lights

the
ing

:

.

-.

Exports.
$2,924,989
1,080,877
410,623
341-743
239.953
197.909
182,225
117,909
75,451
50,688
42,178
38,381
37,857
31,123
26.736
26,116
25.863
22,298
19,483
18,708
16.320
10,213

55.957-643

This table shows the striking fact that about 75
per cent, of the electrical machinery exported from
the United States last year went to Great Britain or
to

British

colonies.

lation

to

but

not available.

is

electrical

A

similar classification in reappliances would be interesting,

Central-station Plans in Minneapolis.
The Minneapolis General Electric Company has
plans in view for improvements to its city system, to
There will be constructed a new
cost $300,000.
tile smokestack 175 feet high, seven feet in diameter.
There will be a new i.ooo-kilowatt, alternating-current generator, with switchboard, and additional rotary converters and motor-generators. The system
of distribution throughout the city is to be entirely
reorganized. This w-ill involve the laying of 150.000 duct-feet of conduit. The work is to be begun
at once, and is to be completed by September ist.
The improvements will improve the distribution
throughout the citj- and insure a uniform service.

An electric-light and power combination has been
formed by which the Lapeer (Mich.), Imlay City,
Millville and Higley plants will pass under the conThe Lapeer Light and Power
trol of one company.
Company
of $75,000.

has been organized with a
J. Schlegel is president.

capita!

Stock
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DEVELOPMENT OF THE TELEPHONE
Telephone Lines.

International

phone Systems

prospective opening of the Paris-Rome iclcoenph ifne .fas attracted attention .0 the international

^t:^:^:tt^::^!Z^Z.Jh:'Z
The two

countries served bv it are divided
into toll districts, the charge for a three-minute conversalion hetwen regulated by distance, the lowest
rate being for the zone nearest the person talking.
In Italy the first district includes the
and so on.
provinces which extend from the French boundary

ame.er.

o"th%ScerorR;mraU'':f!Ci''1r^rfnc:
the

first

district

ends at Lvons, and the second

;

,",^'

and between Genoa, Milan or Turin and
^'r V'3"'^^-.

r

T,

T>

iilometefs't-Zmnes-) ?o",^g and is fheTonges't'of
iheTel phoneTne? o?klro"S to"t"puHn'opfration
.\n Italian contemporary has made the following
table of the long-distance telephone lines of Europe,
.,.
,1
J
i
V
both national and international:
1

Length

in

c?pp"r

Kilomeiers.

Pdris-Rome

in

Wir°e'

mm.

i,593

4

Blrifn-BidapestV.'.'.V.V.'.'."'.'.;':':'.'.!'."::;.' ''llg

^^^;^%ei^^.Z.

:::::::-::

t

ml

I
4

Berlin-Vifnna

661

Berlin-Monaco
London-Glassow (two

660

4

circni.s)

6,7

5.5

''"°

'^'"^°''''

^"

Vi°eo''na°T^iSe°"
Par°s"-London^'.V.'.'.'.V.'.'.'.V.'.'.'.'.'.'.'.!.

Paris-Londoo (three circuits)
Vienoa-Pragne
_

'.'.!".!'.!

470
470
410

of Italian territory between Rome and Mont Cenis,
and 759 kilometers in France from Mont Cenis to
Paris, by way of Charabery and Lyons. In Italy
the line, starting at Rome, passes through Viterbo,
Siena, Florence, Bologna, Voghera, Vercelli, Turin,

Four hundred and forty-

four kilometers of it is built on railroad right-ofway and 390 kilometers on highways. For 437
kilometers of the distance it was necessary to string
the line on posts set especially for the purpose;
for the remaining 397 kilometers existing pole lines
were utilized. In order to diminish the effects of
induction the wires were crossed every kilometer.
The Paris-Rome telephone line enters not only
the central office at Turin, but also that at 'Voghera,
where two other important telephone lines end. one
from Milan (65 kilometers') and the other from
Genoa (157 kilometers). Under these conditions,
the office at Voghera can put Milan and Genoa in
communication with Paris, on one hand, and with
Turin and Rome on the other. Besides Milan and
Turin are joined directly bv another special line 152
kilometers long, built with three-millimeter copper
Connection from Milan with the Paris-Rome
wire.
circuit can be made equally well by means of this
'

special line.

The international business promises to be very
heavv, and it is easily foreseen that a single line
with' France will be insufficient, even at the start.
especially at a time when Turin. Milan and Genoa
will want, in their turn, to be put into communicaiJrin M-itli Tvnns and Paris
l"aly has two mher international telephone lines
which were put into oneration recently^he MilanLugano line, and the Como-Chiasso line-which assure rommunicntion with the principal
nrinrinal
of
cities
ot

^wLerHn^

EXTENSIONS AND IMPROVEMENTS.
of

Detroit

on establishing service with about 100 subscnbers within two weeks. The first subscribers to
be connected with the exchange will he business
houses close to the Golden Building.
figures

A

has been introduced in the Missouri Legrelation to telephones which provides
words or less, to go a distance of 100
miles or less, there shall be paid by the sender 10
cents; for 25 words or more, to go a distance of
100 miles or more, the fee, to he paid by the sender.
shall be one cent for each word or figure.
The
rental of instruments is placed at 75 cents a month.
Any telephone company receiving greater charges
than these shall be punished bv a fine of not less
'
than $25 nor more than $200.
bill

islature in
that for 25

•"

TT-

1.

•

i-cr
J.
f
r.
Hinchchffe,
division manager of the Sunset
lelcgraph and Telephone Company at Los Angeles.
Cal., gives the following statement of the companv's
business in Los Angeles on December i, 1902;
"On
that date we had in Los .Angeles 14,802 subscribers.
or a little over 12 telephones per 100 inhabitants.
ft e commenced in the summer of 1902 to erect new
buildings in this city, since which time we have
been working day and night, installing new express
multiple switchboards, and are now attaching the
subscribers lines to the new system.
have imported 25 ooerators from San Francisco and 30
from the cities tributary to Los Angeles, Cal."

C.

W.

We

force found that it was quite possible to connect a
wire from the line of the old instrument to the new
one and by cutting out the other wire when a call
came to use the same instrument in answering both
''"^»This could be done without arising from the
'^''^- ^"'^ '^""^^y saved exertion, which all mu"'-P^' of^ciaU and their employes seem prone to do
The telephone companies, however, learned of the
scheme and vetoed the practice.
1.
c
Somewhat
in line with this experiment is another
"h«''«by a person on one exchange can talk to a
,

,

On the Competing exchange

"i^n

.

^ Custom of subscribers having both connections

on a table or desk
not always a success,
^^ ,,,^^g ^^^ jj^^^^, .^^,|^^^ ^j^^ ^,^j^^ .^ ^^^ muffled to
be passed into the transmitter loud enough to be
^
i,„„r^
1,
I'-^a™ „,„_
ojer ^u.
the „„„„„
second1 r
Ime. -ri
The go-between
is re1""''=^ to Hold the two instruments together during
"^^ conversation and to listen in, in order to asrer-

The connection

together.

completed. The scheme is quite possible,
not practicable, for the friend is likely to

fain if

it is

but

is

it

is

become weary of his part of the- bargain
On this
account the companies of the Twin Cities have
.•
.,i..„„
„„ „,.„, „
>
.1
practice ahhough they
•

[

1
'"^',T
" '^

"

,

,

,

,

1

carried on occasionally.

=^

New Exchange

Washington
D C
b

in

1

H

The main exchange

will occupv the top
equipped so as to provide a possible service of 15,000 telephone stations.
The work
is to be completed in nine months.
floor,

and

will be

=^=^=

.

...

K^<^^^^ Independent Telephone AssoCiatlon.

.

,

L;

very successful meeting ot
of tne
the ivansas
Kansas IndeInde
'V-"-*^'"'
. -r
,
pendent
Telephone Association was held at the Hotel
Throop, Topeka, Kan., on January 28th and 29th.
.\bout 100 telephone operators and supply men were
,

The

,vinZ

h?

fn,^ R

i1

h''

'"

it''

^l^'

'i"^'

^^

'%'
^'
United
Staled cor^n.n^^nH"^-?"'"
'a' will ^^
unitca stales
company, and Kichmond
be the
terminal for Ohio connections
The Citizens' Telephone Company of Kokomo has

commenced

to

make improvements and

^" order to carry out

P^"^ '"creased

extensions.
expansion plan, the comstock from $25,000 to $100,-

its

its capital

°°°^he
Putnam County mutual
^'i=.^""'ami.^ounty
Mutual Telephone
leiepnone l,ompany
Company
"as gained an independent connection into the heart
of Greencastle.
Another telephone line is building from the north
into the town of Cadiz, Henry County.
Although
Cadiz has less than 300 population, it is doubtless
"^^ greatest telephone center for its size in the coun""y.
The town is now the center for 22 co-operative
rural telephone lines, none of which has less than
,5 subscribers.
Besides these, there are five longdistance lines connecting with all these co-operating
lines.
All Cadiz patrons have free connection with
upward of a thousand telephones over Eastern Indiana.
The patrons build the lines themselves, and
®^' ''"^ service for a small charge, which goes to
By giving free connection
"^ "^e exchange
''^!P
"''" companies of other towns they get free use
„£ that town's service.
Cadiz people and the farmcrs of the surrounding country boast of having the
widest and best service at the cheapest rate of any
communitv or town in Indiana.
F.

Southern Telephone Developments.
^,
^

^

principal subject discussed

was the relalion of the companies to the Bell company in signing
contracts for long-distance service
and the new
Kansas City Long-distance Telephone Company
v-,^.. i-o..j(Inv»"
,
j
,n
j„ .
dependent)
which was represented by Messrs.
Brailey and Hinie. was quite successful 111 making
, „,,„!,„,rontrarts
Hisfanrn serucc
=<.r,;,-,. will
„.;ii, a
'o"g-d.stanee
number ^i
of
" for lnn<r
„™
""= companies represented.
Among the manufac'"rers represented were the Kellogg. Stromberg-Carl^on, American and Swedish-.'Vmerican companies of

,

^

,

,

,

'"% Standard Telephone
"'^^ advertised to be sold on

_

Company

,

.

,

Atlanta

of

February 5th. .The sale
was made by Albert Boylston, upon the application
Safe Deposit Company of
."-'.^

.f"f
V"^'upset price being placed at $200,Philadelphia,
the
=^'d that local capitalists would buy
/'
'he plant.
,
^- •'>- ^"=Ph«^rison and others have entered suit to
have the Texas Telephone Company of 'Waco, Texas,
f'^'^^d in the hands of a receiver to close up the
The plaintiff asks for
2"^'"^^^ °f *"<= company
as a stockholder of the Electrical ConstrucAlso the officers and directors of
';°" Company.
1'"= telephone company are sued for a bond issue of
*i50,ooo, the bt. Louis 1 rust Company being made
P aintiffs ask that the bond issue
'''^
? P=""'y '?
I"'!'
be canceled, ft IS asked that a receiver be named
to take charge of the telephone company and of the
?/,

™=

p°°-

,

.

,

.

,

W^OO

Electrical

A

present.

'

/

1

•

A contract has been awarded to Richardson &
Burgess, contractors of Washington, D. C, for the
erection of a new telephone exchange in that citv
for the use of the Chesapeake and Potomac TelePhone Company (Bell) at a cost of $200,000. The
architects are C. L. -VV. Eidlitz and Andrew Mackenzie, who are the designers of the New York city
telephone exchanges, and the central-office equiprnent, which is to be of the most modern commonhattery type, will be installed by the Western Electric
Company of Chicago. The new building will be
located on Twelfth Street N. W., between G and
Streets, and will be a fireproof structure of stone
and cream brick, 45 by 155 feet, and six stories in
height.

r^J.l^, .

"B^'and

'at'er

.

Cof

neTr'Taivette:' W^B.'pierce f'm
M. F. Jeffres, all of Lafayette, ar^ the promoters
and incorporators.
The Home Telephone Company of Richmond, at
;ts an„„a^
week re-elected its old officers.
,
,

The

has to hold the receiver of one instrument to
'he transmitter of the other, and with a dear transmission a Conversation can be carried on
It has
J."
,
K„„„
,
j,
j„„„ „„..
been done
repeatedly
in ».
the -r
Twin Cities, where it

,

a^d^'

Si'

through the me-

dium of a friend who has both connections.

W

reserves the
"?""'

"

cLv,l„TT.

.

.

,

^otW. It wil.Jpera.e a co-operative^
system
^'^f^^^
in Perry and Crawford Counties
J.J. Esary,
Bmnchv.lle.
.°
"; H,v7Jtnrl Tl
r
Co-operative Telephone

m

I

a capital stock ot ?.5.00o, but

°|

Or"Le

,,3,.;
(^e old wall instrument, wliile the new
Uie desk telephone.
^Vhi,e in an experimental
'ame of mind, during a lull
business, one of the

.

.,

,

"/rf,. n fc°™
F? ^^^^^•
Washington,
Crawford
F^^
Wri-^ht' and E D .Mii'chell ire^offiri^'lsoTHie rnn,'
pam^ The Eckert;. Branchville and Cannellton
Telephone Company has headquarters at Dooli t e"
'f^'

'-<-

^° P'^ce the instruments of each

4-

do" ha.

p^,,,.

-

•

,

,

^tTe "^H,:
pendent Telephone and Telegraph Company of

where there are twoco.„pe.ing .Cephone systen.,

•

,

or::^^:: :^^:i:S^:;'^

.""^ desire ,5 fostered, perhaps, by the evident re'""^"'^'^ on the part of the companies interested to
allow it to be done if it can be avoided. In Minncapolis, in the office of one of the city officials, there
was an instrument of each company, the old com-

'^

4

c.,.„,i „„

"cross-telephone" son,et,n,cs exists

*

In the Paris-London lines the overhead construeIS, of course, supplemented by submarine cables.
The line from Paris to Rome crosses 834 kilometers

The Co-operative Telephone Company

desire to

Indiana Telephone Items.

Surreptitiously.

5

tion

Susa and Mont Cenis.

The

at

Paris.
Under these condit'ions, the ordiuar^• cost
of conversation between Rome and Paris is four
between Rome and Lyons, 3V.
francs (77 cents)

francs,

FIELD.

Expedients to Connect Competing Tele-

The

1903

7,

,

Construction

Company.

Telephone Company has begim work on
the ne\y underground system in Augusta. Ga. A
new two-story building for the company will soon
,1

be built.

The Town Council of Newberry, S. C, Has granted
^" imlimiled franchise to the Bell company. It is
""derstood that work will be slarled at once taking
°"'
° '^ ^'^'''P'"'"" ='"d P"tt>"g '" a new system
i"v

'^^™P"='''

^'

,

Chicago.

Southern

===^=
New
Company
England

,
^
„
annual meeting of the Southern
New England
Telephone Company (Bell) was held in New Haven,
Conn., on January 27th. President Morris F. Tyler's annual report stated that the company has 21,no telephones in service, there having been a net
increase of 3.546 during the last year.
The follow-

„.,

ing-named

.

,

,

,

were re-elected: President. Morris F. Tyler: vice-president, James English; .secrelary, Victor N. Tyler; directors. Morris F. Tyler.
Lvman B. Jewell. Thomas Sherwin, James English.
Gen. Samuel E. Merwin. A. Heaton Robertson, John
W. Ailing. Max Adier and Frederick P. Fish. The
gross earnings of 1902 were $919.5.56; net earnines.
$172,744. which was an increase of $12,437 over 1901.
Dividends at the rate of six per cent, were paid, and
officers

the totai surplus

is

$73,S76,

'

1-

ou- Telephone
k
Ohio
Notes.
1

The proposition to increase the capital
,he Cuyahoga Telephone Company by the
$2,000,000 more preferred stock has been

stock of
issue of
declined
by the bankers' committee having in charge the affairs
of the Everett-Moore syndicate. It is probable that
the bond issue of $2,233,000 will be increased to
$.1,000,000 instead, and the hankers have signified
their willingness to take the bonds at 85.
At the annual meeting of the Columbiana County
Telephone Company, held in Cleveland on Monday
week, the followin.g-named officers were
of last
vice-president,
chosen: President, F. S. Dick.son
Maxime Reber; secretary. R. F. Tudd secretary and
general manager, W. R. Crosslev. The company
now has 13 exchanges in Columbiana County and
2.600 telephones in operation.
The Portage County Telephone Company of Ravenna has been incorporated with a capital stock of
Sioo.ooo.
F. E. Smith, Francis Seiherling, L. D.
Brown. J. E. Bowman and \V. E. Slabaugh are the
incorporators. Mr. Smith and Mr. Seiherling. .^kron
men, are the moving spirits of this organization,
which is formed to unite all the telenhone plants in
Portage County, as well as the toll lines connecting
:

:

:

February

7,

The new ccmpany

them.

WESTERN ELECTRICIAN

1903
will

The McComb Home Telephone Company

of McConib has been incorporated with a capital stock of
$20,C00 by A. L. Frucha, J. C. Bright and others.

The North Baltimore Home Telephone Ccmpany
of North Baltimore has been incorporated under the
laws of West Virginia, with a capital stock of $2,000.
C. B. Blose, F. M. Dotson and others are interested.

A

The

have 1.500 telephones

to start with.

company has been formed

Middleport

at

to

build a line from that place to Kyger. several miles
The officers of the company are
out in the country.
President, W. E. Russell secretary and
as follows
trustees, J. W. Wells,
treasurer. O. N. McElhenney
F. S. Johnson and Robert Fessler.
Miss Lulu Deiker, c.iief operator at the W^apa:

;

:
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Internationa! Transmitter.

A

telephone transmitter that has many interesting
new features, with parts carefully and durably constructed, is being put on the market by the International -Telephone Manufacturing Company of Chicago. The accompanying cuts show an exterior
view and an interior rear view of this instrument.
The case is a little less than three inches in diameter.
The front is a heavy, nickel-plated brass casting, on which are rigidly mounted all the working
parts.
The diaphragm is a flat metal disk, and is
provided with a rubber band around its edge to insulate it from the frame.
The diaphragm is firmly
clamped by two fork-shaped springs holding it

koneta telephone exchange, was married a few days
ago to Howard Frazee, manager of the exchange at
Orange, Texas, who formerly lived at Dunkirk, Ohio.
It is said that the courtship was largely conducted
O. M. C.
over the long-distance lines.

The Norwood-Vonng America

the same price as last year.
The Bell comservice, but the board
preferred to support the home company.
The Merrill Telephone Company of Merrill, Wis.,
will expend $15,000 to $20,oco in improving its plant.
The Northw-estern Telephone Exchange Company
announces that it will rebuild its exchange in Fargo,
N. D.. including the installation of conduits, modern
switchboard, and other changes, and will reduce

pany bid $84 for the same

rates.

The Imperial Camera Company of La

Crosse, Wis.,
will be reorganized and will engage in the manufacture of telephones.
The Dane County Telephone Company of Madison.
Wis., will bring suit, it is said, again=t the Wisconsin
Telephone Company for damages alleged to have been
.sustained by the publication of a statement at Kenosha, W^is., in which the comnany complained of
announced, it is asserted, that Independent companies are unable to achieve success, and cited the opposition line at Madison. It is understood the Dane
County company will have the backing of the Independent companies of the state.
J. AV. Hill was selected as president of the Mutual
Telephone Company of Des Moines, but was unable
to ser\-e. The company is considering plans for securing additional funds to make important change?
and improvements. For the present there will be
no president, but a superintendent w-ill be selected
to co-operate with the executive committee.

INTERNATIONAL TRANSMITTER.
evenly at four points, to leave the diaphragm w^ith
the greatest possible freedom 'for vibrating.
The carbon chamber is a very light metal cup
mounted on the center of the diaphragm. The
front electrode is spun into the bottom of the cup, to
leave no room for the granules to settle under its
edge. The back electrode is mounted on a brass
stud, which is provided with a washer and nut to
clamp firmly a mica ring. The outside of the mica
ring is clamped by the rim of the light metal carbon chamber, perfectly sealing the chamber.
The back-electrode stud is set into a clamping
device that is made in the form of a spring collet,
allowing the electrode to be moved the slightest
degree for adjusting and so it can be firmly clamped
without disturbing the adjustment.
This adjustment clamping device is so arranged
that it holds the electrode perfectly central with
the diaphragm, and obviates any indentation or side
strain which usually occurs from the side set-screw.
The adjusting device is set into a heavy, squarely
formed brass bridge, from which it Js properly insulated.
It is constructed very rigidly, to avoid all
possibility of throw-ing the instrument out of adjustment -from heavy strains.
The circuit from the front electrode is taken from
the diaphragm to an insulated block mounted on

GENERAL TELEPHONE NEWS.
The

Britton Telephone Company of Britton, Mich.,
has filed articles of incorporation with a capital of
$2,000.

A new- telephone company has been organized at
Wallace, Idaho. The incorporators are L. Praeer.
C. C. Landes. Jacob Lockman. P. F- Smith and John
Morrison, all of Wallace. The capital stock is $25.ccc.

The Fairmont Telephone Comoany of Fairmont-.
Va.. has been incorporated with a canit^l stock
of $2^.000, the incorporators being C. E. MirhaH.
F. P.'Kellev, M. M. Ogden. C. W. Arnett and S. B.
Harr.

W.

The Northeastern Iowa Independent Telephone
Association will hold its regular meetincr at the
Gedney Hotel, Independence. Iowa, on February
Tcth and nth.
S. S. Lichtj^ of Vinton, Iowa, is_the
-=ccretary.

'
'

'

!~^

W. W. Dilworth

of Beloit. Kan., has incorporated
hi= telephone interests
Countv. The
in Mitchell
new concern has an pitthorized capital of Ss^.ooo.
and its officers pre: President. W. W. DHworlh
secretary-, A. T. Rodgers; treasurer. F. M. Daily.

The Chautauqua Telephone and Telesraph Company, which has headquarters in Jamestown. N. Y..
has lust completed the installation of an exchanee
This exchange has connection
at Kennedy, N. Y.
with Jamestown and the lines of the Interocean
Telephone and Telegraph Comoan^'. The company
has under construction a number of exchanges in
Other towns of Chautauqua County.

which is
and self-induction coils has been invented and recently patented by W'iUiam S. Hogg of the United
States Navy. The device is used to accomplish tuning by varying the capacity and self-induction of
any circuit or circuits, according to the formula
circuit in

T

=

—

nr

—

and L, the self-induction, being made
T, the period of oscillation, is also
large, and only like instruments with a like large
period will respond sympathetically. To attain this
attuning, one or more stations must have like devices
C, the capacity,

so

large that

every respect, with indices that throw the relative
and capacity at the same marks on
like arbitrary scales, all other parts of the w-irelesstelegraphy svstem being exactly similar.
Mr. Hogg's invention comprises, among other
parts, an outer metal spiral surface, preferably fixed,
and an inner metal spiral or continuous surface
movable axially within the outer surface and separated therefrom b}"" a proper dielectric. The capacity can be varied by moving the inner surface longitudinally within the outer and the self-induction
varied by short-circuiting adjacent convolutions of
The
the outer spiral by plugs or a sliding contact.
inner surface can be a spiral, a continuous metal

.^tr;

TUNING DEVICE FOR SPACE TELEGRAPHY.
tube or rod, a metal tube containing iron filings, or
bundle of iron wires wound with insulated wire. The
accompanying illustration represents in central vertical section, with parts in elevation, a form of con-

denser embodying the invention.

Government Test

of

De Forest-Smythe

Wireless System.
In the

official

test of the

tem of space telegraphy by

De Forest-Smythe
the officers of the

sys-

Navy

Department, between Annapolis and Washington, already mentioned in the Western Electrician, no
tuning w^as required. The De Forest anti-coherer,
being a current-operated device, is best placed at a
current loop or static node, that is, at the base of
the antenna, which accounts for its operating where
potential-operative device is uninas the attaching of an earth
connection to one side of the receiver compels a
static node there, it was found that signals continued to be received, even when a length of w-ire,
inductive
or non-inductive, was inserted between
it and the base of the antenna, although this length
amounted to that of the antenna, or more. At Annapolis and Washington the Navy Department has
masts iSo feet in height. From these hung a fan
of five wires, of an average length of 200 feet. The
ground connections consisted of two copper plates,
two by six feet each, buried six feet below the sur-

the

coherer

fluenced.

The Hancock County Rural Telephone Company
of Garner, Iowa, has been incorporated with a capital stock of Sioo.coo.
The company oroposes to
establish local exchanges in the towns of the county
and connect them with the best metallic system
w^hich can be secured.
The Iowa Telephone Company contemplates erecting a $200,000 central office and svstem
at Sioux
'
City.
R.

Space Telegraphy.

be used in any space-telegraphy
ordinarily contained a condenser

self-induction

pan\- has

$126.

for

in

Telephone News from the Northwest.
Telephone Combeen formed to install an exchange to cover
Norwood and Young America, Minn. Construction
is to be begun as soon as the weather permits.
The Clearwater Telephone Company has been organized at Clearwater, Minn., with a capital stock
of $io.coo to build lines through the vicinity. A
line will be constructed to Silver Creek, 10 miles, as
soon as the weather will allow.
The supervisors of Outagamie County, Wis., have
let the contract for county telephone
service for
two years to the Fox River Telephone Company, at

Tuning Dsvics
A tuning device to

INTERNATIONAL TRANSMITTER.— REAR VIEW.

one side of the bridge and the circuit from the
back electrode is taken from the back-electrode
stud to an insulated block on the other side of the
bridge. These conductors are of light metal punchings, properly formed to make rigid and durable connections without being required to solder any joints
of delicate wires.
Both sides of the circuit are taken from me tw^o
terminals by insulated cord, through the arm to
the terminal or induction coil, avoiding the use of
any exposed parts of the transmitter frame or arm
for any part of the circuit.
The electrodes are of extra hard carbon, highly
IX)lished, and the granules are clean, hard, granular
carbon. The diaphragm fs placed under the proper
tension and the cup vibrates with the diaphragm,
which keeps the granules agitated and live at all
times, which is said to prevent "packing" or the
instrument becoming out of order.

MANUFACTURERS AND DEALERS.
The Kellogg Switchboard and Supply Company of
Chicago has issued an attractive wall calendar. The
feature of the calendar is a richly colored lithograph
representing a laughing child teachings a pet puppy
to appreciate the telephone. The Kellogg company
saj^s that for a small sum it will send this picture
_

or

Inasmuch

face.

Sea tests of the system will be undertaken in
March, upon the arrival of the cruiser Prairie from
The De Forest company is now
the Caribbean Sea.
erecting at Cape Hatteras a 175-foot tower and a five^
horsepower outfit for communicating with vessels,
and with Block Island. 300 miles distant. At the
latter point a similar plant is under construction by
the Providence Journal for commercial purposes.
Other stations are now under way in Porto Rico.
Large orders have been placed by the De Forest
company, representing a total of iSo kilowatts, for
four stations for transpacific communication, to be
located in Lower California, Hawaii, Philippines and
China, and during the recent naval tests Dr. De
Forest sent the following dispatch from Annapolis
"I have the honor to send
to President Roosevelt
you the first greetings by an American wirelesstelegraph system from Annapolis Naval Academy to
Washington, with the conviction that within 18
months we shall do the same from Manila, via
Hawaii to California."
:

without calendar pad or printing.

George H. Morgenstern, formerly manager of the
department of the American Toll Telephone
Company and the Chicago Pay Station Company, is
now acting in a similar capacity with the VoughtBerger Company, manufacturer of telephone appaMr. Morgenstern took up
ratus at La Crosse, Wis.
his new duties the latter part of January and consales

fidently believes he has apparatus of the "finest" to
exploit, and that there is a bright future in store for

Mr.
the company which he now represents.
genstern's work wnth the Chicago Pay Station

pany

fits

him

for

his

new

position.

MorCom-

The twenty-fourth annual meeting of the Michigan Engineering Society was held in Battle Creek,
Mich., on January 20th, 2rst and 22d, and was attended by about 50 members. Twenty-seven papers
were read, six of them by University of Michigan
men. Mortimer E. Cooley, professor of mechanical
'

engineering in the University of Michigan, the president of the association, presided. Among the papers read were "Results of Some Power Tests of
Steam and Electric Railroads." by Professor John R.
.\llen of .^nn Arbor, and "The Engineer and the
Patent Office," by George B. Willcox of Bay City.
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Lord Kelvin and Mr. Westinghouse.
announced in the Western Electrician
of January 17th, Mr. George Westinghouse enter-Ks

briefly

tained at dinner a large

company

managers, tinanciers and scientists

of British railway
at Claridge's Ho-

Two speeches were
tel, London, on Januarj" Qth.
made, of unique interest. One of these was by Lord
of
the occasion.
host
the
Kelvin, the other by
Lord Kelvin said: "At this dinner of friends I
would like to express a common sentiment which
the qualities of
all must feel—our appreciation of
our charming and beloved host, Mr. Westinghouse.
to EngI am sure that Mr. Westinghouse's coming
land reminds us all of the advantages that England
has derived from his genius and perseverance and
grand skill in bringing out for the public good so
many of the results of science and inventiveness.
There are many railway men present at this table,
and many passengers by railways which means
that every inhabitant of our country is represented
When people belonging to these two classes
here.
the railway men and the traveling public of Great
Britain are gathered together, as now, we can
scarcely see Mr. Westinghouse without feeling how
much we owe to him for the Westinghouse brake.

—

—

—

(..-Vpplause.)

"But Mr. Westinghouse has not stopped with his
brake; he has gone on, and on, and on in America,
flashing over again on this side of the Atlantic, and
bringing his energies here. The present development of the electric industry in the United Kingdom
owes its growth largely to him.
" 'Largely' is a small word to express how much
we owe to him. I do not wish to enter into any
comparisons or superlatives, but I do not think any
man in the world of engineering could be named
to whom more is due than to Mr. Westinghouse for
his

work

in electric engineering.

"Other things besides mechanical engineering and
electrical engineering we owe to Mr. Westinghouse.
We owe to him the bringing to England, and causing to be appreciated in England, of American methods American methods in a certain way which I
may refer to without invidious comparison; American methods of industry, and resolution and determination which are also English methods, because
they have been inherited from England. (Applause.)
Here they come back to us, with compound interest,
in the shape of Mr. Westinghouse, and I am sure

—

—

that we all feel that we are largely indebted to him
for what he has done for us, what he is doing for
us, and, in advance, for what he is planning to do
for us in the future.
"We appreciate all this, and we appreciate him
as a kind friend, a genial host and entertainer. I
ask you to join me in drinking the health of Mr.

George Westinghouse."
The toast having been honored with enthusiasm,
Mr. Westinghouse rose to respond. He said: "I
wish to thank our distinguished scientific friend.
Lord Kelvin, for the complimentary language he has
used about me. And I would like to say to all you
railway men here present that my life has been very
much associated with your calling. I invented the
brake of which Lord Kelvni has spoken when I
was scarcely 21 years old, and thus became acquainted with railway men when the railway industry
was rather a poor one compared with what it is
Since then I have closely followed railway
to-day.
operations, becoming acquainted with almost everything that is being done in them, and it is particularly my friendship with railway men which has
prompted me to go forward in my work with an
interest and keenness that probably would not have
resulted from ordinary commercial motives.
"Lord Kelvin has been good enough to refer to
my coming to this country. I came here 30 years
ago, and for 10 years or so I was here about half
At that time it was very difficult to get
the time.
piiy new thing done in England.
I often wanted to
sit down and cry, because I could not get anyone
(Laughter.) I wanted, in
to believe in anything.
those early days, to try an iron brake shoe, because,
on account of rapid wear, we couldn't keep the
wooden one adjusted. I had to beg and beg to be
permitted to put a set of metal brake shoes on one
tender on the Caledonian Railway. Finally, I sucYou all know, that nowadays, all the railceeded.
way shoes or blocks are made of cast iron or other
metal, and arc used upon all the wheels of the train.
"Lord Kelvin has alluded to 'American methods.'
May I say that one of your English difficulties is inherent, I think, in
an old-world, highly developed country. After a man (or a nation) has
worked prospercJusly for a long time, he opposes
improvement or suggestion, thinking: 'What I have
I won't try a new thing.'
is good enough
In Amerhowever, the necessities have produced difica,
ferent results.
Lord Kelvin speaks of England having sent many men to America. It has also sent
to us many ideas.
If you take up the American patent records, and follow the cases in litigation especially, you will find that among the references cited
many are of English origin, some of them containing
ideas so complete, the wonder is that the inventions
disclosed were not established fully and completely
These records seem to show that
in your own land.
Americans and Englishmen have invented the same
thing many times.
"In America, however, we have always been shorthanded with regard to labor. We have been obliged
to find methods whereby one man may accomplish
the work of two or three men as compared with
;

February

your practice here. We have had the best men from
Europe Englishmen, Germans, French, everybody
skilled men, highly trained men, as well as laboring men
we have combined their experiences with
our own, coupled it with our necessities, and have
thus accomplished results unattainable in a country
like this, where you have more labor than you can
well keep employed.
"As an illustration of wdiat has been accomplished
by the use of electricity in a great industry, I may
cite the Homestead Mills of the Carnegie Company.
Mr Schwab, whose name is well-known to you, is
a genius in his way, particularly in the management of men he is a master in organizing and directing men. Mr. Carnegie believed in him, and if Mr.

—

—

;

7,

1903

—

—the

Hewitt static converter is quite new, and its
object is to convert alternating currents into direct
current at so low a cost in comparison with tha
sums which have heretofore been expended foi
equivalent results that it is likely, when fully perfected, to cause an immense stimulus in regard to
the use of electricity in all parts of England, and
particularly in the agricultural parts of the country,
for farm work, and for moving all kinds of vehicles.
"I have taken advantage of these inventions to
invite you to see them as my guests, and I thank
you for having honored me with your presence tonight."

;

Schwab made a suggestion in regard to the use of
new appliances, even if it involved the tearing down
of an old mill and putting up a new one, the new
one was ordered. What Mr. Schwab thought should
be done was done. As a result of such progressiveness we may see the splendid mills at Homestead,
w^here they produce with about 4,000 men three times
as much steel as the Krupp Works produce with 15,000
men. The results are simply wonderful. You can
there to-day, in a building containing steelmelting furnaces, and you will there see three men
mounted on a car with the charging apparatus, which
With a few
is moved and operated by electricity.
movements of this ingenious contrivance three men
charge 20 furnaces, which, prior to the use of electricity, would have required the labor of over 200
start

men.

may go
where they

the yard of the Homestead
metal in stock. This yard
is covered by a system of overhead cranes, and the
result is that not only there, but in the mill, and
in every other place, you may see great weights

"Y^ou

Mills,

into

pile the

and many undertakings going on without a
single man exerting himself a bit
working not half
as hard as I am working now.
(Laughter.)
"I took some English friends to Homestead. Mr.
Schwab, after guiding us through several departments, said
'I will now show you where we turn
out 750 tons of plate girders a day.' The mill was
in the shape of an 'L.'
went into the short end
of the 'L,' where the furnaces were -fed by natural
gas, of course, requiring no stokers.
The end at
which we entered had a rather low^ roof, and there
was in sight a contrivance like a battering ram in
front of the furnaces
two workmen were sitting
down eating their dinners near by no one else was
present.
I thought
'Mr. Schwab has made a mistake
he has asked us to see a mill that is not in
operation.'
But we went through the mill, which
was about 200 feet long and suddenly we heard a
rattle and then saw a truck approaching loadea with
a big ingot.
No one touched the truck or the ingot.
The load came to a platform, the crane overhead
dropped a pair of tongs, and quickly pui.the ingot
on the roller table, and as it moved along to the
great rolls, it was automatically kept in place. The

lifted

—

:

We

;

;

:

;

;

adjusting screws o-f the rolls were turned by little
electric motors, and not a man in that house did a
bit of work.
It was just as easy as what you are
doing now looking on! (Laughter.)
went
back to the furnaces. There was a 15-year-old boy
seated in a little place called the 'pulpit.' He was
able, merely by the movement of levers, to open a:
will any of the furnace doors and move the car along

—

We

and we saw

this car come in front of a furnace, and
the charging machine approach and take out of the
open furnace a hot ingot, which was dropped on the
car and moved off to its work.
There was this boy
doing absolutely no hard work, and his mill was
turning out 750 tons of steel plate each day. My
English friends said
'England has no chance in
competition with such methods.'
:

"Now,

all this sort

of thing

came about

in

Amer-

of our necessities. We hadn't
men
do our work.
There was a premium
in favor of those who could invent machines to
work, and thus supply the deficiency.
"At the Carnegie Mills we went to see three blast
furnaces. They were making 1,800 tons of pig iron
in 24 hours.
We saw only two or three men on a
truck, which was moved automatically.
These men
were letting the ore run from shoots and mixing it
in the required quantity, and when they had filled
a truck, it was carried up and its contents dumped
ica

Chicago "L" Road Reports.
Earnings of the Northwestern Elevated Railroad
Company of Chicago for the year ended December
31, 1902, were equal to 3. 78 per cent, on the preferred stock of $5,000,000.
The surplus for the year
was $189,423. The year's business was the best since
the road began operating in June, 1900. The annual
meeting was held last week, and two retiring directors,

John

B.

Dennis and

W. W.

Miller,

were

re-

elected for a term of three years.
It was decided at
the meeting to proceed with the business of building
an extension to Ravenswood.
The total earnings
for 1902 were $1,410,998, an increase of over $310,000
over 1901. The net earnings were $946,597, compared with $724,723 in 1901. The total assets are
The bond issue is $15,000,000. The
$26,301,225.
ratio of operating expenses to earnings, including
maintenance reserve, is 38.80 per cent., and, including
also Union Loop account and taxes, is 55.77 per cent.
The daily average number of passengers carried in
1902 was 63,986, compared with 55,690 in 1901.

of the South Side Elevated Railroad
for the year 1902 were equal to 5.69 per
cent, on the capital stock.
The gross business of the
road from passengers showed an increase of 8.9s
per cent., compared with the previous year. The
total earnings were $1,483,841 in 1902 and $1,.362,231
in 1901.
Net earnings were, respectively, $621,505
and $517,271. The sum of $409,125 was paid in dividends. The total assets are $12,158,522, with funded
debt of only $750,000. The daily average number
of passengers carried in 1902 was 78,566 and the
percentage of expenses to earnings was 58.10. In
his annual report President Leslie
Carter says:
"The chief new additions to your equipment are as
follows:
have purchased and put Into the service 20 new cars during the year.
These cars cost
new feed-water heater and pump have
$160,000.
been added at the power house
15 additional cells
have been placed in the north storage battery 41,372 feet of copper cable has been installed and the
entire structure has been further bonded with copper
bonds to improve the return circuit. The additional
cables cost $37,226.21.
The pay of every employe
of the company except the general officers has been
raised during the last 15 months, making an Increase
for the year of $20,552.83 In the pay-roll, which Increase will be heavier during 1903, as some of the
increases were made during the year 1902.
have
made application to the Common Council of the city
for the right to build a third track to Forty-third
street, which, If granted, will be a great convenience
to all our patrons In giving those south of Fortythird Street the opportunity to make their journey
without stop between that street and Congress Street
and in giving those north of Forty-third Street the
comfort of seats In more crowded hours. Should
the ordinance meet with the approval of the council
and the mayor, we will also operate lines to the

Earnings

Company

We
A

;

;

We

Union Stockyards and to Lake Avenue." Joseph
Leiter and Byron L. Smith, retiring directors, were
re-elected.

because

enough

to

whence

it returned for another load.
the metal into an immense receptacle into which the metal from all three furnaces was mixed. From this place the metal was
taken as required, put into a special tank, mounted
on a car and taken to Homestead, two or three
miles away, to be poured into the furnaces; one
heating only was required.
"I refer to all this simply to illustrate the immense
advantages we have had in America, and the kind
of experience I have been able to bring to this country, and to which Lord Kelvin so generously alluded, and which I hope will be not only useful and
profitable, but will establish for the company I represent a name and a position which you will all
regard as most satisfactory.
(Applause.)
"I want to thank you very sincerely for the kind

into a furnace,

They were running

expressions with

which you have greeted me, and

especially for your acceptance of my invitation to
inspect this evening a couple of inventions, one of
which the Hewitt mercury-vapor lamp is a complete and accomplished thing.
The rays of this light
arc not very pleasant, as yet, but the light is likely,
however, to be of great V^lue, The Other invention

—

—

The Lake

Street Elevated Railroad Company made
failed, by $26,915, to earn its
Interest, and
has a floating
debt of over $2,000,000 and outstandin.g bonds of
The Chicago Tribune says that nothing
$4,027,000.
hut the guaranty of the Northwestern Elevated has
prevented the company from going Into the hands
of a receiver.
The total earnings were
1902,
$815,284; igoi, $786,426. Net earnings
were respectively $384,992 and $397,662.
The percentage of
operating expenses to total earnings was 52.78 in
1902 and 49.43 in 1901. The daily average number
of passengers carried was 43,423.
President Knight
says that in order to meet the necessities of the
company, $7,000,000 should be raised.
committee
was selected for this purpose. Mr. Knight gave
these facts:
"On the first of July we Increased the
wages of the conductors from 17% to 19^/2 cents an
hour. This accounts for some of the increase in
the labor account. The cost of electric current during 1902 over that of 1901 was $33,943, which more
than ofifsets our deficit of $26,915. During the year
we operated 4,346,505 car-miles, as against 4,078,880
In 1901.
This is owing to the fact that we had in
operation more trains." Several changes in the directory were made.
Alfred Kohn succeeded Frank
Hedley. J. C. Spry and W. V. Griflin resigned from
the directorate and were replaced by James Boulton
and Cory E. Robinson.

bad showing. It
expenses- and bond
a

:

A

Preparations are being pushed for an electric railto Mont Blanc's highest peak.
The road will
start at the village of Houches, Savoy, and will b?
about II miles long.

way

:

February

7,

Woodward

WESTERN ELECTRICIAN

1903

Friction Waterwheel Governor.

A

new type of waterwheel governor, illustrated in
accompanying cuts, has been recently placed on
the market by tlie Woodward Governor Company
of Rockford, 111. It is a horizontal compensating
machine and is a radical departure from any pre-

tlie

vious type of governor, although the successful principles and most of the details used in the Woodward
vertical-type governors are incorporated in this. The
design is very strong and substantial, and the details
have been carefully worked out to obtain simplicity,
rigidit}', easy removal of parts and good adjustments.
It possesses every feature demanded in the regulation of the modern waterpower plant, and the manufacturer considers it a decided advance over any
previous type of mechanical governor.
The powxr to operate this governor is supplied
from the main shaft of the waterwheel installation
and is delivered to the shaft of the governor by the
On this
large pulley seen in the rear of Fig. i.

compressed-paper friction. Supported by sleeves on this main shaft are two pans,
shaft

is

which,

mounted

a

when pressed

against the friction,

move

the

119

24 inches in diameter and 12 inches wide, is made
with sufficient surface to transmit, if necessary, 5,000
foot-pounds per second to the turbine gates. All
the parts are made to be interchangeable.
For operating generators in parallel, the company has designed an equalizing device that will give perfect distribution of load when the proper adjustments have
been made.
A severe test of this type of governor has been
made at the three-phase power plant of the United
proved
States Arsenal at Rock Island, 111., and
highly satisfactory. Other installations have been
made in this country and Canada.
•

Electric Railways in

New

Massachusetts and
York.

In the thirty-fourth annual report of the Board
Railroad Commissioners of Massachusetts for
1902, the following is given on the question of the
real or supposed public demand for legislation re"Upon every
garding electric and steam railroads
hand it is apparent that agencies are at work to develop the application of electricity so as to permit
more and more its substitution for steam in the
of

:

(including elevated railroads), 1,209,510,539, as com-

pared with 487,611,009, carried in 1892.

Third

Canadian Niagara Power Company Authorized.

In accordance with a recommendation of the commissioners of Victoria Park, the Ontario government has issued an order in council granting a franchise to the Toronto Niagara Power Company, permitting it to develop power in Victoria Park on the
Canadian side at Niagara Falls.
This is the third company to receive a franchise
to develop a portion of the power of the Canadian
or Horseshoe Fall. The development of the Toronto
Niagara Power Company will be 125,000 electrical

horsepower, and this will be accomplished by means
of a wheel-pit and tunnel tailrace, the company's
plan being almost identical with that of the Canadian Niagara Power Company. The wheel-pit of the

Toronto Niagara Power Company will be located
up the river from the wheel-pit of the Canadian
Niagara Power Company, as will also be its inlet.
This inlet, however, will be below the forebay of
the Ontario Power Company. The pit of the Toronto Nigara Power Company wiU be
larger than that of the Canadian Niagara Power Company, it is supposed,
and to meet the demands of the development of 125,000 horsepower the tunshould be of larger section. The
route of the tunnel will be under the
river bed to the gorge, the outlet or
portal to be near the edge or behind
the sheet of failing water. The expense of the new development will be
about $5,000,000, and it will take three
years to get it in operation. Prominently identified with the Toronto Niagara company are William McKenzie. Col.
H. M. Pellat and Frederic
Nichols of Toronto.
So that the intake of the Canadian
Niagara Power Company shall be protected, the Ontario
government has
made the Toronto Niagara Power
Company build weir dams, and has
placed it under $25,000 bonds to do
this.
From these franchises the corr^missioners of Victoria Park get a large
revenue, the Ontario Power Company
paying $30,000 for its two rights, the

nel

Canadian Niagara Power Company
and the Toronto Niagara Power

$15,000,

Company paying the same annual

W00DW.4RD FRICTION WATERWHEEL
gates of the turbines in either direction by means
of suitable gear friction to an intermediate shaft
seen in the front of the cut, this intermediate shaft
being connected in turn to the turbine-gate shaft.
The speeder balls of the governor are separately
driven from the main shaft of the installation. There
is also a cam continuously revolved by means of the
belt shown in the cut and a spiral gear, which can
be plainly seen in the foreground. This cam will
be noticed just below the spiral gear. As the speed
changes the rod of the speeder raises and lowers,
These
carrj-ing wdth it the tappet arms and tappets.
tappets can be seen one above and one below the
cam mentioned above. As soon as a change of speed
occurs, either one or the other of the tappets, as
the condition demands, is engaged by the cam and
forced out from its center. The controlling mechanism is shown in detail in Fig. 2.
This motion is then conveyed through suitable
crank shafts to the main shaft on which is mounted
the friction, and as this shaft is forced back and
forth the friction is brought to bear on either the
opening or closing pan. When the speed is normal
this cam revolves betw^een the upper and lower tappets,

without engaging

either.

The cam mechanism

Waterpowers

—

—

;

;

capable of very close adjustment, enabling the
governor to act on so small a change of speed that
for the ordinary conditions of lighting service, no
perceptible variation of speed will be allowed. At
the same time, the governor ^vill not act upon the
gate when the speed and load are steady, and consequently there is much less wear on the gate mechanism than with a governor that keeps the gate in
continuous motion, although so slight as not to affect
the speed.
Just below the cam and fastened to the same shaft"
is a concave disk.
Below this disk will be seen the
is

compensating wheel which travels loosely upon an
oblique shaft. This oblique shaft is geared to the
intermediate shaft, so that it revolves only when
there is a movement of the gates.
It is further provided with a square thread, as is also the compensating wheel. The object of this device is to avoid
racing of the governor. This device can be designed
to compensate properly for anj' condition, as the
time element can be varied, not only by varying the
pitch of the screw, but also by varying the speed
of the oblique shaft with a change of gears.
This governor is the largest and most powerful
one the company manufactures. The friction wheel.

rental.

In addition to this, payment is to be
made at the rate of the sum of $1
per annum for each electrical horsepower generated and used and sold or
disposed
of
over
10,000
electrical
horsepower up to 20,000 electrical
horsepower, and the further payment
CONTROLLING MI CH.ANISW
GOVERNOR.
FIG. 2.
of the sum of 75 cents for each elecOF WOODWARD GOVERNOR
trical horsepower generated and used
general operation of railroads. No incitement to
and sold or disposed of over 20,000 electrical
pushing forward these undertakings can be more
horsepower up to 30,000 electrical horsepower,
effecti^'e than the stimulus of self-interest on the
and the further payment of the sum of 50 cents
part of those anxious to install the electric in the
for
each
electrical
liorsepower
generated
and
place of the steam plant, and on the part of those
used and sold or disposed of over 30,000 electrical
eager in the handling of transportation to make use
horsepower; that is to say, by way of example, that
of every real advance in methods. It is idle to
on generation and use and sale or disposal of 30,000
suppose that the end can be hastened by legislation
electrical horsepower, the gross rental shall be $32,in the effort to compel capital to follow experiment
5C0 per annum, payable half yearly, and so on, in
more closely than business prudence dictates."
case of further development as above provided, and
The report shows that the length of street railway
that such rates shall apply -to power supplied or
built in Massachusetts during 1902 was 207 miles,
used, either in Canada or the United States.
and the total length now owned by the 105 companies
is 2jiii miles, of which 333 miles is double-track.
in France.
In discussing accidents on street railways, the comThe railroads of France (25,000 miles in length)
missioners say that there is nowhere to be found
employ about 4,000,000 horsepower and the other
any better management than in Massachusetts, but
industries about 2,500,000 horsepower a total of
it is also true that inexcusable carelessness is manifest on some of the lines.
The commissioners hold 6,500,000 horsepower produced by steam. The hydraulic possibilities of France in her mountainous
that all heavy cars operated at high speed should
regions are estimated to be of 10,000,000 horsepower.
have a power brake.
From the statistics of street railways are obtained The streams and cascades have been used to a
certain extent for years, but not until recently has
Total assets, $123,200,558, as
the following items:
this water been "canalized"
conducted by pipes
compared with $107,250,656 for igoi capital stock,
down the mountain sides and with the aid of turwith $54,069,933
gross
$60,036,328, as compared
bine
wheels
made
to
develop
tens
of thousands of
earnings, $23,486,474; net earnings from operation,
horsepower and to distribute energy, heat and light
net earnings per mile of main track,
$7,573,622

—

:

compared with $3,308, for last year; passengers carried 100,280,687, as against 93,005,225, in

$3,099, as

1901.

Considerable attention is given to electric railways
annual report of the Board of Railroad Commissioners of New York state for 1902, The inspection of street-surface railroads has been continued through the board's electrical expert, who
reports generally on the building of new lines and
reconstruction of old systems during the year. Improvement is noticed in the track construction, as
well as in cars and equipment.
Many power plants
have been reconstructed, and an increase in the use
of power-transmission systems is noted. The board
renews to railway managers its general recommendations as to the operation of street-surface railways.
Under statistics the following items are noted
Length of street railways on June 30, 1902, 1,746.015
miles, as compared with 739.291 miles in 1902
capiin the

;

tal
stock, $204,591,357.50; bonded debt, $218,508,474.10; cost of road and equipment, $420,888,704.51;
gross earnings, $46,905,187.87; passengers carried

in

all

directions.

It is a striking fact that the mighty energy cradled
in the glaciers of the mountains, and lying dormant

through the centuries, should be suddenly set free
and made to turn the wheels of a hundred industries
to meet the needs of man.
At Lancey, a few miles northeast of Grenoble,
the water which gives power to mills of various
kinds and to the electrical plant which lights the
valley of the Graisivairdan and maintains its several
tramway systems, is brought by three successive falls

whose

total is 6,560 feet.
Light is furnished to the
houses and farms of the vicinity at a very moderate
cost.

Grenoble will soon be lighted by electricity from
a plant 27 miles distant, and being thus illuminated
as it were, by the melting snows, and furnished with
a new motive force for turning its industrial wheels,
it may
well deserve the title of "the White Coal
Capital."
The foregoing facts are gleaned from a recent
report of C. H. P. Mason, American consul at
Grenoble, France.
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CORRESPONDENCE,

Carnegie Scientific-research Enter-

down

prises.

A

tlie executive committee of tlie CarInstitution was held in Wasliington, D. C,
recently, at which were allotted appropriations to
encourage work in certain branches of science. The

grants decided upon were not made public. The
total grants so far made by the institution aggregate
f2CO,cco, which is the sum allotted by the trustees
The research assistants
lor this purpose for 1903.
have not yet been selected. The purpose of this
work is to discover and develop, under competent
scrutiny and under favorable conditions, such persons as have unusual abilitj-, and work of a more
advanced and special character is expected of all
who receive these appointments. Among the appropriations that have been made to the several departments of science are $4,500 to engineering, $5,000
for investigation of project for physical and geophysical laboratory, $4,000 for physics, $25,000 for
researdi assistants and $10,000 for student research

work in Washington.
The year book, the

first annual report of the in"The only organizasays of the plans:
tion outside of Washington to be provided for at
present should be such advisers and advisory committees as may from time to time be found necessary
in connection with the development of the research

stitution,

The execiitive committee
of the institution.
defines research as original investigation in any field,
whether in science, literature or art. In the field
of research the function of the institution should be
organization, the substitution of organized for unorganized effort wherever such coinbination of effort
promises the best resuUs, and the prevention of
work

needless duplication of work."
In -furtherance of his educational schemes for
Scotland, Andrew Carnegie has decided to endow
a trust for scientific research. The sum of $5,000,coo will be expended on the scheme. Mr. Carnegie,
in his inaugural address as lord rector of St. Andrew's, Edinburgh, told his countrymen that, as
they could never be a ruling commercial nation, they
should endeavor to become the salt of the earth
in

an

and

scientific

educational,

The scheme he now promulgates

historical
is

sense.

an endowment

research.
At a meeting of the Academy of Science in Pans
announced that American
Poincare
Henri
week
last
and French scientists were co-operating in a series
of experiments on the law of light and electricity.
It is added that the Carnegie Institution of Wjsliington. D. C, will defray the expenses of an American expert, who will arrive in France shortly to
trust

New York

meeting of

negie

for

scientific

lake part in the experiments.

Hector Land Anchor.
William Hector of Chicago makes the land anchor
herewith illustrated. Of the three cuts, that on the
or
left shows the device closed, ready for driving
putting down. The cut on the right shows the
of
surface
gripping
the
anchor open, demonstrating
the wings.

adapted to

In the center is shown a driving tube,
over the rod and rest on the shoulders

slip

Notes.

UECTOR LAND ANCHOR.
of the anchor. This tube can be taken out easily, as
it
is much
smaller than the point of the anchor.
This anchor is easily driven in almost any soil, hut
if necessary a hole the size of the point may be
drilled or bored.
3'/l-inch hole will receive an
anchor having a spread of wings of 12 inches. Any
effort to pull up the anchor opens the wings, giving
them a firm hold on the soil. The anchor is made
in three sizes
nine, 12 and 15 inches, reference
being made to the spread of wings.

A

—

The United Railways and Electric Company of
Baltimore, Md., has signed a contract for the perpetual lease of the Baltimore, Sparrows Point and
Chesapeake Railway, 43 miles of track, which now
assures the United company complete control of
every suburban line as well as the entire streetrailway system of Baltimore City. The line will
connect by trolley with the Maryland Steel Works at
Sparrows Point, and will be extended to and along
the Chesapeake Bay shore below North Point, where
summer resorts will be established.

anything

concern.

New

England News

—

30.
William A. WhitAlexander I'^enncdy and others have petitioned for the incorporation of the Huntington and
Weslfield River Railway Company, to build an electric railway in the towns of Huntington, Chester,

Mass.,

January

tlese)',

Chesterfield, Worthington, Cummington, Windsor,
Savoy, Goslien, Ashfield, Buckland and Conway, in

Western Massachusetts. By the accompanying bill
the company is to be allowed to sell electricity to
any electric-light company, municipal lighting plant
or corporation.

The

capital

stock

is

to be $500,000

and the company is to be authorized to carry mail,
express and freight, and to sell or lease any connecting railway. .A portion of the road must be in
operation within five years.
E. Moody Boynton has asked for a further extension of the time in which he must build the Bo-ton, Quincy and Fall River Bicjcle Railway, and lie
wants permission to carry freight. He now v.anls
until December 31, 1905, in which to get 20 miles of
the road in operation, the remainder to be built
within the succeeding two years. The present law
calls for the completion of 20 miles by December
31, 1903, and the remainder must be completed one
year later.
Thomas B. Rounds has petitioned for legislalation authorizing the purchase
of electricity ti-r
lighting purposes, from electric-railway companic-,
by persons, firms, companies or associations in cities
or towns in which no electric-lighting companies are

;

;

sr.itable ordinances be adopted in New York city
providing for the proper regulation of vehicular
Another statement is that additraffic in the streets.
can and
tional switching and terminal facilities
should be acquired on the Fulton Street side of the
bridge terminus. The company's officers maintain
that practically all of the reforms mentioned in the
report have already been started.
At the annual meeting of the stockholders of the
Brooklyn Rapid Transit Company yesterday President Greatsinger was dropped from the board of
This is
directors and succeeded by E. W. Winter.
taken to mean that Mr. Winter will also succeed
Mr. Greatsinger as president of the company. Mr.
Winter, who formerly resided in St. Paul, where he
was interested in the Twin City Rapid Transit Company, has been acting as adviser to the executive
committee of the Brooklyn company for several
months.
The engineering commission of the Pennsylvania,
New York and Long Island Railroad Company's tunnel is preparing the plans and specifications on which
bids will be made for the construction of the tunnels
between New Jersey and Queens County, New York.
Bids possibly will be advertised for within a few
weeks, or it may be three months hence.
The Board of Estimate and Apportionment has
cranted a franchise to the New York Interborough
Railway Comoany for the operation of a trolley
road in the Bronx. The franchise is for a term
of 50 years and gives the railroad company the
right to run cars across Macomb's Dam Bridge
and other Harlem River structures and contains the
provision that at the expiration of the franchise the
city can purchase the plant necessary for the operation of the road at a fair price, to be fixed by the
0.
Board of Estimate and .Apportionment.

located.
The New England Street Railway Club held its
third annual reception and dinner at Hotel Somerset
in Boston, a few evening ago.
About 400 members
and invited guests were present. President H. E.
Farrington of Chelsea presided, and Frank Ridlon
of Boston was toastmaster.
Short .after-dinner addresses were made by Hon, E. P. Shaw, Hon, B. F.
Chadburn, F. C. Smith, R. M. Putney and others.
At a business meeting the following-named were
elected officers of the club
President, H. E. Farlington, master mechanic of the Boston and Nonbern Company, Chelsea, i\Iass.
first vice-presideE. E. Potter, general manager of the Union Strc^
:

;

Railway Company, New- Bedford, Mass.; state vicLpresidents, W. G. Meloon, general manager of ihe
-_Port5mouth, Kittery Point, and York Street Railway
Company, Kitterj^ Maine; H. A. .\lbin, superiiiteiitlent of the Concord and Concord and Manchesu-r
Street Railway Companies, Concord, N. H.
A. J.
;

Crosby, superintendent of the Springfield Street Railway Company, Springfield, Mass. H. M. Young,
manager of the \\'oonsocket Street Railway Company, Woonsocket, R. I., and J. S, Thornton, superintendent of the' People's Tramway Company, Put;

secretary and treasurer, J. H. Neal,
of the Boston Elevated Railway Company'i
department of accounts executive committee, H. li.
Farrington of Chelsea, D. L. Prendergast of BosleMi,
.-V.
J. Purinton of Palmer, Mass., H. E. ReynoKls
of Quincy, Mass., and F. J. Stone, Franklin Huntress and J. C. Spring of Boston finance commitlL-c.
J, F. Wattles, Paul Winsor and P. W. Davis of

nam, Conn,

;

chief

:

;

—

January 31. The big electrical
Ont.,
works of the Winnipeg General Power Company, on
River,
near Lac Du Bonnet, 'are now
Winnipeg
the
This company has comin course of construction.
menced operations with a large force of men. and
Winnipeg is now within measurable distance of obtaining electrical power by transmission over a distance of about 55 miles, which is the distance be-

Boston.

Boston was in darkno-one night last weei;
screws holding il\
flange of a pipe connecting with one of the Edisuii
Electric Light Company's boilers at its South Boston
plant.
The disconnecting of the pipe caused a vaamount of steam to escape, and before the troul>l
could be remedied there was such a reduction
steam pressure that there was not power enough
to run the dynamos.
As soon as the break was
drawn
located the fire under that boiler was
and the other fires were started up. David MansNearly the entire

city of

from nine until after 10 p.
owing to the loosening of

tween the city and the works.
The Ontario government has passed an order-incouncil granting a franchise for the development of
power at Niagara Falls to a Toronto syndicate
headed by William MacKenzie, H. M. Pellatt and
Frederic Nicholls.
The organization of the Marconi Wireless Telegraph Company of Canada has been completed. The
whole share capital of the company, amounting to
1, 000,000 shares, has been subscribed, the par value
being $5 a share, so as to correspond as near as
possible to the one-pound shares of the English company, whose shares are now selling at about three
limes their par value, it is said. The Canadian company will control the business throughout Canada,
as well as communication between foreign countries
and Canada. The management will be located in
the city of Montreal, Que., where offices are being
opened. Arrangements are being completed for the
manufacture of instruments and for the instruction
of operators in the uominion.
The St. John Street Railway Company of St. John,
N. B., of W'hich Sir William Van Home and Mr.
James Ross of Montreal are the principal shareholders, is preparing to improve and extend its streetcar service in the city. The company carries on not
only the street-railway, but also all gas and electriclighting business of St. John, and has a ^ery valuable franchise, including practically the free right to
any streets on which it is deemed advisable to put

pay

to

to the

Boston,

Canadian Intelligence.

«^.

compelled

and

Large improvements are to be
power houses, and heavy generators of
the most modern type are to be installed.
W.
defunct

made

pacity for Si7,C/2 persons daily will be provided,
or 175,516 more than at present. The company promises to make on its four lines 3,387 train-trips each
24 hours, with 17,439 cars.
On Tlnirsday last the, railroad commissioners
handled down a report with legard to the complaints
made by the Manufacturers' Association and others
in Brooklyn, in which directions are given for the improvement of the service of the Brooklyn Heights
Railroad Companj', w'hich is controlled by the Brooklyn Rapid Transit Company. The company is censured for not providing sufficient power to operate its
lines properly.
The commission directs it to get all
possible power immediately and hasten the installation
of power units now in progress. The full service of
cars on surface lines, which was reduced in the latter
half of 1902 heating of cars in cold weather cleaning of cars once a day lighting of elevated cars by
tiectricity; reforms at the East New York "'loop,"
and a duplicate power system are improvements demanded immediately. The board recommends that

Ottawa,

not

is

1903

practically the only obligarepair the roadbed between the
rails and iS inches outside of them.
This franchise
runs for 40 years and was acquired, several years
ago, by the purchase of the plant and rights of a

York, January 31. The Manhattan Railway
Company submitted to the State Board of Railroad
Commissioners during the week a new schedule of
train service devised on recommendation
of the
beard to improve transit facilities on its lines. The
schedule, after careful examination, was adopted
b)' the board yesterday, and will go into effect tomorrow, February 1st. It provides for additional
cars in both rush and non-rush hours and additional
trains for the non-rush hours.
A total seating ca-

:

It

for the privileges,
tion is to keep in

—

New

rails.

7,

ra.

bolt

-

-

'

field, a workman, was badly scalded bv the steam,
but will probably recover. Stores and halls of entertainment were deprived of light, and had to resort
to gas or lamps until the current was restored.
The Boston Elevated Railway Company has voluntarily increased the wages of its blue-uniformed
employes wearing service stripes, and placed learners
under pay at $1 per day, and will pay a pension of
not exceeding $25 a month to all incapacitated employes who have worked 25 years for the company
and its predecessors or who are 60 years old and
have worked 15 years for the company. The increased pay of the service-stripe men amounts to
one-half cent an hour for men who have been in
the service five years, one cent per hour for men
who have been in the service 10 years, and i^ cents
per hour for men w-ho have been in the "service 15
years or longer. Extra men are to be guaranteed
from $1.20 to $1.50 a day for each day they report
Guards and
for duty, whether or not they work.
brakemen of elevated trains are to be given one cent
more per hour, or 21 and 18V2 cents, respectively.
Starters are to be paid from $2.25 to $2.50 per day.
Each blue-uniformed man w-ho has been employed
by the company for six months and who has ren-

.

—

;

February
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dered meritorious service, will be given $15 at the

end of the calendar year. Heretofore learners were
paid nothing and extra men were paid only when at
work. This will cost the company about $250,000
B.
annually and will benefit 5, too employes.

From the Buckeye

State.

—

Cleveland, Ohio, January 31. It would now appear that the Cincinnati and Columbus Traction
Company means business and that its plans will be
carried out. The capital stock has been increased
from $10,000 to $2,500,000, and officers have been
President, H. H. Hoffman
chosen as follows
:

secretary,
vice-president. General Lewis Seasongood
C. H. Rowe; treasurer, Henry Burkhold; assistant
secretary, Richard C. Swing. Judge Philip Swing
and George B. Kerper, with the officers, make up
has been
the board of directors. Philip Swing
deposit has been
named as general manager.
made with the Hamilton county commissioners as
;

A

a guaranty that the road will be completed there
within the present year. It will be built to Wash-

Court House, where it will connect with
the Appleyard road from Columbus, which is to be
extended to that point.
It is said that Luther Allen, president of the Toledo and Western, and Judge Charles M. Stone of
Cleveland will both be interested in the reorganization of the Lake Shore electric and that it will form
a portion of the proposed system between Cleveland
and Chicago. Mr. Allen is also president of the
company operating lines between Cleveland and
ington

Painesville and Ashtabula, so that the extension
toward Buffalo is pretty well along. The lines west
of Ohio which are to be used in connection with
the Toledo and Western have already been mentioned in the ^^estern Electrician. T. C. Quayie of
Cleveland is interested in the plan to connect Cleveland and the West by way of Chicago.
The Citizens' Light; Heat and Power Company
of Springfield has been incorporated with a capital
stock of $i,coo. Hon. Walter L. Weaver, \V. W.
Keifer and other prominent men of that city are
among the incorporators.
The Cleveland City Railway Company has filed
notice with the secretary of state of an increase of
The new
capital stock from $8,000,000 to $9,000,000.
stock will be offered to present stockholders at par.
The old stock is now worth no.
The United Water and Light Company of Wilmington has been incorporated in New Jersey with
S. C. Martin is the Ohio
a capital stock of $200,000.
agent of the company at Wilmington.
Gallon Railway ComCrestline
and
The Mansfield,
pany has increased its capital stock from $io,coo to
Frank N. Wilcox is the president of the
$250,000.

company.
The Warren Electric and Specialty Company,
Warren, has purchased the Co-operative bicycle facton- at St. Catherines, Ont., and will equip it for the
manufacture of incandescent lamps. The new factor>-

will probably be

in

operation

by the

first

of

Mav.

The

Traction Company is having
prepared for its power house, which

Scioto Valley

specifications

will be located at Reese's Station.
is

The Ashtabula and Lake Shore Railway Company
a new company which is in process of formation

L. A. Robinson, general passenger
at Ashtabula.
agent of the Pittsburg and Lake Erie Railroad Company, is said to be slated for president of the company, with W. S. McGeehan of Youngstown as

A

line from Ashtabula to Woodland
Park and a line along the lake shore to Conneaut
and Geneva are in contemplation. Pittsburg and
Youngstown men are very largely interested in the

secretary.

new company.
The Canton and Dover

Electric Railway Company,
incorporated a few days ago, will build a line from
Canton to Canal Dover, a distance of 23 miles, find
a much more direct line than any of the other roads
have.

The annual statement of the Toledo, Bowhng
Green and Southern shows gross earnings of $246,932.S0; operating expenses, $138,089.17; net earnings,
$108,843.63. After paying a dividend of three per
cent, and all fixed charges, as well as other expenses,
there is a surplus of $12,386. The road buys power
for a portion of its line, and has been at expenses
Had it been situated
in other ways that were costly.
as some other roads are, the surplus would have
been veo' much larger or the dividend would have
been increased materially.
It is stated on good authority that a million and
a half dollars will be spent in improvements on the
Cleveland city railway lines the coming year. For
one thing, 70 new cars will be ordered for use as
soon as they can be built and delivered. The Cleveland Electric Railway Company will tear up its
track, from East Cleveland to Euclid, and put in a
double track in its place. It will also complete the
Erie Street cross-town line and will put in two large

storage batteries.
at the

Windemere

One

of

them

is

now

being put in

barns.

The Cincinnati and Columbus Traction Company
will not use the third-rail system, as Has been reported, but the overhead trolley instead.
The Leonard-Bundy Electric Company of Cleveland has been incorporated with a capital stock of
P. E. Hintz, L. B. Sparnier and others are
$10,000.
interested.

The Miami and Erie Canal Transportation Company has

all

the tracks laid

and the wires strung

from Cincinnati to within two miles of Dayton, and
the officers expect to be hauling freight between the
by April 1st.
It is said that an electric railway is being planned
to run from Owensboro, Ky., to Hartford, striking
the Green River Valley at Curdsville. This is a
very fertile valley, and will be good territory to tap.
1 he road will be 60 miles in length and will cost
about a million and a half. Wade Gushing of Cincinnati and C. A. Hopkins of Loveland, Ohio, are at
ih.e head of the movement, and such men as J. C
Delker, F. T. Gunther, J. H. Parrish and R. S.
Hughes of Owensboro, and Rowan Holbrook of
Hartford, are associated with them.
Arrangements have been about concluded whereby
an interurban passenger station will be established
on Erie Street, opposite Vincent, at Cleveland. All

two

cities

the roads coming into the city will use the depot,
but it will not be used by the city lines. This will
relieve the congested condition about the square, as
the cars from the east will stop at Erie Street and
those from the west will likely use the St. Clair
Street line.
O. M. C.

Information irom Indiana.

—

Indianapolis, February 2. Two interurban railway
The Michlines were opened for business last week.
igan' City and Laporte electric line, 14 miles in length,
connecting the two cities, is one, and the Muncie,
Hartford City and Fort Wayne Traction line is the
other.
regular schedule has been established on
both lines and the roads seem to be popular.
'1
he Dublin City Council, after holding out for
a long time for free city lighting,, has granted a
franchise to the Richmond Street and Interurban
line and to the Indianapolis and Eastern Traction
These lines are both almost
line to enter the cit)^
completed, one from the east, the other from the
west, to the city of Dublin, and when the gap is
completed a continuous lin* from Indianapolis to
Dayton, Ohio, with many connections, will be formed.
The Indiana Coal Belt Electric Railway Company
was incorporated on January 28th. This company
proposes to construct and operate extensive electric
lines in Sullivan, Green, Clay and Vigo Counties,
in and connecting the cities and towns of Sullivan,
Terre Haute, Linton, Dugger, Jasonville, Hymera,

A

Shelburn, Farmersburg and

Merom. The promoters

of this enterprise say that they propose to do an extensive freight business in the matter of hauling coal,
and will furnish light and power to the towns and citC.
ies named. The company is capitalized at $100,000.
L. Davis, W. H. Crowder and C. J. Sherman are
the chief officials.
The company's headquarters are
'
in Sullivan.
The strike situation at Elkhart and Goshen remains about the same. The Indiana Railway Company is running cars, but it remains to be seen how
long it can afford to operate patronless cars, or how
long the public will submit to the edict of the strikSpotters
ers, and refrain from patronizing the cars.
watch every car, and business men are immediately
informed that they will be boycotted in case any of
their employes or members of their families board
the cars. "Traveling men coming into town on the
interurban are followed from store to store, and the
proprietor warned not to patronize the salesman
under penalty, and this suffices to stop any transactions with traveling men. The business men do
not dare patronize the company under existing conditions.

The Indiana and Eastern
and

The

—has

Companj'

Traction

installed half a dozen elegant
commodious new cars in service on its line.
prominent features of the new cars to attract

Greenfield line

favorable

comment

are the wide parlor

windows and

The cars are well
the low or depressed center aisle.
finished and very comfortable. On April 1st the
company will establish a new fast limited service, and
has ordered some high-speed cars for that purpose.
The Logansport-Wabash Traction Company, after
long delay and wrangling, effected a crossing over
the Wabash railroad near Peru last week, and cars
will now be run the entire length of the road, which
is 34 miles.
South Bend is about to despair in getting cheap
power from Chapin's Dam power plant, in
the St. Joseph River, at Buchanan, Mich. That town
has brought injunction proceedings on the ground
that it has a contract with Mr. Chapin which forbids
transmitting the power elsewhere. The poles for
the wires have been placed in South Bend. Mr.
Chapin says, in case of an adverse decision, he will
electric

appeal to the highest court.
Proprietors of grist mills and warehouses along
the line of the Fort Wayne-Southwestern Traction
company at Huntington and other places are seciiring power for running their plants by. electricity

from

that

company.

Great preparation is being made in Indianapolis
for the annual automobile show, to be held the first
week in April. Interesting events are being arranged and the entries promise to exceed any preFvious show.

Southern Developments.

—

It is
Charlotte, N. C, January 31.
the plant of the Rock Hill (S. C.)
and Power Company has been sold to
Donald of New York city and others

reported that

Water, -Light
George Macfor approxi-

mately $70,000.

The Thornton

Electric Light

Company

of Hickory,

121
N. C. (previously mentioned), has been chartered
with a capital stock of $8,000.
The Virginia Passenger and Power Company of
Richmond, Va., intends to rehabilitate the Seven
Pines electric line to this famous battlefield.
A movement is on foot at Trenton, Tenn., for the
purchasing by the city of the local lighting plant

Bonds may be issued

for $6,000.

for the purpose.

Colonel G. T. Graham has bought Ranch Shoals,
on Saluda River, near Lexington, S. C., and a large
power house will be erected. It is presumed that
the purchase was made for the proposed LexingtonColumbia electric line.
It is said that plans are nearly completed for the
erection of a $1,000,000 plant at Richmond, Va., to
build railway and electric cars.- Northern capital
is
interested, but no names are made public in
connection with the enterprise.
L.

Detroit, Mich.

—

January 31. The route for the Detroit
and Toledo Shore Line, from whei-e the road how
ends at Trenton to Detroit, has been selectea. The
line will leave Trenton and come up the Rouge
River on the north and west of the Lake Shore
and Michigan Central steam roads, paralleling these
lines
it takes a wide detour to the west before it
reaches the Rouge and joins the Wabash tracks at
Detroit,

;

Rouge bridge.
Alex Dow, acting for the new Edison Electric
Company, has purchased of the Solvay Process
the

Company eight acres on the Detroit River for $30.000.
This, with the land already purchased, will
give the Edison company about 35 acres for the site
of its new power plant.
The Detroit Trolley Wheel and Electrical Equipment Company has just been incorporated; capital,
$100,000.
It is reported at Lansing that the Detroit United
Railway is negotiating with Hawks and Angus for
the purchase of the Detroit-Jackson railroad, and
that it is understood the negotiations also cover the
Lansing street-railway property owned by Hawks
and Angus. It is also stated that the Detroit United
is desirous of purchasing the right-of-way between
Lansing and Jackson procured by Hawks and Angus.
The Hawks and Angus street-railway franchise in
Lansing has been declared forfeited by the Common
Council, and the action was accompanied by instructions to the superintendent of public works to tear
up the tracks. Opportunity was given the company,
however, to take out an injunction, that its side might
be presented in court. The street railway has asked
and obtained an injunction restraining the Common
Council from carrying out its intentions to tear up the
tracks, and the courts will decide if the service rendered by the street-railway company is up to the
standard set by the franchise.
In addition to extensive improvements made by
the Muskegon Traction and Lighting Company in
the recent construction of a new power house and
barns, $100,000 more will be spent in improving and
enlarging the gas plant which it operates, and in the

purchase of new rolling stock for the street-railway
line.
Extensive improvements are planned at Lake
Michigan Park, Muskegon's summer resort, located
on the shore of Lake Michigan. The earnings of the
street-railway department in 1901 were double those
of

189s,

and 1902 showed a marked improvement

over the year 1901.
At the recent meeting of the Grand Rapids Edison
Company it was decided to build an extensive power
plant on the Flat River, six miles above Lowell.
Since the company acquired the power rights a few
weeks ago it has had engineers at work in the
vicinity making estimates as to the cost of the plant
that will generate the 1,000 horsepower. Work will
be commenced at once, and it will probably take
about a year to complete it.
M. C. Patterson and G. M. Clarkson of Ann Arbor have secured franchises for an electric road to
run from Hillsdale, Mich., to towns in Northern
Indiana. It is stated that Detroit capital is also
interested in the road.
The car barn of the Baj' Cities street railways
,

was almost wholly destroyed by fire on the night of
January 28th. The barn was 100 by 150 feet, and
was built last j-ear at an expense of $15,000. At the
time of the fire it contained a snow plow, street
sweeper,

open

wrecking car, six special double cars, 20
and one closed car, all of which were

cars,

destroyed. The company is in sore straits, as it
does not know where it will get cars for the coming
service. Recent inquiries of builders brought
information that no cars could be delivered within
nine months.
C. G. W.

summer

Northwestern Notations.

—

Minneapolis, January 31. E. P. Burch, the electrical engineer of Minneapolis, entertained the Engineers' Club last week with a history of the construction of the dam at Tenth Avenue South, Minneapolis, illustrated

by stereopticon.

The

series

in-

cluded views of the various stages of the work and
also of the machinery and the inside workings of
the power house. Mr. Burch w^as elected vice-president of the club, at the annual meeting, just held.
The Interurban Railway Company of Des Moines
has begun locating the line of its extension from
Colfax to Newton. .-V line is also projected from
Colfax to Prairie City. The company expects to
build a total of 80 miles of road this vear.
line

A
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is

to be constructed to Indianola

and Winterset by

of Norwalk. The Legislature has enacted a
law giving electric railways the same rights as steam
roads ir> the securing of rights-of-way.
The council of Winona, Minn., awarded the contract last week for the construction of an electriclighting plant to W. I. Gray & Co. of Minneapolis.
The mayor vetoed the award on the ground that the
contract called for more money than was available,
and returned it to the council, which promptly
competing bidder has
passed it over the veto.
now enjoined the contract on the ground of being
entitled to the work because of offering the lowest

way

A

bid.

The St. Croix Falls (Minn.) Improvernent Company has been formed in Minneapolis with $50,000
A similar company will be formed in
capital stock.
Wisconsin, the title being the St. Croix Falls (Wis.)
Improvement Company. The two will be under the
same control and will develop electrical power from
the St. Croix River at the falls between Taylors'
A bill has
Falls. Minn., and St. Croix Falls, Wis.
been offered in Congress to permit the construction
It is intended to induce the location
of the dam.
of industries at Taylors' Falls and St. Croix Falls, by
the attraction of cheap power. The surplus power
will be transmitted to St. Paul and Minneapolis.
The Twin City Rapid Transit Company, operating
the street-car systems of Minneapolis, St. Paul and
Stillwater, had an increase in total expenses for the
past year of 15.17 per cent., but nevertheless, earned
The common-stock
6.4 per cent, on common stock.
surplus for the year preceding was 5.3 per cent
The increased expense was caused mainly by clairns
for injuries and damages. The gross increase in
earnings was $438,235, as against $334,620 for the
preceding vear and $216,562 for 1900.
The 'Twin City Rapid Transit Company is still
experimenting with the magnetic brake and car
heater of the Westinghouse company, on the interurban line between St. Paul and Minneapolis.
Collins & Co. of Chicago have been awarded the
contract for the construction of a trolley line from
La Crosse to Viroqua, Wis., for the La Crosse and

Eastern Railway Company.
Sisseton, S. D., seeks to induce some capitalist
to invest in an electric-light plant for that town.
The Wisconsin River Railway and Power Company has been incorporated to build an electric line
from Plover, Portage County, Wis., to Merrill. The
stock is $100,000.
Owing to a shortage of fuel at Blue Earth, Minn.,
the street lights have been cut out, and if the scarcity
continues all electric lights will be dispensed with.
The Butte Street Railway Company of Butte,
Mont., will shut down its power plant in the spring
and will secure power from the Missouri River
Power Company. It is understood that the company
The South
will save $8,000 a year by the change.
Butte plant will be held ready for any emergency.
operatCompany,
Renton
Railway
Seattle
and
The
ing an electric line from Seattle to Renton, Wash.,
has been reorganized as the Seattle, Renton and
Southern Railway Company, with a capital stock of
New rolling stock has been purchased
$1,500,000.
and the line will be double-tracked and ultimately
extended.
Hord & Keator of Chicago have filed an acceptance of the franchise granted last November for a
They prostreet-railway system in Mankato, Minn.
pose an electric line to St. Peter, Minn., and ultiR.
mately on to St. Paul and MinneapoHs.
capital

at the Park Row terminal of the New York
Central will come under the immediate supervision
of Mr. Wilgus.

work

A

Pittsburg press dispatch of January 31st says:
B. Allison, a well-known electrical contractor,
was called to the door of his house in Sheraden, at
two o'clock this morning and shot down by a mysterious assailant, who has not yet been identified.
Mr. Allison is seriously wounded."
"C.

Arthur HoUoway of Salisbury, Md., was killed on
January 30th by an electric shock while working in
the testing department of the General Electric Company in Schenectady, N. Y. He received the full
current of a 2,300-volt circuit. He, was a graduate
of Pennsylvania State College and was 23 years old.

The many
manager

Sir Oliver Lodge has been appointed the Romanes
lecturer at the University of Oxford for the present
year.

Bentley of Jamestown, N. Y., has been
appointed general manager of the Marconi Wireless
Telegraph Company, with headquarters in New
York.

W. H.

Clarence L. Fulmer, son of D. M. Fulraer, president of the D. M. Fulmer Lumber Company, died
at his home in Florence, Wis., January 29th of
typhoid fever.

Samuel G. Neiler of the firm of Pierce, Richardson & Neiler of Chicago, consulting engineers, is
recovering from a recent severe illness, to the gratiHe is expected at his office
fication of his friends.
in a day or so.
A, A. Anderson, formerly general manager of the
Pennsylvania and Mahoning Valley electric-railway
lines at Youngstown, Ohio, has been chosen as general manager of the Union Traction Company's lines,
with headquarters at Anderson, Ind.

William E. Athearn of New York, assistant elecengineer of the Western Union Telegraph
to accept a position on the
engineering staff of the American Telephone and
Telegraph Company. He is succeeded by Frank

trical

Company, has resigned

Kitton

of

Buffalo.

Wilgus, formerly chief engineer of the
New York Central Railroad Company, has been
appointed fifth vice-president of the company, with
He will have, under the
offices in New York city.
direction of the president, general charge and supervision of all construction work and w-ill assist_ the
third vice-president in matters pertaining to maintenance of way and structures. The new electrical

William

J.

friends of
for the Wagner

George B. Foster, Chicago
and Bullock Electric Manu-

facturing Companies, w'ill learn with regret that he
has been confined to his home for over three weeks
by a severe case of rheumatism. His condition is
now improving, and he soon expects to be at his
office again.

Jacob Levin,

assistant

district

superintendent

Western Union Telegraph Company

the

at

of

Minne-

has been appointed inspector of the eastern
division of that company, with headquarters in New
York. Mr. Levin succeeds E, P. Griffith, resigned,
who has become telegraph superintendent of the
Erie kailroad.
apolis,

George H. Gibson has resigned his position with
the Westinghouse Companies' Publishing Department
of Pittsburg, Pa., to accept a position with the B.
F. Sturtevant Company of Jamaica Plain Station,
Boston, Mass.
Mr. Gibson was formerly a member
of the editorial staff of the Efigineering News of
New York city, and is a graduate of the engineering
department of the University of Michigan.

David Philipps Jones, a well-known civil, mechanical and naval engineer, died at his home in
Pittsburg on January 30th. Mr. Jones had served
several years with the navy and was connected with
the Bureau of Steam Engineering. He was president
of the West Kansas Constructing Company, and
from 1S85 to 1888 was professor of mechanical engineering in the Kansas Normal College. He was
one of the consulting engineers of the Louisiana
Purchase Exposition, and at the time of his death
was actively engaged in that work.

A New

York wedding

in which a number of
were interested was that of Mr.
Hiram Edward Manville of Milwaukee and Miss
Henrietta Estelle Romaine, daughter of Frank Hall
Romaine, on January 28th. Rev. Dr. D. Parker
Morgan performed the ceremony in the Church of
the Heavenly Rest.
Mrs. Clarence Levey was the
matron of honor; there were no bridesmaids. Frederick W. Rockwell was the best man, and Frank
Hall Romaine, Jr., a brother of the bride, David C.
Pye, Robert C. Caldwell and William Mayne were
ushers.
A reception and wedding breakfast at
electrical

Sherry's

people

followed the ceremony.

ELECTRIC LIGHTING.
Bayne, La.,
light

is

to build a

waterworks and

electric-

plant.

stated that an electric-light
erected soon in Bangor, Mich.
It

plant

is

The

PERSONAL.

February

will

be

City Council of Trenton, Tenn., has decided
electric-light plant owned by Wade &

buy the
Koenan.
to

well-known

New

England

franchise by
J.
the village authorities to construct and operate an
electric-light plant in Monticello, 111.
a

City Council of Harrodsburg, Ky., has decided

to take definite steps at once in the matter of establishing an electric-light plant.
The plant is to cost

about

.$20,000.

The

business men of Centralia, 111., who contend
that the prices of electric light and gas are too high,
have held a meeting, and will take steps to see
if it will be possible to lower the price; if not, a
company may be formed and a business men's light
plant installed.

The United Water and Light Company has purchased the electric-light plant of the village of Wilmington, Ohio. It will rebuild the plant during the

summer and will install in it two 200-kilowatt units
and two 20 by 42-inch automatic engines, in connection with a complete waterworks system.
E. D.
Hurst is the superintendent.

Owing

by

a

The city of Siou.x City, Iowa, received on January
27th a very agreeable addition to its finances in the
form of a deposit of $2,067.77, given to the city
treasurer by L. L. Kellogg, manager of the Sioux
City Gas and Electric Companj'. This money is two
per cent, of the gross receipts of the company for
the last six months and is given to the city according
to the company's agreement to turn over that percentage of its gross earnings.
The Milwaukee Electric Railway and Light Company is to have a rival in the newly organized Milwaukee Gas and Coke Company, according to a statement attributed to Ferdinand Schlesinger, who, with
Mark Hanna, Charles Ray and others, is interested
in the new company.
Mr. Schlesinger says the company has plans under consideration for the conversion of gas which it produces into electricity. This
would be done, he explained, by using the gas as
fuel to operate electric generating machinery.
"Our
plans are still in somewhat indefinite shape, but this
is one of the things we have seriously under consideration," said Mr. Schlesinger.
"We shall have a
large amount of gas on hand, of which we propose
to make use, and this is one of the uses to which it
can be satisfactorily put.
shall, if the idea works
out as we expect, furnish electricity for all purposes
for which it is generally used."

We

ELECTRIC RAILWAYS.
It

Murray A. Verner

said that

is

backed by

New York

capital,

of

Pittsburg,

has secured the con-

tract for the extensive electric-railway

improvements

Petersburg, Russia, mentioned in the last issue

in St.

Western

of the

Electrician.

John I. Beggs of Milwaukee denies that the Milwaukee Electric Railway and Light Company and
the interurban interests with which he is connected
are to be consolidated with the electric-railway and
light properties of the Emerson McMillin syndicate
Southern Wisconsin.

in

The Wisconsin River Railway and Power Company of Plover, Wis., has been incorporated with
a capital

The company may

of $100,000.

construct

and operate a street railway from the village of
Plover, Portage County, through the cities of Stevens
Point and Wausau and intervening towns and villages.
The company may also conduct the business
of electric lighting and heating and operate grist
and flour mills and other plants which may be run
by

electricity.

Hauling cotton

one of the principal sources

will be

of revenue of the Fort

Worth-Springtown (Texas)

The farmers are anxious to have the road built, provided it will be able
to haul freight, for the simple reason that they are
now practically isolated in this respect, being compelled to haul their cotton, grains, fruit, etc., a distance of 17 to 20 miles, to V^^eatherford. It now
costs them about $1 a bale to get cotton to the railroad.
One farmer in. the vicinity of Springtown
has agreed to give to the company $1 a bale for a
term of five years, provided it will build the road.
Tile people of Springtown also agree to give a bonus
of $10,000 and the right-of-way through the town.
Other equally as valuable offers are made from other
towns along the proposed road.
electric railwa}', if

it

is built.

AUTOMOBILES.

cities.

H. Staedtler has been granted

The

woman was hugged

married

1903

stranger in going along the
Merrick Road. It
proved, however, a case of accident, occasioned by
the intense darkness, so the hugger said, as he collided with the woman and had to put his arms about
her to save her from falling."

A. syndicate of New York capitalists is said to be
planning a combination of a number of electric-light
plants in

7,

to scarcity of coal, the trustees of the village ot Freeport, N. Y., were obliged to discontinue
street
arc-lighting service recently.
the
The police
value of well-lighted streets is shown by the following extract from a newspaper writer's account of
Freeport's predicament: "Since the village has become shrouded in darkness nightly the male population has resorted to lanterns and armed themselves
to be protected against possible hold-ups, and the
fair sex are living in continuous fear of 'Jack the
Hugger' and other annoying characters. It is reported that last week, while on her way home, a

stated that the General Electric Company
proposes to enter the automobile trade. According
to report, the company has been experimenting with
a gasoline machine for which it controls the patents
and which is said to be one of the best machines on
the market.
The machine may be manufactured
at the Lynn works.
It

is

Arthur Brisbane, the able editor of the New York
Evening Journal, says that in less than 50 years
from now the working man, the mechanic and the
laborer will go to their work from their cottages in
the country in automobiles. He says that the history of the bicycle, first the fad of the rich and afterward the useful conveyance of the poor, will be
repeated in the case of the automobile.

POWER TRANSMISSION.
A

Pittsburg account says that the Phipps power
plant is to be erected at an estimated cost of $425.000,

on Duqnesne Way.

When

completed

it

will

capacity of 7,200 horsepower, which is
to be used for lighting, heating, operating elevators
other
purposes.
and

have

a

Senator Nelson has favorably reported to the
United States Senate the bill of Senator Clapp permitting the building of a dam across the St. Croix
River at St. Croix Falls, Wisconsin, by the St. Croix
Improvement Company of Minnesota. The bill was
amended in committee to leave a channel open for
navigation and to protect other public interests. The
company proposes to generate electricity. Martin B.

Koon

is

its

president.

j
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SOCIETIES

AND SCHOOLS.

ciation

The Chicago Steam Engineers' Club has been

rein-

cently organized in Chicago for the "social and
tellectual advancement and improvement of the con-

surrounding

ditions

its

members."

mem-

Resident

bers of the club shall be- engineers and others who
may be interested in or connected with the profession of steam engineering.

There is hope of a technical school at the UniMany
versity of Rochester some time in the future.
additions have recently been made to the instrulaboratory,
inthe
physical
ments and apparatus of
cluding a lo-ohm Reichsanstalt resistance standard
correct to one one-hundredth of one per cent. The
students have been making a 20-cell storage battery,
and castings for a one-kilowatt alternator of the
type have been ordered.

The annual dinner of the American Institute of
Electrical Engineers will be held at Sherry's, New

office

The

booklet

may

be

obtained

&

Westinghouse, Church, Kerr

Co.

The 1903 catalogue of J. H. Williams & Co., BrookN. Y., treats of the firm's iron, steel, copper,
bronze and aluminum drop-forgings. Several excellent half-tone cuts illustrate special forgings not in
stock or for sale, but used to show character of work
done only. The catalogue has an artistic colored
cover and views of the facto^}^
lyn,

_

revolvinsr-field

Detroit.
of

at

from any
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A

souvenir of an inspection trip made by
Society of Civil Engineers to the

American

the

new

North German Lloyd Steamship
Company at Hoboken, N. J., has been issued by the
Joseph Dixon Crucible Company of Jersey City,
terminal

N.

of

the

Several construction views are shown of the
steel and metal work of the bulkhead
and piers, all of which is protected with

J.

structural
buildings

Dixon's

silica-graphite

paint.

_

York

city,

specifically

on Monday, February 9th, and will be
Mr. Andrew Cara "library" dinner.

negie, who has made a generous donation to the
library fund, is to be the guest of honor upon this
interesting occasion. The hst of speakers will not
be long, but will include some very well-known men.
The dinner is to be attended by ladies as well as
gentlemen. Tickets will be $5 a plate, without wine,
and orders should be sent in at once to the secretary
at 95 Liberty Street, New York.

SPACE TELEGRAPHY.
Recent experiments on the military railroad between berlin and Zossen, in connection with keeping
-a moving train in continuous wireless communication
with the signal station, are said to have been completely successful.
The Braun system was used.
Professor Braun of Strasburg University an-,
nounces to the Strasburg Scientific Society, according to a Berlin dispatch, that he has discovered a
method of producing electric energy of unlimited

volume and projecting it into space in the iorm of
waves to any desired distance. He thinks
he has substantially reached a method of transmitelectric

ting exclusively to one point of the compass, thus
avoiding interference by ether waves.

The American De Forest Wireless Telegraph
Company was incorporated on January 5th at KitThe
ten.', Maine, "with a capitalization of $5,000,000.
company is to operate under the patents of the De
Forest Wireless Telegraph Company throughout the
United States and Porto Rico. The following is
a list of the names of the directors
Lee De For-

MISCELLANEOUS.
In the hope of settling the strike of electrical workers against the Robertson Electrical Company of
Buttalo, it has been agreed by the union men and
employers to settle the differences by means of arbitration.

^ The Spanish government is installing Westinghouse motors in its gun shops at Trubia, and the
Spanish arsenal at Ferrol is also shortly to be
equipped with a number of motors and other electrical machinery.

A

a certain kind of articles.
The journal named (organ of the association "La Industria Electrica en
Espana") expresses the hope that this may lead to
the recent advances of American industry becoming
known in Spain, thus giving rise to a. powerful development of the industry' of that country.

The Allis-Chalmers Company of Chicago is sending to its friends a souvenir that will be valued
and preserved. It is a paper-weight made of metal
run in the first heat at the new West Allis foundry
at Milwaukee.
The casting is nickel-plated and
neatly lettered, and in it two bronze medallions are
inserted, one showing the head of Edwin Reynolds,
chief engineer of the company, and the other a view
of the West Allis works, designed by Mr. Reynolds.
The Northern Electrical Manufacturing Company,
Madison. Wis., is now occupying two 'wings just
added to its works. The wings are occupied by the
new power plant, the paint shop, brass-working department, pattern department and boxing department.
The power plant occupies the major portion of the
large addition and is a new departure; heretofore
power and lighting required have been purchased
from the local central station. Direct-current motors
are used throughout the shops in driving machines
and machine tools. Two generating units supply the
current.
The larger is used for the day load and is
a 200-kilowatt Northern dynamo, direct-connected
to a 225-horsepower Vilter-Corliss engine.
A 50kilowatt Northern dynamo, direct-connected to a
75-horsepower Ball engine, furnishes power for the
night shift. A motor-generator supplies an alternating current for the lighting system.

number

of United States letters patent for electrical devices and also the inventions described in
several pending applications will be offered by sale
by public auction at the Real Estate Exchange, Baltimore, Md., on March 3d. The persons selling the
patents are George Whitelock and Arthur Steuart
of Baltimore, who have been appointed special masters in the case of Albert H. Henderson against EHas
E. Ries, pending in the United States Circuit Court,
District of Maryland.
The patents and applications
are 65 in number and are divided into 13 groups, as
follows
Automatic signaling device for railroads,
:

welding and tempering, electric riveting,
soldering, electric heating, induction coils,
dynamo-electric machines and motors, overhead conductors for electric railways, brake and traction systems, conduits for electric and cable railways, electric-railway systems, transformer railway systems,
induction railway, and apparatus for removing ice
and snow from railway tracks.
electric
electric

BUSINESS.
Delivouk

&

George,

Chicago, manufacturers of
multipolar dynamos and motors, are distributing to
the trade a circular descriptive of their lo-horsepower, direct-current, multipolar motors, for which
they lay claim to the greatest efficiency and durability.'N
E. R. Crolius & Son, 6421 Parnell Avenue, Chicago, report that the demand for their solder is
rapidly increasing. The Chicago Edison Company
is an extensive user of this solder, and the makers
have lately received a large number of orders from
the East.

George L. Lindsley, president the Lindsley BroCompany, Chicago, producer of cedar poles,
has left on his annual trip to Washington, Oregon
and Idaho, to look after the interests of his company, and to attend the annual meeting of the Lindsthers

ley brothers.

:

York, A. W'hite of New York, Ferdinand
W. Peck of Chicago, Henry Doscher, C. C. Galbraith, W. N. Harte, and M. M. MacRae of Philadelphia, Clarence G. Tompkins and Dr. Samtiel V.
Abel of New York.

est of

New

Last week witnessed the

attempt to

first

supply

incoming steamers at Queenstown with news service
by space telegraph^-. The Renter's Telegram Company sent 100 words of news through the Marconi
Wireless Telegraph Compan}' to the Cunard liner
Lucania. The Marconi company at first will only
engage to attempt to transmit messages 20 to 30
miles from Brow Head, so the news will only reach
the steamer a few hours before her arrival at Queenstown. The company will have a better chance with
the Atlantic Transport Line steamers, which pass
20 miles from the Scilly Islands, but reach London
48 hours later.

The Ohio Brass Company of Mansfield, Ohio, is
sending out "A Short Stor>' Taken from Life" to
show the fine insulating quality of a Dirigo hanger
as demonstrated by a recent short-circuit of 1,500
amperes on the Millcreek Valley (Ohio) street railroad.

The Sterling Electrical Manufacturing Company
of Warren, Ohio, has just issued a revised copy
of its Midnight Sun catalogue, in which it has
included many special features which rehder this
"booklet a desirable acquisition for any central-station
plant, as the pamphlet contains much of interest to
lamp users.

Several

"flyers"

recently issued

Wheeler Company of Ampere, N.

by the Crocker-

for insertion in
"its
bulletin files, treat of increased cutting speeds,
the company's tj'pe-D machine, motor-driven linotype machine, motors for elevator duty, countershaft
motors and motor-driven rotary planer, printing
presses, grinder and compressor.

The Westinghouse
Company of Pittsburg,

Electric

J.,

and

Kelly of Gainesville, Texas, is said to be
dynamos, incandescent lamps,
switchboard, wire, steam engines, pumps, boilers,
heater, etc.
Immediate shipment is' desired.
_

P.

the

market for

The Sundh Electric
capitalized at $100,000,
W. E. Quimby of

of New York city,
was recently incorporated by

Company

New

Orange,
Conn.

N.

J.,

York, Austin Colgate of
Tuigue of Greenwich,

and W.

J.

The Cable Joint Company of America of New
York city has been incorporated to manufacture
and

electrical appliances.

the

directors

are

J.

W. M. Murphy, New York, and

& Seymour

of Solvay, N. Y., are distributing
their latest illustrated catalogue of electrical speciatIt illustrates porcelain cleats, tubes, knobs, inties.
sulators, cut-outs, rosettes, sockets, etc.
The illustrations are of a high order of merit.

Pass

M.

in

Manufacturing

Pa., is distributing a 20-page
bulletin, No. io6r,. which is descriptive of its new
line of automobile-charging outfits, including switch-

boards, motor-generators, and engine-driven sets, etc.
Westinghouse. Church, Kerr & Co. have reprinted
in pamphlet form, for general distribution. E. H.
Sniffin's paper upon "The Steam Turbine." which
was read before the American Street Railwav Asso-

Its

capital

is

D, Maguire and
G.

F.

Valentine,

Larchmont, N. Y.

Edward

P. B'urch, the

well-known

electrical engi-

neer of Minneapolis, has recently been retained on
several exceptionally large electrical installations.
Mr. Burch is one of the best-known engineers in
the West, and although his headquarters are in
Minneapolis, he is called to all parts of the country
for his professional services.

The General Electrical Repair Company, Chicago,
has been reorganized and changed the name to the
Peerless Electric Company. In addition to the general repair work that this company has done for
some years, it is building improved motors, ranging
from one-fourth to 15 horsepower. Mr. Poelma is
manager of the Peerless company.^
The International Steam Pump Company states
that the growth of the business has so far exceeded
expectations, that it has become necessary to enlarge and concentrate existing plants and build new
factories to meet changed conditions.
The net profits
for three years have averaged 6,95 per cent, on the
common stock over and above all fixed charges.
tract of land has been purchased, and work begun
on a plant at Harrison, N. J., which, it is asserted,
will be by far the largest pump works in the world.
To provide for these purposes and furnish funds for
improvements already made, for which the company
has already borrowed $700,000, the directors have
authorized an issue of $3,500,000 debentures.

A

According to La Energia Electrlca of Madrid.
Hispano-American Electrical Society has been
formed by a syndicate of American firms in different
branches of the electrical trade, each of which has,
the

for

many

years past,

made

Electric

Appliance

Company

of

Chicago,

Packard incandescent lamps, makes
the claim for its factory that, while it is large enough
to handle quickly any sized order, it is at the same
time small enough to give each order its careful
and personal attention.
selling agent for

The Eastern Electric Contract Company has been
incorporated in New Jersey with a capital of $100,000 by Le Grand Bouker, W. Mondo Greene and
Charles N. King.

cable joints
$i2.soo, and

PUBLICATIONS.

The

TRADE NEWS.

a specialty of constructing

W. N. Matthews &: Bros., St. Louis, announce that
they have purchased a large lot of globes of various
styles and shapes for Helios, G. I., A.-B. and Wood
arc lamps on which attractive prices will be quoted.
These globes are said to be as good as new. The
firm also has on hand a choice stock of Sterling enclosed-arc lamps.
The Standard Pole and Tie Company of 135 Front
Street, New York city, has completed work on its
cross-arm mill at Brooksville, Fla., which is situated
in Hernando County, in the center of the Florida
heart-pine belt.
The mill has a capacity of 40,000
feet a day and is equipped to turn out arms of any
dimension and bore. Shipments have already been
made, and the company is in excellent position to
fill
all orders and make prompt shipment to any
point.
All arms turned out are subjected to careful
inspection before shipment, and, upon request, samples will gladly be

furnished.

The

Electric Storage Battery Company of Philadelphia has recently adopted a policy concerning the
renewals of plates in Exide batteries which promises
to attract the favorable attention of users of electric
vehicles in that it reduces to a minimum the cost,
of these new parts. Information regarding this departure may be secured from any of the sales offices
of the company or from the Exide battery depots at
Philadelphia, New York. Chicago, St. Louis, Buffalo, Rochester and Detrpit.
significant feature
of the recent automobile show at Madison Square
Garden, New York, was the fact that of the eight
manufacturers of electric vehicles exhibiting, six
used the Exide batteries.

A

The Electric Machinery Company of Minneapolis,
manufacturer of direct and alternating- current machinery for lighting and power transmission,
reports a flourishing business. The company recently increased its capital stock to $125,000 and has
added about $10,000 worth of new machinen'. It is
now thoroughly equipped to make anything in its
line in the shortest possible time and has found it
necessary to work its force overtime in order to
meet the demand for its products. The company
makes machines from one to 500-kiIowatt capacity
and states that it has nearly 10,000-kilowatt capacity
It has received many letin successful operation.
ters from customers who speak in the highest terms
of its machines. The company was established in
1891. and although located in the Northwest, ii is
filling orders from all part? of the country.
Minn.,

~

,
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ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (i'nited States Patent
Surface-contact
Structure.
Edward M.
Hewlett. Schenectady, N. Y., assignor to the
General Electric Company. Schenectady, N. Y.
Original application filed October 20, 1897. Divided and this appHcation filed March 27, ipoi.
Renewed April 23, 1902.
A structure far electric railways is described which con-

719,003.

sists of an insulating block having an upper recess and a
vertical groove communicatine therewith, a metal bolt in
the groove, a metal stud screwed to the upper end of the
bolt and resting in the upper recess of the support, and a
spring between the head of the bolt and the lower part of
the insulating support. (See tut.)

Tuning Device for Wireless Telegraphy.
William S. Hogg, U. S. Navy, assignor of one-

719,005.

half 10 the

New

pany,

Greater New York Security
York. N. Y. Application filed

ComMarch

£902.

4,

See page

Harry

L.

sy, igoj.

Morse,

Chase- Shawmut
Application filed Feb-

Company, Boston, Mass.
ruary'

January

OfficeJ

Electric Fuse or Cut-out.
Boston, Mass., assignor to the

719.025.

1902.

24,

The fuse consists of a shell or case provided with a hole,
a fuse-wire contained witbin it. refractory material contained in the shell or case between the fuse-wire and hole
and a removable indicating plug normilly held in the
hole and adapted to be ejected by au increase of pressure
in the shell or case and a foraminous covering for the hole.
Electric Fuse or Cut-out. Harry L. Morse.
Boston. Mass., assignor to the Chase-Shawnmt
Application filed July

719.026.

Company, Boston, Mass.
iy02.

25,

Switch-controlling Apparatus.
Charles W.
Squires and James B. Squires, Springfield, Mass.
Application filed July 2, 1902.

7I9,C92_ Electric
Davis.
New

March

— SURFACE CONTACT
Andrew

Trolley.

719,006-

Application

Ohio.

filed

J.

STRUCTURE.

Johnson.

April

14,

Cleveland,

1902.

The leverage

of the operating arm upon the trolley pole
inversely and propottiooately changed by the corresponding movement of the free end of the operating arm
along the trolley pole.
is

filed

April

Electric Car Sign.
Irving B. Brower, Philadelphia, Pa. Application filed .April 4, 1902.

719,180.

The sign has a frame adapted to be illuminated, a
bracket adapted to support the frame and having a chamber (herein, and a resilient piece occupying the chamber
and adapted to contact with a conductor on the frame, the
piece and the illuminator of the frame being in an electric
circnit.

indicating device at the hole in the shell consists of
a piece of flexible material covering the hole and adapted
to be protruded therefrom by an increase of pressure in
the shell.

Combined in a railway switch-tongue are an electromagnetic device for throwing the tongue, an electric-circuit
conductor leading from a feed-wire to a return wire and
comprising in its circuit the coils of the electromagnetic
tongue-optrating device and also comprising in the circuit an electric-circutt switch, and an electromagnet
device for operating the circuit switch.

NO. 719,003.

Application

In the machine combiaed with an armature adapted to
be rotatably oscillated are a spring adapted to rotate the
armature in a given direction, a counteracting spring
adapted to rotate the armature in the opposite direction,
and means for oscillating the armature.

An

7I9j055-

117.

son. Battle Creek, Mich.
1902.
14,

22,

Self-playing

York,

N.

Y.

Piano. George
H.
Application filed

1899.

One claim reads: lu an electrical setf-playing instrnment. the combination with a plurality of contacts, of a
music-roll holder movable to and from the contacts snd
carrying a contact-roller adapted to contact with the contacts, and mecH*nism for feeding the music sheet over the
roller, electrically operated mechanism controlled by the
music sheet for actuating the key-operatine mechanism,
and a circuit-breaker operating when the music-roll bolder
is moved out of operative position to break the circuit controlling the electrically opt rated mechanism.
Self-playing
Musical
InstruGeorge H. Davis, Brooklyn, N. Y. Ap-

Electrical

719.093-

ment.

plication filed November 26, 1900.
Electromagnets ire used in the operation
ment.

cf the

Hoisting Apparatus.
Earl H. Browning
and Victor R. Browning. Cleveland, Ohio. Application filed October 4, 1901.

719.182.

In the apparatus are a drum, a motor, a shaft driven by
the motor, a gearwheel loosely mounted on the shaft, an
electric clutch for securing the gear to the shaft, driving
connections between the gear and drum, and electric connections for passing a t urrent through the motor and the
clutch to start the shaft and simultaneously to clutch the
gear thereto.

Process of Treating Argillaceous and AlCharles H. Gage, Denver, Colo.»
Jesse E. Krepps, Pittsburg, Pa.
Application filed October 29, 1901.
The process described corsists in subjecting the orts to

719,207.

kaline Ores.
assignor to

a bath of hydrocyanic acid, agitating the mixture, then
adding a solution of potassium cyanide and agitating until
all chemical action ceases, and then separatirg the pre-

cious metals by eleclrodeposition.

Telephone System. Wiihelm Hohne, SchoneGermany. Application filed April 17, 1902,

719,219.

berg,

The system has a switch spring-actuated normally into
open position, so as to prevent the station at which it is
located being connecti d in parallel wiih other communicating stations. Doiwiibstardine the switch plug of ihe
station remains in conne. tion with a socket of the switch,
bos.

instru-

Electric Railway.
Martin T. A. Kubierschky, Berlin, Germany. Application filed March

719,016.
22,

1902.

In a sectional electric railway, combined with the
feeder, are sectional conductors, electromagcetic switches
for connecting the conductor sections and feeder, and a
circuit controlled at each switch, which has two branches,
one leading through the car motor to return, and the other
leading through the coil of an advance switch and a resistance to return.

719,018.

W.

Automatic Electric-circuit Controller. Harry
Leonard, New York, N. Y. Application

filed

May

7,

1901.

Tba circuit controller has a resistance-adJDSting switch,
ao electromagnetic circuit-breaker arm io series therewith, and a hammer-blow arm which upon failure of the
supply electromotive force delivers a blow upon the resistance-adjusting

ance or

to

open

arm and moves

it

— RAILWAY

NO. 179,020.

MOTOR-COOLING SYSTEM.

NO. 719.355.

—TELEGRAPH

RELAY.

so as to insert resist-

tihe circuit.

Device

Line-tapping

719,095.

for

Telegraph or
Dietz, Munich,

Telephone Circuits. Christian
Germany. Application filed August
Combined with

2,

1902.

hook secured at
the upper end of the same for engagement with the cot responding line-wire, a casing at the lower end of the tube,
gf a reel within the casing, a flexible conductor arranged
to be wound on the reel, and a connecting hook secured to
the free end of the flexible conductor and arranged to
rest, when not in use, at the upper end of the telescopic
tube, the hook being arranged to engage the corresponding
a telescopic tube are a

Electric Socket.
Albert P. Seymour, Syra719,265.
Application filed February 10, 1902-.
cuse, N. Y.
.'^n incandescent-lamp socket is described.

Claude H. Everett, At-

Storage Battery.
719^315Application
lanta, Ga.

filed

July

8,

1901.

A

positive storage-battery plate consists of the combination of a vertical support, arms extending horizontally
therefrom, and corrugated sheet-lead strips, such strips
having openings therein in which the arms are adapted to
be received, and such strips being secured upon the arms.

line-wire.

Electromechanical Governor.

7I9,.^25.

Trolley- wire Support. Ebenezer Hill, South
Norwalk, Conn. Application filed May 7, 1902.

719,112.

A trolUy-wire suppoit of uniform cross-section and
having a longitudinal enlargement has a hanger with a
continuous longitudinal recess and a reduced neck, the
recess being adapted to receive the enlargement, the support being continuous to extend between a number of
such hangers.

Nelson Hiss,

Elevator.

719,114.

Application

filed

May

22,

New

York, N. Y.

1902.

The apparaius consists of hoisting means operated by
an electric motor, an electrodyaamic broke for the hoisting
means, main controllers for the moior and brake, elecircmagnetic means for operating each of the contiollers and
a switch adapted to establish operative electric circuits in
tbe main ccntrollers successively.

Automatic Electric Switch.

719,122.
St.

Louis.

Mo.

Application

filed

Walter Lasar,
February il,

1902.

NO. 719, 149.

—ARC LAMP.

Railway Electric Motor-cooling System.
Cyprien O. Mailloux and William C. Gotshall,
New York. N. Y. Application filed October 6,

719,020.

The switch comprises arotatable switchboard, a wormgear thereon, and a worm operatively connected to the driving mechanism to be actuated thereby. The switchboard
has a number of contact plates electrically connected to
the several motor circuits, and a pivotally mounted arm
having brushes is arranged to co-operate with the plates.
Means independent of the driving mechanism are provided for movini; the arm independently of the switchboard. The means for moving the arm are arranged to
operate several indicators simultaneously.

1902.

The combination with an electric-railway motor and a
source of compressed air carried by a car propelled
thereby, of a valve adapted to release and discharge the
air from the source into or upon the motor to keep the
temperature of the same down, and means for controlling
the action of the valve operating periodically and independently of any variations of pressure in the source of
compressed air. (See cut.)
Alternate-current

Traction System. William M. Mordey, Westminster, London, England.
Application filed November 14, 1902.

^19,024.

719,149.

Electric

Arc Lamp.

Albert F. Shore,

New

York, N. Y., assignor of two-thirds to Daniel
N. Hurlbut, New \ork, N. Y. Application filed
January 29, 1900. Renewed July 19, 1902.
Arc-feeding mechanism consists of a solenoid, a plurger

Elisha Gray,

Highland Park, 111., assignor lo the Gray Telephone Company. Waterville. Maine, and Boston,
Mass.

Application

filed

November

6,

1899.

Alexander Muirhead,
Application filed August

Electric Telegraphy.

7I9j355-

England.

Shortlands,
1902.

II,

Combined in a telegraphic relay are a receiving coil
energized by message impulses, an index actuated by the
coil, means applied directly lo the index indepeudently of
the coil to give directive force thereto and further means
serving to turn a part of the first-named means to give
directive force to the index and thereby coirect the "zero"
thereof. (See cut )

Electric Danger and
Safety Signal for
Henry F. Spurr, Jr., Boston, Mass.
Railways.
Application filed April 24, 1902.
Brushes carried by the trains make contact with the

719,388.

blfick rails.

.\

pair of electric lamps of diverse colors

is

arranged in the engineer's cab. There are conductors
from the lamps through the brushes to the rails, and conductors completing Ihe circuit from the lamps through the
body of the engine to the traffic rails of the railway, the
danger-signal being given to the engineer when a train is
on the next block ahead, two engines never being in the

same
719.390.
Jr.,
2,

circuit.

Electric

Time Switch.

London. England.

James

Application

J. Stockall,
filed August

1902.

Combined with a switch are two arms, one of which
operates the switch one way and the other the other way,
a spring for operating the arms when released and cam
means controlling the arms, the cam means comprising a
pair of cams, two separate spindles therefrr upon which
the cams are set and a dial and settinf;-hand for each cam,
whereby each may be adjusted to cause the actuation of
the aims at the proper moment.

working

solenoid, a weighted rock-lever, a circuframe attached to the main feeding shaft,
and means for rotating the frame by the motion of the
in the
larly rotating

rock lever.

719,167.

(See

cut.)

Magneto-electric Macliine.

James M. Wil-

Appliance for Electrically Operating Vesand Torpedoes from a Distance. Lida
sels
Wilson, Brooklyn, N. Y. Application filed April

719,405.

21,

1902.
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By an official bulletin posted February 3d the New
York Central and Hudson River Railroad Company gave notice of what will be one of the
most important electric-railway conversions ever undertaken by a steam-railroad company. The notice
is

to

the effect that the electrification of the New
York and
lines in the city of

New

York Central

be in charge of a commission consisting of W. J. Wilgus, fifth vice-president of the
company, Bion J. Arnold, electrical engineer, of
Chicago, Frank J. Sprague, electrical engineer, of
will

vicinity

W.

New

J.

Wilgns, Fifth Vice-president,

George

York,

electrical

engineer,

York, and A. M.

Gibbs,
of New
Waitt, su-

perintendent of motive power
The elecof the company.

and mechanical engi-

trical

neering force for carrying on
the work will be in charge of
Mr. Edwin B. Katte, electrical engineer of the company.

The commission for this
important work is thus composed of five members two

—

of the railroad company and three consulting engineers, with Mr. Katte assoofiicers

manner indicomposed of
strong men, and the best pos-

ciated

in

the

cated.

It

is

solution of the problem
presented, in the present state
of the art of electric railroading, should be arrived at. The
work in hand consists in prosible

New York

Central.

14,

on the advice of Mr. B. J. Arnold, who, in August,
1901, was commissioned by the railroad company to
study the conditions governing the operation of trains
between Mott Haven Junction and Grand Central
Station and to report on the feasibility of operating
them by electricity. This part of the system is entirely in New York city and only between five and
six miles long; it forms the main artery through
which the trains from the three divisions of the
New York Central and the main line of the New

New Haven
New York.

and Hartford railroads enter the
Nearly 600 train movements are
made daily on these congested tracks, which are
laid partly on an elevated structure and partly in

York,

city of

Bion

J.

Arnold,

No. 7

1903.

Member of Commission.

same time. These include changes and addiGrand Central Station and its immediate
vicinity, elimination of grade crossings in The Bronx,

at the

tions
etc.

in

In

all,

probably over $20,000,000 will

be ex-

pended on the new work. The agreement by the
city is conditioned upon the railroad companies' procuring and aiding the city to procure all legislation
necessary to permit the change of motive power from
steam to electricity in the Park Avenue tunnel.
There is a proviso that in case of an emergency or
breakdown through trains only may be temporarily
operated by steam, the emergency in each case to
be determined by the mayor of the city of New York.
In case of a breakdown steam may be used for three

Frank

J.

Sprague,

Member

of

Commission.

and after that the railroad company must pay the
city $500 a day penalty unless
a certificate is obtained from
the mayor that the use of
days,

steam is further justified. The
agreement declares that no

power house shall be situated
on Manhattan Island more
than two blocks from the
water front, except with the
consent of the Board of Estimate.

William
appointed
of the

J.

Wilgus, recently

fifth

vice-president
Central and

New York

Hudson River Railroad Company,

is

a native of Buffalo,

where he was born in 1865.
He is an engineer, and his
railroad service dates from
beginning with western
In 1891 he was resident engineer of the Chicago
Railway
Transfer
Union
Mr. Wilgus' conCompany.
1885,

roads.

viding for the electrical operation of trains from the
nection with the New York
Edwin B. Katte, Electrical Engineer, New York
Waitt, Superintendent of Motive Power, New
Grand Central Station to
Central.
from 1893,
York Central.
dates
Central
Croton Landing, 35 miles
ELECTRIFICATION OF NEW YORK CENTRAI, RAILROAD LINES.
when he began as assistant
out
on the Hudson diThe electrification which engineer of maintenance of way on the Rome,
the tunnel referred to.
vision
to
from the Grand
Station
Central
Watertown and Ogdenshurg (New York Central
North White Plains, 29 miles out on the Harlem
his been decided upon extends to a much greater
system). He has held the positions of chief engineer
distance from Grand Central Station, but the most
division, and the
complete electrification of the
of the Terminal Railway of Buffalo, resident engidifficult engineering of the problem is to be met with
Yonkers division (from One-hundred-and-fifty-fifth
neer of the eastern division, chief assistant engineer
in operating trains in the yards and tracks between
Street to Y'onkers). It will consume several years
of way and chief
Mott Haven and Forty-second Street. In an elab- all lines, engineer of maintenance
and must be carried on, of course, without interrupMr. Wilgus is a member of the American
engineer.
(Western Electrician
orate and valuable report
tion to the enormous volume of traffic daily going
Society of Civil Engineers, and is an engineer of
of June 28, 1902, pp. 458-460) Mr. Arnold found
and coming into the Grand Central Station (Fortyhigh professional attainments.
that while there would be a slight annual saving in
second Street and Fourth Avenue). When it is
Bion J. Arnold, second on the list of commisoperating expenses in favor of electricity, it would
completed the passenger service of the New York
sioners, needs no introduction to the readers of an
not be sufficient to warrant its adoption on the ground
Central in and near New York will be very greatly
He
electrical journal like the Western Electrician.
of economy alone, although its adoption is justified
improved, and the smoke nuisance in the Fourth
prominent electrical engineers of
Avenue tunnel, which has been a source of public on other grounds. He recommended, for the section is one of the most
the country, having paid especial attention to elecof road under consideration, the direct-current sysoutcry for years, will be entirely done away with.
born in Grand Rapids,
No engineering data of the plant and equipment tem in combination with the third rail for the main trical railroading. He was
Mich., in 1861, but spent his boyhood in Nebraska,
line and overhead construction for the yards.
contemplated are now ready for publication, if, inwhence his parents removed when he was a small
In addition to the electrical equipments, many
deed, they have been formulated.
He obtained his education in the schools
other improvements are planned to be carried out child.
This extensive improvement is undertaken largely
;
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of Ashland, Neb., the University of Nebraska, Hillsdale College and Cornell University. The degree of
E. E. was conferred upon him by the University of
Mr. Arnold has had a truly
Nebraska in 1897With natural ability of a high
varied experience.
order, he has raised himself to his present position
in his profession by the thoroughness of his work
and the manliness of his character. Since 1891 he
He designed the
has been a resident of Chicago.

power house of the Intramural elevated electric railway at the Chicago World's Fair. He has invented
a power-station system, a magnetic clutch and an
electro-pneumatic railway system of great promise.
In this very brief sketch space is not available for a
He was retained
list of Mr. Arnold's achievements.
by the New York Central, as related above, and his
remarkable work as consulting traction engineer for
the city of Chicago, culminating in a very comprehensive and valuable report, is still fresh in the

minds of all readers of this journal. Mr. Arnold
member of several technical societies, among
is a
others the American Institute of Electrical EngiIn 1900 Mr.
neers, of which he is a vice-president.
with

Arnold,
the

others,

International

represented

Electrical

the

Congress

Institute
at

at

Paris

the

E.xposition.

Frank

J. Sprague has gained well-earned distincby his work in developing the electric railway.
He is one of the best-known electrical engineers in
the country, and in 1892-93 was president of the

tion

American Institute of
was in earlier life an

Electrical
officer

in

He

Engineers.

the United

States

Power Required
In

Locomotive

Some

February

to Drive Machine Tools
Shops at Du Bois, Pa.

interesting tests

were recently made

in the

locomotive shops of the Buffalo, Rochester and
Pittsburg Railway at Du Bois, Pa., with the purpose of ascertaining the amount of power used by
various machine tools when operating in regular
routine work, and at the same time the power lost
in shafting and belting in a group-driven system-

The plant consists of five buildings, viz., the power
house, a building containing the locomotive-erecting,
boiler and machine shops, the roundhouse, the blacksmith house and the storehouse and

offices.

These

buildings are located on a plat of ground 32 acres
in extent, and the equipment is intended to handle
the repairs of about 150 locomotives, with provision
for an increase of 75 engines, which is expected to
cover about five years, making an estimated ultimate
total of 17 engines per month.

The power
building,

plant,

which

is

located

in

a separate

designed for the transmission of power

is

by electricity and compressed air, and furnishes all
power needed for driving the machinery, lighting
shops, grounds, a large car-building plant and
neighboring stations, and the further supply of steam
for heating the buildings.
All pipes and wires pass
from the power house to the several buildings
through underground galleries. The boiler equipment comprises four 200-horsepower water-tube
Ixjilers, the furnaces of which are hand-fired.
The engine room (Fig. i) contains three generalthe

curve.

The

in

daily operation,

14,

1903

were made while the shops were
and it was for that reason
impossible in many cases to make as direct measurements as might seem desirable.
These tests, in addition to furnishing accurate
data relating to the power required for various tools
when starting, running light and cutting, also make
full

tests

some estimation of the merits of roller
for shaft hangers.
The line shafts are
cold-rolled steel and are carried on Hyatt roller
bearings, and a shaft 200 feet long without belts
possible

bearings

could be turned by hand.

But

the

power consumed by the

ununoted that
often less than

in spite of the

sual efficiency of the bearings,

will be

it

tool

is

that lost in transmission.

Nevertheless, the capacity
in motors required for the group drive is two to 2%
times smaller than it would have been had each tool

been provided with an individual motor.

The

locomotive-erecting, boiler and machine shop

consists of a middle aisle for erecting

and two shed
bays equipped with shafting for driving the machine
tools.
Two 50-ton, electric traveling cranes have a
runway in the middle aisle. There are five lines of
shafting driven by five shunt motors in the. shed
bays, and the sections are designated as wheel section and boiler section in one bay, and lathe, tool

and

flue sections in

Wheel Section

the opposite bays.

—

Shafting driven by a
3).
40-horsepower, shunt-wound motor and operating
boring mills, lathes, etc. The line shaft is 200 feet

2%

long,
It

inches

(Fig.

in

was inconvenient

diameter,

and has 26 hangers.

this instance to obtain a test

in

about 1884 resigned to engage in
work. It has been truly said that "no man
in the electrical field has worked harder and accomplished more in the face of what at times appeared to be insurmountable obstacles than Lieutenant Sprague." He was born in Milford, Conn.,
He
in 1857, and graduated from Annapolis in 1878.
became famous by his work in designing and operating the pioneer electric railway in Richmond, Va.,
in 1887.
By Mr. Sprague's ability, zeal and energy
first
all obstacles were finally overcome, and the
electric railway in the United States became a sucIt was followed by a great boom in electriccess.
railway building, and Mr. Sprague's fortune was
made. Since those days the inventor has not been idle.
He has made a study of the application of electric

Navy,

but

electrical

power to
where he

traction

conditions

in

New York

city,

and has designed and perfected the

lives,

well-known multiple-unit

system

of

train

control

bearing his name.
George Gibbs is the first vice-president of WestHe
inghouse. Church, Kerr & Co. of New York.
is an able engineer and is well known in the West
through his connection with the old Gibbs Electric
Company of Milwaukee, of which he was president.
For several years, however, Mr. Gibbs has been connected with the Westinghouse interests, by which
the Gibbs company was absorbed. Mr. Gibbs has had
valuable railroad experience.
He was at one time
electrical and mechanical engineer of the Chicago,
Milwaukee and St. Paul Railway Company, has

with the Baldwin- Westinghouse
electric-locomotive work, and is in charge of mechanical engineering, electric locomotives and traction for
the Pennsylvania Railroad Company's great tunnel
and terminal project in New York city. An effort

been

connected

was made to secure Mr. Gibbs' portrait, to make
the accompanying group complete, but without success.

Arthur M. Waitt, superintendent of motive power
of the New York Central, was born in 1858 in Boston.
He graduated from the Massachusetts Institute of Technology with the degree of mechanical
engineer.
He has been engaged in railroad work
since 1879. In 1899 he went to the New York Central as superintendent of motive power and rolling
stock,

having

been

previously

general

master

car

Lake Shore and Michigan Southern.
In 1901-1902 Mr. Waitt was president of the American Railway Master Mechanics' Association.
builder of the

Edwin

B. Katte, the recently appointed electrical

engineer of the New York Central, is a young man
who bears a patronymic well known to engineers.
He was formerly assistant engineer under Mr. Wilgus.
He will have charge of the electrical and mechanical engineering force for carrying on the work
of electrification.

An

estimate of the waterpower used for generating
recently made
by a German engineer
shows that Germany and Austria utilize 180.000
horsepower: Switzerland, about 160,000; Sweden,
The total
200,000, and the United States, 400,000.
available power in Sweden is placed at 2,000,000
horsepower; that of France at 10,000.000; that of
Germany, .Austria, Switzerland and Italy together
at 10,000,000; while in the United States Niagara
alone could furnish 10,000,000.
electricity

KIG.

ing units.

connected

A

I.

rOWHK

I'L.VNT

UF LUL UM1JTI\E

200-horsepower compound engine direct-

to

pound-wound

a 125-kilowatt, direct-current, comgenerator, operating at 250 volts and

revolutions per minute, carries the day load
and supplies power for machine tools, cranes, lighting, etc.
A lOO-horsepower simple engine, belt-con-

280

75-kilowatt,

nected

to

wound

generator,

a

direct-current,

compound-

operating at 250 volts and 750
revolutions per minute, carries the night load and
supplies power for lighting, motor driving for speThe night and
cial night work and the turntable.
iiitcrchangcable
at
the
day-load generators are
switchboard. A loo-horsepower, simple engine, beltconnected to a 60-kilowatt, two-phase, alternatingcurrent generator, operating at 2,200 volts, 7,200 alternations and 900 revolutions per minute, furnishes
for ligJnting the yards, the Falls Creek station,
the passenger and freight stations at Du Bois and
2l4-horsepower exciter
the Du Bois car shops.
operating at 125 volts and 180 revolutions per minute,

power

A

These engines and generthe alternator.
are of the Westinghouse make. A standard
marble switchboard (Fig. 2) is installed, and an

supplies

ators

IngersoU-Sergeant,

steam-driven

compressor

fur-

nishes compressed air for the plant.
The results of the tests are given below, the net
power consumed by each tool or group of tools being stated. It is to be noted in reading these results
that the net power consumed by the several tools
and by the line shafting was not obtained directly,

by subtraction. .All measurements were made
by means of a voltmeter and an ammeter in the
motor circuit. These indicated the electrical horsepower delivered to the motor. The brake horse-power delivered by the motor at any given load was
then determined by means of the motor-efficiency
but

bilOI'.S

AT

Lit:

l;ul.^,

TA,

A

test of the line shaft and
counters only gave 1.5 horsepower.
A 15-minute test was made of a group of machines comprising a 72-inch and a 66-inch wheel
lathe, each with two cuts, a wheel press operated
at 50 tons, and an 84-inch Niles boring mill, a bandsaw belt, an emery wheel, a Pond radial drill, and
a 60-inch planer with one tooth cutting cast iron,
with an average result of 4.6 horsepower, a minimum
of 0.88 horsepower and a maximum of 10.43 horsepower. The speed of the line shaft was u5o revolutions per minute.
Tests of single machines were made that is, of
the power consumed by the one machine tool thrown
in at a time.
A 42-inch wheel lathe, with one tool
cutting, took on starting up 4.6 horsepower, and on
steady running 0.5 horsepower; an emery wheel took
0.7 horsepower; a 79-inch wheel lathe, with two
tools making roughing cuts on a pair of drivers, took
four horsepower; an 84-inch boring mill, boring an
eight-inch cylinder, took two horsepower
a 60-inch
planer, cutting a cast-iron cvlinder, took two horsepower, and a maximum at reversal of 8.5 horsepower an 18-inch slotter, with tools of three-fourthsinch face, cutting steel, took 0.3 horsepower, and a

of the line shaft alone.

;

;

;

maximum

horsepower; a band saw
horsepower and running light
or cutting four inches took four horsepower
a
group run of an 84-inch boring mill, a 7g-inch
wheel lathe, a six-foot radial drill, a 60-inch planer
and an 18-inch slotter gave at steady running 6.g
horsepower, and with the planer at reversal took
at reversal of 1.2

starting up took 6.3

;

14

horsepower.
Boiler

Section.

— Shafting

power shunt-wound motor
rolls,

punches,

etc.

All

by a 30-horseoperating bending

driven

and
the

counter-belts

were

—
February

14.
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igoj;

and the

line shaft tested alone, with a
horsepower. This line shaft is 170
feet long, 2^:j inches in diameter and has ig hangers.
The speed of the line shaft was 15S revolutions per
minute. A test of the line shaft and coimtershafls
only gave an average of two horsepower.
The machines comprising the first group tested
were a stay-bolt cutter and a bolt cutter, a No.
4 Hilles & Jones punch and shear. The No. 4 punch
and shear was punching thirteen thirty-seconds-inch

llirown

oft"

of

result

0.3

127

vf 0.2 horsepower and a maximum of 1.4 horsepower.
A 24-inch turret-lathe cutting required 0.3 horsepower. A 24-inch lathe boring brass look 0.03 horsepower.

Tool
power,
tools.

Section.

— Shafting

driven

by

a

20-horse-

shunt-wound motor and operating machine
The line shaft and counters required 2.8

liorsepower.

The

shaft

140 feet long, 2V2
inches in diameter, and has 20 hangers.
It was not
line

is

convenient to obtain a test of the line shaft alone
The speed of the line shaft was 155 revolutions per
minute. The line shafts of the lathe and tool sections can be connected by a clutch coupling, and
the whole operated from either motor.

A

group test was made of a 16-inch lathe, a drill
press and a grinder, all in operation, with a result

A single grinder took in starting
up 9.7 horsepower, and grinding, 1.95 horsepower.
A 28-inch lathe took on starting 4.7 horsepower, and
cutting steel 2.5 horsepower.
A group run of two

FJG.

2.

LOCOMOTIVE SHOPS.
holes in three-sixteenths-inch steel plate.

A

15-min-

showed an average o£ one horsepower, with
minimum of 0.2 horsepower and a maximum of

ute test
a

A single tool, a No. 4 Hilles &
^-S horsepower.
Jones 4S-inch punch and shear was then thrown in,
and starting up light took 6-9 horsepower, settling
down to 0.4 horsepower. Shearing five-sixteenths-inch
steel plate, it required three horsepower.
A six-foot
radial drill was then added, and at starting up light
took 3.6 horsepower, settling down to i.i horsepower. A i^/2-inch drill cutting in steel gave 1.5
horsepower. A six-foot radial drill and bolt cutter
required i.l horsepower.
The 12-foot bending rolls were then added and
starting up light showed 7.3 horsepower, settling
down to 4.75 horsepower. Rolling steel plates, oneA
half by eight inches, required 5.3 horsepower.
lest of line shaft and counters with the six-foot
radial drill cutting steel with iH-inch drill, and a
punch and shear running light showed two horsepower- A one-inch stay-bolt cutter added to the
above took on starting up 4.5 horsepower, and cutting 12 threads per inch gave 2.1 horsepower.
Lathe Section (Fig. 4). ;Shafting driven by a 30horsepower, shunt-wound motor and operating miscellaneous machinery. The line shaft and counters
gave 4-1 horsepower. A test of the line shaft with
counterbelts off gave 0.7 horsepower. The speed of
the line shaft was 155 revolutions per minute. The
line shaft is iSo feet long, 2V2 inches in diameter
and has 22 hangers.
A 15-minute test was made of a group of machines
comprising two 26-inch planers and- one 36-inch

showed 2.5 horsepower.
Flue Section. Shafting driven by lO-horsepower,
shunt-wound motor. A test of the line shaft with
all counters gave 0.6 horsepower.
A test of the line
shaft gave 0.035 horsepower.
The line shaft is 90
feet long, 2V2 inches in diameter, and has 12 hangers.
single f^ue welder with blowing fan attached required on starting up 7.1 horsepower. Running light
it took 3.4 horsepower.
The pipe cutter, cutting 2%inch pipe, took 0.06 horsepower.
The auto-flue
cleaner, cleaning two-inch flue, took 0.2 horsepower.
Blacksmith Shop. The blacksmith shop is driven
by a 40-horsepower, shunt-wound motor, which is
belted to 75 feet of 2%-inch line shafting with 12
hangers.
test of the line shaft and counters with
grindstone and two blowers constantly in operation
gave 14.5 horsepower. The bolt header, added to
the above, gave on starting 78 horsepower, running
light 0.5 horsepower, and heading one-inch bolts
A No. 2 Hilles & Jones punch and
3.5 horsepower.

—

A

BOIS

LOCOMOTIVE

SHOPS.

cutting steel with one tool each, a turret
an emery wheel, three i6-inch lathes, two 22inch lathes, a 36-inch boring mill, drill press and a
shaper, all in operation. The readings gave an average result of 6.9 horsepower, a minimum of 4.74
horsepower and a maximum of 15 horsepower.
A single 26-inch planer cutting cast-iron took one
horsepower, and at reversal 3.5 horsepower. A 16inch shaper cutting one thirty-second-inch steel at
12-inch stroke took 0.9 horsepower, with a minimum
planer,
lathe,

lections of his experiences in telegraphy, with Edison
and Barclay, who were present, "before there were
any electrical engineers," as he expressed it. The

dinner was well attended and fully as successful as
last year's affair in honor of Marconi.
More than
250 members and guests, men and women, were

ihe

The

large

Latimer Clark
of which

loguing

seated at the left

Carnegie at his

ballroom

was

brilliantly

dec-

housing and cataCarnegie gave $7,000, was
of President Scott, who had Mr.
library, for the

Mr.

The covers of the menus were
cover of the oldest book in the
collection—-that of Albertus Magnus, dated 1494.
Mr. Scott opened the speechmaking. His address
facsimiles

right.

of the

was mainly a plea for co-operation on the part of
the engineering societies. In part he said: "We are
looking forward to the time when we may have
a building which will be suited to the dignity and
the

demands of our

constitute,

I

society.

believe,

am among

those

who

growing number
the national societies whose

among
ideal

I

large and

a

the engineers in
is a magnificent engineering

building,

giving

adequate accommodations to many societies, where
each may have the individual facilities which will
enable it to carry on its own particular work most
advantageously, with those common facilities stich

advantage and benefit. It is of inestimable consequence that every means should be afforded for increasing the effectiveness and the efficiency of the
engineering profession.
As electricity has been a
unifying element in modern affairs, so likewise may
not the electrical engineer be a unifying agent among
llie engineering professions?
Let the spirit of the
American Institute of Electrical Engineers be not
isolation, but co-operation."

Mr. Carnegie was warmly greeted by the engineers when he arose to speak on his pet subject,
"Libraries."
Like all ^ood after-dinner speakers
he avoided his text and

FIG.

4.

LATHE

SECTION

OF

DU

BOIS

LOCOMOTIVE

SHOi'.s.

-hear added to

the above,

first

condition,

gave on

starting up 5.5 horsepower, running light 0.5 horse-

power, and shearing i^-inch round bar 4.3 horsepower.
Turntable. The turntable is 70 feet long and is
operated by a lo-horsepower, direct-current motor
of the street-railway type, geared to an independent
traction wheel, the driving combination being supported in a pivoted frame, or "donkey," which rests
with all its weight upon the turntable track, even
when the table is tipped by a locomotive. The power
is led to the motor through a sliding contact placed
on the bridge above the center of the turntable.
With the table running light and the controller on
In throwing on
full, a test gave 4.45 horsepower.
the controller and accelerating up to full speed five
horsepower was attained, which dropped to a conWith a class S-2 locostant of 4.45 horsepower.
motive on the table, weighing with tender approximately 286,000 pounds, a test gave 7.35 horsepower
when accelerating to full speed. When full speed
was attained, the test showed 5.43 horsepower.
Power House. Switchboard readings of the ammeter and voltmeter were taken every five minutes
from I p. m. to 5 :30 p. m., with averages of 220 volts
and 250.7 amperes, or 73.8 horsepower. The minimum current was 200 amperes, or 59 horsepower,
and maximum current 300 amperes, or 88.5 horsepower, the average of which is 250 amperes, or 73.75

—

—

WHEEL SECTION OF Df

honor last night at the "Library" dinner of the
American Institute of Electrical Engineers at
Sherry's.
Mr. Carnegie was in reminiscent vein,
and in his speech indulged in some interesting recol-

as a large assembly hall and reception room, .and a
general library which will be of the greatest common

—

3.

New York, February 10.— Andrew Carnegie, who
apparently enjoys, among his other distinctions, that
of being the only old-time telegrapher who trembles
at the thought of dying rich, was the
guest of

16-inch lathes, a shaper, and two grinders in opera-

•

FIG.

Institute.

Western Electrician.]

orated with festooned strings of vari-colored lights,
while above the speaker's table was the "kite" emblem of the Institute, outlined in incandescents and
flanked by the figures "73," the telegraphic "glad
hand," to refresh Mr. Carnegie's memory.
Dr. S. S. Wheeler, the donor to the Institute of

A

AT .DO BOIS

Guest of the

to the

present.

—

PL.'^NT

[Special dispatch

of 1.9 horsepower.

tion

.SWITCHBOARD OF POWER

Mr. Carnegie the

liorsepower.

These tests were carried out by H. M. Palmer
and George H. Gibson of the Westinghouse Electric
and Manufacturing Company, and w-ere made possible by the courtesy and permission of F. T. Hyndman, master mechanic, and the kind assistance of
C. D. McArthur, chief draftsman of the Bufifalo,
Rochester and Pittsburg Railway Company.

fell to giving reminiscences
with pleasure alike to himself and his hearers. He
spoke of his transfer from the steam engine to the
telegraph key as his first glimpse of Paradise. "When
I first became able to touch that instrument," he
said, "and, pounding the key, call up New Orleans
I had been practicing surreptitiously before the operator came in the morning, receiving the princely
salary of $25 a month— I said to myself: 'This is
what Swedenborg said about heaven; space was an-

So when

I see Mr. Edison and others,
'Why, boys, you're a new generation,
but, knowing what you do, no fond father was ever
prouder of his boys than we are Edison, Barclay
and I.'
"The American in my experience is the most cooperative man that exists to-day. There is this about
an American, of all men, that he's fair-minded; he
doesn't want to overreach himself; he's not implacable.
I think he's placable.
He doesn't want

nihilated.'

then

I

think,

—

to

make

enemies.

It

is

institutions

like

this

that

do so much for him."
The other speakers were Dr. S. S. Wheeler, R. R.
Bowker, Dr. John S. Billings, Theodore L. De Vinne
and Dr. J. C. Bayles.
Among those seated at the various tables were
F. R. Anson, Mrs. F. R. Anson, Henry Abbott, Miss
Abbott, Sidney W. Ashe, Miss Imogene Ashe, G. F.
Archer, W. C. Andrews, Sydney Aylmer-Small, W.
Hand Browne, W. S. Barstow, Mrs. W. S. B'arstow, F.
C. Bates, E. V. Baillard, Douglas Burnett, H. H.
Barnes, Jr., Alonzo C. Bell, Charles T. Bell, Joseph Bijur, T. E. Grossman, Mrs. T. E. Crossman, Alexander Churchward, Fred Darlington.
Kern
Darlington,
Charles
Day,
Mrs.
Fred
Dodge, Patrick B. Delaney, Mrs. Patrick B. Delany, Theodore Dwight, C. A. Dresser, Thomas A.
Edison, Mrs. Thomas A. Edison, C. V. Edwards,
Mrs. C. V. Edwards, C. J. Field, Henry W. Fisher,
R. A. Flies, W. E. Goldsborough, Mrs. W. E. GoWsborough, George H. Gay, Wilson S. Howell, Miss
Howell, J. C. Hatzcl, F. B. Herzog, George A. Hamilton. H. C. Hall, W. J. Hammer, Mrs. W. J. Hammer, T. W. Henry, George L. Hoxie, F. V. Heiishaw. George Hays, R. H. Johnston, Francis E.
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Jackson, W. H. Kenyon, Mrs. Kerr, A. A. Knudson,
Mrs. A. A. Knudson, Max Loewenthal, Mrs. Max
Loewenllial, Henry A. Lardner, Mrs. Henry A.
Lardner. T. P. Liipke, R. W. Lohman. Miss Lew,
E. L. Morley, T. C. Martin, Mrs. T. C. Martin.
\V. A. M. McClurg. Mrs. \V. A. M. McCInrg. J. J.
Mahony, C. O. Mailloux, E. H. Mullin. Mrs. E. H.
Mullin, L. B. Marks, Walter H. Miller, Max Osterberg, E. E. Olcott, L. A. Phillips, Louis M. Potts,
F. D. \V. Paine. Charles \V. Price, Frank .\. Pattison, E. L. Phillips, R. W. Pope. Mrs. R. W. Pope,
.\. Parshall. N.
M. Ryerson,, David B. Rushmore,
Robert Rafu, G. A. Rogers, Dr. Rees, Edward F.
Schmuck, Samuel Sheldon, Mrs. Samuel Sheldon,
Jesse M. Smith. Fred. A. Scheffler, Mrs. Fred. A.
Scheffler. William Stanley, Lambert Schmidt, Philip
K. Stern, Angus Sinclair, Albert Taylor, Calvert
Townley, Charles A. Terry, Mrs. Charles .'\. Terrv.
H. W. Weller, Merle J. Wightman, Mrs. Merle J.
Wightman, Alfred K. Warren, Mrs. Alfred K. Warren, Stuart Wilder. Joseph Wetzler, Mrs. Joseph
Wetzler, Miss J. E. Voung, C. G. Young, E. L.
P.

Zalinsky.

Reducing

Fall of

Pressure

in

Return Cir-

cuit of Alternating-current Railways.

February

ference of pressure between (f) and the generator
terminal to any desired extent.
The arrangement is said to be practically self-regulating that is to say, the electromotive force added
10 the return feeder (e) by the winding (s) tends
10 be proportional to the current.
For long lines the
trolley or distributing line may be in several seclions, as shown in the drawing, where the main outgoing line (c) is tapped off at intervals to supply
the sectional lines (k) (m) (n), which are connected to the line (c; through separate transformers
Ig), constructed with two windings (p) (s), the
winding (p) being inserted between (c) and (k),
tm> or (n), and the winding (s) being connected
in the return feeder circuit (e), (e'), or (e'). as

—

shown.

Torpedo Boat Controlled by Wireless
Transmission.
An

ingenious use of space telegraphy is made in
an invention recently patented by Lida Wilson of
Brooklyn, N. Y. The invention is entitled an "Appliance for Electrically Operating Vessels and Torpedoes from a Distance," and is said to be especially
useful in its application to the operation of torpedoes

method for diverting the return current of alternating-current railway lines from the return rail or

and marine

conductor into return feeder conductors, thus reducing or avoiding fall of pressure in the return circuit
is the object of a -patent recently taken out in the
United States by William M. Mordey of WestminFor this purpose the curster, London. England.
rent in the outgoing conductor is passed tlirough a

"The mechanical operations," says the inventor,
"may be of various kinds as, for instance, the op-

A

winding of a transformer, the return current passing
in the opposite direction through another winding
on the same transformer. By this means fall of
pressure in the return main or feeder is reduced

vessels,

whether for surface or submarine

navigation.

—

eration of machinery

upon a vessel for the purpose
of propelling and directing such vessel and to perform various other functions, also mechanism for
an electric circuit to ignite a torpedo or
explosive charge upon a floating vessel or in a subclosing

14,

1903

provided with propeller (a), driven by electric motor (a';, a rudder (.c;, moved by motor (c') and
a

ballast-shifter
series

.\

(e")

(e')

of

(d),

(e')

(e')

(e")

is

receivers

(e)

(d').
(e')

shown upon the boat and

a series of storage batteries

(f)

by the motor

actuated

wireless-electricity

(f)

(f)

(P;

(f)

(f*1

(f).

The motor
tery

(a') is connected with the storage batby circuit wires and a switch (n), the
being normally open and closed by an electro-

(f)

latter

magnet (n'), which magnet is in circuit with the
battery (f) with a switch upon the wireless receiver
(e).
The wireless transmitter (C) and the wireless
receiver (e) may be sympathetically synchronized, so
that the one may actuate the other, and an impulse
sent by the transmitter (C) may therefore operate
the receiver (e) and close the switch in the circuit
of the magnet

This switch may be made of

(n').

delicate construction

and operate

to close the switch
be made of larger parts and contacting surfaces adapted to carry a heavy current to
operate the motor (a'), and thus rotate the pro-

(n), which

may

wheel (a) when desired.
reversing gear represented by a casing (g)
is driven by a reversing motor
The revers(j).
ing motor (j) is shown in circuit with the battery (f) and a switch actuated by the wireless receiver (e'), and such receiver (e') may be constructed
to
operate sympathetically synchroriously
with the transmitter (C), so that the reversing motor (j) may be started by operating such transmitter (C).
peller

A

The rudder

without practically affecting the pressure of the moThe transformer
tors or of the circuit as a whole.
may be placed at the generating or transforming
By
station or at any convenient point on the line.
suitably arranging the windings, any desired transfer
of pressure to the return circuit may be obtained.
The invention is applicable to single or multiphase
systems of electric railways or tramways, and in the

(c) is similarly actuated by a steering
and a reversing gear (g') connected to
a reversing motor (c").
The steering motor (c') is
in circuit with the battery (f^) and the w^ireless receiver (e"), and a switch actuated by the wireless
receiver (e'), which would be sympathetically synchronized with the transmitter (C), operates to connect the steering motor (c') with the battery and
to rotate the screw (p).
The reversing motor (c")

accompanying illustrative drawing is shown diagrammatically one way of applying the invention to a

battery

single-phase electric railway for long lines.
Referring to the drawing, (a) is a single-phase
alternator supplying alternating current to a car or
train (b), or it may be to two or more cars or
trains.
The outgoing current is conveyed by a trolley line or other insulated conductor fc), from which
it passes to the car (b), on which it passes through
the motor or motors used for propelling purposes or
through static or rotary converters or motor-generators or other apparatus in which the alternating current is utilized or transformed, the current then passing to the return conductor (d), whicli may be the
uninsulated rails or any other conductor wholly or
partly insulated.
An insulated return feeder (e) is led from a point
f) of the return rail or other conductor (d) back
transformer (g) lias a
to the alternator U).
laminated iron core, provided with two windings
(p) and (s), that are connected up in the circuit
in the manner shown, the outgoing current passing
from one pole of the generator (a) through winding
(p) to the trolley line (c). and the current returning to the other terminal of the generator (a).
(

A

^

^

REDUCING FALL OF PRESSURE IN RETURN CIRCUIT OF
ALTERNATl.NG-CURRENT RAILWAYS.
partly by the return conductor (d) and partly by the
return feeder (ej and the winding (s).
It will be seen that the current traverses the windings (p) and (s) in opposite directions and that
the current in winding (p) is larger than that in
winding (s) by the amount which directly returns
to the terminal by way of return conductor (d).
The effect of this arrangement is that the return current, or a large proportion of the return current, is
withdrawn from the return conductor (d) at the
point (i) by reason of the volts impressed on the
winding (s). Thus, the difference in pressure between (f) and the generator terminal will be reduced.
The assisting electromotive force thus impressed on
the return feeder circuit (e) by the winding (s) is
transferred from the other end of the circuit, a
corresponding back electromotive force being set up
in winding (p).
The total pressure of the circuit,
and also the pressure applied to the motors or other
electric translating devices on the car or train, is
not affected by this arrangement except to the small
extent due to the loss in the transformer (g). The
effect is only to alter the distribution of the fall of
pressure, removing it from the return circuit, where
it
is objectionable, to the outgoing circuit, where it
it is much less objectionable.
The amount of this
transfer of pressure may be adjusted by suitable construction of the transformer (g) to reduce the dif-

motor

(c')

is shown in circuit with the
and the wireless receiver (e'), and a

for the steering gear

« V

f^

C-5

c*

c-'

(f°)

switch actuated by such wireless receiver serves to
start the motor (c") when required to move the
lever of the rudder-reversing gear (g').

c"

The drawing represents a submarine boat, and the
means for shifting the ballast is represented diaTORPEDO BOAT CONTROLLED BY WIRELESS TRANSMISSION.
aqueous or subterraneous mine.

The impulse

trans-

mitted to a wireless receiver of electricity would in
such case be used to initiate the operation of the
electric circuit required to produce the igniting spark.
The wireless transmitter, attuned to operate in unison
with such wireless receiver, may be upon a floating
vessel or upon land.
"Where a number of mechanical operation.s are
to be performed, a series of the wireless receivers
may be employed to initiate the movements of the
several mechanisms, and a corresponding series of
wireless transmitters, each synchronized and attuned
in unison with one of the wireless receivers, would
be used to initiate such mechanical operations independently, so that each receiver can only be influenced by a transmitter attuned in sympathy with it.
In many cases the various mechanisms may be advantageously actuated each by an electric motor
and storage battery carried upon the vessel, and the
movement of each motor and the resulting operation
is initiated by means connected with the wireless

receiver of electricity

upon the vessel. The ignition
whether upon a craft, tor-

of an explosive charge,

pedo, or in a mine, is correspondingl}' effected by
use of a wireless receiver to close an electric

the

circuit

and

direct a spark into the charge to explode

A

the same.
series of motors to perform different
functions upon the same craft may be set in operation by a series of wireless receivers constructed or

attuned differently one from another, but each
adapted to operate sympathetically synchronously in
unison with a special one of a corresponding series
of wireless transmitters located at the same or at
different distance stations, so that each receiver can
only be influenced by a transmitter attuned in sympathy with it. The transmitters may be connected
electrically with a kite or mast, which may be placed
vertically, inclined, or horizontally."
The invention is illustrated in a diagrammatic
form in the annexed drawing, which represents a
sectional plan of a submarine boat resting upon the
water, and a portion of the adjacent shore fitted with
apparatus for a transmitting station. The transmitting station is designated by (W).
(B) is a generator connected with a series of wireless-electricity
transmitters, designated

(C) (C"),and

(C)

(C) (C) (C) (C)

each of the transmitters is connected
with a mast (D). The submarine boat (b) is shown

grammatically by a water tank (q) and a rotary
pump (d) (as of the double rotary-piston type),
adapted to propel the water in either direction in
which its pistons are rotated. A motor (d') to
rotate the pump pistons is shown in circuit with the
battery (X) and a switch upon the wireless receiver
(,e*), and the actuation of the switch by the wireless
receiver when influenced by the wireless transmitter
(CO serves to connect the ballast motor with the
battery, and is reversed by (C).
A charge (s) of explosive material in a tube in
the bow of the boat and spark wires (t) conducted
from an induction coil (u) to the base of the charge,
to ignite and explode the same, are operated by (f),
(e";

and (C°).

"The

vessel

thus

equipped,"

says

the

inventor,

"constitutes awirelesslo' electrically controlled torpedo,

which may be directed and controlled from the wireless-electric-transmitting station by a knowledge of
the range, accurate timing of the transmission for
each part and function of the run, an accurate knowledge of the speed, steering, raising and sinking effects produced by the several motors during the
different periods of time during which the corresponding electric impulses are transmitted wirelessly.
By carefully recording or charting these during a
run the position of the vessel from time to time
may be known throughout the run by the operators
at the transmitting station or stations."

Another Municipal-ownership Setback.
Sealed proposals will be received until 6 p. m. on
i6th, by the city clerk of the city of Dexter, Mo., for the sale of the electric-light plant now
operated by that city. Bids will also be taken for furnishing the city with from six to 12 arc lights and
15 clusters (three to a cluster) of 32-candlepower
incandescent lamps. A liberal 20-year franchise will
B. F. Metz
lie given to a purcliaser of the plant.

February

is

the

city

clerk.

A royal commission has been appointed in England
inquire into the question of location and transport needs of London and the desirability of estabor tribunal to which all
lishing some authority
.schemes of railway and street-car line construction
should he referred. Sir David Balfour is appointed
chairman of the commission, which includes among
Cawdor, Sir John Wolfe-Barry
its members Earl
and a dozen other prominent men.
to

_

1

—
February
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Gray Electromechanical Governor.
A United States patent lias recently been issued
an electromechanical steam governor, invented
by the late Elisha Gray, which is a valuable application of the governor device described in another
The invention in
patent for transmission of sound.
question, as shown in Fig. i, is adapted to regulate
automatically the flow of steam or other power
through a pipe by means of a valve in the pipe,
which is operated by the governor to maintain a
constant
flow
of
steam
practically uniform or
through the pipe at the pressure required for actuating uniformly an engine or motor.
In the drawings (L) is a steam valve of ordinary
construction, arranged so that it is balanced when
under steam or other pre?sure. It may be the main
for

129

nected

by line (E') with the lever (A), through
brush (E") and ring (E^), which ring is connected
with the lever by the line (B").
The ordinary action of the governor and solenoid
upon the valve lever will be such as to keep the
valve lever and the valve at the time when automatic regulation or control of the motor is desired
upon what might be called "a more or less continuous rapid vibratory action.''
In Fig. 2 the governor is represented as auto-

the

matically regulated to effect the variation in the ac-

of the primary governor to be moved inward against
lever (g), and thus gradually increase the tension
of the governor spring and its stress upon the governor lever. If, however, the wheels at any point

of the valve which

governs. In his patent
specification Professor Gray describes it as applied
to locomotive engines for the purpose of preventing
the driving wheels from slipping on the track when
a train is started up or a heavily laden freight train
tion

it

manner in which it is connected with the shaft
(G), will be slower to respond.

The operation is as follows: When a locomotive
engine is started up and no slip occurs between the
driving wheels and the track, it will gradually move
and

faster

reached.

maximum

faster, until the

speed has been

Under

these conditions the governor lever
will not be thrown against the outer contact point
as its centrifugal power increases, because the balls
of the secondary governor will cause the pin (g')

should

slip

eration

of

upon the
speed,

track, causing a sudden accelthe primary governor will then

run ahead of the secondary governor and unwind
the spring (h").
This sudden acceleration of speed
of the primary governor will cause its centrifugal
lever to be thrown out for a short time, because
the secondary governor controlled by the balls will
not then immediately act to increase the tension of
the governor spring. It will be seen, then, that

whenever a slip occurs between the driving wheels
and the track the steam will be suddenly shut off
by means of the operation of the magnet (F) or its
equivalent; but immediately the driving wheels slack
or as soon as the secondary governor overtakes the

FIG.

operative valve or

it

mental

is

valve.

It

GRAY ELECTROMECHANICAL GOVERNOR.

I.

may

be an auxiliary or supplerepresented as provided with

movements which open and

close or partially open

and .close the passage in the valve by the solenoids
(P) (P'), which are adapted to be electrically energized, and are alternately operated upon the valve
stem or rod (M) through the lever (N). The
solenoids are arranged one on each side of the lever
at or near its outer end, sufficient space being provided between them for the movement of the lever.
The lever has mounted upon it two soft-iron cores
(R) and (R'), one for each solenoid. These soThe enlenoids are preferably curved as shown.
ergizing of one solenoid will cause the valve (L)
to be moved in one direction and the energizing of
other solenoid

the

in

the

opposite

direction.

The

governor controls the energizing of the solenoids, and
in

the following

The governing

manner:
lever

is

shown

at

(A).

It prefer-

exceedingly light and not over an inch in
It is pivoted at (B) by an insulated conlength.
This ring is mounted on
nection to the ring (B').
a rotating disk or drum (D), from which it is insulated, and between which and the ring is a space
ably

is

is

primary governor the circuit will be opened and the
steam turned on. These parts may be so related
as to allow the steam to be turned off from a very
small fraction of a second to a whole second, or
even longer, as circumstances may demand.
"This attachment to a locomotive," says Professor

DIAGRAM OF CONNECTIONS.

running up a grade.

The governor

of the conoperates to conis

struction already described, and it
the electric current energizing the

trol

controlling

magnet in the same way. The magnet is lettered
(F) and is adapted to be energized to actuate the
valve of the locomotive, as above described. It may
operate in opposition to a spring (F'), as represented
in ,Fig. 2, upon an armature (F^), connected with
the valve, or, in lieu of the spring, another magnet
may be employed, in which case practically the magnet construction of Fig. r would be used. The governor is mounted upon a shaft (G), which may be
turned by any rotating or moving part of the locomotive, and may have continuous connection therewith or may be connected therewith when it is desired that the governor be used. When the latter
construction is desired, the connection between the
shaft and one of the driving wheels or other part
of the locomotive may be established by a lever and
intermediate connections. The shaft (G) carries, in
addition to the governor, which is called the "primary" governor, a secondary governor (H), and
this is. of any usual type of centrifugal governors.

within which the lever (A) may have a slight movement. The outer end of the lever plays or moves
between the outer contact point (A') and the inner
contact point (.A"), and when in contact with either
it forms a part of an electric line or circuit, the curThe lever is
rent reaching it from the line (B"),
moved in an outward direction to make contact with

(A') by centrifugal force and in the inward direction to make contact with the point (A")
by the light spring (C). The tension of this spring
may be varied at any time, either by hand or automatically.
The latter way is represented in Fig. 2
of the drawings.
The lever (A) is rotated generally at a high rate
of speed. It is set to operate after a certain speed
has been reached, when it immediately becomes as
sensitive to an increase as any highly organized or
sensitive instrument, like, for instance, a barometer
or thermometer can be, responding instantly to any
variation in centrifugal force at a high rate of rotation.
This sensitiveness of the lever insures an almost, if not quite, absolutely perfect automatic control of the valve, for when the rate of rotation has
arisen which causes it to become mobile it then may
be said to be traveling in the air between the points,
or to be making a rapid contact with one or the
other of them, of such exceeding quickness and fineness as is best adapted for the use and control of
the electric current in producing instantaneous results.
The contacts thus established through the
contact point (A') permit the current to pass from
the lever through the contact point, line (A^), ring
(A*), brush (xV), line (A'') to the solenoid (P').
The contacts establish with the contact point (A") a
line (A"), extending to the insulated ring (A*) in
the drum (D), brush (.Y), line (A'") to the solenoid
(P).

(E)

is

the battery or other source of electric en-

It

is
connected by line (E), branching at
with the solenoid (P) (P'). It is con-

(e) (e'),

Death of A.

T.

Weightman.

A

cablegram received at Niagara Falls. N. Y.,
announced the death of Alfred T. Weightman in
London, England, on Tuesday, February 3d. Mr.

Weightman was

the electrochemist of the Electrical
Company of Niagara Falls. It
will be recalled that at the second general meeting
of the American Electrochemical Society, held in

Lead

Reduction

Niagara Falls last September, he read a very able
paper on "Cathodic Reduction." He attended the
banquet given by that society. About four o'clock
on the morning after the banquet he was taken ill,
being found in an unconscious state on the flnor
of his room at his boardingf
place.
Doctors, whom he
consulted, advised his return to his home in Surrey,
England, for a rest and an
operation.
He left Niagara
Falls for England on No-

vember

17th.

later that he

Word came
would undergo

in a London
but his friends at
WEIGHTMAN.
Niagara had received no
news until the sad message informing them of his
death.
Overstudy and research contributed to his
He was about S3 years old. His parearly demise.
ents, three sisters and three brothers survive, one
brother being Captain Weightman of the English
army. Alfred T. Weightman was a young man of
great promise, and his death has removed one of the
eager, enthusiastic laboratory workers of Niagara

an operation

the point

ergy.

Gray, "will not only save work for the engineer,
but will save the wear and tear of the engine and
track due to friction when the engine races, and,
what is more important, it will save the expenditure
of energy in loss of steam whenever a slip between
driving wheel and track occurs. The slip will be
practically prevented, because the steam is shut off
before the driving wheel has moved many inches at
the accelerated speed due to slip."

hospital,

,

Falls.

Electrical Production of Sleep.
his researches on the anesthetic use of an electric current (see Western Electrician of August 30, 1902), and extended them to
the human subject, having the necessary experiments performed upon himself. The voltage was
S.

FIG. 2.

GRAY ELECTROMECHANICAL GOVERNOR.
ADAPT.\T!ON FOR LOCOMOTIVES.

The one

represented has the balls

mounted upon the spring arms

(h),

(h').

It

which are
is

carried

by the section (h") of the governor shaft, which,
however, is not fastened to the shaft, but is free to
have limited rotation thereon, the extent of the rotation being controlled and limited by a spring (h^),
fastened at one end to the shaft section (h") and
at the other end to the shaft
(G). Stops (h")
(h") prevent the primary governor from running
slower than the secondary governor. If, however,
the revolutions of the shaft (G) are suddenly increased, the primary governor will instantly respond
to the increase, while the secondary governor, because of its construction and weight and because of

Leduc has pursued

50 at a

maximum, and

the current

was introduced

through cotton electrodes moistened w-ith salt solution, and placed, one on the forehead and another
over the kidneys. The potential is reached gradually
course of five minutes. The faculty of speech
inhibited, and then the rest of the motor
There is a gradual inhibition of sensation,
beginning with a numbing of the limbs. The only
disagreeable sensation is the gradual loss of the
faculties, w^hich gives the sensation of a nightmare.
The heart is entirely unaffected, but the breathing
is somewhat obstructed, probably, the author thinks,
by the strength of the current through the neck,
which should be shunted. On breaking the current
the awakening is instantaneous, and the feeling is
one of invigoration. All danger to life may be
avoided by switching off the current as soon as the
breathing shows a sign of stopping.
in the

is

first

system.

—

a
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more extensive in Ethiopia. "The Addis-AbebaHarrar line has already rendered immense service,
but has become. insufficient, and a new line to Holota
We must confess to
is to be opened to the public."

but the association

a little haziness as to the exact location of the places

section of the

emporiums of commerce, where the shrewd Arab traders keep the
cowrie in brisk circulation, or are they mere colAnd what languages or dialects,
lections of huts?
from thick lips and uncouth visages, undulate over
Did the subscribers on the
these far-off lines?
Addis-Abeba-Harrar line ever hear of the Berliner

presidential elections

Are they

mentioned.

thriving

case?

Ethiopia and the telephone! Truly, civilization
marching forward with majestic strides.

is

.=>,'

I
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of all electrical thinkers and workers earnestly desired. Clear,
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of this journal as an advertising medium in Its special Held.
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offlces of publication. Suite 310, Marquette Building, (204
Dearborn Street), Chicago, Illinois. U. S. A.

REMITTANCES.-

days ago, and presented in abstract 'elsewhere, deserves the thoughtful attention of electrical engineers.
The subject is one to which the author of the paper
and, in moderate phrase,
has given careful study
he points out his belief that the joint transmission
;

(that

over the same system of conducting wires)

is,

(either alternating or direct),

of differing currents

for electric light and power, has signal advantages,
such as simplicity, copper economy and independence

He

lamp and motor regulation.

of

may

system

believes that a

be devised for the joint transmission and

The

separate utilization of differing currents.
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sub-

would

it

seem

it

may

be that, under

made use

might be

of over one set of wires, the complica-

tions introduced by the devices for utilizing the dif-

currents

would

more than

this

only a tentative objection.

vantages.

Still,

which the

test of practice

is

offset

the

ad-

DATES AHEAD.
Chicago Automobile Show, Coliseum, Chicago, February

141I1

Central Missouri Telephooe Asjociation. Huckins Hotel. Sedalia. Mo.. February 27th.

By

glancing over a

American

the

of the past-presidents of

list

and

Institute of Electrical Engineers,

noting the places of residence of the former presi-

New York

be seen that

will

it

Philadelphia three, Massachusetts

six,

city

(Great Bar-

rington and Swampscott) two, Newark, N.

Washingtoo, D.

The

one.

has had

J.,

one,

C, one and Schenectady, N.

present incumbent of the

office

Y.,

lives

in

and represents the most western point
which the Institute has as yet honored in selecting
Piy:sburg,

its

presiding

We

officer.

attention to this fact

call

seems to us that the society may well
continue the good work begun in the selection of
Mr. Scott and go farther west whenever the time
because

shall

it

come

president

that a successor

now

in

office.

is

to

be elected to the

may not be at
we deem the time

This

year's election, of course, but

this

opportune to direct attention to the matter, owing to
the St. Louis Exposition, with very likely an Inter-

Congress, of next year. It is
Louis will have the last of the
great expositions at which electricity will be emphasized as a separate and distinct feature:
in
Electrical

national

probable that St.

expositions

future

it

is

likely

that

there

will

be

no more an Electricity Building than a Steam or
Hydraulic Building; electrically accomplished work
of

all

kinds will be accepted as a matter of course.

in view of this great exposition in the
paying marked attention to electricity and
electrical development, it seems to us that it would
be graceful and appropriate if the chief electrical
society of the country should elect a western man

Therefore,

as

its

president at a time coincident with

the

ex-

position.

civiliza-

There are many worthy members of the Institute
the West
the organization is growing rapidly
in this part of the country, and we are sure that
the western members will be greatly pleased if one
of their number is selected for the chief honor

and for barbarism. And yet we have the aucontemporary for the statement
ihc use of the telephone is gradually becoming

Has to bestow.
As we have
former presidents have been
very
largely taken from New York city and its vicinity;

about the last region
wliich one would look for telephone
KTi!ropi.\

iclcphonc

is

we

tion

most of

thority of a foreign
ihnl

world

activity.

in

In the

have, perhaps, the highest product of

the inventive fnculty of the
slands, for

in the

us, for

human

intellect;

remoteness from

Ethiopia

it

American

that the

scope,

and should

Institute of Electrical

influence, please a large

its

membership hitherto passed over in
and pay a graceful compliment

the electrical importance

to

its

of the

St.

Louis Ex-

man

for

its

position by selecting a western

highest

office.

The addresses of Mr. Charles F. Scott as president of the American Institute of Electrical Engineers are felicitous. On several recent occasions he
has pointed out the opportunities, duties and responsibilities of the electrical-engineering profession in

His speech in
Monday,
which Mr. Carnegie was the guest of honor, was

New York
at

in

which

pointed

;

the

Institute

out,

at the "Library" dinner of last

characteristic

of

enters into so

many departments

valuable

this

ilization,"

said he,

describe.

If I

"that

were

called

upon

modern

of our

function

its

"Electricity

faculty.

increases

By

efficiency.'

to

state the effect

to

of electricity in briefest terms, I should
tricity

civ-

difficult

is

'Elec-

repl)',

use the world's

its

work may be done more quickly and at less cost.
The telephone is an instantaneous messenger; it
doubles the work a man can do. The railway motor,
motor

the

in the

mine, the crane motor, the motor

the machine shop, bring results

in

more

Electrochemical

cheaply.

cheaper

The

products.

hours of

efficient

electric

more quickly and
adds

light

Electricity has

activity.

produce

processes

the

to

given to

world a new method of doing things
them more efficiently in time and in cost.
The work of the electrical engineer is not separate
and apart, but it is interwoven with every branch
of engineering, with every industry, with commerce,
and in a score of ways with the conveniences and
the whole

of doing

necessities of everyday life."

and

said,

tricity

may

This

is

certainly well

serve as a good epitome of what elec-

Mr. Scott urged a continuation
growth of the membership of

stands for.

of the efforts for the
the Institute

— the

and reverted to a favorite topic of

his

societies.

He

closed an excellent address by an appropriate

ref-

co-operation

engineering

of

erence to the great ironmaster

who was

the guest

the evening.

of

Unless space telegraphy should remedy

may remove.

West,

to 2ISt.

take

national in

is

favors to no one section of the counliy.

Engineers will broaden

will

the

diffi-

seems to be clear that underground wires
have to be resorted to before long to prevent

culty,

dents,

Cement Butts

Lamp and

practice

iji

134

Siemens-Halske-Scbuckerl Combination

(Society of Arts)

Theoretically,

possibilities.

The

fraught with

is

those conditions where differing currents

134

134
134
134
134
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Steam-turbine Plant in Orangeburg, N. Y
ToerriQg Enclosed Arc Lamps. Illustrated
Rehabilitation of Power Service After Niagara Falls Fire. 136,
Niagara Falls Power Distribution on Canadian Side

this pur-

important economies should result from joint

fering

Rate of gi25 tor Chicago Telephones Upheld.... 133
Cuyahoga Telephone Company's Finances
133
Indiana Telephone Items
133
Ohio Telephone Notes
133

Maximum

Telephone News from the Northwest
Telephone Men

very interesting one and

a

is

that

131
134

Hewittt

of the joint-transmission system.

utility

ject

great

Storm Damages Telegraph and Telephone Lines
Development of the Telephone Field. Illustrated. .132, 133,
Indepeodeut Telephony in Troy, N ew York. Illustrated.

General Telephone News
Toll Interchange in Ohio
Central Missouri Telephone Association

For

be obtained.

various combinations, briefly elucidated in the paper.

129

of Diflfering Currents. By Frederick
(Electrical Society of Cornell University)
131
.

may

pose he favors what he styles the "differential" and
the "common-conductor" systems of transmission in

12S

The JointTransmission
Bedell.

Bedell briefly outlines systems by which, he thinks,
the results desired

lllu-

lustraled

and Dr.

course, very essential,

of

is,

last

In conclusion the writer affirms his belief in the
128

We

its

a luminous and convincing manner.
Joint
Frederick Bedell's paper on "The
Transmission of Differing Currents," read before
the Electrical Society of Cornell University a few

Dr.

r,.-
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it

communi-

the occasional interruption of telegraphic

New

cation by severe storms between Chicago and

York.

To

lay

a

telegraph cable between

two

the

950 miles apart, would be an expensive proceeding, of course; but it would give relief and secities,

curity to the

commercial world that would be

The storm of
another page, points anew
valuable.

last

in-

week, referred to

the moral that

more

on

stable

service should be provided.

In Great Britain the heavy damage

to

overhead

telegraph lines in England and Scotland, caused by

severe storms during the last few years, has caused
the British Postoffice authorities to lay considerable

underground cable. This underground construction,
which is now approaching completion, includes a
number of separate circuits from London to Liverpool, Glasgow and Edinburgh.
Some of the sections
are now in working order, and the cast-iron pipes
are laid practically over the whole route. The completion of these ,sections will,
total

it

is

make

hoped,

the

severance of telegraph communication between

England and Scotland

in

the case of a

breakdown

of the overhead wires almost an impossibility.

The

form a continuous line, but they are
the most exposed sections on the route between London and Glasgow and Edinburgh. A dry-core cable
consisting of bare copper wires loosely wrapped with
manila paper so as to insulate one from the other
and encased in a lead sheath is used. It is not contemplated at present to rely upon underground cables for anything but emergency working,
e., when
overhead lines are down. They are not suitable for
long-distance telephone work, owing to their high
capacity compared with an aerial line, nor are they
suitable for high-speed telegraph transmission, which
in England_is usually done by the Wheatstone autosections do not

i.

matic.

An

installation

is

also being

made

of a 38-

wire dry-core cable for the London and Southwestern Railway from Waterloo Station toward
Junction, where
poles.

it

is

praclically

Clapham

impossible to erect

——

:

I'ebniary

The

14,

Joint Transmission of Differing
Currents.'

By Fkederick

Bedell.

is

transmission of differing currents for electric light

and power.

An

important characteristic of differing currents
Assigning personality to
their non-interference.
is
tlie currents, we may say that Current A when travthat Current B is there.
know
ersing a wire does not
Neither curthe two being of different character.
rent recognizes the existence of the other, and is in
no wise affected by its presence or absence. To
illustrate the extreme to which this is true, we may
refer to the experiment which some of you have tried
and others may try in the laboratory, of telephoning
over a power circuit from which motors are operated.
The starting and stopping of the motors does not
aft'ect the telephone.
For power transmission this non-interference leads

—

two important results a great economy of copper
and a lamp regulation not affected by motor load.
Copper Economy. In the joint transinission of
to

—

differing currents each current has the entire benefit
of the whole conductor as though that current were
transmitted alone. This means that for the transmission of two currents the same amount of copper
is required as for the transmission of one alone

twice as much power may be transmitted
with a given amount of copper. Hence there is a
copper saving of 50 per cent.'
Consider the case of one incandescent lamp furnished with a direct current of one ampere over a
conductor with a resistance of one ohm. The line
Let a second incanloss for one lamp is one watt.
descent lamp be supplied with one ampere of alternating current. In the line conductor, the one ampere of direct and one ampere of alternating current
combine to make a resultant current of only I.414
amperes. The line loss is now two watts for two
Each curlamps, or one watt per lamp, as before.
rent has a loss of one watt, the same as though the
other current was not there.
If the two lamps were supplied with like current,
one ampere each, the total current would be two
amperes w-ith a line loss of four watts. To reduce
the line loss to two watts (its value with differing
currents), the line resistance would have to be reduced to one-half; to accomplish this twice as much
copper would be necessary. Single-current transmission requires twice as much copper as doublecurrent transmission.
Independence of Lamp and Motor Regulation.
have just seen that line losses' for differing currents transmitted jointly are independent of each
other; whereas this independence is not found for
What is true for line losses is equally
like currents.
The line drop for each current
true for line drop.
is equal to the line loss for that current divided by
the value of that current. The regulations for each
of two differing currents is accordingly independent
of the regulation of the other.
In all systems employing but one kind of current
the lamp regulation is affected by the motor load.
W'ith differing currents, the lamp and motor regThe inoulation may be made entirely independent.
tor service may be increased far beyond that originally contemplated, each motor overloaded as much
as it can stand, the line drop for the motors increased to any amount you will, and the regulation
of the lamps will remain unaffected. This feature,
aside from its general utility, is of particular value
in service furnished to outlying districts.
that

is,

We

—

The fundamental advantages
simcopper economy and independence of lamp

General Advantages.

in joint transmission are those just discussed
plicitj-,

and motor regulation.
advantages
General Economy.

;
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an era of combination. Tlie particular
combination to whicli I invite your attention is a
combination between the one-time rivals, direct and
In fact, the combination is far
alternating currents.
more reaching, for alternating currents of different
frequencies may be combined, and so, too, may powertransmission currents and currents for the transmission of intelligence. The same system of conductors may supply our alternating lamps and our
We may remove an incandirect-current motor.
descent lamp, attach a telephone and talk over the
incandescent circuit with our neighbor.
This method of lelephoning or telegraphing over
electric-light and power circuits let us pass with this
casual mention and proceed to consider the joint
Tliis

:

:

—

These lead to the further

—

In addition to economy in first
reduction of 50 per cent, in the copper employed in feeders and mains of a distribution system
reduces the cost of maintenance, inasmuch as it simplifies the system and reduces subway construction,
poles, lines, switching devices, etc.
Extension of Kind of Service. Motors and lights
may be offered to consumers, where otherwise only
one kind of service could be satisfactorily and profitably maintained.
Improvement in quality of service on account of
independence of lamp regulation.
Extension of Economical Area of Distribution.
cost, the

—

Abstract of a paper read before the Electrical Society of
I.
Cornell University. Februan' 2. 1903- The author is assistant
professor in physics at Cornell.
Discossed fully by the writer in a paper entitled "Copper
2
Saving in the Joint Transmission of Direct and Alternating Currents," Siblev Journal, Vol. XV., No. i.
Proved rigorously in reference cited.
3

131

is rendered possible on account of the copper
economy. In some cases the area may be extended
on account of the income from the added motor
service, which otherwise would not be possible.
Different Voltages for Lamps and Motors. ^The
voltage of incandescent lamps is lower than is genWith the two
erally desirable for motor operation.

This

—

classes of service supplied by joint transmission, each
class may be supplied with current at the pressure
and with the degree of regulation best suited for it
under the conditions. Thus the motors may be
volts.
operated for 440 volts and the lamps at
Systems of Transmission. To obtain the benefits

no

—

recited above it is required that a system be employed for the joint transmission and separate utilizaThe separation of the
tion of differing currents.
currents for their utilization is as necessary as the
combination of the currents in transmission. The
systems' by whicli these results may be obtained
may be classified as follows

(a) Selective.
(b) Differential.
(c) Common conductor.
(a) Selective System
^In solving the problem it
is natural to consider first the employment of selective devices or traps permitting the passage of one
Jorm of current and restraining the other. This
Try it
~~system can- be worked to a limited extent.
and you are likely soon to conclude that its commerWhen direct and
cial applicability is questionable.
alternating currents are transmitted by this system
a serious problem arises in preventing the saturation of the iron cores of alternating-current coils by
But even with all
ihe passage of direct current.
difficulties overcome, the need of special devices is a
serious objection.
For commercial success the separation of the currents must be obtained as an inherent characteristic of the system.
(b) Differential System. In this system one form
of current (e.g., direct) flows differentially through
the coils of apparatus utilized by the other current
(e.g., transformer coils), so that no magnetizing
This method many of you have
action is obtained.
used in the dynamo laboratory in performing the
experiment entitled' "Starting a Rotary Converter
by Means of Direct Current Transmitted Over the
.Alternating Line."
The complete separation of the
two currents by this system is illustrated by the telephone experiment referred to above.
For primary transmission, the differential system
is the proper one to use.
By means of this system
direct current may be transmitted for special purposes over alternating-current transmission lilies,
polyphase. An interesting
or
either single-phase
field lies in the joint primary transmission by this
system of alternating currents of different frequencies, one for light and one for power; these may be
single-phase or polyphase. The lamp regulation is
thus independent of motor load.
For secondary distribution it is preferable to* em-

—

—

ploy the differential system only in connection with
the common-conductor system.
This system is
fc) Common-conductor System.

—

adapted to secondary distribution, for which it is
especially suited on account of its simplicity, as wjell
as the copper saving and improved lamp regulation

Four main wires, I, 2, .3, 4, are
already discussed.
employed, only two of which need enter any con'^umer's premises, or need be employed in any parThe separate pairs of wires
ticular street or district.
are used as follows
Lines i and 2 supply direct-current devices.
Lines 2 and 3 supply alternating-current devices.
Lines 3 and 4 supply direct-current devices.
Lines 4 and i supply alternating-current devices
All receiving devices are directly connected, and
no special apparatus is required.
Existing systems may be utilized without change
Conto obtain the advantage of joint transmission.
sider lines I, 2 to be the main conductors of an
The
supplying
100
lamps.
Edison
system
existing
addition of lines 3, 4 permits the wiring of 300 additional lamps (instead of 100 additional lamps, as at
Doubling the copper increases the lamps
present).
supplied fourfold without disturbing the existing
system.
The three-wire system may be used. The addition
of a neutral wire for each pair makes it possible to
employ the three-wire system, together with the
common-conductor system. The two systems are
not alternative.
For isolated plants and office buildings the comnon-conductor system should be used for connecting
receiving devices. At the generating plant a combination with the differential system may be employed, so that only one double-current generator
need be employed. The alternating-current brushes
connect with the primary of a transformer withtwo
equal secondaries. The four secondary terminals
form the four wires of the common-conductor system.
The two leads from the direct-current brushes
are connected respectively to the middle points of
the two secondaries. From this it is not to be understood that the use of a double-current generator
separate sources for direct and alteris necessary
nating currents may be employed when desired.
For sub-station work one rotary converter may
be connected in a somewhat similar manner.
Voltage in Primary Distribution. By the differ:

—

1.

2.

These were

fully described with

See article nnder
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this title,

blackboard

illustration.

Sibley Journal of Engineering.

system of connection, in any usual case, direct
current transmitted over primary lines will not increase the line voltage.'
In the joint transmission of high-potential currents
of different frequencies, the line voltage is raised.
Hence on the basis of a limiting voltage •between
conductors, the copper saving is reduced from a
saving of 50 per cent, to a tesser amount, according
to the particular way in which the differential method
is applied.
Thus in one case, on the basis of a definite potential between conductors, the copper required" in transmitting currents of different frequencies is nine-tenths of that required for the transmission of three-phase current of one frequency.
The advantage of copper saving is accordingly not so
great.
The advantage of independent lamp regulation is fully obtained.

ential

—

Voltage in Secondary Distribution. Referring to
the paragraph on the common-conductor system, if
the receiving devices be for too volts, the lines
brought into each consumer's premises will be at a
pressure of 100 volts. In the distributing system
I, 2, lines 2, 3, lines 3. 4 and lines 4, i will have
a difference of potential of 100 volts.
There will be
a difference in pressure of 141 volts between lines
I and 3 and between lines 2 and 4.
These lines may
be remote. So far as copper saving is concerned, wc

lines

all the advantages of transmitting at one voltage (sayi 141 or 282), and receiving without transformers or auxiliary devices at 70 per cent, of that
voltage (say, 100 or 200 volts).
obtain the
same benefit, so far as copper economy is concerned,
as though each consumer were given a 10:7 trans-

obtain

We

former.

Such a transformer, however, would not give the
advantage of independent lamp regulation which is
obtained by the system under discussion.
Conclusion. A careful study of the problem of

—

joint transmission for a parllcular set of conditions
will suggest details and modifications tending toward
economy and improved service which have not been

discussed in this brief paper. In this brief outline
enough of the characteristics of joint transmission
liave been touched upon to show the utility of such
a system.
Although the writer has devoted a great
deal of attention to the subject for several years,
new phases of the subject are continually developing.
It is a broad field and an attractive one on_ account
of the variety, as well as the vastness, of its engineering possibilities.

Storm Damages Telegraph and Telephone Lines.
The heavy snow and sleet storm which visited
Chicago and vicinity on February 3d and 4th caused
a great deal of damage to the telephone and telegraph companies and also hindered the operation of
The" storm was centered
the electric-railway lines.
in Chicago, and the region principally affected extended around this city to a distance of about too
miles, the northern part of Illinois suffering the worse.
Many hundred miles of wire weighted down by the
heavy snow and Ice were broken and put out of
service, and a large number of poles were broken.
Practically all direct telegraphic communication was
cut off from Chicago to New York, and any messages transmitted for a time had to be sent by very
roundabout routes. An example of this w^as a message sent from the Chicago office of the Postal Telegraph-cable Company to New York which went via
San Francisco, Winnipeg, Manitoba, and Montreal.
The message was sent and an answer received by
The
this long route in the short time of 20 minutes.
Postal wires were down in many places in Illinois
.\t the close
and Indiana and also in Michigan.
of the second day about a thousand messages for
St. Louis and vicinity had accumulated in the Chicago office which could not be sent on, so a special
messenger was sent by railroad to St. Louis to deliver them.
The Western Union Telegraph Company's lines
suffered in a similar way, the principal damage being the breaking of wires within a radius of 50
miles from Chicago.

The company was not com-

shut off from New York, as it had one
direct wire and one by way of Omaha.
Many of the telephone companies in the region
affected had their lines damaged, but the principal
pletely

was to the Chicago Telephone Company, which
had 400 miles of wire 'put out of commission and
This damage was principally out140 poles broken.

loss

side of Chicago.
J.
In a single-phase system with direct current connected between the neutral point and an auxiliary conductor (or ground),
the virtual value of potential between any two conductors is not
raised unless the direct-current pressure exceeds 0.866 of the alIn a three-phase system similarly
ternating-cuirent pressure.
connected, the potential between conductors is not raised unless
the direct-current pressure exceeds o.Si of the alternating curIn a four-wire two-phase system with direct-curreut conrent.
nected between the neutral points of the two independent
Usually the direct curphases, this percentage becomes 0.707.
rent will be at a pressure much lower than that indicated in any

of these cases.

The case taken is one in which each of the three conduc2.
tors of a three-phase system is split into three lines, each of
these three groups itself constituting an independent three-phase
system of different frequency.

:
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DEVELOPMENT OF THE TELEPHONE
Independent Telephony

in

Troy, N. Y.

The Rensselaer Telephone and Telegraph Company of Troy, N.

has reached the end of the

Y.,

half year's trial of i*s new teleplione system, and
declares itself highly gratified at the successful refirst

The company was incorporated in December,
soon after a franchise had been secured for
an Independent system in the city of Troy. Preliminary work was at once taken up, but it was not
sults.

1899,

incoming toll-trunk and recording toll-trunk
circuits extending over to the toll board.
The third
with

the seventeenth positions, inclusive, are each
wired for 15 and equipped with 12 common-battery
cord circuits, three order-wire circuits and an operator's telephone set.
The eighteenth position is left
blank.
Positions three to 14, inclusive, are each
equipped with 120 answering jacks and lamps. The
fifteenth position is equipped with 60 answering
to

1903

FIELD.
A

miscellaneous lines.
present equipment of
terminals for 1,500 subscribers' lines has been provided. The framework is arranged so that it may
for

be extended

when

desired.

For the relay rack the framew-ork is built of "T"
and bar iron and is divided into 10 equal divisions,
each division being referred to as a "bay." The
present equipment consists of relays for 1,500 subscribers' lines.
This framew-ork is also arranged so
that it may be extended when desired.
A two-position mahogany chief operator's desk is
provided. The right position of the above desk is
not
equipped
at
present.
The left position is
equipped with an operator's telephone set and cord

Monitors and listening-in circuits are wired
each equipped operator's position at the multiple
switchboard. Lines have also been run to the multiple switchboard, wire chief's desk and
the toll
circuits.

to

board.

The wire
position

desk

chief's

The

type.

testing circuits

to

is

toll

mahogany twoequipped with

Lines are also wired to
multiple switchboard

the chief operator's desk,

The

is

main distributing frame and

the

the multiple switchboard.

and the

of the

position

left

the

board.

board is of the Iw'o-position type. At
present it is equipped with 40 toll lines, 20 to a position, each position being equipped with four cord
circuits for making toll to toll connections and si.x
for

toll

making

The recording

connections-

toll to local

and incoming toll-trunk switchin.g circuits for making toll to local and local to toll connections with
the local subscribers' line circuits are wired to the
second-position local board.

Charging and ringing machines for the above e.xchauge consist of a 3^/^-horsepower, 500-volt Roth
motor connected to a i^/^-kilowatt Roth generator

INDEPENDENT TELEPHONY
until

the late

summer

in

IN TROY,

igoi that active construc-

At that time the work of
putting in the underground conduit in the business
district was commenced, and by the beginning of
the winter the conduit was completed. As soon as
tion

work

w^as

started.

weather permitted of aerial construction this
work was promptly started and rushed as much as

the

in

possible,

the summer.

Company

order to put the plantr in service for
The Kellogg Switchboard and Supply

was awarded the contract for
the central-office equipment. This contract called for an exchange equipment of 1,500 lines,
with an ultimate capacity of 6,600 lines.
The exchange is of the common-battery multiple
The present installation consists of six sectype.
of Chicago

installing

N.

V.

EXCHANGE SWITCHBOARD.

-

and lamps, making

jacks

1,500 subscribers'

a

equipment

present

of

lines.

The main distributing frame provided for this
exchange is constructed of angle and bar-iron work
and consists of 24 pairs of uprights one of each
pair of uprights being arranged for mounting terminals and the other for mounting lightning arresters
of the Kellogg type. 1 his frameworK is arranged
for 100 lines high on both the terminal and arrester
uprights.
The present equipment consists of terminals on the line side for 1,500 subscribers' lines,
TOO toll lines and 100 miscellaneous lines and ar:

resters

for 1,500 subscribers'

and 100 miscellaneous

lines.

line,

100 for

toll

lines

The equipment grows

tions of three operators' positions each, a main distributing frame, an intermediate distributing frame,

TERMIN.\L ROOM IN INDEPENDENT EXCHANGE AT
TROY, N. Y.

a relay rack, a two-position chief operator's desk,
a two-position wire chief's desk, a two-position
The
toll board and a complete power equipment.
multiple switchboard, tne toll board and chief opthe
erator's desk, are located on the second floor
distributing frames, relay rack, wire chief's desk

the

;

and power equipment are located on the
of the exchange building.

floor

first

hogany.
section has a capacity for 6,600

^^^^^^^^^

480 answering jacks and lamps, and is arranged for
three operators' positions. A 24-inch box panel or
cable-turning
first

section

is

subscriber's section.

located

at

the

left

All switchboard and

of

the

power

cables are carried through the above box panel to
the intermediate distributing frame in the terminal
room below. All circuits used in wiring this ex-

change are of the well-known common-batterj' type,
using lamps for subscribers' line signals and double
supervision

in

the

operators'

equipment grows from

The

left

cord

circuits.

The

to right.

multiple boaril is not
equipped as a regular operator's position. Testing
trunk lines to the chief operator's and wire chief's
first

position

of

the

desks are located in this position. The second position is equipped as a toll trunk-switching position.

consisting of

a

3-'/2-horse-

be used for driving either of the generators.
ringing generators consist of one-fourth-horsepower motor-generators, the primary circuit being

long and divided iu six panels. The woodwork of
the sections, such as the key and plug shelves, and
frieze at the top of llie sections, is made of ma-

Each switchboard

set

may
The

In the multiple switchboard the section framework
is
made of angle and channel-iron work, so arranged and braced as to make a rigid and substanThe legs of each section are 20 inches
tial section.
wide and 34 inches high, resting on the true floor.
The sections are approximately five feet eight inches

subscribers' multiple jacks, 360 outgoing trunk jacks,

second charging

power Otto gas engine connected to a i%-kilowatt
Roth generator. The generators deliver full-load
current from 20 to 30 volts, running at a speed of
The gas engine and
1.200 revolutions per minute.
two generators are so arranged that the gas engine

i

REAR OF SWITCHBOARD IN INDEPENDENT EXCHANGE
AT TROY. N. v.
the
left, facing the terminals, and
arranged so that an extension can
be added on the left end when desired.

from

right

to

framework

The

is

of the intermediate distriliuliuft
similar to that of the main frame, omitling
The present framework has
the lightning arresters.

frame

construction

is

100 lines high and grows
terminals for the first 100
end of the frame have been reserved

a capacity for 2,000 lines,

from

left

to

right.

lines at the left

The

is

arranged to operate on 500 volts direct current, and
the secondary to deliver pulsating and alternating
current at no volts no load to 75 volts full load at
The battery ringing
1,000 revolutions per minute.
set consists of a one-fourth-horsepower motor-generator, the primary being arranged to operate on
24 volts direct current and the secondary to deliver
pulsating and alternating current at the above-menThe gas engine is mounted on a
tioned voltages.
stone-capped pier by itself, and all of the other machines are mounted on a brick pier. The powei
l)oard consists of three panels of w^hite Italian mar>
l)le

mounted on a framew'ork made of angle

and

equipped

switches, fuses,

with
etc.,

to

the

necessary

iron

instruments,

accommodate the power equip-

ment of the exchange.
equipment for the operation of
exchange consists of tw'O sets of 11 cells each
of Electric Storage Battery Company's accumulators,
F-5 elements in F-g lead-lined tanks, so arranged
Storage-battery

the

ihat

as

the

number of subscribers

elements

increase

addi-

may

be added.
.-\11
wires in connection with the power equipment
are run in iron-armored conduit. The whole exliona!

change installation

is

well designed

and well

built.

:

:
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Credit for erecting the plant should be given to the
Eastern Electrical Construction Companj' of Troy,
and especially to Mr. W. Scarlett, this company's

The

efficient

toll lines

Sandy

at

its

exchange for service about

and

at

the

Every of Oaklandon are the

fireproof

The system will
ette Counties.

;

treasurer, Peter

structure

;

built

to

rear

the

of

the

office

which contains ample room for the- general offices of the company and also a retiring room

has over 1,400
July
subscribers connected. Telephones are being connected at the rate of about 25 a week, with the
prospect that the number will reach 2,000 before
ist,

John T. Christie; vice-president, Edward DaMcCarthy secretary, W. Lewis
Burk. The exchange building proper is a 'separate

\ is

Saratoga, N. Y.

The company opened

Indiana Telephone Items.
The Oaklandon Western Telephone Company has
filed articles of incorporation.
The company will

ident,

and

Lansingburg

Mechanicsville,

Hill,

greatly increase the territory covered by the
Rensselaer Telephone and Telegraph Company's toll
service.
This connection, it is expected, will be
made some time in January or early in February.
The officers of the Rensselaer company are; Preswill

supervising engineer.
terminating at the toll board of the
exchange are connected with the exchanges located

and

able
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building,

present time

for the operators.

Maximum Rate

of

$125

for

Chicago

Telephones Upheld.
handed down an
opinion, written by Judge Windes, upholding Judge
Tuley's decision that the Chicago Telephone Company must not charge more than $125 a year for
its business service, as is provided by its franchise.
This suit began in 1901, when the Illinois Manufac-

The Appellate Court

of Illinois has

turers' Association objected to the $175 telephone
service.
Judge Tuley issued an injunction against

.

POWER

PL.\NT IK

very long.

pany

will

INDEPENDENT EXCFI.\NGE AT TROV,

N.

"i".

At the present time, however, the combe unable to accommodate this number of

subscribers w-ithout considerable additional construction work, and it is already planning for an increase

respect
the time the Rensselaer Telephone and Telegraph Company was organized it is stated that the
The
Bell licensee in Troy had about 800 telephones.
appearance of a competitor on the field caused the
older company to reduce its rates and canvass the
in this

At

purpose of shutting

territory very thoroughly for the

out competition as much as possible. The Bell people were enabled -to increase their subscription list
to about 1,200, it is said, but the opposition company
says that

it

is

increasing

its

list

at

a rate

much

more rapid than that of the Bell company.
The amount of underground and overhead cable
which is in the service of the Rensselaer company
The conduit
at present is between 24 and 25 miles.
used was niade by the American Vitrified Conduit
Companj-, and at present the Rensselaer company
has about 30 miles of duct laid in the streets and
alleys. The entire business district is of underground
distribution, being made from one or two terminal
poles in each block, depending upon the size of the
block.
The cables, wires, etc., were furnished by
the Roebling's company. The entire amount invested
in

the

As

new

up to

system,

about $285,000.
the Rensselaer com-

date,

to the matter of toll lines,

is

the telephone company, restraining it from charging
more than the franchise rate of $125. The defense
appealed, basing the $175 charge on the improvement
wrought in recent years in the telephone service.
The Appellate Court now concurs with Judge Tuley.
After passing on the various phases of the case, the
reviewing court says
"The defendant, to the extent of its ability, is
bound to furnish any person applying therefor, within
the district in question, telephone service with all the
improvements thereon which the defendant had
adopted and had in use within that district at the
time of the filing of the bill ^that is, said metallic
service at the ordinance rate of $125 a year.
"If, as it was contended by the defendant's counsel,
the rates fixed by the ordinance were intended to
apply only to telephone service then established and
in use when the ordinance was passed, it would follow that any improvement in the art which made
necessary the addition of another wire or any different instrument or appliance to use such improvement, if the company adopted and used such improvement, would allow the company, when it furnished a patron such instrument or appliance, to
charge a rate without limitation. Such a construction, as it seems to us, would be unreasonable and
could not have been intended by the language used
in the ordinance."
The territory affected by the decision, and which
w^as specified in Judge Tuley's order, is as follows
Beginning at North Avenue near the lake, west to
the river, down the river east of Goose Island, west
to Western Avenue, south to Twenty-first Street,
east to La Salle Street, south to Thirty-ninth Street,
and east to the lake.
"Notwithstanding the complainants' contracts," continued Judge Windes, "defendant, being a publicservice corporation, is bound by the ordinance to
furnish all persons alike with telephone service,
within the district named in the schedule, at the ordinance rates $125 a year. The ordinance is plain in
its provisions, and, although complainants have, without protest and voluntarily, except for their business
necessities and defendant's monopoly, made contracts
to pay a higher rate than the ordinance permits the
defendant to charge, that excess is illegal and may
be stricken from the contract.
"The defendant is bound, from the public character of its business it is a common carrier of speech
through its telephone systems to serve all its patrons alike, to furnish them telephone service, with

—

—

—

its improvements, which have been adopted and
used by it, for the. rates fixed by the city ordinance.
This is a public duty which it cannot disregard noi
escape by contracts which require its patrons to pay
for the performance of that duty an amount in excess of what may be charged under the ordinance."
Attorney A. D. Wheeler, for the telephone company, said a final hearing would be had in the Circuit Court, and that the case then probably would be
all

carried to the

Supreme Court.

Cuyahoga Telephone Company's

Fi-

nances.
The

pany owns or

IN INDEPENY.

ouilding at the present time about
65 miles of pole line, carrying about 260 miles of
No. 10 copper metallic toll circuits. Through these
circuits the company is put in communication with
a number of other Independent companies operating
is

the Hudson Valley and
New- York state, the territory
extending to the border of Massachusetts, and taking
The line from
in the southern part of Vermont.
Troy to Hoosick Falls is practically completed, and
the construction of the Albany line is underway.
At the present time about 75 or So towns are in
connection with Troy. The contemplated connection
with the Albany system, which will also carry toll
connections south and west of Troy and Albany,

from

Troy,

north

along

east to the limits of

report of the financial affairs of the

Cuyahoga

Telephone Company, Cleveland, Ohio, made at the
annual meeting on February 2d, showed total assets
of $5,878,339.62 and total liabilities of $5,907,482.34

Of the liathe deficit to balance being $29,142.72.
down
bilities the Federal Telephone Company is put
for
earnings
the year
gross
The
at $475,392.92.
igo2 were $385,852.14. and the total expenses were
The total deductions from the income
$229,709.59.
were $155,600.48, making the deficit noted above.
The treasurer's report showed that the deficit was
due to extravagant management,

in

having more em-

ployes than there was work for and too low rates.
The president reports that there has been poor collections, and that some steps will be taken to correct
The only change in the directorate was
the matter.
the retirement of N. A. Gilbert and the election of
The officers are as
fill his place.
J. R. Sprankle to
follows: President, F. S. Dickson; vice-president,

E

W

R W.

Moore;
Judd.

secretary,

James

B.

Hoge

;

treasurer,

officials.

The Brownsville Co-operative Telephone Company
incorporated with a capital of $20,000. The

has

principal office

and exchange

will be in Brownsville.
extend throughout Wayne and FayDaniel Paddock and

W. H. Hawkins,

Vernon are directors.
The Blue River Telephone Company has

R. S.

filed

incorporation papers with the secretary of state. This
company will locate its exchange in the Friends'
Church, Shelby County, and furnish service to its

members at cost.
The City Council at Anderson passed an ordinance
requiring the Anderson Telephone Company to furnish telephones free to all members of the City Council, the city offices and the schools.
The telephone
company says it will ignore the ordinance, and the
council threatens to grant a franchise to a rival company.
The fight between the two telephone companies at
North Manchester, into which the Independent
company of Wabash was drawn, has been carried to
the courts, the North Manchester company filing suit
for $10,000 damages against the Wabash company
for alleged discrimination between the two companies.

The Lebanon Telephone Company's exchange was
destroyed by fire on the 7th inst. The exchange will
be rebuilt at once.
Hon. Hugh Daugherty, president of the United
Telephone Company, operating throughout the gas
belt, says the company is kept busy taking care of
the farmers' trade. The plan usually followed is for
a number of farmers to organize and incorporate a
telephone company. They then get to work and put
up their system, each contributing a number of poles
and a certain sum of money to pay for the material
and. the instruments as his share. About the time
the line is in good working order it is connected
with the larger company by a sale outright or agreement as to rates, w'hereby they secure the service of
the larger company. A farmer once placed in touch
wuth the cities and towns by means of a telephone,
will never do without it, if possible to retain the
service.

The

its answer to the
Cumberland Telephone Company to enjoin the city from removing its property from the
streets, and alleges that the franchise under which
the Cumberland company assumes to have a per-

of Evansville has filed

cit>'

suit of the

petual right to conduct its business in Evansville
was, in the first instance, illegally acquired in the
second, abrogated by failure to observe its conditions and conform to the laws of the state
in the
third, repealed by the petition for and acceptance of
a new franchise.
It points out that the Cumberland
company never assumed to be operating under any
other franchise than the one expressly granted it in
Now, that the issues
1887, until it expired in 1902.
are joined, the courts wnll decide what rights the
company has under the franchises in question.
F.
;

;

—

—

UNDERGROUND CABLING AND POT HEADS
DENT E.XCHANGE AT TROV, N.

exchange and system in Oaklandon and the
surrounding country. John Moore and Jobe Mc-

build an

Ohio Telephone Notes.
earnings of the United States Telephone Company for 1902 were $312,717. The fixed charges and
expenses have not been reported as yet, but it is
believed there will be a nice surplus for stock when
this is all deducted.
At the recent annual meeting
officers were re-elected the same as those of the

The

Cuyahoga Telephone Company.
It

is

said that the

Home

"Telephone

Company

of

Toledo will shortly increase its rates to subscribers
on account of the rapidly increasing number of
patrons and the correspondingly better service it is
able to

furnish.

The Faller Automatic Telephone Exchange Company has opened a branch office in the Williamson
Building,

Cleveland.

The Kenton Telephone Company

of Kenton has
from $50,000 to $100,000.
The West Alexandria Telephone Company, West

increased

its

capital stock

x\lexandria, has given notice of an increase of capital
stock from $3,000 to $io,oco.
The Bell company is attempting to advance its
rates at Norwalk.
The St. Marys Telephone Company will rebuild
its plant and make it larger to meet the demands
for its service.
It is reported that Cleveland capitalists are endeavoring to purchase a franchise to string wires
for electrical purposes in Cincinnati. It was granted
to a man named Lawton, but has since been transAttorneys claim that the
ferred to another man.
terms are so broad that the franchise will allow
operation
of a telephone plant.
construction
and
the
O. M. C.

Telephone News from the Northwest.
C. E. \\'isard of Howard. S. D., has been awarded
the contract for a telephone system at Kimball, S. D.
The Supreme Court of Montana has decided that
the state has a right to collect a tax of 75 cents each
on each telephone in use in the state except those
used for interstate commerce. This tax is in the
nature of a franchise tax, and is regarded as a big

victory for the state.

A

bill

has been introduced in the Minnesota Leg-
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to protect slot telephones and other slot
devices from bad coins, slugs or leads. Violation of
the act is made larceny, punishable by a fine of $500
or imprisonment for one year. The author of the
biil says that, under the existing law, offenders cannot be reached.

Toll

islature

An

automatic

exchange

completed

about

is

for

I'embina, N. D.

The Short Line Telephone Company has been mcorporated at Nevada, Iowa, with $5,000 capital
The company's line is completed, and runs
stock-.
from Nevada to Iowa
I'hu North Liberty

Falls.
i,Iovva)

Telephone Company

been incorporated with $io,ooo capital.

lias

The Northwest Independent Telephone

.-Xssociation

has been organized at limmeisburg, Iowa, to meet
and discuss subjects of interest. Twenty lines are
in the association.
A telephone war is on at Fremont, Neb., and the
Independent people claim that the Nebraska comjiany has no franchise, according to the records.
'I'he Burlington Railway will install a telephone
system of its own for the yards and offices at BurAll division points arc to be so
lington. Iowa.
i-C|uippcd. and they will then be connected.

The Michigan Telephone Company

will

make

e.x-

improvements to the exchange at Menominee,
.Mich., and will construct new exchanges at Powers,
Spalding. Carney, Nadeau and Talbot.
The Nebraska Telephone Company will expend
lensive

$100,000 at Council Bluffs, Iowa, in the construction
R,
of an exchange building and conduits,

Interchange

in

Februar_v

Ohio.

The

general managers of the Ohio Independent
telephone companies met
at
the Colonial Hotel,
Cleveland, February 5th, for the purpose, it was at
first supposed, of forming an association similar to
the old organization of Ohio telephone men which
However,
failed to meet in annual session last year.
after a two-days' session, at which only the managers were iiresent, a company was formed with a
capital stock of $10,000, the purpose of which, it is
slated, is to maintain permanent headquarters for
the auditing and clearing of interchange toll business, the publication of telephone books, the sale of
telephone supplies, the operation of a bad-debt exchange and the maintenance of a corps of professional and technical men for such purposes as they
may be needed. It is stated that one of the main
purposes will be the securing and sale of supplies
at reasonable rates to the various companies which
use the service of this company.
The stock is to be divided into 1,000 shares of $10
each, and no one will be allowed to hold more than
Only managers of Independent plants
10 shares.
Thirty-two companies
will be allowed to hold stock.
became interested in the organization at the start.
One corporation cannot hold stock in another in
Ohio, but the managers may hold it individualhThe following officers were chosen for the coming
year: President, W. Gilbert Thompson, secretary of
the Valley Telephone Company, Lebanon first vicepresident. Judge Grissinger, president of the Marion
;

second viceCounty Telephone Company. Marion
president, H. C. Devin, secretary of the Mt. Vertreasurer,
non Telephone Company, Mt. N'ernon
:

TELEPHONE MEN.

;

V. Hageman, secretary of the Black Ri\'er Tele-

.\.

manager of the Richmond Home
I'clephone Company of Richmond, Ind., and one of
the city's most prominent residents, dropped dead in
his office on February 4th.
I'aid

F.

C,

Graff,

V. L. Turner, who

Iras

been acting as general

manager of the Standard Telephone Company of
has resigned to accept a similar position
with the Federal Telephone Company of Cleveland,
Ohio.
.\llanta, Ga.,

the office of secretary was
left vacant for the present and the affairs of the
association will be left temporarily in the hands
of H. H. Robinson, assistant manager of the United
The directors of the
States Telephone Company.
company are as follows G. P. Thrope, secretary of
Frank
the Clinton Telephone Company, Wellington
L. Beam, general manager of the Citizens' Telephone
Company, Columbus C. C. Curtis, manager of the

phone Company, Lorain

;

:

;

;

Sandusky Telephone Company, Sandusky
H. H.
Robinson, assistant manager of the United States
Telephone Company, Cleveland
R. E. Hamlin, secretary of the Home Telephone Company, Toledo.
The headquarters of the company will be in Cleve:

Vernon Wilder uf
Exchange Company

Northwestern Telephone
Anoka, Minn., has been
at Red Wing, Minn., suc-

the
at

transferred to the office
ceeding J. L. Hastings,

who

has been
since the institution of the exchange.
J.

B.

Ware, well known by

his

charge

in

land for the present.

Independent telephone interests in Grand Rapids, Mich., is said 10 have accepted a responsible
position with the Independent Long-distance Company of New York, with headquarters in Bufifalo.
Peirce has resigned his position as manager o£ the Madison-Clark Telephone Company of
London, Ohio, in order to go into other business.
He is succeeded by W. J. Meech of Louisville, Ky.
Mr. Peirce has been in charge of the London exchange since its establishment, and owing to his
management the business has grown from a small
in 1899 to over a thousand subscribers,
beginning
:u!(I
the system connects with over 2,500 in the

W.

coi\nty.

Central

Telephone Associa-

Missouri

tion.

The second annual meeting

of the Central

Mis-

souri Telephone .Association will be held at Sedalia.
Mo., on February 27th. at 2 p. m., in the parlors of
the Huckins Hotel.
programme has been arranged and an interesting meeting is expected. The
meeting will be of importance, as the question of
long-distance toll connection will be discussed. An
Independent six-circuit toll line is to be built from
St. Louis to Kansas City and from St. Louis to
Representatives of the
Joplin and farther south.
long-distance companies will be present at the meeting.
G. W. Schweer is president and M. L. GoUaday
of Windsor, Mo., is secretary of the association.

A

GENERAL TELEPHONE NEWS.
Toll Line Company of Ennis, Texas,
has been incorporated, with a capital stock of $30,000, by W. L. Harper, Charles Pippen, Tony Schacffer and S. A. Haskins.

Electrolysis-proof Conduit.

The Central

The Atlanta (Ga.) Standard Telephone Company's
The upset price of $200,000
plant has been sold.
was secured, the purchaser being Robert .'\lexandcr,

The

was the

The immense amount of underground electric conduits that is now in existence and the rapidly growing tendency of municipalities to compel the location
of all electric-lighting. po\ver, telephonic and telegraphic conductors beneath the surface of the earth,
and the consequent demand for conduit of the high-

1903

For a number of years the Electrolysis-proof ConManufacturing Company of Chicago, under the
nianagcment of W. F. McC:irthy, has been cxplnii-

duit

ing bituminized fiber conduit in the electrical field.
Recently the business of this institution has been
acquired by the .American Conduit Company, with
factories at Chester, Pa., Chicago and Los Angeles.
Cal., Mr. McCarthy having been retained as western
manager, with offices at 822 Manhattan Building,
Chicago.
The manufacturer's claims are essentially as follows
The bituminized fiber conduit is compressed
]>aper and a.sphalt, which not only makes a strong and
light conduit and a ])ractically perfect insulator, but
tine that affords great strength when underground.
On account of its electrolysis-proof properties, the
conduit aft'ords that protection to cables which is
sought by the leading engineers, not only in the electric line, but by the engineers of gas and water companies, as it affords the same protection to gas and
water pipes that it does to underground cables. It
is being installed now in various cities by the gas
companies for protection to their service pipes. This
conduit is moisture-proof, and when joined together
with a slip joint it makes a solid body from manhole to manhole.
The joints are self-aligning, insuring a smooth and continuous-duct line.
It is an easy conduit to lay, requiring no skilled
labor.
It is also easy to draw cables through, as
there is nothing in its comnosition to offer resistance
to the motion of the cable.
It is made in sevenfoot sections and weighs 2H pounds to the foot, and
can be shipped, particularly long distances, at cheap
rates.
It is made in sizes from two inches to six
inches in diameter. Its life is as long as that of
asphalt, which is the principal ingredient of the conduit.
It is not brittle, and is of a tough nature, but
can be cut with an ordinary hand saw. This conduit has been on the market and used for low-pressure water pipe for the last 18 years.
In the last
eight years it has been used extensively as an under:

ground

electrical conduit.
The nature of the conduit makes it electrolysisproof, affording a thorough protection to the cable,
as shown by the result of a test made upon a specimen of bituminlzed-fiber conduit and a piece of vitrified-clay
conduit.
(See cut. The upper picture
shows the cable in electrolysis-proof conduit after
test.
The lower one shows the cable in salt-glazed
vitrified-clay conduit under same time and conditions.)
This test was made at Oakland, Cal., by the

Sunset Telephone

connection with

ibe

Fred

;

14,

and Telegraph

Company.

The

duration of the test was 524 hours, a section of each
of the respective conduits being placed one after the
other in a box having four inches space on all sides
of the conduit filled with damp earth.
A short
length of lead cable was placed in the conduit, to
which was connected the positive wire, and then a
layer of pulverized coke laid between the cable and
the conduit for effective contact. A lead plate was
placed in the bottom of the box, to which the negative wire was attached.
The voltage was 485 and
the amperage S-4 at the beginning, ending at 2.4
making an average amperage of 3.9. The resistance
at the start was 89 ohms and at the finish 198 ohms.
stated that under this test no electrolytic action
in the bituminized-fiber conduit.
The
report of this test was signed by C. O. Poole, superintendent of the Standard Electric Company of (California, F. W. Alston, electrician of the Sunset Telephone and Telegraph Company, and L. D. Fitzgerald,
superintendent electrical department, San Francisco
Gas and Electric Company.
After many severe tests, this conduit was adopted
by the Chicago Telephone Company and also by the
It is

was noticed

.Sunset

Telephone Company.

The Chicago compan\-

has laid over 2,000,000 feet of

it

in

the

last

lw"i>

of the foreclosure
"f a mortgage for $600,000 in the hands of the City
Trusl Safe Deposit and Surety Company of Philadelphia. The names of the real purchasers were
not made public. Only one bid was received.
trustee.

sale

result

.\t a recent meeting of the Home Telephone Company of Rockford. 111., the following-named officer^
were elected: President, E. W. Brown; vice-presitreassecretary, John Camlin
dent, H. H. Clough
Owing to the large and
urer. F. F. Wormwood.
rapid increase in business it was found necessap.;

;

New

10 increase the capacity of the exchange.
cable, both undergrotmd and aerial, will be installed.

enlarging the capacity to over 500 additional telephones.
The Home company has 1,285 instruments
ill

.actual

service.

KLKCTKOLVSlS'l'KOOr CONDUIT.
International Telephone Manufacturing Company of Chicago is reporting a constantly increasing
demand for its long-distance generator-call telephones. It is said that the International telephone
is especially adapted for long-distance interstate tollline use and heavily loaded country party lines, they
being provided with an extra strong generator of
a heavy output and very sensitive adjustable ringer,
far-reaching, clear and distinct transmitter of
a
large volume and a powerful, horseshoe magnet,
adjustable receiver, all made of the very best material obtainable, and with the highest class of workmanshin throughout. It is stated there is absolutely no possible danger from lightning when using
the instruments, as there are no exposed metal parts
that form any part of the circuit at anv time, all
cctnnecting wires, binding-posts and terminal screws
being completely concealed.

The

—

est grade
this renders important information
all
relative to the details of improved underground construction.
essential of paramount importance in a good
conduit, in view of the number of grounded circuits,

An

perhaps, above all, its ability to withstand the
electrolytic action of currents which may he present
Again, it
in the soil
surro'.inding conduit lines.
must have the ability to withstand the deleterious
action of soil, which is more or less impregnated with
oxidizing agents, and in some cases where direct
is.

chemical reactions are a positive danger. Besides
possessing these properties, which make for the long
life of the conduit, it must be of such construction
;is
to
facilitate
its
rapid construction, and the
problem of making joints and easy angles is one
which has required the best ability of the conduit

manufacturer to overcome.

UKSULT

Oh'

TEST.

Chicago is conceded by engineers to be one
of the most severe points in the country on underground ducts, as the lines are often submerged. The
E. H. Martin Telephone Company, Rocky Mountain
Bell Telephone Company, Pacific States Telephone
Company. Home Telephone Company of Kansas
City, Glen Telephone Company of New York, Elgin.\urora Traction Company and Metropolitan Street
Railway Company of Kansas City are all users o(

}'ears.

this duct.

The Des Moines (Iowa) City Railway Company
make expenditures upon betterments

has decided to
;in(l
extensions

of its plant that will cost about
addition to the power plant, which
will increase the operating capacity bv one-half, is
among the improvements contemplated.
$500,000.

An

.

February

14.
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Duncan Integrating Wattmeter

for Direct Current.
The new Duncan integrating wattmeter is of an
entirely new design, and embodies the most modern
For perfection of design, excellence
ideas in the art.
of construction and accuracy of measurement it is
no
superior.
It represents the work of
said to have
years of experience and is designed to meet every
requirement of those whose duty it is in the central
station, to test, install and inspect meters, so that
their work may be facilitated, and as-ist in keeping
the operating expense of the meter department at a
minimum. The castings of the meter are made from
nickel aluminum, making it light in weight, while
cver\' part is easy of access and interchangeable.
The terminals are situated at the top of the meter
and connect the series coils with the inleading wires
from the circuit, thereby removing tliese leads away
from the retarding magnets at the bottom, and in-

Meter witb Case

in Position.

potential between
to a minimum.

each adjacent section

is

reduced

Realizing the

trouble that has been experienced
in the past with the commutator of this type of
meter, the Duncan Electric Manufacturing Company
of Lafayette, Ind., which makes this instrument,
has adopted a special alloy that is said to be superior to any other metal used heretofore for this
purpose, and which will retain its polish even in the
presence of sulphurous gases. The segments are
accurately cut and thoroughly insulated from each
other and from the spindle, so as to prevent any
possibility of the armature circuit becoming grounded
at this

point.

The brushes

are easily detached by the removal
their being
out for inspection without interfering in any
way with the shunt-circuit wires. When they are
detached they can be thoroughly cleaned and polof

two small screws, which permits of

lifted

Meier with Case Removed.

Front Series Coil Removed

to

variations in temperature
incident to shipping and

and mechanical vibration
handling and still maintain their strength for the purpose of enabling the
meter to remain accurate for an indefinite period,
the company has given a great deal of study, and
made many experiments, with the view of producing magnets whose permanency or magnetic retenlivity could be relied upon, and, from the results, it
is
satisfied that its efforts have been successful.
The usual means to compensate for the changes
in friction of the meter is also provided to insure
low-load accuracy. This consists of a small coil
wound with many turns of fine wire and connected
in series in the armature circuit and placed within
the

froiit series coil adjacent to the armature.
It
held in position by four small wire brackets and
nuts, which prevent it from changing its
position during shipment.
The testing constant (K) of each meter is marked
is

thumb

Reveal Armature.

Side View. Showing Detachable'and Hinged Case.

DUNCAN INTEGRATING WATTMETER FOR DIRECT CURRENT.
suring in consequence a greater permanency and life
for the magnets.
The magnetic field set up by the
inleading wires exerts a demagnetizing effect upon

magnets when in close proximity thereto, and
becomes very pronounced in case of heavy overloads and short-circuits.
The registering train is made large, and all of its
the

this

parts are carefully adjusted to insure perfect ease
of operation and freedom from "sticking," which
creates so much trouble in smaller trains, even to

stopping the meter. The pinions and gear wheels
are cut very accurately by automatic machinery, and
assembled by experienced watch-makers. The train
is provided with dowell pins,
so that when it becomes necessary to remove it from its bracket it can
be again put back exactly into its position, thereby
enabling the worm wheel and worm to mesh as
originally set.

The dial is also much larger than is usually employed, making it easy to read at a distance; it has
a porcelain face. The circles and figures are printed
in heavy tj'pe and read in kilowatt-hours.
Dials can
horsepowerhours, Board of Trade units or dollars and cents.
A commendable feature of the meter is that it is
also be furnished to read in watt-hours,

is, the dial shows at all times
energy that has been consumed
without having to employ a "constant" or "multiplier," by which the reading would otherwise have
to be multiplied.
This eliminates a great source of
trouble and inconvenience, and not only simplifies
the work of the person who reads the meter, and
the bookkeeper who makes out the bills, but also
removes any doubt from the mind of the consumer,
who is always more or less skeptical about the
readings of his meter if a constant is used.
The cast back or support of the meter is provided around its outer edge with a groove that is
lined with heavy felt, and over which the cai=e
closely fits, therebj' rendering the meter absolutely
dust and insect-proof. The dust-proof case is hinged
at the bottom and is provided with a single screw
at the top which answers for screwing it tightly into
position and sealing the meter at the same time.
The series coils are machine wound and heavily
insulated with linen tape, after which they are immersed in copal varnish, then baked for several
hours until they are thoroughly dry. This enables
them to withstand any commercial pressure without
breaking down. The front series coil can very easily
be removed from the meter by simply taking out
the four screws that hold its corner damns to the
brass supporting rods. This removable feature of
the front coil furnishes a quick and excellent means
for inspecting the armature.
Great care has been exercised in selecting a resistance wire that will not become brittle and break
by being alternately heated and cooled. The wire
i^ wound in
sections upon a flat, insulated support
having saw-tooth edges, so that the difference of

direct reading; that
the actual amount of

ished, if necessary, and replaced again without any
fear of changing their original tension.
The spindle is provided with a removable pivot
point, which is made in the most approved manner from the best quality of steel piano wire hardened in mercury, then polished to a very fine finish

with Vienna lime and rouge. The point of these
pivots is carefully rounded off by a machine expressly designed for the purpose, so as to give
the least tendency to wear and at the same time
reduce the friction to a minimum.
Appreciating the great amount of trouble that is
given the users of electricity meters by the use of
cheap jewels, the Duncan company has succeeded
in procuring an especially high grade of Ceylon
sapphire, that comes next to the diamond in hardness, and can recommend it as being the best medium-priced jewel upon the -market These jewels
are made in accordance with a special design, and
polished until they are free from scratches or flaws
of any kind. The size and form of the cup is such
as to give the best possible results with the aforementioned nivot point, resulting in low friction and
long life. To protect the jewel against jarring and
vibration it is seated upon a small spring, which
is adjusted to balance the weight of the revolving
element, and upon the slightest jar being imparted
to the meter the spring takes it up and relieves the
jewel from any possibility of being damaged.
To those who wish to use the best bearing possible, the maker of this meter is pleased to state
that it can furnish a diamond-jewel bearing with
this meter.
It consists of a diamond step, having
a sapphire guide mounted upon it, and within which
spindle
point
revolves, the whole being seated
the
upon a delicately adjusted spring, to protect it
against jarring, in a manner similar to that of the
sapphire bearing. Tests of meters equipped with
these diamond jewels have demonstrated that as
many as 5,000,000 revolutions of the spindle, with
Its accompanying armature and retarding disk, failed
to produce the same wearing effect that usually
results with a sapphire jewel and one-tenth the number of revolutions. The first cost of these diamond
jewels is, of course, higher than the sapphire, but
when their wearing quality is considered, together
with the maintenance of low-load accuracy, by reason of their not becoming rough quickly and causins:
the meter to slow down gradually on light loads.
tbey are much the cheaper of the two in the end.
It is conceded that there is no element entering
into the manufacture of meters that Is of more
Importance than the retarding magnets. The corroboration of this statement can be borne out by the
users of direct-current integrating wattmeters who
have experienced trouble through ooor magnets becoming weak, and even worthless, by reason of their
not being properly made and aged, or manufnrturcd from a cheap grade of steel. Realizing the
importance of having magnets that will withstand

upon the

disk, and, as an example, it will be found
the case of a lO-ampere, iio-volt meter to be
It should be borne In mind that this
testing constant Is to be used only in testing the
meter, and must not be used in connection with the
dial when the monthly readings are taken for the
purpose of making out the bills for customers. The
dials are direct-reading and do not require any
constants.
This meter, while especially adapted for measuring
the energy or direct-current lighting and power circuits, will also accurately measure alternating currents of any power factor, wave form, or frequency.
This Is made possible by its being of the comniutated type, without iron in its series coils or armature, with its pressure current practically free from
inductance.
in

marked KV2-

Steam-turbine Plantin Orangeburg, N.Y.
An interesting example of the application of the
steam turbine to power generation from small central
stations Is afforded by the installation recently contracted for by the Rockland Light and Power Company of Nyack, N. Y. This company has for a
number of years been engaged In furnishing light
and power to the local territory surrounding the
town of Orangeburg, N. Y., where the generating
station is located.
The electrical supply system covers a territory of considerable extent, embracing the
towns of Nyack, Grand View, Plermont. Sparkhill,
Orangeburg, Tappan, Blauvelt, Nannet, Spring Valley and Nonsay.
The territory will be covered by
five independent distributing systems, each fed by
a separate transmission circuit from the power house
at Orangeburg.
The load consists mainly of incandescent lighting, but motors of considerable capacity
are

installed

at

a

number of

points.

The

present

comprises a number of
different types of boilers, engines and generators.
The latter are belted outfits and will be largely replaced by the new steam turbo-generator unit to be
installed.
The present system Is a two-phase. 3,300volt alternating-current system, each generator opIn
erating independently upon a separate circuit.
the new arrangement, provision has been made for
operating the entire system from the turbo- gen era tor
unit, the remaining machinery being held in reserve
The turbine is of the
for periods of heavy load.
single-cylinder,
multiple-expansion type,
standard
built
by the Westlnghouse Machine Company of
Pittsburg.
It
will be furnished with superheated
steam .it 12^ nounds pressure, this being accomplished by an independent superheater, with which
a superheat of lOO** to 125'* F. will be obtainable.
The mechanical equipment includes also a Snow
condenser, capable of maintaining a high vacuum,
an Alberger cooling tower for cooling the circulating
woicr. and a mechanical-draft outfit.

equipment of the

station

:

WESTERN ELECTRICIAN

136

Toerring Enclosed-arc Lamps.
Enclosed-arc lamps for constant-potential, no

and
have been manufac-

direct-current circuits
tured by the C. J. Toerring Company of Philadelphia
Wherever possible the
for the last three years.
lamps have been improved, and the lamp illustrated
herewith, while similar to the old types formerly
manufactured, retaining all their good points, such
as long life and high efficiency and reliability, is
said to have added to these much greater accessibility
of lamp parts. All parts liable to wear or injury
can be replaced without taking the lamp from its
hook, an advantage especially apparent where lamps
are used in large numbers.
The lamps, it is asserted, have a life of from 200
to JOG hours, using the same quantity of carbon
which in other lamps produces but 100 to 150 hours,
and leaving no more ash on the cylinder after 2C0
hours of burning than other types have after 100
The saving above the cost of similar lamps
hours.
burning about 100 hours will, it is said, vary in different cases, but on a conservative estimate will generally lie between the figures of $2 and $5 per lamp
per annum.
In the design of the lamp the factor of safety of
such parts as the magnet spools, resistance, etc., was
made unusually large. Convenience in trimming,
lightness and compactness, together with pleasing
and ornamental design, are all embodied in the construction of the lamp.
The accompanying illustrations show the standard
casing and the construction of the no and 220-volt
single-burning arc lamps. The mechanism consists
essentially of an inner carbon-carrying tube, sus-

220-'.'olt,

February

prevent discoloration of the glass through the heat
of the arc, and large enough to admit the hand when
cleaning.

The globe is furnished either of clear or
The shades are made of a heavy opal

glass.

opal
glass

nearly the whole of the light. The
metal shades furnished have a white painted reflecting surface, a corrugated mirror reflecting surface,
or is porcelain enameled. These lamps are furnished
five-ampere
either globe or shade, as desired.
lamp is rated at 2,000 candlepower, a four-ampere
at T.600 candlepower and a three-ampere at 1,200
candlepower.

which

reflects

A

Power Service After

Rehabilitation of

Niagara Falls

Fire.

[Special correspondeoce of the Western Electrician.]

Niagara

N.

Falls,

Y.,

February

5.

—Later

investi-

gations made by electrical engineers of the Niagara
Falls Pow-er Company into the causes of the fire that
damaged the cable lines and transforiner station on
the night of January 29th lead to the belief that the
fire

had

its

origin in the basement of the transformer

that, after gaining good headway there,
was carried by the draft through the bridge over
the inlet canal toward the big generating station

and

station,

know-n as Power House No. I. It has always been
observed that there is a draft from the transformers

toward the bridge.

believed that lightning

It is still

caused the trouble, but that instead of striking the
bridge it entered over the Echota line. This is an
overhead line running under the transmission line
through the lands of the Niagara Falls Power
Company for the purpose of furnishing current for the Echota lighting system and power
for the disposal works, the line branching off
from the transmission line to run into Echota.
The theory is that when the lightning came
in over this line it started a fire in the basement of the transformer station. The idea is
held that it burned in the basement some few
minutes and finally caused a
short-circuit,
rhis opened the circuit-breakers located at the
south end of Pow-er House No. i. The shortcircuit,

so

it

is

believed, set fire to the cable

insulation, spreading to other cables near by.

When the insulation of these cables had
burned, there was a general short-circuit, and
this necessitated using the emergency switch
to open the fields of the generators.
With all the facts about the manner in
which the service was renewed at hand, electrical
engineers will better understand the
truly

remarkable feat performed

on the night of the
nections.

The

fire

at

Niagara

re-establishing con-

fire in

was not put out

until

mid-

night.
It had eaten through the roof of the
transformer station and through the roof of
the bridge, and the inside of both structures

was

charred.

The

52

i.ooo,ooo-circular-mil

The telephone and
had been burned, and the work of
recovery from the fire had to be commenced
The power company
without either service.
had several large headlights available, and
these were brought into service until a string
cables had been destroyed.
light wires

Lamp Mechanism

Slandard Casing.

TOERRING ENXt-OSED-ARC

L.^MPS.

pended at its upper end within another, outer tube,
by a chain, the other end of which, after passmg
over a small wheel, is fastened to the plungers of
an electromagnet. The clutch is fastened to the
lower end of the inner or carbon-carrying tube. A
cap plate is fastened at the lower end of the outer
tube and serves to act as a cover and support for the
cylinder or inner globe. The inner globe is held in
position by a phosphor-bronze spring of simple and
durable design, so placed that it can cast but little

shadow.
.There are no sliding contacts in the lamp. Current is carried to the upper carbon by a flexible, asbestos-insulated cable directly from the spools. This
cable is mounted on both ends by a clip designed to
take ail strain from it in a manner similar to the
ribbon which holds the cable to a telephone receiver
without strain on the cables. This method has the
further advantage of preventing all kinking, and
The retherefore eventual breaking of the cable.
sistance wire is wound and laid in the grooves of a
The advantage of this may
large porcelain cvlindcr.
be gathered frorn the fact that although the arc be
wire as a consequence
resistance
the
short-circuited,
taking a current three or four times the normal,
causing it to glow red hot, the wire will nevertheless
retain its position and insulation, effectively saving
the lamp from further harm. It is said to be impossible for the several turns of wire to sag and
short-circuit.
Excessive breakage of the inner globe, due to poor

supporting it, has been overcome by
The ground
unnecessary curves.
upper edge of the glass is, of course, its most vulabove
the tripnerable point. By placing this point
ping plate it is shielded from the direct heat of the
arc, and breakage at this point is practically elimir

methods

of
eliminating

all

nated.

The diameter

of the cylinder

is

large

enough

to

interruption of the

of lights could be established. The
telephone service was a severe blow. These wires
had been most carefully installed with a view of
escaping trouble should it occur, for the value of the
However, the
telephone service was recognized.
fire

burned the

cables,

leaving the power company

a telephone service, which would
have been a great aid in summoning men from their
homes, while it also made it impossible for the tenofficials

w^ithout

ants of the company to reach the power house to
ascertain the extent of the trouble and the prospects
To meet the emergency, a number of car
of delay.
tiages

were secured from a

livery,

and throughout

the night messengers hurried about in them, calling
the skilled hands of the company and doing many
errands. During the fire there was quite a gathering

of laborers resident not far distant from the power
house, and as soon as the fire was out. many of these,

who had been immediately engaged, were

set

to

work cleaning up the debris and helping where they
could.
By one o'clock that night over 200 men were
working to effect repairs, and the wprk of replacing
So rapid
the burned cables was well under way.
was the progress that by seven o'clock on Friday
morning all cables between the generating station
and the transfo'rmer station required for the 2,200volt connections for the long-distance service had
been replaced.
It

that

was at this point of the progress
had been thrown by the firemen

that the

water

into the trans-

former station served to delay matters. The airtransformers had been wet by the flood of
water, and it was necessary to substitute for them
blast

several of the 1875-kilow^att

oil-insulated transform-
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These transformers had been in service at 11,cco volts, and before they could be adapted to the
long-distance service the high-tension connections
had to be changed to deliver 22,<xio volts. The water
had also wet the 22,000-volt bus-bars and wiring
between the air-blast transformers and the transmission lines, and before the service was renewed
ers.

an entirely new installation of 22,000-volt wiring,

in-

cluding bus-bar, connections from the transformers
and connections to the transmission lines, was designed and installed complete ready for operation
by I p. m. on Friday, about 13 hours after the fire.
Current was then put on the 22,000-volt transformers, wlien short-circuits occurred in the terminals
of three of them. This was due to water that had
collected on th.e marble terminal boards immediately
around the terminals and under the oil. The trouble
was remedied by drawing off some of the oil, cleaning up all of the terminals, and refilling with clean

The time required to find and remedy the trouble
postponed the service to Buffalo until about five
o'clock on Friday afternoon, but the local tenants
of the Niagara Falls Power Company had been taken
back at intervals from 1 1 130 a. m. to 3 p. m. Friday,
ail agreeing that the recovery
from the fire had
been quite remarkable.

oil.

W^illiam

\'ice-president

B.

Rankine

contributes

information in relation to the protection
afforded customers of the Niagara Falls Power Company, and outlines the company's plans to a considerable degree, in the following statement
"The Niagara Falls Power Company recognizes
quite a

little

and desires to acknowledge publicly its appreciation of the patience and good feeling wliich have
been exhibited by the users of its power on the Niagara frontier and by the public generally during
fully

the recent trouble at Niagara Falls. Not until this
unavoidable incident in the company's operation was
there a full realization of the important part wliich
Niagara power bears in the industrial and domestic
life on the Niagara frontier.
The importance of a
suspension of a power supply which extinguishes the
municipal and domestic lights in the cities of Buffalo,
Lockport, the Tonawandas and Niagara Falls, cripples 350 miles of street-car service and shuts dow'n
over 150 manufacturing concerns, can be realized
only from actual experience. This experience was
had during 19 hours, beginning on Thursday evening
last, and was caused by an absolutely unavoidable
occurrence.
"It is of public as of private interest to give assurance that every precaution is taken by the power
company to meet just such exigencies and to avoid
their repetition.

"At

this

time

it

seems proper

to

make known

tc^

the citizens of Buffalo and of the Niagara frontier
the provisions for securing continuous powxr supply
now enforced by the power company, as well as
the plans under construction for redoubling and trebling such security.
"There are three circuits of conductors for the
transmission of power from Niagara Falls to Buffalo attached to two distinct transmission pole lines.
These lines are inspected daily. Each of these circuits is composed of three cables and has a capacity
of carrying the maxinmm load required Iw the aggregate users of power
the city of Buffalo, although this load is carried upon two of the circuits,
leaving at least one of the circuits always in reserve.
"The present Buffalo service is supplied from
Power House No. i, and the company has on hand
always spare parts of the hydraulic and electrical
machinery ready for substitutions at any time in the
place of injureci or worn parts. Reserve cables are
on hand in quantity sutTicient to replace at any time
the cables required for transmitting current for Buffalo from the generators to the transformers.
Reserve transformers are installed w-itli a capacity of
50 per cent, in excess 01 the normal use required. At
the time of the fire on Thui'sday night the company
had in its storeroom sufficient reserve cable to replace
all the burned cable wdiich had been supplying the
Buffalo circuits, and this reserve was exclusive of
the additional cables on hand for construction pur-

m

poses in Power House No. 2.
"In the city of Buffalo a complete set of spare
cables is laid in conduits from the terminal station,
where the power is received from Niagara, to every
power, light and railway .sub-station within the city
limits.
2,

"When the company has finished Power House No.
now nearing completion, and when early next

year the Canadian Niagara
structed

now

vifell

its

first

Power Company has con-

installation

of

50,000 horsepower,

under way. these three power houses, each

containing a complete installation of 50,000 horsepower, will be so connected that power customers,
including the city of Buffalo, will have the protection of three distinct sources of supply, and a recurrence of the recent suspension from the same
cause would be impossible unless three separate bolts
of lightning simultaneously should strike all the three
separate power houses of the allied companies. It
is proposed, also, as an additional reserve protection
for Buffalo, to construct a transmission circuit from
the

Canadian power house on the Canadian

side

to

:
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Fort Erie, where a- crossing will be made into Bufthus giving four separate circuits for the delivery of current to Buffalo consumers
one upon the
Canadian side and three upon the American side.
It may be said safely within a year that there will
be no steam or waterpower station in the world
with such ample reserve provision for the production of a continuous power supply."
The Niagara Falls Power Company has issued the
following statement
falo,

—

"The Niagara Falls Power Company desires to
make public acknowledgment of its appreciation of
the prompt and successful work of the city fire department in extinguishing the fire at its transformer
house on Thursday evening. Valuable assistance and
cordial offers of co-operation were received from
representatives of the General Electric Company of
Schenectady, Westinghouse Electric and Manufacturing Company of Pittsburg, Standard Underground
Cable Company of Pittsburg, Buffalo and Niagara

Fig.

1.

Telegraph Line.

— Scoring

In his article on "Electrical Progress on the Continent in 1902" in the Western Electrician of Januar}' 3d last, Mr. Francis E. Drake gave these financial particulars of the two companies in the latest

and Power Company, the Bell
of Buffalo, Home Telephone
Company of Niagara Falls, Cataract Power and Con-

Company

duit Company of Buffalo, Tonawanda Power Company, International Railwaj'^ Company, Acker Process
Company-, Castner Electrolytic Alkali Company, and
the Union Carbide Company of Niagara Falls and
others.
The power company takes this means of expressing its grateful acknowledgment to its friends
and neighbors."

Distribution on the Canadian

Side.

Joint operation of an electrical power scheme is
the latest development of the municipal co-operation idea in Canada.
The civic authorities of Toronto have a sub-committee on Niagara Falls power
at work.
All the important municipalities within
a radius of 100 miles of Toronto are being interested in the scheme and will, it is said, demand of
the Ontario Legislature, at its approaching session, a
power concession at Niagara Falls.
At present
steam-produced electrical power in Toronto costs
comfrom $40 to $60 per horsepower per year.
petent engineer, acting for a number of western
municipalities, has prepared an estimate showing
the cost of a duplicate plant to furnish 30,000 horsepower to factories within 50 miles of the falls. The
cost of installation
w^ould be $9,000 a mile, and
plant to furnish about 50,000 horsepower would cost
Sr2.cco per mile.
On that basis the cost of conveying electrical energy to Toronto would be $5 per
horsepower per annum.
Allow^ing $10 per horsepower for the power at the producing point,
single
would
the
annual
cost
per
be
$15
horsepower supplied, continuously.
The idea of
the municipalities
is
string
big trunk cato
bles
from Niagara Falls east as far as Toronto and west as far as London, Ont., and supply
power to users all along the route. It is thus
claimed that Niagara Falls would be to western
Ontario what coal has been- to Great Britain, and
would make the Niagara area of Ontario one of the
leading manufacturing centers of the world.

A

Siemens

-

Halske

-

Schuckert Com-

bination.
Following the AUgemeine-Union amalgamation of
last December, another consolidation of German elecmanufacturing companies is announced, this
time the Siemens & Halske and Schuckert companies being the corporations to unite.
The new concern is to be a limited-liability company, with a
capital of $22,500,000.
known
as the
It will be
Siemens-Schuckert works. It is asserted that all
"watered" stock and worthless assets will be eliminated, and only the factories, material on hand and
sound accounts wall figure on the new books. All
the shares of sub-companies will be excluded. The
combination is to take over the old companies in
April. All the great electrical manufacturing concerns of Germany are now practically included in
the two groups, and it is believed that the latter
trical

will

make common

prices.

Lamp-socket

Cement

Butts for Pole Lines.

The use

of cement butts for all kinds of poles that
are either too short to use alone or have become
rotten at the butt is an innovation recently put on
the market. The cement is made of clean gravel
and is thoroughly tested and is then molded in an
octagonal fonti. Four galvanized steel straps are
bolted to the cement at one end and project so as to
receive the end of the wooden pole.
The butts run

Fip. 2

Sliding Pole on

Cement

illustrations

is

In the case of the General Electric Company
against James B. Wise of Watertown. N. Y., Judge
Ray of the United States Circuit Court has decided
that the defendant, in making and selling incandescent-lamp sockets, has infringed the Tournier patent.
No. 559,232, issued April 28, 1896, and assigned to
the complainant.
The court finds that the Anchor
Electric Company was held by Judge Shipman to
have infringed the same patent. It then examines
the particular claims made for the Wise socket as
non-infringing and declines to uphold them, saying
flatly that "the Wise socket is a copy of the Tour-

Fig.

Butt.

illustrated

one method

of using the cement butts.
Fig. i shows a 20-wire
Postal telegraph line whose poles have rotted at
the butt end, near the ground. The pole is first
scored for connecting the side irons. Then the
pole is supported as shown in Fig. 2, the old butt
sawed off and removed, and the cement butt slid
into place and bolted to the pole.
Fig. 3 indicates
the appearance of the completed pole, the work having been finished in 20 minutes by two men without
touching the overhead wires. It is not necessary
to dig a hole for the cement butt, as the old butt
can be extracted. In the instance illustrated the
pole was moved a short distance in resetting. The
cement butt is allowed to project at least six to
It is stated that 50
eight inches above ground.
per cent, of the poles need not be scored, as experience shows the connection is elastic enough to
This construction
offset ordinary diameters of butts.
is said to make the poles last three times as long,
as the cement does not decay.
The cement butts are of special advantage along
electric and steam railways and also for telegraph arid
telephone work, as they hold the bottom of the poles in
place and in plain sight and prevent them from being
burned or rotting at the ground. Poles with rotten
cores can be used and new poles may be five feet
It is safe
shorter, if set with these cement butts.
to put in a stock of the butts for use at short notice,
as by stowing them out of doors and thus exposing
them to all conditions of weather, they will be hardened and improved in the meantime. These cement
butts are the invention of Lee K. Forsythe, and are
being manufactured by the Durable Cement Post
Company of Battle Creek, Mich. The company also
makes a similar line of cement butts -for fences,
foundations, vineyards, etc.

Plant.

A

24-hour test was made on the 2,500-horsepower
boiler plant of the power house at the University
H. Hurd. The boiler
of Chicago last week by
equipment of this station, which was described in
the Western Electrician of July 19, 1902, has only
It comprises unique features
just been completed.
in the arrangements of tunnels under the boilers for
heating the air supply and for containing the feedwater economizers, designed by J. D. Houghton.

C

showed that the gases on leaving the
were at the temperature of 400 degrees
After passing through the water econFahrenheit.
omizer the temperature dropped to 250 degrees, and
after it had passed through the air economizer it

The

tests

boilers

to ICO or 125 degrees. The gases entered
This is conthe smokestack at this temperature.
sidered a marked contrast to most plants, in which
The
the gases enter the stacks at 400 degrees.
analysis of the flue gas shows that more than 20
pounds of air was used for one pound of coal.

w^s down

3,

Completed Pole.

The injunction asked for is therefore granted.
In the opinion of the court are the following observations of general interest:
In a sense, the granting of a patent confers a
monopoly on the inventor or owner of such patent,
but such a monopoly is granted in the interest of
the public as well as of the grantee of the patent
and is an encouragement to the development of inventive skill and genius. The patent laws of -the
United States, while sometimes abused or perverted,
have had much to do with the growth and prosperity
of our country, and have added much to our material and intellectual development.
Ultimately, these
inventions are surrendered to the public, and it is
only just that for a time the inventor reap the rewards of study and industry.
The cry of monopoly, therefore, has no place in the
discussion of the question of infringement or priority of invention.
It is difficult to understand how or why a violation of the Sherman anti-trust law by this complainant (if there has been such a violation) confers
any right on the defendant to infringe this patent.
That act points out the penalties for its violation.
and it is not understood that such law denies the
grantees of patents the protection of the law because they may be violating some statute. However
that may be, the evidence falls far short of establishing such a violation by this complainant.
The
testimony on that subject is squarely contradicted.
An individual cannot confiscate the property or
property right of a corporation on the ground it
has violated that act.
nier."

Shawinigan Power
On

in

Montreal.

Saturday, February 7th, the Shawinigan Water

and Power Company successfully started its powertransmission plant between Shawinigan Falls and
Montreal. The transmission line, which is of alumi-

num

Boiler Test at University of Chicago

Power

and Patent

LINES,

from 10 to 20 inches in diameter and the top is convex, SO that moisture cannot remain there. In the
accompanying

Litigation

Monopoly.

—

Pole for Connection.

Electric Light

Telephone

total efficiency of the plant

—

combination:
Siemens-Halske Total
stock
and
bonds, 84,500,000 marks; last dividend (1901), eight
per cent.; stock quoted on November I, 1902, at 113.
Schuckert Total stock and bonds, 77,000,000 marks
stock quoted on November i, 1902, at j^.

CEMENT BUTTS FOR POLE
Falls

That amount of air raised to 100 aegrees temperameans a constant saving. Exact figures on the
have not been given out.

ture

cable, is a fraction over 84 miles in length.
The
is at 50,000 volts (30 cycles).
has a maximum capacity of 8,000 horsepower.
The apparatus at present installed is capable of
delivering 2,500 horsepower, and additional apparatus is being put in as rapidly as possible for 2,500
horsepower more. The step-up and step-down transformers and switchboard apparatus were furnished
by the Westinghouse Electric and Manufacturing
Company, and the synchronous frequency-changers
for changing from 30 to 60 cycles were furnished
by the Bullock Electric Company. This apparatus
was all set up, ready for operation, seven months
from the date of the order for it. The 50,000-volt
line insulators were furnished by the R. Thomas &
Sons Company of East Liverpool, Ohio. The aluminum cable was supplied by the Pittsburg Reduction
Company. The station buildings for the transmission were designed by Wallace C. Johnson, chief engineer of the Shawinigan Water and Power Company,
who also had in charge the carrying out of the construction work.
The transmission was laid out and
the construction directed by Ralph D. Mershon,
consulting engineer for the company.

The transmission
line

—

:
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Long-distance Electric Railroading.'
Bv

Dr. Louis Dun'can.

The problem of substituting electricity for steam
on the trunk lines of the country is of such present
importance, the effons being made to solve the problem are so serious, the difficulties are so great, and
the results so meager, that a general review of the
subject cannot be without interest.
applications of electricity to traction, which I
discuss this evening, may be included under

The
will

three head
First

—Tramways.
— Suburban
— The

and interurban roads.
steam
field at present occupied by
I'hird
locomotives.
In the first two of these applications, the problems
presented are practically the same, although the scale
of operation is varied. In either case, it is required
to operate a considerable number of single cars, or
single-motor cars and trailers, at frequent intervals.
In the third application, however i. e., in the field

Second

—

is

entirely different.

—

the problem
necessities of throughof cheap freight transportation

now occupied by steam locomotives
Here the

passenger traffic and
demand a few very heavy trains, and the system
must be based on the economical solution of this
problem. For tramways and interurban roads a
practical and satisfactory solution has been found,
although it is possible that more satisfactory methods
may be developed. For existing steam roads triere
is at

the

presenrmoment no

electrical solution

which

has proved its adaptability.
very brief history of the development of electric
traction up to the present time will be instructive.
Prior to January, 1S8S, although experimental roads
had been built and were in operation in England,
Germany and the United States, yet they were not on
a commercial basis, and did rtot offer any advantages over the then existing traction methods. At
that time a road was opened in Richmond, by the

A

Sprague Electric Railway and Motor Company,
which in all essential particulars embodied the methods now used.
Mr. Frank J. Sprague graduated from the Naval
.'\cademy in 1S78. While there he paid especial atI remember him distinctly, as
tention to electricity.
captain of my gun crew at the school. For not reporting me as often as he might, he earned an esteem
which 24 years of close association has failed to
weaken. After graduation, Mr. Sprague spent six
or seven years in the service. He was ordered to
special duty at the Paris Exposition ot 1881, and
had a tour of duty at the Torpedo School at Newport.
He resigned in 18S5, and with Mr. E. H. Johnson, then president of the Edison Company, formed
the Sprague Electric Railway and Motor Company,
the object being to develop the application of motors,
more especially for traction work. An experimental
car was equipped and operated on a small spur of
the elevated road. In the latter part of 1886 a
contract was hastily closed for the equipment of
the Richmond roads, and preliminary work was
begun at once but when the actual condition of
affairs was investigated, it was found to be a much
;

more difficult problem than was at first supposed.
The railroad company had stated that the maximum grade was from six to seven per cent.; in
were grades as high as 10% per cent.
tracks were badly laid in streets that were unpaved and muddy, and there were a great many
curves of a very short radius. However, the work
was pushed forward, and the road was formally
oi)cncd in Januarj-, 1888. As I have said, all the important features of modern electric cars were contained at one time or another in this first road.
Series motors were used, with a voltage of approximately 500 volts at the motor terminals.
successful under-running trolley was developed, a seriesparallel control was at first used, and then, for reasons which at the time were good, was discarded.
.V single reduction gearing was at first employed,
but afterward changed to double-reduction gearing.
The only important feature that did not appear at
one time or another in these motors was the use of
the carbon brush, which is essential to the successful
operation of continuous-current railroad motors; this
was e.Nperimented on. but was discarded, because
of the indifferent quality of the carbon used.
On the day that the road was opened there had
been a heavy frost, and mud from the streets had
accumulated on the tracks and frozen, the consei|uciice being that there was no ground circuit at
limes.
When the current was made by getting out
and pushing the cars until they struck a clean rail,
the inexperienced motorman, as a rule, had the controllers full on, and
a number of motors were
burned out. The brushes consisted of pieces of
brass, set very much as the carbon brushes are now~ct
the average life of the commutator was not
more than two weeks. On the first day 20 equipments were burned out. For some months the operation of the Richmond road was attended with
Krcat difficulties. The motors were not heavy enough
fir the work; the brushes gave an immense amount
of trouble, and the roadbed itself was not fit for
heavy traffic. These difficulties were gradually eliminated, and the new roads contracted for took adv.Tnlage of the experience gained.
The development from the early Richmond exticricnce has been in the direction of making heavier
reality, there

The

A

;
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and better motors, of using carbon brushes, and a
series-parallel control.
The essential parts of the
system are, however, adhered to.
As the economy and capacity of electric equipments increased, the city roads were pushed further
into the suburbs, and finally roads were built from
cities to outlying towns and between cities.
This
movement is now probably at its maximum; a great

number

of interurban and suburban roads have been
and more are under construction. The inierurban-railroad system is simply an extension of the
city tramways.
The same system is used with the
few modifications necessary for the much heavier
cars and the much higher speeds required outside
built

"

the limits of towns.
On some of the interurban roads very handsome
and heavy cars are used, fitted out very much as
steam cars are, and approximately of the same size,
with speeds up to as much as 60 miles per hour. In
fact, one road is building special cars which will
attain a maximum speed of 75 miles per hour, and
make a schedule speed of Go miles an hour.
When electric roads operated within a short radius
it
was the custom to have a central station where
the voltage was approximately that intended for
use on the cars, and to distribute directly from feed
wires connected at the station and to the trolley
wire.
When the distances became greater, a number
of stations employed "boosters" for the outlying
districts, the voltage being raised at the station to
such an amount that the loss of potential in the feeders would be neutralized, the voltage in the outlying
districts being the same as the voltage in the station.
When the radius became still greater, as in the case
of interurban roads, neither of these systems was
applicable, and it is the custom now to distribute,
when the distances are considerable, by a high-potential alternating current, which, at certain point?
along the line, is reduced in voltage and changed
to continuous current by means of rotary converters.
This continuous current has a voltage of from 500
to 600 volts, and the operation from such a sub-station is similar to the operation from an ordinary
The advantage of this system is
central station.
that it allows a very considerable length of line to
be operated from a single station, thus giving economy in the generation of power, while it does not
interfere with the direct-current system of operation
on the cars. The disadvantages are in the cost, the
If the
losses, and the attendance in the sub-station.
service is frequent, the average load on the substations will be fairly constant, but where the service is infrequent, then the load factor of these staThis has in a great many cases
tions is- very low.
been remedied by putting storage batteries in the
sub-stations and running the rotary converters at a
constant load, the fluctuations being taken up by
the storage battery.
It should be specially noticed in this connection
that it is of extreme importance that the load on all
parts of the system should be kept as nearly constant as possible; if the load on the central station
fluctuates, the capacitv of the station must be great
enough to take the maximum load; this increases
In
its cost and decreases the economy of operation.
the sub-station the same thing holds true, and it is
As the loss in the feedalso true of the feed wires.
ers changes with the square of the current, it will
take approximately twice as much copper for the
same loss with a 50 per cent, load factor that is,
where the average power is 50 per cent, of the maximum, as ' would if the load factor were unity.
The system sketched above is, then, applicable to
the first two classes of traction considered, and it is
applicable because they embody a frequent service
with small units.
When we consider steam-railroad traffic, however,
we meet an entirely new set of conditions. For
throush-passenger service, a single car, or even two
cars, are not enough to give the comfort to which
the traveling public is accustomed. This requires
heavy trains consisting of a number of cars. Even
for a certain class of suburban traffic, where a large
amount of travel is concentrated at certain hours,
heavy trains, must be used, and a large amount of
power utilized for each train.
As far as freight is concerned, the great development in railroads in the past 20 years has been in
the direction of increasing the size and capacity of
the cars and the weight of the train. For freight,
especially bulk freight, the minimum of cost is attained with the maximum weight of train.
The annual reports of the more important roads
show clearly the tendency to heavier cars and trains
for freight.
The average train load on the Pennsylvania Railroad has increased in 20 years by about
75 per cent., and the capacity of the cars is over
TOO per cent, greater.
Under these conditions, 500 to 600 volts continuous-current motors, receiving current cither directly
from a central station or from sub-stations, are not
applicable.
The possibilities of congestion of traffic,
esnecially of freight congestion, make the capacity
of sub-stations enormous as compared with the average power required on the line, and there is renuired. in addition, an immense amount of copper
for the feeders.
.Another difficulty is in the large amoimt of switching to be done, much of it of a complicated nature.
If elcrtricitv is to he used in terminals and freight
yards, a locomotive must be designed which is economical at all speeds and which is under perfect
control, and current must be supplied to these loco_

:
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motives by some means which will not endanger the
lives of the train hands.
Railroading is dangerous
enough, as it is, and any additional source of danger
must be avoided.
To obviate these difficulties, several plans have
been proposed. The first is to use alternating-current motors on an electric locomotive, the locomotive
to be supplied with high-potential currents directly
from the generating station, these currents to be
applied at once on the motors or to be reduced by
transformers carried on the locomotive. A modification of this is to generate a very high potential
at the station and to reduce it to a lower potential
by means of static transformers along the line, and
to use this lower potential on the locomotive.
These
plans obviate the difficulty of the rotary transformers
that would be needed for changing an alternating
to a continuous current, and are cheaper in this way.
The alternating-current motors also allow higher
potentials to be used on the motors, so that it would
be possible, for instance, to generate at the station
20,oco volts and transform along the line to 3,000,
and apply the 3,000 volts to the motors.
To apply this system practically, there have been
a number of experiments made, and some roads are
operated on this basis. One method that has been
used the only alternating method now in commercial
operation is to supply three-phase currents
either directly to the motor or to reducing transformers which are connected to the trolley wires
and are carried on the car. As a rule, this system
is installed by using two trolley wires above each
track, the rails being taken as a return.
A number
of small mountain roads in Switzerland and one
road in Italy are operated on this basis. I will refer

—

to

—

them

later.

Another method that has been proposed several
times and is being experimented on by the Oerlikon
W^orks in Switzerland, is to use a single-phase alternating-current motor on the locomotive, connected
to a continuous-current dynamo, the current from
the dynamo to be used to run continuous-current
motors on the axles. The regulation of the locomoby varying the strength of the

tive is obtained

of the continuous

field

dvnamo.

another method, proposed by Mr. Arnold, is
motor, which, when
run the train, when
running below normal power will store up air in a
receiver, and when more than normal power is required, both motor and compressed air are used.
further plan just proposed by the W^estinghousc
company, and which is being installed on a road
between Baltimore and Washington, is, in many
ways, the simplest of all. It is well known that a
series motor will run on an alternating-current circuit, the alternations in the field and armature occurring together, the effect being, under certain
circumstances, much like that of continuous current.
The Westinghouse company proposes to take a motor
like an ordinary street-car motor, to laminate the
entire magnetic circuit, so that there will be little
waste due to the alternations of the field, and to
supply this with alternating current of 16% periods.
The characteristics of such a machine are very similar to those of the present continuous-current type
of series motors, while its regulation is easily effected without breaking the circuit by introducing
a variable electromotive force, either working with
or against the impressed electromotive force. This
variable electromotive force depends on the position
of the armature of an auxiliary transformer in the
Still

to use a single-phase alternating
working at normal power, will

A

circuit.

—

To take these methods up in more detail the
three-phase system has been, as a rule, advocated
by European engineers. At first glance, it presents
a number of advantages over continuous-current systems, and it has been practically operated in SwitzIt has not met with any favor in this counerland.
try, and its achievements on the other side have not
such
as to inspire any great hope of its ultimate
been
success.
The roads in Switzerland show practically
nothing except that a three-phase alternating motor can drive a car a thing which was very well

—

known

before.

There

is

no railroad problem

in-

volved in their operation. The cars are small, and
the voltages used are in no case above 750 volts
The
the limit imposed by the Swiss government.
most ambitious three-phase road is one in Italy, running from a point a few miles out of Milan, called
Lecco a total distance of 60 miles. A particular
interest attaches to this, because the system is that
of the Ganz Company, which was strongly recommended by English engineers for the Yerkes tunnels
in London.
The position of the English engineers
in this matter was warmly opposed by Mr. Yerkes
and some American engineers, and an ordinary system, very similar to that used on the elevated roads
in Boston, New York and Chicago, w'as adopted.
It seems that very few experiments had been tried
on the Ganz three-phase system before this discussion came up, and the road in Italy embodies mos'of the features that were to appear in the London
(iroject.
The Lecco road was to have started a
year ago the first of September. I was on the •oad
the first of this September, and it was not then in
an experimental car made
commercial operation
Roughly, the system is this:
trips over a part of if.
Power is generated at a waterfall in about the middle

—

;

of the line, and

distributed at 20,000 volts to subreduced to 3,000 volts by static
transformers. The overhead system consists of two
wires over each track, the tracks acting as a return
stations,

where

is

it

is

February

14.
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The current :5 colfor llie third leg of the circuit.
lected by a trolley consisting of two metallic rollers
about two feet long, mounted on a wooden axle.
The rollers arc separated from each other by about
The roller is held
six inches of treated wood.
There
against the trolley wires by compressed air.

—

are four motors on a car two of them for permanent use the other two are merely used in starting.
In starting, the fields of the secondary motors are
put in series with the armatures of the permanent
motors, and a water resistance is put in the armature
oi lite secondary motors. This water resistance iS
quite ingenious, and will possibly some day work
very well, although they have had a great deal of
The plates through
trouble with it up to the present.
which the current passes are stationary the liquid
air into the tank which
is forced by compressed
contains the plates, and the resistance decreases as
When a certain
increases.
immersed
surface
the
;

;

—

which is approximately
train velocity is reached
and the entire reat half the full speed of the car
sistance is cut out, the circuits are broken, the
the permanent
out,
and
cut
motors
are
secondary
motors are put across the supply circuit, with the

—

uater resistance in the circuit
armatures. Then this resistance

of
is

the

permanent

gradually cut out

before.

a.s

have not time to

I

.go

into the difficulties that the

Ganz Company has had with this road, but that
they are serious is shown by the fact that they ai e
over a year behind the proposed date of opening.
The service required is not the heavy service thai
we need in our railroads, and if it was, the great
uncertainty of operation that has been shown, would
make the system impossible of operation. A great
with such
ill fact, almost a fatal difficulty
difficulty
a schenie is in the liabiliti' of trouble with overhead
overwires
four
wires. A two-track system, with
head, tnese w^ires having a great difference of potential between them, is almost certain to cause
trouble even on a straight track, and where there is
switching, the complication becomes enormous.
There is another difficulty of a more technical nature, which depends on the unbalancing of the circuit
due to the rail return. I will not discuss this any
more than to state that it decreases the normal capacity of the motors i. e., for a given output they
heat more than they should.
It is interesting to note that very close to this
road, running about So miles out of Milan, is a road
equipped by the General Electric Company. The
railroad problem is the same in both cases. The
General Electric Company finished its road oyer a
year ago, before the time it was promised, and it has
been operating successfully ever since, in fact, its
service goes bevond the .guarantees that were given.
Taking up the system of the Oerlikon Company,
it has some advantages in that it requires but little
iroHey wire over the track, and affords an excellent
means of regulating the motors. Its disadvantages
lie in the fact that it interposes between the trolley
and the motors a transforming station, which is not
only expensive, but adds greatly to the complexity
of the system. For heavj'-railroad work, between
this and the three-phase system, I would unquestionably choose the Oerlikon method. Mr. Arnold's
proposition has yet to be tried. It affords an ingenious, if doubtful, solution of the railroad problem.
iDut I am very much afraid that its complexity will
prevent its adoption. Without going into any particular reason why, it does not sound like an operative
system. The Westino-house system promises much

—

—

—

of simplicity and applicability to the
series
heavy problems of steam-railroad traffic.
motor has the advantage that it is, to a certain exrequired,
torque
is
great
self-regulating.
If
a
tent,
the armature slows down, the field is strengthened
and the maximum effect is obtained. The details
of the apparatus have not yet been given out by
the Westinghouse company, but the fact that it has
experimented for some time past in its own yards,
and has closed a contract for an equipment, shows
in

the

wav

A

One disit thoroughly believes in its success.
advantage is in the low period, which will require
but if this is the only
large static transformers
difficulty, we can afford to overlook it.
To sum up
As far as the substituting of electricity on steam roads goes, our present methods
that

;

:

of electrical traction are not applicable. No method
has yet been in successfully practical operation that
solves the problem, but our most brilliant experts,
having already solved the problem presented by
tramway and interurban traction, are seriously attacking the field. The steam-railroad companies are
becoming interested in the matter, and are lending
their co-operation, and we may expect the same
results that have been obtained in the past, i. e., that
the problem will be solved, and satisfactorily solved.

Hewitt
The

Lamp and

Northern California Power Development.
Electric power is rapidly extending its service to
the mining industry in various important mining districts of California, and a notable instance of the economy it may work in reducing mining costs is afforded by the recent substitution of electric for steam
power in the copper district of Shasta County, where,
at the Mountain Copper, Bully Hill and some minor
properties, the cost of power has thus been more
than cut in two, says the Pacific Coast Miner.
The power is supplied by the Northern California
Power Company, which has developed 3,000 horsepower at its power station at Volta, on Mill Seat
Creek, about 30 mires east of Redding. This company has developed one of the important electric
transmission systems of California, and provides light
and power to many towns of that part of the state.
From Volta its present distributing system extends

southward through Tehama County to Willows in
Glenn County, 99 miles from Volta. To the west
and northv.-est, the transmission system reaches Redding, and extends west and north to the mining
districts mentioned, where the mining industry consumes a large portion of the energy generated.
The largest consumer is the Mountain Copper
Company, or was before the present strike caused
of operations. The smelting plant at
is sy miles from Volta, is equipped
use electricity for nearly all purposes for which
power is needed. Motors operate the blowers for
the blast furnaces, air compressors, briquetting machines, the slag train, pumps, repair-shop machinery,
etc.
One steam boiler is kept in use. Steam locomotives are still used on the narrow-gauge railway
connecting the smelter with the mine, seven miles
distant.
At the mine there is no hoist to operate,
the mine being worked through tunnels, but the air
compressors, pumps, ore tramway, etc., are operated
by electric power.
The energy is transmitted at 20,000 volts to substations at smelter and mine, where transformers
reduce the voltage to 2,200 volts, at which it is
It is used at 440 volts at the large units
delivered.
and at 220 volts at the small units. Before the
strike the Mountain Copper Company was using
1,230 horsepower.
One branch transmission line extends to the Bully
Hill copper mine northeast of Redding, and to the
towns of Copper City, Delamar and Bull Hill near
The Bully Hill mine and smelter closed down
by.
several wrecks ago, just as the electric installation
was about ready for use. When operations are
resumed about 500 horsepower will be used at the
smelter and mine. There is now being put in a
large air compressor, to be operated electrically, and
which will supply compressed air for the operation
of the present steam engine at the hoisting plant.
Another mine served with electric power is the
;Mount Shasta gold mine, a few miles from Redding.
Here the mill is so operated, using 60 horsepower,
and it is planned to put in an electric-power installation at the mine.
The gold dredge of the Detroit
and California Dredging Company, operating in
Clear Creek, 12 miles southwest o£ Redding, is run
a

cessation

Keswick, which

to

by

electric

power.

All these consumers are supplied at the flat rate
of $5 per horsepower per month. It is stated by
officials of the electric power company that, with
wood or oil fuel, steam power has cost $11 to ?I2
per horsepower per month at the Keswick smelter,
more at the mine, and more at Bully Hill $13 to
$14 at the latter place. Power has cost the Mount

—

Shasta people about $12.
number of mining companies, operating minor
properties in the Old Diggings, Muletown, Furnaceville and _other districts in this region are contemplating the use of electric power, and within another
year the consumption will doubtless be greatly inOther electric-power companies will also
creased.
be in operation in this field, stimulating the use of
this convenient form of energy and working a general benefit to the mining industry there.
The Northern California Power Company is preparing to create a second generating plant, with a
capacity of 4,000 horsepower. The present plant and
transmission system, which were installed under the
general direction of President H. H. Noble, is a
very efficient one. The waters of Mill Seat Creek
are delivered under a pressure of 1,204 leet, to three
Pelton wheels, flexibly coupled to three 1,500-horsepower, 7SO-kilowatt, three-phase Westinghouse generators.
The transmission line consists of two threephase copper circuits. The distributing system is
being rapidly extended.

A

Professor Dolbear's Remarks.
a recent dinner of the Boston Schoolmaster's
Club Prof. A. E. Dolbear of Tuft's College talked
about space telegraphy. He said that a recent message to England, sent by the Marconi system, was

At

Converter.

American says

that Peter Cooper
Hewitt has obtained 15 patents covering the principles involved in his system of lighting, and has
entered into an agreement with Mr. George Westinghouse for the sale of all his patents to the Cooper
Hewitt Electric Company. The company has control of both the lamp and converter.
A factory is
being installed in New York for the manufacture
of these lamps and converters, and it is expected that
the lamps will be placed upon the market during the
coming summer.
Scientific
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received at several stations in that country when it
was intended for only one, and he asserted that
until space telegraphy is so perfected that a message can be received only by the station for which
it
is intended, the greater part of its commercial
value is missing. He believed that the space-tele-

graph experiments w'ould teach something about the
ether.

Chicago Street-railway Situation.
The

first
formal conference between the localtransportation committee of the Chicago City Council and representatives of the local traction companies was held on February 4th, and although but
few conclusions were reached, a start was made on
the settlement of the franchise question. Joseph S.
-A-uerbach spoke for the Union Traction protective
coinmittee and Colonel E. R. Bliss represented the
Chicago City Railway Company. The council committee held a meeting the following day, and the
traction companies on Friday held a conference to
decide on a definite proposal to be submitted to the
city.
Thus far, as the results of the conference, it
has been practically agreed to eliminate the cable,
grant universal transfers, rearrange routes and terminals, so that passengers may reach the center of
the city without serious delay, furnish new cars of

modern size and type, lay grooved rails on improved streets, make extensions as may be desired
and give reasonable publicity of the company's
accounts. .A.mong the questions, and they are the
a

principal ones, yet to be settled, are the conditions
governing occupation of subways, rates of fare and
compensation, conditions of taking over property
under municipal-ownership acts, termination of all
grants at the same time and the subject of a 20-year
grant.
Representatives of both companies have made
it clear that they will not
relinquish their possible
rights under the 99-year act until they know what
the city is willing to do. It appears that the companies are virtually willing to abide by nearly all
of the specifications for improvement dwelt upon in
the special report of B. J. .\rnold. Corporation
Counsel Walker has appointed John C. Mathis and
Edwiii Burritt Smith as special counsel for the
council committee.
At the meeting of the City Council on February
9th .Alderman Foucek caused to be sent to the committee on local transportation a resolution declaring
in favor of a 20-year franchise, municipal ownership
at the end of that period, three-cent fare, with a
two-cent for passengers who stand; universal transfers, the eight-hour day, and cars every 15 minutes
on trunk lines after midnight.
bill has been introduced in the Illinois Legislature, fixing the maximum rate of fare for passengers on elevated railroads in the city of Chicago at
five cents for a single fare, and providing that six
single-fare tickets be sold for 25 cents, 15 single-fare
tickets for 50 cents and 30 single-fare tickets for $1.
The tickets sold at the above-named reductions are
to be good only between the hours of 5 and 8 130
o'clock in the morning and 4 and 7 130 o'clock in the
afternoon.

A

WORLD'S FAIR NOTES.
The American Bridge Company has obtained

the
contract for the exposition power house, a fireproof
steel structure, 220 by 300 feet, which is to stand
between the Machinery Building and Skinker Road.
The contract price is $ico,ooo.

The
trical

council

of the American

Institute

of Elec-

Engineers has adopted a resolution in which

states that it is deeply interested in the success
of the electrical features of the St. Louis Exposition, and especially in the matter of promoting a
general exhibit by the electrical associations of
America, and in the International Congress of Elecit

Engineers. The council resolved that a committee of five members of the Institute be appointed
by the president of the exposition to have general
supervision of the Institute's participation in the
exposition, and to advise the council with reference
to the plan and scope of such participation.
trical

.\pril 30th
next
will
be
the looth anniversary of the signing of the Louisiana treaty.
The
event will be celebrated by the dedication of the
Louisiana
Purchase Exposition's buildings and
grounds and by other exercises extending over
three days.
The dedication ceremony will be performed by President Roosevelt. The principal address will be delivered by Ex-President Grover Cleveland.
The presiding officer will be Hon. David R.
Francis, president of the exposition. He will tender
the building and grounds to Hon. Thomas H. Carter, president of the National Commission, who will
then turn them over to the President of the United
States. The exercises w^ill be attended by many public and government officials, and
features will be
the music, a military parade and displays of fire-

works.

The contract for the temporary boiler house for
use during the pre-exposition period of the World's
Fair was let last week to Williams & Wollender, and
work will begin at once. It was found that it would
be impossible to complete the big boiler house and
equip it with the necessary machinery, in time for
the dedication ceremonies on April 30th, and the
Division of Works decided to erect a temporary building.
This will be constructed of wood, covered with
corrugated iron, and will allow of the construction
of the permanent boiler house around it, after which
The dimensions will be 36 by
it will be wrecked.
65 feet. In it will be installed the Durr boiler, two
Clonbrook boilers, rated at 230 and 300 horsepower,
and two direct-connected units of 150 kilowatts each
A spur of the railroad
will furnish the current.
will run just south of the boiler house, facilitating
the handling of coal. The permanent boiler house
will he of steel, and will cost $100,000.

!
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Report of Patent Commissioner Allen
for 1902.

Experience with the "Gang."
By-

Henry Burns

Geer.

—

The "gang" is an unknown quantity an elusive
compounded made up of arms and legs,

—

substance,

and pliers, rope and tackle, brackets,
shovels and what not. It is a thing
to set
is
afar off and undefinable. Its purpose
things up, straighten things out, and to keep other
things in working order. This it does— after a
That it ever
fashion, and a fashion of its own.
with spurs
cross-arms,

mixes things

mix

does
times,

is

is

well

known

out;

straight

denied

matters,

but

that

mix them very badly

and

to the

men

it

at

at the key.

appears to be a part of the "gang's" duty
make the life of the man at the board as miserable

as possible, and to assist in giving the quad chief
something to keep him from going to sleep on duty
while at the same time it enables the artist who
refreshing
is manipulating the circuit to sing that

song, the title of which resembles that of the amashort story— "The Busted Quad; Or, The
Unexpected Rest"— while the "average" goes down

teur's

zero.

intimate that the "gang"
mindful of the best interests of

To

is

all

reckless

and un-

concerned,

when

out in some rural district transferring wires, or recross-arming a stretch of poles, would probably be
unfair, for who ever questioned one of the "gang"
on this point that did not learn very promptly that
there was a bad curve in the road, and the wires

were swung

such an angle that

at

it

crossed 'em to

string 'em straight
No one, probably, has ever said that the "gang"
was not a necessity, but it has been said time and

again that there are times when it is an everlasting
nuisance! It appears to possess in a marked degree
the happy faculty of striking in just at the nick
of time, when there is a "roast" on, or when a
death message is all in but the sig, leaving the
receiver to guess at it, or wait anywhere from five
minutes to an hour, or until the "gang" gets around
the convenient "curve" in the road.
Sometimes, on a long circuit, there are two or
more "gangs" at work out in the glad sunshine
that floods the shining string of iron or copper, and
then there is confusion twice confounded on that
circuit.

are

One

enough

''gang"

is

—

but two! Two
For that which one

bad enough

sink the ship.

to

misses the other one hits, and then patience ceases
to be a virtue, and the aid of higher authority is
invoked, and a message something like this is sent
around so as to reach the two captains of the unpossible:
speedily
as
"wreckers"
as
conscious
Discontinue the work of
"Pat O'Flynn, foreman
transferring wires between the hours of 9 a. m. and
:

O. Helpem, Supt."
order of this kind will generally bring peace
to the troubled wires during the hours named; but,
Great Scott lookout for the resumption of operations.
The "gang" then exerts itself, and makes
things simply "hum" for the rest of the day. Mes-

2 p. m.

An

!

sages are knocked silly, and it's a good operator,
indeed, that can catch a whole one without a break.
This is one phase of the "gang," as it appcdis to
the man who manipulates the wire; but it has

other characteristics, too, and there are times when
the noble qualities of the "gang" shine forth, and
For, it is not
its virtues are brought to the front.
all sunshine out along the
line, and there come
times when the rain descends, the floods rise, and
the tracks are washed away, carrying the poles and
the wires with the general wreckage, and all communication in that particular direction is cut off.
Then it is that the "gang" demonstrates its utility
and the main reaeon for its existence. The elements
must be faced, a charge made to the rescue, and
communication re-established.
This entails hardship, exposure and hard work for the "gang ;" but
no "kick" is put up, no complaint is made simply
a straight march off to study, and a hustle for first
results, to get a wire through as soon as possible;
and then, in a few hours, perhaps, we hear some"O'Flynn is at the break.
thing like this
get
Chicago on the press wire." You see, O'Flynn is
his
onto
job, and has fished out the most important
string in the bunch first.
That he will knock it oul
times
during the day goes without saying;
a few
but that, even, is much better than having it down
there among the reeds and the fishes where the
floods landed it.
And then, when O'Flynn, and the rest of the
"gang" come in, there is a general handshaking, or
jollying all around, and the many .sins of the erstwhile erratic comrades in the service are forgiven
them, and a general harmony prevails.

—

:

F. I. Allen, commissioner
of patents, has submilted to Congress his annual report for the year

ended December 31, 1902. .^ number of statistical
statements and tables are given, from which the
following facts are obtained
In igo2 there were received 48,320 applications for
mechanical patents, 1,170 applications for design
patents, 151 applications for reissues of patents, 2,602
applications for registration of trademarks, 1,121
applications for registration of labels, and 266 applications for registration of prints. There were 27,patents re776 patents issued, including designs,

no

issued. 2,oc6
to

It

to

February

We

An electric railway is to be built this spring from
Utica to Deposit, N. Y.. via Sidney, Masonville.
Rockroyal and Cannonsville.

trademarks registered, 767

labels,

and

The number of patents that expired was
158 prints.
The number of allowed applications await23.331.
ing the payment of final fees was 9,284. The number
that was forfeited for non-payment of the final fees
was

4,471.

The

total

expenditures were $i,393,345.54.

receipts over expenditures were $159,513.54- Tbe
total balance to the credit of the Patent Office in
the treasury of the United States on January 1, 1903,

The
was

$5,488,984.61.

In proportion to population, more patents were
issued to citizens of the District of Columbia than
one to
10 those of any of the states or territories
Conevery 1,080. Ne.xt in order are the following

—
:

one to every 1,240; Massachusetts, one to
every 1,439; Rhode Island, one to every 1,558; New
Colorado, one to every
Jersey, one to every 1,605
1,670; California, one to every 1,738; New York,
one to every 1,764 Illinois, one to every 1,906. The
fewest patents granted in proportion to the number
of inhabitants were in South Carolina, one to every
necticut,

;

;

29.I37As to foreign patents, 1,000 were granted to residents of England 956 to those of Germany 392 to
those of Canada; 346 to those of France; 132 to
those of Austria-Hungary 104 to those of Scotland.
The Patent Office issued 27,886 patents during the
year 1902, the largest annual issue in its entire history.
;

;

;

total number of trademarks, prints and labels
registered for the year 1902 was 2,931.
The condition of the examining divisions upon December 31st is indicated by the fact that of the 38 divisions 19 were then taking up ne\'v cases for action
within one month from the date of filing, 16 were in
arrears between one and two months, two divisions
between two and three months, and one division between three and four months. The total number of
cases awaiting action on the part of the office upon
December 31st was 11,446.
The number of applications for mechanical patents
exceeded by 4,347 the number of such applications
received in the preceding year, an increase of approximately 10 per cent, in this class of applications.
Mr. Allen says in his report; "The operation of
the new-design patent law, which was approved upon
the gth day of May, 1902, has been to decrease by
1,191 the number of applications for design patents, for
this law has operated, as it was intended to operate,
to make clear the fact that mechanical devices of
little importance unaccompanied by the development
of new mechanical functions were not to be proThese patents are now retected by design patents.
stricted to those ornamental characteristics of manufactured articles which were intended primarily to
be the subject for the application of this law before

The

its

employment had been widened beyond

its

origi-

nally intended scope.
"The number of mechanical patents issued during
the year 1902 is 27,136, exceeding by 1,578 the issue
of such patents for the preceding year, which was
then the largest number issued by this oflice in any
year.
For the causes stated, which have resulted in
the diminution of the number of applications filed for
design patents, the number of such patents issued
during the year was diminished by 1,094 from the
number issued during the previous year. The number of patents reissued during the year was no, making the total issue of these three classes of patents
27,886 for the year 1902, against 27,373, the corresponding figures for the preceding year. The number of certificates of registration of trademarks was
The number of certificates
2,006, an increase of 78.
of registration of labels was 767, a reduction of in
in such certificates.
The number of prints for which
certificates of registration were issued was 158, being
one less in number than those of the preceding year,
the total number of certificates of registration of all
classes issued during the year 1902 being 2,931, this
being 34 less than were issued during the preceding
5'ear.

"In the work of handling this business it should
be noticed that the class of mechanical patents which
has increased so largely in numbers during the last
year comprises those cases which involve the largest

amount of work in their consideration. Tlie increase
of work indicated by the foregoing figures has been
met in some degree by the increase in the number
of examiners which was provided in the appropriation bill for the year 1902-3.

This

bill

provided for

an increase of 35 examiners of all grades and three
clerks, and the additional force became available upon
the first day of July, 1902.
This increase of force
has aided in the transaction of this increased business,
and as the new examiners will undoubtedly be more
cffcclive in the next year, by reason of experience,
than they have been during the year 1902, it is hoped
that their efforts will enable the work .to be kept
in hand, although a natural increase should continue.
"The increase of work referred to in relation to

1903

14,

the examining corps of this office has been accompanied by a corresponding increase in the attendant
clerical work required, and as no increase of clerical
force was provided corresponding to the increase
the force of examiners the clerical work of this

m

office

has been more onerous than usual.

"The duties of the assignment division of this office
are to record assignments of patents and inventions
and to furnish manuscript copies of records of the
During the year 1902, 24,091
office when required.
deeds were received for record, of which 22,833 were
recorded. Copies of records were also made which
included 16,576,150 words. The number of deeds
received was 1,102 in excess of the number for the
preceding year, and the number of words written in
furnishing copies of records was 2,056,110 more than
These figures serve to infor the preceding year.
dicate the rapid growth of this portion of the work
of this office.
"The appropriation of $S,ooo included in the appropriation bill of 1901-2 for the new steel stacks
for the scientific library of this office has been expended, and the $2,500 provided for in the appropriation bill for the year 1902-3 will, it is expected, complete the installation of steel stacks for this purpose.
This work has already increased the usefulness of
this library and has added greatly to the safety of
the books.
"The sum of $2,000 appropriated for the purchase
of books and for the transportation of the publications of the Patent Office to foreign governments
is insufficient for the purposes of this library, and it
will add greatly to its usefulness as a working library
for the examiners of this office, as well as for the
public, if this appropriation can be increased, for
which purpose an annual increase of $2,000 was asked
This increase
in the estimate for the year 1903-4.
will be needed unless this library is to become deficient for the purposes for which it is intended.
"The growth of the business of this office and the
accumulation of its records point to the conclusion
that more room is required and could be used to
great advantage if it could be furnished for the
purposes of this bureau."

Power and Light

for City of Mexico.

Final arrangements have been made for the organization of the Mexican Light and Power Company.
Officers have been elected and contracts have been
closed which will permit of the work being started
The following will be the officers Presiat once.
:

dent,

vice-president, J. H. Plumrner,
James Ross
and second vice-president and consulting
;

Toronto,

F. S. Pearson of New York. The first
announcement given out respecting the character of

engineer,

work that will be necessary to transmit electric
power a distance of 85 miles to the City of Mexico
the

The waterpowers that have been acas follows
quired are distant S8-/-i miles in a direct line from
The transmission lines on the
City
of
Mexico.
the
route selected will be 95 miles long, with a branch
The
to the city of Pachuca, 26 miles in length.
plan for the development of power and the generabeen
rivers
have
electricity
is
briefly
Three
tion of
secured and the diversion of the waters of the
Tenango and Catepu.xtla Rivers into the Necaxa is
by an open cut and tunnel. A fall of 1,200 feet will
thus be formed, and at the foot of it a storage dam
small dam will be situated lower
will be erected.
down to form a regulating reservoir. A tunnel and
four lines of 46-inch feeders to the power station
will then be added, and a power station containing
hydraulic and electric machinery for the generation
The static head in the first
of 40,000 horsepower.
The second installainstallation will be 1,253 feet.
is

:

:

A

tion will utilize a further fall of 1,220 feet and will
be practically a duplicate of the first, but it will not
cost nearly so much, because many items provided
in the first installation need not be duplicated. Work
will be started this month, and the first installation
will be completed within two years, and the second
in four years.

Is

Wireless Power Transmission

in

View?
dispatches state the articles of incorporathe parent Marconi company have been
amended, by sanction of the courts, so as to provide
The application for leave to amend
for new projects.
described Marconi's new projects as "potentialities
beyond the dreams of science." In support of the

London

tion

of

application counsel casually mentioned that Marconi
c-xpected shortly to encircle the earth with wireless
messages, and hoped to apply his system to heating,
traction,

and

to publishing daily

newspapers on board

ship.

Members

of the conunitlce appointed to formulate
plan for the financial reorganization of the Lake
Street Elevated Railroad Company of Chicago have
Harlow N. Higinbotham chairman. The
elected
other members are David R. Forgan, Helge A.
Haugan, Cory E. Robinson and Thomas Templeton.
The committee asks for the deposit of the securities
of the company with the Illinois Trust and Savings
Bank, and will submit a plan for the approval of
the security holders if enough stock and bonds is
If the plan subdeposited to make it operative.
mitted be not satisfactory to the security holders
Ihey will be permitted to withdraw without cost.
a

;

February

14,
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CORRESPONDENCE
New York

Notes.

—

York, February 7. The new service schedule
for the Manhattan Railway Company, which was
mentioned in this correspondence last week, went
into effect on last Sunday and has afforded much of
the relief on the company's elevated lines sought by
the Merchants' Association in making its coitiOther
plaints to the state railroad commissioners.
elevated railroad problems suggested by the Merchants' Association, and which are being considered
by the commissioners, include a system for facilitating entrance to and exit from the cars; improvement and enlargement of the stairs and station platforms, and the removal of obstructions therefrom;
the proper heating and lighting, at all times, of all

New

cars; the application of the electric shoe to the third
rail from underneath or at the side, or through a
slot, thus protecting the third rail from the elements
and doing aw'ay with the frequent delays to which
the public has been subjected during recent snowstorms, and also eliminating the dangers incident to
alternation of route,
tlie exposure of the third rail
particularly by adoption of loop at the Battery; use
of two-story cars; increase of terminal facilities at
City Hall station; improvement of track system at
congested points and at terminals. The quarterly report of the Manhattan Railway Company for the
period ended December 31st, w^hen complaints of
overcrowding were loudest, shows that no fewer
than 64,822,675 passengers were carried, an increase
over the corresponding quarter a year ago of 7,596,S25, while gross earnings increased $;!74,224 and net
$423.559 this in spite of the fact that the increased
cost of fuel for the quarter was $150,000.
At the annual meeting of the board of directors
;

—

of the Brooklyn Rapid Transit Company on Monday, E. W. Winter was elected president, to succeed
Jacob L. Greatsinger. The board re-elected all the
other officers.

Experiments have been made this week with a
system of space telegraphy with which it is believed
it will be possible to send quotations of the prices
of securities on the curb market directly to offices
Yesterday an automobile,
in the financial district.
labeled "Wireless Auto, No. i," standing in front
was
used to send messages
Waldorf-Astoria,
of the
from the street to a receiving apparatus in a broker's

To-day similar experiments were made between an automobile stationed
of the Wall Street
the
office
Street
and
Broad
at 25
Journal, 44 Broad Street. Current quotations on
the principal stocks were reported and, the test,
which was conducted by the De Forest Wireless
Telegraph Company, was said to be successful.
o£Bce in the hotel building.

feature of the inauguration exercises held at
Steven's Institute. Hoboken, on Thursday, in honor
of the new president, Alexander C. Humphreys,
Chancellor
was a speech by Andrew Carnegie.
Magie of New Jersey administered the oath of office

The

Others who spoke were
to President Humphreys.
President Thwing of the Western Reserve University and Dr. Pritchett, president of the Massachusetts Institute of Technology.
The Engineers' Club of this city has purchased the
property at 32 and 34 West Fortieth Street, a plot
facing Bryant Park and the new public library site,
and w-ill build a new clubhouse there, when its lease
374 Fifth Avenue expires.
The ^^'illyoung & Gibson Company of New York
has been recently incorporated to manufacture scieninstruments. The company is capitalized at
tific
S25.000 and its directors are E. G. Willyoung. C. R.
Gibson and Fanny L. Gibson, all of New York city.
The- Metropolitan Street Railway Company plans
to make several changes in the motive power of
various branches before November 1st next. Three
cross-town lines are to have the electric underground system. The first change is to be on the
Grand Street cross-town line. The change of the
at

motive power is to be begun on March 20th. The
next change is to be on the Fourteenth Street crosstown line. "The third is to be on the Eighty-sixth
Street cross-town line.. It is the purpose of the
to install electricity as far as Central Park
West, with the idea of running the cars through
West Eighty-sixth Street some time in the future.
The opposition on the part of the residents of West
Eighty-sixth Street at present prevents the continuation of the line on that street. An official of the
company said that in all probability the east side
lines on Avenue D, and possibly those on Clinton
Street or Avenue B, would never have electric cars.
The belief has been that if electricity were installed
in the avenues mentioned the death rate would be
O.
increased mate^ially^

company

New England News.

—

Boston, Mass., February 6. The Edison Electric
Illuminating Company of Boston will disburse $196,260 in paying its quarterly dividend of 2% per cent.,
payable February 2nd.
The Boston Elevated Railway Company will pay
out $300,000 in meeting its semi-annual dividend of
3 per cent., payable February i6th.
Representatives of the Fall River and Brocton
(Mass.) employes of the Old Colony Street Railway
Company, held a conference with Manager Goff,
last week, in reference to an increase of wages. The
request was refused, primarily because of the high
price of coal. It is expected that the men will soon
make a formal demand for an increase.

A

141

giving steam-railroad companies the right
10 construct, buy, and operate electric railways, has
been introduced in the Maine Legislature.
The
present laws of that state do not allow steam-railroad companies to own electric-railway franchises.
There is much oppositon to the bill on the ground
that its passage w'ould pave the way to the monopolizing of the business of carrying passengers and
result in higher fares.
The Boston and Northern Railroad Company has
made a contract with the General Electric Company by which the latter will furnish a large generating plant to be located at Danversport, Mass.
Sub-stations will be established at other points on
the company's electric-raihvay lines, but the Danversville plant will be the central station for the
company's entire system.
The \\". B. Gill Company of Philadelphia has rebill

ceived the contract for building 3Vi miles of electric-railway track from the Orange town line to
Derby, Conn., for the Connecticut Railway and
Lighting Company.
This will complete the line
between New Haven and Derby.
The Hartford (Conn.) Street Railroad Company
elected the following-named officers for the ensuing
year President, E. S. Goodrich vice-president, S. G.
Dunham; secretary and treasurer, Daniel R. Howe;
executive committee, E. S. Goodrich, S. G. Dunham,
Atwood Collins and Daniel R. Howe. The company
operates 71 miles of railroad.
It carried 19,160,216
passengers last y^ear, the gross earnings being $780,During the year the company paid out $104,558.
535 as interest on its funded indebtedness, $60,000
in dividends and $373,666 in wages.
The company
is making extensive additions to its power plant.
During the present week Waterbury, Conn., has
been the scene of considerable turbulence. The electric-railwa3^_ company has been running cars manned
by non-union men, and strike sympathizers or hoodlums have stoned the cars, breaking windows, and
generally terrorizing the people.
Owing to the
city authorities' inability to preserve order, state
troops were sent there to guard the railway company's property, and they were still there on Wednesday.
One striker was arrested while on a pole, it
being alleged that he was intending to cut the feed
w'ire.
Several have been arrested for assaults and
other law breaking. The strikers continue to run a
bus line, w'hich is fairly well patronized, many
people fearing to ride in the electric cars owing to
the danger of attacks by the mob.
:

;

The New York, New Haven and Hartford Railroad Company has greatly increased the power for
Conn., section of its third-rail system.
It has a new rotary sub-station at Forestville, and
three wires have been strung from there to the
Berlin power station, where two large generators
have been added to the equipment.
B.
the

Bristol,

Canadian Intelligence.

—

Toronto, February 6. The report presented to the
annual meeting of the Toronto Electric Street Railway Company showed that the gross earnings for
1902 amounted to $1,834,908.37, as compared with
$1,661,017.50 the previous year, being an increase
of $173,890.87, or 3.7 per cent., owing to the scarcity
of coal and other causes.
There were 44,437,687
passengers carried during the year, an increase of
The following-named directors and offi4,589,591.
cers were elected
President, William Mackenzie
vice-president, James
and directors, Hon.
Ross
George E. Cox, Frederick Nicholls, W. D. Mathews,
H. M. Pellatt, James Gunn; manager, E. H. Keating;
superintendent, James Gunn, and secretarytreasurer, J. C. Grace.
At the annual meeting of the Winnipeg Street
:

;

Railway Company, held on January 28tli, satisfactory reports were presented showing a large increase of traffic. The number of passengers carried
was 4,490,566, as compared with 3,443,460 in 1901.
The follow^ing directors were elected William Mackenzie, William Whyte, Sir William C. Van Home.
D. D. Mann, A. M. Nanpon, D. B. Hanna and
:

F.

Morton Morse.

The

officers

afterward

elected

were; President, William Mackenzie; vice-president,
William Whyte, and secretary-treasurer, F. Morton MorseThe report presented at the annual meeting of the
British Columbia Electric Railway Company showed
that the net profits up to June 30, 1902, were ^39,544.
D'Arcy Scott, solicitor of Ottawa, has given
notice of an application to the Parliament of Canada for an act to incorporate a company to build a
railway from Berlin to Waterloo, Wellesley, Allen,
Drayton, Forest. Markdale and Collingwood, with
powder to construct branch lines to Owen Sound
H.
and Wiarton.
Ottawa, Ont., February

7.

—

It

is

stated that the

Dominion government
company and that the

will subsidize the Marconi
latter will, as soon as spring
construction of a number of sta-

opens, begin the
on the lower St. Lawrence and gulf with a
view to assist shipping.
The authorities of McGill University, Montreal,
have protested to the mayor and City Council against
the proposed establishment of a Marconi wireThe proless-telegraph plant on Mount Royal.
Mount Royal is only 700
states
that
test
straight
line
from the physical
yards
in
a
laboratories of the university, and the establishment
of the wireless plant would seriously impair the usefulness of the laboratories and prevent the university
tions

from effectively carrying on the important investigations which have been carried on there for years,
also that the operation of such a station in Montreal
would increase the danger of fires arising from
defective insulation of electric wires all over the

W.

city.

Southern Developments.
Charlotte,

N. C, February

7.

— Frank

Jay Gould

has authorized the expenditure of some $50,000 for
enlarging the power plant of his company at Richmond, Va. The work will be done by contract.
The S. Morgan Smith Company has secured rightof-way for transmitting power to Atlanta, Ga., from

power plant on the Chattahochee River.
The stockholders of the Natchez (Miss.) Gas
Light Company are considering the matter of selling
their electric-light plant.
It may be bought by the
Natchez Electric Street Railway Company, which
the

would thus have a monopoly of the

The

council of Petersburg, Va.,

electric lighting.

has invited bids

from the Virginia Passenger and Power Company
and the Petersburg Gas Company for lighting the
city for a term of years.
The former company offers
furnish lights at $57 per arc light if a five-year
contract is made.
Smith D. Pickett and Charles E. Garner of Jacksonville have purchased a waterpower for $6,000
near Albany, Ga.
power plant may be erected.
James U. Jackson of Augusta and other promoters
have given notice that they will apply for a charter
for the Augusta and Columbia Railway (electric)
to operate a line between these points, using the
Augusta-Aiken line as a part of the route.
number of business men in Brunswick, Ga.,
have applied for a franchise for an electric-railway
system. It is understood that an out-of-town company operating in other cities will also seek a similar franchise.
L.
to

A

A

Detroit, Mich.
Detroit,

—

February 7. The Grand Rapids
Rapid Railway Company^ expects to

Mich.,

and Chicago

franchise soon permitting entrance to
a
north.
This is the electric line
projected between Grand Rapids and Kalamazoo
which has been financed by Pennsylvania capitalists.
Waterpower will be utilized at Allegan, and the car
shops will probably be located in that town. The
work of construction will commence early in the

secure

Kalamazoo from the

spring.

The Detroit Edison Company's $10,000,000 mortgage to secure an issue of five per cent, bonds has
been filed in the register of deed's office. Manager

Dow

says only $1,800,000 will be issued at present,
new power house in Delray. A. A.
Albrecht has the contract for the building.
The Detroit United Railway has given an order
to the St. Louis Car Company for 50 combination
double-truck cars and 200 40-horsepower motors.
The 40-horsepower motors will displace the 30-horsepower motors now in use on the single-truck cars,
which, after being put through the shops, will be
fitted to the double-truck cars, four of them being
attached to each car. The outlay for equipment will
to construct the

be about $250,000.
E. D. Black,- secretary of the Saginaw Suburban
railway between Flint and Saginaw, states that $800,000 in bonds have been successfully floated in New
York, and contracts let for grading, building and
equipment. The work is to begin early in the spring.
This is the third electric road projected to connect
these cities. All the others have failed.
The directors of the Windsor, Essex and Lake
Shore Raihvay, which will run from Windsor,
through Essex, Leamington and Kingsville to Wheatley, on the Canadian side, decided to begin work at
once.
The road will be 43 miles in length.
The Michigan Central Railway has served an injunction on the Indiana Street Railway Company,
which is building an interurban line between Niles
and South Bend, Ind., restraining it from crossing
a strip of land at Bertrand owned by the Central.
An effort will be made to have the land in question
condemned, as it is directly on the Indiana company's right-of-way. The village of Bertrand gave
the land in dispute to the Michigan Central for a
depot and yards.
The Rapid Railway barn at Roseville, near Mt.
Clemens, burned early last Saturday morning. Seven
cars w'ere burned.
One of them w^as a Lake Shore
car, and was valued at $10,000.
One Rapid $8,000
car was also burned.
The power house was not afC. G.

fected.

From the Buckeye

W.

State.

—

Cleveland, Ohio, February 7. It is reported from
.\shtabula that the Lake Shore railroad officials are
the owners of the Ashtabula and Lake Shore Railroad Company which was incorporated some time
ago to build an electric line from Ashtabula to
Woodland Beach Park, which is also owned by the
Further than this, it is
Lake Shore steam road.
stated that the electric company will extend the
line along the lake shore from Geneva to Conneaut.
It is hinted that the company is planning this line
to secure some of the short-run business it has lost
to the electric roads and other business it will lose
when the systems are completed between Cleveland
and Buffalo.
The Pleasant Heights Traction Company of Steubenville will extend

its

line

to

Richmond.

—
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The Wheeling Traction Company

will

build

an

ixtension between Brilliant and Martin's Ferry this
year, thus making a through line from Wheeling to
Steubenville.

The Pennsylvania and

Mahonmg

Tracoperating the street-railway system

tion Company,
in Newcastle, Pa.,

Valley

expend $250,000

will

in

building

extensions this year.

five

The Voungstown and Southern

Electric Railway

Company has filed notice of an increase of capital
stock from $10,000 to $1,800,000.
The Ohio Valley Traction Company has applied
for a franchise to operate a line on Scott Street in
Covington, Ky., and over Bighton Street in Newport.

a possibility that Cleveland may have to
put in a municipal lighting plant to furnish lights
on some of the streets, because of an injunction
which nrevents the renewal of the contract for

There

vapor

is

lights.

The Oberlin

Electric

and Heating Company, Obcr-

has been incorporated

lin,

L. B.
$25,000.
are interested.

Faiiver,

L.

with a capital stock of
E. Burgner and others

-An ordinance has been introduced in the board
of legislation in Cincinnati, granting the Cincinnati
Inter-terminal Company a franchise to operate on
the streets.
The large car barns of the Eastern Ohio Traction Company at Chagrin Falls were destroyed by
fire Thursday morning, and the firemen had all they
could do to save the power house. Eight large cars
and a snow plow were destroyed. The night operator, at the risk of his life, succeeded in getting
two cars out after the fire started- The building
was of frame construction and was almost entirely
destroyed within 30 minutes after the fire started.
The company has but four cars left. The loss is
$77,000.

The Appleyard line between Urbana and Bellefontaine will be completed this spring and an extension from Bellefontaine to Kenton and Findlay
be

will

built.

W. H. Jackson

has resigned the superintendency
of the Marion Street Railway Company, Marion,
Ohio, to accept a position in the operating department of the Union Traction Company at Anderson,
O. M. C.
Ind.

Information trom Indiana.

—

February 9. Incorporation papers
with the secretary of state during the week
interurban traction companies. The Indianapolis, Danville and Rockville Traction Company,
with a capital stock of $100,000, will build a line
from Indianapolis to Rockville, via Danville and
Bambridge. The promoters and directors are ^^'. B.
Blair, W. C. Osborn, J. W. Adar, C. P. Hornady
Indianapolis,

were

filed

hy two

and

J.

new

W.

Trotter.

The

Indianapolis and Cincinnati

Traction Company, with $1,500,000 capital stock, proposes to build a double-track line from Indianapolis
to Cincinnati, via Rushville, Brookville and Harrison, and will connect with an Ohio line and thus
make a continuous line to Cincinnati, Charles L.
Henry has been elected president and W. L. Taylor
secretary.
Mr. Henr>' will open offices in Indianapolis and will give his personal attention to the securing of rights-of-way, plans and specifications for
the work. It is the intention to push the line through
as rapidly as possible.
The survey for the New Albany, Paoli and French

Lick Springs Valley Traction line, to run through
Orange, Washington, Harrison and Floyd Counties,
has been completed. This line will ultimately form
the southern link of a through route from Indianapolis to Louisville, by way of Columbus, French Lick
and New Albany.
The City Council of Terre Haute has granted a
franchise, e-xtending to 1953, to the Terre Haute
Electric Railway Comoany for the sum of $78,000, to
be paid in yearly installments, as tollows: Cash in
hand, $16,000, and after 1918 $16,000 annually. The

company

will

now make

extensive

and build additional interurban

lines,

improvements
for which it

holds valuable franchises.

I'ebruary

says, refuses to reinstate the strikers, and end the
trouble.
-A special election was held in Huntington township. Grant County, last Thursday, to vote a $30,000

subsidy in aid of a branch line of the Fort \\'aync
and Southwestern Railroad from Huntington to
Marion, by way of Warren. The proposition carried
by a large majority. The branch line will be built
season.
Fred Halloway of -Vnderson is said to be forming a trust to obtain control of all electric-light plants
in the gas belt. Halloway has recently returned from
New York, where he says he interested New York

this

and London

capitalists in his scheme.
The report of the municipal electric-light commissioners of the Richmond plant for the month of
January is rather discouraging for municipal lighting.

The

report shows that the total cost of the plant
the city for the month was $1,779.91 over and
above the receipts. The press of Richmond condemns municipal management of such utilities, and
claims that the Richmond plant is shoddy and the
machinery antiquated.
F.
to

Northwestern Notations.

—

Minneapolis, February 7. The New Ulm Electric
Light Company of New Ulm, Minn., which has considerable of a war on its hands with the new municipal plant, seems disinclined to welcome a peace
suggestion.
The company submitted a proposition
to the council to sell tiie plant to the city, but placed
so high that the council would not
its valuation
consider it.
The Oskaloosa Traction and Light Company of
Oskaloosa, Iowa, has completed its new street-railway system and put it in operation. The first day
of operation was distinctly a gala day in Oskaloosa.
The company gave the first day's receipts to charity.
The council of Luverne, Minn., has increased the
flat rates on electric lighting from 25 to 50 per cent.
No increase is made in the meter rates. The change
is made because the village is losing money on the
plant at the old rates.
The Oelwein and Northeastern Iowa Interurban
and Street Railway Company has been incorporated
at Oelwein, Iowa, to build a line to Arlington and
Strawberry Point. The capital stock is $200,000.
The Burlington Railway will extend its electric
railway from Lead, S. D., to Terry, a distance of
The electric line will connect with the
3^-2 miles.
Spearfish branch of the company.
Fort Meade, S. D., is soon to have electric lighting.
Poles have been ordered for a wire line from Sturgis, S. D., from whence the light will be furnished.
It is understood that the Twin City Rapid Transit
Company will soon extend its lines to Lake Minnetonka, as soon as the new power station is completed and in operation. It is understood that a
line of steamers will be operated in connection with
the proposed extension. It is further reported that
the company will furnish power for an electric service to be installed by the Chicago Great Western
Railway Company from St. Paul to Northfield and
Faribault, Minn.
Montana capitalists propose an electric-railway line
from Seattle, Wash., to West Seattle, just across
the bay.
It will require the construction of a long
trestle bridge across the tidelands.
The Fargo and Moorhead Electric Street Railway
Company has let contracts for the construction of
The Electric Ina local system in Fargo, N. D.
stallation Company of Chicago will construct the
The
lines and a St. Louis firm will furnish the cars.
General Electric Company will furnish the electric

equipment.

The Madison and Northeastern Electric Railway
Company expects to build its line from Madison to
Columbus, Wis., this coming season. The remainder
of the line to Beaver Dam, Wanpun, Fond du Lac,
and a branch from
Lake and Berlin,
account of the
other supplies.

Waupun
will

to Brandon, Ripon, Green
go over until next year, on
securing steel rails and

difficulties in

The Des Moines City Railway Company expects
make improvements and extensions on its system
during the coming season to cost $500,000. Ten
miles of new tracks are to be laid and the power-

to

There is an interesting race on between the Northwestern Traction Company and the Consolidated
Traction Company to secure a franchise right to
build lines in 10 miles of public road leading into
Crawfordsville. The county commissioners have de-

house capacity increased, as well as a car-building

cided that the company which first builds its line to
This
the road in dispute may have the prior right.
will require each company to build about 15 miles
of road before reaching the road contended for.
The Consolidated company has accepted the situation and will begin work as soon as the weather will
permit.
The successful financing of the Garrett, Auburn
and Northern road and the Chicago and the Indiana

San Francisco, February 4. Chief Engineer Babcock of the North Shore Railroad Company announces that the company has purchased the latest
automatic-block system from the Union Block and
Signal Company for use between San Rafael and

has just been announced.
The Indianapolis Northern Traction Comapny, anticipating the passage of the pending bill requiring
electric-railway companies to fence their tracks, has
awarded a contract to Showers & Co., Detroit, to
build 150 miles of wire fence, enclosing its track
from Indianapolis to Logansport and Peru.
.Ml attempts to settle the strike situation on the
Indiana Railway Company's line, operating between
.South Bend and Elkhart, have proven a failure.
The committee appointed to settle the matter, in its
report rather favored the strikers, and now ex-Mayor
Deahl of Elkhart proposes to operate a bus line in
opposition to the clcctric-r.iilway company, which, he
line

R.

plant erected.

On

the Pacific Slope.

—

Sausalito for both electric and steam trains. The
cars of the company on this line will be
operated in trains of five coaches each, the operating
power being drawn from a contact rail. The electric cars of the company will be 56 feet long and
The
will have a seating capacity for 66 passengers.
platforms will be vestibuled. Four hundred and
forty i6-candlepower lights will be placed five feet
apart through the 2,200-foot Corte Madera tunnel.
The general offices of the United Railroads of San
Francisco have been moved to the Rialto Building on
Mission Street, where the entire floor of one wing
The company has .secured a lease
will be occupied.
of the old Pacific Powder Company's steam plant
Street, which has a capacity of
at 23 Stevenson
electric

1.000

horsepower

at

500 volts.

It

is

expected that

14,

1903

tlic new power house of the company, which has a
capacity of 8,000 horsepower, will be in operation
before the end of March.

ofticially announced that the Monterey Gas
Electric Company, which recently purchased
all the property rights and franchises of the Monterey and Pacific Grove Street Railway and Electric
Company, will reconstruct the street railway and
equip it as a modern electric system. The line will
be immediately extended to Lighthouse Point, and
will go beyond this as soon as prospective business
will justify the expenditure.
The present generating
plant of the lighting company is to be entirely discarded.
complete new lighting system of sufficient capacity to supply Monterey, Pacific Grove and
Del Monte will be put in. Both arc and incandescent
It

is

and

A

lights will be installed.
Dr. L. Ray of Gold Bay, Ore., was in San Francisco a few days ago for the purpose of placing
contracts for electrical machinery for the plant to
be put in at Rogue River, Ore.

The Washoe Power and Development Company
has been organized at Reno, Nev., for the purpose
of constructing an electric-light and power plant
on the Truckee River, for the purpose of supplying
light and power to Reno and vicinity.
The companv
has a capital stock of $300,000. J. N. Evans is the
president.
The company will divert the entire flow
of the Truckee River into a ditch two miles long,
where a reservoir five acres in extent will receive
the water.
From this it will be conducted over
several waterwheels, with a head of 86 feet. The
plant will ha\e a capacity of 4,000 horsepower. The
power will be carried from the reservoir to Reno, a
distance of seven miles.

Edwin

T. Osborn and Edgar T. Wallace. Yreka.
purchased the Quinore Electric Light
plant at Yreka, Siskiyou
County, Cal. It is given out that the new owners
will spend $125,000 on improvements.
Orders for
new machinery to develop an additional 400 horse-

have

Cal.,

Power Company's

and

power have been
Officials of the

placed.

Siskiyou Electric

Power Company

announce that the system of the company will be
ready for operation by March ist. E. H, Stul. formerly with the Mountain Copper Company at Keswick, Cal.. has charge of the installation of the plant
will be the company's manager.
The power
house, which will contain four Pelton waterwheels
of 100 horsepower each, is now well under way. The
poles for the company's line are now being placed.
Jerome Churchill is president of the company. The
headquarters are at Y'reka, Cal. The towns included
in the lighting circuit are Hprnbrook, Klamathon,
Lairds. Ager, Montague, Fort Jones. Etna and Y'reka
in California, and Jacksonville, Medford and Ash-

and

land in Oregon.
Power is to be furnished to 12
mines, two railroads, two pumping plants and several mills and factories.
A.

PERSONAL.
W.

G.

Campbell of Traverse

City, Mich., has been
light and water-

engaged to manage the electric
works plant at Manton, Mich.

A. C. Bartlett of Chicago was elected a director
of the Western Electric Company at the recent annual meeting, to fill a vacancy. The rest of the

board was re-elected.

John Boyer, an engineer well known in Rockford.
employed by the Belvidere Electric Light and
Gas Company, was instantly killed by an electric
shock at Belvidere on January 31st.
He leaves a
wife and eight children.
111.,

Francis K. Carey, president of the Charleston Consolidated
Railway, Gas and Electric Company.
Charleston, S. C, will retire from the presidency of
the company at the next annual meeting in March,
and Philip H. Gadsden of Charleston, now vice-president, will be elected to the presidency of the company.

Miss Etta Roebling, daughter of Ferdinand W.
Roebling, treasurer of the John A. Roebling's Sons

Company, was married

to

William Townsend White

Miss Marin Trenton, N. J., on Februarj' 4th.
guerite A. Lee was the maid of honor and Ferdinand
W. Roebling, Jr., a brother of the bride, was the
Mr. White is connected with the John
best man.
A. Roebling's Sons Company.

At the recent conv.ention of General

men

in

Electric sales-

Chicago a pleasant feature not down on the

programme was the presentation of two handsome
easy chairs one for Mrs. Noe and one for himself
to E. C. Noe. late electrical engineer of the Chicago
district of the General Electric Company and now

—

manager of the Northwestern and Lake
Street electric elevated-railway systems in Chicago.
the old office associates of Mr. Noe.
and the presentation speech was made by Theodore
P. Bailey, assistant manager of the Chicago office.
Mr. Noe made a suitable response.

general

The donors were

Hon. Elisha Morgan of Springfield, Mass., president of the United Electric Light Company of that
city, died on February 1st.
He was born in Northfield,
Mass., September 7, 1833.
He had been
general ticket agent of the Connecticut River Railserved in the governor's executive
road Company
council in 1S92 and 1893, and was founder of the
Morgan Ein-clope Company, and director in several
paper manufacturing companies, ami was trustee of
;

February

14,
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He
(Mass.) Insane Hospital.
the Northampton
had been an active Republican, having been presiHe represented
dential elector in 1888 and 1892.
Massachusetts at the Chicago World's Fair, where
department.
He left
judge
in
the
paper
was
a
he
four children.

ELECTRIC LIGHTING.
An

electric-light plant is to be
can, Okla., in the near future.

Dun-

directors of the Pennsylvania Railroad Company have appropriated $27,000 for the construction
of an electric-light plant at Erie, Pa.

Snow, who owns the waterpower plant at
Center, Wis., has secured the contract for
furnishing the village with electric lights.
\V.

Alma

City Engineer Lamborn of Muscatine, Iowa, has
been instructed to advertise for bids for public and
private lighting the city for a period of 10 years.

The privilege to operate an electric-light plant is
now being agitated by a number of capitalists of
Orleans, La., in which Jules Dreyfous is the

New

leading

A

recent catalogue issued by the Jeffrey Manufacturing Company of Columbus, Ohio, is descriptive
of the Barney brick-conveyor system.
Electric

Company
new line

in a leaflet, describes the

incandescent lamps which
market.
for

The

J.

PUBLICATIONS.
A

The Shelby

installed at

spirit.

has been introduced in the Illinois Legisture to enable cities of population of less than 10,000
to own and operate electric-light plants and to sell
light to consumers.
Sheffield Company of Jersey City, N. J., has
electricity for
incorporated to manufacture
The company has a capital
light, heat and power.
Parsons,
are
George
The
incorporators
of $500,000.

The

Henry Parsons and William H. Goodby.

ELECTRIC RAILWAYS.
the Rockford and Freeport (111.)
railway propose extending the line to DuThe road will run via Pearl City,
buque, Iowa.
Kent and Stockton to Dubuque.

The promoters of

electric

A company has been incorporated to operate by
steam or electricity a line of railway from a point
on Lake Superior in Nipigon Bay, Canada, by way
of the Black Sturgeon River and Black Sturgeon
Lake, to a point on the shores of Lake Nipigon.
The Northern Texas Traction Company, owning
and operating all street-car lines in Fort Worth,
Texas, as well as the electric lines between Dallas
and Fort Worth, and the Oak Cliff railway, has
filed a deed of trust to the Prudential Trust Company of Cleveland, Ohio, the consideration being

The money raised by the loan is to be
$2,500,000.
used in bettering the present line and building others.
The St. Louis, Kirkwood and Manchester Railroad
Company seeks a franchise for a branch from its
main line westward from Des Peres, through ValThe
ley Park to the Meramec River, a mile beyond.
company was organized October 25, 1901, for the
purpose of constructing an electric road west from
the limits of St. Louis at Clayton Road, and through
Kirkwood to Des Peres, and out the Manchester
Road to Manchester. The court granted the company a franchise, though no work has as yet been
done toward its construction.

vegetable boiler composition, which
said to stop incrustation, scale, pitting and corrosion in steam boilers, is the subject of a 16-page
pamphlet distributed by the Arlington Manufacturing Company of Canton, Ohio.

The scope

of the St. Louis World's Fair is well
book of views published by Robert A.
Hotel
Excellent
Usona, St. Louis, Mo.

set out in a

Reid,
illustrations are given of the site for the exposition,
of the principal buildings proposed and scenes in St.
Louis, and there are included a large number of
portraits of the officials.
The book is sent to anyone for a small sum.

Hylo lamps are made by the Phelps company of
Detroit, and
S. B.
Pike, the enterprising secretary of the Missouri-Edison Electric Company, says
that his company considers that every up-to-date
central manager should avail himself of them.

Where it is not thought advisable to incur the
expense of equipping all the cars of an electric railway with automatic circuit-breakers, the next best
thing is a fuse block possessing the same qualities
of easy accessibility, replaceability and freedom from
danger.
fuse block made by the Westinghouse
Electric and Manufacturing Company can be easily
gotten at for renewing the fuse, and, when open, the
contacts on which the fuse is supported are cut out
of the circuit, making it perfectly safe to replace the
fuse while the line is alive.
straight piece of
copper wire is used as a fuse and is secured in
place and clamped in the contacts by the act of closing the block. When a fuse blows, all that is necessary is to open the block, drop a piece of straight
copper wire in place, and then close it again. The
fuse block is ironclad, being completely enclosed in
an iron casing, excepting where the vent for the arc
extends through the bottom.

regular meeting of the Chicago iilectrical Association will be held on February 20th,
when H. M. Brinkerhoff, general manager of the
Metropolitan West Side Elevated Railway Company,
Chicago, will read a paper on "The Third-rail System for Electrical Railways."
of the New York Electrical Society
at a recent meeting inspected the new Waterside
station of the New York Edison company.
The
following members were elected Harold D. Patterson, Richard H. Johnston, .Andrew Moss, Almon B.
Fuller,- William Edward Hurley, William Taylor,
Robert Charles Cole, Joseph Burkart, F. L. Scheffey, Ralph Ryder, Charles F. Case, Seth C. Adams.
W. J. Floyd, A. E. Baker, F. E. Osborne, Prof.
Magnus C. Ihlsing, Charles G. Whyte, Louis Dornbusch, Edwin Hopkins Seaman, Wallace Cudliff,
Joel B'. Ives, F. Schwanbausser, Norman A. Paul,
Harry French, Edward Hartmann, Frank Cleary,

The members

:

John Benjamin Brown, John Ryan, Edward B. Stott,
William Weidman, L. R. Wetherwax, Ernest W.
MuUer, Carl Stueve, Anson S. Rice, Walter M.
McBride, John Bittner, E. W. Stevenson, William

A

The

municipalities persist in embarking on commercial undertakings," says Lord Avebury of England, "they will, I am persuaded, increase rates,
"If

check progress

in scientific discovery and stifle, if
not destroy, that spirit of private enterprise to which
in the past our commercial supremacy
has been
mainly due." '

In last week's issue of United States patents four
patents were granted to Charles J. Reid of Philadelphia for electrolytic apparatus, and assigned to the
Security Investment
Company. The patents described cells in which the cathodes consisted of vertical amalgamated plates of conducting material with
horizontal grooves containing mercury. The electrolyte contains a salt of zinc.

TRADE NEWS.
The American Electrical Novelty Manufacturing
Company of New York city has leased 70,000 square
feet of floor space in the building on the east side of
Hudson Street, between Spring and Vandam Streets.

The

Railway

Electrical

Improvement

Company

City, N. J., was recently incorporated to
manufacture electric-lighting apparatus. The com-

of Jersey

pany

is capitalized at $50,000, and its incorporators are
Ernest P. Hoes, Jesse A. Whitaker and K. K. McLaren.

E. A.

White of Punta Gorda,

Fla., is in the

market

maDynamo, incandescent lamps, switchboards,

for shipment, within 90 days, for the following
terial

:

meters, mast arms, wire, engines, arc lamps, transformers, switches, carbons, insulators and telephone
supplies.

Electric Pump Company of Jersey
been incorporated to manufacture
The company has a capital stock of

The Eickemeyer
City, N. J., has
electric pumps.

$50,000,

and

its

incorporators

New York

are

Carl

W. Avery and

Wickman,
S. R.

Bul-

city.

press dispatch from Berlin states that it is
understood that the purchase of the business of the
gas-engine firm of Koerting Bros, of Hanover by
the newly organized German electrical combination
The new combination will
will be effected shortly.
have a capital of ii5,ooo,ooo.

Dugald C. Jackson, C. E., professor of electrical
engineering. University of Wisconsin, and William
B. Jackson, M. E'., until recently traveling engineer
with the Stanley Electric Manufacturing Company,
have opened an office at Madison, Wis., for the practice of engineering, especially as relating to applied
announcement circular the
electricity.
In
their
Messrs. Jackson present a fine line of "gilt-edged"
references.
Their long-distance telephone numbers
are (Bell) 147, and (Dane County) 1223, Madison,
Wis.
other central-station companies in large
the Missouri-Edison Electric Company of St.
Louis makes free lamp renewals of standard 16candlepower incandescent lamps. The interesting
announcement is now made that it is also the intention of the company to renew the Hylo (turndown) lamps without charge to customers. The

Like

cities,

Appliance

Company, Chicago, 111.,
it says, the largest stock of circular loom in
the West. The stock is well assorted in all sizes,
from one-quarter inch to 2% inches inside diameter.
The ability to ship directly from stock saves valuable time in deliver}'.
Electric

carries,

The Central Electric Company of Chicago is distributing to the trade a pamphlet descriptive of the
Alpha and Omega toggles, two new devices for
which there is likely to be a large demand. These
toggles are strong, well made and low priced. The
pamphlet also contains a description of the new Zero
solderless lug.

The Whitehead Machinery Company of DavenIowa, has purchased some 1,500-horsepower of

port,

Babcock

& Wilcox

water-tube boilers from the BeneManufacturing Company of Waterbury, Conn., and has also purchased 1,000 horsepower
of Heine water-tube boilers from the L. Hoster
Brewing Company of Columbus, Ohio. Both plants
will be dismantled at once.
The changes, in both instances, are due to radical alterations and enlargedict

A

The next

A

BUSINESS.

MISCELLANEOUS.

Yonkers, N. Y., and John

AND SCHOOLS.

of Shelby, Ohio,
of glass reflectors
putting on the

is

The Arlington

lock of

SOCIETIES

it

is

bill

been
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J. Ladley. Edgar B. Benjamin, Francisco Laurent
Godinez, W. F. Hurlburt and J. F. Bidstrup.

& Burnham

ments.

The Mechanical Boiler Cleaner Company of Chicago has received a letter from John I. Beges, president of the Milwaukee Electric Railway and Light
Company, in which he states that he now has 15 of
the Garrigus cleaners in operation, is equipping eight
more and is gradually putting them in all his
boilers.
He writes that his experience has been
such that he "unreservedly commends the cleaner,"
and that its use has enabled him to more than double
the time between cleanings.
Marshall H. Coolidge of Minneapolis, a large and
well-known producer of cedar poles, has already se-

cured a number of orders for poles for spring delivery.
The product of Mr. Coolidge is known all
over the West and Northwest for its excellence, and
as a consequence Mr. Coolidge does a large pole
business each year. Pole producers state that the
demand for poles promises this year to be as brisk
as ever, and Mr. Coolidge will undoubtedly obtain
his share of the pole business.

The Charles

E. Dustin Company, 11 Broadway,
York, dealer in "used" electrical and steam
machinery, reports most satisfactory business for
the month of January.
This company carries one
of the largest stocks of machines of this character
in the East and has exceptional facilities for doing

New

this class of business.
The
to hear from those in the

company

will be pleased
slightly used

market for

machinery, and desires to send its
catalogue to all interested persons.

new complete

Evidence of the rapid and substantial manner
which Manager N. T. Brenner of the American
Wire and Cable Company has pushed his
product to the front with the western electrical trad^
is to be found in his recent improvements on his
Chicago plant. About a year ago the American
coinpany's factory at 241 South Jefferson Street,
Chicago, was increased in capacity and recently the
company has had practically to double its factory
facilities.
Orders have been placed for wire braiders
to insure this doubling of production.
The American brand of weatherproof wires and cables seems to
in

Insulated

be popular.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
719^418.
ville,

Electric

Accumulator

Nanterre, France.

Plate.

Auguste Bain-

Application

filed

July

1902.
The accnmnlator consists of a nomber cf rods separated from each other hj a removable corrogated sheet of
perforated insolating material arraDged in such manner as
to cover the face of one rod and the back of the next.

14,

Telephonic Apparatus. Charles G. Burke,
Brooklyn, N. Y., assignor of one-half to John
Q. A. Whittemore, Boston, Mass. Application
filed November 12, 1900.
Renewed April 9, 1902.
In the system are a line, a local circuit, a number of

719,432.

OfficeJ

February ^,

^9°3-

coils composed of long fine-wire
zind short coarse-wire coils, the first-oamed coils being
connected with the line circait and the others being connected up in the local circuit, and a telephone receiver in
the local circuit.

independent ioductioD

Trolley
System for Electric Railways.
James S. Fox, Jackson, Mich. Application filed
June 28, 1902.

719,452.

Combiocd with

a surface rail are an electric condactor
rail, a yielding track normally oat of elecconnection with the conductor and means to connect
the track and the conductor electrically when the track is
in depressed position, the track and rail being out of

carried by the

trical

electrical circuit when the track is in normal position the
ends of the rails being insnlated one from anoiner.

Combined Telegraph and Telephone SysCharles H. Gaunt, St. Paul, Minn., astem.
signor of one-half to Oscar C. Greene. St. iPaul,
Minn. Application filed February 15, 1902.
In the system, combined with a metallic-circuit telephone line, are an electromagnetic retardation coil bridged
across the same and comprising two coil members, each
wound with the same number of turns, and a branch tele-

719,458.

graph circuit leading from the retardation coil at a point
between the coil members thereof to thu ground, the coil
member! being so wound and connected as to conslitote
an ohmic resistance merely in the telephone circait, but m

—
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(See

telegraph ctrcuit.

self-indnctive resistaDce in the
CDI.)

Electric System for Elevator Safety Ap719,463.
pliances.
George Hail, Providence, R. I. Application filed April 8, 1902.

The system ioclades a main lightiDg circnit, a braoch
circDit iQcludiog an electric lamp, the braocb circuit also
haviDg two sbuot circuits id multiple with each other and
ID series with the lamp, one of the sbuot circuits baviDg a
rheostat or resistaoce placed thereiD io coDSiaot electrical
coDDection n-ith the lamp, aad the other baviDg iDcluded
thereio an electrically actuated device in intermittent
electrical conaectioD with the lamp.
Clock.

Electric

719,465.

Himmer and

Vitalis

Himmer, Jr., Bayonne, N.
March 15, 1902.

talis

filed

An electromagnet forms

Vi-

Application

J.

mechanical
Specialty
Company,
N. Y. Application filed September

New

York,

4, 1902,
hollow standaid with ball-aod-socket joint has electric
wires passiog through It.

A

High-potential Apparatus. Waiter S. Moody, Schenectady, N. Y., assignor to
the
General Electric Company, Schenectady,
N. Y. Application filed July 19, 1902.
Comoiucu ivitu a (.oiiduciui luim.i-ga i^aituf a higbInsulating

719,600.

poteuiial

apparatus are

electrical

insulating

material

tormed about and extending along the conductor, and a
disk or disks of insulating material

mounted thereon.

Power-factor Indicator. William H. Pratt,
Lynn, Mass., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

719,609.

June 7, 1902.
7iy>^59Galvanic
\ ork, N. Y.
ipoi.

the driving means.

February

Henry

Battery.

Application

New

Halsey,

September

filed

21,

A

case contains a number of independent cells, each of
which contains an escitant, a horizontally mounted revoluble
shaft, and an indepeudeni rotatable element comprising a
disk vertically mounted upon the shatt and immersed
ibe
excitant. An indepeodent driving shaft mounted upon the
case crosses the upper ends of all the cells with gearing,
whereby movement of the shaft causes movement of all
of the elements. Means are provided for gradually feeding a chemical depolarizing agent to the excitant solution.

m

Electric
Battery.
Henry Halsey, New
York, N. Y., assignor to the Halsey Electric
Generator Company, Jersey City, N. J. Application filed April iS, 1902.
Comoined with the electrolyte and the elements are
means for maintaining movement ot one of the elements,
and medns for freeiog the electrolyte from precipitates.

curity Investment
May 5, 1899.

NO. 719,458.

—TELEPHONE AND TELEGRAPH SYSTEM.

Traction Apparatus.
York, N. Y. Application

Nelson

March

filed

8,

Q

New

Hiss,

1902.

The apparatus coosists of an eodless driviog cable in
two bights, electromagnetic meaus for impartiDg uiottoD
to each bight of cable aod means for holding either of the
bights stationary at will. A coatroUing means is adapted
to start one of the electromagoetic means alone while
operating the holding means on the opposite bight of cable.

Apparatus

719,484.

Electrothermally

for

Hudson

Materials.

Application

filed

Maxim, London,

August

Treating
England.

1898.

17,

a crucible having a number of electrode
ports or openings on one side thereof, and an openiDg opposite the ports, are a number of electrodes entering the
crucible through the ports and means for simultaneously
and progressively withdrawing the electrodes from the
crncible.

Combined with

Automatic Fire-alarm Apparatus. Harry
719,504.
Plowman. London, England. Application filed
July 3, 1901.
A

thermostatic device

is

described.

Llectric Lamp. Henry N. Potter, New
Rochelle, N. Y., assignor to George WestingOriginal application filed
house, Pittsburg, Pa.
21,

cation filed April

18,

Safety Device for Elevators. Edward H.
719,692.
Price, Sioux City, Iowa.
Application filed June
1902.
The device

23,

is

operated by electromagnets.

System and Apparatus for
Telephone Exchanges. Albert M. Bullard, Somerville, and Louis A. Falk, Boston, Mass., assignors to the American Telephone and Telegraph Company. Application filed April 10,
Service-meter

719^736.

Photochemical and Electrotherapeutical ApAlbert E. Sterne. Indianapolis, Ind.
Application filed October 23, 1901.
One claim reads: The combination, in an electrical apparatus, of the main circuit leading to the primary coil of
a transformer, one of the wires of which leads through a

paratus.

choke-coil, the choke-coil, the transformer, wires leading
coil of the transformer to the primary
coil of a Tesia high-freqneocy coil, one of which leads

from the secondary

through a coodenser and is separated by a primary TesIa
spark-gap. the condenser, the TesIa high-frequency coil
wires leading from the secondary coil of the high-frequency
coil and terminating in points forming a secondary Tesla
spark-gap, and a single "electrode" haviog a non-conducting exterior and a conducting interior arranged to be
operated when in proximity to or id contact with one of
the points where the last-named wires terminate.

vwnvF

Yjmrmmr-

—
—Tnrmnnm

—-TrjTnnrtTnrr

The inventor describes the combination with an X-ray
geoerator of an X-ray shield connected to the generator
and having an opening for tbe passage of X-rays and a
tube coDnected to the shield opposite the opeoing.
719.917. Door-Operating

Application

(.See cut.)

Lynn,

pany,

Application

Mass.

filed

June

14,

1902.
in an electric metal-working apparatus are combined a
lever carrying a clamp-jaw, a vertically adjustable support
therefor, a threaded bolt connected to the support and an
adjusting nut.

Electrical
Liquid-resistance
Switch
for
Purposes. John H. WooUiscroft, Sandy croft,
England. Application filed October 3, 1902.

719,549.

An inclosed drum or case has a liquid resistance therein,
and internal and external blades in electrical connection
are carried by the drum but insulated therefrom. A shortcircuiting plate is in electrical conueciion with the drum,
and a collector is adapted to make contact with the external blade and also with the short-circuiting plate.
System. Edwin T.
Ackerman, Chicago, III, assignor of one-half to
Thomas A. Smyth, Chicago, 111. Application
filed October 4, 1901.
Electric

7I9»55I-

Time-alarm

In the system are an electric-alarm circuit, a clock
mechanism having a moving member forming a part of the
circuit, an alarm contact for the member forming a part of
the circuit, an alarm and a switch included in the circuit,
a cut-in coDtact with which the member conoects, a switch
circuit iDcludiDg the cut-io contact and member, and a
switcb-actuatiug mechanism included in the switch circuit
for opening and closing the alarm circuit.

719-556.
filed

Edward Bing and

Telegraph Instrument.

Henry

Nevill,

April

18,

Pemambuco,

Brazil.

Application

1902.

a

are combined
wire,

a

Electric Brake.
Frank E, Case, Schenec719,566.
tady, N. Y., assignor to the General Electric

Company, Schenectady, N. Y.

Application

filed

July 3i> 1899.
Ttiere are combined an

electric brake, a mechanical
brake, a common handle for actuating them, and means
for releasing the electric brake irrespective of the position

of the handle.

719,574.

Portable

Alan

R.

Y., assignor to

Fergusson,
the Electro-

12,

1902.

in the

mechanism.

Danger Signal

719.932-

for Railways. Charles P.
Bass, Portland, Ore., assignor of one-half to
Tom Thomas, Detroit, Mich. Application filed

January 25,
The electric

1902.

signaling meaos described comprises in
combination with the trolley wire, an electric line circuit
aDd a number of electric-light circuits, a switch mechanism, including a rotator having a stepped contact member
a series of contacts for each set of lights for engaging
with the stepped contact member, electromechanical
means for imparting intermittent motion to the rotator in
electrical coonection with the line-circuit, a switch in the
line-circuit normally held open and including a lever-arm
projected on the path of the trolley adapted when engaged by the trolley to close in the lioe-circuit with the
trolley wire and euergize the electromechanical means to

bring into action the signal

lights.

Storage Battery. Bruce Ford, Philadel719-937.
phia, Pa., assignor to the Electric Storage Battery
Company, Philadelphia, Pa. Application

December 19, 1902.
In combination are a cell containing an electrolyte and
complemenial elements, separators buoyant in the electrolyte, and a holder arranged above the separators to

filed
its

prevent their rising.

NO. 719,507.
719,752.

Iowa.

ically operating means for
ture in a reverse direction.

X

Atlanta,

— ELECTRIC FURNACE.

Voltaic Cell. Miller E. Conrad, Atlantic,
Application filed December 18, 1900.

hydrogen.

J

System of

Creveling,

Electrical Distribution.

New

York, N. Y.

John L.

Application

James A. Wotton,

assignor to the

Ga.,

and Manufacturing Company.
June 8, 1901.

In the cell are combined pcsiiive aLd negative electrodes, an electrolyte, and means for depolarizing tbe
cell consisting of a metallic osjsulphide, ihe oxyr,ulphide
being in contact with tbe negative tlectrode so as to combiLe with the hydrogen of polarization to form sulphuretted

719.753-

Telephone Transmitter.

719.972.

Wotton

Electric

Application

filed

The

transmitter comprises a vibiating diaphragm, a
rigid cup of conducting material, a fixed and a working
electrode within the same, a variable-resistance medium
between the electrodes, means for insulating the fixed
electrode from the cup, a flexible disk of conducting material for supporting the working electrode in the cup and
electrically connecting the working electrode with the
cup. a circuit connection through the cup and disk to the
working electrode, and means for connecting the disk
with the diaphragm to receive its vibrations.

filed

December 7, 1900.
A pole-changer has

a movable member yieldingly
maintained in one operative position, a counteracting
electromagnet, and means for operatively energizing the
magnet by current in one direction only.

Electrohydraulic Valve. Carl Engberg and
Application
St. Joseph, Mich.
April 7, 1902.
The apparatus comprises a main valve, a balanced slide

719,768.

John Erickson,
filed

valve for operating the same, a rocking

member

for ac-

tuatiog the slide valve, therockiDg member beiog provided
with a clutch, a motor provided with a revoluble armature,
aud a clutch member connected with the atmature.

Storage-battery Tank. Bruce Ford, Phila719,778.
delphia, Pa., assignor to the Electric Storage

Battery Company, Philadelphia, Pa.

December

Application

1902.
1 he lank consists of two or more compartments, each of
which is lined with acid-resisting material. The compartments are separated by a double-wall partition having
an air-space between the two walls of the partition which
extends from the bottom to the top of the tank.

filed

719,791.

burg,

11,

Electrolytic

Germany.

Cell.

Robert

Application

Grisson,

filed

Ham-

December

8,

1902.
In a transforming or condensing cell are electrodes, and
a suitable electrolyte, one of the electrodes being of alumvertically disposed active
surfaces.

NO. 719,600.

— HIGH-POTENTIAL

APPARATUS.

iDum aod having substantially no
Electric

Brush-holder. Harry
Application filed

Milwaukee, Wis.

T. _ Maker,

November

1902.
The brush-holder comprises cast-metal hub and a' sheetmetal brush-supporting arm formed at one end iwith a
sleeve for the brush and embedded at tbe opposite end in

12,

the hub.

Process

Manufacturing Electric Condensers. James A. Wotton, Atlanta, Ge. Application filed January 23, 1902.
The process comprises arranging a sheet of plain paper

719,973.

of

of a given size between two condenser plates of predetermined size, similar sheets of paper at the outside of the
coDdenser plates, rolling the same together and subjecting
-the whole to a bath of molten wax from which has been

driven

Contact for Cartridge Fuses.
Clarence D. Piatt, Bridgeport, Conn., assignor
to the Bryant
Electric Company, Bridgeport,
Conn. Application filed December 2, 1902.
The contact plate has a back-stop formed of lateral

7 1 9,859.

all

moisture.

Electrical

wings bent up toward each other over the body of the
plate.

Bracket

Mount Vernon, N.

July

filed

Electromagnets are used

including an oscillatory armature, a motor for imparting
to the armature in one direction, and automatimparting motion to the arma-

719,824.

siphon recorder

mounted on the

a bridge wire, a
siphon attached to the
cradle, a movablecoil operatively connected to the cradle,
and adjustable means for approximately balancing the
cradle and the siphon.
In

cradle

Mechanism. George T. WarMacdonald, Spnn^eld, Mass.

R

wick and Rob

movement

719.507.

Clamp Device for Electric Welding Ma719.508.
Adolph F. Riet2el, Lynn, Mass., aschines.
signor to the Thomson Electric Welding Com-

Treating Diseases.
Application

for

Henry E. Waite, New York, N. Y.
filed March 8, 1902.

the

STfSVSTSV—

"Tmwvvw—

The furnace consists of a tube composed of a mixture of
dry electrolytes, and provided with confronting electriccircuit terminals arranged in pairs at its opposite ends,
each pair of terminals being in series with a separate bal-

X-ray Apparatus

7I9..9I5-

Magneto-electric
Generator
Mechanism.
Leonidas G. Woolley, Kenton, Ohio, assignor to
Magneto Electric Company, New York,
N. Y, Application filed May 26, 1902.
The machine comprises a magneto-electric generator,

c-TtvmsvTrsT-^

1901.

Electric Furnace- Henry N. Potter, New
Rochelle, N. Y., assignor to George Westinghouse, Pittsburg, Pa. Original application filed
November 21, 1901. Divided and this application filed November 20, 1902.

filed

719.971.

la the lamp described are a glower, one or more heaters
and a refractory cage embracing the glower and independent of the heater or heaters.

last device.

1902.

A number of concentrically arranged elements have an
electrolyte between them, and means for moving a brush
around the channel between the elements.

1902.

719.506.

November

Electric
Battery. Henry
Halsey,
New
York, N. Y., assignor to the Halsey Electric
Generator Company, Jersey City, N. J. Appli-

719.661.

Applications

1903

719,901.

719.660.

719,466.

Company.

14,

719,870 to 719,873. Electrolytic Apparatus.
J. Reed, Philadelphia, Pa., assignor to

Charles
the Se-

Reissue.

Switch-operating Mechanism. Clif.ton B. Russell, Marlboro,. Mass.) assignor of
one-half to Herbert E. Ryder, Marlboro, Mass.
Application filed December 9, 1902. Original
No. 680,626, dated August 13, 1901.
Electrical means are provided for exciting either of two

12,079. Electrical

electromagDets

to

throw the switch.
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Saut-Mortier Power-transmission
System in France.
By Fr_\xk

C.

Perkins.

Jura is one of tile industrial sections of Eastern
France, and electrical power is utilized to a great
extent in connection witli the factory work at St.
Claude. There is a transformer sub-station located
at St. Claude, which is connected by a power-transmission line with the hydro-electric station at SautMortier. The waterpower is obtained from the
River Ain. which rises in the Jura Mountains, flow-

ing through that section as well as the Ain, and
empt3'ing into the River Rhone. The ordinary flow
available from the River Ain is somewhat more than
four cubic meters per second, while during high
water it rises to about seven cubic meters per second.
Of the accompanying illustrations, Fig. i shows

500 horsepower under a head of 13.4 meters. They
are connected to the electrical generators through
elastic insulating couplings of the Rafford type.
The
turbines are equipped w^ith regulators of the Piccard
system, which are said to be very accurate in the
governing of the machines.
The electrical generators are of the Oerlikon drehstrom type, supplying a current of 50 amperes per
phase, at a potential of 7,500 volts. The frequency
is 50 periods per second when the machines are operating at 250 revolutions per minute. The diameter

of the field magnet is 1,870 millimeters, the breadth
being 920 millimeters. The two parts of the field
coil are each wound with 83 turns of copper band

60 by two millimeters, and the two coils are connected in series, making a total of i65 turns. The
copper of the field magnets weighs 1,250 kilograms.

S.\UT-MORTIER POWER TR-^NS.MISSION SYSTEM IN FRANCE.

the

interior

of the power

house

Saut-Mortier,
which was equipped with electrical generators and
sW'itchboards by the Maschinenfabrik Oerlikon. Advantage is taken of the Lac de'Chalain as a reservoir for the water, which provides a reserv^e of
about 20,000,000 cubic meters.
The normal discharge is 16 cubic meters per second, which gives a
total of 3,000 horsepower, with a fall of 18.4 meters
and 2,500 horsepower, with a fall of 13.4 meters.
The water is conducted to the power house through
a canal 1,500 meters in length (Fig. 2) and enters
the entrance canal at the power house, which is 45
meters in length, -the weir being 10 meters high.
There are three sluices, each one meter in height
and 1.78 meters in width, connecting with the canal,
which is 234 meters in length and 11 meters wide,
with a fall of one to 25. The double supply pipes
are constructed of steel, eight millimeters in thickness and 1,700 millimeters in diameter.
The power house has a total length of 34.8 meters,
while it is 14.5 meters in width, and has a capacity
for four units. The turbines are four in number,
and each has a capacity of 700 horsepower when
operating at a speed of 250 revolutions, and under a
head of 18.4 meters. These turbines will develop
at

21, 1903

The
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No. 8
switchboard framework, as well as that of the gallery,
is of steel and iron, the flooring being of cement

The

rheostats, lightning arresters, fuses and busbars are located in a room under the switchboard
gallers'. and the various ammeters, voltmeters and
other measuring instruments, together with the controlling apparatus, are placed

on the upper gallery.
power-transmission lines from
the power station at Saut-Mortier to the sub-station
at St. Claude are 26 kilometers in length.
Two
transmission lines are installed, each consisting of
three conductors of a diameter of eight millimeters.
-Another transmission line connecting 'the power station with the town of Montau is nine kilometers

The

in

high-tension,

length,

and consists of three wires having each

a diameter of eight millimeters.

branch

lines

are connected

of

With this line other
four and six-milli-

OF HY'DRO-ELECTRIC POWER PLANT.

enclosing frame of the machine has 12 openings
for ventilation, and has an exterior diameter of 309
milhmeters and a total width of 900 millimeters,
while the interior diameter is 2,540 millimeters.
The outer diameter of the armature core is 2,540
millimeters, the rings being 170 millimeters in width.
The armature is 250 millimeters in width, and each
of the tw-o halves has 72 slots, two per pole and
phase, in which the coils are placed, with mica insulation.
Each coil consists of 33 turns of two diameters in parallel, each 3.2 millimeters in diameter.
The copper of the armature weighs 600 kilograms,
The norwliile the total weight is 1,500 kilograms.
mal working current is 50 amperes per phase and the
machine has a power factor of 80 per cent. The
efficiency at normal load* is 93.5 per cent.
The exciting machines have a capacity of 3,600 watts at
30 volts, and are of the four-pole, shunt-wound type
of drum w-inding.
The switchboard gallery (Fig. 3) of the main
power station at Saut-Mortier is ^.y meters long and
4.2S meters high, the inner height below- the gallerjbeing 2.8 meters. The switchboard proper consists of
a number of marble panels. 2.25 meters in height, the
total length of the board being 4.5 meters.
The

supplying current to Oyonnax,
and Marchon. The high-tension
transmission line from the power house to Arinthod
is eight kilometers in length, while those to Cernon
and Moirans are five kilometers and 10 kilometers,
respectively, each of the three conductors of which
measure four kilometers in diameter.

meter

conductors,

Belignat, Montreal

The total length of the high-voltage, power-transmission lines is 105 kilometers, and all of the receiving stations are connected with the power house
by telephone lines, the two wires of which are two
millimeters in diameter. The total number of poles
used was 3,940, measuring nine, 10 and 12 meters
in length, the poles being placed from 1.4 to two
meters in the ground.
On the transmission line to St. Claude there is
a transformer located in the station at Jeurre. In
the St. Claude sub-station there are four transformers, each of 70 kilometers, and further on in
the city there are five other transformer installaFig. 4 shows the St. Claude sub-station, which
tions.
has a floor area of 188 square meters. It is equipped
with a seven-ton crane for handling the various
machines making up the motor-generator sets.
The three-phase motors driving the motor-gen-

—
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erator groups are lo-pole Oerlikon machines, each
having a capacity of 150 horsepower. They operateat a speed of 590 revolutions per minute, and are
supplied by a low-tension, three-phase current of
200 volts from the step-down transformers, the frequency being 50 periods per second. The stators are
800 millimeters internal diameter and measure 230
millimeters in width. They are provided with 150
slots, with 14 parallel copper conductors, measuring
The rotor has an out3.8 millimeters in diameter.
side diameter of 898 millimeters and has 180 slots,

February 21, 1903
an award is effective, minimize the risk of this
important service, rendered without demand or expectation of return. The demands on the members
have been so great that, upon the recommendation
of the committee on science and the arts, its number
was increased to 60, by amendment to the by-laws.""

consisting of a i50-horsepo\ver Drehstrom motor
and the two 75-horsepower dynamos. It shows the
speed, voltage, current,

of the motor, as well as

etc.,

the output of the direct-current machines at various
loads, together with the efficiency of these machines.

At
150

Horsepower Three-phase Motor.

Dynamo No.

i.

its

meeting on January

7th this committee adopted a
report
on
"Blue-printing,"
awarding to the inventor,

Direct-current
Dyn amo No. 2.

Direct-current

Samuel Brent Whinery, the
i
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The temperature

of the stator of the three-phase
motor, after operating 4% hours at full load, was
42.5 degrees C, while that of the rotor was 44.0 degrees C, and of the stator iron 52 degrees C. The
armature of one of the direct-current generators

reached a temperature of 45 degrees C. and its commutator 55 degrees C, while that of the field was 31
degrees C. The temperature of the armature of the
other machine was 55 degrees C, while its commutator was raised in temperature to 74 degrees C. and

1

i

fO

S<
a

0.3%
210
210
208
2IO

is designed to
manipulation of
y i n d r cal glass-printing
" OJ
II
frames in the process of
IfiO
a
.§QO photographic printing by eleci^
tric light.
An advisory report was received on a "Dirt
Eradicator for Trolley Lines"
Svi* 52
by
Henry C. Mayer of
86. 3«
71.2
Blooming Grove, Pa., and re86. 8S 107.0
J^lo
ports on a "Magnetic Clutch"

facilitate the

S °
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be
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Institute's certificate of merit.
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by Bion J. Arnold of Chicago
and "Multiple-unit System of Electric Traction" by
Frank J. Sprague of New York, passed first read-

Cheap

Electricity in Montreal.

A

Canadian correspondent writes
"The city of
Montreal has entered upon a brief era of cheap electricity.
From the present month until the first of
October next electric energy will be almost as cheap
as water in Montreal.
The advent of power from
Shawinigan Falls into the city is responsible for
:

SAUT-MORTIER POW£R-TRANSMISSION SYSPOWER CANAL.
IN FRANCE.

FIG. 2.

—

TEM

each of which there are six parallel copper conductors four millimeters in diameter.
Each three-phase motor is directly connected to
two direct-current dynamos, one on each side, each
having a capacity of 75 horsepower. These machines operate at 590 revolutions per minute, supplj'ing a continuous current at 200 volts. The armatures of these machines are 470 millimeters in diameter, and the iron core measures 320 millimeters in
width. Each armature has 117 slots of a section
six by 30 millimeters, and in each slot there are two
conductors, each of which consists of three parallel
wires four millimeters in diameter. The commutators of these direct-current machines have each
in

FIG.

4.

SAUT-MORTIER POWER-TRANSMISSION SYSTEM IN FRANCE.

the field to 31 degrees C.

The temperature

of the

during this test was 24 degrees C.
by the table, the efficiency of the
entire motor-generator group was 86.8 per cent, with
a load of 123 kilowatts on the motor, the two directcurrent machines supplying 107 kilowatts.

surrounding

As

air

will be noted

The low-tension power distribution circuits are
operated at a potential of 200 volts on the threephase lines, the motors varying in size from one-half
There are a total of 85 threeto 35 horsepower each.
phase motors working in the various factories, with
a total output of 684 horsepower.
The arc and incandescent lighting in St. Claude
is
operated both on the 200-volt, three-phase distribution circuits and also on the 120-volt directcurrent lines. In St. Claude there are 3,200 incandescent lamps in operation, with a total of 36,000
candlepower. In the other villages along the transmission lines there are 2,000 incandescent lamps employed on the three-phase, low-tension circuits, having a total of 23,500 candlepower.

Awards

— INTERIOR

—

SAUT-MORTIER POWKR-TRANSMISSION .SYSTEM.
SWITCHBOARD GALLERY IN MAIN POWER HOUSE.
3.

The inside diameter of the
measures 486 millimeters. There are
four field-magnet coils, each having 2,450 turns of
wire of a section i.S by 2.2 millimeters.
The switchboard equipment of the sub-station at
St. Claude is divided into two parts, the one for the
high-tension apparatus and the other for the low117 copper

magnetic

segments.

field

tension switches, meters, rheostats,
the board

The

is

shown

in Fig.

etc.

The

rear of

5.

following table gives the data of a test of
one of the transformer groups in the sub-station,
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of the Franklin Institute.

the recent annual meeting of the Fr..tnkliu
Institute President John Birkinbine spoke as fol"In
lows concerning the awards of the Institute
the work of the committee on science and the arts,
medals
the Franklin Institute stands alone, and its
and awards are eagerly sought for. Of the 109
cases before this committee, 52 were disposed of

At

FIG.

OF

unique condition of things. The Lachine Rapids Hydraulic Company, having obtained control of
this new power transmission, is now anxious to dispose of the power as extensively as possible. With
this object in view, it has just been announced that
manufacturers, from now until next October, will
be granted power at one-half the usual rate. The

this

,1

::'

:

and 22 medals, or awards, allotted. The gratuitous
service which members of the Franklin Institute
render through this committee to inventors and
others is of incalculable value, and the thoroughness
of the investigations, and the equity of the awards
are evidenced by the small number of protests made.
Errors have been or will be committed, but the
safeguards thrown about the investigations and discussions, and the opportunity given for protest before

ii^lr

SAUT MORTIER POWER-TRANSMISSION SYSTEM.
5.
REAR OF SWITCHBOARD AT ST. CLAUDE SUB STATION.

FIG.

also purposes making a house-to-house cancity, and will offer to provide
every
householder at a figure similar to that
light for
paid the gas company. For cooking and heating
purposes electricity will be supplied to those using
gas ranges at one-half the price being paid for gas."

company

vass throughout the

February

21,
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Delany's Improvement

in

Automatic

Transmitting Intelligence by Electrical

Telegraphy.

Sensation.

capacity and consequent retardation of relalong telegraph lines or cable circuits has been
a serious obstacle to transmission and chemical reception of signals at high speed, causing elongation
of the characters to such extent frequently that the
Patrick B.
dots and dashes run into each other.

The language of deaf mutes has generally been
confined to the manipulation of the fingers or the
movement of the lips, both of which are very difficult to learn, and can only be used in the light and
within the range of vision, while the language of
blind mutes is confined to the use of raised letters.
B}^ the use of an ingenious invention recently made
and patented by Jacob Reese of Sharonhill, Pa.,
deaf mutes and blind mutes are enabled to dispense
with the finger-and-lip service, as well as the raised-

The

tively

Delany,

South Orange, N.

J.,

the

well-known

in-

ventor, proposes to utilize the heretofore objectionable "retardation" of a circuit as an element in producing the record upon the receiving ribbon, and

contemplates adding capacity or retardation artificially when required in the operation of the invenEach signal transmitted, whether it be a dot
tion.
or dash, is composed of two impulses of opposite

one of which initiates a record of the signal
and the other terminates it, the interval between
polarity,

method, and converse freely, as well in the
dark as in the light. The invention consists in establishing communication by electric impulses through
a circuit in which a source of electricity and a person or persons receiving the impulses form a part,
with apparatus under the control of such person or
persons for making the impulses with rapidity and
letter

The accompanying drawing

two impulses determining whether the signal

is

When the primary impulse of a
a dot or a dash.
signal is transmitted, it initiates a record of that
signal on a chemically prepared receiving tape, and
disconnection

after

of

the

transmitting

is

generator

from the circuit the formation of the record character on the receiving tape will be continued by the

members.
The key of the battery is indicated by (n). Now,
when one person incases the thumb in (d) and the
forefinger in (d') of one set of conductors and another person incases the thumb in (e) and the forefinger in (e') of the other set, and the key end is
closed, each of the thimbles become electrified and
tact

capacity effects of the circuit, but will be terminated
by the secondary impulse of opposite polarity, which
is preferably not otherwise manifested upon the re-

;

Electrical Association.
[Special dispalcb to the Western Electrician.]

—

Cleveland, Ohio, February 17. The committee appointed at the last meeting of the American Street
Railway Association in Detroit to arrange for the
organization of an association of master mechanics
and electricians closed its meeting at the Hollenden
Hotel here late yesterday evening, after having effected an organization to be known as the American

Railway and Mechanical and Electrical Association,
the members to consist of the companies and lessees
of electric railways, through their representatives,
which are engaged in the departments named. There
was considerable discussion over the membership, as
to whether it should be the companies or simply
individuals employed by the various companies, the
forenoon being taken up very largely in this way.

will

the improvement of the

include

the

electrical and meupon recommendation

street-railway,

chanical journals, conditioned

of the executive committee, the applications of sev-

including the Western Electrician, Street RailStreet Railway Review, having
already been accepted.
eral,

way Journal and

be of reduced strength, as may be determined
produce the best results over any given circuit.
The intervals between the primary and secondary
impulses representing dots and dashes depend in a
measure upon the rate at which the impulses are

may

The

to

officers

chosen

were:

President,

Thomas

Farmer; vice-presidents, W. O. Mundy, Alfred
Green and E. W. Olds secretary and treasurer,
Walter Mower; executive committee, the vice-presidents and H. H. Adams, D. F. Carver, T. J. Mullen and C. F. Baker. The annual meeting will be
held one day before that of the American Street
Railway Association and at the same place.
Those present were Thomas Farmer and Walter
;

sent into the circuit and upon the speed of travel
of the receiving ribbon. The initial impulses of the
signals being of uniform duration, dots only from

such impulses would be produced on the chemically
prepared receiving ribbon if the capacity or retardation of the circuit be so small as not to cause' their
elongation, and therefore I propose in such a case
to increase the capacity artificially to such an extent
as to produce a proper legible record in dots and
Where, under the conditions of working,
dashes.
including the elements of strength of current employed and speed of transmission, capacity should
be added to the circuit, it is best done at the receiver, the character of the record being an efficient
index of the change required in the condition of

Mower, Detroit;

C. F. Baker, Boston; D. F. Carver

and Fred Heckler, Cleveland; H. H. Adams, Baltimore; E. W. Olds, Milwaukee; W. W. Annable,
Grand Rapids; W. O. Mundy, St. Louis; Alfred
Green, Rochester; T. J. Mullen, Scranton; J. Miller,
Buffalo; C. A. Brown, Toledo; R. E. Danforth,
Rochester, and representatives of the Western Electrician,

Street Railway Journal and Street Railway

Review.

O.

M.

C.

Stanley-General Electric Deal Corn-

the circuit.
"I have demonstrated that by the use of a perforated transmitting strip I may send into a circuit
of very large capacity signals at a high rate of speed
and obtain sharp clear definition of the characters
recorded upon the receiving ribbon. In machine or
automatic telegraphy where transmitting ribbons are
employed various modes of sending alternating cur-

may be adopted.
not dependent upon any special
mode, many of which are known. Proper results
may be produced by arrangement and spacing of the
perforations or embossings and also by proper relative arrangements of the contact fingers or devices
In the acoperated by the transmitting ribbon.
companying drawing I have shown diagrammatically
one way of practicing this invention which experirents separated by proper intervals

invention

is

mechanical and electrical point of view. It follows,
in general, the plan of similar associations in the
work it has laid out for itself. The dues for active
members are fixed at $5 a year. In addition, there
will be a number of honorary members, and these

terval

The

of the association, as stated in the

members by the interchange of opinion and the betterment of the properties they represent from a

—

e.,

blind

could only receive the answer through the thimbles.
The thimbles are such as ordinarily used by women
in sewing.
They have an opening in the end, so as
to receive the wire, which may be easily separated,
so as to attach a thimble of the desired size."

The purposes

either a dot or a dash according to the inelapsing between the primary and secondary
impulses constituting a signal. As is apparent, the
primary impulses may be of uniform duration. The
secondary impulses may also be of uniform duration and of the same duration as the primary imThe primarj' and secondary impulses may
pulses.
be of the same strength or the secondary impulses
i.

The

together.

them both out when either side is shunted. When
two parties hold the thimbles, a third party may
send a message to them by using key (n)
but he

constitution and by-laws,

ceiving ribbon.
"The character produced upon the receiving ribbon," says Mr. Delany, in describing his recently
patented invention, "will therefore be short or long

—

may commune

beds

mutes can throw their cumbrous fingerboards away
and receive and send their impulses by electricity
with as great rapidity as can be done by telegraphing to-day. The school houses can be wired, so that
the teacher can speak to any one or to every scholar
in the class room at the same time and can call any
one or class to the office at any time. The great
advantage of the bifurcated wires is that they bring
both parties in when the circuit is open and throw

a plan view of an

ordinary battery having electrical conductors provided in accordance with the invention. Referring
to the drawing, (a) indicates a binding post for
attaching the positive wire, and (b) a post for attaching the negative wire.
Bifurcated wire conductors (c) and (c') are attached at their upper
ends to the posts (a) and (b). To the free end
of these conductors and their bifurcated points are
attached metallic finger thimbles which form con-

delany's improvement in AtJTOMATIC TELEGRAPHY.

different

American Railway and Mechanical and

facility.

the

147

is

ence has demonstrated to be practical and

efficient."

The Observer of Coopersville, Mich., published a
recent issue as an interurban-railway number, the
occasion being the completion of the first year's
service of the Grand Rapids, Grand Haven and
Muskegon Railway, which operates a third-rail elechistory of
tric railway through Coopersville.
electric railways in general and of this road in particular is given, together with illustrations of a car,
the power house, sub-stations, etc.

A

firmed.
transmitting intelligence by ELECTRICAL SENSATION.
Definite

both persons are impulsed but when the thimbles
(e) and (e') are touched the current is shortcircuited and neither party feels the impulse, and if
(e) and (e') are left open and thimbles (d) and
(d') are made to touch the current is short-circuited,
and there is no impulse to either party. Thus the
impulses may be sent from one to the other with
instant rapidity by means of touching and opening
;

thumb and forefinger thimbles.
"Now, by using the Morse code,"

the

"two persons within

this

circuit

says Mr. Reese,

can converse to-

gether as rapidly, as distinctly, and as accurately as
a person can now telegraph a message. There need
be no mistakes, as both persons feel the same impulses.
The strength of the impulses may be made
lighter or stronger by adjusting the regulator (0).
W'hen the current is not required, it should be shut
off by opening the key (n).
"By the use of my improved method persons
may carry pocket batteries and converse with each
other while walking on the street or while on the
cars or other mode of transit. They can talk in the
dark as well as in the light, and where the house
is properly wired persons in different rooms or in

announcement has now been made of the

long-contemplated transfer of the Stanley Electric

Manufacturing Company of
syndicate of

New York

Pittsfield,

Mass., to a
with the

capitalists affiliated

General Electric Company. Under the change the
John A. Roebling's Sons Company of Trenton, N. J.,
will retire from the control of the Stanley company.

understood that Ferdinand W. Roebling, who
one of the directors, will retire, together with
President Perrine and Treasurer Gamwell. W. R.
Plunkett and G. H. Tucker of Pittsfield, directors of
the old company, will remain as directors under the
new management. The transaction puts an end to
the contemplated increasing of the stock of the
Stanley company from $3,000,000 to $10,000,000. It
is expected, however, that at least $1,000,1x10 will be
spent by the new owners in enlarging the plant at
Pittsfield, which employs about 1,500 men.
It is
It

is

Avas

said that the stock of the Stanley

company was

for approximately $125 a share.

It is officially_ an-

sold

nounced that the Stanley company will continue to
devote its efforts to the manufacture of high-voUage
apparatus for the transmission of electric power at
great distances.
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Picou Permeameter.
The new permeameter which has been devised

bj^

R. V. Picou, a prominent electrician of Paris, for
measuring the magnetic permeability of iron samples, is said to be an improvement over the existing
instruments, and is of especial value as applied to
the measurements upon sheet iron wliich may now
be easily carried out without any special preparaThe difficulties which have been
tion of the samples.
met with in existing instruments are due to the
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the bar.
It is not necessary to know the magnetomotive force of the circuit (Bi) (B2), and for this
reason the circuit is not provided with an ammeter.
But the flux in the circuit should be indicated and measured, and it may be supposed for
the moment that this is obtained by means of the
small magnetometers ( Mi) ( M-) inserted in the
If
yoke.
Let
represent the value of the flux.
we now invert the magnetizing current of the coil
(B2) alone, the flux of each yoke is opposed to the
other, and the magnetic circuit is closed through
the test bar.
The flux
is thus weakened by introducing into the circuit the reluctance of the
<l>

bar (b).
To bring back the flux to its original value it
suffices to send a sufficient current in the coil (b).
The measurement of this current by the ammeter
(A) gives the value of the corresponding magnetomotive force. This, however, is precisely what corresponds to the magnetization of the bar (b) alone,
abstraction made for all the joints and for the yoke.
Calling (F) the
The demonstration is simple.
magnetomotive force of one yoke and F' that of the
(R) the reluctance of one yoke including
bar (b)
the corresponding joints, and (R') that of the bar
;

version weakens the flux and the previous value is
established by sending a magnetomotive force (H)
around (h). This force is read on the instrument.
It now remains to find the flux in the bar (b).
For
this, a special commutator connected with the ballistic removes from the circuit the coils (Bi) and
and substitutes the coil of (b).
B:;)
single
movement of the revolving commutator produces
the discharge, and the swing of the ballistic gives
the measure of the flux on a scale which has been
calibrated beforehand in C. G. S. units or gausses.
To render the standardizing of the ballistic independent of the respective position of the apparatus,
and also to simplify the installation, the use of a
mirror has been abandoned, and for this purpose the
ballistic which is shown in Fig. 4 has been provided.
Plere the mirror is replaced by a needle.
The ballistic is graduated directly in gausses, which
makes it convenient to read. Fig. 5 shows a set
consisting of a rheostat of three dials, which measure from one to ir,iio ohms, and from 10 to 1,100
ohms, for regulating the magnetomotive force, and

A

{

galvanometer graduated in gausses and in milliamperes.
This apparatus has given good results in practical
measurements.
The readings are exact, and have
been found independent of the joints.
This latter
point is brought out in a striking manner in one
experiment, in which a pile of sheet-iron strips
which were straightened without any special precautions, gave readings which formed a very good
curve the same pile was taken out of the apparatus,
taken apart, handled and remounted, and then gave
a set of readings which could be placed on the same
curve as before.

a

;

Hubbard Storage-battery Systems.
FIG.

I.

PICOU PERMEAMETER.
NECTIONS.

DIAGRAM OF CON

Some improvements

in storage-battery distribution systems have recently been patented by Albert

joint which is formed between the sample to be
This
tested and the iron yokes of the instrument.
joint introduces an air-gap into the magnetic cirsmall
extremely
to
an
may
be
reduced
cuit.
It
figure if the mechanical adjustment of the ends is
perfect, but it still presents an important value in
The value of the air gap. supthe measurement.
posing that there are two joints of o.oi millimeter
each, when reckoned in an equivalent length of
iron, may equal 40 millimeters of iron (supposing
M~2.ooo, which gives a possible error of 20 per
It is especially difficult to
cent, in the measures.

Hubbard of Greenwich, Conn. One invention reparticularly to a system wherein two storage
batteries are connected in parallel to a generator or
charging circuit and to a consumption circuit, with
a resistance or electromotive-force reducer between
the charging circuit and one of the batteries, so that
one battery receives a higher voltage and tends to
S.

lates

FIG. 4.

PICOU

PERMEAMETER

— BALLISTIC

INSTRU-

MENT.

The first experiment gives 2 0R:=F and
R+20 R'=F-|-F', from which, by
second, 2
the
substraction, we obtain 2 0R'^F'.
As 4> is known,
we deduce the induction (B) from the section of
The equation for the magnetomotive force
the bar.
being F'=H1 the value of m, or the permeability, is
alone.

FIG.

2.

PICOU PERMEAMETER.

make magnetic measurements upon laminated

iron

by the usual forms of instrument, and nevertheless
the measures are here of the greatest value as
applied in the design of alternators and especially

immediately deduced when 1 is known.
In the actual instrument all the above parts are
found with the exception of the magnetometers for
measuring the flux.
After a number of experiments it was found that the ballistic method was the
best for this measurement.
But the ballistic methods
are always somewhat slow, and again in order to reproduce by regulation a given flux which has a predetermined value, it i-s necessary to make a number
The practical difficulties which would
of readings.
result from the use of the ballistic under ordinary

The iron-ring method gives exact
of transformers.
results, but the construction of the samples is so
The
tedious that it cannot be used in most cases.
present apparatus uses straight samples and at the
same time eliminates the errors due to the joints.
The diagram (Fig. i) shows the general arrangement which has been adopted, while the ohotograph
( Fig.
2) gives the appearance of the instrument.
Two horseshoe yokes of soft iron (Bi) CB-) are

—

SET WITH RHEOSTAT
AND GALVANOMETER.
conditions, and which led to a trial of the magnetometers, have been overcome by an ingenious
method devised by Mr. Armagnal.
Each of the
branches (Bi) (B^) (b) of the complex magnetic circuit has received a secondary winding, which is
FIG. 5.

PICOU PERMEAMETER.

used for the

ballistic

(

FIG.

3.

PICOU PERMEAMETEH.

-

ARRANGEMENT WITH

TRANSFORMER,
placed opposite each other and hold between the
ends the sample (b) to be tested, which may be a
Each of the
bar or an assemblage of flat iron.
yokes carries a magnetizing coil and the sample
The circuits of the three coils
also carries a coil.
Suppose, first,
can be combined in different ways.
that the current is sent into (Bi) and (Ba) alone,
hut in such a direction that the flux of one yoke is
concordant with the other. No flux will then pass
through the test bar. seeing that its two ends are
at the same magnetic potential, but the flux will
traverse all the joints, passing across the ends of

measurements.

The

first

op-

consists in indicating
the
flux which is
formed in (Bi) and B-) by the concurrent magnetomotive forces. This flux is simply indicated but not
measured, as it is sufficient to be able to reproduce
It
it later on without knowing its absolute value.
is the value of the flux in (b) which must be measured finally. To the flux is opposed that of a transformer (T), Fig. 3. whose coefficient of transformation can be varied by a hand regulator.
The measurement is thus brought to a zero method, and if a
revolving commutator is used to carry out the successive operations of magnetizing and discharging,
the regulation is very easily made.
Once the regulation obtained, the transformer thus serves to indicate the value of the flux to be reproduced.
The second phase of the measurement is the inversion of the current in one of the yokes. This in-

eration

charge from the generator, while the other battery
receives a lower voltage from the generator and
tends to discharge to the consumptive circuit.
By
interchanging these batteries at intervals the necessary conditions for continual charging of one battery and discharging of another battery are maintained.
In such a system any large variation in the
number of translating devices, such as lights or

motors

in circuit, will result in considerable fluctuation of intensity of the remaining lights or of speed

of the remaining motors.
Similarly the dropping in
voltage of the discharging battery ivill correspondingly affect the translating devices.
To overcome these difticulties, Mr. Hubbard
makes the connection of the consumption circuit to
the resistance intermediate the battery connections,
and makes this connection to the resistance adjustable differentially, so as to approach one or the other
of the battery connections, so that whatever be the
conditions of load and battery voltage the potential
at ihe translating devices may be maintained constant within reasonable limits.
The adjustment of
this connection may be made by hand or it may
be automatic, under control of electromagnetic devices responsive to the voltage in the translating
circuit.
The same switch that controls this resistance connection may also control another resistance
directly in the translating-circuit connection, so as
further to regulate the potential and the circuit.
In the drawings on the next page Fig. i is a diagram
of a system of distribution embodying the invention,
showing a manually operated switch for controlling
the resistance connection.
The generator is indicated at (i) and the two storage batteries at (2)
(2') and the intervening resistance at (3), the storage batteries being connected by the charging-circuit wires (.4) (4') in parallel, so that the generator
is connected to battery (2)
directly and to battery
resistance
Consequently the
(2) through
(3).
electromotive force impressed from the generator
on the battery (2') is less than that on the battery
(2) by an amount depending on the drop in the
resistance (3).
The consumption or load circuit
( indicated
at 5) is connected at one side to the
generator and the common return of the batteries
and on the other side to a switch (6), whose movable part or contact is adapted to engage suitable
contacts to connect different parts of the resistance
The
(3), according to the position of the switch.
switch has a handle (7), whereby its position may
be adjusted so as to maintain a desired condition
of potential on the translating circuit, this handle
operating the switch in the form shown by a screw
(7a), working in the switch contact, which acts as
a nut thereon.
Thus, if more lights are switched
into the circuit the attendant will note the fall in
intensity due to increased drop in the circuit and
will move switch (6) so that its contact will approacli the higher-potential end of resistance (3).
This causes a higher electromotive force to be delivered to the circuit (5) to make up for increased
drop and prevents an objectionably high rate of discharge in battery (2*).
In some cases it is desirable to render the operation of the regulating device automatic, and for
this purpose the system as shown in Fig. 2 is arranged wherein the resistance switches (3a) (3b) (6)

-
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(S) are arranged as shown. The operating spindles
or screws (7a) (7b) of the switches are both
attached to the armature (11) of a common operatswitches
simulthe
ing motor, which operates
taneously and correspondingly. This motor is controlled by a relay (12), connected across the translating circuit, so as to be responsive to the electromotive force of that circuit at the point or place
The armature (13) of this relay
of consumption.
co-operates with contacts (15) (15*). connected by
(16') with the motor, the armature
circuits U6)
thereof being driven in one direction or the other,
which
For
of these contacts is closed.
according to
reversing the motor either the armature or the
field may be reversed.
The inventor has shown a field-reversing arrangement, the field magnet of the motor having
two coils (,14) (14 ) connected through spring
switches (17) (17') with the contacts (15) (15'),
the other side of these coils being connected by wire
(iS) through the armature with the other side of
-

149

the auxiliary source of current as well as the source
of power for the same are responsive to electrical
conditions in the consumption circuit.
Referring to Fig. 3 (i) (i) represent the main
generators, with their fields represented at (2) (2),
the fields being provided with adjustable resistances,
as shown.
The generators are connected in parallel
to bus-bars (3) (3) and (4) (4), the latter being
connected to the consumption circuit (5), as shown.
storage battery (6) is connected across the busbars (4) (4), in the circuit (7) of which is in-

A

The armature (13) is under normal
the circuit.
conditions of electromotive force held out of contact with both contacts (14) (14') by the opposing
action of magnet (12) and a spring (12').
If the
load increases, causing voltage to drop, the spring
(12a) will draw the armature (13) to contact (15).
and a current impulse will pass from main circuit

exactly equal and opposite to that of the bus-bars.
Under these conditions no current flows in the
booster field (11), and consequently the booster
armature (8) generates no electromotive force and
the battery neither charges nor discharges. The field
windings (17) (13') of the motor (i0) are balanced differenlially, as above described, so that the
motor runs at a speed sufficient, to give an electromotive force to the exciter armature equal and opposite to that of the bus-bars. Upon an increase of
load in the consumption circuit an increased current flows through field coils (13) (13'), which, as
above slated, are in series with the main generators.
This increase of current in the motor and exciter
field coils results in an increase of field strength,
and consequently an increase of electromotive force
in the e.xciter circuit (to), in which is included the
booster field (11). The increase of current in motor
field coil (13'), the field being differentially wound,
as described, results in the weakening of the said
field and a consequent speeding up of the motor,
thereby resulting in increased speed of the exciter
armature (9), causing an additional increase of
electromotive force in the exciter circuit (10) and
booster field
The increased intensity of
(11).
booster field (11) causes a booster electromotive
force in such a direction as to be in series with the
battery and cause it to discharge.
Upon a decrease in the load in the consumption
circuit a Teverse action takes place, the motor speed
falls, and the field strength of the exciter decreases,
with the result that the exciter voltage is less than
the bus-bar voltage, and there is a current flowing
in booster coil (11) which causes the booster to
generate electromotive force in such a direction as
to be in series with the bus-bars, causing the battery to charge.
These inventions of Mr. Hubbard are covered in
three patents, issued last week, and assigned to the
Gould Storage Battery Company of New York, or
Charles M. Gould of Bayside, Long Island. N. Y.

New Telegraph System Proposed
Connect Western

to

Cities.

A

FIG. 2.

^FIG

I.

HUBBARD STORAGE- BATTERY SYSTEMS

— SIMPLE

DISTRIBUTION SYSTEM.

by wire (18) through armature (11) and field
(14'), switch (17), circuit (16), contact (15),
relay armature (13), and a wire' (19) with the other
side (4') of the main circuit.
The armature (11)
is then rotated by this current until it has moved
the switch contacts (6) (6') sufficiently to restore
the proper electromotive-force conditions
on the
consumption circuit, whereupon the armature (13)
resumes its open position. On reverse conditions an
inverse action occurs. When the switch device (6)
reaches either end of its path of movement, its lug
(4)

coil

HUBBARD STORAGE-BATTERY SYSTEMS.
WITH AUTOMATIC REGULATING DEVICE.

bYSTEM

eluded the' booster armature (8).
The auxiliary
generator (9) is provided, with its armature conIn
nected across the bus-bars (4) (4), as shown.
the armature circuit (lo) of this auxiliary generator
is booster field coil
(11) and an adjustable resistance (12).
The field coil for the auxiHary generator or exciter (9) is shown at (13), and this
exciter field coil is connected in series with the
main generators by connection (14). In the same
connection (14) is a motor field coil (13"* also in
series with the main generators.
Each of the coils
(13) (13') is provided with a regulating resistance
(15) (15')^ respectively.
At (16) is represented a motor which has driving
connection with the armature of the auxiliary generator or exciter (g).
As shown in the drawings,
this driving connection is direct, making the generator (g) and motor (16) a single unit as a motorgenerator
but any suitable driving connection
as, for instance, by belt
may be employed to conThe
nect the motor (16) with the generator (9).
motor (16) is connected across the bus-bars (4) (4),
as shown, and is provided with a shunt field wind;

—

plan seems to be launched for the building of
system to connect some of the larger
cities in the West in opposition to the Western Union
a telegraph

and Postal Telegraph Companies. The immediate
purpose of the promoters is to build a telegraph line
between Chicago and St. Louis and then to bring
into connection Milwaukee, Minneapolis, St. Paul
and Kansas City. Entrance to Chicago will be secured over the lines of the Chicago and Milwaukee
Telegraph Company, which now runs to the center
of the city. This company's lines will be leased and
a similar entrance will be obtained in St. Louis, and
a line built to connect the two cities.
The projecr
is said to be backed up by the Orthweins of St. Louis,
who are large grain commission merchants in that
city.
They hope to raise a preliminary fund of
$1,500,000, of which $500,000 has already been subit is said.
The plan is to secure
the co-operation of the leadinsr brokers and business

-scribed in St. Louis,

men

—

of the several cities named the largest teletoll payers
and establish a system that will

—

graph

offer cheap

and

reliable

service.

The

idea

is

that

may

be made with a guaranteed business,
sufficient to insure the profitableness of the venture
as it progresses, and then to extend from city to
a

start

city as fast as the construction

entrances effected.

can be pushed and

The new company

will, for the
Continental Telegraph
News Company. It is said to have already made
arrangements to merge the Chicago and Milwaukee
Telegraph Companv, the Telegraph News Company
of Chicago and the Sempire Clock Company of St.
Louis, a concern controlled by the Orthweins. It
has been stated that the new company will also
establish telephone toll lines between the cities mentioned, but there seems to be no definite foundation

known

present,

be

for

report.

this

as

the

Nernst Lamps for a Pittsburg Office
Building.

6

The Farmers' National Bank

(6a) strikes the tail (17a) of one of the switches
ft/) (17) and opens the switch, thereby preventing
further operation of the motor in that direction.
Transfer switches (9) Cg') are shown for interchanging the connections of the batteries (2) (2')
from the charging to the discharging connection.
self-regulating system of current distribution,
in which auxiliary devices, such as storage battery
and booster, are provided to respond to and take
up fluctuations of the load, is represented in Fig. 3.
The invention further relates to self- regulating
systems of current distribution in which an auxiliary source of current is provided to regulate the
The object is to provide a
field of the booster.
source of power for the auxiliary source of current, which source of power shall be responsive
to electrical conditions in the consumption circuit.
The invention also comprises a system in which both

A

Building, which

is

to be the largest structure in Pittsburg and one of
the tallest office buildings in the world, is nearing
completion and will be occupied early in March.
Contracts for the electrical apparatus have been
signed, and much of it is already in place.
The
generating plant will consist of three 150-kilowatt

l|i|l|.|.|.f

FIG.

HUEEARD STORAGE BATTERY SYSTEMS.
REGULATING SYSTEM.

3.

The motor

windings (17) (13') are
respect to each other.
the above system under normal conditions
the main generators (i) (i) are adjusted to supply current for the average conditions of load in the
consumption circuit (5).
Motor field coil (13')
and exciter field coil (13) are in series between the
main generators and the load. Exciter (9) is arranged under normal conditions to give a voltage
ing

(.17).

wound
With

field

differentially with

and one 75-kilowatt Westinghouse machines. The
lighting contract was the most hotly contested of
any in the building, and the outcome is that the entire building is to be lighted with Nernst lamps,
made by the Nernst Lamp Company of Pittsburg,
and supplied by the Doubleday-Hill Electric Company of the same city. There are to be installed
1,000 S5-watt single-glower,
glower, 20 two-glower and

The

8S-watt singlesix-glower lamps.

1,250

20

this immense building
that
has been
equipped with alternating-current apparatus for the
sole purpose of making the Nernst lamp available
constitutes a high tribute to the new illuminant and
is an
indication of the rapid strides
which the
Nernst lamp is making in the electric-lighting field.

fact

;

'
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The convention of the Independent Telephone
Association of Wisconsin at Milwaukee last week

the rights of the third parties, a right of priority

EVERY SATURDAY.

was a well-attended meeting and a profitable one.
The Wisconsin organization is probably the strong-

sequence, the deposit subsequently

PUBLICATION offices:

Independent associations, and its deliberations are always productive of good results.
This year's meeting was no exception, as may be
judged from the account of the convention given

510 Marquette Building,

est of the state

CHICAGO.

=

TELEPHONE MAIN

1746.

Eastern Office, 193 Times Building,

New

York.
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extra copy for eight subscriptions; foreign countries, J-i-OOa
year: single copies, 10 cents. When change of address is requested, tne old address as well as the new should be given.
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relating to electricity or any of its
practical applications is cordially invited, and the co-operation
of all electrical ibinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.

ADVERTISING-.— The Western
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—

generaJ electrical paper published in the West Ihoroushly
covers a territory tjriimt'fli/ i/s oun. This is a claim which

CAN BE WADE BY SO OTHER ELECTRICAL .TotTItNAL IN THE
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Cnited States.
desiring w£s(^-rn trade will appreciate the unequaled value
of this journal as an advertising medium in its special tield.
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present

the

elected

was

of

is

eligi-

not the case,

and

constitution,

the

fact

western members

the

one of their own number

see

to

like

appears,

it

position

the

who would

the position in view of the approaching

to

Louisiana Purchase Exposition (with a probable International Electrical Congress) and of the fact

in this section are

now

free to point out

the peculiar combination of conditions favoring the
election of a

western-man

at the presftit time, with-

even seeming to reflect on the merits of the
present incumbent of the office. Of course, no man
should be elected president of the Institute simply
out

because he is a western man or an eastern man
the organization should select its officers on the

ground of merit

but, other things being equal, the

;

fact that a candidate is of the

added argument

West

this year an

is

162
162
162
162
162
162, 163
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163
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DATES AHEAD.
Central Missouri Telephone Association, Huckins Hotel. Se-

February

27[b.

Iowa Electrical Association. Masonic Temple, Davenport,
Iowa, April 8ih and 9th.
Independent Telephone Association of Wisconsin. Madison,
Wis., June.

American Electrotherapeutic Association, Hotel Windsor, AtJ., September 22d to 24th.

antic City, N.

have

patent law.
The United States has
not yet done so, but the committee on patents of
the House of Representatives recommends that the
part of their

covering the subject be passed, and there seems
no good reason wh^- their recommendation

bill

be

to

should not be heeded.

—

standard price of street-raihvay transportacents

five

a ride

—remains

years; efforts to change

of lowering

it

rather than raising

it

same as

the

but neverthe-

it;

with street-railway affairs

less an3^one familiar

for

are in the direction

follows the trend of events cannot

to

fail

who

be im-

pressed with the constant tendency to increase the
cost of operation, particularly in the very important

item of wages.

All over the country the companies
have been forced within the last year or so and rightfully enough, no doubt, in most cases
to increase
tile wages of their men.
One can hardly pick up a
newspaper without reading of some advance in the
wages of street-raihvay employes, sometimes volun-

—

—

often as

tary,

the result of a threatened or actual

and occasionally as the result of arbitration.
This is the result of an industrial tendency seen in
other lines of business and is due to higher cost of
living and greater alertness and better organization
on the part of w-orkingmen.
But the trouble
with the street-railway company, in contrast with
most other proprietors, is that it cannot correspondstrike

ingly increase the price of

there

service

the

in

employment
machinery.

larger

In addition,

more and better
making necessary the
for

cities,

more

of

product.

its

demand

constant

a

is

expensive

and

construction

In considering the renewal of franchises

and the uncertainties of public ownership, municimay well bear in mind these pertinent facts.

his favor.

in

Internatiokal co-operation
tection of patents

is

In a recent article in a

receives.

it

and pro-

in the issue

a subject that deserves greater

law journal Mr. John S. Seymour, former United
States commissioner of patents, proposes an international concert in the examination of applications

When

an inventor applies for a patent
for the same invention in the United States, England, Germany, Austria and Sweden, the same search
as to -patentability is necessary in each of these
for patents.

countries.

This means

much

useless labor, since a

search made in one of these countries
should furnish sufficient ground for granting or refusing the patent in all the other countries where apMr. Seymour's proplication for a patent is made.

thorough

posal

is

to

the

establish

patent

some kind of co-operation

offices

of

different

be-

countries

to

Joint action, as he points

has already been established in the matter of

out,

foreign

mails,

ocean

cables,

disputes and on

of

arbitration

many

inter-

other matters.

An

international office for patent search ought to result,

a great reduction of the burdensome fees

also,

in

now

necessary.

Mr.

are

rather indefinite,

and

is

worthy of

Seymour's
but the idea

recommendations
is a good one

attention.

Somewhat allied with this
more immediate and practical

but of a

suggestion,
nature,

is

the

bill

now

before Congress to carry into effect one decision of
the convention for the International Protection of
Industrial Property held in Brussels in

1900.

The

convention, in which the United States was repre-

dalia. Mo.,

including Great Britain and
France,
adopted legislation making this provision a

convention,

palities

national
160

DEPARTMENTS.
;

This,

avoid this waste of labor.
159
159

Fire Alarms
By E. B. Ellicott.
ern Society of Engineers.) With discussion

Trade News

under

tween

(British Institu-

Cheap Power Offered Toronto

of invention and four months for models
or designs, as well as for trade or commercial
marks." Many of the countries represented in the

patents

Electrochemical processes are applied in conand number. From France
comes news of a new method invented by Jacolliot
for extracting the tin from tin-plate scrap by elec-

stantly increasing variety

trolytic

The

action.

scrap

treated

first

is

bath of caustic alkali or hydrochloric acid.
thus

dissolved

The

preferred.

is

on the fragments of galvanized
is

The

dissolved in the liquid.

by using a tank

in practice

tion;

into

tin

is

deposited

iron, while the zinc

process

filled

number

dip a

it

tin

by placing metallic
For the latter purpose galvan-

precipitated

is

zinc in the liquid.

ized-iron scrap

with a

The

is

carried out

with the tin solu-

of porous vessels con-

taining galvanized-iron scrap in an alkaline or acid
liquid

which

is

required to

the solution of tin in the

dissolve the

main tank

is

zinc.

In

immersed a

159

tion of Electrical Engineers.)
159
Electric-power Equipment for the Osaka Military Arsenal,

The Transmission of

we

did last week,

were under the impression that President Scott, the

attention than
155

Calculations.")

Institute

members

150

154,

a

electing

147

Chicago Automobile Show

Development of the Telephone Field
Independent Telephone Association of Wisconsin.
vention in Milwaukee, February 11 and 12, 1903.)
New Telephone Cable Across the Ohio
Manufacturers and Dealers
Ohio Telephone Notes
Indiana Telephone Items
Telephone News from the Northwest
Southern Telephone Developments

we

Engineers, as

of Electrical

of

American

no man living west of Pittsburg has as yet been
honored with the presidency of the society. The

Editorial
Institute Election

advantages

the

out

as president of the

that

American Railway and Mechanical and Electrical Associa-

in the interval, especially by any other deby the publication of the invention or its
working, by the sale of copies of the sign or model,
or by the employment of the mark. The periods of
priority above mentioned shall be 12 months for
posit,

The

147

Stanley-General Electric Deal Confirmed
147
Picou Permeameter. Illustrated
148
Hubbard Storage-battery Systems. Illustrated
14S, 149
New Telegraph System Proposed to Connect Western Cities. 149
Nernst Lamps for Pittsburg Office Building
149

Correspondence
New York Notes
Nem England News
Canadian Intelligence
From the Buckeye State
Michigan
Southern Developments
Northwestern Notations

man

In conone of

of these periods cannot be invalidated by acts per-

many
pointing

in

formed

tion

western

made

the other states of the union before the expiration

an exchange.

to visit such

strengthens

147

Storage Batteries.

compliment to these competent officials. Action looking toward the establishment of an Independent exchange in Milwaukee was taken by the appointment
of an investigating committee, aiid the association
adjourned with the hope that at its annual meeting
in Milwaukee next year its members might be able

146

trated

Power

Winter the association paid a well-deserved

retary

ble for re-election.

Page.

Electric

by the adoption of a report, which, if lived up to
by all Independent companies in the state, should
prove equitable to the public and companies alike.
In the re-election of President Valentine and Sec-

present efficient head of the organization,

CONTENTS OF THIS NUMBER.
Frank C. Perkins.

Tile subject of toll rates, especially as relating to the

proportionment of charges for joint service, was the
chief topic discussed, and definite action was taken

In

application.

Saut-Morlier

elsewhere in this issue of the Western Electrician.

during the periods hereinafter mentioned.

sented,

of

its

larly

adopted the following, among other results
"Anyone who shall have regudeliberations
:

deposited

an application for a patent of

vention, of an industrial

in-

model or design, or of a

trade or commercial mark, in one of the contracting stales, shall enjoy for the purpose of
deposit

in

the

other states,

making

a

and under reserve of

of sheet iron which

is connected electrically
porous vessels. The iron plate
and the zinc-covered scrap form a couple, and the
current thus produced causes the tin to precipitate
on the iron plate, while at the same time the solvent,
acid or alkali, of the tin is recovered and can be
used again. The zinc in the porous vessels is dissolved by the acid or alkali.
Thus, the tin is recovered in a precipitated state, as well as the original solvent of the tin.
The remaining products are

plate

to the scrap in the

the iron scrap freed

The

solution

from zinc and zinc

in solution.

can be precipitated by electrolysis.

latter

of

should

tin

be

made

preferably

The
with

hydrochloric acid, as this acts better than sulphuric
acid or alkali.
is

much

better

But
if

in the latter case the operation

the cuttings of tin are alternately

placed in the bath, then exposed to the
tin

rapidly dissolves.

To do

air,

and the

this the liquid can be

made

to rise and fall in the tank by a pump, thus
uncovering the metal at intervals, or the scrap can
be placed in a revolving barrel full of holes, which
is

partly

immersed

in the bath.

.
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Chicago Automobile Show.
The second annual automobile show under the
Club and the
auspices of the Chicago Automobile
ilanufacturers
National Association of Automobile
openmg on
was held at the Coliseum this week,
last year
Saturday February 14th. The show of
auspices
the
under
Chicago
was the first held" in
This year's
mentioned and was a decided success.
anything ever
exhibition, howeyer. goes ahead of
both in quantity and
held previously in Chicago,
were
departures
No decided
quality of exhibits.
during the
the main improvements made

noticed
help to make the vehicle
last year being those that
and more
more convenient in handling, stronger
300 vehicles were
operation. Nearly
efficient

in

were gasoline,
shown and of these about 70 per cent,
ihe
electric and 10 per cent, steam,
•>0 per cent,

fallen off someoroportion of electric vehicles has
there are more
what from last year's show, but
proportion exceeds that at
vehicles shown, and the
where the electrics were
the recent New York show,
the exhibits were on the
but about 10 per cent. All
building contained
.rround floor, and while the main
year, this year the entire annex
all the display last
.
had to be brought into service.
have been
The speed and endurance trials that
elmientirel.v
were
exhibitions
features of previous
needed for the
nated this year, as the room was
another year the
It is thought that by
exhibits.
under the galautomobile parts, which were shown
the gallery so as to
lery will have to be placed in
complete
make additional room for the display of and decAs last vear. the electric signs
vehicles
electricity
and
shoxy,
orations were a feature of this
many of the
was also put to good use in operating
Samuel A. Miles was the efficient
exhibits.
,

working
manager of the show.

,

.,

,

.

,

,

1
^
largest

Of the electrical vehicles exhibited, the
shown
number displayed by a single exhibitor were
Hartford, Conn.
by the Electric Vehicle Company of
the center
This company had a large soace near
Columbia automobiles,
of the hall and displayed 14
included an
of which were electric. The models

n

electric

brougham

of

the

extension-front pattern
passengers.

four
with inside accommodation for
and an
This carriage has a double-motor equipment
with a cacells,
underslung Exide battery of 44
0.85-ampere rate, afpacity of i-io ampere-hours at a
cab, defording 40 miles on one charge. A hansom
one of
si<rned exclusively for private service, was
distinctive vehicles
inside-operated coupe is a new
The
use.
vehicle made for physicians' and similar
coutccontrolling, steering and brake levers are

tlie

most elegant and thoroughly

in the

exhibit.

An

may be
nientlv located within the compartment, which
foot warmer is
securely closed in bad weather.
rear-boot coupe, also
supplied for winter use.
smaller scale
built for private service, combines on a
brougham and
the distinctive features of both the

A

A

The Columbia licht runabout shoivn
electric automobile of its
is said to be the lightest
capacity ever placed on the market. Its weight, including the batter}', which affords 40 miles on one
charge, is under i.ooo pounds. The cabriolet on
exhibition is attractive by reason of its pleasing desisn and beaut>' of finish. Two victorias were exwith
hibited, one being the regular model furnished
the usual victoria hood and nickel mountings, and the
other having a canopy top and brass mountings.
The Columbia electric tonneau, which is constructed
on lines suggestive of gasoline types, was exhibited,
as were also an electric surrey and a "Seabright"
runabout. A special-service wagon shown is intended primarily for the departmental work of inspectors, fire and police officials and others requiring
a high-oower electric automobile, suited for hard
service in all weather. The latest type of the corn-

hansom

types.

panv's commercial vehicles shown was an electric
truck of 2% tons' capacity, equipped \yith two fiyespecial feature is the vertical
horsepow-er motors.
controller operated by a small wheel beneath the
The underslung batteries are put
steering wheel.
in from below and are held by an ingenious automatic

A

device.

Motor Car Company of Indiwhose space was tastefully decorated
with festoons of electric lamps, showed, from its
Waverly department, a full line of electric vehicles.
The motors of these machines are of an improved

The

International

anapolis, Ind.,

multipolar type, with high overload capacity. The
driving and pinion gears are of the herring-bone
type, running in oil and protected in dustproof cases,
thus giving practically noiseless operation. An electric brake is operated independent of the foot brake
and is manipulated through the controller handle,
by means of which the motor is converted into a
generator. The vehicles shown comprised a road
wagon, also one with top, a surrey, a delivery wagon
equipped with two three-horsepower motors, a tonneau, a Chelsea and a stanhope. The International
company distributed a neat booklet, which contained
a list of stations in the United States where electrical vehicles may be charged.
The National Motor Vehicle Company of Indianapolis showed seven electric automobiles, including an "electrobile," road wagon, runabout, stanhope, "electrobile special" and park trap. All these
vehicles have motors suspended on the rear axle
and geared to the axle. The Western battery is
new model exhibited was a long-distance
used.
electric vehicle similar to the tonneau of other manpfacturers. This machine has 36 cells, divided be-

A

151

tween the front and rear compartments, and is said
A
to have a capacity of 100 miles on one charge.
special construction has been adopted for the motor,
which is of the axle type, the motors and gears
being enclosed in one case.
Five electric vehicles, all handsomely finished in
black, were shown by the Woods Motor Vehicle
Company of Chicago and New York. They were a
stanhope, brougham, victoria, covered runabout and
cab.

The Studebaker Bros. Manufacturing Company
of South Bend., Ind., exhibited a runabout with top
and one without and a stanhope with top and one
without. Features of these machines are the wooden
wheels, the method of construction by which the
motor is hung from the body frame, thus being supported by the springs, a tubular frame said to be
practically indestructible, and a chain drive. Exide
batteries are used.

Among the other electric vehicles exhibited were
runabout by the Fanning Manufacturing Company
of Chicago, a runabout and a covered runabout by
the Centaur Motor Vehicle Company of Buffalo, and
two stanhopes by the Buffalo Electric Carriage Company of Buffalo.
a

The Westinghouse
Company of Pittsburg
electric

Electric and Manufacturing
exhibited a complete line of

automobile equipments and charging

outfits.

The motors show^n comprise both high and lowspeed machines with plain or ball bearings. These
motors are cylindrical in shape and are specially
adapted for universal methods of suspension and
facility of removal, inspection or repair.
The controllers exhibited are designed for both single and
double-motor equipments, and have four speeds,
both forward and backward. Battery-indicating meters, cut-out switches, charging plugs and receptacles were also shown.
The charging outfits exhibited include both station and private switchboards
and motor-generator sets. The exhibit was in charge
of Malcolm Baxter.

The storage-battery exhibits were quite
The Electric Storage Battery Company

complete.
of Philadelphia had a display board containing vehicle-battery parts and also exhibited the well-known Exide
batter\' and sparking outfits.
G. H. Atkins has
charge of the exhibit. The Western Storage Battery
Company of Indianapolis showed a standard smallvehicle battery of 32 cells.
similar set was displayed by the Porter Battery Company of Chicago,
which also had on view a vehicle w-hich had made
a record of 187 miles on one charge of a 600-Dound
Porter battery, the average speed being 10 miles an
hour. The Northwestern Storage Battery Company
of Chicago exhibited a small vehicle battery and also
some of its Bull Dog sparking batteries for gasoline
engines.
An interesting feature of the Chicago Storage Battery Company's display was a runabout
mounted on testing rolls for operation, the speed
being indicated by a large dial. Large signs were
displa3'ed which contained the information that this
company's battery has a guaranteed life of 12V2
watts per pound of cell and that it can be charged
in one hour.
The battery shown, of 28 cells and
weighing 170 pounds, gave a run of 40 miles. The
batteries have no lead, no acid and are all sealed.
large number of exhibits are made of jumpspark coils, igniters, dry batteries, etc.. for use with
eas and gasoline engines in automobiles- One of the
best of these exhibits is that of the Dayton Elec-

A

A

Manufacturing Company of Davton, Ohio,
which consisted of an Apple igniting dynamo, arranged to give sparks for the four cylinders of a
gasoline vehicle. A board is arranged so as to show
the sparks for the different, accurately timed by a
King timer. Other exhibitors of ignition eauipments
trical

are the Dow Portable Electric Company of Braintree,
Mass., showing coils, plugs and batteries the Hercules Electric and Manufacturing Company of Inthe Crescent
diananolis. Wizard spark generators
Machine Company of Detroit, Mich., Huff jumpthe
National
Carbon
Comcoils
and
plus's
spark
pany of Cleveland. Ohio, ignition batteries, including
the Autocell, Multiplex and Columbia batteries, also
soark coils; G. F. Splitdorf, sho\ying his coils and
also a large 22-inch hospital coil suitable for spacetelegraphy work; Motsinser Device Manufacturing
Company of Pendleton, Ind.. auto-sparker MillerKnoblock Company of South Bend. Ind.. sparking
Induction Coil Company of Milwaukee. Muelcoils
ler high-tension induction coils: Electric Contract
Company of Chicago. Williams spark coils. This
last-named company also showed a line of portable
electric lamps, and a new duplex copper terminal for
battery and like connections.
The Vesta Accumulator Comnany of Chicago, in
the person of President D. P. Perry, showed an interesting line of portable storage batteries, which, he
says, are tlie best cells on the market for automobile
purposes
also automobile electric headlights and
spark coils. Mobiline and Vulcabeston sheet packings, asbestos coverings, etc, were exhibited by the
H. W. Johns-Manville Company of Chicago and
New York. The Standard Welding Company of
Cleveland showed samples of its electric welding
full line of lubricating materials was
process.
exhibited bv the Joseph Dixon Crucible Company
of Jersey City, N. J., and a soecial hit was made
bv the distribution of Dixon's "Mum" pencils. The
National Engine Company of Chicago had in operation one of its charging sets, consisting of a fivehorsepower gasoline engine, direct-connected to a
three-kilowatt Northern generator. The Chicago
;

;

:

;

;

:

A

Fire Appliance Company, agent for Kilfyre, the fireextinguishing compound, was late in getting its exhibit in place on account of the death of President
D. J. Swenie.

The

Institute Election.

its constitution, the American
of Electrical Engineers has sent to each
member and associate a "nomination circular" on
which nominations are to be made for the various
offices to be filled at the ensuing annual election

In accordance with

Institute

in

May.

From

these nominations, which must reach

the secretary prior to March 1st, the board of directors prepares a complete ticket, known as the
"directors' nominees," and also a second list conall the eligible names proposed receiving two
per cent, or more of the entire number of nominating
votes cast, with a statement of the number of votes
cast for each.
With this information to guide them,
the members and associates proceed to the regular

taining

election.

The officers to be elected are a president to succeed Charles F. Scott of Pittsburg (not eligible for
re-election as president)
three vice-presidents to
succeed Dr. M. I. Pupin, Dr. Samuel Sheldon and
George F. Sever, all of New York (not eligible for reelection as vice-presidents) four managers to succeed
John J. Carty and W. S. Barstow of New York,
Ralph D. Mershon of Montreal and Calvin W. Rice
of Pittsburg (not eligible for re-election as managers)
a treasurer to succeed George A. Hamilton
of New York, and a secretary to succeed Ralph W.
;

;

;

Pope of New York. Both Mr. Hamilton and Mr.
Pope may be re-elected to their present offices.

Much

interest is taken in the approaching election.
understood that there are two candidates for
the presidency Mr. Bion J. Arnold of Chicago and
Mr. C. O. Mailloux of New York, while the names
It

is

—

Pupin of New York and Prof. R. B. Owens of
Montreal have been mentioned also. Messrs. Arnold
and Mailloux are both vice-presidents of the Institute, and are both competent engineers of wide
reputation. Either one will preside worthily over
the deliberations of the society, perpetuating, no
doubt, the excellent record which President Scott
has made and is making. Western members and
of Dr.

associates are taking particular interest in this elec-

inasmuch as one of their number is a candidate
Heretofore no man living west
of Pittsburg has been chosen for the Institute's high-

tion,

for the presidency.
est

office.

Electric Heating.
In a recent address James Swinburne, president
of the British Institution of Electrical Engineers,
says
"The limit of electric heating is clearly purely
financial.
To convert heat into other energy with
a very small efficiency and to send it out by expensive cables, and then to degrade the energy down
to heat again is obviously much dearer than burning
coal or gas direct.
But in many domestic cases the
convenience is so great that the limit is not so low as
might be thought, and electric heating for cooking
and other domestic uses may develop considerably.
The electric arc and incandescent lamps are essenBy far the most imtially cases of electric heating.
portant use of electric heating is the furnace. Here
the temperature available is only limited by the volatilization of the electrodes, and this enables us to get
temperatures otherwise unavailable, so that we can get
chemical actions which are impossible at lower temperatures, either because they are endothermic or because the materials do not come into chemical conIt is impossible to
tact at ordinary temperatures.
say what our limits are in the electrical furnace.
Probably the temperature is limitted by the^ volatilizing of carbon. The products are not limited to
endothermic compounds. The furnace is useful for
the reduction of metals and phosphorus and for melting glass, and, it is hoped, silica for optical and laboratory purposes, and perhaps, for cooking utensils
and evaporating pans and crucibles in chemical engineering and metallurgy."
:

Steinmetz on Future of Electricity.
Charles P. Steinmetz. in a recent address on "FuSchenectady.
at
ture Possibilities of Electricity"
N. Y.. said that the success of space telegraphy
would in the future prevent anyone from being_ completely isolated, and that, by its means, Arctic explorers would be able to communicate with civilization, and thus prevent any more expeditions being
He said that it would also be
lost and perishing.
generally used in war. so that an opposing force
could not cut wires and thus cut off communication.
He said that the telephone is yet in its infancy, and
that within half a generation it will be possible for
Americans to talk with friends in Europe, as a
transatlantic telephone is a question of only a few
years. With reference to electricity as a motive
power, he said that it will never supersede steam
for long distances, as each locomotive generates its
own power, and that in direct proportion to its size.
_

_
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Rates and Methods of Charging.'
By

J.

W. Shuster.

to present a few of the more
I will endeavor
promising methods of charging which are being
In the outhne which folcountry.
this
adopted in
lows, the several systems are scheduled with the
particular point of service which they are designed

cover.

to

Flat Rate.

,

Contract price on i6-candIepowt;r lamp per
month.
kilowatt-hou
t
Charge per kilowatt-hour.
\ a.
scale depending on
< b. Discount or sliding sc
lotal power consuined.
{
Charge on maximum demand of capacity
for first two hours per day.
b. Charge on basis of cost of generating per
kilowatt-hour for power used subsequently.
I
Office expenses, reading meters.
a. Fixed
J
f

Meter

,

Rate.

Wright

Maximum
Demand.

)

)

1

[

Charge

I

Doherty
Rate.

i

I

c.

Charge
Power
Charge

a.

Siand-by charge on sliding scale.

l_

i
"(

Double

j

Rale Meter

(

etc.

Stand-byJ Interest, depreciation, taxes and

)

Fore-see
System.

'/

b.

i

\

i

insurance,
Cost of generating per kilowatthour.

Power charge.
Different rale per kilowatl-hour depending on
the t me of day.

b.

the order named, I will
endeavor to bring out the distinguishing feature of
each.
The only apology for mentioning the flat
rate in this discussion is the fact of its existence.
It came into use as the first method of charging before meters were developed and before the station
man had gone into details as to methods of chargOne feature of this method which makes it
ing.
popular with consumers is that the charges are a
fixed amount per month, and the customer knows
The fact
just what he will be called upon to pay.
that the station has no check on the length of time
makes
delivered,
or
the
power
lamps
are
in
use,
the
obvious that the rate is unjust and entirely void
it
Therefore, the rate should be
of business principle.
refused entirely, or what is equivalent, it should be
made so high that all consumers will prefer some

Taking the systems

meter

in

rate.

The progress in the question of rates is the ordinary development from the crude to the more reThe natural step from the fiat Tate was the
fined.
introduction of a meter which would record the
power used by a consumer; and then make a charge
This condition was
per unit of power consumed.
approximated when the ampere-hour meter was introduced and a charge made per ampere-hour. This
instrument did not take into account the variation
the
in line voltage, and was soon displaced by
recording wattmeter, which is now almost universally adopted for measuring the power delivered.
The charge was then made on the kilowatt-hour
basis.

.

On the face, this seems a very adequate method
of charging, for in the majority of business undertakings if the seller is paid for the commodity deWhile in
livered, the transaction is satisfactory.
dealing with most commodities a charge for the
product delivered is an equitable one, the supplying of electric power involves conditions which are
seldom or never met with in other lines of business.
These conditions rcc|uire the working out of special
systems of charging which are more equitable to
both station management and consumer, and which
are reasonably applicable to all cases.
The most important of these special conditions is
the fact that no adequate method of storing electrical
cncrg>' economically is in existence.
This necessitates the keeping in readiness at all times the apparatus of the station, such as dynamos, engines,
boilers, transformers, etc., which are loaded to their
full capacity for only a short interval each day during the busy part of the year, and are never fully
loaded during the season of light loads. To keep in
readiness this large installation, requires a corresponding investment on which a reasonable return
for interest, depreciation, tax and insurance must be
obtained before any profit can accrue.
Now, if a
consumer uses his power for only a short period
of time each day, and that at the time of heaviest
load, or during the peak, it means that the station
management must purchase and maintain all the
supply this consumer and
depend on him for returns on the same. If it does
not do this, it must serve him at a loss and overcharge the long-hour consumer to make up the

apparatus

necessary

to

deficit.

On the straight meter rate with the present
it
is practically
impossible to charge
short-hour consumer a sufficiently high rate
kilowatt-hour to cover the expense to which he
itations,

limthe

per
puts

the company.
To devise a system by which each consumer pays
his proportionate part of the stand-by charges, has
been the purpose of a number of leading station men
in this and other countries.
Mr. Arthur Wright of
Brighton, England, was one of the first to attack
the problem of capacity charge in a systematic manner.
He introduced what is known as the Wright

maximum-demand system

in Brighton in 1S93.
Mr. Wright determined from his station costs that
the stand-by charge was the main item of expense.
He devised an instrument by which he could de-

accurately the maximum capacity of the
station used by any customer.
He also determined
the cost of generating per kilowatt-hour after all
stand by charges were paid.
From these stand-by

termine

Paper read before the Northwestern Rlectrical Association
at Milwaukee, Wis., on January 22, 1903.
Mr. Shuster is on the
electrical engineeriag faculty at the University of Wisconsin,
I,

February

as the

costs,

mum

Wright maximum-demand meter.

maximum current used by a
interval between two readings.
This meter is read at the same time as the recording wattmeter, and from its indication the amount
of station capacity used by this consumer, and the
amount of power to be charged at the high rate is
determined. All power in excess of this is charged
at the lower rate.
For example, if the demand
meter reads 10 amperes on a lOO-volt circuit, and
the recording wattmeter registers 90 kilowatt-hours,
and the maximum charge is made on two hours per
day, the first charge will be on 10X100X2X30-H1000
^60 kilowatt-hours. Taking the rates at 20 cents
and 4V2 cents, respectively, the bill will be (6oX$-2o)
+$.045=$i3-35.
This system gets at the correct basis of charging,
but has a weakness in that the very short-hour consumer will not use power enough to pay for the
demand or stand-by charge even at the higher rate.
Taking the case above:
the wattmeter reading is
30 kilowatt-hours, the total bill will be 30
$0.20
$6, or only half the amount determined on as the
stand-by power charge; so that the system fails to
reach the very class at which it is aiming. This defect in the system is obviated in some cases by making
the high-rate charge a fixed charge and collecting it
whether the power is consumed or not. Besides
this, the managements in many cities are limited by
franchise so that eight or 10 cents per kilowatt-hour
is the maximum charge which can be made.
Obviously, the Wright demand system would be of little
benefit in such cases.
This meter records the

consumer during the

H

X

two hours' use of the installation per day, it is made
a fixed charge per lamp and the total amount of
fixed charge is determined by the number of
lamps which the customer demands at any one time.
His service is then limited by an interrupter or similar device, which whiks the lights when the predetermined demand is exceeded. While an interrupthis

tion of the circuit in this
some cases, it has the

way may

oe objectionable

advantage that it can be
checked by the consumer, and there can be no suspicion on his part that the meter reader is beating
in

him.

When

settled his demand and paid
charge, he is charged for the
power consumed on the basis of generating costs
which obviously gives him a low kilowatt-hour rate,
and he will for this reason use his lights more freely,
and thus broaden the peak of the load and greatly
improve the load factor. One station which has
used this system for a little more than a year reports
an increase of 50 per cent, in the output of the station for the year, with an increase in tne cost of
coal of 20 per cent.
This method of charging has been advocated quite
thoroughly before the National Electric Light Association, particularly by Mr. H. L. Doherty, pastpresident of this association, in 1900, and in a modified form, called the Fore-see system, by Mr. Wal-
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The leaders in the rate reform in the United States
have attacked the problem of determining equitable
rates in much the same way as it was taken up by Mr.
Wright. However, instead of making the capacity
charge payable on a kilowatt-hour rate on the first

1903

and make the actual output pay expenses just
as far as possible, and not impose on the special
privilege granted on account of special conditions.
The distribution of the loads of different consumers as to time, makes the maximum demand on
the station much smaller than the sum of the demands of the individual consumers. On the meter
basis of charging it has been found that the maxiload on the station is usually from one-third
to one-half of the total lamps connected.
Under the
new method the lamps demanded will be considerably
less than the total lamps connected, and experience
with the system is required before one can determine
with a reasonable degree of accuracy the maximum
load which is likely to come on the station. This
once determined, the stand-by charges per lamp demanded should be equally distributed.
If we take interest at five per cent., depreciation
as above staled, taxes and insurance seven per
cent., we have from the following table the stand-by
charges per kilowatt installed per year on stations
which cost from $100 to $400 per kilowatt, and in

expenses and the cost of generating power he determined the income which he must have from each
kiluwatt of plant installed if used for two hours per
day throughout the year. Then for power used in
excess of two hours per day he charged at a rate
per kilowatt-hour determined from the cost of generating.
The ratio between these two rates he
found to be 4.4, then if the first rate was 20 cents
per kilowatt-hour, the power subsequently used
would be furnished at 4.5 cents.
Mr. Wright invented a very serviceable instru-

ment known
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This charge and the office charge make a definite
charge by contract corresponding to the flat
rate.
The power consumed is then charged for by
the kilowatt-hour at a rate based on the cost of

fixed

generating.

This method charges the expense of readiness to
serve equitably among consumers and relieves the
plant from the chance of a loss on the short-hour
consumer.

The low rate per kilowatt-hour delivered will have
a strong tendency to broaden the peak and increase
the output of the station.
The double-rate meter developed by the General
Electric Company is a recording wattmeter with a
clock movement, by which the driving mechanism is
shifted from one dial to another at a predetermined
hour. The object of this system is to give a low
rate to customers using power during the part of
the day when the station is not loaded.
While this
method would have a strong tendency to broaden
the^ peak, it would also tend to reduce the maximum,
which should not be done. Obviously, the high rate
will come at an hour in the evening, especially in the
business district, when light is very essential, and
if the rate is doubled or tripled at that time, as it
is by companies using this system, it will mean a
reduction of lighting of business places or the adoption of a light other than electric, either of which
is
undesirable from the station standpoint.
While the amount of power used, the time of its
use, the location of the consumer, etc., make an absolutely equitable charge difficult to obtain, the systems which are being adopted approximate this to a
reasonable degree, and with the experience of a few
years of actual use we may expect the details to be
worked out to a refinement which will greatly improve the business conditions of central stations and
give the consumer the fairest treatment possible.

1901.

The apparent

Discussion,

equity of the capacity-charge system

and the hearty discussion and approval which it has
received from leading central-station men point to its
general adoption, and a study of the methods of
determining this charge is of considerable interest.
Differences of opinion are encountered as to what
should be included in the stand-by or capacity charge.
Mr. Doherty takes the general office expenses, and
makes this a fixed charge per customer, while Mr.
Wallace includes this in the stand-by charge. The
first is the more logical, since the capacity charge is
on stand-by losses and is calculated as a definite
per cent, on the cost of the station per kilowatt, on
the assumption that it is not being used.
Evidently,
the office expense is not a factor in this case.
It
has the disadvantage, however, of making the divisions of the charge too numerous to suit the consumer who does not understand the method by which
they are determined.
While it is desirable to make a capacity charge
sufficient to insure the plant from a loss on shorthour consumers, this charge should be made as small
as possible, so that the lamps demanded will be a
large pisr cent, of the total lamps connected.
The items which unquestionably come into this
charge are interest, taxes and insurance. Depreciation is usually figured in on this charge, but in my
opinion only so much of this item as is due to apparatus going out of date should be included. Depreciation due to wear and tear should go to gencrating expenses.
Numerous other items, such as coal for banking
fires,
etc.. are sometimes
included in the capacity
charge, but when there is a question as to where a
charge should go, I would put it in the generating

H.

Paul
I would like to take issue
with Mr. Shuster on one point. He says the only
apology for mentioning the flat rate is that it is in
existence.
I differ with him there.
I
believe that
J.

Gille,

St.

:

there is a large amount of business in every central
station, be it large or small, that can be gotten on
a flat rate better than it can in any other way.
I
refer to sign lighting and window lighting.
That
is a class of important business which you cannot get
on meter rates, but you can get satisfactory compensation out of that class of business on flat rates.
In a big city that class of business is very important.
I.
P. Lord, Waupaca, Wis.
In reply to Mr.
Gille, I will say that I have tried flat rates, and have
tried meter rates
and I tried the flat rate on the
window and sign lighting, charging so much a
month but the ti'ouble with our customers was that
:

;

;

they would go

home and

leave the

lamps burning

night, and I could not get an adequate rate.
But
I
realized that they should have a lower rate for
that window lighting; so I simply connected my
window lights and side lights on a separate meter,
and I said, I will make you a special rate for your
window lighting; that was done, and the plan proved
successful.
Mr. Gille: In very large cities inspectors are employed for all-night service, and any man that burns
his lights longer than his contract permits
pays

all

The only advantage you gain by the
it.
flat rate is you get a specified number of hours' burning during the year for instance, i2-o'clock service
is 2,iSo hours, and
lo-o'clock service would be 700
and some hours less than that.
So I think it
is a very profitable proposition.
There are quite a
extra for

;

1

:
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number of time switches on the market at the presare using quite a number of them,
ent time.
and I believe that the use of the time switch solves
this question, as it throws the sign in and out whenever desired.
As to signs, that question has been
iir. Shuster:
discussed bj' very many authorities, w^ho have had
a great deal of experience in station work, and they
differ very much as to the advisability of giving a
flat rale on sign work, or on giving a special rate, as
has been suggested, and some of them are very much
in favor of it, and some of them are just as much
opposed, and it is hardly in my province, with my
limited experience, to try to decide this question
for the men who have had such a very great amount
of experience in this way.
In regard to the flat rates, one of the objections
has been mentioned as being due to the fact that
they burn the lights longer than is specified in the
contract, and the other objection is that there is
quite a considerable objection to giving a special rate
in cases of that kind, from the fact that wheii you
commence giving special rates for any particular
kind of service, there is no end to the number of
special rates that you can make.
So I think it is quite generally conceded ainong
station men that it is hardly a good policy to start in
making a special rate, and that the fairest proposition
in all cases is to make a fair, equitable rate, that is.
the fairest rate possible, which, of course, is not uniformly fair to all consumers, but the fairest rate
I think if that was
possible, and then stick to it.
adopted, that even the sign-lighting business, or a
large part of it, and a great deal of other business
which seems as though it would get away from us.
would be taken on the meter-rate plan, and you will
find generally that when a definite rate is adopted,
and the consumer knows you are going to stick to
that rate, if it is advantageous for him to have the
it will make less
light, he will pay the fixed rates
trouble in the long run.
I have found that
Harold Almert, Oak Park, 111.
the great difficulty with many of the small-store ownsigns is the first
electric
have
would
like
to
ers who
cost, and I have found it profitable to make a proposition similar to this, that the central station sell
him an electric sign and make him a rate of so much
a month, by which he pays for that sign, and also
Included in this is the
for the current consumed.
cost of an automatic switch on the premises, instead
of a meter, which is taken care of by an inspector
who winds it every seven or eight days, and changes
the time of the clock as the dusk hour changes. The
charge is very much easier on the consumer, and
while it may be a little bit excessive, apparently, he
does not feel it so readily, and often accepts the
proposition where he would not consider it if he
had to pav $60 or $100 down for the sign.
I want to object seriJ. S. Allen, Beloit, Wis.:
ously to putting out anything except on a meter.
When we got meters we thought that we had solved
all difficulties that we were heir to under the fiatrate system, but we are now finding, as this paper,
and the Doherty^ rate, and the Fore-see system indicate, that there is something better than the meter.
I believe a purely meter rate is just as far from
the fundamentally correct rate as was the old flatrate system.
I believe that the Doherty rate or some
application of the Doherty or Fore-see rate, is as
far ahead of the meter rate, as the meter rate is
ahead of the old flat-rate system. If we are going
to put out a sign, I believe it ought to be put
out on a meter, because we are doing business on
a meter basis. In my business I have a few old
flat-raters, but I have a meter on them too in the
and I believe it is absolutely necessary in
station
a town of 10,000 inhabitants or over, to have a meter
on the station showing the station output, and a
meter on every light in the cit}', except perhaps one
or two here and there.

We

;

:

;

Large Isolated Plant for Pittsburg.
An

extension of the usual scope of office-building
power plants is to be tried in Pittsburg under the
A group of office builddirection of Henry Phipps.
ings w-ill be erected in lower Pittsburg, in the neighborhood of Fifth Street and Duquesne Way, and
one plant will furnish light, heat and power for the
entire group of five or six buildings, including the
Bessemer Building, corner Sixth Street and Du
quesne Waj'. The power equipment has already been
partly contracted for, and will include two 1.500horsepower Westinghouse-Corliss engines, which are
now under construction and will be ready for deThese engines are of
livery in about six months.
the horizontal, cross-compound type, and will operate
non-condensing, the exhaust steam being used for
heating purposes. On account of the difficulty of
high river water, universally experienced in Lower
Pittsburg, the engines will be placed upon the ground
floor, mstead of the basement, while the boilers will
be loiated on the secord ilcor of the plant, tnj
si.pl

kmrnted by suitable
The machinery

paratus.

inghouse. Church, Kerr

coal and ash-h.ind'i:;^ apwill be installed by West-

&

Co.

Robert Miller of Pittsburg, promoter of the

New

and Middlebourne fW.
Sistersville
ilartinsville.
Va.) electric railway, says that the financial reauirements of his enterprise are fully met. and that
the

active

work

of

construction

upon the arrangement of minor

is

now

details.

waiting

Peat Possibilities

in Russia and Ireland.
In a recent interview with Dr. Henri W^olters, a
Belgian mining engineer of note, a correspondent of
the Western Electrician secured some interesting and
valuable data regarding the fuel question in Russia
and the opportunities for the investment of American capital in the land of the czar. It is well known
that peat bogs cover immense areas in different parts
of Europe, and, w-hile coal and w'ood are high, little
or no use is made of this valuable fijel on the Continent, even in the locality where it abounds.
To be sure, there are several factories for making
briquettes, but the machinery is primitive and the
output is small, so that they are not factors in the
question of the fuel supply of Europe. An exception
to this, rule is Belgium, where peat briquettes constitute over half of the fuel used.
Probably the largest peat bog of the world is in
Russia, lying in the territory bounded by a line connecting Petersburg, Smolensk. Orel, Karan, Nisni,
Novgorod, Archangel and St. Petersburg, and covering an area of several hundred millions of acres, the
peat being from 10 to 30 feet thick and of the best
quality. The government railroad from St. Petersburg
to Moscow runs through the heart of this region, and
over 800 wood-burning engines are in use on this
line alone.
Wood has been used almost exclusively
on the Russian railroads, but this form of fuel is
becomin.g more and more expensive every year.
Some of the new engines are equipped for burning
naphtha residium. but this must be brought from
the Caucasus by ship around Europe to St. Petersburg, and is, of course, very expensive, costing in
the neighborhood of $12 a ton. Many of the manufacturers in and around St. Petersburg burn English
coal, costing, on an average, $8 a ton, and last year
over $45J)00,ooo worth was imported. This same
coal is also used by many of the steamers and tugs
plying on northern w^aters. Wood is the common
fuel for heating residences, but it is becoming very
scarce, and coal is being adopted.
It thus appears that openings for briquette factories in this region are very numerous, and only
American energy and ideas are needed to turn this
ne.glected portion of the Russian Empire into a veritable gold mine.
small briquette factory located near St. Petersbur.g is unable, it is said, to furnish the one-hundredth part of the orders it receives yearly, and the
statement was recently made by one of the railroad
officials that a contract would be made with any
factory that could supply fuel in sufficient quantity
for use on the Moscow road. The same conditions
apoly, of course, to the steamship companies.
Dr. Welters emnhasizes the fact that it is American enterprise and American machinery that is necessary to do this work on a paying basis. The im-

A

mense

scale

on which industrial proiects are con-

ducted in America is, as yet, inconceivable to the
Russian manufacturers they are content to carry on
even a well-paying business on a small scale, and do
not seem to have the ability and foresight to enlarge
their factories and increase the production in the face
of an almost unlimited demand.
The little factory mentioned is without dry-houses,
and the peat is dug and spread on the ground to dry
in the sun.
It is then carried in baskets to the press
house, where it is compressed into briquettes. Of
course, no work can be done during the winter, and
the whole process is very crude and would not be
tolerated in America. The manual labor is all done
by women, who are paid about 10 to 15 cents for a
day of 12 to 13 hours, and this only from the middle
of April until the end of September.
A more comprehensive scheme for the manufacture of these briquettes involves the use of large dryhouses, equipped with a system of ventilation, so
that the peat contained therein may be subjected to
a temperature of about 100° Fahrenheit until dry.
It is then put into presses and compressed into small
briquettes, about six by four
by one inch. The
presses should be very simple in construction, and a
good plant should turn out about 200,000 briquettes
a day. The system of drying should be such that
the moisture is extracted from the peat in the shortest possible time, and there is every reason to believe that a factory of this kind could be kept running
Both drying houses and press
day and night.
houses should be movable, in order to eliminate the
:

transportation of wet peat from the diggings.
The demand for this form of fuel seems to be
almost unlimited, and the Russian government will
make a very reasonable concession to persons taking
the initiative in this matter. The calorimetric value
of the briquettes corresponds very clo'sely to that of
In the factory above mentioned
good soft coal.
the cost of production of these briquettes is about
$3 a ton, but with large dn-ing houses equipped with
artificial means for removing the moisture from the
peat, efficient presses and American methods for doing business, this cost could probably be reduced to
about $2 a ton. In St. Petersburg the briquettes are
now selling for about $7 a ton in such quantities as
they can be obtained.
This interesting phase in the problem of the world's
fuel
received considerable attention
supply has
abroad, and briquettes made from every form of
combustible dust have been used with success on
railroads, steamers and in private residences.
It remains, however, to put the peat briquettes upon the

153
market

large quantities, as there seems to be a
for such a product.

in

demand

great

In a paper read before the Cork Exhibition Conference in Ireland by Lieutenant-general Sir R. H.
Sankey, R. E., on the "Utilization of the Peat Bogs
of Ireland for the Generation and Distribution of
Electrical Energy," some interesting facts were presented.
Professor Johnson, in his pamphlet on "The
Irish Peat
Question" (1899) showed that, while
freshly dug peat may contain as much as 90, the airdried turf will still have from 15 to 30 per cent, of
water, and. further on, expressed the opinion that
"ordinary air-dried turf has about half the heating
power of good coal." Hausding, in his "Indu.5trielle
Torfgewinnung" (1887), stated that air-dried machine-made turf with at most 10 per cent, of
ash, had two-thirds the heating
power of superior
coal,
while ordinary turfs were equivalent
to
only
one-third.
In
the
"carbonized
peatfuel" process of Messrs. Sahlstrom
and Carmichael
(in
a private memorandum of the year
1902), the assumption was that while dry peat, according to the amount of ash, had from 6,000 to
10,000 heat units, good coal had 14.800, and their
carbonized peat fuel -from 12,000 to i5,ooo. From
this the author drew the general inference that, as
a rough assumption, the calorific value of 10 tons
of ordinary bog stuff, as freshly dug, should at least
equal that of one ton of fairly good coal. On this

the paper sums up the total calorific value
of the bogs of Ireland, assuming an area of about
acres, varj'ing in depth from 16 feet to
30 feet. This works out at an equivalent of 5,104
million tons of coal. Taking two tons, or less, of
coal as the annual quantity required per indicated
horsepower by a modern high-class engine, the peat
of Ireland would suffice for 1,250 years, with an
annual output of 100,000 horsepower. In addition to
this, it is confidently asserted that the bogs would
become more or less replenished from time to time.
Peat fuel prepared by the Schlickeysen process might,
to judge by the costs given in a pamphlet by Mr.

basis,

2.8 million

Ralph Richardson, be prepared at $1.68 a ton in
selected positions in Ireland, and this preparation
_

would,

it

is

expected, be equal in calorific value to
briefly referred to the various

The author then

coal.

power schemes afoot in England and other countries,
and said that, although the river Shannon in Ireland
drained an area of 4.500 square miles, only
horsepower would be obtained from it. This
assuredly create a doubt as to the amount of
stored up in other Irish rivers, which would
significant

compared

10,000

would
energy
he in-

to that available in the peat.

Lightning Phenomena.
Professor John Trowbridge, Cambridge, Mass.,. in
a recent issue of the Monthly Weather Review, calls
attention to the fact that low-lying clouds heavily
charged may possibly sometimes discharge electrically to the surface of the large body of water like
the sea; but he believes that his experiments show
that at the average altitude of thunder clouds the
tendency is to discharge from one region of cloud
to another in preference to discharging to the sea.
The testimony of persons w-ho claim to have seen
lightning strike the sea is not very reliable, since
most persons are ignorant of the phenomena of
irradiation
they are confused by the blinding flash
and mistake reflection in the water for the flash
;

itself.

He
cells

adds: "By means of a battery of 20,000 small
a voltage of about 6,000,000 is obtained, which

comparable to that of lightning. With
I .was able to obtain an electric
spark about seven feet long and found that instead
of striking the water a spark of six or seven feet
is

at

this

least

large battery,

jumped to some adjacent object
preference to striking the liquid surface. A spark
of only a few inches in length, however, will strike
the water, but such a spark is not comparable to
Beyond a million volts the initial resistlightning.
ance of atmospheric air to electrical discharges becomes less, and the discharges, therefore, are shunted
in length invariably
in

through the air instead of upon the water, and strike

some object adjacent

to

Rapid Transit

the water."

in

the Future.

—

This is from an English paper: "Scene. A roofgarden restaurant in the thirtieth story of a London
Time. An afternoon in 1922. 'I'm off to
hotel.

—

Liverpool after luncheon.' "By the electric?' 'Rather!
I'm not enough of an antiquarian to take the steam
'That's
railway. I wonder why they keep it going.'
what we wondered about the 'bus lines in the Strand
20 years ago." 'I'll be back in town before dinner
I'm stopping in Liverpool only an hour. Can you
dine with me?' 'Yes, if I'm not kept in Paris. I'm
running over this afternoon.' 'Take the Channel
Tube and you can easily be back by dinner time.'
I
I'll send you a Marconi if I'm delayed.
'Easily.
may go on to Rome, and then I shan't be back before
to-morrow.' 'I hear they are going to run the Edinburgh electric through to Paris next year.' "Yes;
how slowly we are getting real rapid transit'"
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Fcbniary

DEVELOPMENT OF THE TELEPHONE
Independent Telephone Association of
Wisconsin.
.
,
J
J
conven ..ion ofc .1
the TIndependen
A very successful
lelephone Assoc.ation of Wisconsin was held at
the Hotel Mster, Milwaukee on February nth and
President Richard \alentine called the openI2th.
ing session to order at noon on \\ ednesday and.
read his annual address,, m which he. showed the
great progress made during last year in the IndeSome 42
pendent telephone business m \\ isconsin
new companies were organized in riie state last year,
There
are
over
capital
of
$1,000,000.
with a total
to-day 200 Independent telephone companies in the
slate, with I.ooo toll stations
200 exchanges and
,

The president called attention
subscribers.
stating that
to copper long-distance trunk lines
there were very good assurances that these would
be built this coming year. After the appointment
of some committees the convention adjourned to
30.000

afternoon.
,
r.
t
At the opening of the afternoon session James
E. Keelyn presented the renort of the memorial
committee regarding the death of William Lohmilkr of La Crosse and C. A. Colonius of Portage.
The report was adopted, and then A. L. Hutchmson
of the Interurban Telephone Company, ^Veyauwega
read a paper on the subject of Uniformity of Toll
GenRates," This was followed by a paper on
Farr of the Farr Telephone and
erators," by C
Construction Supply Company, Chicago, and a talk
.

,

W

"New and Odd Telephone

on

Problems,

by James

E. keelyn of the Western Telephone Manufacturing
committee, consisting of
Chicago
Conipanj-,
James Cavanaugh of Kenosha C. B Llo.vd of Green

A

Bay, A. M. Ferdinand of Milwaukee, J. M. Baer
of Appleton and James E. Keelyn of Chicago, was
appointed to report on a plan for interesting citizens
of Milwaukee in an Independent telephone plant in
This committee did not report during
Ihat city.
the convention.
On assembling for the second day s session Mr.
Taylor of the Standard Telephone and Electric
Ihe
Company, Madison, Wis., read a paper on
Comparative Merits of tlie Central-energy and Magnelo Systems." S, A. Densmore, as chairman of
a committee to consider the advisability of pubhsh,ng_ an association magazine, reported that it would
be inadvisable at present for the association to issue
The advisability of selecting one of
a publication
the many telephone magazines as the official organ
of the association was discussed but no conclusion
.

reJef
cepiea.
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.
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JoiNT lOLL K.\TES,
Hutchinson, chairman of the committee
toll rates then presented his report, which
follows:
"We, the committee appointed to revise the toll
rates for joint service and basis of division of fees,
do hereby report as follows:
"That the schedule of ioint rates adopted at the
June (1902) meeting of the association be amended
so as to read as follows:
"Rates—Toll rates shall be determined by the
zone system, wdiereby the rate is governed entirely
by the air-line distance. To find the rates from a
given point, with the point as a center, draw a circle
with a seven-mile radius, and to all places within
the circle the rate will be 10 cents. With a 15-mile
radius draw another circle, and to all points beyond
the first circle and within the second circle,' the
With a 25-mile radius, the
rale will be 15 cents.
rate to all tjlaces between last two circles will be
20 cents. The width of each succeeding zone shall
have an increase of two miles in width over the
next preceding zone, and the increase in rate for
A.

L.

on joint
is

as

each zone shall be

five

^
for 7 miles charge

Thus

,

cents.
Ce=.s.
,0

7 to ,5 miles rharce

,5

istossmilescharee

jo

37 miles char.e

„

'nSajm.'elcS"^'-:::

f,

,^„

m;l"cw'.e85<-°5jnnes=^ar.e
,05.0 .2, mles charge
I

;°o8

;:::;:::::::::-.-.:::-.:::;::;;;::::::::; ^

^
50

"The above rates are for a communication of three
For each additional minminutes duration or less
ulc or fraction, charge five cents on all messages,
the initial charge for which IS .50 cents or less, and
10 cents for each additional minute or fraction on
messages where the initial charge exceeds 50
all
eents.

Between the hours of 6 p. m. and 6 a. m. a night
or half-rate schedule shall be m effect for all meslo determine the night
sages ot. 15 cents or over.
';?'?'./^'''',"'^,°=''' 7}'= ''>' ;.";°; and if result 15 not
div-rsible by five, add o it till it becomes so divisib e.
And your committee further reports that the division of tolls between the connecting companies
Conibinalion oils shall be
y""At \\
^Lul\"H<
divided
on the
basis of the air-line distance between
the receiving and transferring points on the lines of
each company transmitting the message. Switching
stations shall receive two cents per message and
terminal stations shall receive three cents per message.
Originating stations shall be allowed the
lollowing percentage of fees, in addition to their
pro rata of mileage: Toll stations and exchanges
ot less than lOO instruments, 15 per cent.; ex_

clianges of 100 to 500, 20 per cent, and exclianges
o* over 500, 25 per cent.
"" ^ further report and recommend that if this
report be adopted, the foregoing schedule shall be
p„t ;„,„ effect by all members of this association on
jj^rch I, 1903, and that the secretary of this assoelation give all Independent companies in Wisconsin
„o,ice of the adoption of such schedule."
This report provoked by far the most spirited
^nd valuable discussion of the convention. An abstract of some of the remarks follows:
a. W. Lawson, Wausaukee, Wis.:
The rates
ought to be such that you can go into any telephone
station in this state and figure out the rates yourself, when you know the distance, based upon what
o„gi,t to be the fact that the rates are alike all over
the state for equal service.
jyijus Thielman, Merrill, Wis.: These rates may
),<.
fair_ j„st and equitable in a developed country,
^.^j ,^.(, „.],(, hve in the northern part of the state, in
a timbered region, find that the expense is so much
greater in setting up our lines that rates which would
be just and equitable in a well-settled country like
„,e central and southern parts of this state, do not
seem to be fair as applied to us. It is quite ex-

sTh

row the man from Sedalia Mo to edit the nnner"
and that is one of the results '(Great lau<^hter
)
M- D, Larson, Macfarland 'Personally l\m verv
:

much opposed to seeing anv firm ene-i^eri
ing its own particular products, "rcomm-

The

vital point in

work

Mr. Overshiner: It is a strictlv leritimate
of advertising. The Deering Company and the

afford to give the toll-line

A

for

monopoly, and if one company could connect up all
the 30,000 Independent telephones in the state of
of the toll-line
question would be eliminated beyond a doubt; but
until that time comes we should adopt the best
possible plan.
Others taking part in the discussion were H. A.
Fehland of Wausau, M. D. Larson of McFarland.
A. W. Brj-ant of Grand Rapids. J. C. Crowley of
West Superior and W. J. Bell of Portage. The report was so amended as to read that 20 per cent, of
,be outgoing tolls be paid to all exchanges and
,nll stations, and then it was adopted.
The following resolution was pas.sed
"Resolved,
jbat it is the sense of this association that if cap|,a, can be induced to build first-class copper toll
Unes for long-distance work, that this association
i^ willing to handle the local business for such toll
Unes at a reasonable commission, not exceeding
15
^~^
:

percent."

A
«

^
House ^
Organ Criticized.
tt

H. C. Hackney of Delavan read articles from
Sound Waves, a house organ of the Swedish-American Telephone Company of Chicago, and objected
to one on farmers' telephone lines, on the ground
that it placed the cost of construction and main-

them do not want

to read

Tf

1^^

them

thev

'

^

Mr. Larson
We nav the nosta^e Tt ;= taking
advantage of the laxness of the poftal laws
Mr. Overshiner: We put two cents first class
mail-matter postage on each coprand I think vou.r
^
criticism is not well founded
Mr. Larson- I did no? know
that
°'^ "'^'•
:

Legisl.^tion.
C,

J,

islation,

Harper, chairman of the committee on legreported that two bills have been intro-

duced into the Legislature. One of these introduced by Senator O'Neil, eliminating from the statute
the protection of trees by property owners
the
committee thought should be defeated
The other
bill had been introduced by Mr
Barker of Milwaukee, apparently for the purpose of relievin-'
the oeo
pie of his citv of the hi»h rates of the Bell
pany. The bill sought to° arrange and regulate
the
maximum price which shall be charged in different cit
jes. In cities of over 100,000 inhabitants
the maximum
charge would be $6 a month for business pnd *3 en

mm

for residence telrhoner. In cUieso'r.ro^^^^^^^^
less than 100,000 the. charo-e would' be Sj a'i^d?^ and

:

.^y-s^onsin, I believe the difficulties

do not charee for the naner^

receive
needn't.

the tele-

absolutely free.
H. G.' Slater, Waupaca, Wis,: I believe the report of this committee, if adopted, will meet with
universal satisfaction, because it not only gives the
operator a chance to tell exactly what the toll is,
but the subscriber himself will eventually learn it,
and can tell just the toll to any point. Another
nice point about it is that no matter what point
of the state you are in you can figure your toll to
any other point, iust as vou can from your home
^ffire
T
affree with all the talk
this matter in
alk on tins
omce
i agree
regard to some company building and owning the
toll-line business.
It may be a monopoly,
,,.,tole
but it is better to have two monopolies than one

We

it.

who

service free.

Croli,

wiv

Mr

Cormick Reaper and Harvester Company do the
same thing, and no one thinks of criticizino- them

Betw^een
Iron Mountain, Mich.
Marinette and our place we can furnish you connection ivith about .i.ooo teleohones and are anxious
to furnish the toll-line service covering 150 miles,
E,.

wUh

ingly, or was not capable of
writing the article
properly.
Therefore, I am going to cherish that
copy as a souvenir as long as I am in the ciccuiLdi
elertrira

^bone situation is the toll-line nroDOsition. If the
g_,„
,^ ^ave anv ground whatever to claim a
"'""""' niononolv on, it is the toll-line work and
the service which they can perforin, and as fast as
they can build up that svstem and cement the Independent systems to their own bv giving theni toll'me service over their wires, thev handicap and hold
*'ie Independent people down
I believe, sooner or
later, in the Independent field, the toll-line business
w'lll be operated and controlled by one consolidated
comoanv, and then your troubles will be at an end.
President Valentine: I think Mr. Nate has stated
it lUst exactly as it is, and that is the reason I say
that, rather than not have the toll lines, we can
better

Z,2

tr,

out

anything that means an advert sment in that
slvle
When I got the first copy of Sound Waves sent to
me, I supposed that it was a iournal of o-enerVl in
formation impartial to all- but I wn^ .nnn rnn"
vinced that it was not, and 'as soon as I found th^t
it was not I threw it into
the waste basket
Thl
particular copy that the gentleman has
quoted from
I preserved, for the reason that
I thought there wa^
a good deal of untruth in it, and it showed
thatX
man that wrote the article either prevar cated know

eompany.
^ate. Chicago:

FIELD.

Overshiner said that his compani had no desire to
encourage cheap constructor He wanted to know
what electrical paper had requested the gentleman
to bring the mauer up before the
conventfon
Mr
Hackney replied that no one asked him ooresent
the matter; he acted on his own inWath^e
"""='"vs- The
-^"^
discussion then proceeded thusMr. Overshiner: In regard' to our advorntin,.
putting up cheap stuff, I will admit that that articlf
is rather bad, but I do not
want to nffer nnv ^-^rutl
to the association for it.
s paper is a hou e
organ, and during the month of Decernber
we bor

:

j
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tenance too low, tlius encouraging- tlie building
of
poorly constructed lines.
This \TOrked out to the
detriment of the Independent comoanv with in wpll
built lines.
Articles favor n^Teap' 'at^d worthless
construction cause great injuVrAelndeDendent
telephone people.
In defending
ihl
paper Mr

pensive to maintain toll lines with us, and while we
^^e members of the association, and if the associa,jon ...quIj ajopj rates, we would naturally be expeeted to live up to them, yet the schedule sub^^itted by the committee, if adopted, may retard the
building of our lines in the portion of the state from
„,bieh I come.
q B, Lloyd: I think that a company ought to
be formed similar to the United States Telephone
j,,^ Telegraph Company in Ohio, which has built a
]o„g.distance line connecting with all the exchanges
;„ Ohio.
h. C. Hackney, Delavan, Wis.: I am not in favor
^f a different rate to be paid to different-sized exchanges for their commission, but I believe the rate
should be absolutely uniform.
The point that the committee
President Valentine
rnade is that it has been found by experience that
jbe large exchange handles a great many more in<-nming messages from a small town than it handles
^f o„t„oing business-that is. that the connection
,,itb the larger city is of far greater importance to
the little fellow than his connection is to the larger

j
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kesolutions.
Resolutions of thanks to the Milwaukee press and
ofi^cers of the association were then passed and
also resolutions to the effect that the association
request its members to refuse to patronize companies who sell apparatus to another Independent
company entering into competition with an Independent telephone company already established, and
also that no individuals or companies who connect
with or use Bell apparatus shall be eligible to
membership in the association.
Secretary A. C. Winter read his annual report
for the last year, showing the financial condition of
the association. It was decided that an assessment
of one cent per instrument and two cents per mile
of toll line be levied to meet the expenses of the
issnriatinn
.issociation.

Election of Officers and Concluding Business.

The following-named officers were then elected
for the ensuing year
President, Richard Valentine
of Janesville; vice-president, H. G. Slater of Waupaca secretary and treasurer, H. C, Winter of Mad:

;

:

February

21,

;;

WESTERN ELECTRICIAN

1903

ison; executive committee, C. W. Twining of Monroe, John M. Baer of Appleton, N. F.- Smith of
Hixton, J. C. Crowley, Jr., of West Superior, J.
Thiclman of Merrill, \V. F. Goodrich of La Crosse
and W. J. Bell of Baraboo, Wis.
After some discussion of the tactics employed by
the Bell company in Madison and other portions of
the state it was decided to hold the summer meeting
The question of suitable
in that city in June next.
signs for Independent toll-line service was discussed
and Mr. Burch and Mr. Henry Retter were appointed a committee to find out how much signs
could be bought for. It was decided to hold the

next annual meeting in Milwaukee next February
and then the association adjourned sine die.

Members in Attendance.
The following is an alphabetical list of the exchange companies (with their delegates) represented
at the convention
Badger State Long Distance Telephone Comjiany, E. E.
Ileiith, Niellsville, and John K. li'isb, .Tanesville
Beloit
Telephone Company, J. E. Carr, Beloit
Broadhead
Telephone Compnny, ,T. C. Murdock Central WisconsiD
Long Distance Telephone Company. W. J. Bell, Portage
Citizens'
Telephone Company. William Van. Middlesworth and C. M. Smith, Racine
Citizens' Telephone
and Telegraph Company, James Cavanaugh, George A.
Yule and .T. A. Pitts, Kenosha Clinton Telephone Company. C. E. Gosselin and A. V. Peters, Clinton, Iowa
Company, J. C. Harper,
Dane County Telephone
Dane County Rural TeleU. C. Winter, Madison
Harper
Eastern Wisconsin
phone Company. J.
C.
Telephone Company, H. B. Greve. G. A. Kraemer. A. A.
Edgerton Telephone Company,
Paulson. Elkhart Lake
Fox River Valley TeleE. H. -McKinney, M. H. Shelley
phone Company, J. M. Baer Interurban Telephone Com;

;

;

;

;

;

;

;

;

:

;

pany, Charles Schernecker, A. L. Hutchinson, H. E.
Kepler
Interstate Telephone Company. A. W. Troost.
;

Winona

Kirchayne aud Cedarburg Telephone Company.
William Tischer, W. P. Jochem, Cedarburg
La Crosse
Telephone Company, W. P. Goodrich. La Crosse
Little
Wolf River Telephone Company, F. H. Sweet, Fond du
Lac Mazomanie Telephone Company, D. L. Bestor, Mazomanie Macfarland Telephone Company. M. D. Larson,
Macfarland Menominee Range Telephone Company, E. A.
Croll, Iron Mountain.
Mich.
Merrill Telephone ComMineral Point Telephone
pany. J. Thielman. Merrill
tympany, R. .T. Penhallegan, Jr., Mineral Point Jlonroe
Telephone Company, William P. Bragg, L. A. Hodges,
P. J. Weirick. Mouroe
Monroe County Telephone Company. H. Teasdnle; Mount Horeb Independent Telephone
Company. F. E. Bell, Mount Horeb Merrill and Wausau
Northwestern TeleToll Line Company, H. R. Fehland
phone Company and Electric Company. A. B. Ferdinand.
W, H. Burke, Milwaukee Pardeeville Telephone ComPeople's Telephone
pany, F. H. Smith, Pardeeville
Company, .T. L. Farrington, Rio
Perkins' Telephone
Company, F, N. Perkins, Medford
People's Telephone
Company, J. C. Crowley, West Superior Portage Telephone Company, W. .T. Bell, Portage Platteville, Rewey
and Ellenboro Telephone Company, P. H. Jeardean.
Platteville. Wis.
Plymouth Telephone Company, C.
Pfeifer
Prairie River
Telephone Company,
H.
R.
Fehland, Merrill
Rock County Telephone Company.
Richard Valentine, Janesville
Rock River Valley Telenhoue Company. J. R. Mansfield
Sheboygan County
Telephone Company, W. H. Burke, A. B. Ferdinand
State Long-distance Telephone Company. H. C. Hackney
Telephone Toll Line Company. A. W. Bryant, Grand
Rapids
Theresa Union Telephone Comjiany. William
Frings. Nat Haessly
Troy and Honey Creek Telephone
Company, J. C. Kuoni and .John E. Bonbam, Prairie du
Sac Union Telephone Companv, E. M. Pease. Richland
United Telephone Company, P. .T, Weirick
Center
Vallev Telephone and Telegraph Companv. C. B. Lloyd.
Walworth County
E. M. Hagerty and Phil. Sheridan
Telephone Company, H. C. Hackney. Delavan Wausaukee
Wood
Telephone Company. A. W. Larson. Wausaukee
County Telephone Company. A. W. Bryant, Grand Rap;

;

:

;

:

;

:

;

;

:

:

:

;

;

:

;

;

;

;

;

;

;

:

;

:

;

;

:

:

;

:

:

ids.

Ohio Telephone Notes.

A

report comes

from Cincinnati that the Indeare gaining headway there. The

pendent interests
right of the Independents, if they gain a foothold,
will be based upon the acquisition of three franchises, the Fitzsimmons, the Lawton and the Beattie.
The second was secured only a few days ago, but
not much has been heard of the third. The first

was discussed in the Western Electrician some
months ago. It is said that the plan contemplates
only service for druggists and physicians, but "this
will give the United States Telephone Company an
opportunity to install

long-distance service.
of Kidron has
been incorporated with a capital stock of $15,000
to build an exchange.
V. M. Gerber, J. P. Sommer
and others are the incorporators.
The Independent Telephone Traffic Company of
Cleveland, the company that was planned by the
managers last week, has been incorporated with a
capital stock of $10,000, by Jerome Penn, C. C. Curtis, Frank L. Beam, H. H. Robinson, G. P. Thorpe,
\V. G. Thompson and S. S. Henkle.
Ex-Governor Asa S. Bushnell of Springfield has
purchased the controlling interest in the SpringfieldXenia Telephone Company, originally an EverettMoore property. It is said that Governor Bushnell
will push the matter now and that the plant will be
completed as soon as possible. Mr. Bushnell has
become greatly interested in all electrical propositions and is investing much money in them.
The large stockholders of the Federal Telephone
Company have signed an agreement pooling their
stock.
The agreement provides that no holdings
shall be sold except through a pooling committee of
five.
This action has been taken for the purpose of
keeping the control of the company in the hands
of the Ey_erett-Moore syndicate until the company is
financed and out of all danger.
its

The Kidron Telephone Company

The Hannibal and Round Bottom Telephone Company of Hannibal has the following officers, recently
elected
President and general manager, Charles
Roth, Round Bottom; secretary and treasurer, J. A.
Fraley, Hannibal.
Several lines will be built through
the country about Hannibal, and it is said they will
be connected up with the National Telephone Com:

pany's

lines.

The Bradford Telephone Company

The manufacturing and supply houses
vicinity

Bradford

has been incorporated with a capital stock of $20,000 by Z. T. Myers and others.

The Zanesville Telephone and Telegraph Company now has about 1,635 telephones in service in
Muskingum County, where one year ago the Independent system was not known and the Bell had
only about Soo. Lines running through the county
serve about 400 farmers, and half of these are connected with the Zanesville exchange and have free
service with the city subscribers. The free limit
extends from eight to 16 miles from the city. The
Bell company's last directory shows that it has 1,400
subscribers in the county, including duplicates, but
claim is made that it serves 2,300 people. If this
is the case, then the people of Muskingum county
are about as well supplied with telephone service
0. M. C.
as any place in the country.

New Telephone
A

of Chicago

Cable Across the Ohio.

new

telephone cable was laid across the Ohio
connecting Evansville, Ind., and Henderson,

River,

week by the Cumberland Telephone and
Telegraph Company. The cable is over 3,000 feet
long, weighs 32,000 pounds and contains 50 wires.
It is encased in a marline covering and anchored
Ky.. last

The

laying of the cable was a
perilous undertaking because of high water, but it
was successfully accomplished, despite the swift curagainst bridge piers.

rent,

b}'-

the barge Ingleside,

in

charge of Captain

Hornbrook.

MANUFACTURERS AND DEALERS.
The Central Electric Company of Chicago has
recently published a new telephone catalogue. It
contains a complete line of the products manufactured by the Williams-Abbott Electric Company, for
whom the Central is sales agent. In addition to
the Williams- Abbott material, the catalogue contains a list of wires, insulators, tools, batteries and
all other supplies used by telephone companies.

The Automatic
recently

phone

Indiana Telephone Items.

were represented.

shipped

Company.

Electric
to the

Company
Mutual

Albuquerque.

of Chicago has
Automatic Telea
Mexico,

New

switchboard of 1,000 ultimate capacity, with 400 telephones and switches for present installation. The
city of Albuquerque has had automatic-telephone
service for seven years, the local company having
purchased one of the early types of Strowger switchboards. The new equipment was purchased to meet

demand

for service beyond the capacity of the

switchboard which has been in use.

The directors of the Home Telephone Company
of Bowling Green, Ky;. have chosen the followingsecretary,
officers
President. E. H. Stout
treasurer, J. W. Porter. It is thought
"W. B". :Mays
the plant will be ready fpf operation in May.
named

:

:

;

Telephone companies were incorporated last week
as follows
Farmers' Co-operative Telephone Company of Wilkinson; capital stock, $10,000; to opcrate in Hancock County; President, Samuel M.
Overman; secretary, B. H. Cook. Hannah and Jackson Telephone Company of Greenfield capital stock,
$10,000; directors, Coleman Pope, J. W. Jackson
and others.
Harrison Township Telephone Company of Clay City; capital stock, $5,000; to construct
an exchange in Clay City, with lines extended into
Clay and adjacent counties; incorporators, J. H.
Horton, John Willen and E. R. Oberholtzer. Home
Telephone Company of Hancock County; capital,
$170, with exchange in the residence of William Wil:

;

bert,

who may be addressed

at Greenfield, Ind.

Telephone News from the Northwest.
The annual meeting of the Minnesota Central
Company of Willmar, Minn., showed
gross earnings for 10 months ended December 31st
Telephone

of $73,960 and expenses of $44,098, leaving a profit
of $29,862. During the same time improvements
and additions have been made costing $100,617. The
value of the plant is now $722,464.
The Iron Range Telephone Company refused the
reduction in rates asked by subscribers of Ada, Minn.
The citizens secured 15 more subscribers and renewed their request, which was again refused. Then
about half the subscribers in town ordered their
instruments out, and threaten a new local company
unless the company gives the same rates that sur-

rounding towns receive.

The housemovers and the Northwestern Telephone
Exchange Company of Minneapolis have come to conflict.
The former have been in the habit of moving
buildings up to the company's wires and serving
notice to have the way cleared. The company now
refuses to clear the way by cutting its wires. The
state law protects the companv, as the housemovers
recently found in having to pay a fine for cutting
telephone wires. The housemovers hold that the
City Council gives them the right to follow a certain
route, and that they have the right to have the way
cleared.

& Robinson have sold the Wabasha
exchange at Wabasha, Minn., to the
Dwelle Telephone Company of Lake City, Minn.
Arrangements have been made with William
Thompson, proprietor of the Hills (Minn.) telephone exchange, for the various rural lines to enter
Trautmann

telephone
of

Wis.

and

the
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The annual meeting of the Delaware and Madison
Counties Telephone Company was held in Anderson
on February 9th. The company ordered a hundred
miles of telephone wires erected in the counties of
Madison, Delaware and Blackford. N. A. Johnson
of Muncie is the general manager of the company.
Representatives of half a dozen or more construction companies were in Evansville last week making
plans and estimates for the proposed municipal telephone system. Mayor Covert says that only $16,000
remains to be subscribed. When this amount is secured the Board of Public Works is to grant a
Then the mayor will advertise for bids.
franchise.
The trial of a test case of considerable interest
to telephone companies has been going on at Columbus during the last week. The state's attorney

brought suit against the American Telephone and
Telegraph Company for alleged unlawful obstruction of the public highway with poles and wires.
The company contends that the poles alleged to be
obstructions were placed in the public highway in
good faith; that they are of public utility and necessity, and cannot reasonably be deemed obstructions.
On the other hand, the state's attorney argued that
there is no law permitting of such use of the highway; that no person or corporation has a right to
obstruct the highway, whether in good faith or not.
The court has taken the matter under advisement,
and the decision is awaited with considerable interest.
If the state is sustained in its attempt to rid the
public highway of telephone poles, it will prove a
severe blow to the telephone business in this state.
The directors of the Home Telephone Company
of Bloomfield have been working successfully toward
The plan is to enlarge the system
a reorganization.
so that every postoffice and every farm in the county
may be reached. It is the purpose to reincorporate
with a capital stock of $100,000. It is thought the
reorg-anization will be effected in a few days. John
F. Slinkard and John Davidson have the work in

hand.

The Lafayette and Clarkshill Telephone Companies
are said to have signed an agreement under which
farmers east and south of Lafayette will have free
connection with all the telephones in the city.

central office.
The rural lines objected to his
charge of $5 a year per subscriber for switching
compromise was reached on the basis
service.
of $2.50 a year for the farmers.
The Gibbon Independent Telephone Company of
Gibbon, Minn., has been incorporated. The capital
his

A

stock is $10,000.
T. A. Thompson, William Milchrist, George
Call and other residents of Sioux City, Iowa, have
made application to the council for a franchise to
conduct a local telephone exchange. The Tri-state
Telephone Company has been after a franchise, but
this move will probably prevent that company from
securing entrance -to the city.
The Sloan Telephone Company of Sloan, Iowa,
has been incorporated with $4,000 capital stock.
large rural telephone company is being formed
at Cedar Falls, Iowa, to have a continuous service
All the smaller
at 50 cents a month to farmers.
towns are to be connected, and the central office is
to be at Cedar Falls.
The Harlan and Avoca Telephone Company expects to build from Avoca, Iowa, to Council Bluffs,
R.
Iowa, and to South Omaha, Neb.

C

A

Southern Telephone Developments.
An Independent telephone company, headed by
Nerge Clark, E. H. Stout and others, is putting in
The
a new telephone system at Bowling Green, Ky.
capital stock of the company is placed at $100,000.
Long-distance
and Miami, Fla.,
ern Bell

between Jacksonville
connection
probably be built by the Southat an early date.

will

company

reported that the Southern Bell Telephone
a 21-mile Independent line beL.
tween Charlotte, N. C, and Gastonia.
It

is

Company has bought

Bills

Affecting Rates.

Rates for exchange telephone messages in New
York city are affected by a bill recently introduced
It provides that no
in the New York Legislature.
telephone company shall demand from its regular
subscribers any extra toll for messages sent, not exceeding five minutes, over its own lines within any
borough, nor more than 10 cents for like messages
from public telephones, nor more than 15 cents for
like messages within the city boundaries.
A bill has been introduced in the Illinois Legislature by Representative Werdell to regulate telephone charges. The bill provides that the monthly
rental for a telephone connected with other telephones within the limits of any city shall not exceed $3.50 a month, and if the same person uses
more than one telephone, the rate shall not exceed
$3 each. All contracts at these rates shall be for
not less than six months. Where two or more cities
are connected, the rate shall not exceed 15 cents fot
the first five minutes' use of the telephone, and not
exceed five cents for each additional five minutes.
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Power

Electric

in

tiie

Part

United States.'

a development of the last 10 years, although the
principles involved were known and their practical
utility demonstrated at a much earlier period. Prior
to 1890 the census returns did not state separately
the number of motors in use or the amount of electric power utilized in manufacturing establishments,
such power being merged in the group of "other

power."
In 1S90 the number of motors in use was not reported, and the only information on this point was
embraced in the quantity of electric power used,
which amounted lo 15,569 horsepower. In 1900 the
amount of electric power reported was 311,016 horsepower, showing an increase of 295,447 horsepower,
or nearly nineteenfold. The number of motors reported in 1900 was 16,923, giving an average of 18.4
horsepower per motor. In 1890 electric motors represented only 0.3 per cent, of the total power, while
in 1900 they constituted 2.7 per cent, of the total.
Electric motors have been known for three-quarters of a centuo'» 2nd at least 70 years ago were
applied experimentally to the propulsion of boats
and cars and to the operation of machinery. But
as they depended for their supply of current upon
primary batteries consuming zinc, costly chemicals,
etc., they could make no place in the industries of
the world. The perfection of the dynamo and the
discover>' of the fact that the dynamo was reversible
i.
e., that if current were supplied to it, it would
run as a motor released electric power from the
trammeling conditions that had hindered its development, and the art made an immense stride forward, particularly in America, so that when the first
electrical exhibition in the United States was held
at Philadelphia in 18S4, the electric motors shown

—

number, efficiency and commercial
with the arc and incandescent lamps.
telephones, telegraphs, and other devices.
When the Eleventh Census was taken, such motors were beginning to appear upon the circuits of
electric-lighting companies, and hopes were entertained that independent power plants for mills and

compared

in

practicability

would multiply. The returns for New
York show that in 1890 there were 360 motors in
factories

use in New York citv in isojated plants of a total
of 310 horsepower, and that in all of the state outside thece were only 99 motors of 862 horsepower.
In the central stations of the state, outside of New
York city, there were 1,178 motors of 1,276 horsepower, and in the city of New York (Manhattan
Island) there were 1,185 motors of 1,678 horsepower.
No statistics that would indicate growth are available as to the state, but in New York city (Manhattan Island) the New York Edison Company reported for 1900-1901 a total of 50,634 horsepower of
motors connected to its circuits, showing a motor
capacity in 1900-1901 more than 30 times as great
as in 1890, considering only the figures of one company.
corresponding increase is observable in most
of the other large cities in the Union. In the citj'
of Boston alone there are now connected to centralstation power and lighting mains not less than 4,470
motors of a total capacity of 16,059 horsepower,
which, in proportion to pop.ulation, is larger than
can be claimed for New York city.

A

Power Transmission.
The development of electric motors in this counhas been accompanied by a corresponding development of the art of power transmission. But
for the higher perfection of the electric motor since
1890, it may be doubted whether the transmission
of electric energy would have been undertaken on
anything like so large a scale as was witnessed at

try

the close of the century.

During the

10 years pre-

ceding 1890 the development of motors and of powertransmission work was chiefly by means of direct
current, but the last decade has seen a remarkable
change in methods of current generation, enabling

new centers of manufacture around
waterpowers and permitting the transmission of
over distances which
were previously

the creation of
electricity

deemed

utterly prohibitive.

The

great bulk of electric-motor work is still done
with direct current, there being no alternating-current motors in use for railway work; and in stationary work, that is, in mills, factories, mines, etc.,
the utilization of alternating-current motors, measured by their number and value, is only about 25
per cent, as large as that of the direct current.

Niagara Falls.
The development of electric power transmission
Niagara Falls has been the largest and the most
conspicuous of its kind, and the work done there
is in
many respects typical of that done in other
sections of the country, where waterpower is abundant, although as to the length of transmission and
the voltage at which the current is sent over long
distances, it is by no means the best example that
at

can be found.

The

utilization

of

for some time, and there arc at the present time two
and distinct enterprises on the American
side
one above and the other below the Horseshoe
Falls.
The plant below the falls has the water of

separate
I.

The most notable phase of the application of
power to industrial uses during the decade, iSqo1900, is the use ofthe electric current for the transmission and subdivision of power. This form of
power transmission and distribution is almost wholly

—
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Nia g ara

has, in

fact,

gone on

I.
Abstract of United States Census Bulletin on "Powei
ployed ip Manufactures."

Em-

—

Niagara River brought to it by a long canal
which taps the Upper Niagara River, runs through
the city of Niagara Falls, and then discharges the
waste water at the cliff just below the first suspenthe

sion bridge. Here there is a fall of about 215 feet,
considerably more than at the plant above, but there
is
the disadvantage that the turbines and dynamos
are located in the gorge, which the buildings disfigure, and that the conditions are not so favorable
for the operation of machinery as in a plant at the
surface.
It is the plant above the falls, developed b^- the
Niagara Falls Power Company, the current of which,
while used locally in large amounts, is also transmilted to Buffalo, 26 miles distant, that has attracted the greatest public attention. This includes
a short service canal, 250 feet wide at its mouth,
iM miles above the falls, the intake being inclined
obliquely to the Niagara River. The canal extends
inwardly 1,700 feet, with an average depth of 12
feet, and holds water adequate to the development
of over 100,000 horsepower. On each side is a power

the ultimate capacity of each being 50,000
horsepower, one of which is in full operation and
the other in course of equipment with machinery.
The electric generators are at the surface, and
the waterwheels which drive them are in a wheel-pit
150 feet underground, being connected by a steel
shaft
the water reaches the wheels through steel
After the water has delivered up its energy,
tubes.
it is carried off by means of a tunnel 7,000 feet in
length, with an average slope of six feet in 1,000.
This tunnel, which has a net section of about 386
square feet, empties just under the first suspension
bridge, where the waste water rushes out with a
speed of nearly 20 miles an hour.
The Niagara Falls Power Company has under its
charter the right to take sufficient water from the
upper river to develop 200,000 horsepower, and bas
large franchises also on the Canadian side.
The
development of its work has gone on without in
anywise marring the beauty of the spot, while the
diversion of water is obviously too small to make
any perceptible difference in the amount passing
over the crest of the Horseshoe or American falls
the potential power of the main stream is estimated
to be equal to at least six or seven million horsepower.
The first power house of the company, which has
now been in operation for some time, contains 10

house,

;

;

dynamos of

Between this
5,000 horsepower each.
and the other is a large transforming station, at the
end of the canal, where huge transformers are
grouped for raising the current of 2,200 volts to a
pressure of 22,000 volts for transmission to Buffalo,
and to II, coo volts for utilization on the company's
own factory land, and by a large variety of industries
already concentrated along the bank of the Niagara

River toward Tonawanda.

These are the leading features of the generation
of current above the falls on the American side, but
the American company has already given out contracts for a large plant on the Canadian side, where
the current will be developed bv the largest dynamos
in the world, built in the United States, and can, if
necessary, be brought across the river for use in
this country.
The dynamos, three in number, will
each deliver 10,000 horsepower to the circuits, returning 98 per cent, of the shaft horsepower in the
form of current generated at a potential of 12,000
volts, thus dispensing
with
transformers, which
otherwise would be required to raise it to that voltage for transmission.
large amount of Niagara current is employed
in electrochemical
and electrometallurgical opera-

A

tions.

This work, however,

is

far

from exhausting

the possibilities of Niagara development by electricity.
In the immediate vicinity of the falls, the current is now used for electric lighting, and about
1,000 horsepower is also delivered
the streetto
railway trollc}^ system. Factories on the spot working up raw material into food, textile fabrics, etc.,
utilize several hundreds of horsepower, and the current is also used for the manufacture of "merrygo-rounds," as well as for operating ventilating
blowers in the public schools.
It is the transmission to Buffalo, however, which
more particularly justifies the utilization of the energ}- of the great cataract and illustrates the remarkable manner in which electric power is modifying
the methods of American manufacturing and mechanical industries. The current from Niagara to
Buffalo is carried over aerial circuits and delivered
to transformer stations which lower the pressure
for local
distribution.
The Buffalo street-railway
system has five of these sub-stations, so that at all
hours of the dav and night, Niagara is transporting
the public of a great city more than 20 miles distant
Tlicre arc a number of miscellaneous industries
and manufactures in which blocks of Niagara current are used at prices which compete so favorably
with those of steam, oil and natural and artificial
gas. that the demand is rapidly increasing.
Among
these may be mentioned large flouring mills and a

plaster-making plant.
Not only is grain ground to flour by electrical
power, but it is handled by electricity in some of
the largest grain elevators for which Buffalo is
famous, one of them, the Great Northern, having

induction motors of an aggregate capacity of
1,200 horsepower.
Another large utilization is at
the plant of the Buffalo Dry Dock Company, where
40 motors of upward of 500-horsepower capacity
are employed in the process of building some of
the largest steel steamships that ply the Great Lakes.
At one of the branches of the American Agricultural Chemical Company are employed 15 motor
units of a total capacity of 300 horsepower, and at
the New York Car \\ heel Works four motors of
about 200 horsepower, driving air compressors, blowers, lathes, boring mills, grinding machines, presses,
etc.
The proprietors of the Curtiss Malt Mills use
a motor capacity of about 300 horsepower for manipulating malt; the American Bridge Company has
motors aggregating 125 horsepower engaged in the
manufacture of structural steel the Oliver Manufacturing Company, manufacturer of jewelers' supplies, etc., employs 50 horsepower of Niagara current, while the Pratt & Letchworth Company, manufacturer of heavy steel and malleable-iron castings,
20

;

utilizes

300 horsepower.

One

of the most interesting utilizations, however,
is
that of 20 horsepower in a bread bakery.
In
another building, three motors operate ice machines
hours
a day, to furnish refrigeration for a mar24
ket place on the other side of the street. Last, but
not least, is the supply of current to the Buffalo
General Electric Comp.any, which, prior to 1900, was
operating two large and distinct stations driven by
steam power. These have been consolidated and the
operating department thus reduced one-half, while
the displacement of steam power and steam engines
has further diminished the amount of labor necessar}',
as the large motors driving the generators
which feed thousands of lamps and motors need few
attendants.
The Pacific Coast.

An advance beyond the utilization of the power
of Niagara Falls is that developed during the census
year, and more recently perfected, by means of which
electric current is transmitted from the Sierras, in
Eastern California, as far as San Francisco and
other cities adjacent to the Pacific seaboard. This
constitutes the longest electric-power transmission in
the world, the distance being nearly 10 times that
on the American side of Niagara Falls.
further
striking difference is that, whereas the development
at Niagara is due to the falling of water in huge
volume under a head of only irom 150 to 200 feet,
in California large enterprises depend
upon the
utilization of relatively small bodies of water, but
with heads of from 500 to 1,500 and 1,800 feet. In
that state, where fuel is still scarce and dear, a
great many mining plants have been brought within
the sphere of feasibility by this electric-power transmission, and a large amount of miscellaneous work
throughout the state is now tributary to these longdistance transmissions, which excel in daring, in
number, and in commercial success anything attained elsewhere in the world.
The transmission of the power of the North Yuba
River, in the Sierras, to San Francisco, above referred to, effected by the Bav Counties and Standard
systems, stretches across and ramifies through no
fewer than 16 counties, containing property to the
amount of three-fifths of the assessed valuation, and
about one-half of the population of the state. The
systems have two sources of supply, one at Colgate,
over 200 miles from the Golden Gate, and the other
at Electra, about 150 miles distant, these systems
meeting on San Francisco Bay, at Mission, San Jose

A

and

at

Oakland.

The power

plant at Colgate is situated at the base
of a i,50CHfoot hill, down the side of which extend
each 30 inches in diameter, delivering water to the turbines. Water is brought to these
pipes from the impounded river and from a remote
five steel pipes,

water shed by means of a timber flume over seven
miles in length, with a capacity of carrying 23,000
cubic feet of water per minute. The turbines drive
three generator-dynamos of 3,000 horsepower each
and four of 1,500 horsepower each, these being of.
the "three-phase"-current type.
The current is generated in these dynamo machines at 2,400 volts pressure and is th»n raised by transforming apparatus
to a pressure of 40,000 and 6o,coo volts, even So,ooo
volts having been reached, while the lowest pressure
named is normal. This current is delivered to two
circuits of three wires each, one being composed of
copper and the other of aluminum. The wires are
carried upon Oregon cedar poles, averaging from 25
to 60 feet high, upon which are screwed porcelain
and glass umbrella insulators, 12 inches in diameter.
The transmission current is carried across the
well-known Straits of Karquines. in an enormous
span of 4.448 feet, supported 200 feet above the
rapid waters, emptying into San Pablo Bay, by
means of steel latticed towers, the circuits being
composed of stranded plow steel to obtain the requisite

tensile strength.
efficiency of the

The

transmission system is such
horsepower at the Colgate waterwheels
about 750 horsepower at San Francisco, six
ner cent, being lost in the generators, two per cent,
that
nets

1,000

in the step-up transformers, two per cent, in the
-tep-down transformers at the receiving sub-stations,
and 15 per cent, in regulation and in the line.

The employment
than

at

Niagara,

of the current

is

not less varied

from the operation of
the running of a flour mill

ranging

street cars in Oakland to
Stockton, and from use in mines in various parts
of the state to use in miscellaneous industries at
at
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Sacramento, Benicia, San Jose, and elsewhere. The
plants must be maintained in regular and -systematic
operation, and as their initial base of dependence
the water supplj', storage reservoirs have been
is
provided in the high Sierras, in Alpine County, 6,oco
to 8,000 feet above the sea level, furnishing a supply equal to 150 days, which is the maximum dry
pe'riod of the state as recorded in its annals.
third type of power-transniission plant-which
deserves mention is that at the Snoqualmie Falls,
Washington, where tlte dynamo room with ro,ooo
horsepower of electrical apparatus is situated 250 feet
below the surface in a large whitewashed cavern,
This unique
blasted and hewn from the solid rock.
location is due to the fact that the spray from the
any power
locate
to
impossible
it
rendered
falls

The

The current is transmitted
at the surface.
across the Cascade Mountains through dense forests
Tacoma, where electric
and
10 the cities of Seattle
here
lights, railways and motors are operated; and,
for
again, it is to be noted that aluminum is used

house

transmission circuits.

The

St.

Marys River, which flows from Lake

Upper
Superior into Lake Huron, and separates the
been
Canada, has
Peninsula of Michigan from
upon an extensive
utilized for power development
during the last few years. The conditions
scale

here are somewhat different from the
previously described, as instead of a comparatively
enormous
small flow of water at great head, an
head
volume of water with a comparatively small
the two
of
The difference in the levels
used
is
occurring
fall
of
the
most
lakes is about 20 feet,
Marys Falls, or Sault
in the rapids known as St.
Superior. On the
Ste Alarie, at the outlet of Lake
been
Canadian side of the river a power canal has
about
20,000 horseyielding
in use for several years,
direct from
power, a large portion of which is used^
ihe
grinders,
the turbines for driving wood-pulp
inremainder is electrically transmitted to various
illustrations

dustries.

.

,

-

much

,

larger
power development is approaching completion.
250
to
from 200
canal about 2% miles in length,
depth of about 20
feet in width, and of an average
cut from Lake Superior to a point

On

-

the

American

side of the river a

A

has been

feet

massive
on St Marys River below the rapids. A
power house of steel, stone and concrete, over 1,300

horizontal turbines,
in length, will contain 320
Ah
capable of developing about 50,000 horsepower.
electricity^ to inof this power will be transmitted by
river.
the
dustries in the vicinity on both sides of
con\ third canal of similar proportions 13 to be
river, paralthe
of
side
Canadian
structed on the
that side.
lelino- the one now in operation on
the
unique feature of this great development is
of the
precaution taken to nrevent possible lowering
interference with the vast
level of Lake Superior or
the locks
steamship traffic which passes through
Lest the increased outlet afforded
at the rapids.
through
water
of
by canals should lessen the flow
approaches, compenthe steamship locks and their
the head ot
sating works are being constructed at

feet

A

reducing by means
the rapids for the purpose of
prothe falls
of movable gates, the outflow over
by the power
created
outlet
portion to the increased
means, to maintain
It is designed, by this
canals.
Superior as a fixed
the flow of water from Lake
afforded by
quantity, regardless of the new outlets

m

the

power

canals.

[To be concluded.]

Large Engines for

New York

Edison

Company

has recently
Kerr
placed a contract with \A"estinghouse, Church,
& Co. for another 6,50G-horsepower Westinghouse
the same
vertical three-cylinder compound engine of
operasize and construction as the eight already
Street
Thirty-ninth
tion and being installed at its
Water Side station. This contract includes an independent steam-driven air and circulatmg-pump
condenser equipment, and is the third order received

m

from the

New York

Edison

Company

for

these

the first covering eight units, the second
aggregattwo, and the third one, a total of 11 units,
normal, or 100,000-horseing 71,000-horsepow-er
of the
are
engines
powtr maximum capacity. The
cylinder
vertical type, with a middle high-pressure
43% inches diameter, and two outside low-pressure
cylinders, each 75V2 inches diameter, the stroke
being 60 inches. The engines are approximately 40
They are direct-connected
feet over all in height.
of 4,000-kilowatt, revolving-field generators, supplying high-tension polyphase current to the various
enc^ines,

Steam is
sub-stations throughout Manhattan.
supplied at 175 pounds, and a vacuum of 27 inches
system. The air
is maintained by the condensing
and circulating pumps are mounted upon a comraonhed-plate, together with the actuating Corliss cylinder, forming a pumping unit of great compactness.
local

U.

Washington

A.

S.

:

Government

road from Parkersburg to Pittsburg. It is
stated that a preliminarj- survey will probably be
started at once, and at its conclusion the task of
securing necessary franchises and rights-of-way will
be commenced.

electric

Printing
66, with

Pp. (six by nine inches)
1903.
49 illustrations and diagrams.
Colonel Reber, who is well-known to the electrical fraternity for his technical accomplishments,
has prepared, under General Greely's direction, this
thin volume for the instruction of the Signal Corps.
The telephone is daily becoming of more importance
in the army, and nearly all of the apparatus described was designed bv the officers of the Signal
Corps.
The book is divided into six chapters, and
in non-technical language the author describes the
appratus used, and gives means for locating and
eliminating trouble.
The work is well done and
should be of great service to the soldier-electricians
for whom it was undertaken.
Office.

Why

A

of Electricity.
Book of Information for Non-technical Readers. By Charles
Tripler

Child.

Publishing

New

York:

Company.

Electrfcal

Pp.
(five
Price,
125, with 40 diagrams.

inches)

1902.

Review
by

7V2

$1.

For the purpose for which it was written this
little book is in every way
admirable. The only
criticism one can make is to express the wish that
there was more of it and as every writer, technical
;

or non-technical, wishes to leave the reader in that
gratified frame of mind where the ending is regretted, the desire that Mr. Child had been able
to leave more of his clearly written descriptions of
electrical methods and apparatus must be taken as
a compliment.
In truth, the author of this book,
whose untimely death is still lamented, was just the
person to write it, for he not only possessed the
requisite knowledge, but ^what i.s rarer he had the
ability to set forth in language concise and easily
understood the principles of the science and the
methods of the art of electricity. In the work under
review only the art of electricity is considered. The
author explains how a familiar electrical apparatus
is operated, and he does it with close adherence to
technical truth, without the aid of a single mathematical demonstration and so that any person of
average intelligence can assimilate the text. That
this accomplishment requires ability of no mean order
wall be admitted by anyone who has essayed to write
on technical subjects. Mr. Child has left a good
book one that we can heartily commend to the nonthey
for whom it was written
technical readers
will not be led astray by platitudinous nonsense, but
will receive solid, exact information, if simply expressed. The W'Ork should have a large sale, and,
as a large share of the proceeds will go to the widow
and children of the author, we hope that it will.

—

—

—

;

A Graduated Collection of Problems in Electricof Electrical
ity, Comprising All Branches
Science. By Robert Weber. Translated from the
by Edward A. O'Keeffe
Spon
Spon. New York
& Chamberlain. igo2. Pp. (4% by 7% inches),
Price, $3.
XV., 351, with 34 diagrams.
This is an excellent collection of problems for
use in the classroom and also for all students in
The problems have been sepractical electricity.
lected with care and with a view to impress on the
memories of students "the laws and electrical forof
which tend
mulae, the numerous applications
every day to take .a greater place in our lives." They
Mechanics
and Heat,
the
heads
of
arranged
under
are
third

French

London

:

E.

&

edition
F. N.

:

Static Electricity and Dynamic Electricity, the greater
part 555 out of a total of 746 examples ^being under
the last-mentioned head. The problems are solved
in brief form, but by the use of such formulae and
laws as appear in standard works on physics and
electricity and with which the student is supposed to
be familiar. They cover a wide field, ranging from
illustrations of the different electrical units, through
current, resistance, electromotive force, capacity, to
arrangements of batteries and problems in series

—

and shunt dynamos, motors, incandescent and
lamps, and telegraphy and telephony. Besides
treatment of the problems, the author gives an
planation of the electrical units as adopted at
Inter.Tational Congress of Electricians in 1884

arc
the
exthe

and

1889, and at the end of the book includes 16 valuable tables of electrical and mechanical units, physical and other constants, specific inductive capacity,
The author
resistance of insulators and liquids, etc.
being a French scientist, naturally all units of measurement are expressed only in the metric system, and
only this system is used in the problems. This is
Dr. Weber's third addition of his work, which was
large
originally brought out some 17 years ago.

A

up-to-date problems have been
added, and the book's value is still further increased
by ihe addition of an alphabetical index. The diagrams are used to help explain some of the more
complex problems.

number

of

new and

Electrical and Magnetic Calculations.

The Parkersburg fW. Va.) and Ohio Valley Railway Company contemplates the construction of an

Corps,

the direction of Brig.-Gen. A. W. Greely, Chief Signal Officer, U. S. A., by Lieut. -Col. Samuel Reber,

—

Company.
The New York Edison

BOOK TABLE.
Handbook of Telephones of the Signal
United States Army. Prepared under

The How and

Sault Sainte Marie.
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fessor

A.

A.

Atkinson,

M.

S.

Van Ncslrand Company. 1902.
7% inches), vii., 310, with 45

By

Pro-.

New

York: D.
Pages (five by

diagrams.

Price,

$1.50.

The need of books that contain the solutions of
practical everyday electrical problems, such as might
be used by the student in connection with his text-

books or by the practical engineer, has long been
felt.
Recently, however, several books of this nature
have been published which more or less supply the
want, and Professor Atkinson's w'ork is one of the

The author's experience in teaching
has enabled him to present his matter in such form
that it can be readily mastered by anyone well

best of them.

grounded in the fundamental principles of electricity
and magnetism. In each case the law has been
clearly developed and has been given the most concise, easily remembered
and convenient w'orking
form. Then a series of examples is worked out
illustrating the application of the principle and .giving familiarity with its processes. At the end of
each chapter are given several original problems
for drill in the mastery of the principles and their
application.
first chapter an explanation of the
and magnetic units is taken up, and the

In the
trical

elecrela-

tion of quaniitics, as expressed by Ohm's law, electromotive force, capacity, power, w^ork, etc., is treated
in the following chapter.
The general laws of resistance, electrical energy, and alternating currents
are the subjects handled in the next three chapters.

Chapter VI. is devoted to wiring for light and power,
and is probably the most valuable chapter for the
electrician
tables for

or

engineer.

Two

incandescent-wiring

no

and 50-volt lamps are very useful.
Other chapters follow on batteries, magnetism, relation of magnetic quantities, the electromotive force of
dynamos and motors, calculation of fields and elements of dynamo designs. The examples worked
for the different chapters are extreme^ pr*i-Some
tical and in some cases cover several pages.
portions of the book will appeal more to one class
than to another, but the w^ork, considered as a
w^hole, will be found a valuable guide for the use
of "electrical engineers and artisans, teacher::, students and all others interested in the theory and
application of electricity and magnetism,'' for whom

out

it

was

writlcii.

Chicago City Railway.
According to reports made at its annual meeting
on February i6th, the Chicago City Railwav Company carried 183,891,361 passengers in the year 1902.

Of

these 128,097,790 oaid cash fares, while the re-

maining 55,793,562 had transfers. The transfer business was equal to 43.56 per cent, of the people who
paid and was over 30 per cent, of the entire traffic.
With this great volume of business, the gross reof the company increased $512,910 over the
previous year, the income being $6,413,181. To
accommodate the traffic the number of cars operated was increased to such an extent that the profits
applicable to the stock were less than 1901. Last
ceipts

year the company earned 10.53 per cent, on its $18,ocOjOOO capital and paid nine per cent, in dividends.
In 1901 the earnings on the stock was 11.09 per cent.
The company has 34.75 miles of track operated by

and 183.96 electrically operated. The totals
Elecof miles run during the year are as follows
The
tric, 18,333,862; cable, 14,244,190; horse, 93,882.
cable

:

percentage of expenses to income was 67.22. The
President, D. G. Hamilton;
olficers elected are:
first vice-president, Joseph Leiter; second vice-president, George T. Smith; general manager, Robert
McCulloch; secretary and auditor, C. N. Duffy;
treasurer, T. C. Penington.
The following facts are taken from President HainLarge sums have been expended in
ilton's report
thoroughly maintaining the road and equipment,
which are in good condition, as well as increasing
the temporary power capacity in order to meet the
A large expenditure has been made
traffic demands.
for betterments and additions, as well as to prepare
for the installation of the proposed new railway, the
construction of which a franchise may warrant.
The new car house has been completed. Large repair and machine shops have been erected the construction of an additional 77 miles of underground
electric-duct conduits for feed wire has been finished; additional land bought for the site of the new
proposed power station; all of which additions and
betterments are needed in anticipation of an ideal
railway system. Since the last report the 125 large
electric cars have been placed in service, and within
a few days 80 will be added to the present eqiiipi
ment on the Halsted Street line, and 5.81 miles^f
track on new extensions have been built. A complete power plant, boilers, engines, and electric apparatus of 2,000-horsepower capacity has been installed at the corner of Twenty-first and Dearborn
Streets, and during this month has been put into
operation, to assist in handling the increased traffic
of the electric lines; and yet, if the traffic increase
additions
still continues, there must be still further
along that line. The management has used every
the
during
question
franchise
endeavor to settle the
It did not feel warranted, pending its settleyear.
ment, to contract for apparatus and construction costing millions of dollars, but has exerted itself^ to
render the best and most efficient service possible
under present conditions.
There are rumors of a strike on the City Railway
svstem, but the difficulties between the men and
General Manager McCulloch may be settled by arThe men, in a somewhat indefinite way,
bitration.
say that the company wants to crush the union and
is not living up to the spirit of the recent agreement.
.

:

;
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International Congresses at World's

Electric-power Distribution

The use

in

J^"«^^' '°

.

™s

Instit^'of

Missouri, Mr F. J. V, .^"^i";
of the University of
Columbian Museum, Chicago.
d rector of the Field
Wash-

Newcastle-on-Tyne

international congresses of specialists,
or popular meetings.
The provision for the publication of the proceedand
ings of the International Congress of Arts
above
Science which is made in the appropriation
the
to
contribution
mentioned will form a lasting
permascientific literature of the country, and be a

nent memorial to the work of the St. Louis Ex-

^^__^
Situation.
Street-railway
Chicago

position.

^

negotiations between the City Council committee and the traction companies, which have for
their end the settlement of the Chicago franchiseextension question, seem to have been abruptly

The

checked for the time being. The traction companies
at a meeting on February l6th insisted on having
their claims under the gp-year act passed upon by
a body of arbitrators to be agreed upon. The alder-

would mean years of negotisuch claims should be passed upon
at once and settled in connection with the matter
of compensation. After this announcement the traction representatives suggested that the meeting adjourn, and adjournment was accordingly taken.
When the negotiations will be renewed is uncertain,
but no further action is expected before the election.
It is possible that further conferences may be delayed indefinitely and the companies continue running their present plants without improvements until
the value of their claims under the 99-year act is
determined by the United States Supreme Court.
A report was in circulation in the City Hall after
the conference that aldermen are considering the
advisability of granting other companies rights to
parallel existing lines
this also is said to have been
discussed in the executive meeting of the localtransportation committee.
A system of constructing the subways in Chicago
has been suggested by John Meiggs Ewen, consulting
engineer for the George A. Fuller Company, which
it is believed will greatly simplify the construction
and by which no block in a street will be closed
more than six weeks. A new solution of the subway problem has been offered by Harold Rountree,
who suggests eight distinct and independent loops,

men answered

that this

ating and that

all

;

all

coming

to a central point at the

new

postoffice

building.

Representative J. M. Patterson of Cook County
has introduced in the Illinois Legislature a bill to
authorize cities to own and operate street railways.
The bill is similar in many respects to the Mueller
municipal-ownership bill, introduced in the Senate
by Senator Mueller.

Company

territorv-.

South Wales Electrical Power Distribution Company: capital, f-50,000 ($3,649,875) covers the coal
and iron-working portion of that region.
:

Shannon Water and

Electric Power Company
capital, £360,000 ($1,751,940)
covers a 30-mile circle about Limerick, Ireland.
Lancashire Electric Power Company; capital. £3.ooo.oco ($14,599,500)
covers the Lancashire coal
fields and extends to the sea on the west.
County of Durham Electric Power Supply Company
capital. £500,000
covers 250
($2,433,250)
square miles, bordered on the north by the Tyne and
on the east by the sea.
North Metropolitan Electric Power Supnly Company capital not yet announced covers 325 square
miles to the north of London.
CleA-eland and Durham County Electric Pow-er
Company capital, f i.ooo.oco ($4,866,500)
covers
820 square miles adjoining the Durham County territory on the south.
Clyde Valley Electrical Power Company capital,
£900.000 ($4,379,850)
covers the industrial region
of the Lower Clyde, in Scotland an area of over
;

;

have one

scientific

Supply

Electric

($2,433.250).— The first electricpower-supply company to begin work in this country,
starting to furnish power in 1898 on a small scale.
which was greatly enlarged in 1902. It covers a
short strip of country along the north bank of the
Tyne. but it is the intention to take in a much larger

director of
adopted by the dithe administrative board was
rectors of the exoosition.
,„j
i
»
and
arts
There will be one general congress of
congress
The
I90+
September
19.
begin
to
science,
the
out
definite task, namely, to bring

and

devel-

£500,000

capital,

make detailed
were created a scientific committee, to
the genarrangements for the congress, subject to
board and the
eral control of the administrative
The plan recommended by
congresses.

ticipation

is

Power-supply Companies Organized or Organizing.

Congress
Herbert Putnam, librarian of
New York, memgion; Mr. Frederick W. HoUs.
appointment of
The
ber of Tlie Hague Tribunal.
Washington, the em,
Professor Simon Newcomb of
of the Internationa
nent astronomer, as presidem
confirmed as
Congress of Arts and Science, was
of HarMuensterberg
was that of Professor Hugo
Professor Albion \y
vard University- and that of
vice-pres.den s
Small of the University of Chicago as
The president and vice-presidents
of the congress.

Mr

harmony and
unity of knowledge and thus to bring
work ot trie
interrelation into the scattered scientific
wil
Leading scholars from the whole world
dav
and practical
be' invited to discuss every theoretical
developthe
science in its definite position, to trace
and to
ment of each science during the last century,
An honorarium
state the open problems of to-day.
allo\yed to
and a sum for traveling expenses will be
response to an invitation
all who submit a paper in
work
to the
of
piece
and who contribute a definite
active
uniform plan. The plan also provides for the
example, the
participation of men of affairs. For
will
group on commerce, or on finance, or on labor,
Groups on colonial policy, or
attract business men.
attract
arbitration, or municipal government, will
The plan further provides for the parpoliticians.
of independent associations, national or

of electricity in everyday affairs

oping enormously in Great Britain. Parliament offers every encouragement by readily granting large
powers to responsible bona fide companies. The
first of the "power bills" was introduced in 1898, but
the opposition was so strong and the favorable sentiment so little developed that it was not until 1901
that the grants were made under which the present
companies, described below, are generally organized.
The Newcastle company is the only one fully at work,
though the County of Durham company has its
enterprise in partial operation.
Several companies
are nearly ready to operate, others are at work upon
the necessary buildings, while the remainder are
still in embryo.

the
°™f"'f th^
of $200,000 was set aside for
sum will cover
Separtmen. of Congresses.
Arts
of
Congress
International
the expenses of the
publication of the Proceedings
and Science and the
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7C0 square miles.

Yorkshire Electric Power Company; capital, £2,000,000 ($9,733,000)
covers i.Sco square miles in
South Yorkshire.
;

Gloucestershire Electric Power Compam- capital,
£250,000 ($1,216,625)
covers 326 square miles along
both sides of the Severn.
Cornw-all Electric Power Company
designed to
revive decaying mining industries by supplying cheap
power covers all of Cornwall 1,356 square miles.
Leicestershire and Warwickshire Electric Power
Company capital. £750,000 ($3,649,875) covers the
two counties 1.699 square miles.
Kent Electric Power Company; capital, £750,000
covers 1.520 square miles between Lon($3,649,875)
don and Dover south of the Thames.
^lidland Electric Corporation for Power Distribucapital. £200,000 ($973,300)
tion
covers 100 square
miles a short distance w'est of Birmingham.
;

;

;

—

;

;

;

—

;

;

Derbyshire and Nottinghamshire Electric Power

Company;

capital

stock,

£i.8co.ooo

($8,759,700).

This corporation, whose territory covers a portion
of this consular district and embraces all of this
county and most of Derby, an area of over 1,500
is in certain material respects the most
its aims of all the companies formed.
project was started in 1898. when the contemplated area w'as much larger than now. Then the
promoters were associated wnth American electrical
interests
now they are local manufacturers who
want cheap electric power. The act of Parliament
in behalf of this company was passed July 26. 1901.
It confers liberal powers, such as the right of compelling the sale of necessary lands, the construction
and use of all requisite or convenient buildings or
apparatus, and the like. The only material restriction relates to the compulsory purchase of houses
occupied by the laborine class, which is not permitted unless new buildings are provided for the
dispossessed tenants. The act excludes the cities of
Nottingham and Derby from the territory covered by
the grant, in compliance with their objections that
their own electric plants would suffer loss.
On some computations, the coal-bearing areas
within the scope of the scheme are the richest in the
world, and the mines themselves would justify the
promotion of a wholesale system of electric-power
supply.
Several did put down electric plants, but
it was found that this made the cost of electric power
too great. Besides the advantage to the mines, it is
believed that many local industries in villages or
the country will be greatlv stimulated bv the advantages of cheap power. Some of the largest lare,
shoe and hosier\' factories are outside the cities. In
addition, various old-established concerns using hand
power and in a decaving state, will receive new leases

square miles,
extensive in

The

;

of

life.

One avowed

object

of the cheap-power

schemes

FroTi Advance Sheets of Consalar Reports. The author is
United States consul in NotttD^bam, Eogland, antl ftiis report
I.

is

dated January

12, 1903.

1903

is to check the exodus from the villages to the towns
by supplying power as cheaply in the former as in
the latter. It is expected that manufacturers will
take advantage of the cheap land and low taxes in
the country and villages to erect factories there.
The tendency will be to check the growth of Nottingham, which has been pronounced in recent years.
Within the area of the project there are 564 works
of importance, 159 of which are coal pits. Some 400
firms, representing a capital of about £20,(XX),ixio
($100,000,000 in round numbers), supported the bill
before Parliament. It was at first intended to have
four generating stations and a total horsepower of
6o,coo, but the applications for power have now so
far exceeded the estimates that two, and perhaps
more, generating stations will be added, with a proportionate increase of horsepower. These stations
will be distributed as evenly as possible within the
area, near enough to coal mines to secure an easy
fuel supply, but not too near to interfere with competition in the buying of fuel. It is obvious that
much expense will be saved by the use of but six
sets of engineers, firemen, etc., and only one office
staff, where hundreds of men are necessary in the
case of individual power supply. Of equal economic
importance is the saving to be effected by the use
of larger engines and dynamos. The smallest unit
the company will put down is one of 3,000 horsepower, whereas the average individual unit is perhaps
of 200 horsepower. The difference in cost of running units of such contrasting capacity is estimated
at 33 per cent, and while two men are required to
run a 200-horsepower unit continuously, six are sufficient.for one of the larger size. The company contends
that if a manufacturer can buy coal for as little as Ss.
($1.21) per ton. he will even then find the use of electricity considerably cheaper than steam.
It is calculated that in the case of a 250-hor5epower engine
there will be a saving of 36 per cent. Another material advantage is that when once installed the
electric motor is ready at a moment's notice, day
or night, by the mere turning of a switch.
peculiar inducement to maintain low charges is found
in the parliamentary act. which provides that the
dividends receivable by the stockholders of the company are dependent on the prices paid by the consumers, increasing as the charges decrease. The
company cannot, no matter what the agreement may
be with a consumer, charge him more than the lowest price paid by any other consumer whose circumstances are similar. Variation of price is, of
course, allowed where the supply varies. Thus, for less
than 100,000 units (kilowatt-hours) per annum, the
company will charge i%d. (2%' cents) per unit, but
for 1,000,000 units the charge will be id. (two cents)
per unit. That tnese charges are relatively very low
appears from the fact that, according to published
statistics, the average selling price of the 97 municipally owned electrical-supply
undertakings in
this country is 5^/»d. (11 cents) per unit.
These,
however, work at a disadvantage as respects low
charges, as they depend for their revenue mainly
upon supplying electric lighting, required for only
a few hours each day.

A

;

—

21.

The Generating
The

Stations.

of all being essentially the same, a
general description of one will suffice. Twenty-four
water-tube boilers are provided. Each will evaporate 1,400 gallons of w-ater per hour when fired with
slack coal, and will generate this steam at a pressure
of 200 pounds per square inch, after a test pressure
of 300 pounds. The fuel, brought direct from the
mine, will be raised by automatic elevators above
the level of the boilers, and will be shot into hoppers, one above each fire-hole door.
The ashes and
clinkers will drop through another set of hoppers
into trucks in the basement beneath the grates.
Instead of huge chimneys, forced draft, created by
means of electrically driven fans, will be employed,
and will permit the use of the ven^ cheapest coal,
which is often a w-aste product at the mine, and, it
is understood, will cost the company only is. 6d.
(36 cents) a ton. The feed pumps supplying the
boilers with w-ater will also be driven by elecfric
motors, and each will be capable of supplying io,(X)0
gallons of w-ater per hour, and, in addition, injectors will be provided to supply the boilers should
any accident happen to the pumps. From the boilers
to the engines the steam will be conveyed by a system of piping, so arranged that any engine can be
supplied from any boiler. The engines to be first installed will be of 3,000 horsepow-er each and of the
triple-expansion,
vertical,
three-crank condensing
type, with the cranks of the crank shaft set at andegrees
apart.
gles of 120
The engines will w-ork at
about 160 revolutions per minute. The condensers
will each be capable of turning 22^2 tons weight of
exhaust steam back into w-ater per hour, while the
water-circulating pumps for the condensers will each
be capable of delivering 160.000 gallons per hour
against a head of 40 feet. The main generators will
lie coupled directly to the crank shafts of the engines, and will therefore run at the same speed
160 revolutions a minute.
They will generate a
three-phase alternating current at a pressure of 10,Such an
000 volts and with a low periodicity.
enormous pressure allows the energy- to be transmitted long distances w-ith small loss and permits
of very small conductors being used to convey that
energ)- to its w-ork, capital outlay on the mains and
general working expenses being thus both reduced.
Each generator is so desi.gned that it can be satisfactorily w-orked in parallel with all or any of its
fitting

—
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fellows that is, should three out of five be working,
and should another be required, it can be started,
run up to its right speed and pressure, and then attached to the load w'ithout any danger of itself
"jibbing" or of making any of the others inclined
to "jib."
The buildings for the installation of the plant will
each be about 750 feet long, 280 feet wide, and 55
feet high.
From the station to the consumer, the current is
to be conveyed by properly insulated and protected
copper conductors. The three-phase current requires
a three-core cable, each core being made of strands
Each of
of the purest obtainable soft copper wire.

the cores 15 insulated with paper wound around it
to the thickness of at least a quarter of an inch.
The cores are then placed in a vacuum to be thoroughly dried then the insulator is soaked with bitumen oils and the cores are next stranded together
into one rope, this being made into circular form by
:

more paper impregnated with bitumen

The

oils.

then passed through a bitumen and wax
compound, and afterwards has draw^n upon it by
hydraulic pressure a lead sheath, jointless and oneeighth of an inch thick. A double ring of steel wires
is tightly wound over and around the sheath to proThe cable is laid
tect against mechanical injur}-.
some two feet underground, in earthenware troughs,
which are tilled in with molten bitumen that sets
not too hard^ to be got out again if required
The troughs are covered by
all around the cable.
earthenware tiles set fast in the hot bitumen. Before leaving the works, the cables, which have to
carry energ}' at a pressure of 10,000 volts, are tested
at a pressure of 25,000 volts, after they have been
In cases where a
immersed in water 24 hours.
lower pressure is required, the 10,000-volt current
is passed through a static transformer, which can
alter a small current of high pressure into a larger
current of lower pressure.
In the company's plans all the best features of
English, American and continental practice have
been embodied.
Work on the plant has been underway for the
last nine months and will be completed in another
three months, when the supplying of power will at
once begin.
cable

is

Economic

.\xd

Fin.^ncul Advantages of

Elec-

tric POW'ER.

The numerous collieries are likely to be among
the principal customers of the electric-pow'er comTaking as a basis the fact that about seven per
panies.
cent, of the coal raised is consumed in obtaining
the 93 per cent, sold, it has been estimated that by
the use of electricity' in the mines, 10,000,000 tons
In addition, by
of coal might be saved annually.
the ease and rapidit>' with which it can be taken
wherever required, electrical energy scores over
An electric cable
either steam or compressed air.
large enough to convey 500 horsepower, with its
copper conductors, insulation, lead sheathing keeping out all moisture, and steel covering protecting
it from mechanical injury, will be only i?4 inches
in diameter, and can be readil}' wound around a
drum and unrolled into place. On the other hand,
a steam main for the same power would have great
rigidity, troublesome couplings,
absolute
weight,
joints and bends, and columns, hangers, etc., for
support. Underground pumping and the ventilating
plant on the surface can also be advantageously
operated

The

bj' electricity.
possibilities of

these electric-supply plants
are enormous, providing, as they do, a power which
will
can be adapted at
to the driving of a onetwelfth horsepower ventilating fan in one's office
or to a 4,000-horsepower rolling mill.
The experience of the Newcastle company, which
has been operating for the last four years, proves
the cardinal fact that the cost of generation per unit
of electricity rapidly decreases as the load on the
Power can be profitably supstation is increased.
plied to various large works at a little over id.
l,two cents) per unit.
To illustrate inner financial workings, an example
is given of a supposed power undertaking costing
£500,000 ($2,500,000) for generating station and
transmission mains. The station would have a capacity of about 12,000 kilowatts, which would supply about 23,000,000 units per annum, with a load
factor of 25 per cent.
An appreciable amount of
electricity being lost in transmission and "transformation" to various pressures, which is allowed
for in all calculations, 20,000,000 units is taken as
actually sold in the present case.
The cost of generation and transmission is itemized as follows, distance of transmission being 16 miles
Description.

-

Cost per Unit
Sold.

Cost.

Pence.
£14.231 S 6g,z55

Reuairs, maintenance, etc

Waoes
Management, engineering,
Total

etc..

3.500
19,800
9.594
3,400
9-500

17.033
96.357
46,689
16,546
46,232

£60,025 S2(;2,II2

17

II

.oS
.46
.22
.08
.22

70

Sr.40

4

23
II

4

Should the 20,000,000 units be sold in bulk at
per unit, the result is
Revenue
Expenses
Profit

i-idd.

£to4,i69=S5o6,924
60,025= 292, ii2

£

44,141=5214,812

This shows nine per
expended, at the lowest
rate
and with a liberal
Newcastle company has,

—

profit on the capital
charge per unit the bulk

cent,

—

estimate of expenses. The
in fact, already got below
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may

be active. The future of this type of cell is
as very little has been published as to
results.
Our limits in secondary batteries thus seem
to be settled by the need of having insoluble elecuncertain,

these figures as to the cost of generating.
Taken
as they are, the figures form the basis of a belief
that a large power company will be able to supply

trodes and

not only factories with cheaper power than they can
otherwise obtain, but also electric-lighting companies with electricity in bulk at lower rates than they
themselves can reach with the strictest economy and
the best management.
Although overhead cables are freely used on the
continent and in America, tending considerably to
the cheapness of transmission, at the present time
nearly all electrical-transmission work at extra high
pressure (such as is required in power transmission)
is
done by underground cables in this country.
There is hope that a more general use of overhead
cables may be permitted, in which case the cost of
transmission will be sensibly less than is contemplated in the foregoing table.

Electric

Storage Batteries.'
battery in central-station work has
been used as a store to equalize the load, and to
reduce the running plant at the times of heavy load.
Owing to the high full-load station pressure with
feeder systems, the station battery is generally for
use at light loads only. But the secondary battery
ha~s for a long time been on the border of success
for traction work, both on tramways and on the
road, and a further improvement in batteries may
be expected to produce very great changes in important branches of engineering.
do we stick to
The first question asked is.
lead? The^answer is that the case is very special
are practically
and other things will not do.
limited to lead, at any rate in acid cells.
Take, first,
the plate that oxidizes on discharge. It should not
dissolve in the electrolyte, as if it does the deposition and solution will be uneven, and the plate will
grow trees and come to grief. This puts zinc out
of court, unless some electrolyte is used which gives
some insoluble salt of zinc, which does not attack
zinc on open circuit, and which gives a good electromotive force with it. Iron is out of court for
the same reason; there is no suitable electrolyte.
The strong organic acids, such as trichloracetic or
oxalic, are apt to have their positive radicles split
up by electrolysis, even if a strongly positive metac
can be found with an insoluble salt. Lead is thus
the only metal practically available in an acid electrolyte.
Silver in hydrochloric acid would give no
pressure, and the acid would be decomposed at the
anode. On the other plate we need an insoluble
depolarizer, else a two-fluid cell must be used,
involving a porous diaphragm, diffusion, and impracticability.
Not only must the depolarizer be insoluble, but it must be converted into an insoluble
body on discharge. The coating must be a conductor in one state or the other, or there will be
no proper contact. In the lead cell there is ahvays
enough peroxide and metallic lead in the coatings
to secure electrical contact, though the discharge
product is an insulator. The depolarizing coating
must be connected to a conducting plate which is
not attacked by local action. Lead and silver are
the only available metals, and sulphuric, and perhaps phosphoric, the only acids, for the nitrate of
lead is soluble and hydrochloric acid is decomposed
by lead peroxide. Lead is protected by its coating
of sulphate, or peroxide, as the case may be. It
thus seems as if we were limited almost absolutely
It is wonderful that we
to lead and sulphuric acid.
owe it to the chance
have the lead cell at all.
observation of Plante. The theory was not understood for a long time. For many years it was
thought that the pressure was due to the PbOs and
Pb changing into PbO. The acid was merely put
in to make the electrolyte conduct, and sulphuric
was used because people used it in gas voltameters,
and they never thought that it ought to be as strong
as practicable to give the pressure and output. The
formation of lead sulphate was regarded as a diffi-

The secondary

Why

We

We

culty to be overcome.
In the lead cell we want lightness, large capacity,
cheapness, rapid discharge, efficiency and mechanical
strength and durability. These qualities are mostly
antagonistic. Large capacity means rapid deteriora-

Mechanical strength means weight. It is thus
testing a cell for capacity without testing
the efficiency and durability, too, and so on. Published battery reports are often misleading, because
they omit essential information.
In an alkaline electrolyte, such as caustic, such
metals as iron, nickel, cobalt and copper form oxides
which are insoluble. The metals are thus electronegative in caustic, like gold or platinum in acid.
The electrolyte here acts merely as a conductor, as
the dilute acid was supposed to act in the lead cell.
The pressure is thus chiefly due to the change from
metal to oxide on one plate less the reduction on
the other, and is small. There may be a GibbsHelmholtz temperature coefficient pressure in addition.

no use

Though the pressure is smaller, the metals
admit of light plates or grids, and the coatings may
conduct in both states, instead of only one, as_ in
lead cells, so that a larger proportion of the coating
tion.

1.
From the pre-sldential address of James Swinburne before
the British Institution of Electrical Engineers, delivered in Lon-

don

in

December

last.

One
power

insoluble coatings.

Osaka

Power Equipment for the
Military Arsenal, Japan.

of the most complete and up-to-date electric
plants recently installed in Japan is located

This installation was
for the purpose of operating the electric cranes
and blowers for the cupolas in the new foundry
just completed.
The foundry is built of red brick,
with a corrugated-iron roof, the inside dimensions
being 86.3 by 33.4 meters. It is equipped with four
lo-ton, one 25-ton and one 20-ton Morgan cranes,
also four four-ton and six seven-ton cupolas, two
at the CDsaka Military Arsenal.

made

made by the Whiting Foundry Equipment
Company and the others in the arsenal itself. Four

being

Root blowers, each driven by a Westinghouse 40horsepower induction motor, supply the blast for
these cupolas.

The power house

is

equipped as follows

:

In the

boiler room are two Sulzer-Frere Cornish shell boilers, center-fired, each having heating surface of 62

meters and a grate surface of 1.8 square
meters. Each boiler is complete with its own heater,
consisting of two plain cylinders, each of 600 millimeters diameter and of the same length as the boilers.
These heaters are mounted over the boiler shells
and suspended from the angle irons supporting the
square

brickwork.

One Worthington duplex pump and one

restarting injector are provided for supplying feed
w-ater to the boilers.
In the engine room there are two Sulzer-Frere
vertical,

tandem-compound,

single,

balanced-crank

engines, with high-pressure cylinders, 325 millimeters in diameter, low-pressure cylinders 475 millimeters in diameter, and stroke 300 millimeters, operating under a steam pressure of eight atmospheres
The low-pressure
at 257 revolutions per minute.
cylinders have a fixed cut-off and the high-pressure
cylinders a variable cut-off. Each engine is provided with a heavy flywheel, by means of whicti the
angular variation of the engine speed is reduced
to a minimum. The condensers are a part of each
engine, operating from the crank-shaft by eccentrics.
Direct-coupled to each engine is a Westinghouse
ico-kilowatt, 220-volt, three-phase, 3,600-alternation,

composite-wound generator of the two-bearing,

re-

volving-armature type._ The armatures are of the
slotted-drum type, the cores being built up of laminated sheets of steel, pressed on the cast-iron spider
and held in place between two end plates. The armature windings consist of strap-wound coils, formed
and insulated before being placed in the slots, the
coils being held in the slots by retaining wedges of
hard fiber, thus requiring no bands. Two ilVj:kilowatt, 125-volt, multipolar exciters are driven by
There are two threebelt from the main engines.
phase feeders, of No. 0000 gauge each, leading out
from the powder house to a distribution panel located
at a convenient point in the foundry, from which the
circuits of the various cranes and blowers are supplied.
Before any load was put on the generators
they were synchronized, and it was noted, from the
ammeters and tachometers, that there was no perceptible angular variation in the engine speeds and
no cross currents flowing between the armatures.
As it was not possible to get a steady motor load,
the generators were given a trial run on a non-inductive load. This load was obtained by rigging
up three water barrels with iron-plate terminals,
three plates being fastened at the bottom of the barrels and the other three lowered into the water by
pulleys overhead. The artificial load thus secured
provided an excellent means for properly adjusting
the compensating field for perfect parallel operation
and for taking care of the full range of the machines. After this test a fuU-load run of two hours
w-as made with the eranes and blowers working.
The cranes are all equipped with Westinghouse variable-speed induction motors and crane controllers.
The design of the power house and foundry, together with the layout of all machines in the latter,
came directly under the supervision of Mr. G. Kuwada, the mechanical engineer of the arsenal. The
foundry is a model of completeness in every detail

and reflects great credit upon Mr. Kuwada, who is
one of the most clever engineers in Japan. All of
the electrical apparatus, as well as the cranes, blowers and two cupolas, were supplied by Takata &
Co.

Cheap Power Offered Toronto.

A

straight offer of electrical pow'er from the Niagara district, has been made to the mayor of ToThe offer is to deliver the energy in
ronto, Ont.
Toronto at $20 per horsepower per annum, for as
much over 30,000 horsepower as the city w-ants, or
to provide energy at Jordan, Ont., at $10 per horsepower. The proposal comes from the Hamilton and

Lake Erie Power Company, and is made by W.
Pierson Judson of Oswego, N. Y., who is the company's engineer. The scheme has the merit of noveltj', for the plan is not to utilize the waterpower
of Niagara Falls, but to create an artificial Niagara
Falls by connecting the Chippewa River and the

Jordan.
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The Transmission
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The wonderful progress
LJnguishing

fires

of Fire Alarms.'
Elucott.
in

the

of exaided by the
that have been
science

has been materially

improved and increasing facilities
devised for the purpose of notifying fire departments
of the location of the fire with the least possible delay.
In the days of volunteer departments the only means
of notification was the clamorous ringing of a cenfire-bell,
which method meant, at
trally located
least, a considerable delay, and was not always efficient.
The fire losses of to-day would be multiplied
many times if the existing departments were required to depend upon the old system of alarms.
liut inventive genius has supplied many different
means both automatic and manual 'for the purpose
of indicating the existence and location of fires, thus
placing important and necessary information before
the responding fire department in the shortest posis
the
sible time.
\\ ithout exception, electricity
agent which is adopted in the transmission of alarms.
forms
of
apparatus
have
been
designed,
but
Varied
the modern and most commonly used system of today is only an evolution of the first electrically
operated system of 1S52. Our present mechanically
and electrically perfect street box, so simple in construction and operation that a child can operate it
perfectly, was represented in the earlier days by a
box containing a large wheel, upon the periphery
of which were teeth representing numbers or characters, arranged to make and break the circuit as
If the
rapidly and often as the wheel was turned.
individual sending in the alarm was excited and
turned the wheel rapidly, the reproduction of the
characters in the engine houses was more than apt
The present boxes are speeded
to be unintelligible.
10 send the signals, which represent numbers, at
a uniform rate, and when the box mechanism has
been once actuated it will complete its signal without
further attention. The manner of receiving the signals thus sent differs somewhat in various cities,
but as a rule the signals are printed in ink on a

—

—

paper tape.
Actual records of alarms received and transmitted
show the average time required to receive an alarm
from the box and transmit it over two lines to
engine houses requires but 24^ seconds, and with
short-number boxes has been less than 15 seconds.
This speed cannot be obtained with any automatic
repeating or transmitting device in service at the
present time, and it is doubtful if such apparatus will
ever reach the state of perfection that will permit it
to equal these records.

To keep such a system as this in perfect operating
condition requires a force of men who are highly
intelligent and can be relied upon to give their best
Trouble must be anticipated,
efforts to the work.
not awaited, and careful inspections must be made
constantly. When it is considered that the apparatus is distributed in nearly 150 locations within an
area of 180 square miles, and that three different
circuits of wire must be maintained between each
group of engine houses and the central offices, involving the maintenance of over 5,000 miles of wire,
some idea is conveyed of the magnitude of a system
in a large city.
The perfect fire-alarm system must be exceedingly
rapid in the transmission of alarms, in order that
a number of alarms following each other may not
cause delay by blocking the system. The system
[in Chicago] has the facilities for transmitting 60
complete alarms an hour, repeating each one for
comparison, to prevent mistakes, and reporting to
the department the time of return to quarters of
each engine company that might be engaged at each
of the 60 fires. After a recent large fire, at which
31 different pieces of fire apparatus and six commanding officers were engaged, the time required to
report the companies and officers back to quarters
was computed, and it was developed that while their
returns were distributed over a period of two hours
and 18 minutes, the actual time the circuits were
in use was six minutes, divided into yj different
signals, which average a fraction less than 10 seconds for each.
During the time inventors have been perfecting the
ordinary fire-alarm system other inventors have been
at" work upon automatic means of discovering fires,
as well as sending an alarm. Many ingenious appliances have been devised and several have been extensively used.
It would require considerable time
to describe each one, but the following descriptions
of those most commonly used will convey some idea
of what has been done in this direction.
The mercurial system was probably the first system to be extensively used, and in its original construction and design was of little value.
It was
based on the principle of the ordinary thermometer,
though differently constructed. Two wires were run
through a certain section of a building, and at intervals of about 10 feet were placed the thermostats
or circuit-closers. This device consisted of a specially shaped thermometer, the ball of mercury being
connected to one of the two wires by means of a
platinum wire extending through the glass, and the
second wire was connected into the glass tube,
where the column of mercury, when subjected to
sufficient heat, would rise and cause the circuit to
I)e closed, and n current
from batteries maintained
nn the two wires would flow through an annunciator,
which indicated the section of the building In which
I.

Abstract of paper read before the Western Society of EnMr. Ellicott is the city electriciao of Chicago.

gineers.
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the circuit had been closed. An alarm was also sent
to a central office, and from there to the fire-alarm
office, fromvvhich latter place the fire department received its first notification of an alarm.
The principle seemed good, and the details of installation, as
well as recording and indicating apparatus, were

nnich

improved and enlarged upon.
practice, however, that
the

actual

in

It

for a system of this or similar character in which
the telephone lines may be used for the two purposes.
The excessive cost of connecting lines will
be avoided, likewise the cost of operators, which
should bring the total cost of the service down to a

pomt where it will be within the means of small
manufacturers and business concerns.
Manual fire-alarm boxes connected directly in cir-

developed
thermostats

could not be constructed in such a manner that conIniual jarring would not affect them, and as they
had to be made somewhat delicately, it was difficult
to construct a standard thermostat that could be
relied upon when subjected to the varying conditions
of practical service. As an open circuit was used,
no test of the entire wiring could be relied upon,
and much of the system might be out of service at
a time when it might be called upon to operate by
the presence of fire.
This system was subsequently modified and improved by placing in the circuit sections of metal,
fusible at comparatively
low temperatures. The
presence of high temperatures fused the metal sections subjected to it, and the circuit was opened,
thereby actuating certain apparatus designed to indicate the location of the fire.
This system has
proved of sufficient merit to warrant the insurance
companies to adopt their present practice of allowing a certain rebate in insurance rates where such
a system is installed and maintained.
The multiphase-cable system is similar in operation
is

and

in

cuits terminating in the central fire-alarm office afford the very best means of reporting fires. The
nearest approach to the manual system (which, of
course requires the presence of someone to pull the
box) is the connection of some approved automatic
system to the fire-alarm lines, through a regulation
street box, set to operate automatically upon being
released by the automatic system. No perfect system of this character has yet been devised, and much
work remains to be done before the dift'erent city
departments will allow such connection to be made
to circuits operated by them.
Means of testing without sending in a distinct fire alarm, and freedom
from false alarms are the two most important features to be eradicated from the existing automatic
systems before they can be thoroughly relied upon
for connection direct with the fire-alarm lines. When
some perfect automatic system has been devised and
is placed in general use, it will greatly aid the extinguishing of fires in general, and many fires that
are now beyond control at time of discovery will
be extinguished with a nominal loss. In the words
of Fire Marshal Musham, "Any fire can be put out
with a pail of water if it is discovered soon enough."
It is therefore reasonable to assume that most fires
could be well handled with one or two engines if
some automatic fire-alarm system is perfected whereby
an alarm will be sent in before the fire has progressed to a point where a deluge of water would
not save anythig of value.

some respects more desirable. The cable
number of strands of copper wire

constructed of a

wound around

a fusible-metal wire, with a thin
braid, saturated with an insulating compound of lowmelting point, placed between these two conductors.

Around the two is a thin braid, saturated with a
compound of low melting point. The two conductors thus form a circuit insulated only by a medium
that is ruptured by the application of heat.
Excessive heat melts the compound and special metal,
thus forming a circuit for the flow of current which
actuates the indicating apparatus, similar in form
and effect to that of the mercurial system. This system is practically a continuous thermostat, and becomes operative upon the application of excessive
heat at any point.
thermostat constructed with an aluminum diaphragm, adjusted to expand and close or open an
electric circuit and thereby actuate indicating apparatus similar to that employed in the other systems,
has been tried, but not extensively used, although
the principle is good and does not possess some
faults to be found in other systems.
Another form of thermostat was devised, consisting of an expanding metal diaphragm, made in the
form of a push button and used normally as such.
In event of its being subjected to excessive heat, the
diaphragm automatically expanded and closed the
circuit, causing a continuous ringing of the bells,
which were ordinarily operated by pushing the button.
As it was impossible to use any particular indicating apparatus with this style of thermostat, it
has not been used in actual installation.
No less than 20 different styles of thermostats
have been devised in which the breaking of a circuit
and the consequent actuating of indicating apparatus
was accomplished by the melting of a special fusible
metal used to close or hold closed some part of the
circuit.
In general, they have proved unsatisfactory
on account of the inability of manufacturers to secure a fusible metal that could be depended upon
at all times to fuse at a given temperature.
The principle of the expansion of certain classes
of metals when subjected to increase in temperature
has been used in the construction of thermostats for
automatic fire-alarm purposes, but has not as yet

A

proved entirely satisfactory.
Another class of thermostat, in which the circuit
is held open by a plug of highly volatile material
w'hich, upon application of heat, becomes easily compressed by the pressure of a spring and thereby
closes a circuit, has been tried, Ijut does not meet
the requirements, the most important of which is
absolute reliability.
VWth all these different classes of thermostats
one has not yet been designed which fully meets
the requirements under

all

conditions.

Probably one of the most ingenious systems ever
invented was recently exhibited, and under ordinary
The system comprises
tests operated satisfactorily.
a half-inch pipe run through a certain section of a
building and terminating in an annunciator of special
construction, which, instead of operating by the application of an electric current through a magnet,
responded to an increase of air pressure in the pipe.
This increase of air pressure was obtained by means
an explosive cartridge inserted in the pipe at
frequent intervals. The head of the cartridge was
exposed, and upon application of a certain temperature exploded and thereby increased the air pressure
within the pipe, throwing the drop on the annunciator.
The drop on the annunciator not only indicated the section of the building in which the excessive heat existed, but was also arranged to set
into operation a transmitting device which termi-

M

nated in a central station, where a register could be
employed to record the alarm. In one instance this
transmitting device w-as connected to a central telephone system, and the operator obtained the alarm
No changes
iiy
the flashing of the signal lamp.
were required in the telephone circuit, and it was
used for commercial business as well as a fire-alarm
line.
Eventually, there will be many possibilities

Discussion.

When

Mr. Ellicott:
.

in the city a short

Mr. Stein of Australia was
time ago he told us what he saw

New York. He said that, on investigating their
system, he found that it took about a minute and
a half to send out an alarm. I told him we did
considerably better than that, that our records on the
4th of July, when we had a number of alarms, were
reduced to an average of 21 seconds for receiving
and transmitting each alarm. He said
"That is
pretty good, but I can beat that." He then asked
me what our best record was. I told him it was a
fraction less than 15 seconds.
He said he had a
record of 13 seconds, so I did not see any chance
to get ahead of him.
But without trying to minimize the time used in transmitting alarms, I think
the tendency is to reduce the actual time in notifying the fire department of the existence of a fire.
\Ve are coming, before very long, to a system of
fire-alarm boxes to be placed throughout buildings.
That is, in every section of a building will be placed
a box connected either to the city system or to a
system of its own. The firemen throughout the
country are recognizing every year the value of saving a few seconds of time, and all energies are directed toward saving those few seconds.
E. P. Warner
I notice that Mr. Ellicott, in describing the lines as they enter the station, mentions
them as passing through safety appliances. That
would indicate that there were many things in connection with the system that placed the system in
jeopardy to some extent. I would like to hear from
]\Ir. Ellicott as to these safety devices, their application and the success attained.
in

:

:

Here in Chicago we have tried no
Ellicott
than four different devices for protecting the
crosses with high-tension
office instruments from
trolley lines and lightning discharges, but we have
not been able to find anything that could be relied
upon to operate quick enough. We finally devised
a circuit-breaker which
works magneticall}', and
which, up to the present time, has not failed in a
Mr.

:

less

We

single instance.
It is not complicated.
had a
cross last Friday with the West Division street railalso had a cross
it operated perfectly.
two or three days before that with the Commonwealth Electric Company (3,000 volts), and saved
our instruments in the office and kept li'.e line open,
showing the cross was still on until a repairer
have tried safety devices in
reached the point.
other places, but the discharge of lightning is liable
to burn out the safety devices and leave the circuit
open.
There was one storm in 1S9S when a number of
wires were broken down across trolley wires, and
in one hour the damage done to our system cost us
Besides, it was quite a serious mat$2,200 to repair.
There were a number of lines out of service, in
ter.
addition to the amount of money expended.
I would like to ask whether there
Mr. Warner
is any one device that has been found capable of giving complete protection.
"Sir. Ellicott:
have two different devices; the
circuit-breaker, which opens the circuit on the presence of an excess of current on a line, and ordinary
lightning arresters. These are the only two devices
we use at the present time for the protection of the
instruments on a line during these crosses and light-

We

way, and

We

:

We

ning storms.

The municipal electric-light plant of Wilmington,
Ohio, has been sold to the United Water and Light
Ciimpany for

$12,000.

It

cost $30,000.

February

21,
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Notes.

— The

alleged inadequacy

surface
of service provided by the elevated and
street-railway companies of the city continues to be
the chief topic for discussion, and interest has centered in the report made yesterday by the State
The report was upon the
Railroad Commission.
complaint made by the Merchants' Association of
New York city against the Interurban Street Railway Company and the Union Railway Company for
failing to supply proper and adequate accommodaThe commission lays the blame
tions to the public.
for the complaint of conditions upon those who
have been in charge of the city's affairs rather than
upon the transportation companies. It is charged
that the officials of the city have treated the transportation companies as if they were public enemies,
and that every plan for the relief of traffic congestion and the improvement of transportation facilities has been tardilj' undertaken and slothfuUy carThe commission finds that little can be
ried out.
The only
done to bring about immediate relief.
in which existing conditions can be improved
without costlj^ improvements, which it would take
years to complete, the commission holds, is for the
city authorities to find a way to bring about a better
The board asks for
regulation of vehicular traffic.
a code for the regulation of vehicular traffic, recommends a larger terminal for the Brookh-n Bridge
and the railway lines centering there, and for more
A subtunnels and bridges across the East River.
way at Broadway, Sixth Avenue and Thirty-fourth
Street is also recommended, and various other suggestions are made to the city and the company to

way

afford the public better accommodations. The board
recommends that the Interurban company add to its
main lines equipment 250 closed cars, exclusive of
It finds that
175 open cars now under construction.
the company has ample car equipment and electrical
power capacity', but wishes to provide for the future.
"With respect to the cleaning and ventilation of
cars," the report says in conclusion, "the board has
investigated the methods employed by this company in cleaning its electric cars, and finds that due
It is a matter of
attention is given to the subject.
great difliiculty to both heat and ventilate a street
car at the same time, to suit the desires of a number of passengers. The subject properly belongs to
report with especial referthe health authorities."
ence to the Bronx is soon to be made.
The West Side Citizens' Transit Reform Committee of One Hundred has sent to the attorneygeneral of the state a report and letter signed by
many prominent citizens, stating that he has the
powei under the Manhattan Railway Company's
original charter to force the company to provide
a seat for every passenger between rush hours, to
make the stations sufficiently large for the comforta-

A

travelers, and to equip every
platform with adequate roofs.
.\s another chapter in this traction investigation
a bill has been introduced in the Legislature at Albany which provides for the creation of a board of
railroad commissioners of the city of New York.
It is stated by the framers of the bill that the state
board, how'ever able, is incapable of dealing with
home transit problems, while an efficient city railroad commission would take up these problems and
not wait for pressure of public opinion.
The Citizens' Union is preparing a bill for the
ble

accommodation of

Legislature which shall amend the rapid-transit act
so as to permit the construction of roads without
at the same time compelling the letting of contracts
The union also believes that
for their operation.
the city should have authority either to operate them
itself or to contract for their operation for a period
not exceeding 10 years if equipped by the city, or
not more than 20 years without such equipment.
The bill which provides for the $25,000,000 terminal
improvement plan of the New York Central Railroad Company in New York city has been introduced at Albany. It authorizes the Board of Estimate and Apportionment to make to the railroad company the necessary grants for the depression of its
The company is to prepare plans for the
tracks.
building of viaducts which will reopen to traffic the
cross streets from Forty-fifth Street to Fifty-sixth
Street, inclusive, and is to bear all of the expense
of the construction of these viaducts, excepting the
Park Avenue viaduct, in excess of $600,000. The
city is to pay to the company $600,000 as its contribution to the cost of these improvements, and the
railroad is to pay to the city $25,000 annually for
The use
the use of the sub-surface of the streets.
of steam below- the Harlem River is forbidden. The
company is required to substitute for steam elecother than steam
tricity, "or any motive power
which does not involve combustion in the motors
themselves."
The work on the improvement is to
begin within 30 days after the grant of permission
to proceed, and is to be completed within five v'ears.
The Brooklyn Rapid Transit Company has entered into an agreement w-ith the Edison Electric
Illuminating Company by w'hich it will receive
enough additional power to operate elevated trains
on all roads, except in the Ridgewood division, by
The new system w^ill
clectricit}' instead of steam.
be in operation after to-morrow, but at first the
electric trains will not be operated during the rush
hours.
As soon, however, as sufficient power is
obtained steam as a motive power will be given up

lOl

completely. For several months the Brighton Beach,
Bay Ridge, and West End trains have been operated

by

R.

Bibbins of the Westinghouse Companies'
Publishing Department of this city delivered an interesting address at the last annual banquet of the
New York Physics Club upon the. subject of "Recent Developments and Use of Electric Power."
i he speaker dwelt upon the present trend of engineering practice in the field of power utilization.
Late inventions w^ere also touched upon in the address, prominent among them
being the Hewitt
vapor lamp and converter and recent single-phase
traction systems.
Mr. Bibbins' address formed the
closing number of an excellent programme of short
addresses by guests of the club upon questions pertaining to proper methods of education in physical
science.
Prof. J. M. Jameson of the Pratt Institute,
Brooklyn, occupied the chair.
.A-t
the annual meeting of the New York and
New Jersey Railroad Company in Jersey City
\yednesday, these directors were chosen:
David
'^Tracy Rogers and Charles W. King.
.X°.""?'
This is the company that is building the tunnel under the Hudson River, from Fifteenth Street, Jersey
J.

City, to Morton Street, Manhattan.
W. G. McAdoo, president of the company, said the work on

the tunnel w'as progressing favorably.
It is expected that trolley cars will be running through the
tunnel within a year. Senator Depew, from the
committee on commerce, has reported favorably to
Congress the joint resolution granting to the New
York and New Jersey Railroad Company the privilege .of constructing an underground railroad under
government property in New Y'ork city.
O.

Boston, ^February 14.— The Pittsfield Street Railway Company has effected a settlement with the
heirs of William Craig, the United States secretservice guard who was killed in the collision with
President Roosevelt's carriage, September 3d, 1902.
The amount paid by the company has not been made
public.

The Woodbury and Waterbury
Company has asked the Connecticut

Street Railway
Legislature for

authority to build an electric railway in Woodbury,
Middlebury and Waterbury, to connect with the
Connecticut Railway and Lighting Company's system. The company stock will amount to $200,000.
company of Bangor (Maine) capitalists has
raised $50,000 for the building of a large dam at
Thirty-mile rips on the Sebasticook River, a few
miles from Pittsfield, Maine. The dam will be begun in June and the company proposes to install an
electric plant capable of generating 1,000 horsepower
The current will be transmitted to Pittsfield, to be
used for manufacturing purposes.
Leroy \\'. Baldwin and other New York capitalists
are planning to build a combination electric and

A

steam road between Rutland and Randolph, Vt., via
Mendon, Chittenden, Pittsfield, Sherbourne, Stockbridge and Rochester. They propose to run way
trains by electricity and through trains by steam.
These people have obtained control of the Rutland
Street Railway Company, the Chittenden Power
Company and the People's Gas Light Company.
A Hartford trust company has asked the Connecticut Legislature to grant it articles of incorporation.
It is thought that the trust company is to be formed
for the purpose of financing a company to build a
third-rail
railroad
between Hartford, Middletown"
and New Haven, to parallel the New York, New
Haven and Hartford Railroad Company. The capital of the railroad company is to be not over $1,000,000.

The East Lyme (Conn.) Street Railway Company
has organized, with Richard C. Morris as president
and treasurer, and Calvin S. Davis as secretary.
The company has a capital of $100,000, all subscribed, and it will build an electric railway between
New London and East Lyme, Conn.
It is reported that the Edison Electric Illuminating
Company has acquired the Newton and Watertown
(Mass.) Gas Light Company, the Framingham
(Mass.) Electric Company and the Natick (Mass.)
The company

Gas and Electric Company.

is

pre-

paring to petition for authority to issue new stock
with which to capitalize its purchases.
The Fair Haven and Westville (Conn.) Railroad
Company has begun extensive double-tracking and
remodeling Tts tracks. The work will require the
labor of 400 men for the next four months. The
will straighten the tracks on its Woodmont
division, thereby saving 15 minutes' running time
between New Haven and Woodmont. The company has awarded the contract for building bridges
over the Cove River at West Haven and the Oyster

company

River at Woodmont.
The Bryant Electric Company has acquired land
adjoining its Bridgeport (Conn.) plant and will build
an addition to its factory.
South Norwalk, Conn., will soon ask for bids for
the improvement and enlarging of its municipal electric-light

plant,

additional

will be

The

on which

it

dynamos and

will

a

expend

$15,000.

new switchboard

installed.

Rockville, Broad Brook and East Windsor
Street Railway Company has been organIts charter provides a capital of $300,000.

(Conn.)
ized-

The Connecticut Railwav and Lighting Company
will

to Naugatuck, where

it

this,

and

Hartford

as the line will parallel

will con-

New

with the Vvaterb.ury system, but the

York,

company will oppose
its Naugatuck division.

Canadian Intelligence.
Toronto, February 13.— The Ottawa Electric Railway Company met with the loss of about $12,000
on February 8th, through the collapse of one of its
large car sheds, which, on examination, was found
to have been structurally weak, and when so many
tons of extra weight was thrown upon it by the extraordinary fall of snow, it succumbed, and in its
fall destroyed two of the large Britannia
cars and
badly damaged a number of others.
The Hamilton Cataract Power, Light and Traction Company has been incorporated to take over the
business of the Hamihon Light and Cataract Power
Company, which already controls the electric street
railway.
It is the intention of the new company
greatly to increase the business.
The first thing
it intends to do is practically to double the
power
of the plant at the power house at DeCew Falls,
some 20 miles away. As soon as the frost is out
of the ground, the work of extending the radial
electrical railway from Burlington to Oakville will

commenced and pushed to completion. There
no intention of extending it to Toronto, as it
expected that one of the suburban electric railways running out of Toronto will be extended to
meet it.
jj.
be
is
i<;

From the Buckeye

State.

—

New England News.

Two

way from Seymour
r.ect

New Haven

electricity.

soon begin the construction of an electric

rail-

way between Seymour and .\nsonia. Conn. The
company is seeking a franchise for an electric rail-

Cleveland, Ohio, February 16. Henry A. Everett,
E. W. Moore and other prominent members of the
Cleveland syndicate are arranging for the formation
of a securities company, which will take over all
the roads in which these men are interested on long
leases, and will operate them on a guaranty of so
much profit to the stockholders and the interest in
the outstanding bonds.
The roads which would pass
under the control of the new company, if its organization is completed, are the Detroit United, Toledo
Railways and Light Company, Cleveland, Painesville
and Eastern, Northern Ohio Traction and Light
Company and the Lake Shore.
Cars have been put in operation on the Steubenviile-Toronto line, which ceased operation for a
time on account of the destruction of the power house
of the Steubenville Traction and Light Company by
fire.

It

and

is

reported that the Cincinnati, Lawrenceburg

Aurora Electric Street Railwav

Company

is

preparing to furnish light to the villages through
which its line passes. In that case the company
will install lighting machinery sufficient for its purpose, and the lead wires will be carried on the
overhead structure of the road. The installation of
the service in the villages will also call for material
of that kind and lamps, as they will be needed.
The report comes from Cincinnati that arrangements will be completed within a short time to operate a direct line Ijetween Cincinnati and Cleveland.
This will be accomplished by uniting the interests of
the Cincinnati, Dayton and Toledo Traction (Company, the Dayton and Troy Traction
Company,
owned by the Clegg-Winters syndicate, and the Toledo,_

Bowling Green and Southern, owned bv George

B. Rerper and others, and the Western Oliio Traction line, which is also owned by the Mandelbaum
people.
The employes of the Little Consolidated Railway,
Cleveland, gave Superintendent George G. Mulhern
a pleasant surprise last Monday evening, the occasion being the anniversary- of his birth— the sixtieth
milestone.
About 300 of them marched to his residence, headed by a band, and when they were admitted, Conductor F. W. Hoyer, in behalf of all,
presented Mr. Mulhern a large cut-glass bowl and
18 glasses to match.
The Ohio Valley Electric Railway Company of
Parkersburg, W. Va., has been incorporated for the
purpose of building an electric line from Williamson
to Sistersville, through St. Marys and Friendly.
Attorney V. B. Archer of Parkersburg represents
the incorporators.
Marietta men have secured the right-of-way for
an electric line from that town up the Muskingum
River to Lowell, with the ultimate intention, it is
said, of extending on to Zanesville.
At a meeting of the stockholders of the Lake
Shore Electric Railwav Company held to-day it was
decided to finance the company along the lines ex
plained in the Western Electrician some time ago.
The entire bond issue will be $11,000,000. 'The general mortgage is for $7,000,000, and of this only
$1,000,000 has been issued. There W'ill be $4,000,000
to retire underlying liens and $2,000,000 held in the
treasury to improve the properties.
The preferred
stock issue will be increased from $1,500,000 to $3,000,000 and common stock to the amount of $4,500.coo has already been issued. The stockholders have
agreed to take this preferred stock at 60.
The
-American Trust Company of Cleveland is at the
head of a syndicate of banks which w-ill underwrite
$1,750,000 of the bonds, and it is said that it will
form a pool or voting trust, to continue for five
years, in the hands of which will be placed the control of the property.
The Appleyard syndicate has asked the State
Board of Public Works to consider an application
for a lease of the waterpower at Roscoe, where the
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Tuscarawas and Walhounding Rivers converge,
and form an excellent place for power. In case the
lease is made, the syndicate will use the power for
generating electricity for its electric lines.
The Toledo, Columbus, Springfield and Cincinnati
Traction Company has been granted a 25-year franchise to operate an electric line in the town of Marys-

A

movement is on foot at Raleigh, N. C, for a
large electrical combination to include the streetrailway system, the gas and electric-lighting plant
and the big power plant at llilburnie on Neuse
River.
The combination, it is said, will probably
be effected.
L.

Northwestern Notations.

ville.

Electric Manufacturing
the offices of the company in Cincinnati last week. They tendered a
banquet to their employers one evening, and the
menu was made up of the choicest collection of eatables that could be gathered up in the various localities where the gentlemen reside, each one bringing with him an ample supply for the purpose. As
they come from all portions of the United States
and Canada, this formed a rather unique feast.
The Cincinnati Traction Company is making a
large addition to the Hunt Street power house, and

The agents of the Bullock
Company held a meeting at

will

put in seven

moving two of

new 300-horsepower
The plant

the old ones.

rewill be 10,boilers,

000 horsepower when completed.
F. G. Lette and H. C. Hart are at the head of a
movement to build an electric road in fronton, with
branches up and down the river from that point.
It is stated that the Youngstown and Southern
Railway Company is ready to award contracts for
and
its line between Lisbon and East Liverpool,
that a contract will be given the W'estinghouse peooperate
sufficient
to
electrical
equipment
ple for
heavy freight trains. This will include several electric

locomotives.

The stockholders of the Norwalk Electric Light
and Gas Company have transferred the property to
the Cleveland and Southwestern Railway Company.
The owners of both are practically the same- people,
0. XI. C.
the Pomer'oys and Mandelbaums.

Michigan.

—

Work on securing options
Detroit, February 16.
for the private right-of-way for the Black-Mulkey
Detroit-XIonroe-Toledo

electric

line

is

progressing

rapidly.

At

a recent meeting of the

Common

Council of the

village of Pentwater, a Chicago syndicate made application for a franchise to operate an electric rail-

road through the village.

The

syndicate proposes

an interurban line from Ludington through
Pentwater to Hart. The line will place the fruit
belt of Oceana County in direct connection with
two good shipping points, Pentwater and Ludingto build

ton.

the annual meeting of the Grand Rapids, Holland and Lake Jlichigan Electric Railway Company
at Grand Rapids the following-named directors were
elected
B. S. Hanchett, Jr., of Grand Rapids, S.
Hendrie of Detroit, L. J. Ringe and \\illard Kingsley of Grand Rapids, and W. H. Beach of Holland.
B. S. Hanchett was elected president, L. J. Ringe
vice-president, S. Hendrie treasurer and manager,

At

:

and W. H. Beach secretarj'.
Engineer P. W. Keetin.g has let contracts for the
Trenton electric-lighting-plant building to L. C. Buhl.
The plant is expected to be in operation by March
1st.

A

February

workmen is busy finishing up the
equipment of the Lansing-St. Johns railway, as the line must be in operation by March 1st,
large force of

electrical

or the franchise will be forfeited.
Two companies have asked Hillsdale for an electric-railway franchise. One company proposes to
enter from the east going out west, and is known
as the east and west road. This road is projected
The other
to run between Hillsdale and Adrian.
comes in from Bryan, Ohio, on the south, and goes
on north to Jackson.
The Greenville Gas, Electric Light, Power and
Fuel Company of Greenville, with capital of $150,000, has been incorporated.
At the annual meeting of the Detroit, Ypsilanti,
Ann Arbor and Jackson Railroad, J. D. Hawks was
elected president, S. F. Angus vice-president and
treasurer, and F. D. Hinchman secretary.
The condition of the property is such that no large amounts
will be required for betterments or equipments.
C. G. W.

Southern Developments.

—

Charlotte, N. C, February 14. The High Point
(N. C.) Electric Company has been incorporated,
with $50,000 capital, by W. S. Thompson of Greensboro and others. The plant is now owned by C. M.

Richardson.

Thomas McClelland of Jackson, Miss., is at the
head of a new company proposing to put in an
independent lighting plant.
An amendment to the sundry civil appropriation
bill has been adopted in Washington
which is of
much importance to southern waterpower development. The amendment increases to $200,000 the
appropriation for gauging and measuring the water
streams of the country. The original appropriation
was only $100,000.
Col. T. C. Duncan of Union, S. C, is interested
in a big scheme to harness the waterpower of Broad
River and bring electric power to Union for commercial purposes.
The Greensboro (N. C.) Electric Company may
build a miniature electric railway at Lindsay Park.
A complete electric plant for lighting has been installed at Guilford College, near Greensboro.

—

February 14. The St. Paul City
Railway Company has effected a settlement with
the city of St. Paul on the suit for damages for
electrolysis to the water pipes.
The company agrees
to repair all damages to water mains caused by return currents and to adopt measures which will
prevent further damage and pays the city's costs in
prosecuting the case thus far, amounting to about
The company has employed experts to ex$8,000.
amine the tracks and ascertain the loss of return
current.
These experts, with the city's experts, will
make additional tests and file a report recommending
additional appliances and changes in the system as
Minneapolis,

shall prevent further injury to the mains.

after
the changes are made, the current still escapes, the
water board is free to renew its suit for damages.
If,

The Duluth-Superior Traction Company announces
its plans for the coming season include the
expenditure of $250,000 in improvements in Duluth
and Superior, ilost of this will go for rebuilding
the tracks and for new cars, etc.
Hord & Keator, who have a franchise for a streetrailway line at Mankato, Minn., have been granted
a franchise through the county toward St. Peter.
They now seek admission to St. Peter, and will
build an interurban line between those cities.
The Oelwein and Northwestern low-a Interurban
Street Railway Company has filed articles of incor-

that

at Oelwein, Iowa, with $200,000 capital
stock.
The company proposes to build from Oehvein
to Points in Fayette and other counties.
The city of Mitchell, S. D., has taken steps toward
abrogating a 20-year contract with the electric-light
company. It w-as entered into 13 years ago and gave

poration

the company an exclusive franchise and contracted
for eight arc lights at Sii a month.
Five years ago
an attempt was made to break the contract, but
without result. Now the council thinks that the
service has been so poor that it ought not to be a
difficult matter to annul the contract.
new suit has been filed against the city of
Winona, Minn., to prevent the entering into a contract for the construction of a municipal electriclight plant, on the ground that bonds cannot be
issued except in violation of the city charter.
The State Electrical Contractors of Minnesota
held a semi-annual conference in St. Paul last w'eek.
They considered various subjects of interest, and
interspersed their sessions with social engagements.
banquet wound up the affair. The next meeting
will be held in Minneapolis in Jul3^
bill to substitute the electric chair for hanging
has been offered in the state Legislature of Minne-

A

recognition of his

A

The La Crosse and Northern Electric Railway
Company has been formed at La Crosse, Wis., to
build a line to Galesville, Wis.
Power will be obtained from Black River, if a bill now .in the Legislature, allowing a dam across the river, is passed.
Fertile, Minn., has voted to install an electric-light
plant.

The John V. May

Electric Railway Company has
at Clinton, Iowa, to build an interurban

been formed
line to Davenport.
The company has been working
R.
to secure a right-of-wav for some time.

PERSONAL.
H. T. Paiste of Philadelphia, one of the wellknown electrical men of that city, was in Chicago
this week on a business trip.

David Lachaine, late of the Montreal Street Railwa\' Compan}^, has been appointed foreman of the
Paris Traction Companj', France.

W. D. Robb, superintendent of motive power for
Grand Trunk Railroad, has appointed W. D.
Hall electrical engineer over the entire system.

the

President T. J. Carling of the Macon (Ga.) Electric Light and Railway Company, has tendered his
resignation, and E. L. Bemiss of Richmond, Va.,
has been elected to succeed him.

The Employes' Benefit Association of the Seattle
Electric Company recently gave a smoker and reception, in honor of Howard D. Grant, the new
general manager of the company.
William D. Ray announces his association with
the W'estinghouse Traction Brake Company for representation in the central states, with headquarters
at- 716 Union Trust Building, Detroit, Mich.

Luke Robinson, w'ho was formerly superintendent
of the Montreal Park and Island Railway of Montreal, Que., has been appointed assistant superintendent over the entire Montreal Street Railway and
the Montreal Park and Island systems.
Sir George Gabriel Stokes, master of Pembroke
College, Cambridge LTniversity, and Lucasian professor of mathematics in the same institution, died
on February ist in his 84th year. He was an Irish-

man and an eminent

scientist.

He was

appointed

chair of mathematics as far back as 1849.
From 1885 until 1890 he was president of the Royal
Society, and in 1889 he was created a baronet in
to

his

in

1903

the interest of science.

For several years he was a member of Parliament
from Cambridge University.
Charles L. Lewis has been appointed superintendent of the newly created district of the Postal
Telegraph-cable Company embracing Southern California, Arizona and New Mexico.
Mr. Lewis is but
30 years of age, but has been a telegrapher for 16

He was promoted from the position of asmanager of the Postal office in Los Angeles.

years.
sistant

Dennis J. Swenie, for 22 years head of the Chicago Fire Department, died on February i6th at
the age of 63 years. For the last two years he had
been president of the Chicago Fire Appliance Company, agent for Kilfyre, the fire-extinguishing comPyund, and it is believed that an indirect cause of
his death was due to exposure at a demonstration
of this compound made on February 7th on an old
horse car belonging to the Chicago Union Traction

Company.
Several changes in personnel have been made reon the engineering staff of the New York
Central and Hudson River Railroad Company, following the promotion of W. J. Wilgus to fifth vicepresident of the company.
Mr. Wilgus has been
succeeded by H. Fernstrom as chief engineer.
V.
Spangberg has been appointed designing engineer,
vice G. R. Wadsworth, transferred.
Arthur J.
Slade has received the appointment of mechanical
engineer, with office in New York, in charge of the
designing and construction of heat, light and power
plants, water and fuel supply stations, vice Edwin
B. Katte, recently promoted to electrical engineer.
John D. Keiley. formerly assistant master mechanic
of the Brooklyn Rapid Transit Company and well
known for his work in electrical car equipment, has
cently

been made assistant electrical engineer.
Colonel Henry G. Prout, so well known from his
i6 years' work as editor of the Railroad Gazette,
has returned to commercial life, accepting the position of vice-president and general manager of the
Union Switch and Signal Company. Colonel Prout's
military title was received from his connection with
the Egj-ptian army. He entered that service as
major of engineers and was a colonel on the general
staff when he resigned after 4V2 years' service.
He
served before that time in the Civil War and was
graduated from the University of Michigan in 1871
with the degree of civil engineer. He has had a
varied engineering experience and is a member of
the American Society of Civil Engineers, Engineers'

New York and several other associations.
a technical journalist, he has displayed conspicuous ability and a consistent adherence to dignified
Club of

As

ideals.

A

sota.

work

21,

ELECTRIC LIGHTING.
Dexter, Mich., will vote upon a municipal-lighting
proposition on March Sth.
The estimated cost of
the plant is $S,ooo.
It is thought that the proposition will be carried.

The Morrison Electric Lighting Company of Mor111., has been incorporated with a capital stock
of $40,000 by A. V. Viner, Luther R. Ramsay and
rison,

Samuel
J.

il.

McCalmont.

W.

Cassidy is president of the
incorporated at Quincy, III,

new

light

com-

pany,
with a capital
stock of $200,000. The company will spend $175,000
in the construction of the plant, and will go into
the light and power business on a large scale.

The license committee of the Chicago City Council
has recommended for passage an ordinance requiring
the elevated railroads of the city to equip their stations with electric signs, one for every 40 feet of
platform, stating plainly the name of the street.

A

deal has been consummated whereby a syndicate of eastern capitalists headed by W. F. Sheehan
of
York has acquired control of the Louisville

New

Light Company a.nd the Citizen-;' General
E'ectric Compan,', controllii-g nearly all the electricli!;:.t-ng contracts in Louisville, Ky.
Nearly $1,000,000 is involved.
r.icctric

J. A. Gaboury, president of the Greenville (Miss.)
Light and Car Companj', has returned from a
trip to Chicago.
He says that arrangements have been completed for the construction at
once of a new electric-light plant in Greenville for
his company.
A new location will be secured, a
new building erected and new machinery put in.

business

.\nthony N. Brady and his associates are said to
be seriously considering the formation of a holding
company to take over and consolidate the LouisElectric Light Company with the Citizens'
ville
Lighting Company of Louisville and also the Louisville Gas Company.
It is arranged to consolidate
the gas company with the holding company having the management of the two electric-light companies.

ELECTRIC RAILWAYS.
The City Council

of Dixon, 111., has granted a
franchise to the Sterling, Dixon and Eastern ElecRailway Company. The franchise protects the
interests of Dixon people in every particular, and is
for a period of 20 years.

tric

The p^roperty of the Albany and Hudson Railway
and Pow-er Company was sold at Troy, N. Y., on
February nth, to a representative of the Colonial
Trust Company of New- York, holder of the mort-

February

21,
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gage of $2,500,000. This sale includes
company's property in Columbia and

of

all

the

Rensselaer

Counties, the gas plant in Hudson, the electric power
house at Stuyvesant Falls, Electric Park, and the
Hudson Railway. The company had been unable to
pay interest since the accident two years ago, in
which several lives were lost. The road will be

reorganized and continued under

new management.

Numerous experiments, so far unsuccessful, have
been made with a view to discovering some method
of reducing the noise due to the trains on the Berlin
In one case a length of
electric elevated railway.
100 meters was laid with a layer of felt between
the rails and the ties, but the reduction of the noise
In another case hollow
thereby was insignificant.
This method
iron ties filled with sand were tried.
had, on a small scale, given good results, but in
proved
of litpractice
on
the
elevated
railway
actual
In other cases the substitution of longitle use.
tudinal for cross ties has been tried, as has also the
introduction of a lead sole-plate between the rail and
the tie. Still another plan under test is the filling
The problem is,
in of the car wheels with wood.
however, still unsolved.

copies of which may be had at Washington, or at
the office of the custodian at Minneapolis.

Proposals will be received by the city of Muscatine, Iowa, until March lOth for arc street lighting
and commercial lighting. Bids may be made on
lamps operated in series and on both alternating
and direct current. The successful contractor will
be awarded a lO-year franchise. Bids should be
addressed to A. K. Roff, city recorder, Muscatine,
Iowa.

The Fostoria Incandescent Lamp Company has
been awarded a contract by the New York Central
and Hudson River Railroad Company for the entire
supply of standard and train-lighting lamps of that
company, as well as of the Boston and Albany, and
various other lines leased and operated by the New
York Central. This contract, along with a number
of other large ones, such as the treasury contract
for all government buildings, etc., seems to indicate
that the Fostoria product is at least holding its
own, and Sales Manager Geary is to be congratulated.
The New York Central order involves about
75,000 lamps.

The Westinghouse Machine Company

TRADE NEWS.
The H. T. Paiste Company of 3105 Ludlow Street,
Philadelphia, is offering $50 in gold until March
loth for the best suggestion of a name for its new
"P-K" shade-holder lamp socket. The shade-holder
is made inseparable from the socket shell.
At a recent meeting of the directors of the DickHard Rubber Company, Springfield, Mass.,
P. M. Taylor was elected general manager and
This comtreasurer, succeeding Carl F. Siemon.
pany is now doing a large business in insulating
keys and
mouthpieces,
switch
shells,
receiver
blocks,
other composition goods, insulating material and
inson

specialties for electrical trade.

Sealed proposals w-ill be received at the office of
supervising architect. Treasury Department,
the
Washington, D. C, until March i6th, for the installation of a conduit and electric-wiring system for
the United States postoffice at Wilkesbarre, Pa., in
accordance with the drawings and specifications,
copies of which may be obtained from the supervising architect, or at the office of the superintendent
of construction at Wilkesbarre, Pa.

Sealed proposals will be received at the office
of the super^-ising architect. Treasury Department,
Washington, D. C, until March 19th, for the enincluding plumbing, heating apparatus
and electric conduits and wiring, of the United
States Postoffice, etc., at Minneapolis, Minn., in
strict accordance with drawings and specifications.

largement,
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says that,

although upon the market less than four years, there
is already in successful operation 4,000 kilowatts of
steam-turbine machinery and 7S,ooo kilowatts have
been contracted for.
new turbine-building shop
has recently been put into service by the company
mentioned. The steam-turbine equipment of the
Hartford (Conn.) Electric Light Company is to be
duplicated.
The present Corliss-engine equipment
will be replaced by two 1,000-horsepower turbines,
direct-connected to revolving-field polyphase generators.
These units will operate in parallel with
the 1,500-kilowatt unit installed one year ago. The
turbine plant will operate upon superheated steam,
with 150 pounds pressure and a high vacuum.

A

The Allis-Chalmers Company
move its general offices from

will

May

on

1st re-

the present location

Home

Insurance Building to the New York
Life Building, corner of La Salle and Monroe
Streets, Chicago.
This move is another indication
of the progressive spirit which prevails in the management of this strong industrial. The company has
for the last two years been expending large sums
of money in betterments at its various works in
Milwaukee, Chicago and Scranton, so as to give
its customers the best possible service in point of
economy and quick deliveries. The new offices of
the Allis-Chalmers Company will provide ample
space for the various sales departments and general
business offices. During the last two months orders
for either engines, mining machinery, rock-crushing
machinery, sawmill machinery or flour-mill machinery were booked from England, South Africa, Mexin the

Canada, Chile, Central America, Brazil, West
A.ustralia, Turkey, Finland, Yukon Territory, Belgium, British Columbia, Bolivia, Hawaiian Islands,
Peru, Alaska, China and Philippine Islands.
ico,

BUSINESS.
The Beardslee Chandelier Manufacturing Company of 253 and 255

S. Canal Street, Chicago, has
other contracts now under way the furnishing of the gas and electric-lighting fixtures for the
new Carnegie Library at Greencastle, Ind., which
it
is furnishing through
the Greencastle Electric
Light Company. It also has the contract for manufacturing the fixtures for the Decatur Plumbing and
Heating Company of Decatur, 111., for the new
library building at that place. The company is getting out some new and tasty designs for its spring

among

trade.

The Reynolds Electric Flasher Manufacturing
Company, 221 Fifth Avenue, Chicago, manufacturer
of the improved Reynolds flasher for flashing electric signs, etc., reports a large business during the
last month.
This flasher is driven with the smallest
type of electric motor and operates automatically.
It is made of very few parts, and the liability of its
getting out of order is slight.
The Reynolds company has placed its device in all parts of the country, and as the number of electric signs is constantly increasing new adaptations are constantly
presenting themselves.

Among

engine

the
for

Company

sales

of

the

Allis-Chalmers

January were the following
St.
Louis and Suburban Railway Company, St. Louis,
Mo., one 30 and 50 by 60 cross-compound ReynoldsCorliss engine and two 32 by 60 cylinders
Hunter
Milling Company, Wellington, Kan., one 16 and 30
by 42 cross-compound horizontal engine; Gunther
Foundry, Machine and Supply Company (for Alamo
Cement Works), San Antonio, Texas, one 20 by 42
girder-frame, horizontal engine, with
and
boiler
heater; William H. Patterson, Smithville, Mo., one
:

;

30 girder-frame horizontal engine, with boiler

12 by

and heater W. S. Typer Company, Cleveland, Ohio,
one 22 and 36 by 42 vertical cross-compound engine;
E. H. Dyer & Co., Cleveland, Ohio, two 10 by 30,
two 14 by 36 and two 12 by 30 1890 engines Georgia
Iron and Coal Company, Chattanooga, Tenn., one
44 and 84 by 60 long-crosshead blowing engine;
United Engineering and Contracting Company (for
Imperial Hotel), New York, two 18 by 42 1890
;

;

Penn Allen Portland Cement
engines
Company, AUentown, Pa., one 20 and 40 by 42
cross-compound Corliss engine, one 14 by 36, one
12 by 3c and one 18 and 36 by 42 cross-compound
horizontal

;

engine.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Electric Railway.

719.983.
lyn,

N.

Frank M. Ashley, Brook-

Y., assignor to the

pany, Schenectady, N. Y.

General Electric ComApplication filed Feb-

permit the actuation of the signal device.

the connection of a
load from one source of current to another when the
first source diminishes are described.

Ijm,

N. Y., assignor

Frank M. Ashley, Brookto

the

Company, Schenectady, N. Y.
February 26, 1S98.
The system consists

10, igo^.

(See

cut.)

General
Application

Telegraphy. Patrick B. Delany, South Orange, N. J. Application filed March 18, 1901.
See page 147.

720,020.
east,

Electric
filed

of a feeder, a sectional service or

working conductor, the sections of which are normally
disconnected from the Eeeder, switches for closing the
connection between the respective sectious of the working
conductor and the feeder, magnet armatures mechanically
connected with the switches, an electromagnet carried by
the car having a continuous polar face adapted to attract
two successive armatures simultaneously, and two sets of
batteries carried by the car adapted to be connected
alternately to the actuatiog coil of tbe electromagnet and
the main source of current supply, whereby the inagnet
can be energized when the working conductor is disconnected from the feeder. (See cut.)

Schenectady, N. Y., assignor to the General ElecCompany, Schenectady, N. Y. Application

tric

October 4, 1901.
The controller is provided with a rotatable contact-carrymember and a series of fixed contact fingers for engagement therewith, a blow-out coil common to a number
of the fingers, and a movable member for supporting the

filed

strength of the

Electric Railway.

February

720,004.

ruary 26, 1S98.
Means for automatically changing

719.984.

Office)

duce variations in the current on the line, such variations
passing to and lowering the resistance of the coherer, to

Medicinal Battery. Fred Grimshaw, NorthPa. Application filed July 10, 1901.

The battery comprises a bos, an electric coil and a battery arranged within the box, a removable cover on the
box, plates arranged on the cover of the bos and insulated
from each other, and an electrical connection between
the plates and the battery arranged to permit the opening
of the cover without breaking the connection.

ing

coil in close

proximity

to the contact fingers.

Art of Communicating Language for Deaf
Mutes and Blind Mutes. Jacob Reese, Sharonhill, Pa.
Application filed August 11, 1902.

720,068.

See page

147.

Guard for Speech Receivers or TransmitSamuel J. Ballard, Los Angeles, Cal, asters.
signor of three-fourths to Calvin W. Brown, Los
Angeles, Cal. Application filed July 2, 1901.

719,987.

A leaf-holder

is

described.

Roy W. Brown, ChiApplication filed August 30, 1902.
In tbe controller are a number of resistance bodies connected to an electric circuit, a number of contacts connected to the resistance bodies, a number of switches for
shunting the resistance bodies, and a manual means for
operating one upon each successive movement of the

719,991.

Electric Controller.

cago,

111.

NO. 719,999.
NO. 719,984.

— ELECTRIC

RAILWAY,

means.
719.998.

Telephone

Philadelphia, Pa.

System. Edward E. Clement,
Application filed June 4, 1901.

In the signaling system described are two stations and a
connecting circuit between them, a responsive device at
one station and a source of current at the other, a sensitive resistance device at the first station normally holding
tbe responsive device out of operative connection with
the circnit, and a source of energy at the second station to
alter the condition of the resistance device to bring the
magnetic device into operative connection with the circuit,
and to operate the same.

Signaling Apparatus and System. Edward
E. Clement, Philadelphia, Pa. Application filed

719.999.

June

13, 1901.

One claim

reads: In a signaling system, a transmitting

and receiviDg station, a line circuit interconnecting them
and having two branches, a coherer in one branch, a selfinduction in the other branch, a source of current, and a
signal connected to the line, together with

means

to pro-

720.023.

Electric Cable. Roderic F. Hall,

New

York,

N. Y., assignor to the Western Electric Company, Chicago, 111. Application filed March 10,

_

1902.

Twisted wires constituting a pair of conductors are combined with the paper strip having a hacking inclosingthe
wires to prevent their separation, and a separating piece
formed in loops and attached to the backing, the edges of
the paper forming the loops being interposed between the
conductors to maintain the wires at a uniform distance
apart, while affording air-spaces between them.
720.024.

Electric Furnace.

York, N. Y.

John

Application

F.

filed

Hammond, New
February

i,

1902.

Jo the furnace are a turn-post, curved plates attached to
the tarn-post and forming electrical terminals, and means
whereby constant electrical contact is made with the
plates

720,029.

and the

rest of the circuit.

Controller for Electric Motors.

Otto Holz,

— TELEPHONE

SIGNALING SYSTEM.

Fuse Head and Fuse. Nikolaus
Schmitt, Kupperstey, and Johann Krannichfeldt,
Cologne, Germany. Application filed September

720,073.

Electrical

10, 1900.
The fuse comprises a short, thin, flat and flexible strip of
non-conductive material, a short, thin, flat and flexible
strip of conductive material attached to each face of and
carried by the non-conductive strip and a mass of priming
composition connecting the two conductive surfaces.

Attachment for Range Finders. Robert J,
New York, N. Y. Application filed December 21, 1899. Renewed June 7, 1902.
An indicating element is adapted to be moved in two

720,076.

Sheehy,

directions by electromagnets.

720,082.

Magneto

Chicago,

The

bell

Bell.

Chester

H.

Thordardson,

111.
Application filed March 8, 1902.
combines with electromagnets and the perma-

nent magnet, a supporting plate having lugs or ears, an
armature pivotally supported upon the plate between the
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lugs an iDternallv threaded supportiDR stem for the plate
and an adjusting split screw tapped iQto the threaded end
of the sQpport.

Frank

ring adapted to engage with the screw-threads, and means
in addition to the screw-threads for rigidly securing the
ring into the position to which it may have been screwed.

Apparatus for Electro-endosmotically Freefrom Fluids. Botho Schwerin,
Berlin, Germany. Application filed
April 24,

Tucker,

720,186.

Boston, Mass., assignor to the Electric Gas Lighting Company, Boston, Mass. Application filed
July 5, 1902.

ing

Telephone Transmitter.

720,085.

S.

transmitter has a casing with an upturned part
10 support a diaphragm, a groove upon the upturned part of the casing, a bridge-piece having us extremities adapted to slide in the groove, a slot in the
upturned part to admit one end of the bridge to the
groove, a diaphragm resting in the casing, a carbon receptacle retained between the diaphragm and bridge-piece,
and means to hold the diaphragm id position.

The

adapted

Fuse Box. Tycho Van AUer,
Schenectadv, N. Y., assignor to the General Elec-

720,087.

tric

Electric

Compa'ny, Schenectady, N. Y.

Application

May

i, 1901.
filed
The box contains a fase having a part of its length of
relatively small heat-dissipating capacity, and a chamber
around this part in commanication with a part extending
over a discharge vent, the latter being slower to heat,
whereby pressure is delivered to cat the fuse at the dis-

charge opening.

February

being adapted to engage the carbon loosely when closed
on each other and when open to grip the carbon.

Switch

and

Pa.,

assignor

Company,

Signal

Swissvale,

Receiving Tape for Chemical Telegraphs.
Patrick B. Delauy. South Orange, N. J. Application filed May 29, 1902.
A recording tape for chemical telegraphs has regularly
arranged corrugations.

NO. 720,208.

720,093.

—THIRD-KAIL

SNOW AM)

Coil for Electrical Apparatus.

Edward

L.

Aiken. Schenectady, N. Y., assignor to the GenCompany, Schenectady. N. Y.
Electric
eral
Original application filed December 5, 1898. Diapplication
filed January 31, 1901.
vided and this

A helical electromignet coil has turns of large crosssectional area, the turns being separated from each other
by spaces just sufficient to maintain them out of contact,
whereby the coil produces a grealer magnetizing efifect
than a coil having its turns separated by spaces of considerable estent.

Automatic Regulator for X-ray Tubes.
William S. Andrews, Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y. Application filed June 5, iS97An adjustable vacuum tube has a chemical bulb, with an

electric beating device suitable for high potentials connected in a shunt circuit around the tube and consisting of
a number of conductors supported by insulating material
in series-circuit relation, and insulated from one another
by short air-^aps, the heating device serving to heat the
chemical bulb,

Telephone-protecting

Bonham, Empire

May

y

the metals to be obtained, circulating successively through
a series of such anodes an electrolyte capable of dissolving the metals contained therein, and simultaneously circulating the electrolyte obtained from the whole series of
anodes past the cathodes of one or more baths and thereupon depositing the least positive metal, keeping the
other metals in solution.

Prairie,

E.

Murray and

York, N. Y.

Application

Thomas

Electric Railway.

720,273.

John Van Vleck,

720,095.

720,103.

Process of Recovering and Separating Metfrom their Ores. Hans A. Frasch, Hamilton,
Canada. Application filed November 2, 1900.
The method consists in providing an electrolytic bath
with a soluble anode composed of comminuted ore bearing

720,235.
als

ICE CLEANER.

New

November 22, 1901.
In Ihe railway are a track, a number of fixed circuit
terminals in proximity thereto, a car adapted to travel on
the track and a circuit-closer on the car adjustable to
make contact with and so close circuit through anyone
of the terminals to electrically operated mechanism on
the car.

filed

George R.
Device.
Application filed

field,

]Mass.

Application

filed

F.

October

19,

Electric Switch.
Rufus N. Chamberlain,
Depew, N. Y.. assignor to the Gould Storage
Battery Company, New York, N. Y. Application filed April

16, 1902.
Combined with an electric circuit are a switch connected thereto and having contacts adapted to break connection with the circuit dissimultaneously, and a dynamoelectric generator of counter electromotive force connected between such switch contacts.

August 28, 1900.
A hollow cylinder of

NO. 720,357.

— RADIANT

Current Regulator.

720.305.

Wayne,

Ind.

HEAT BATH.

James

Application

Wood, Fort

J.

December

filed

14,

in

combinatioo with

a

December

filed

For

this

17,

1901.

and two succeeding patents see page

148.

System of Distribution.

Albert S. HubGreenwich. Conn., assignor to Charles M.
Gould, Bayside, Long Island, N. Y. Application

720.351.
bard,

January

14,

1902.

igo2.

Radiant-heat Bath.
Martin Joachimson,
York, N. Y., assignor of one-half to Sophie
New York, N. Y. Application filed

cut.)

The clip consists of a pair of plates riveted together at
their middle and having at one end parts to receive the
knife-blade, and at the other end angular jaws to embrace
and grip an angular block for the wire connection.

1901.

to

the globe.

Armature Band. James J. Wood, Fort
Wayne, Ind. Application filed February 26, 1902.

iosulatiog material is provided with

a shoulder and with screw-threads,

System of Distribution. Albert S. Hubbard, Greenwich, Conn., assignor to Charles M.
Gould, Ba3'side, Long Island, N. Y. Application

720,350-

Clip for Electrical Knife Switches.
Clarence D. Piatt, Bridgeport, Conn., assignor to the
Bryant Electric Company, Bridgeport. Conn.
Application filed December 9, 1902.

720.307.

R. Sargent, Schenec•720,184.
tady, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

high-resistance conductor forming a high-resistance shunt
to the first-mentioned conductor, and including the potential-indicating instrument, the resistance of the highresistance conductor being relatively great as compared
with that of the instrument, and the conductor being
closely associated with the current-carrying conductor.

(See

mitting their pressure

Howard

one-half to Edward Schildhauer, Chicago, 111.
Application filed June 20, 1902.
Combined with the conductor carrying the current to be
measured are a poteniial-indicating instrument and a

720,475.

of the globe, and the globe has a neck fitting loosely
within the portion.
Means for suspending the globe
from the holder comprise devices for exerting an inward
pressure against the globe to hold it, and equalizing
springs bearing at their ends against the neck of the globe,
and loosely swiveled to such devices for yieldingly trans-

Insulator.

Means for Measuring Electric Currents.
George N. Eastman, Chicago, 111., assignor of

720,335.

in extensions, and incandescent lamps are arranged at the outside of the chamber
opposite openings. Pivoted mirrors are adapted to cut off
the light from either the arc or incandescent lights at will.

Globe-holder for Arc Lamps, etc. James J.
Wood, Fort Wayne, Ind. Application filed February 25, 1902.
The holder has a pendent portion for receiving the neck

chute, an electromagnet, an
«leciric switch, and a swinging arm pivoted above the
chute, its upper end being adapted to operate the switch
and its lower end consisting of a separate piece hinged to
the upperendaod held normiUy in alignment therewith,
the arm being so arranged that its lower end may be actuated by accumulating material, whereby when the chute
becomes choked the circuit is closed to give an alarm, the
alarm being absolutely continuous and without int«rmittence.

ing a track wheel are a brake shoe adapted to be thrown
into bearing with the track wheel, a brake lever arm, and
a pull membor suspended from the lever arm.

February 18, 1902.
A chamber has arc-lamps

720.306.

a

Martin

New

Tne regulator comprises a coil and a core movable relatively to each other, combined with a movable member of
the regulator, a counterbalance therefor arranged to move
in substantially the same vertical line therewith, and a
differential connection between the movable member and
the counterbalance adapted in operation to vary the tendency of the movable membrr to separate from its complementary member so that the same shall increase progressively as the regulator departs from the position of
maximum load.

The separator comprises

.

Rothschild,

1901.

NO. 720,226.— LIGHTNING ARRESTER.

Trolley and Brake for Aerial Railways.
St. Louis, Mo., assignor of
J. Doner,
one-half to John J. Dunnavant, St. Louis, Mo.
Application filed August iS, 1902.
Combined with a carriage of the character named hav-

"20,333.

19,

In the meter
series with the

Separator.
Magnetic
John Kirschweng,
720,156.
Application filed August 17, 1901.
Butte, Mont.

3,

ened and forming them.

720j357-

Kelly, Pitts-

are combined a field-energizing coil in
mains carrying the current to be measured,
an armature having a number of armature coils with separate terminals and located in a shunt to the mains, a
commutator having less than six segments, the segments
being at the angles of a polygon and having their contact
surfaces separated from each other by spaces several
times as great as the width of each segment, each segment
being connected to but one armature-coil terminal, and a
brush wiping over the angles formed by the segments.

March

System of Electrical DisHubbard, Greenwich, Conn.,
assignor to the Gould Storage Battery Company,
New York, N. Y. Application filed September

Mo.

John

x^pplication filed

720.327.

filed

6,

Commutator Meter.

Y.

Self-regulating
720.352.
tribution.
Albert S.

1902.
The device comprises a socket member secured to and
supported by the main line wire, a local wire connected to
the telephone or other instrument within the building, a
spring clip secured to the local wire and adapted to engage in the socket, and a flexible cord secured at one end
to the^clip and extending within the building.

720,152.

York, N.

consists in cleaning the plates by exposing
them successively to electrolytic action as anodes in a solution capable o! dissolving lead, thereby cleaning and
roughening the plates and producing a solution of lead,
redepositing the dissolved lead on a cathode, and removing the anode plates when properly cleansed and rough-

Application

720,233.

1901.

The process

Pa.

filed February i, 1902.
In the arrester are combined one or more serrated elec*
trodes for each conductor protected, arranged so that at
least one electrode of each conductor lies adjacent to an
electrode of one of the other conductors, and a serrated
electrode connected to earth and arranged in j uxtaposltion
(See cut.)
to all the other electrodes.

18,

1S99.

Coleman,
P.
to the Union

John

Arrester.

Edgewood Park,

March

New

New

1902.

Lightning

720,226.

Frank Buchanan, Dayfiled

720.326. Process of Preparing Storage-battery Plates.
Rufus N. Chamberlain,
York, N. Y., assignor to the Gould Storage Battery Company,

Railways.
Frederick V. Winters, New York,
N. Y., assignor of one-half to John Scott McWhirter, New York, N. Y. Application filed
5,

Application

from the next adjacent outer electrode, the outermost one
of such tubular electrodes forming the main containing
cell and constituting an electrode of single polarity.-

Mechanism for Removing Ice and Snow
from the Conducting or Third Rail of Electric

August

Ohio.

The electrodes consist of three or more coocentric tubular lead electrodes, and are separate and disconnected, so
that each containing electrode separates the solution

720,208.

The snow and ice cleaner comprises horizontally arranged and pivotally supported arms, a crushing wheel
journaled in the free ends of the horizontal arms, and a
spring-pressing device to hold the crushing wheel down
on the third rail, (See cut.)

Secondary Battery.

720,321.
ton,

Materials

1902.
In the apparatus are combined with a source of electricity, a series of superposed positive electrodes which is
movable up and down in its entireness and of which each
member is movable individually, and a series of pervious
negative electrodes for supporting the material to be
treated, the members of the negative series being removably arranged between the members of the positive series.

1903

21,

The band comprises

a

flat

metal

strip

having ends

aligned with each other and having symmetrical slioulders.
and a locking member symmetrical with the strip and
having corresponding shoulders enguging the shoulders
on the strip to hold the ends together.

Armature-banding Device.

720.30S.

Fort

Wayne,

February

Ind.

James

J.

Wood.

Original

application filed
Divided and this application

26, 1902.
July 12, 1902.
device for applying armature bands

filed

A
-20,312.

don,

Electric

England.

Arc Lamp.

Henry

Application

filed

is

described.

Baggett, Lon-

November

22,

1902.
A feed clutch for the carbon comprises two superimposed vertically movable members connected or hinged
together by an elastic piece so that they may be opened
and closed vertically on each other, the clutch members

720,483.

Electromedical
Apparatus. Granville
S.
New York. N. Y., assignor to Herbert E.
New York, N. Y. Application filed April

Rider,
Rider.
17,

1902.

In the apparatus are combined a source of electric current of low electromotive force, electrodes connected
thereto and adapted to make contact with a body, a
periodically operated current-reverser interposed in the
circuit between the electrodes and source of electric current, and means for maintaining an earth connection from
the body.

Electrical
720,508.
F. Walker and

Ship's Log Apparatus.
Thomas
Thomas S. Walker, Birmingham,

England. Application filed January 25. 1902.
In the mechanism are a continuously roiaiing member,
an impelled member rotating at intervals, an intermediately connecting spring, a detent device acting intermittently to restrain the rotative movement normally im-

member to the impelled
member, aud a making-and-breaking electrical contact
device forming part of the impelled member and having a
rotative contacting surface positioned in a plane at right
angles to the axial line of rotation of the intermittently
impelled member.

parted by the continuously rotating

Drum Armature. Herbert A., Balcome,
Jamaica Plain. Mass., assignor to the B. F. Sturtevant Company, Boston, Mass. Application filed

720,511.

April 23, 1902.

The armature has a core and a winding consisting of a
series of soft or flexible coils of equal length stretched
over the core in the same direction, the ends of each coil
passing over a number of coils and under an equal number
of coils and being stretched taut to He snugly against the
core and underlying coils.
"20,541. Chime-ringing Device. Hermann A. Wende,
Buffalo, N. Y.
Application filed August i, 1901.
In tne mechanibm are a series of independent actuating
levers having connection with chime-strikers, electrically
controlled locking and releasing mechanism for the levers,
a tappet-shaft, tappet-arms carried by the shaft, and means
for

moving the endsof the actuating

the line of

movement

levers, laterally into

of the tappet-arms.
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"Washington University Heat, Light and

Power
Washington
in

University,

buildings

several

come

Plant.

now

Louis,

St.

scattered about

the

located

city,

will,

group
buildings already erected, or soon to be com-

in 1905,

of II

into possession of a magnificent

on the new

pleted,

western part of the

site,

city.

facing Forest Park, in the
It is the purpose of this

article to describe briefly the

for lighting and heating this

comprehensive scheme
splendid equipment, de-

vised and installed under the personal direction of
Professor J. H. Kinealy, well known as an authority
on the subject of heating and ventilating.
It may be of interest to the manv readers of the

"Western Electrician

who have

seen or

FIG.

^n 1904, the Administration Building

know

Fajr, to

leased

all

and as a

are installed

a

at the

World's

new

site for

expo-

building

far

in

more comfortable
that

housing the

The

buildings are uniform in style, the architecture
"being that of the Tudor Gothic period, red Missouri granite and Bedford stone being used entirely.
LTniversity Hall, now known as the "Administration
Building," stands upon a slight elevation, and the
substantial and beautiful construction

is

well

shown

view (Fig. 3) on page 166.
buildings form an immense quadrangle, a
quarter of a mile wide and twice as long, and it is
readily seen that the problem of heating the entire
laniversity from one central plant is not an easy one.
The entire system, as devised and installed by Professor Kinealy, presented so many new and radical
departures from the accepted standards, that the
formal opening and test was viewed by a considerable number of professional men who had predicted
in the

The

failure.

The use

of ventilating

fans

driven by induction

motors presents an interesting problem for the electrical engineer, inasmuch, as there is a heavy lamp

No. 9

1903

load on the same machines, but this, as well as the
ventilating problem, has been admirably solved.

would

and 2 show the steam and electrical equipment in the power house, located some Soo feet from
the Administration Building, on the Colorado Railroad, and Fig. 4 gives a glimpse of the subway in
which are carried the various feeder and pipe lines.
This subway is 626 feet long, built of brick, and carries the following: Six lighting and power feeders,
one 16-inch steam pipe, one six-inch return pipe, one
six-inch water main, one two-inch exhaust pipe and
one one-half-inch air line for thermostats.

to this important detail.

Figs.

I

be excessive unless
lagged, and Figs, i, 2 and 4

the

pipe

show the

is

carefully

attention paid

The

three generating units consist of General Elecgenerators, direct-connected to Ideal 15 by 14inch engines, running at 260 revolutions per minute.
tric

The generators have

a capacity of 90 kilowatts each

and deliver two-phase current
cycles.

The revolving

at 600 volts

fields consist

aiTd

60

of 28 poles, and

Wangler

with current from five-kilowatt exgeared to the generator shafts, and running
at 900 revolutions.
Fig. i is a general view in the
engine room.

horsepower each, with
space for two more of the same capacity. These

Owing to the fact that both arc and incandescent
lamps and induction motors are operated from one

The

boiler

room

(Fig. 2)

contains five

fire-tube boilers, rated at 150

WASHINGTON UNIVERSITY HEAT, LIGHT AND POWER PLANT.

result, the administrative officials

every way than
of any other exposition.

perfect

-officials

in

I.

will visit,

exposition authorities have

of the buildings on the

sition use,

and

that the

who

28,

— GENERAL

boilers are iS feet long, 66 inches in diameter, and
contain 60 four-inch tubes, furnishing steam at 95
pounds pressure. The grate area is 30 square feet.
The coal is fired by hand a mine-run Brazil block
being used. Two Sturtevant fans and engines of

—

10

horsepower each, elevated

as

shown

stack
high.

is

A

in front of the boilers,

The
in Fig. 2, furnish a two-inch draft.
of steel, five feet in diameter and 18 feet
Cochrane feed-water heater, having a ca-

pacity of 600 gallons an hour, takes water from the
drip return and delivers it to the boilers at 210° F.

Heaters in the various buildings are supplied with
steam from the engine exhausts and through a
seven-inch reducing valve from the boilers, the condensed steam being returned to the heaters through
a six-inch main, to be evaporated again in the boilers.
In this way, except to replace loss due to leakage, no
water is added to the system from the city mains,
after it is once in operation.
Two Deane duplex feed pumps, five bv six by 7^
inches, are connected in duplicate, so as to prevent
interruption to service. A 12-inch header extends
across the boilers and delivers steam to a 16-inch
main header in the engine room, from which three
seven-inch taps are taken off to supply the engines.
In such a system, with over a mile of steam piping,
the condensation and loss of heat from radiation

are

supplied

citers,

VIEW IN ENGINE ROOM.
machine, a special winding was devised to meet the
requirements, the operation of which is as follows
The main-line current is passed through a series
transformer, the secondary of which is tapped into
the armature winding of the exciter at points which
have the proper phase relations. The exciter armature is geared to the main shaft so that it runs in
synchronism with the alternator. If the main curis a lagging one, a lagging current is therefore
introduced
into
the
exciter
armature,
thereby
strengthening the exciter field, and thus raising its
voltage and the current delivered to the field coils
of the alternator, and therefore finally raising the
terminal alternating-current voltage.
This arrangement gives satisfaction, and, except
when the motors are being stopped or started, the
incandescent lamps throughout the building burn
without fluctuation, whatever the proportion of inductive and non-inductive load.

rent

Marble is the material used for the switchboard,
which consists of six sections three generator panels, one load panel, a light and
a power panel.
The generator panels are equipped with two Thomvoltmeter,
son ammeters, a
synchronizing and grounddetector plugs and the usual generator and exciter
switches.
The load panel contains an ammeter and

—

voltmeter

for

each

phase,

and,

together

with the

:

—
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is that very close regulation is obtained.
The
heaters over which the air passes have heating surIt is a
faces varying from 36 to 120 square feet.
fact worthy of note that this equipment will, in zero

power and

lighting panels, is equipped with switches
so arranged that one generator may be thrown on
the motor circuit and another on the lighting line,
or the two may be synchronized and carry both

result

loads together.

weather, bring the entire 600 rooms to a temperature
of 72* in less than an hour, and Mr. Blume, the
engineer in charge of the plant, gives the following
interesting statement bearing on this point
"February 2d last was a very mild day, and less

the switchboard the feeder lines are conveyed through the tunnel to the distributing points
These feeders are as folin the several buildings.
For light, one of 100,000 circular mils, and
lows

From

:

February

28,

1903.

be given a right-of-way by the owners of thetimber land, which extends from the western bounddary line some distance beyond Crocker's Station.
This will bring the road within easy driving distance of the valley and will give facilities to market
some fine timber. The capital is ready and as soom
as a franchise is secured, a company will be organized and work will be commenced.
will

Electricity Direct

from Coal.

James Swinburne, president of the

Institution of
Electrical Engineers of Great Britain, is incredulous of success with the coal battery. In a recent
address he said
"For many years 'electrical energy direct from coal' has been the dream of theelectrochemist. That is to say, he has dreamed of
an electrolytic cell in which the consumed electrodeis carbon.
The best way to realize the difHcultiesof this problem is to consider it solved and see what
it means.
The carbon must be in contact with an.
electrolyte, and that electrolyte must either be in'
contact with a second electrolyte, which wets the
other electrode, or must itself be in contact with.
that electrode.
This second electrode must almost
certainly be metal, as there are no other non-metallic
conductors available. The electrolyte in contact with
the carbon must be a salt of carbon or must contain a salt of carbon, or it must contain another
salt whose positive radicle can be replaced by carbon. Such compounds as the hydrates, nitride, oxides, chloride, bromide, or the sulphide, or silicide
of carbon, are not salts in the electrolytic sense.
Carbon forms part of the electro-positive radicle in
the organic radicles, and part of the electro-negative
radicle in the cyanogen compounds, but it is never a
radicle by itself.
To sum up the matter shortly in.
the light of modern theory, carbon never forms ions,,
and has therefore no solution pressure, and cantherefore give no electromotive force. At ordinary
or moderate temperatures carbon is practically inert. Oxidizing agents will attack some forms slightly,,
and sulphuric acid will attack it. In this latter casethe formation of water and its combination withthe acid is the determining factor. At high temperatures, oxygen, sulphur, silicon, and, to some extent, nitrogen, and many of the metals, combine witb
carbon, but there is no dissociable salt of carborf
:

FIG.

3

UNIVERSITY HALL, WASHINGTON UNIVERSITY.

two of 300,000 circular mils for power, one of No.
000 and two of No. 00. There are, altogether, over
15,000 feet of these main feeders installed in subways.
Nine two-phase induction motors belted to fans
are now in use, as follows: Busch Hall, four motors of five horsepower each; University Hall, two
motors of 15 horsepower each; Cupples Hall, No. I,
one motor of 15 horsepower Cupples Hall, No. 2,
one motor of 15 horsepower; Laboratory, one moThese motors take current
tor of iV-z horsepower.
direct from the line, while the lamps are supplied
;

than one-third of the heating surface of the plant
was in use. In some places the heat was cut out
altogether in the afternoon, and as the fans do not
run longer than 6 p. m., no heat enters the building
after that time until 7 a. m. the next day. At midnight of the above date a cold wave swept over St.
Louis, and I found the temperature at 18° above at
7 a. m. of the 3d of February, with the entire heating plant set for 60°. At 6:45 a. m. the engines

formed.

The carbon

cell

thus

seems

Impossible-

by four transformers of 7% kilowatts each, four
transformers of 12H kilowatts each, two transformers
of 15 kilowatts each and two transformers of 25
kilowatts each. The transformers are of the General

Electric

make, oil-cooled.

Sturtevant fans, varying from three feet to nine
feet in diameter and running at 126 and 210 revolutions per minute are used for ventilating, the fans
being so selected and grouped as to deliver to each
room an amount of air equivalent to 2,000 cubic feet
per hour per person.
The Johnson system of heat regulation is used,
involving pneumatic thermostats, the operation of

FIG.

2.

WASHINGTON UNIVERSITY POWER PLANT.

minutes later the nine motors
driving the fans were in motion. At 7:30 a. m., 40
minutes after starting, the heat to the rooms with
eastern and southern exposure could be reduced
33 1-3 per cent, and 22 minutes later every thermostat
was shown to work at 70° and called for cold air
a triumph for the man who designed and laid out the

were

started,

and

five

plant."

Electric Railway to
FIG.

4.

WASHINGTON UNIVERSITY POWER PLANT. — TUNNF.L FOR PIPES AND WIRES.

which is as follows: The rooms are divided into
groups of three or four each, with a thermostat In
one room of each group. When the temperature
of the air in a room rises above 72* a lever built
up of two strips of brass and steel becomes warped,
and opens a valve controlling a compressed-air pipe,
leading to a regulating damper near the fan. This
damper, acting on the cold-air inlet, varies the temperature of the air passing into the fans, and the

as

ROOM.

Mr. Reed's, ingenious as

It

is,

i»

not a solution of the problem. It would be simpler
to reduce the zinc oxide with the carbon, and then
put it in a zinc cell."

More Stanley Talk.
Under

date of February 20th the Boston corre"The
spondent of the Western Electrician writes
sale of the Stanley Electric Manufacturing Company
of PIttsfield, Mass., to a syndicate of New York
capitalists affiliated with the General Electric Company has been consummated. The sale includes the
:

Yosemlte Valley.

F. La Motte, who is promotlnc the
construction of the proposed electric road from
Chinese Station, through Groveland, Gal., from Big
Oak Flat to the edge of Yosemite Valley, says that
the supervisors of Tuolumne County have granted
his petition that the franchise of his proposed electric
road be offered for sale. When the road is finished
the shortest and most expeditious road to the valley
will be from Stockton to Oakdale, over the Southern
Pacific, thence to Chinese Station, over the Sierra
Road, then over the electric road to its terminus,
whence buses will take the tourists into the valley.
If the government does not give the company a
franchise to run a railroad through the park, it

Herschel

— BOILER

Such schemes

Northern Electrical Manufacturing Company of
Madison, Wis., whose plant was owned by the Stanley Company.
The Canadian patents covering the
Stanley generator and other apparatus were also
included. It is stated that the Stanley company will
continue to compete with all large electric companies,
including the General Electric and Westinghouse,
the new purchasers to organize under the same name
within a week. The Stanley company is to equip
railroad 50 miles long and
electrically a steam
will manufacture steam-tupbine apparatus."'

—
February
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McElroy Electric-lighting Systems.
James

McElroy

F.

(S), so that magnet

of Albany, N. Y., has inyented

recently several electric-lighting systems, with various modifications, some of them being adapted for
railroad-train lighting, which are covered by a series
of United

One

States patents.

of these inventions

pertains to an apparatus for controlling and regulating the transmission of electricity from a dynamo
or storage battery to a
Its

cuit.

objects are,

lamp or other working

first,

the electricity transmitted

cir-

control automatically

to

from

dynamo

a

to a

lamp

or other working circuit in such manner that the
voltage delivered to the working circuit shall remain

C

volts.

When

will

only respond to 62

dynamo picks up, so as to increase
arm (a2) of the rheostat will move

the

the voltage, the
to

(G)

and the position of the plunger

(64),

167

will

he

regulated as before, a constant supply of 60 volts
being furnished the working circuit. This will continue until the rheostat arm has passed the 70-volt
position,

when

further

movement

of the rheostat

arm

(a2) will throw in resistance in series with the field
and prevent further rise of the voltage of the

coils

When the speed of the dynamo decreases
apparent that the operation of the motor will
be reversed until the rheostat arm reaches the position shown in the drawing, denominated (60), when
the switch will be opened and the storage battery
will directly furnish the power for the working
dynamo.
it

is

shunt magnet also acts to maintain such motor in
operation until the departure from normal voltage
is

corrected.

Means

are provided for reversing the relations of
the generator armature with respect to the field-magnet terminals, as well as with respect to the main
lines, such means comprising a reversing switch, located in the main circuit of the dynamo between the

brushes and the point at which the field-magnet
shunt circuit is derived from the main circuit. When
the battery becomes fully charged its connection with
the dynamo remains unbroken
but if. for any reason, the pressure of the battery exceeds that of the
dynamo, the connection will be broken automatically.
;

The

battery

is

automatically disconnected from the

train wires terminating at the couplers

whenever a
comes to a standstill. The system is one in
which but one storage battery is employed, which is

car

circuit.

'"When the operation of charging

a depleted battery

begins, the voltage of the charging current drops to

58 volts with a flow of 20 amperes into the battery.
As the charging operation continues the voltage
continues to rise until it reaches 70 volts, when the
battery is fully charged and the current flow to the
battery drops to about eight amperes. At all stages
of charging the rate of flow is maintained at the
exact rate as prescribed by the battery makers for
charging their batteries. With my apparatus this
is done automatically, and in accordance with the
ordinary working of the apparatus I have found in
practice that with my apparatus, which thus regulates automatically the charging of the battery, as
well as the flow to the working circuit, the life of
the battery is materially prolonged and that I am

absolutely free from the difficulties with battenes
which others are subject to who use a regulator

used only to supplement the generator.
greater portion of the electrical energy

By

far the

thus supplied directly from the dynaino to the lamps, which
avoids the loss that is characteristic of systems in
is

which the lamps are supplied from the storage batand the generator is employed only for
charging the battery and not for operating the lights
directly.
Fig. 2 shows the dynamo, regulator and
switching device placed on one car, with the local
teries alone,

connected with the lights connected therewith
separate cars in the train.
As constructed, the system will provide for supplying a train with an electric-lighting system in

circuits
in

which the current from the dynamo shall be maintained constant in its voltage and delivered to each
car in just sufficient quantities to maintain the lights

a constant degree of intensity and to keep the
storage battery fully charged, the dynamo having an
adequate current capacity for this purpose to wit,
at

—

capacity sufficient for the normal lamp load plus
the battery load. The governor for the dynamo is
absolutely automatic in its operation, as is also that
a

of the regulator of the light circuit placed between

1i|i|i|i||i|i|i|i|i|T

storage battery and the circuit. Thus, in reference to the regulator, regardless of the number of
revolutions made by the axle of the car, the current
the

FIG.

I.

m'ELROY ELECTRIC-LIGHTING SYSTEM.

constant, that delivered to the battery being higher
than that delivered to the lamps second, to provide
a means for automatically regulating the flow of

delivered to the train will be maintained at a constant voltage, and the device that is used for regulating the supply to the lamp circuit may be so adjusted that the lamps in circuit shall be kept at any

;

electricity

from the dynamo

to the

lamp

circuit in

such a manner that when resistance is thrown in
the rheostat arm will operate step by step and be
held positively in position at each step, maintaining
a constant flow of electricity to the working circuit
at all times so long as the number of lamps therein
and the charging current delivered to the battery
remains unchanged; third, devices for supplying

desired degree of luminosity.

For

a

given fixed resistance in the lamp circuit

the effect of such resistance will be changed with a
change in the number of lamps and the consequent'

change

working circuit from a dynamo and
storage battery so arranged and connected up that
as long as the dynamo generates sufficient voltage to
do so it will both charge the storage battery and
transmit a constant voltage to the working circuit.
When the voltage of the dynamo falls below that of

in the

amount of current

in the

lamp

circuit.

electricity to a

the dynamo is open-circuited and the
storage battery maintains the constant-voltage supply
These objects are obtained
to the working circuit.
by means of suitable mechanism, of which one form
Among
illustrated diagrammatically in Fig. i.
is
the parts indicated are the dynamo (A), storage
the

lamp or working circuit (C), automatic
switch (F), potential solenoid (G), currentbreaker (h'), current-director (I), rheostat (D),
motor (N) to operate the rheostat-arm (a2), govbattery (B),
series

ernor (O).
The operation of the regulating device is described
"I arrange a dynamo
by the inventor as follows
adapted when running normally to furnish 70 volts,
-for instance. I wish to supply a constant voltage
'
to the lamp circuit of 60 volts and a charging voltage of 70 to the batter}'. The current will f^ow from
the positive pole of the dynamo when the main
switch is closed directly to the storage battery, charg:

"

.

.

-

FIG. 2.

ing the battery, and at the same time will flow to the
rheostat contacts, and when the parts are in starting
condition (shown in the drawing) to the plate (a')
of the rheostat and the arm (a2) and to the lamp
circuit.
The potential solenoid (G), which is in
shunt between the mains of the dynamo, will, when
the speed at starting is sufficient to give the dynamo
the lamp voltage say, 60 volts draw the plunger,

—

—

allow contact to be made by the current-breaker (h'),
cause the middle portions (i') of the current-director
to meet their adjacent contacts, and operate the
motor, which will throw in resistance by causing
the arm (a2) of the rheostat to move to the next posiThere will still be delivered
tion (denominated 62).

working circuit 60 volts. The position of the
plunger will be held positive, being regulated by the
bell-crank lever arm (K) on the inclined edge of
the plate (L), which adjusts the tension of spring
to the

IVI

ELROY ELECTRIC-LIGHTING SYSTEM.

ARRANGEMENT FOR RAILROAD TRAIN.

battery,

coil is made of a shunt coil alone.
placing the series coil in the potential solenoid
between the dynamo and the storage battery and
independent of the lamp circuit I am enabled to operate the lamps without in the slightest degree affecting the rate of charging the storage battery.
The described arrangement permits the dynamo to
start at the lamp pressure, not at the battery-charging pressure. The lamps are thereby transferred

whose controlling

By

from the battery to the dynamo without such flickering as would be caused if the potential applied to
them were changed when the transfer is made."
An adaptation of the system described is that for
train lighting, and relates to a system in which the
electricity required for lighting a car or train is
derived from a generator driven by one of the car
axles, a storage battery being employed, which will
be charged by the generator whenever the lamps are
not in use and whenever the charge in the battery
falls below the normal potential of the system and
which will also serve to operate the lamps when the
train is standing still or when for any other reason
the electric pressure of the generator falls below
the normal pressure of the system or the pressure
of the battery rises above that of the dynamo. In
this system there is employed, in connection with
other features, a shunt magnet responding to the
electromotive force or pressure of the system as the
determining factor for the regulation and also for
Another
the bringing of the generator into action.
characteristic of the system is the employment of a
shunt generator as distinguished from a series or
compound generator. The shunt magnet, which determines the regulation, is made to set into action
(by means of a director) a motor, which in turn
The
acts upon the field magnet of the generator.

FIG.

3.

M ELROY ELECTRIC LIGHTING SYSTEM.

In Other words, the drop in voltage produced by the
resistance is denoted by the product of the resistance multiplied by the current, and hence must
be different for different currents. In another invention Mr. McElroy does not vary the resistance
to correspond with the number of lamps, hut subdivides the lamps into groups and provides a separate

resistance in series with each group.

Then he

varies

the illumination by removing or adding groups

of

lamps each with its individual resistance. Such an
arrangement is particularly suitable for coaches,
but is not so well adapted to sleeping cars, where
the lamps should be capable of control individually
and not by groups. Fig. 3 shows the entire mechanism which he employs in the system outside of
the dynamo, lamps and battery.

-
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Induction Coil for X-ray Apparatus.
invention that relates to X-ray apparatus and
more particularly to induction apparatus for use in
that connection has recently been patented by Eugene
W. Caldwell of New York city and is shown in the

An

The induction apparatus

accompanying diagram.

is

indicated as having a magnetic circuit in the form
of a core or bar (A). This magnetic circuit is provided with a primary winding (L), which may be
disposed upon it in any desired manner, so as to
produce the proper variations in the magnetic cirThis primary winding is indicated as concuit.

nected with a suitable source of electromotive force
(H) and with the adjustable contact screw (G).

ard type-C induction motors for driving the pump,
one of 20 horsepower and the other of 50 horsepower, and a 15-horsepower, type-C motor for operating screens.

From East Pittsburg, Pa., the apparatus will be
shipped directly across the continent to Vancouver,
B.

C, from which
Skagway it

will be reshipped by steamer
then be conveyed over the
Chilkoot Pass to Caribou, by way of the White
Horse Railway, carried by teams to Tagish Lake,
where it will be reloaded on a small lake steamer
and taken to a landing on the other side of the lake;
then transported on a narrow-gauge road about six
miles to another lake
reloaded on another steamer
to be taken across this lake, and then freighted to
Atlin.
Although all of this work has to be done
in a very short season, owing to the severity of
the climate, it is expected that the machinery will
be in operation in July of this year, and enough
gold recovered during the season to pay the entire
cost of the installation, which, including the hydraulic machinery, amounts to over $150,000. A
gold dredge costs from $40,000 to $75,000, depending
upon its capacity, and consists of the dredging machine proper and the pumping apparatus which supplies the necessary water for washing and sluicing.
to

;

city

it

will

;
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England.

electric

power-

distribution system, with the generating station practically at the mouth of a coal mine, is that of the
Midland Electric Corporation for Power Distribution in England. The corporation's power house is
situated at Ocher Hill, near Wednesbury, in the
heart of the coal country. The district which the
company has acquired for its operations forms
roughly a semi-circle (see map. Fig. i), with the
power house at its center, and contains, in addition
to a network of electric railways which takes its
current from the company, numerous plants which
before long will probably abandon their present uneconomical steam driving in favor of electric driving.
The radius over which the company supplies
is about^ seven miles, which may fairly be taken as
the maximum over which underground electric power

would be economical
coal

all

over the

in

view of the cheapness of

district.

The company's generating station is conveniently
on the Birmingham Navigation Company's

situated

canal, from which a small basin has been diverted
for the purpose of loading and unloading barges
directly to the coal conveyor ; this basin is large

Improved Poulsen Speech Recorder.
INDUCTION COIL FOR X-RAY APPARATUS.

This contact screw co-operates with the break spring
(F), upon the upper end of which is mounted the
armature (E) to co-operate with the magnetic circuit of the induction apparatus to be actuated thereby.
will

It

be seen

in

that

the position

indicated the

primary winding forms a closed circuit, so that current is allowed to flow through it to energize the
magnetic circuit of the induction apparatus. This
operates upon the armature (E) and breaks the primary circuit, so as to produce a periodic interruption
therein in a well-known manner.
The auxilary winding (K) is also provided upon
the magnetic circuit and is shown as disposed about
the core (A) at one end of the same. As is indicated, this auxiliary winding is connected with an
adjustable contact screw (D), co-operating with the
auxiliary break spring (C) and the auxilary armaThe contact screws (D) and (G) are
ture (B).
so adjusted and the break springs and armatures
preferably

are

so

proportioned

the

that

auxilary

broken very slightly before the break occurs in the primary circuit, and the auxiliary circuit
is
circuit
is
closed slightly before the primary
circuit is

closed,

so

the

that

interruptions

in

the

auxiliary

phase than the interruptions in the primary circuit. The magnetic
circuit of the apparatus is shown as provided with
a secondary winding (JM), which includes an X-ray
tube (N) of ordinary construction.
In using this apparatus at the instant that the
circuit is completed through the primary winding
(K) current begins to flow through that winding,
circuit occur at a slightly earlier

and the resulting variation

in

magnetism

mag-

in the

up an electromotive force
secondary circuit and to produce a makespark in that secondary circuit, which is very undenetic circuit tends to set
in

the

The

preferably
slightly before the primary circuit is completed, to
allow current to flow therein, and therefore it will
be apparent that the variation in magnetism in the
magnetic circuit will cause a considerable current
sirable.

auxiliary

circuit

is

closed

An apparatus for electromagnetically recording
speech or signals represented by undulating or irregular currents of electricity has been invented by
William A. Rosenbaum of New Rochelle, N. Y. The
invention is in the same class with that of Valdemar
Poulsen, and has special reference to means for recording speech, the Poulsen or any other approved
method of reproducing the record being used in
combination therewith. The plan described in the
Poulsen patent for recording the electrical impulses
consists in using an electromagnet in a circuit over
which such impulses flow, the poles of the magnet
resting upon a steel body, which is moved with respect thereto.
The successive variations in the
strength of the magnet are thereby imparted to successive parts of the steel body and are retained
thereby for reproduction at any desired time. According to Mr. Rosenbaum's invention he records
the impulses by means of a permanent magnet or
an electromagnet of constant strength, and varies
the effect which such magnet has' upon the steel
body by altering its distance from the body in accordance with or in proportion to the strength of
the impulses representing the voice or signals. In
other words, the poles of the recording magnet are
not in contact with the steel body, and the effect upon
the steel body is obtained by altering the air gap
between the poles and the body. The electromagnet used by Poulsen for recording is utilized to
alter the air gap.
The accompanying drawing is a conventional representation of the recording apparatus.

When the voice currents which are created in the
primary circuit by speaking into the transmitter (T)
flow by induction in the secondary circuit, including
the

magnet (d), the magnet

sively

will be energized succesthereby in accordance with the strength of

such currents.
The magnet will in turn attract
the armature in front of its poles to varying extents,
which will cause the poles of the permanent magnet
to approach and recede from the steel body (a), or,
in other words, will vary the air gap between the

through this closed auxiliary circuit. This
current acting in a well-known manner, retards the
increase of magnetism in the magnetic circuit, and
in this way reduces the electromotive force set up
in the secondary winding, so as to reduce materially
to flow

and practically obliterate the make-spark

in the sec-

Operated Gold Dredge for
the Klondike.

A

San Francisco construction company

is

dis-

a power-transmission plant for the operation
of a gold dredge which will be erected at Atlin,
B. C., two miles distant from the power plant. This
is a new development in the methods of mining in
this region, which is a very important placer district,

and much gold that would otherwise be

IMPROVED POULSEN SPEECH RECORDER.

will be saved by the use of electrically operated
dredges. The work to be done there is similar to
that carried on at Oroville, Cal., described in the
Western Electrician of May 17, 1902, although the

permanent magnet (b) and the steel body coincident
with and in proportion to the impulses originally
created by the voice. The result of this will be that
the steel body (a), which is at the same time moving
past the poles of the permanent magnet, will be mag-

gold is coarser in the Atlin district, being found in
nuggets from the size of a pinhead to that of an

netized at successive points to corresponding varying
degrees, and such magnetism will be retained by the

trict,

The

lost

electrical equipment for this plant
following Wcstinghouse apparatus
Two i8o-kilowatt belted alternators, which are to
be driven by waterwheels; two type-F, variablespeed induction motors with controllers two stand-

ostrich egg.

consists of

the

;

MIDLAND POWER DISTRIBUTION
MAP OF DISTRICT SERVED.

IN

ENGLAND.

enough to take eight barges of normal size, being
i8d feet long by 32 feet wide. The arrangement and
dimensions of the buildings are apparent from the
cross-section shown in Fig. 2.
Owing to the shifty
nature of the ground, special attention had to be paid
to the foundations, which are of cement, strengthened
with old rails. In some parts it was necessary to go
down 40 feet in order to secure reliable foundations.
The coaT-conveying plant includes a Hunt chain
conveyor and a coal and ash elevator. The coal is
loaded directly from the barge by a skip, which is
then lifted by a two-phase motor and automatically
tipped into a large hopper. Thence it drops into
a second hopper, just above ground level, and this
feeds it into the ascending buckets of the chain, and
it is carried to the bunkers over the top of the boiler.
The buckets on their return journey pass through
the ash tunnel beneath the boilers and carry away
the ashes from the ash pits. The conveyor can
handle 400 to 500 tons of slack per dav. and the
bunker capacity is about 900 tons.
In the boiler house there are at present eight

& Wilcox

boilers arranged in pairs.
Each
an evaporative capacity of 12,000 pounds
of water from and at 212° F. The boilers are fitted
with Babcock & Wilcox chain-grate stokers and superheaters. The chimney is of steel, 120 feet high
and nine feet six inches in diameter inside the firebrick lining. The boiler pressure is 160 pounds.

Babcock

boiler has

So far the engine room contains only two 800kilowatt alternators and one 1,500-kilowatt alterthe latter being still under erection. There
is space for two more sets of the larger size without
prolonging the engine room, and there is sufficient
land unoccupied to lengthen the engine room to three
The alteror four times its present size at least.
nators generate two-phase current directly at 7,500
volts.
All three are of the Ferranti make, the two
smaller ones being driven by Ferranti cross-compound engines, and the larger one by a Yates &
drawing of the
Thom cross-compound engine.
8oo-kilowatt alternator is given in Fig. 3. The Ferranti engines run at 166 revolutions per minute, and
the Yates & Thom engine at 90 revolutions. Each
of the Ferranti Soo-kilowatt engines is to develop
1,300 indicated horsepower.
The dynamos differ but slightly in general design
from the Ferranti moving-magnet, single-phase design.
Their armatures are tunnel-wound, the windings being cotton-covered and placed in micanite
tubes.
The magnets have cast-steel pole-pieces and
the magnet coils are wound with insulated copper

A

about

Yukon

to install, in the territory south of the

I.

nator,

ondary.

Electrically

FIG.

body for subsequent use in reproducing the
voice currents in a telephone receiver. The magnet
is not necessarily a "permanent" magnet,
since an
steel

electromagnet connected in circuit with a constant
source of electricity will serve the same purpose.

strip

On

on edge.

the two smaller sets, the exciters and the circulating and air pumps of the surface condensers
rope-driven
from a pulley on the main shaft.
are
The exciters are lOO-volt, 60-ampere Parker maRopes from the same pulley on the alterchines.
nator shaft pass underneath the engine-room floor,
over a jockey pulley, which drives the centrifugal
circulating pump, to the pulley of the Edwards air
pump. The larger set does not drive its air and cir-
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culating pumps, these being separately driven by
B. T. H. and Fuller- Wenstrom two-phase motors.
There is a Higginbottom and Mannock crane spanning the engine room. It is worked by three twophase motors, and is rated at 25 tons. Running
the whole length beneath the engine room is a tunnel for cable, with openings to the machines and
switchboard.
Probably the most interesting part of the plant at
The switch
the power house is the switchboard.

Scale

of

MIDLAND POWER DISTRIBUTION

FIG. 2.

"Midland" works.
system,

The switches

with

oil

are
container.

IN

London

Electrician, from which this article is abstracted, and in places where trouble from this cause
might have been expected, a different mode of main
laying has been adopted. Lengths of cast-iron piping are used whose ends are merely butted together,
and these are held in place by two- foot shelves
passed over the ends of the pipe and packed with

In

yarn.

ENGLAND.

addition

to

this

increase

— CROSSSECTION

OF GENERATING STATION.

"loop pits" are provided every 200 yards, in which
about six feet of slack cable is left, this being passed
over rollers, so that it is taken up automatically
without undue strain in case of a subsidence occurring.

The high-pressure and low-pressure cable is leadcovered concentric, and is laid in the same way as
the extra high-pressure cable. Double service boxes
of the usual pattern with compound glands are em-

fuses

are

ployed.
Distribution takes place in three ways: Directly
from the sub-stations at 200 volts two-phase; from
street transformers fed at 2,700 volts from the substations, and delivering at 200 volts two-phase to
the consumers' networks, and (from the Bilston
sub-station only) at 500 volts continuous current
for railways, through rotary converters.
The sub-station floor is occupied by the stationary
transformers and the rotary converters, and the various switchboards are placed on two low galleries
only just above the floor level, and running about
half the length of the room by the transformers.
Two extra high-pressure cables (both of 0.105
square-inch section inner conductors) come in to
the sub-station, and two (0.105 square-inch and 0.07
square inch) go out again, the extra high-pressure
cables being arranged more or less in a ring to feed
the sub-stations. All four cables are led to an extrahigh-pressure switchboard, divided into two parts,
and connecting the extra-high-pressure mains to the
and 7,000 :2007,000 :2,ooo
transformers for the high-

pressure

.

at the

sub-stations.
to be covered by the
and the position of the existing
stations are indicated in the map.

Midland scheme
mains and subCables are used

whose two inner conductors are each 0.14 square
inch in section, and the common return, which is
composed of flat strip, has a sectional area of 0.2
square inch. The cable is insulated with paper, and
not armored, but outside the lead covering there
a serving of jute impregnated with preservative
It is laid at a depth of about three feet
in earthenware troughs filled "solid" with pitch and
covered with bricks. The troughs are of LJ-section,
with spigot and socket joints, and the cable rests on
separate bridge pieces.
is

compound.

also

separate, both the outers are connected to a
common bus-bar, and there are no fuses on these
outers except on the consumers' premises.
At the top of the converter board are four "timeelement" cut-outs, which are also used as switches,
for connecting the two pairs of step-down transformers which feed the rotary converters to the
7,000-volt bus-bars of the adjacent extra-high-tension switchboard. Two pairs of lOO-kilowatt Westinghouse transformers are connected to these cutouts, the connections being single-pole, as are all
the
extra-high-pressure
switching
arrangements.
The secondaries of these transformers are brought
back to the board to the two pairs of switches in
the bottom row but one, which connect them to the
slip rings of the rotary transformers.
At the bottom of the board are two throw-over switches to
switch on induction motors placed on the shafts of
the rotaries for starting them. When the switch
is thrown over to one side, the induction motor is
started through a resistance. The switch is then
thrown right over to the other side, and the synchronizer switch is closed, and, finally, when synchronism is reached, the transformer secondary
switches are closed,' and the starting switch placed
in its middle or no-contact position.
Above the secondary switches are hand-wheels for adjusting the
field excitation of the rotaries, and above these again
are three ammeters for each rotary. Two of these
in each case are connected to the secondaries of small
transformers, whose primaries are in series with the
slip rings; they therefore show the current flowing
from each phase to the rotaries. The third ammeter
is in the field circuit.
These connections are seen
in the upper part of Fig. 4, the lower part of which
corresponds to the board at which current is metered
to the tramway circuits.
On the meter board there is a voltmeter and two
ammeters to indicate the continuous curre'nt passing from each converter and its voltage.
timeelement cut-out is placed on each of the nositives
from the converters, and an instantaneous cut-out on
the negatives. The four switches in connection with
each converter (as arranged in Fig. 4) enable it to be
utilized as a shunt machine, or as a compound-wound
machine, with an equalizing switch for paralleling. As
agreed with the Wolverhampton and District Tramways Company, the current delivered to it is passed
through three meters in series.
The rotary converters are rated at 250 kilowatts
each, and they run at 600 revolutions, the frequency being 50 cycles a second. They are of the

A

Westinghouse standard type, with a damping coil
on each pole-piece, and are compound-wound. Their
continuous-current output is 400 amperes at from
500 to 550 volts. The regulation of the continuouscurrent voltage takes place by a variation of the
excitation.

and low-pressure

distribution, respectively.

The

Ferranti Sookiiowatt. 7,500-volt Two-phase Alternator.

transformers, one in series with and the other in
shunt with the mains from the machines. The lowtension power board is by Messrs. Kelvin and White,
and distributes tw'o-phase current at low pressure.
It is more or less a reproduction on a slightly
smaller scale of the low-pressure, two-phase board

switches of the two-phase are coupled together. Although the mains are two independent concentric
cables for the two phases and the transformers are

transformers which transform

Fig.

MIDLAND POWER DISTRIBUTION

is

flexibility.

on the divided-

being bridged over the top of each pair of the upright porcelain tubes.
The two phases are quite independent on each
dynamo, and a pair of lead-covered concentric cables
leads up from each machine to the switchboard, rising vertically from below. The feeder cables are
two-phase cables, however, with two cores and a
common-return concentric with the lead covering.
The switchboard is single-pole, the cables rising in
the usual manner through the fuses, switches and
ammeters. The two high-tension switches forming
each pair are mechanically connected by a link, and
are worked by the same lever; and the same type
of switch, fuse and ammeter is used for connecting
the feeder to the bus-bar as for connecting the generator to the bus-bar. The bus-bars rest on insulators on the top slate, and are completely covered in.
There are two switchboards in addition to the
main board, one the meter board and the other the
works switchboard for distributing the current used
The former is
for light and power on the works.
divided into two parts by a projecting horizontal
shelf of black marble, the fuses protecting the meters
being placed below the shelf. Above the shelf arc
three pairs of Thomson meters to measure the energy delivered from each phase of each machine.
Thev are each connected to the secondaries of two

The area

in

The

a modification of the Ferranti oil type, there being
four breaks in parallel, the fuse-wire in each case

Fig. 3.

Subsidences due to the mining operations in the
are things to be guarded against, says the

district

Feet

gear, which has been supplied by Messrs. Ferranti,
includes oil-break switches of entirely new design,
and a modification of the Ferranti oil-break fuse,
both of which are employed for the first time at the

break

169

down

IN

4.

rotary converters are not connected
there being merely switches
to connect the extra-high-tension mains to the top
of the rotary-converter board, to which these transformers are connected. Rubber cables on insulators
connect these switches with the rotary-converter
board.
There are seven switchboards for various purposes in the sub-station. The 7,000 :2,ooo-volt transformers will be pairs of separate transformers, one
transformer on each phase. From the secondaries
of these, mains are led to the high-pressure board,
whence feeders will run to Ferranti tank transformers, wtiich will be used in the Willenhall district,
the first portion of the company's area to be supplied at this pressure.
The low-pressure, two-phase
board receives current from two pairs of 50-kilowatt and one pair of 25-kilowatt transformers. One
set of switches and fuses connects the transformers
to the bus-bars, and the other set is between the
feeders and the bus-bars, and in each case the
to this

Diagram

directly,

District Tramways is one
British Electric Traction
Its route, which is indicated in Fig.
10 miles in length, and is part single and

The Wolverhampton and

for the

board

of Conneciions to Rotary Converter.

ENGLAND.
of

the

offspring

Company.
I,

is

in all

of

the

part double track.
The current is all taken from
the Bilston sub-station, and is supplied to the line
through the usual feeder pillars placed at about onehalf-mile intervals. The line construction is chiefly
with span-wire suspension from side poles, but there
is a certain amount of single-bracket pole construction as well.
All the supply, except to the tramway company, is
by two-phase alternating current at 200 volts presFor lighting, the consumer can choose besure.
tween a flat rate of 4^^d. per unit, or 6d. per unit
for the first 100 hours of maximum demand per
quarter plus 3d. for additional units. For power, the
flat rate is iVid. per unit with discounts to large
consumers, and the "Wright" system tariff is 3d. per
unit up to 78 hours of maximum demand per quarter,
and after that o.825d. per unit.
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More Stanley Talk
McElroy Electric-lighting Systems.

Illustrated

would

board

relieve

with

Parliament,

Induction Coil for X-ray Apparatus.

Illustrated

tedious

its

Editorial

while discussing the question of procedure.

The

ator

Washington correspondents, Sen-

Fairbanks of Indiana has conceived a novel

scheme for combining postal transinission and
phonic distribution of messages.
said, to introduce a special

He

tele-

proposes,

it

is

mail delivery in the rural

by telephone. His idea is that a special
stamp should be provided, which would authorize
a postmaster to open any letter bearing it, and telephone its contents to the person to whom it is addressed. The advantages of the special-delivery
service in the cities by means of messengers would
districts

The Laying
Cables.

168

the writers

greater dispatch.

In

be observed that letters of the spe-

class

are often

of such a nature that

would prefer not to have them relayed
through a garrulous country postmaster. The field
for the proposed service seems to be, in fact, rather
limited.

of the

Mexican Government

By

E.

A.

Mexican Gulf

(New York

Kennelly.
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in

The English

patent specification of

which reference is made, mentions Mr.
Keating of London, a lawyer, as joint inventor with Mr. Dowsing, but so far Mr. Keating
seeiTis to have remained in the background, and it
S.

Mr. Dowsing alone, apparently, who is contesting
with Mr. Hewitt. In putting forth his
claim (as he does in a letter to a London contemporary) Mr. Dowsing indulges in some rather bitter
"Perhaps it would be interesting to your
reflections.
readers to know," he writes, "that mercury-vapor
lamps have been made in this country, as you will
is

the honor

from my patent No. 4,261 of 1S96. The firms engaged in the lamp industry at that date seemed to
Now,
be very busy, and quite satisfied with carbon.
however, that the mercury lamp has been shown to
be practicable by the Americans, it might be possible
to get such a f)atent taken up even by an English
firm.
I have learned, like many others, that the
most likely source from which assistance could be
see

by

under municipal ownership, but heat could be
home at such a price as would
make another coal famine an impossibility." This
light

furnished to every

Think of advocating

of course, simply nonsense.

the transmission of electrical energy for heat, as a
matter of economy, to every home in a city which

6%

to

Mr. Finn

is

24 miles long and from

is

Pursuing the

subject,

10

wide!

miles

further quoted:

"Were

the electric-light bill passed the city should
once proceed to put it into operation, and as a
first step should secure from the Sanitary District
at

the right to the invaluable waterpower at Lockport.

With

this cheap power not only could we light all
our streets with electricity at a comparatively small

we could furnish electric light to the people
much cheaper than rates which now rule for gas."
This, too, is absurd. With all the available energy
cost, but

of the Drainage Canal transmitted to Chicago there

would probably be

little

surplus for domestic con-

And

sumption

if

certainly

what there was could not be supplied

the streets were properly lighted.

householders

cheaper than

rates

at

cost of gas at $1 a thousand.

It

to

equivalent

the

would be

better for

whole public-ownership proposition if its supporters would moderate an excess of zeal in the
direction of practicability and sanity.
the

Considering the subject of railroad-train operawhich, in view of constantly recurring accidents resulting in loss of life and destruction of property, is of great importance, Mr.
Raymond B. Dickey of Washington, D. C, makes
some sensible observations in a letter to the Chicago

He

Tribune.

thinks that the trouble

is

not with the

"system," especially the "block system," used by al-

most

the leading railroads, but rather with

all

the

human element —^the incompetent or overworked
men and boys necessary to its operation. He makes

—

these recommenda?tions

:

—The

position of operator on the railroad
should be elevated to its proper dignity, whereby
it would offer some inducement for competent men.
(a) In relieving them of some of the drudgery
which takes their time and attention from the important duties of handling trains,
(b) By paying
salaries somewhere in proportion to the admitted
responsibilities.
reducing the hours of
(c) By
service, so that a day's service shall consist of eight
hours, instead of 12 and in some cases 15, and alFirst

lowing no operator who has to handle a train to
work more than 16 hours under any circumstances.
Second The Legislature of every state should
enact a law creating a board of examiners or a
commission, composed of three or five members,

—

whose duties

deserve consideration on the part of legislators and

is

British

firms,

who

will

free

of

probably think

they have gained something by not being too rash
in taking

for instance, thus reported:

is,

the people of Chicago get cheaper

an

invention even inquired into,

"Mercury lamps, therefore, can be made
royalty

that so

Mr. Dowsing admits that his patent
for lack of payment of the annual fees.

obtained, or an

American one."
has lap-sed

is

its

will be to e.xainine all applicants for
the position of operator within that state, recognizing, however, the certificate of a similar board
of another state,
(a) By placing a minimum age
limit, say 18, upon all applicants,
(b) The examination to consist of a medium educational qualification, familiarity with the rules of the various railroads, and a strict standard of telegraphic proficiency.
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of

tion by telegraph,

invented the

extend far beyond' the domain of lighting, belongs to
Mr. Peter Cooper Hewitt of New York. But there's
another Richmond in the field. And this gentleman
is Mr. H. J. Dowsing, an electrical engineer of London, who says that he invented the mercury-vapor
that date, to

176
176
176
176
176
176
176
176
177

Who

mercury-vapor lamp? One would naturally say, at
once, that the honor of bringing forward this interesting device, with possibilities which seem to
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Electric
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may
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(Chicago Electrical Association.)
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By James Swinburne.

Society.)

From

addition,

much

of the Electric Railway.

(British Institution of Electrical Engineers.)

London

;
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Third-rail System for Electric Railways,

Brinckerhofif.

The Future

trouble about municipal ownership

advocates do not know what they are
talking about. Alderman Finn, sponsor for one of
the public-ownership bills presented to the Legis-

is,

to the

telegraph outright, with

170

One
many

lature at Springfield,

i66

168, 169

all.

"Not only would

According

de-

—

after

"it"

and it would seem, at this distance, that its institution
would be a desirable reform. However, it would
seem to be unwise to let needed improvements wait

the sender could use the long-distance telephone or

168

Gold Dredge for the Klondike
Improved Poulsen Speech Recorder. Illustrated
Midland Power Distribution in England. Illustrated

— there

processes, of the duty of passing on each application,

167

Electrically Operated

tial

myself years ago."

it

discovered that the protester or promay be a dozen did not do the essen-

is

it

did

I

the desirability

some tribunal to which all schemes
of railway or tramway construction of a local charSuch a central tramway
acter must be referred.

i66

166

But

of establishing

i66

Illus-

claring "That's old;

usually

:

trated

fol-

testers

he thinks, be extended to the country by the
This scheme would work to the advantelephone.
tage of rural telephone companies, perhaps but its
There would be an
practicability is very doubtful.
extra charge, of course and for a few cents more

Page.

Washington University Heat, Light and Power Plant.

announcement of any important invention is
lowed by the voice of some modest gentleman
the

re-

thus,

CONTENTS OF THIS NUMBER.

be a question {or lawyers and courts to decide; but
it is very curious to
observe with what regularity

the

question outlined for the con-

sideration of this royal commission

York.

inquire

to
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28,

up a new invention."

Here

the bitter touch

These suggestions are of much
railroad companies.

and they

interest,

If carried out, they

would add

expense of railroading, to be sure but certainly no money consideration should be allowed to
to the

weigh

;

in

the

balance

against

human

life.

I

I

The provisional specification for
Dowsing and Keating is. dated

course the dispatchers and telegraph operators are

the English patent of

not to blame for

February 25, 1896. and the complete specification
October 2,3, 1896. In the latter this is the claim:
"An electric lamp consisting of a glass tube of very
small bore connecting two bulbs containing mercury

road employes sometimes make dreadful mistakes,
and some accidents are due to causes which no

possible precaution to ensure the safety of railroad

(annual conven-

which are connected by leading-in wires sealed
through the glass to a source of high-tension electricity, the atmosphere within the tubes and bulbs

American Electrotherapputic Ansoriation. Hotel Windsor. AtJ., September 22d to 24tb.

being rarefied." Whether this is to be considered
an anticipation of the Cooper Hewitt devices may

Trade News
Business
lUuatraled Electrical Patent Record

iHi
181
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Institiita of Electrical Eneioeers
tion), Niagara Falls. N. Y.. [unc 22d 10 26tb.

lantic City. N.

is

again evident.

all

railroad

human agency can guard
viously

the

duty of the

disasters;

other

1

Of
rail-

j

against.

companies

But
to

it

take

is

|

ob-

every

1

j

and as Mr. Dickey's proposals seem reason-]
to do good we should like to 1
see them discussed by the responsible heads of the

travel,

able and calculated

]

operating departments of railroad companies.
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28,
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Third-rail Train Operation.
Especially timely in view of the recent tie-np of
some of the lines of the Manhattan Elevated in New
York, due to trouble with the third rail, the address
of Mr. H. M. Brinckerhoff, general manager of the
Metropolitan W^est Side Elevated Railway Company
of Chicago, before the Chicago Electrical Association on February 20th, was listened to with attenProfessor
tion by an interested audience of fair size.
P. B. Woodworth, the president of the association,
occupied the chair, and H. G. Dimick performed
the duties of "secretary in place of Mr. Hale, who
was detained at home by a slight illness.

Mr. Brinckerhoff's stibject was "The Third-rail
System for Electrical Railways," and he illustrated
His adhis talk by numerous stereopticon pictures.
dress was based on one delivered about a year ago
before the students of Lewis Institute, but considThe speaker began
erable new matter was added.
by saying that the great to-do over the opening of
the

first

electrically

operated elevated-railway train

New York was rather amusing
inasmuch as such trains had been
in

to a

Chicago man,

in regular service
of years.
New York had,
in fact, drawn heavily on the experience of Chicago
in electrically equipping its elevated roads, as was
shown by the fact that the superintendent, electrical
engineer, master mechanic and other officers of the
Manhattan lines were former Chicago elevatedAs to the beginning of the third-rail
railroad men.
conception, it would surprise many to learn that the
germ of the system was covered in some French
patents issued in the 'jo's. But the first commercial
application of the idea was seen on the Intramural
road at the World's Fair of 1S93. although the Liverpool Overhead line (using the third rail) was almost simultaneous in its development. Now the
third rail is used on all the Chicago elevated roads,
the Brooklyn and Boston elevated, as well as a
number of surface lines, and has recently been introduced on the Manhattan Elevated of New York.
Mr. Brinckerhoff touched on the general advantages of using electrically transmitted power in elevated-railway operation. The cost for coal, for one
thing, was about one-third of that required for steam
locomotives on a car-mile basis. The third rail was
preferred to the overhead trolley, principally because
it permitted the taking off of heavier currents, sometimes as much as 1,200 amperes being required to
start the heavy trains.
On interurban surface roads
using the third rail the right-of-way should be fenced
in.
The Albany and Hudson and the Aurora, Elgin
and Chicago are examples of interurban roads using
the third rail for high-speed stretches and the overhead trolley in the towns through which they pass.
Tlie New York, New Haven and Hartford railroad
the
shov.-s another field for the third-rail system
running of light passenger trains between heavy
steam trains or on spurs or branches feeding steamrailroad systems. As to possible danger to human
life from the third rail, there has been, as a matter
of fact, practically no trouble on this score. The
Baltimore and Ohio tunnel furnishes another example of the applicability of the third rail. It has
been shown that it is perfectly feasible to handle the
heaviest freight and passenger trains by electric-motor cars taking current from a contact rail.
The New
York Central is one of the latest of the steam railroads to decide to use electricity on a portion of its
lines.
In
It will undoubtedly use the third rail.
fact, in electric-railway operation, where high speed
and heavy construction are demanded, the third rail
furnishes the cheapest and best method of getting the
cr.rrent to the motors.
After showing several pictures of various thirdrail systems, the speaker said that it was now the
practice to use a cast-iron contact shoe weighing
from 6^/^ to seven pounds, pressing with its own
v.-eight merely on a steel contact rail of special composition.
Such a shoe has a life of 150,000 miles. It
is better to place the third rail at the side rather
than between the track rails, because it is there
easier of access and there is more space for clearance.
One of the pictures displayed was that reproduced
in the Western Electrician of December 27th last
(page 459) showing contact shoe and steel brushes
used on the Metropolitan Elevated of Chicago. Mr.
Brinckerhoff explained his method of fighting sleet
and ice on the third rail, as detailed in the article
in the Western Electrician of which the illustration
referred to was a part. About once in two years, he
in this city for a

number

—

they encountered an "ice storm" when it was
keep the contact rail clear by a man
standing on the car and using a scraper; at all other
times the steel brushes were sufficient. The recent
trouble on the Manhattan road in New York was
due to the requirement of the Board of Health of
that city by which two guard boards, higher than
the rail, were placed on each side of the third rail.
This made a trough which filled with snow, on which
a crust formed, and this was the cause of the diffiThese
cultj', as it was hard to keep the trough clear.
boards are not used in Chicago: they are not necesS3.Ty, as accidents are very infrequent.
Touching on the question of heating the cars, the
lecturer said that in zero weather 40 per cent, of all
the current from the power house was used to heat
the cars during the rush hours, electric heaters being, of course, employed.
One difficulty is that these
heaters have no heat-storage capacity, like steam
pipes.
In ver>- cold weather every engine in the
power house must be running. This is hazardous,
but the expense of installing reserve equipment above
said,

necessarj' to

171

the peak of combined heating and motor load at times
of maximum demand is prohibitive.
Contrasting locomotive and multiple-unit systems
of electric traction, the results in economy seem to
be about the same. Comparison of curves of current
consumption shows greater fluctuations with multiple-unit system, but, on the other hand, by using
that system the motorman can cut off the current
sooner and coast to the next station.
Some interesting statistics of the traffic on the
Union Loop in Chicago, used jointly by the four
elevated electric railways of this city, were given
by the speaker. At the corner of Fifth Avenue and
Van Buren Street 1,523 trains pass on the loop every
24 hours. This is an average of one train every
But during the rush
53 seconds day and night.
hours this average is greatly cut down, being a train
every 33 seconds between the hours of 5 to 7 p. m.,
and one every 16V2 second.^; during the busiest quarter-hour in the morning rush. Between the hours
of 5 and 7 p. m. 54,000 people are loaded and taken
off of the Union Loop.
Mr. Brinckerhoff concluded by exhibiting the following table to show the composition of common
steel rail for railroads and of various special steel
rails designed for the third rail of electric roads.
"

Special Contact Rails.

Common

Elements.

Rail.

Manhattan
Railway.

0.470
0.760
0.104
0.030

Manganese
Phosphorus
Sulphur

Albany
and
Hudson.
o.cgo
0.440
0.088
0,080

0.073
0.341
0.069
0.073

Metropolitan.

Chicago.
0.090
500
O.IOO
0.053

By tjius altering the constituency of the steel the
conductivity has been improved, so that, whereas the
ratio of the common rail to copper is 10.17 to one,
that of the special rails is about 7.25 to one.
brief discussion followed Mr. Brinckerhoff's
address. Messrs. Dimick, Mayer, Junkersfeld, Almert, Carlton, Woodworth and others participated.
The fact was brought out that on the Aurora, Elgin
and Chicago road trains had been operated when
there was 12 inches of dry snow on top of the third

A

As

rail.

aluminum

to

feeders,

was

it

one of the objections to them was
pansion and contraction, by reason
temperature.
A unanimous vote of
tended to the lecturer of the evening

stated that
their great ex-

of variations in

thanks was exfor his instruct-

and interesting address.

ive

The Future

of the Electric Railway.^

almost absurd to begin to consider the limits
the use of electrical transmission on railways

It is

of

The

at this date.

future of electric railways, electric
is
rather a matter of

tramways and automobiles

vague conjecture and picturesque prophecy. Tubes
are multiplying rapidly, and railways are putting
down electric transmission on suburban lines in Europe and the States. On short lines with many
stops we have to contend with inefficiency at starting.
On long lines there is difficulty of transmission
or cost of transformation and difficulties of collection.
We are very much handicapped, or limited, by
the want of a suitable variable-speed gear for large

For short lines the ordinary tramway sysused, and many schemes have been proposed.
Three-phase motors, either in cascade with high
primary pressures or arranged simply are being tried,

has long loomed as a limit. The published accounts
of experiments at Zossen would lead us to suppose
there is no trouble on this score. Still it is a difficulty many engineers fear.
In electric tramways there is no limit in sight
The power can be sent over any distance desired,
and there seems to be no limit to the people who
want to travel on electrical trams. The question of
electrolysis is rather that of a limit to the duration
of pipe companies' property.
It is a very difficult
question.
Though the threatened effects of e]tctrolysis have no doubt been exaggerated, it is at best
a question of degree, and the ingenuity of engineers
is
continually reducing the chance of damage. It
has recently been urged that frequent reversals of
polarity of the system reduces the electrolysis very
considerably.

Mexican Gulf Cables.
A

regular meeting of the New York Electrical
Society was held on February i8th. Dr. A. E. Kennelly of Harvard University, and an honorary member of the society, lectured on "The Laying of the
Mexican Government Mexican Gulf Cables." This
was the first cable of American manufacture laid
for a foreign government.
Dr. Kennelly said that
if all the cables now lying at the bottom of the sea
were joined end to end they would measure 200,000
miles, or nearly as far as from the earth to the moon.
The life history of the cable was shown by a series
of lantern slides, from a view of the spool machines
in the factory of the Safety Insulated Wire and
Cable Company at Bayonne, N. J., to the final joining aboard ship in the Gulf of Mexico. The cable
was 500 miles long, one inch thick, excepting near
the shore, where it was twice that size, and weighed
1,300 tons.
It was carried in four deep tanks in a
Norwegian cable ship of 1.400 tons' burden to Vera
Cruz and a partition cable house, which had been
brought from the United States, was put together,
and a two-mile length of the cable was towed ashore
and dragged up to the house. The end at sea was
joined to the cable on this ship, which then went to
Frbntera, where another house was erected, and
the operation was repeated. At Campeche serious
difficulties were met.
The water was very shallow
for seven miles out to sea, and although the town
had 19,000 inhabitants, it did not possess a steam
launch or even a barge.
one-masted schooner
was procured by the cable people, the mast was
removed, and the coil of seven miles was stowed
away in the boat. Another schooner, with two masts,
served as a tug. When this tug went too fast the
sails were taken in, and when it was becalmed there
was nothing to do but wait. Eventuallv the end of
the first long American cable was made fast at the
cable house, which stands almost on the spot where
the Spaniards first landed in Mexico, 400 vears ago.
In spite of the inclemency of the weather, there
was a large audience, among which were manv ladles.
Representatives of all the prominent cable firms in
New York were present, and the fine collection of
cables recently presented to the society by the family
of the late Cyrus W. Field was inspected with much
;

A

interest.

Iowa Electrical Association.

powers.

tem

is

and have many advantages. Various arrangements
Series
of motors have also been discussed or tried.
distribution

Though

it

has

been

proposed,

but

superficially resembles series

never tried.
tramways, it

differs essentially in the switches being a long way
apart, and not worked by the train, and having condifstant-current variable-speed generators. One

ference makes it practical as far as the switches go,
the other efficient. But a variable-speed gear would
solve the difficulty very much better than any of these
schemes.
could then have simple alternating
circuits with all the consequent ease of transmission
and transformation, and the trains could go at suitable speeds with high efficiencies throughout. The
Leonard is an electrical variable-speed gear, but it
few mechanis expensive and not very efficient.
ical gears have been proposed to work with synchronous alternating motors. The most obvious arrangement is a system of pumps. Air pumps with
A system of oil
a reservoir have been proposed.
pumps of variable stroke is also in use to some exBut machinery of that sort
tent for automobiles.
practically means that an electromotive must have
not only a motor of say 1,000 kilowatts, but what
amounts to two sets of motion work. This must
may, therefore, say that
mean serious expense.
we are limited by the want of either a variable-speed
simple alternate-current motor, or a simple variablespeed gear capable of transmitting very large torque
and packing into an engine. A recently developed
scheme is the use of low-frequency, alternating
currents with laminated series-wound motors. This
solves the difficulty, but at the expense of large idle
current, induced pressure in short-circuited armature
coils, large, expensive and inefficient transformers,
and the ordinary disadvantage of the series motor
on constant pressure. This plan is well worth serious study.
The collection of large currents at great speeds

We

A

We

I.
From the presidential address of James Swinburne before
the British Insiitution of Electrical Engineers, delivered in Lon-

don

in

December

last.

An

programme has been arranged for
the annual meeting of the Iowa Electrical Association, which will be held in Davenport, Iowa, on
April 8th and gth, at the Masonic Temple, and the
convention promises to be a notable one. W. L,
Bowers of Davenport has prepared the programme,
which calls for assembling at 10 a. m. on Wednesday, April 8th, with routine business the rest of the
morning. At the afternoon session there will be a
report of the committee on electric street-lighting
data, by W. S. Porter, Eldora
report of committee
on proposed legislation relating to the development
of plans for the inspection of wiring, by J. S. Bellamy, chairman, Knoxville, and report of committee
to establish uniform method for arriving at the cost
of furnishing electric current, and to collect forms
in use by different companies, by Isaac B'. Smith,
chairman. Cedar Rapids. These papers will then be
read
"Maintenance and Operation of Central Stations by Steam Power," by H. T. Fiske. Muscatine,
and "Maintenance and Operation of Central Stations
bv Waterpower," by George S. Carson. Iowa City.
At 4 p. m. an electric trip will be made to the government arsenal, inspecting the dam and water plant,
and to Rock Island and Moline, visiting the Moline
Power Company's plant at the latter place. That
evening there will be a lecture, either by W. D. Rvan
on "Modern Illumination" or by Mr. Hine of Chicago, "On Arc Lighting in General."
On Thursday. April gth, there will be a report
of committee on feed-water heaters by J. A. Innis,
Eagle Grove: report of committee on data for city
pumping by central station, by D. F. McGee, Red
Oak, and report of committee on lamp testing, by
George S. Carson, Iowa City. A paper. "Commercial Rates, Including Fan and Power Rates." will
be read by R. H. MacMulIan, Des Moines, and a
paper or talk will be given by Mr. Rvan or Mr.
Hine. At the afternoon session there will be papers
on "xA.nalysis of the Cost of Street Lighting" by
Austin Burt, Cedar Rapids, and "The Necessity of
the Grounding of Secondary Circuits," by W. J.
Greene, Cedar Rapids.
interesting

;

:

—
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Power
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II.

The

-following table presents the essential features of a number of the characteristic waterpower

developments which
long distances

Companies

transmit

Engaged

electric

power over

Power

Long-distance
Transmission.

Name and Location

in

C^P—

of

I

Length

Companies.

Line
Voltage.

Montgomery Water Fewer Com'
pany. Tatlassee. Ala
Bay Counties and Standard

i

Power companies, Marys--^
and Electra. Cal
Blue Lakes Water Company.
Bigbar Bridge, Cal
ville

phase
30,000

3.500

6.300
10 000

3

60,000

/

Company. Newcastle, Cal
Jamestown Light and Power
Company, Jamesiown, Cal
Power Development Company,
.

—

Bakersfield. Cal
Redlands Electric

Light and
Power Company, Redlands,
Cal

10,000
25,000

1,800

40,20

1,700

35.28

15,800

1,500

15

16,000

1,200

16

Electric

California

Central

J

/

f

4,000

San Gabriel Electric Company,
Azusa. Cal

1,200

Sao Joaquin Electric Company,
Fresuo. Cal
California
Power
Southern
Company. Redlands, C?l,.,

Tuolumne County

\\'ater

ville.

Cal

Colorado Electric Power Company. Colorado Springs. Colo,
Ouray Electric Light and Power
Company, Oiiray, Colo
Pikes

Peak

1,400

55.35
-j

11.000
19,000

(

\

33,000

4,000

Com-

pany, Sonora. Cal

Truckee River Power Company.
Truckee R-ver, Cal
Vuba Power Company, Marys-

1,500

15.000

2,000

22,000

I, zoo

16,000

I.S75

20,000

1,200

12.000

2,000

iz.ooo

I,603

It

4.000

10,000

Company.

River

Victor, Colo

San Mieuel CoQsoHdated Gold
Mining Company. Telluride,
Colo
Hartford Electric Light Company, Hartford. Conn
LewistoQ, Brunswick, and Bath
Railway Company, Lewistoo,

Me

600

000

20,IU

10.5CO

2.000

9

10,500

2,000

46

40,000

1

Sanford Power Company, Sanford,

Me

Valley
Kalamazoo
Electric
Company. Kalamazoo. Mich..
St. Anthony Falls Water Company, Minneapolis, Minn
St. Croix Power Company, St.
Paul, Minn
Helena Water and Electric
Power
Company, Helena,
Mont
Missouri River Power Company, Canyon Ferry, MonL,..
Montana
Power
Company,
Butte. Mont
Manchester Traction, Light,
and Power Company, GofEstown, N.

H

7.500

10

12,000

4,000

28

30,000

4,000

n,8

11,000

4,800

70

50,000

-]

15.000
26,000

1,600

6

10,000

4,000

}

(

f

Albany and Hudson Railway
and Power Company, Kinderhook, N.

Y

Empire State Power Company,
Amsterdam, N Y
Hudson River Power Transmis
si on
Company, MechanicsviUe. N.

Y

3,000

18

12, 000

2,400

17

12,000

5,000

18,14

Niagara Falls Power Company,
Niagara Falls. N. Y
50,200
Utica Electric Light and Power
Company, Utica, N. Y
4,000
Fries Manufacturing and Power
Company. Salem, N. C
1,000
Lehigh Power Company, Easton,
Pa
1,500
Anderson Water, Light and
Power Company, Anderson.
.

S.

C

Utah Power Company.Salt Lake
City. Utah
Snoqualmie Falls Power Company.Snoqualmie Falls, Wash.
Tacoma R .ilway and Power
Company, Tacoma. Wash

Electric

11,000
22.000

son,

C, driven from the

plant at
Portman Shoals, 10 miles away. Between the waterwheels at the remote generating plant and the spinning frame in the mill there is not a single belt or
auxiliary shaft. The increase in the quality of production obtained by the omission of belting is reported to have been very marked over the old-fashioned mechanically driven frames.
It happens, however, that the most typical southern cotton mill operated by electric power is one
in which the generators are not driven by waterwheels but by steam power. Mr. W. B. SmithWhaley of the Columbia Mills, already referred to,
had found that the cost of repairs in an electric
mill was about one-half that in a mechanically driven
mill under the same ownership, although the latter
was the smaller and had also noted an increase
of product, amounting to at least four per cent., due
to the more uniform speed of the producing machiner3^
With this knowledge, when the Olympia
Mill was located at Columbia, two sets of plans
were drawn, one contemplating the distribution of
power by small wires to motors, and the other bj'
shafting
the old-fashioned system of belts and
throughout. Bids were obtained for both, with the
result that the electrical system was found to bedecidedly the cheaper.
There being no need of heav}^ transverse walls
for the main shafts at the belt way, the use of
electricity reduced the cost of the mill building 10
per cent. Sixty-one per cent, of the line-shafting
cost was also saved, and 66 per cent, of the cost
It is stated that the saving
of the belts and ropes.
due to these three items was more than sufficient to
pay for the cost of the electrical equipment.
The maximum power required by the mill is about
3,600 horsepower, furnished from the central mill
plant through the generators, the same plant also
supplying current to light the town and operate the
Mr. Smith-Whaley states that the
street railway.
total cost of the Olympia Mill, on a basis of 10,000
spindles, is about $18.50 per spindle as against $15
per spindle for one of the best mechanically operated mills in New England. The $18.50, however,
includes the laying out, sewering, water piping, etc.,
of 150 acres of land, the construction of 325 cottages, and the providing of 2,400 horsepower above
all necessities, which can be disposed of to outside
parties.
The aggregate of these three items makes
a difference of $4.96 per spindle, leaving $I3;54
per spindle as the proper cost in comparison with
the New England mill. It should also be mentioned that the Olympia Mill is equipped with 2,400
40-inch Draper looms, each costing $85 more than
the looms in the other mill. The electric current is
distributed by 22 induction motors of 150 horsepower each, as well as by several smaller motors
for miscellaneous purposes.
S.

electric-light

12

22,000

15

12,000

3M

Government Printing
J

f

12,000

ir,2oo

2,675

14

10,000

5,000

.o|

15,000
26,000

2,000

12

16.000

2,000

55

40,000

2,000

13

15.650

S,ooo

45.31

25,000

1.340

45

13.000

/

f

Power in Cotton Manufactures.

In cotton-goods manufacture electric power is
being rapidly adopted, not only in New England,
but in the South perhaps the most conspicuous examples can be found in the latter region, where
wateroower has been largely utilized.
One of the earlier and larger plants at which
waterpower was utilized for the generation of electric power is the Ponemah Mills, at Taftville, Conn.,
where the energy from the waterpower at Baltic,
4% rniles away, has been used for years to run the
weaving mill, of 1,700 looms, and to operate 1,200
incandescent lights. The generating plant consists
of two alternating-current generators of 350 horsepower each, and these drive two 350-horscpower
motors at Taftville. A street-railway system is operated in connection with the mill, and an electric
locomotive is employed to haul freight cars a distance of one mile.
The typical southern mills, utilizing waterpower
are those at Columbia, and at Pelzer, S. C, the
former requiring about 1,400 horsepower and the
latter, 3,000 horsepower.
At Pelzer the saving in
the first^ cost of the shafting and belting, as compared with an identical mill driven by a mechanical
;

metto Mills, using 200 horsepower in motors. An
even more striking instance of transmission of energy is that of the Anderson Cotton Mills at Ander-

12,000

.;]

10

3,000

Big Cottonwood Power Company. Big Cottonwood Canyon, Utah
Pioneer Electric Power Company. Oeden, Utah
Salt Lake City Water and Electric Power Company, Big Cottonwood Canyon, Utih.
Telluride Power Transmission
Company. Provo City. Utah..

system amounted to nearly $10,000. The success
of the Columbia Mills led the owners to develop
a large waterpower system of their own, from
which are driven the Granby Mills, 1V2 miles distant, using 1,800 horsepower in motors, and the Pal-

;

1.340

Sacramento Electric, Gas and
Railway Company, Folsom
City. Cal

February

Office.

Electric motors doing miscellaneous work in manufacturing establishments are scattered so widely
throughout the field of industry that it is imposIt will suffice,
sible to consider them all in detail.
perhaps, to note the figures given by Mr. W. H.
Printing
Tapley, electrician of the Government
Office, at Washington, D. C, where the advantages
have been so marked that the new office, the largest
of its kind in the world, is being equipped throughout with electric power. At the time Mr. Tapley
made his report the period of the census year
the office had, connected with the power circuits,
575 electrical horsepower of motors for presses,
etc., and
125 horsepower of motors for elevators.
The most marked feature of economy mentioned by
Mr. Tapley is in the increase of 15 per cent, in the
output of the press room. If there is any printing
office where trustworthy power conditions must be
had, it is that of the government, the plant being
run 24 hours daily during the sessions of Congress.
Mr. Tapley states that there has never been a hitch
"In fact, such a freedom
in the motive power.
from interruption of power has not been known in
the history of the office as during the past three
years, or since we have adopted electric power."

—

Economies of Electric Power.

The economies introduced

into the

manufacturing

processes of the United States by electric power
may be summed up generally or may be treated
perhaps the best method of
under separate heads
consideration is to cite the arguments usually advanced and then to mention a few typical cases in
support of them.
Professor F. B. Crocker of Columbia Universit>%
in a recent classical discussion of the subject before
the Franklin Institute, Philadelphia. Pa., enumerated
the principal advantages obtained by employment
of electric power in mills and factories as follows:
1.
A real economy in amount of power used.
;

_

2.

A

redaction in cost of the construction of buildings,

which can be llehter, owing to the fact that there
no need to install heavy lines of shafting and pulleys.

is

A

reduction in expense of service, such as oiling,
depreciation, etc.
3.

4.

More

efficient

arrangement of machines and

which need no longer bo placed

in

tools.

straight lines par-

allel

28,

1903

with the shafting, but can be located exactly as

desired.

Access to the machinery is easier from the suppression of belts and pulleys.
6.
Greater cleanliness, as there is less dust and no
scattering of oil or steam, etc.
" Hygienic conditions are improved, owing to the
diminution of dust and dirt better light, owing to the
absence of shafting, pulleys, etc. the lessening of noise,
5.

:

;

etc.

Greater ease of placing dIEEerent shops in separate
In locating them according to the strict
requirements of the work and without regard to the
necessities of the motive power.
0.
Greater facility in the Increase of establishments.
10.
Localization of accidents due to motive power
with consequent less Injury to Individuals and the stoppage of worlj only at the point where an Individual mo8.

buildings and

tor

incapacitated.
Greater control of the speed of the tools.
A mariied increase in the product of any given
establishment.
Is

11.
12.

In signalizing these advantages. Professor Crocker
divided the application of motors to manufacturing
into three classes.
The first method consists in connecting the motor directly with the machine. The
second consists in the interposition of gearing to
reduce or increase speed. The third depends upon
the utilization of auxiliary shafting and belting.
The cases cited herewith of the application of electric motors come within the range of the points

enumerated.

At the thirty-third annual convention of the
American Railway Master Mechanics' Association
in 1900 an elaborate and interesting report was made
by a special committee on power transmission by
shafting versus electricity for railroad shops. One
of the most significant cases cited was that of the
Baldwin Locomotive Works, where not quite 1,000
horsepower in electric current was utilized at the
time for power purposes. Electricity was first introduced in the erecting shop for driving two 100ton cranes, and an immediate saving of So men was
effected.
In the wheel shop the "common-labor"
force was reduced from 40 men to six: the time
consumed in reloading a lathe was cut down from
30 minutes to five and the saving in power in that
shop was estimated at fully 50 per cent. In the
frame shop the laboring force was reduced 60 per
cent.
The fuel economy, involving a possible reduction of $120 per week, was but one item. The
saving on labor was stated at $1,800 per week. The
Increase in output was large.
;

[The end.]

Westinghouse Internal-combustion Gas
Engine.
The Westinghouse Machine Company of Pittsburg,
Pa., has for some time been engaged in developing
a double-acting internal-combustion gas engine and
says that it is now prepared to build this tj'pe of
engine in sizes ranging as high as 3,000 horsepower.
The general design of the engine resembles to a
noticeable extent that of a modern high-speed tandem-compound steam en,gine in the arrangement of
cylinders, frames, bed-plates, bearings, flywheel and
generator. This resemblance is further carried out
in the matter of crank effort.
Each revolution is
accompanied by two impulses, one occurring at each
successive in-stroke and out-stroke. The engine operates therefore upon the four-stroke cycle, involving
distinct periods of admission, compression, explosion,
expansion and exhaust, a cycle ^^ielding the highest
practical as well as theoretical efficiency and economy of fuel. The employment of the four-stroke
cycle involves a feature of great importance, that
of positive scavenging.
The cylinders are double-walled and are united by
hea^fy tie rods at the top and by a cast-iron distance
piece at the bottom.
They are closed by waterjacketed heads.
Both admission and exhaust valves,
which are of the standard poppet type, operate ver
tically and with opposite throw.
The valve gear is
of the standard cam and roller pattern, and is driven
by a helical gear, engaging a similar split gear belted
around the main shaft.
The igniters are of the "make-and-break" electrical contact type.
The engine is started by compressed air pumped into a steel reservoir during a
previous run before shutting down.
sensitive fiyball governor of the standard design is used.
It
operates a vertical piston valve, supplying a fuel
mixture of constant quality, but in quantities proportionate to the load.
The single-crank engine is at present manufactured

A

in

sizes

ranging from 250 to 750 horsepower and

the double-crank from 750 to 1.500 horsepower. In
the latter the cranks are placed at 90 degrees angularity, giving four impulses per revolution, and a
crank effort corresponding to that of a cross-compound, double-acting steam engine.
Several installations of this type of engine are
in pro.gress.
The first to be put into operation will
be at the works of the Consolidated Industries Company, Batavia, N. Y., employing 250-horsepower, single-crank, double-acting engines, direct-connected to
Westinghouse alternating-current generators, operating in parallel upon a general light and powder-distribution svstem.
soecial coke and gas process
known as the Lowe will be employed, yielding three
products, metallurgical coke, coal and water gas, the
former to be retailed and the latter used for power
purposes.

A

The Common Council of Chebovgan. Mich., has
adopted a plan for investing $275,000 in a city waterworks and

electric-light plant.

.
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New

Alkaline Storage Battery.

exhibit at the recent Chicago Automobile Show
held in the Coliseum that attracted considerable attention was the display of the Chicago Storage BatThis company had a space in the
tery Company.
Annex, and the exhibit shown there is illustrated
foreground is seen a set of 28
In
the
in Fig. I.
cells ot the company's new storage battery, which
is made on a new principle, and was exhibited pubEach cell weighs
licly for the first time at this show.
slightly less than six pounds and is said to have a
capacity of 100 ampere-hours on a closed circuit of
The remainder of the exhibit in1.4 volts per cell.

An

cluded a light runabout mounted on a speedometer
and a switchboard, the whole being arranged to
demonstrate the possibilities of the new battery.
The runabout, on a test made during the exhibition,
required 30 amperes to drive it a speed of 20 miles

173

proportional to the rapidity of charge or discharge.
For example, with a cell having a capacity of 100
ampere-hours (25 amperes for four hours), there is
said to be no disturbance whatever in the electrolyte,
no gasing, development of heat, expansion of the
elements or damage in any way to the battery if
the cell be given a charge as high as 45 amperes
for nearly five hours. The same conditions are permissible under similar or greater rate of discharge.
With the operator of an electric vehicle, this becomes particularly attractive, since he may give
practically full charge to his batteries in an hour or
two and discharge them at such rate as con-

may

ditions

and

require,

danger to any part

of

all

the

this

without

any

The

cost
that

batteries.
slightly

of the cell is stated to be
above
of the lead cell, but the guarantees given as to life
and duty of the batteries and other conditions are

Municipal-ownership Sentiment

NEW ALKALINE STORAGE BATTERY.

—EXHIBIT

AT CHICAGO AUTOMOBILE SHOW.

with the minimum weight
stated above, six pounds per cell, are able to deliver
this amount of current for three hours continuously.
This cell, which is the invention of William Gardi-

such that the battery in the end is said to be cheaper.
The results of a watt-hour and voltage test for
charge and discharge is shown in Fig. 2, while Fig.
3 gives curves of the battery discharging at 45 am-

ner, is noteworthy from the fact that it contains
neither lead nor acid. The electrolyte is a composition
alkaline solution, and is contained in a copper cell
which forms the negative element. The positive
element is a tri-metallic composition. Like all alkaline solutions, the electromotive force is lower than
in a lead battery.
From a number of tests the work-

peres.

cells,

ing pressure was found to be about 1.25 volts.
During the last year the inventor of these storage
batteries has secured the financial aid of J. W. Duntley, president of the Chicago Pneumatic Tool Company, Chicago, who has advanced the necessary funds
to carry the invention from its inception to its present commercial condition. Continued and exhaustive
tests have been made, both in practice and in the
laboratory, and the results have been such that the

In regard to the performance of the batteries, the

company says

:

"The

battery will receive a

As probably

fairly indicating the trend of sentiin Chicago on the question of public ownerthe following from the Chicago Daily Tribune
is useful:
"The idea of the municipal ownership of street
railroads has taken hold of the public mind or imagination.
From popular votes and other sources of
information it is apparent that a considerable proportion, if not a majority, of Chicagoans think the
city should own the street railroads as it does the
waterworks, and many think it should operate the
railroads as it does the waterworks.
"The financial condition of the city at this time
is not good.
It is in debt beyond the constitutional
lirnit.
There are creditors whom it should have
paid long ago, but whom it cannot pay. When are
the special-assessment rebates which have been due
for many years to reach the property owners who
are entitled to them? With scanty revenues and
with no credit, how is the city to buy or build street
railroads?
It is proposed that it pay for roads with
bonds which are not to be a liability of the city,
but are to be a lien on the roads and their revenues.
It is assumed that the earnings will extinguish the
bonds and the city will have acquired valuable properties without paying a cent for them.
If the city
defaults on its bonds, the railroads will foreclose.
The city will have had an interesting experience
which will cost it nothins". The scheme is not one
which meets with the approval of all lawyers. It
may not meet with the a^nroval of the Supreme
Court.
"No matter what may be said about the practical
difficulties which stand in the way of the introduction of municipal ownership in the near future, the
pressure for legislation on the subject will not abate.
If the demand is not granted by this General Assembly', a more urgent demand will be made upon
the next General Assembly. It will be better to end
the agitation now by adopting enabling legislation.
Perhaps such legislation may be of real assistance
to the city in its negotiations with the traction companies." * * * "If the city were to operate a street railroad without civil service the public would be wretchedly served far worse than it is now and the
operating expenses of the road would eat up the
receipts.
The road would be serviceable only to
the politicians it provided with patronage.
"Chicagoans desire municipal-ownership legislation, and it should be given them, but the legislation
should be conservative, cautious, and hedged around
with safeguards. No law on the subject should be
hurried through. There should be long deliberation
and full discussion."
sliip,

maximum

charge in one or two hours, and is capable of being
discharged at practically the same rate if occasion
demands. While this is important and practicable
to the automobile service, yet there is a condition
in storage-battery work wherein this is particularly
valuable.
For central-station and street-railway
work, the batteries may be charged without injury
to their full capacity in not to exceed two hours,
and, when called upon, as in central-station work
and street-railway service, to take care of the peak
of the load, they will readily and without any pos-

damage, meet

sible

this requirement."

The Chicago Storage

Battery

Company

is

incorpo-

Chi-

ment

—

an hour, and the

in

cago.

—

The Technolexicon.

—

Work

on the Technolexicon the great GermanEnglish French technical dictionary to be published
under the supervision of the National Society of
German Engineers is steadily progressing. An idea
of the comprehensiveness of the work may be obtained from the statement of Dr. Jansen that although words have already been gathered for one
and a half years by societies and individuals in Germany, Belgium, France, England and the United
States, the collection will probably not be completed
before the end of the year 1904, when the compilation of the contributions will begin, which will occupy about two years more, so that the manuscript

—
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NEW ALKALINE STORAGE BATTERY.

to standardize the specific gravity of the solution.
The spilling of the acid or electrolyte is entirely prevented.
The efficiency of the

poses and of all sizes. The present offices of the company are at 1406 Fisher Building, Chicago, and the
factory is at Aurora, 111. William Gardiner, the
inventor of the battery, is the president of the company, and George H. Stout, formerly with the Helios-

be ready by about the end of the year 1906.
Contributions
after -which it will go to the press.
of technical terms, or catalogues or assistance of any
from
engineers,
designers,
manukind, are solicited
facturers, etc., the world over.
They should be addressed to the editor of the Technolexicon, Dr. Hubert Jansen, Berlin, N. W. (7), Dorotheenstrasse
Dr. Alfred Mueller, 150 Nassau Street,
49.

battery compares

Upton Company,

York

owners of the patents are at present manufacturing
the product for commercial purposes.

The
ticular

invention has a

number of

features -of par-

makers and users.
hermetically sealed, and therefore it

interest

to

automobile

Each cell is
becomes unnecessary

favorably with lead

cells

and

is

New

Jersey laws with a capital stock of
$1,000,000, and is equipping a large plant for the exclusive manufacture of storage batteries for all purrated under

is

manager.

will

New

city,

can give further information.
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DEVELOPMENT OF THE TELEPHONE
Telephone News from the Northwest.
of Iowa has handed down a
decision which gives the Iowa Telephone Company
Des Monies withthe right to construct a system
out a franchise. The decision holds that all comof 1897 have
code
the
prior
to
panies organized
the right to use streets as public highways without
authoritv from the council.
The Chicago and Northwestern Railway is experimenting with a system of railroad telephone apparatus, to enable crews of trains to attach a wire
and
to the telegraph lines by means of a jointed pole,
telephone to stations. The use of the wires for
telegraphing.
with
the
interfere
not
telephoning does

The Supreme Court

m

The telcgraphone, as it is called, seems to work well.
Norway township farmers will build a line of
telephone into Vermilion, S. D.
A telephone line will be built from Berlha to
Henning, Minn., via Wrightstown.
A telephone line is projected from Reading to
Fukla, Minn.
The Valley City (N. D.) Telephone Company contemplates extending a line to Litchville, N. D., and
establishing a local e.xchange there.

The Southwestern Minnesota Telephone Company
contemplates a local exchange for Westbrook, Minn.
and R. H. Armstrong propose a
J. J. McKinnon
local exchange for Canistota, S. D.
The Steele County Telephone Company w-ill extend its lines from Blooming Prairie, Minn., to Genev.a, EUendale. Hayfield. Waltham and other points.
The Woonsocket S. U.) Telephone Company has
sold its switchboard to Dale Wallace of Wessington
Springs, S. D., and will put in a new board of 200
(

connections.

Independent telephone exchange is talked of
Owatonna. Minn., unless the Northwestern Telephone Exchange Company makes all the improvements promised to its exchange without delay.
The Farmers' Mutual Telephone Company of Bal-

An

for

tic.

S. D.. will consolidate

with the line at

New Hope

under the title of the Baltic and New Hope Telephone Company.
The Morrison County Telephone Company will
build a line from Little Falls, Minn., to Pier'z and
Buckman.
The Greenwood Prairie Telephone Comp.iiiy of
Plainview, Minn., has extended 127 miles of metallic
and 45 miles of ground line in the last year.

circuit

The decision of the Supreme Court of Iowa giving the Iowa Telephone Company full rights to the
streets of Des Moines, despite the expiration of its
franchise, is taken by the Mutual Telephone Company of that city as abrogating its five per cent,
gross earnings' tax.
.\ farmers' co-operative telephone system is projected from Great Falls, Mont., through that county.
Barb-wire fences are to be utilized in the construction of the system.

The

Nebraska

Telephone

Company

expects

to

Nebraska this year.
The Stratford (Iowa) Telephone Company has
work
on the line about
will
start
been formed and

expend

April

a total of $600,000 in

Philip Fitzsinimons has applied for a franchise for
telephone system in
Cincinnati,
to lay the wires in conduits under
the alleys in a territory bounded by Third, Liberty,
Sycamore and Central Avenue. He says he will install an automatic exchange, and already has 6,000
subscribers promised.
The well-know-n law firm of Squires, Sanders &
Dempscy of Cleveland has rendered an opinion to
President F. S. Dickson of the Cuyahoga Telephone
Company to the effect that the city of Cleveland
has no authority to fix the rentals which the company may charge, nor has it power to compel the
company to furnish free telephones for the city

underground
where he agrees

an

offices.

The Celina Telephone Company, Celina, is arranging to increase its capital stock sufficiently to make
extensive improvements in the plant and extend its
lines out through the country along every public road.
J. D. Johnson is president of the company.
O. M. C.

Indiana Telephone Items.
McCabe, connected with the Wells-Fargo
Express Company, has bought the Independent telephone exchange at Greentown and will make extensions and improvements.
The Central Telephone Exchange of Loogootee
was completely destroyed by fire in the 19th inst.
An attempt was made at an early hour on the 15th
inst. to blow up the office and wreck the toll cable
lines of the Commercial Telephone Company of
Warsaw. A large charge of dynamite was exploded
just outside the exchange ofiice and the wires and
poles nearby were greatly damaged.
Windows in
all the surrounding buildings were smashed.
The
John

C.

telephone system is owned by Strauss Brothers of
Ligonier.
No motive can be conceived for the
dastard work, nor is there any clew to the identity
of the dynamiters.
A committee of telephone men headed by Hugh
Dougherty of Bluffton appeared before the legislative telephone committee last week to discuss the
bill to require telephone companies to connect their
switchboards in towns where two or more companies are operating and furnish service over each
other's lines.
The speakers showed, how such a
provision would work the greatest hardship on them
while it would do but little good for the people of

28,
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FIELD.

to Mrs. Annie McElroy Brett.
A number of Chicago capitalists are interested in the proposed system.

L.

Telephone Extensions
John Woessner of

Mexico.

in

Mexico,

Saltillo,

who was

re-

cently granted a concession by the Mexican government, for the construction and operation of long-

distance

telephone lines throughout that country,
soon have the line between Monterey and Saltillo and between the latter city and Torreon completed.
Mr. Woessner will extend the long-distance
lines to the Texas border, where connection will be
made with the long-distance lines of Texas. He
will soon commence the construction of local exchanges in Monterey and a number of other cities
of Mexico.
It is reported that Ohio capitalists, who
are largely interested in the Independent telephone
exchanges and toll lines in Texas, are interested with
Mr. Woessner in the Mexican projects. Under the
terms of the concession which Mr. Woessner has
obtained from the Mexican government the propwill

erty

exempt from taxation

is

for

a

period

of 20

years.

Progress of the Midway Company
Oregon.

in

The Midway Telephone and Telegraph Company
ah enterprising Independent company located, at
Hillsboro, Ore.
The company was incorporated less
than a year ago, and since that time it has built 200
miles of line from Ashland, Ore., east in Klamath
County, mostly through timber. It has an exchange
at Klamath Falls (800 population) of 64 subscribers
and 40 long-distance subscribers. This year the company expects to build about 200 miles additional into
Lakeview, Lake County, and thence south into California.
Lines will also be built north of Klamath
Falls into the Crater Lake country.
The company
connects at Ashland with the Pacific States Telephone and Telegraph Company, thus giving communication with Portland. Ore., and San Francisco.
The officers of the Midway company are; President,
H. V. Gates
vice-president and treasurer, E. R.
Reames superintendent, O. B. Gates.
is

;

;

the state.

Telephone companies were incorporated last week
follows
Bainbridge Teleohone Company, Putnam County, capital stock $Soo, directors H. O.
Balman, N. W. Adar, A. L. Priest, John Jacobs,
and others; Knightstown Six Mile Telephone Company of Knightstown, capital $200, directors R. S. N.
Oldham, M. M. Thomas, Frank Boren, and others;
Castleton Telephone Company of Castleton, Ind.,
capital stock $1,000, R. S. Irwin president and William Herrin secretary.
F.

as

:

Michigan.

Bell

Telephone Output.

The

.American Telephone and Telegraph Company's instrument statement for Ihe month ended
January 20lh shows a great increase in use of the
telephone, the net addition to number of instruments
in licensees' hards under rental being 86,551.
The
figures for January also exceed all previous high
records, both for the gross and net output. The
largest previous gross output for any one month w is
96,300 in June, 1901, and the largest previous net
output was 72,281 in October, 1901. Comparisons
follow

1st.

The Bidwell Telephone Company

of Bidwell, Iowa,
has been formed, and will build a line to BlakesR.
burg.

Ohio Telephone Notes.
At the annual meeting of the Stark County Telephone Company, held at Canton a few days ago, the
directors authorized the expenditure of $48,000 in
the improvement of the plant and the extension of
A. S. Hillhouse is the general manager.
the lines.
The officers of the Cuyahoga Telephone Company
report that the new preferred stock to be issued
under the refinancing plan has had a good demand
from the present stockholders at 60, and that indications are that the plan "will work all right. W.
B. L. Turner, the new- manager, who comes to the
company from Atlanta, Ga., has assumed his duties,

succeeding Maxime Rebcr, who will from this time
devote his attention to the affairs of the properties of
Presthe Federal and the United States companies.
ident Dickson said that Mr. Turner would devote
all his time to the Cuyahoga Telephone Company's
plant and would make one of the best in the 'United
States of

it.

of Marion will increase its capital stock from $100,000 to
$250,000.
Of this $50,000 will be common and the
remainder preferred. The money secured from the
sale of this stock will be used in extending the lines
of the company and improving the plant in various
ways.
The Citizens' Telephone Company of Tuppers
Plains has been incorporated with a capital stock of

The Marion County Telephone Company

$10,000.

C.

W.

and others are

Oakes, L. L.
interested.

The annual meeting

Lowman,

F. C. Taylor

and Suburban Telephone and Telegraph Company was held
a few days ago, when the same directors and officers
as served last year were re-elected.
The company
spent last year for improvements $542,800.91.
The
of

the Cincinnati

City Electrician Worden of Jackson, Mich., in conformity with the orders of the Common Council, has
disconnected all the city office telephones which had
been furnished free of charge by the Bell company,
excepting those in the city engine houses, which will
be left until a few of the outlying factories, which
have no other fire protection, can install the telephones of the Citizens' company. This is the outcome of the warfare which has been waged against
the Bell company ever since the Citizens' company,
which is operating under a franchise, began doing
business, and had its outgrowth in the refusal of
the Bell company to accept any franchise. The Bell

Company as a result has been in difficulties. It
furnishes service in some instances at a lower rate
than does the Citizens' company, and is spending
$60,000 in the rebuilding of its plant, keeping on
its service.
The Citizens' company, it is
now has a larger number of subscribers.
The Co-operative Telephone Company of Detroit

improving
said,

has

let

the contract for the erection of poles for a

line from Pontiac to Detroit.
When the line is
completed connections will be made with the Independent plants of the lower part of the state through
the Union Telephone Company of Alma.
W.
toll

Southern Telephone Developments.
The Southwestern Telephone and Telegraph Comis constructing the following new lines in Ar-

pany

kansas; Bridge Junction (near Memphis, Tenn.)
to Hoxie, 85 miles; Walnut Ridge to Newport, 30
miles, and Jonesboro to Paragould, 20 miles.
The
company's purpose is to extend the system over the
entire state.
Exchanges have recently been comlileted at -Atkins, Plnmerville, Cabin Creek, Coal
Hill, Mulberry and a number of other places.
The
company now has over 5.000 miles of long-distance
lines in the slate of Arkansas.

The war between

the Bell Telephone

Company at Moultrie, Ga.,
been settled by an agreement by which the
Bell telephones are to be put in by the local company

denied thai the capital stock of the company
would be increased.
The Bradford Telephone Company, recently in-

the Moultrie Telephone

corporated with a paid-up capital stock of $20,000,
will purchase the plant at Bradford and extend the
rural lines over the territory thereabout.

at

officers

Company and

has

the option of the patrons.
is still
a hitch in granting the franchise
for a new telephone system at Chattanooga, Tenn.,

There

1902.

129.837
43,286

87,412
34,796

66,048
25,766

T900.
58,853
18.966

86,551
3,236,871

52,616
2,578,626

40,282
1,993,098

39,887
1,620,392

1903.

Gross output
Returned

Net output
Outstanding

Home Company
In

the

case

of

the

of Louisville
Point.
Cumberland

Telegraph Company against

Company

1901.

the

Wins a

Telephone and
Telephone

Home

Louisville, the Court of Appeals of
Kentucky has decided that the Cumberland company
does not have the exclusive rieht to the use of the
streets in Louisville for its poles and wires, and that
the Home company, although chartered in Delaware, has the right to do business in Kentucky, and
that the state or city government, and not tlje Cumberland company, has the right to question in the
courts its right to operate in Kentucky.
The court
was unanimous in the opinion, which is an important
victory for the Home company.

of

Receiver for Michigan Telephone
pany.

Com-

The Union Trust Company

of Detroit has been
receiver for
the
Michigan Telephone
Company (Bell). The financial troubles of this
company have recently attracted attention. Only a
few days ago the company renewed its obligation
to the Old Colony Trust Company liy the filing of a
new mortgage for $4,715,000. The mortgage acknowledges default in two interest payments, one
due July i, 1902, and the other on January i, 1903.

appointed

The

total interest

was

$235,750.

I'he free telephones have been taken out of the
police stations in Chicago.
City Electrician Ellicott says that abuse of privileges by the police department has caused the withdrawal of the instruments. The policemen not only dropped in slugs
themselves, but thev distributed slugs among their
Hereafter, telephone subscribers
friends, it is said.

must

call

nected,

to

up Police Headquarters, and there be contalk to any police station.

February

28,
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Moon Fuse Terminal

Improved Telephone Receiver.
of the most neatly designed and durably conis
that recently
structed of telephone receivers
evolved by the International Telephone Manufacturing Company, Chicago. Fig. i shows the receiver
complete, ready for use. There are no parts exposed excepting the polished hard-rubber shell, which
shaped artistically and pleasing in appearance.
is
The receiver cord terminates inside the shell. Fig.
2 shows the parts of the receiver.
This receiver has a horseshoe magnet constructed
It is fitted at its pole ends into the
in one piece.

FIG.

I.

IMPROVED TELEPHONE RECEIVER.

adjusting block and firmly clamped to the bobbins
and block by a heavy binding bolt and nut. The
diaphragm is firmly clamped to a metal head by a
threaded metal ring, to give it the greatest possible
freedom to vibrate, and so it does not depend on the
rubber cap for its permanency. Its double polepieces are made of a special grade of soft Norway
The cores are swedged, under heavy presiron.
sure, in a special die, to make them uniform in width
and provide positive stops for the spool heads. The

ends are milled

perfectly

square

in

a

special

GENERAL TELEPHONE NEWS.

with Carbon Ar-

resters.

One

The Nebraska Telephone Company

The Moon terminal head for telephone cables was
placed on the market when the demand first came
for cable protection by the pioneer Independent
telephone exchanges. The efficiency of this terminal
has been well tested and the apparatus has gained
a wide reputation.
Owing to the increased number
of trolley and electric-light lines, together with the
e.xtensive growth of the telephone industry, there
is a demand for apparatus that will not only protect
the cable wires from currents of heavy voltage, but
which will divert these currents to the ground without injury to the terminal apparatus itself.
To accomplish this purpose, the Moon Manufacturing Company of Chicago is making a fuse terminal head having carbon arresters, and embodying
all the features of the first apparatus which made
it a complete protection to the telephone cable.
The
accompanying illustrations show this new apparatus.
The lower carbons rest upon a heavy copper strip,
to which a grounded wire is attached. The two
carbons are separated by a thin sheet of perforated
mica. Lightning, electric-light or trolley currents
will cut out the fuse and pass through the two carbons to the ground, without forming an arc of sufficient heat to injure the insulations of the terminal
connections. The apparatus has been thoroughly
tested and will withstand a current of very heavy
voltage.
It will be noticed that the fuse, the carbons and the line connection are all supported by a
single insulated terminal post, which is locked into
the terminal head by nuts and washers. This makes
a compact and suDstantial form of construction, occupying very little space. This anparatus has one
feature exclusivelj its own in that the point the
.

increased

its capital

of Omaha has
stock from $1,800,000 to $2,400,-

000.

The Cape Cod Telephone Company of Barnstable,
Mass., has been incorporated. F, Percy Goss is president and Arthur G. Guyer is treasurer.
The

Gila Vallej' and Globe Telephone Companies
Saiford, Ariz., have consolidated and will build
a line between San Carlos and Mathewsville at once.

of

The farmers of Spring Valley, Ore., are preparing
build a rural telephone line.
company has
been incorporated by D. H. Elliott, S. Phillips and

A

to

others.

Sealed bids for a telephone franchise, as applied
for by the Home Telephone Company, will be received by the City Council of Pasadena, Cal., up to
10 a. m., March 3d.

A bill has been introduced in the House of RepTexas ta.xing long-distance telephone
companies, or all telephone companies operating toll
lines, one per cent, on their gross earnings.
resentatives of

R. H. C. Wood has resigned as manager of the
Northwestern Telephone Exchange Company at
Grand Forks. N. D., and is succeeded by George
Blakely of Fargo. Mr. Wood becomes assistant to

the superintendent of long-distance
headquarters at Minneapolis.

service,

with

The Basanta system of electric intercommunication
between moving railroad trains was successfully
demonstrated on the Chemin de I'Etat line in
France recently, according to a Paris dispatch. Con-

jig.

making them all of one length. The spool heads
are mounted and set to the core by machine to give
the bobbins all the same spacing. The spools are
interchangeable.
The cores fit together into the adjusting block, making it impossible for the receiver
accidentally getting out of adjustment.
This receiver is adjustable, so that the diaphragm
and pole-pieces of everj' instrument may be placed
in their proper relation with each other, to secure
the best possible results for the service desired.
The spools may be conveniently and readily replaced

Arrester in Detail.

FIG. 2.

IMPROVED TELEPHONE RECEIVER.

the receiver accurately and permanently ad-'
justed without returning the entire instrument to
the factory.
The magnet, together with the spools, is securely
fastened into a strong cast-brass threaded adjusting
The adjusting block is adjustably fastened
block.
The diaphragm is clamped firmly
into a metal cup.
to the edge of this cup by a finely threaded metal
rim.
The adjustment is locked by two binding
screws passing through slots in the cup, firmly
clamping it to the adjusting block.
The cap of the receiver is provided with a small
ridge around the hole, so that perspiration, due to
long use of the instrument in hot weather, will not
enter and rust the diaphragm. The shell and cap
are constructed of the highest grade of polished
hard rubber.

and

Front View with Cover Removed.

Side View.

high-potential current must reach before it can
enter the terminal head and damage a cable wire is
a point furthest removed from the natural path of
such current, being furthest removed from the
greater attraction of the large body of metal of the
terminal head with its grounded wire.
The Moon fuse terminals, with carbon arresters,
together with the Moon metal outer case or storm
box, seem to constitute an efficient terminal apparatus.

NEW

EXTENSIONS AND IMPROVEMENTS.
Telegraph
Jersey with

by Louis B. Daily, Kenneth K. McLaren and H. 0. Coughlan.
a capital stock of $500,000

Thomas, Okla., has a brand-new telephone system
of ys subscribers.
The owners of the system are
Riley Mitchell & Co., late of Clay County, Mo. Five
To-day it is
years aeo Thomas was a wheat field.
a

booming town.

The Georges Telephone Company at St. Georges,
Dorchester County, S. C, has been organized with
$5,000 to build a system of telephones in the abovenamed county. R. L. Weeks, M. S. Connor and
D. S. Dukes are interested.
People's Co-operative Telephone Company
has been incorporated at New Brunswick, N. J., to
conduct a telephone business in Middlesex and Union
Counties. The capital stock of the company is $100,000.
The incorporators named are John B. Yeager,
Frederick C. Kirkendall, George S. Alexander,
Harry S. Peets. Andrew G. Raub and Joseph L.
Dunn, all of Wilkesbarre, Pa., and Staats V. D,
Clark and Theodore E. Townsend of this city.

The

Manner

of Adjustment.

stant communication was maintained between passengers of two sections of the railroad by means of

telephones.

The two-story brick building occupied by the Glen
Telephone Company in Johnstown, N. Y., was completely destroyed by fire recently.
The exchange
served over 1,000 telephones, and the damage was
about $15,000.
In the year 1902 the gross revenue of the New
Telegraph Company was
expenses, $4,855,840; net revenue, $1,After paying six per cent, in dividends,
1(38,7(39.
the surplus for the year was $60,042. Outstanding
capital stock amounts to $21,616,700.
The number
of subscribers' stations is 111,774 ^ri increase during the year of 17,952.

England Telephon'^ and

COMPANIES.

The Central Illinois Telephone and
Company has been incorporated in New

Parts of Arrester, Stiowing

MOON FUSE TERMINAL WITH CARBON ARRESTERS.

built.

said that telephone connection between Denand Butte, Idaho, will soon be an accomOnly a part of the line remains to be
The two cities are about 610 miles apart in

an air

line.

It is

ver, Colo.,

plished fact.

The Sunset Telephone and Telegraph Company
(Bell) says that it installed 3,506 new telephones in
The percentage of
Seattle during the year igo2.
increase in number of subscribers last year was S3>
the jump being from 6.616 at the close of 1901 to
10,122 at the end of 1902.

The Central District Printing and Telegraph Company of Pittsburg (Bell) has added $1,250,000 to its
Of
capital stock, which brings it up to $10,000,000.
this $171,000 has been set apart for buying real estate
buildvicinity
and
in
Pittsburg
and
and buildings in
ing an addition to the Seventh Avenue building. It
is also the intention to erect buildings at East LiverThe company will
pool. Ohio, and Newcastle, Pa.
spend $176,000 for additional switchboards. $88,000
for extensions of underground conduits and $193,000
The comfor the extension of various other lines.
pany has added $5,000,000 to its capital stock within
the last three years.

$6.024,ec9:

—

The Cumberland Telephone and Telegraph Company reports gross revenues for 1902 of $3,070,162:
expenses, $2,068,163; net revenue, $1,001,978. After
meeting charges of $219,813 and paying dividends
amounting to $623,203, $158,962 was carried to surplus.
The company now has 338 exchanges. 49 of
which were built and opened during the year, showing a net gain of 15,893 subscribers, making the total
on December 31, 1902, of 92,425 subscribers.

Experiments have recently been made

in

Vienna

pocket telephone apparatus invented by a
Swedish officer, Lieutenant Ljungmann. \ number
of policemen were sent out from the centra] police
station supplied with the pocket apparatus, and by
applying them to the fire-alarm boxes they were
able to establish an instantaneous connection with
headquarters.
The apparatus, which is no larger
than a cigarette case, is said to have been adopted
by the Vienna police,
with

a

;
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an "Attractive
Nuisance" with Electric Wires.

Liability for Maintaining

The Supreme Court of Kansas says, in the case
of the Consolidated Electric Light and Power Company against Healv. that the company was given
permission by the city to carry its electric wires on
a viaduct constituting a part of one of the streets.
This the company did by stringing them on timbers
projecting out from the side of the viaduct or bridge.
There were a number of wires placed at distances
of
of about a foot to several feet from the ends
The
the boards constituting the floor of the bridge.
railing
iron
an
by
sides of the bridge were guarded
or balustrade, several feet high, running, substantially speaking, over the ends of the boards constiHowever, many of the
tuting the bridge floor.
boards projected beyond (that is, outside) the bridge'
The electric wires alongside the viaduct
railing.
were defectively insulated. Their insulating covers
had rotted away in many places. This fact the
companv knew. It also knew that small boys were
railing
in the habit of climbing over the viaduct
immediately by the electric wires. Holly Healy, a
boy about 10 years old, and of average intelligence
and characteristics of boys of that age, climbed over
of the
the railing, and came in contact with one
The Suelectrically charged wires, and was killed.
in
damages,
for
judgment
preme Court affirms a
favor of his parents.
As to the boy, who was not at the time on the
highway proper, but who was engaged in a dangerous sport immediately outside of it. was the company negligent in maintaining its wires in an uninsulated condition, where he was liable to come in
contact with them? To the mind of the court,
there could be no doubt as to the answer. It was
To an adult it might not have been. To
liable.
a small boy, in the buoyancy of sport, and lacking
intelligence
and discretion of older years, the
the
company was liable, in view of the fact that it knew
that children of his class were in the habit of venturing in dangerous proximitj- to its negligently
kept wires. The place where the boy met his death
was one of those denominated in the law books
"attractive nuisances," the keepers of which, according to those decisions which this court regards as the sounder exposition of the law, are
liable to one who, without inculpating fault on his
True, the company did
part, is injured thereby.
not maintain the bridge and the railing and the
elevation above ground, constituting an attractive
climbing place for boys, and it might be that its
wires were not themselves attractive playthings for
the boys, but it maintained them in such immediate
proximity to that which was attractive as to conWhen
stitute them an integral part of the whole.
the company answered that it did not furnish the
attraction, it was sufficient to reply that it furnished
the danger to combine with the attraction. It could
have neutralized the harmful ingredient of attractiveness in the compound by guarding against the danger, and to require it to do so was not to impose
upon it any greater burden than though it were
responsible for both the hurtful constituents.

New York

Safety Automatic Governor.

Since the advent of shaft governors for steam
engines numerous types have been shown by engine
The accompanying illustration represents
builders.
which has been thoroughly
a self-oiling governor
tested and which is said to give a perfect ballast.

Institute

Meetings

in

February

Boston and Pitts-

burg.

A

chapter of the American Institute of Electrical
at the Massachusetts Insti-

Engineers was organized
tute

of

Technology

in

Boston on February

13th.

Professor Elihu Thomson presided and some 200
persons were present, including the Technology Elecirical Engineering Society and many Harvard UniCharles F. Scott of Pittsburg, presiversity men.
dent of the Institute, Vice-president Samuel Sheldon
of New York, Secretary Ralph W. Pope of New
York and President Pritchett of the Massachusetts
addresses.
short
of Technolog>- made
Institute
Thomas D. Lockwood read his recently presented
paper on "The Evolution of the Telephone Switchboard," which was discussed by Ralph \\'. Pope, Dr.
A. E. Kennelly of Harvard University a past-president of the society, and Louis A. Ferguson, vice-presThe execuident of the Chicago Edison Company.
tive committee of the Boston chapter is composed of
Clifford, .1
Harrv
E.
Dr. Louis Duncan. Professor
W. Welsh, K. W. Endes and R. \\'. Eaton.
At the recent meeting of the Pittsburg branch of
the Institute at the Electric Club. Pittsburg, the telephone papers presented at the New York meeting
of Januarv- 23d were read in abstract. R. A. L. Snyder of Pittsburg described and exhibited the arcophone. or talking arc lamp (see Western Electrician
There was a general
of September 27, 1903, p. 208).
discussion of telephone topics, in which S. P. Grace.
Charles Bradley. P. M. Lincoln. Mr. Gallagher and

Hommel participated. A paper by S. H. Browne
was received after the meeting adjourned. John S.
Peck is secretary of the Pittsburg chapter.

L.

Hewitt Mercury-vapor Interrupter.
Mr. Peter Cooper Hewitt, whose work with the
mercurj'-vapor lamp and mercury-vapor converter
has attracted wide attention, has now made public
an invention which promises to be of great impor-

The new

device is an
adaptation of the
mercury-vapor vacuum tube. It may be used to set
up electrical oscillations instead of the spark-gap
interrupter commonly used, and is especially valuable
in space telegraphy, as it affords what has long been
needed in that work a low-resistance, efficient, simThe device deple and inexpensive interrupter.
pends for its operation upon the "electric-valve"
property, which characterizes the mercury-vaporconThe interrupter has a very high efficiency
verter.
and it can be used on almost any potential from 2,000
volts up, depending upon the size, shape and temperature of the tube and other features. It will thus
afford an easy and efficient method of sending seThe loss in
lective messages by space telegraphy.
potential in the tube itself is but 14 volts, independrate of several million iment of the current.
pulses a second may be obtained, which is not possible with the ordinary spark gap.
In this connection it is interesting to note that Dr.
Weintraub of the research laboratory of the General Electric Company has invented an ingenious
device which is used in starting a mercury-vapor
lamp by means of a small auxiliary arc without any
increase in voltage over that at which the lamp
operates normally.

tance in space telegraph}'.
interrupter and consists of

an

—

A
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Ignition is made
crnor, and the other a belt drum.
by an electric spark, and is ooerated by the piston.
The engine has the following dimensions: Cylinder, 2^,2-inch bore, 3%-inch stroke; crank shaft,
one-inch diameter
crank pin, one-inch diameter
balance
piston
pin,
five-eighths-inch
diameter;
12-inch
diameter
floor space, 21-inch length,
wheels,
17-inch width; 12^2-inch height; weight, 125 pounds.
To the many mechanics and amateurs who wish
to construct a gasoline engine of substantial design this engine will be of interest.
The castings
and all material required for building the complete
engine may be obtained
also blue-print drawings
showing the construction. Other information will
be cheerfully furnished by the manufacturer, the
Lowell Model Company, Drawer 1213, Lowell, Mass.
This company also furnishes castings and complete
gasoline motors for launches, automobiles and sta;

;

;

tionary

purposes.

Spongy Antimony

for Storage Batteries.

.-Vmong the recent French patents is one which has
been granted to Mathias for improvements in accumulators. The original feature of the process is
the substitution of spong>' antimony for forming the
negative electrodes. This results in reducing the
weight of the electrode by 60 per cent. The spongjantimonj' is obtained in the following way
With
the oxychlorides of antimony and water a paste is
formed into which is incoroorated a solution of
rubber in benzine. The holes in the lead grid are
filled with this paste, care being taken to compress
the substance so as to expel the excess of water.
It is then dried in an oven at a temperature of 50
degrees C. when the mass becomes porous. To
form the plate thus prepared it is necessary to re:

duce the antimony compound.

For this purpose the
in an electrolyte formed of sulplniric acid diluted to 10 per cent.
It is placed
opposite a carbon plate of the same surface, forming
the positive electrode, and the two are connected by
plate

immersed

is

The hydrogen resulting from the decoma wire.
position of the water acts upon the dxychloride of
antimony to combine with the chlorine, forming
hydrochloric acid, and with the oxygen to form
water. The antimony is thus reduced, and the formation of the plate is complete when no more hydrogen
is
given off. The plate, after being washed and
dried, is ready to receive its charge in the presence
of a positive plate. The spongy antimony can also
be prepared in the form of powder by reducing a
concentrated solution of antimony chloride by zinc
or iron scrap. The powder thus formed is washed
and dried and then worked with the rubber solution
into a paste, which is pressed into the holes of the
grid.
The electromotive force of an element using
negative plates prepared in this way is stated to be
as high as in the usual forms.

A New

Supply House

in St.

Louis.

interest attaches to the announcement that a new electrical supply house has just
been established in St. Louis. The Ewing-Merkle
Electric Company, which is the title of the new
corporation, has just been organized with the following-named gentlemen as officers: President and
treasurer. N. W. Ewing vice-president, '\^^illiam S.
Merkle; vice-president. William C. Brown: secretary,
Milton Mill. These gentlemen are already well
known in the electrical supply and machinery busi-

Considerable

:

Lowell Gasoline Engine.
The accompanying

illustration

half-horsepower gasoline

engine

shows

a

the

of

new onefour-cycle

which is especially constructed for hard servup to its rated power. This engine, which de-

type,
ice

velops one-half-horsepower at .^00 revolutions per
minute, and on trial test ran eight i6-candlepower
incandescent .lamps at 650 revolutions per minute.

ness of the

West and Southwest.

The new company

with a liberal capital, and with
excellent backing for any future needs that may arise.
Electric
Company's headquarters
Ewing-Merkle
The
The establishment
are 1106 Pine Street, St. Louis.
occupies a six-story building with a frontage of 40
It is near the corner
feet and havine no feet depth.
of Eleventh Street. The store is already equipped
with stock, but it is the purpose of the company to
be second to no supply house in the West in the
matter of carrying a full and varied stock, from
which "hurrv" orders can be filled with the utmost
About March 1st the comoany will begin
dispatch.
placing its salesmen throughout the West and Southstarts,

it

\\-cstern

is

stated,

territories.

Hairpins Used as Fuses on an Electric
Car.
The following interesting tale comes from Columbus, Ohio: "The ever useful hairpin once more
LOWELL GASOLINE ENGINK.

NEW-YORK SAFETY AUTOMATIC GOVERNOR.

The

eccentric travels direct on the center line of the
shaft and does not swing off of center on a pin. as
other shaft governors do. Two guide blocks circle
the shaft, the outer part forming a guide for the
long, tapered adjustable
eccentrics' to travel on.
gib is provided and attached to one-half of the boxes,
so any lost motion or wear may be taken up. The
governor may be oiled at the end and center of shaft
while running. The eccentric and all parts may be
removed without taking the wheel off of its shaft.
16 by 16-inch engine equipped with this governor
has been in operation for some months at the Saratoga Hotel, Chicago, making at times a continuous
run of 20 days and nights. The governor is sold
by the New York Safety Steam Power Company
of New York city.

A

A

1=

suitable

for running machinery

in

bic>cle-repair

shops; also for small lathes, blowers, meat choppers,
fans, small refrigerating plants, incandescent lighting, pumping water, etc.
The engine may be run
on either gasoline or illumin.ating gas satisfactorily.
The vibration is very slight, and an efficient muffler reduces the noise of exhaust to a minimum.
The cylinder is made of the best grade of cast
iron, thoroughly water-jacketed, and is firmly bolted
to the base.
The cylinder head contains the valves
and is also water-jacketed. The bearings are cast
on the base, and are parted on an angle of 45 degrees; the crank shaft is of steel, drop-forged,
while the connecting rod is of bronze. Cast iron
is used for the piston and rings.
Two heavy balance wheels are used, one of which carries the gov-

proved itself an indispensable article late last night
and saved a carload of trolley passengers a walk of
The last car on
several miles over ice and snov/.
the May Street line last night was crowded and
the rails were slippery with ice, so the car crawled
along with discouraging slowness. While near the
out end of the line the fuse blew out. The motorman found his supply of fuses exhausted and the
passengers for a time contemplated the prospect of
walking a few miles apiece. The motorman entered
the car and asked the women passengers for conHe got a couple dozen of
tributions of hairpins.
them. The metal was inadequate, but it was found
that a hairpin
fore it melted.
serted.

this

way

the car finally reached

its

desti-

If there had been no women on the car
would have had to walk."

nation.
all

In

would carry the car four blocks beAfter that distance ariother_ was in-

:

February

2S,

Proposed

;

New York

State Electrical
Laboratory.

The New York

State Electrical Laboratory Comits report to the Legislature on
February 17th. The commission is composed of EdBond,
state
engineer, Charles P. Steinmetz
ward A.
of Schenectady, and Harold \\'. Buck of Niagara
After referring to the act of Legislature that
Falls.
created it, the commission states that it has found
$1,462,615,595 invested in electric railroads, electriclight and power stations, telegraph and telephone
companies in the state, while $217,974,695 represents
the capital of companies engaged in the manufacThe
ture of electrical apparatus within the state.
commission has given its attention to the dispute
arising in the use of electrical energy', and the following list, while not exhaustive, is sufficiently comprehensive to show both the range and the nature
of questions demanding settlement:

mission presented

From mutual

induction, static or magnetic, between independent circuits, especially between circuits
carrying large currents or bigh potentials and circuits
used for tbe transmission of intelligence, such as telephone, telegraph, lire alarm, railway block signals, etc.
{2) Accidents to life resulting from conditions frequently not clearly understood at the time of accident,
such as crossing of circuits, failure of insulation, etc.
also from insufficient warning notices on circuits of
dangerous potential.
(3) Between producers of electrical energy and public
consumers, such as municipalities in street lighting contracts, involving the quantity of light supplied, the
trouble arising from lack of officially standarized pho(1)

tometric methods.
(4) Between producers of electrical energy and public
and private consumers on the quantity of current or
energy supplied, resulting from inaccuracy of meters or
methods of measuremeut.
(5) From electrolysis in railway and other grounded

systems.
(6) From risk and damage to property from fire caused
by defective insulation of circuits,
(7) Between producers and consumers of electrical
energy and fire insurance underwriters on methods of
installation.

S
Between independent interests having adjacent
circuits underground from damage caused
by heat in short circuits in conduits and subways.
lO) From damage caused by explosions in subways and
{

i

'distributing

conduits.
(10) Between

manufacturers of electrical apparatus
purchasers on guarantees for electrical performance.
(11) Between producers of electrical energy and municipalities on the subject of transmission voltage of

and

overhead

circuits.

(12) Between the producers of electrical energy and
the general public in cases of rights-of-way for very
high voltage transmission lines where danger to life ana
property is claimed.
(13) Between the general public and manufacturers of
electrochemical products where destructive fumes and
gases are claimed to be set free in the process of manufacture.
(14) Many other cases which will undoubtedly arise
as the art advances, such as interference in wireless
messages-

be noticed," continues the report, "that
questions concern not only the interests of
capital invested in various electrical enterprises, but
the interests of the consumers of electrical energy,
the securiti"- of property and the protection of life.
They are therefore of commanding importance to
the general public and cannot be dismissed as belonging simply to the rivalries of commercial inIt will be noticed further that these questerests.
tions are purely technical, so that their settlement
demands expert knowledge as well as impartial
testimoii}', and the problem before the state is how
to secure both the knowledge and the impartiality
As the commission
required for just judgment.
considered this problem, it became convinced that
equipped and
electrical
laboratory,
adequately
a state
properly conducted, would meet many, if not all,
of the demands growing out of such questions in
dispute, and that these demands could not be met
as satisfactorily by the use of any other means."
Following is an abstract of the remainder of the
commission's report
"The first and most obvious use of such a laboratorv- would be the calibration of all types of
electrical meters according to standards already fixed
and universally accepted. At present no such official standardizing laboratory exists, apart from the
National Bureau of Electrical Standards at Washington, to which it is manifestly inconvenient and
practically impossible to refer all disputes involving
the accuracy of electrical meters. It is the opinion
of this commission that every state must in time
have its own standardizing electrical laboratory, and
that in no other state is the need of such a laboratory
so immediate and so imperative as in the state of
New York, where by far the greatest amount of
'Tt
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will

these

power is generated and sold.
"But apart from the work of calibration, a state
laboratory, equipped for experimental work, could
supply expert and impartial evidence demanded by
nearly all of the questions in dispute to which reference has already been made. At present these
electrical

disputes when carried into the courts, can be settled
only by the testimony of witnesses summoned by
one or the other of the contesting parties, and paid
for their services by those in whose interests they
testify.
This represents one of the most important
setrices which the state laboratory would render
in the sphere of electrical science.
Questions- at
issue could be subjected to actual experiment with
adequate facilities, under the direction of competent
men whose only object would be to seek the facts,
all of the facts, in the interests of justice.
"Another office which would be fulfilled by a state
laboratory is that of constant investigation and experimentation, with a view to increasing knowledge

of this subtle and serviceable energy and discovering
new applications of electrical power to useful ends.
"It is pertinent to state that the expense of maintaining the laboratory would be borne, in part at
least, and perhaps in time altogether, by fixed charges
for the work of calibrating meters, and by fees for
such other work as might be referred to the laboratory by the courts, or by legislative act, or directly by contesting parties.
"It is not intended to establish a laboratory to
determine electrical standards. These are already
determined, but if they were not, that function would
belong to the national bureau at Washington, or to
some international commission. The state laboratory would simply apply accepted standards, passing authoritatively upon all meters submitted to it
for calibration.
Again, there is no thought of creating anything like a court for the settlement of disputes involving technical questions. All that is proposed in this connection is the establishment of a
laboratory where such questions can be submitted to
adequate tests with the guarantee of impartiality,
whenever desired by the contesting parties, the courts
or by the Legislature. Another misconception which
appears in some of the replies is that a commission
is to be instituted to take general control of the
electrical interests of the state, passing upon qualifications of workmen, issuing permits, making rules to
installation, etc.
While this may be found
to be desirable and necessary in the future, it does
not fall within the scope of the present plan for
a state laboratory. All that is proposed by this

govern

commission, is the establishment of a laboratory for:
"(i) The calibration of all forms of electrical meters and other electrical apparatus and appliances.
"(2) Experimental tests which may be called for
by the courts, by municipalities, or by individuals,
for impartial evidence on disputed questions of fact
"(3) Continual investigation and experiment with
a view to the development of electrical science and
the further application of electrical power to useful
ends.
"In the opinion of this commission, these purposes
are of such importance to the people of the state
as to justify the immediate establishment of the laboratory upon the lines proposed in this report,
"It is proposed to have the laboratory consist of
power house,
five separate buildings, as follows
a storage building, an electrochemical building, a
machinery building and an administration and instrument building."
The estimated cost of the laboratory is $275,000,
of which $81,949 is for buildings, $182,500 for equipment and $10,551 for superintendence and contingencies.
Some of the estimates of equipment are as
follows: Five hundred horsepower in boilers, $10,000; engines, generators, auxiliary apparatus and
switchboard in power house, $49,700; storage battery,
$9,400; electric furnaces, $1,000; analytical apparatus
in electrochemical building, $10,200; transformers,
$6,700; switchboard in machinery building, $5,900;
motor-generator sets of various descriptions, $48,400; various instruments, $10,400; wires and con:

A

duits, $9,400.

The commissioners recommend that an appropriation of $275,000 be made to build and equip the
laboratory, the work to be supervised by the governor, comptroller and the members of the commission; that the commission select the site; "that this
special commission be instructed to prepare and submit to the next Legislature a plan for the control
of said laboratory, whereby reasonable assurance will
be given of freedom from all influences that would
tend to discredit the absolute independence of the
laboratory and the scientific value of its work," and
that the commission be Instructed to nominate a
suitable man for the office of director of the laboratory.
In response to the circular letter sent to electrical
engineers of prominence and to most of the prominent electrical companies, the commission received
replies in support of the project from the following,
among others
William B. Rankine, Niagara Falls
Power Company Douglass Burnett, New York Edi:

;

Company George A. Redman, Rochester Gas
and Electric Company; F. P. Fish, American Telephone and Telegraph Company; E. W. Rice, Jr.,
General Electric Company; F. A. C. Perrjne, Stanley Electric Manufacturing Company; Tylor Field,
Bullock Electric Manufacturing Company; C. O.
son

;

Mailloux, consulting electrical engineer; W. S. Barstow, consulting engineer Ralph D. Mershon, consulting engineer Harris J. Ryan, electrical engineer,
Ithaca; R. B. Owens, Montreal; Johnson & Morton,
Utica; Townsend Wolcott, New York; William H.
Rakes, executive offices Postal Telegraph-cable Company, New York; L. B. Marks, New York; Albert
F. Hemingway. Chicago; Calvin W. Rice, Pittsburg,
Pa.: L. B. Stillwell. New York: William J. Hammer,
New York; F. C. Phlllios of the Ewell-Parker Electric Company, Cleveland, Ohio.
;

;

It is reported that the London and Northwestern
Company of England will send a deputation to the
United States to study the latest American railway
methods.
Frank Ree, freight manager, will head
the deputation, which will Include an electrician and
an official competent to go thoroughly into every
point connected with the American system of electric signaling.
Scotch railway companies are also
anxious to pick up hints from the United States,
and a deputation from the Caledonian company may
accompany the Northwestern officials.
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CORRESPONDENCE.
London

Letter.

—

London, February 14. Orders for the electrical
equipment of some sy miles of the Northeastern
Railway, near Newcastle, have now been given. The
British Thomson-Houston Company has secured the
contract for the electrical equipment of 50 motor
and trailer cars, fitted with the multiple-unit system
of control.
The railway company will supply the
bodies of the coaches, but the British ThomsonHouston Company will carry out the necessary alterations to the track and also supply a few locomotives for freight traffic. The Westinghouse company will supply and erect the high and low-tension
switchboards, rotary converters, stationary converters
and all the sub-station equipment.
royal commission has been appointed by the
government to consider the question of congested
traffic in London.
The whole thing indirectly turns
upon the electric-railway and tramway facilities, and
one of the chief duties of the commission will be to
consider the desirability of appointing an authority
which will take away from Parliament the onus of
deciding the merits of such schemes. Owing to the
methods hitherto pursued, very few miles of underground railways have been added during the last
three or four years, and that some radical reform
is necessary is generally admitted.
The conversion of the Inner Circle to electric traction is proceeding rapidly.
On Mr. Yerkes' side
trains are now being run experimentally, while the
Metropolitan Railway Company is also expediting
matters.
The Westinghouse company has entered
into a contract to supply the whole of the machinery
for the Metropolitan company's power house, which
will at first consist of about 14,000 horsepower, the
whole to be in running order by November this year.
Other orders for rolling stock, conductor rails, substation equipment, etc., have been placed, and there
is no reason to anticipate any hitch at present.
The arbitration which has been proceeding for a
number of months to determine the price to be paid
by the Marylebone Borough Council for that portion
of the undertaking of the Metropolitan Electric Supply Company which lies within the borough, has now
been completed, and the arbitrators' award has been
published. Under this award the company will receive $7,250,000 a price which everyone thinks will
not tend to reduce the price of current in the district
under the local authority for some time to come.
Two motor-car exhibitions have already been held
in Great Britain this year, and a few new electric
vehicles have made their appearance.
One of the
most novel is a combination petrol-electric vehicle
made by a British firm, in which a petrol engine
directly drives a dynamo and also charges a set of
cells.
Another new British vehicle is a two-seated
accumulator car manufactured by one of our accumulator firms, having a capacity for a 50-mIIe
run.
More than one new continental electric vehicle was shown, as well as the few American ones
that have been here for some time now. Thert
would appear to be now a larger variety of automobiles than hitherto, and the number actually on
the streets appears also to be on the increase. Yet
another show will be held in April.
The Miller system of electric signaling, which is
well known in the United States, has now been introduced over here, and an English company has
been registered to exploit the system.
portion of
the Great Central Railway in Derbyshire has been
equipped, and a special visit was arranged a few days
ago, when everything went off quite smoothly and

A

—

A

satisfactorily.

The proposal of the London County Council to
seek parliamentary powers to empower local bodies
undertake electric wiring is being strenuously op-

to

posed by the electrical contractors' associations,

who

are petitioning against it.
The question of the compulsory adoption of the
metric system of weights and measures in Great Britain has once more been receiving great attention, and
several papers and discussions have been presented
The general impresat different scientific societies.
sion seems to be that mechanical engineers are decidedly against it, but that scientific men and electrical engineers are in favor of It.
Thus, we find
such men as Sir William Preece, Sir Andrew Noble
and Mr. Alexander Siemens all in favor of it, and
Colonel Crompton and others against it. At the
same time a fair percentage think that as the metric
system is legal in Great Britain, things might very
well remain as they are.
bill on the subject is to
come before Parliament this session. The name of
American has been brought a good deal Into the debates, but, as one speaker will say the Americans are
In favor of the system and another immediately contradict him, we hardly know what the opinions across
the Atlantic really are.
W.

A

New York
New

Notes.

—

York, February 21. William Barclay Parsons, chief engineer of the Rapid Transit Commission, has devised plans for the future improvement
of the traction systems of New York city which
surpass in extent and comprehensiveness anything
heretofore considered. They were embodied In a
report made to the commission on Thursday. The
proposed changes, which the mayor and the com-^
mission will push rapidly, include many new sub-=

:
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ways with elevated track and connections with the
steam railroads. In detail the plans are as follows
One hundred and thirty miles of subway and elevated
single track at an expense of between $50,000,000
and $60,000,000, about one-half of which will fall
on the city; a new three-track subway line for Lexington Avenue, with a junction with the present
subway at Fortieth Street and Park Avenue: the
removal of the New York Central's track* from the
surface of west-side streets and the building of a
new four-track elevated structure along the North
River front for passengers and freight arrangement
with the New York Central for its local trains to run
a new subway from
in the rapid-transit subways
South Ferrj- through Church, Wooster. or Green
Streets, University Place and Broadway to Fortytwo
second Street, connecting with the main line
new elevated tracks on the Second Avenue line from
thence
and
Square,
Chatham
River
to
the Harlem
on the double-decked structure to the City inall an
extension of the Sixth Avenue elevated line along
Christopher Street to Greenwich Street an extension
of the Bronx rapid-transit lines to Wakefield and
Mount Vernon a subway under Thirty-second Street
from Broadway to Seventh Avenue to afford distribution of the passengers using the Pennsylvania
tunnel.
It is staled August Belmont, who now controls both the subway and the elevated systems of
the city, has expressed his agreement with Mr. Par:

;

;

;

:

;

son's suggestions. If the city authorities decide to
build the great system of subways recommended by
Mr. Parsons, and authorization is given for his proposed elevated railroads, the entire work of provid-

Manhattan and the Bronx with an adequate

ing

rapid-transit service can be completed in sV:: years
from the time the contracts are signed.
It is reported that D. H. Louderback, formerly
connected with the Ycrkes' traction interests in Chicago, has organized the New York Street Railroad
Company with a capital of $7,000,000 to build a tunnel

between

Manhattan and

Brooklyn

under the

East River, in which fast electric cars will be operThe tunnel will run from the City Hall in
ated.
New York to the City Hall in Brooklyn, and will be
It is proposed to cover
a mile and a quarter long.
the distance in five minutes, and the fare will be
Transit, running
Brooklyn
Rapid
three cents. The
over the bridge, charges five cents. The company
agrees to pay as compensation to the city 2V2 per
'The syndicate behind the comcent, of its receipts.
pany has been quietly organized. Mr. Louaerback
The franchise under
has been elected president.
which the company will operate was secured in 1896,
but beyond keeping the charter alive nothing has
been done in the meantime. The grant is perpetual,
and is regarded as highly valuable.
The story is current that the Standard Oil Company or its backers, will soon, if it does not now,
hold a monopoly of the gas and electric-lighting
plants and the transportation lines of Greater New
:^'ork.

For the third time during this winter the service
on the Manhattan Railway Company's elevated road
was crippled on Sunday night by sleet on the third
rail.
The trouble was not nearly as bad as on the
two former occasions, however, and the train schedThe
ules were maintained with but slight delay.
new through electric-train service on the Brooklyn
elevated lines was inaugurated on that day, and while
the conditions were anything but favorable, no seriOn Tuesday the worst
ous block was reported.
snowstorin of the last two years visited the city
and tied up all the surface roads for some time.
Beverly R. Value, third division engineer of the

Rapid Transit Commission, has resigned to accept
a position with the Toronto Light and Power Company. He has had charge of the underground work
north of One-hundred-and-fourth Street, on the
Manhattan-Bron.x subway. At Thursday's meeting
of the commission C. V. R. Powers, now chief assistant to Mr. Value, was chosen as the latter's sucO.

cessor.

New England News.

—

Boston, February 21. The Massachusetts Legislature is considering a bill incorporating the Concord and Chelmsford Street Railway Company, with
The bill contains provisions
a capital of $300,000.
for the company's taking private land by right of
eminent domain and authorizing the carrying of exThe incorporators are Frederick
press and freight.
VVinsor, John B. Paine, Charles J. Paine, Jr., Warand Herbert C. Swcetser. The
Chanibcrlin,
ren B.
company proposes to build an electric railway from
Concord to Carlisle and Chelinsford, connecting with
the

Boston and Northern at the latter place.
ist the Massachusetts Electric Compa-

On March

nies will increase the wages of the eiuployes on the
With the excepelectric railways under its control.
tion of the Boston Elevated Railway, the increase
all electric railpractically
of
affects the employes

eastern New England, between Nashua,
in
N. H.. and Newport. R. I. The new wage scale will
give 25 cents an hour to men who have been in the
employ of the companies for 10 or more years, and

ways

wages of new men from 17 to 20 cents
an hour. The employes arc to be divided into six
classes, according to the length of service, and the
pay is to be advanced one cent an hour per class.
This schedule will affect the wages of 2,522 men,
costing the company $154,667 the first year and increasing each successive year.
The semi-blizzard of Tuesday completely demorwill raise the

alized electric-railway travel in the cities around Boston. The Chelsea patrons of the Boston and Northern
Railroad and others who had to pass through that
city had an unpleasant experience which brou<Tht out
considerable unfavorable criticism of the Chelsea city
authorities.
The latter have contended that, under
the street-railway law, the company is bound to clear
away the snow thrown on the streets by its snow
plows, but the company has refused to do this work.
On Tuesday Maj-or Willard again called upon
the company to clear the snow from the streets, but
General Manager Foster refused to do so. At 7:30
p. m. Superintendent of Streets Alfred Maggi started
out a number of levelers and a gang of shovelers, and
they quickly leveled the high banks of snow left
by the electric-railway snow plows, covering the
tracks to the depth of a foot, completely stopping
the cars. About nine o'clock the railway company
started two snow plows, but the snow was so heavy
that they were continually obliged to back in order
to obtain headway, and whenever they backed, the
city workmen shoveled the snow back on the rails,
so the plows could do practically nothing. Finally
the railway company sent out shovelers and teams,
and some time after inidnight the cars were running
again.
In the meantime, the public, particularly the
theater-going portion, was seriously inconvenienced.
During the day the Superior Court was petitioned
for an injunction against the operating of snow
plows on Chelsea streets by the Boston and Northern company. On Wednesday the city authorities
stated that they and the company had reached a verbal
agreement by which the latter will remove the snow
If the
froin streets through which its cars run.
company keeps this agreement, it is probable that the
city authorities will drop the injunction proceedings,
Thomas C. Perkins, chief promoter of the proposed
electric railway between Hartford and New Haven,
Conn., via Middletown, says that the road will cost
about $3,000,000.
The Swan Electric Company has been organized
It has a capital of $roo,ooo,
at Portland, Maine.
nothing paid in, and it proposes to deal in electrical
apparatus.
Walter A. Morgan of Portland, Maine,
is president, and Ernest O. Hiller of Boston, Mass.,
is treasurer.
The other promoters are Frederick A.
Swan of Saugus, Mass., Frederick L. Fisher of
Somerville, Mass., and Llewellyn Carleton of Portland, Maine.
B.

Southern Developments.

—

Charlotte, N. C, February 21.
It is reported that
Philadelphia capitalists will probably invest $1,000,000
in developing the falls of Caney Fork, near Rock
Island, in White County, Tenn., near the pomt where
the Great Falls Power Company will soon begin a
It is said that 8,250 horsesimilar undertaking.
power is available. The company will probably offer
the power developed in the neighborhood.
The Chattahoochee Terminal Company of Atlanta,
Ga., proposing to build an electric line to Marietta,
has been chartered by Thomas A. Gramling and
others.
The road will be 20 miles long. The capital stock is $250,000 to begin with.
A second company composed of New York and
local capitalists will soon apply for a charter for
the Atlanta (Ga.) and Marietta Electric Railway.
The capital will be $600,000. D. B. Gray of New
York, P. D. McCarley of Fulton County and others

are

interested.

The Lynchburg (Va,) Water Power Company has
let the contract to George O. Tenney of Spartanburg, S. C, for building a dain across the James
River. The power will he used for operating the
electric lines and lighting the city.
The work will
cost over $100,000.
J. T. Black is soliciting stock for a company proposing to erect a $11,500 electric-light and power
plant near Calhoun, Ga.
The International Steam Engineering Company of
Atlanta has made a bid to erect a plant for municipal lighting at a saving of $83,000 annually in
the cost of lights.
The bid has been filed.
Electric lights are being agitated for Brevard,
N. C. S. B. Alexander, Jr., of Charlotte, N. C, has
furnished an estimate of available waterpower.
L,

From the Buckeye

State.

—

Ohio, February 21, The commissioners of Clarke County, in which Springfield is situated, have granted the Campion Construction Compaity of that city a franchise to build an electric
road from there to Piqua through Lawrenceville,
Troy and Dalton. The interests of the Springfield,
Piqua and Sidney Traction Company, which was
granted a franchise over about the same route some
months ago, have been acquired by the company.
The franchise is for 25 years and the company is to
pay annually to the county $50 for each mile of
road built for the purpose of keeping the highways
in good condition.
Ex-Governor Asa S. Bushnell
is at the head of the syndicate which will build this
Cleveland,

road.

The work of building the line of the Toledo,
commence as soon as the weather will permit The
contract will be awarded to J. G. White & Co. of
New York, at about $730,000 for building the 32
miles of road.
The Leesburg Manufacturing, Light, Power and
Water Company, Leesburg, has been incorporated

February
with

a

stock

capital

of

$25,000.

28,

1903

M. Reakey,

J.

Wortbington and others are interested.
The Western Electric Company has been awarded
the contract to furni.sh 1,500 arc lamps for the
Columbus municipal lighting plant, with other .apparatus, at a total price of $33,200.

The Ohio Central Traction Company, a Mandelbaum-Pomeroy property, has been reorganized, and
besides the properties which have been operated under
that name in the past, it will include the Mansfield,
Crestline and Gabon lines which have just been
completed. It will have a capital stock of $1,175,000.
The Lake Shore Electric Railway Company has
filed an amendment to
its
charter, increasing its
capital stock from $6,000,000 to $7,500,000, in accord with the plans adopted a short time ago for refinancing the company.
The general offices of the
company will be moved back to Cleveland from
Toledo as soon as the receivership is terminated by
the courts.
O. M. C.

Michigan.

—

February 21. A representative of the
Detroit United Railway has been in Flint for several
Detroit,

days, effecting a settlement of the differences of that
company and the city, which have existed' for the last
two years. The company refused to double-track
and pave, as required by the franchise. It now wants
an extension of the tracks to the factory district, and
must have the council's permission, which explains
the settlement.
More street-car troubles have developed in Battle
Creek, where the Michigan Traction Company, to
build an interurban line from that city to Lansing,
completed a survey on a dozen streets. Many of
these streets are also opened to the Jackson and
Battle Creek Traction Company, and if both companies use their franchises, it means more doubletracking, and probably a repetition of the difficulty
now on between the Michigan Traction Company and
the Battle Creek and Jackson Traction Company,
which has reached the injunction stage.

The Grand Rapids, Grand Haven and Muskegon
Electric Railway Company has elected the followiugnained officers
President. J. D. Hawks vice-president, W. K. Morley of New York; secretary and
treasurer, Wallace Franklin of Detroit.
It was decided to build a summer theater at Fruitport, and it
is probable that the road will be double-tracked be:

:

tween Grand Rapids and Muskegon.
Ground was broken at Albion last week for the
shops of the Jackson and Battle Creek Traction
Company, and the construction of the buildings will
be pushed.

Plymouth (Mich.) voters will decide, at their election in March, whether their village shall be bonded
in the sum of $12,500 for a municipal electric-lighting
plant.
The people want better lights, but it is a
question as to the hiring of the light or the erection
of a municipal system of lighting.
C. G. W.

Information from Indiana.
Indianapolis, February 23,

— Three

new

electric in-

terurban railway companies were incorporated during the week.
The Knox, Chicago and Northern
Traction Company (capital stock, $150,000) will
construct a line from Logansport to Laporte via
Rochester, Bass Lake, Knox and other towns. J. C.
Fletcher, banker, of Knox is president.
The Kokomo. Converse and Marion Traction Company
(capital, $10,000) will construct a line 29 miles in
length, connecting the cities named.
The officials
are O. V. Darby, G. E. Bruner, T. C. McReynolds
and others.
The Huntington, Columbia City and
Northern Traction Company (capital, $50,000) will
construct a line connecting the two cities and intermediate towns.
The officers are: President, John
A. Kintz vice-president, F. J. Heller, and secretary,
W. A. Jones.
Reports come from Laporte that Senator Mark
Haiuia is behind a gigantic plan to connect New
York and Chicago by electric lines, and that franchises and right-of-ways have been secured between South Bend and Chicago. J. B. Hanna of
Cleveland is said to be representing the Senator in
;

the enterprise.

The

stockholders of the Indianapolis. Shelbyville

and Southeastern Traction Company held a meeting
last week and voted to extend the line on through
to Greensburg and Batesville, work to be begun at
once.
This is regarded as the first step toward
building to Cincinnati before Charles L, Henry gets
his Indianapolis, Rushville and Cincinnati line completed.
Charles L. Henry, president of the Indianapolis

and Cincinnati Traction Company, in company with
his
chief engineer, John W. Moore, and
H. B.
Bridon of Chicago, who represents a firm of mechanengineers who will oversee the construction of
the new line, were in Rushville last week to locate
the power house.
The building will be a large
one, and will, with its equipments, cost nearly $200,000.
Mr. Henry says the work of grading and
bridge building for a double-track system will begin
just as soon as good weather appears.
The City Council of Hobart has granted a franchise to the Hobart and Western Electric Railway
Company.
double track with a third rail for
iTiotive power is the plan being crystallized by the
ical

A

company.
The line
Chicago via Hobart.
is

to run from Valparaiso to
Samuel A. Wright of Chicago

is

president.

The Syracuse

Light,

Power and Manufacturing
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February 28, 1903
Company

has been

incorporated

with a capital of
the Elkhart River

The company will dam
$6o,coo.
for waterpower to generate electric
facturing purposes.

Henry Boozer

power
is

for

manu-

president and

Dolan

secretary.
reputable compan}'- has proposed to buy the
Richmond municipal electric-light plant and furnish
light at $20 to ^2S a lamp-year cheaper that it has
been supplied.
The Citizens" Electric Light Company of Marion
was formed and incorporated last week with a capiThe company will construct a modtal of $50,000.
ern plant and will compete with the Marion Light
J.

P.

A

and Heat Company,
The Cannellon Council has purchased the local
light plant and will make extensive improvements.
Bills are pending in the Legislature providing for
a special levy (in towns) of 30 cents on the $100
for electric lights
and permitting waterworks and
electric-light companies in cities of more than 10.000, not operating under special charter, to improve their plants and to pledge their receipts to
pay the costs.
F.
;

Northwestern Notations.

—

Minneapolis, February 21. Diehl & Becker have
been granted a franchise at Scotland, S. D., for lighting and will consider both gas and electricity.
The General Electric Company of Minneaoolis is
taking steps to remove its wires to underground
conduits as rapidly as possible. All service to patrons is to be given from the curb. In many streets
the wires are already so laid, and the remainder will
be changed as quickly as possible.
The plans of the Interurban Railway Company
of Des Moines cover the construction of 250 miles
of interurban line within three years. Connections
are to be made with other lines, giving Des Moines
access to 500 miles of electric road.

The Marshalltown (Iowa) Electric Street and
Interurban Railway Comoany has been incorporated
and proposes to build lines from Marshalltown to
Eldora and Grundy Center.
The St. Paul City Railway Company contemplates
expendmg $250,000 on improvements to its system
in St. Paul the coming year, largely on track improvement and paving between the rails. If the
company builds the new car shops on University
Avenue and Snelling, the amount will be increased
to

$750,000.

Surveys are in progress for an
from Winona, Minn., to Rushford.
is

Twin

may

It

It is

to continue the line
also be carried

that the intention
Cities.

electric

railway

understood

on to the
southward

toward La Crosse, Wis.
The Watertown and Lake Kampeska Railway and
Transportation

Company has been granted

a franchise at Watertown, S. D., for a trolley line through
the city to Lake Kampeska, 3^2 miles distant. Local
capital is behind the plan.
The Cedar Falls and Janesville Power Company
has applied to the council of Cedar Falls, Iowa, for
a franchise to enter the city with wires for the
transmission of electricity for light and power.
Cooperstown, N. D., wants an electric-light plant
and will consider applications for a franchise.
The Boston and Great Falls Electric Company,
operating the electric-light plant at Great Falls,
Mont., has been sold to Mrs. Marcus Daly and John
D, R}-an of Butte, Mont. They have also purchased
the street-railway lines at Great Falls.
An electric-haulage system will be installed up
to the twelfth level of the big Chapin mine at Iron

Mountain, Mich.
St.

&

Peter, Minn., has granted a franchise to

Hord

Keator for a street-railway system through that
Kasota, Minn., has also granted the same

town.

parties a similar franchise.

R. H. Patterson, T. Cramer von Storch, George
H. Rice and M. E. McDonald have been granted
a franchise at Grand Forks, N. D., for an electric
street-railway line. They will now apply to East
Grand Forks, Minn., across the river, for a similar
franchise.

R.

On

the Pacific Slope.

San Francisco, Februarj^

—

18.
Application has been
Council of Seattle, Wash., by P. J.
Donahue, representing Montana capitalists, for a
franchise for a street railway into the city limits.
It is proposed to construct an electric street-railway
line, to cost approximately $250,000.
The Pacific Electric Railway Company of Los
Angeles will claim the right to lay a third rail for
a standard-gauge railway on Main Street from First
to Sixth Street, regardless of any action by the
Board of Public Works or of the City Council. It
is claimed by Epes Randolph, general manager, that
the company already owns the right to maintain a
standard-gauge railway on Main Street, by virtue
of the old franchise of the Los Angeles company, a
half interest in which was purchased by the Pacific

made

to the City

company.
Z. A. Johnson, proprietor of the Nez Perce (Idaho)
Roller Mills has located a water right on Lolo
Creek, a short distance from Greer, and will establish an electric power plant there.
The length of
the transmission wire will be 11 miles. Mr, Johnson has secured the franchise to light the city of

Xez

Perce.
Sealed proposals in triplicate will be received at
the office of the constructing quartermaster, Van-

179

couver Barracks, Wash., up to ii a. m. March 6th
for the construction of an clcctric-light plant at
Information will be furnished
on application to F. H. Hathaway, constructing

connecting of the Atlantic cable with the shore at
Cape Canso.

Fort Stevens, Oregon.

quartermaster.
Sidney Sprout, electrical engineer, has just completed extensive surveys and measurements on the

Tuolumne River above Jacksonville, Cal., and finds
that sufficient water is available to supply power
for the mines in the east belt and mother-lode districts.
company of capitalists is now ready to
take over this proposition and erect the plant at
the earliest date possible.
The council of Big Timber, Mont., has passed an
ordinance empowering the clerk and mayor to enter
into a contract with the Big Timber Electric Company to maintain and operate a lighting system.

A

The Grays Harbor Power and Light Company has
been organized at Aberdeen, Wash., by J. L. WilJudge Gordon and L. C. Finch, to furnish light
an electric-car system for Grays Harbor cities. Spokane will be the headquarters of
the company. Power will be obtained from Little
North River Falls.
The Western Electric Drill and Machinery Company has been incorporated at Butte, Mont., by L.
P. Sanders, R. H. Ballard and others.
The Citizens' Water, Light and Power Company
of Long Beach, Cal, has been incorporated by John
Carroll, C. Coughran and others of Long Beach, Cal.
J. J. Seymour, receiver of the San Joaquin Electric Company of Fresno, Cal., has been in Los Anson,

and

establish

geles for the
receiver and
the company
of the local

purpose of receiving his discharge as
officially turning over the property of
to

the recent purchasers.

The name

concern will be changed to the San
Joaquin Power Company, and the plant, it is said,
will be duplicated.
Mr. Seymour will be the local
manager of the company
General Manager John A. Muir of the Los Angeles Railway, Los Angeles, Cal., says that H. E.
Huntington has just given his consent for the purchase of four storage batteries to cost from $200,000 to $250,000. Such is one of the plans of the Los
Angeles Railway Company to better its service.
Bids will be advertised for. The storage batteries
are to be installed in 90 days.
A.

PERSONAL.
Broome has been appointed assistant steam
engineer of the New York Central and Hudson
Dennis

office in

New

York.

Burns, father of P. C. Burns, the widely
known president of the American Electric Telephone
Company of Chicago, died in Fond du Lac, Wis.,
J.

recently in his 77th year.

Lieutenant (Marquis) Luigi Solari of the Italian
Navy, well known by his collaboration with Marconi
space-telegraph work, was married to Baroness
Ida Di Rubini at Turin, Italy, on February 23d.
in

At

a recent meeting in London, England, of the
shareholders of the London United Tramways Company, the chairman, Mr. White, announced his approaching resignation, and said he would be succeeded by Charles T. Yerkes.

H. Wilmerding of Chicago has been apC.
pointed consulting engineer for the Chicago, Rock
Island and Pacific Railroad Company, in connection
with the construction of its new shops at East Moline, 111.
These shops, it is stated, will be among the
largest and most complete of railroad shops.
George C. Pratt and L. H. Blanchard have resigned their positions in the auditing and purchasing
departments, respectively, of the Western Electric
Company, Chicago, to become managers of the Chicago office of Hapgoods, a high-grade engineering
employment agency, with headquarters in New York
city.

Clarence

of the New York Electrical Society
Bendichsen, William C. Wall, Jr.,
Dean, Henry M. Bascom. Albert E.

O.
R.

Blackman, Joseph Guttman, William Hogan, Richard
Riedl, William Mackay, Norman K. Althause,
Wilham W. Cully, Alfred R. Tahl, Alfred Bourgeois, Frank Gardner, Alfred
J. Thompson, Emile
C. Boerner, Jr., T. P. Teale, Jr., M. S. Clawson,
G. W. Hallock, Alonzo C. Bell, Alfred W. Ekhoff
W. C. Minier, Bernard B. Neal, Charles V. Walter,
A, Th. Moberg and Harrv J. Smith.
J.

John A. Duggan, one of the best-known

electric-

men in Massachusetts, died on February
home in Quincy. He was 49 years old
and had served in many municipal offices in Quincy.
railway

i6th, at his

He was

instrumental in organizing the Quincy and
Railway Company, which built the
first electric railway in Quincy.
He was superintendent for the company for many years. He was
also a director and a director of the Braintree Street
Railway Company, During the last few summers
he has been general manager for the Cottage City
Railway Company. He was a member of the firm
of Burnham & Duggan, Boston dealers in electricrailway supplies. He left a wife and three children.

Boston

Street

ELECTRIC LIGHTING.
Waxahachie, Texas, contemplates the establishment
of an electric-light plant to cost $7,000.
.

The

City Council of Cannelton, Ind.. has purchased
the electric-lighting plant of that city for $5,850.

An electric-lighting plant is to be built at Kinnberg,
Iowa, to supply that place, also the towns of Dayton
and Stratford.

The Town Board

of Newport, Ind., has granted
franchise for 10 years to the Newport Electric

a

Light Company.

The consolidation of the Laclede Gas Light Company and the Missouri-Edison Electric Company of
Louis, Mo.,

St.

is

reported.

At

The People's Power and Light Company of Watertown, N. Y., capitalized at $50,000, has been incorporated by J. M. Carpenter, C. W. Simons and G. H.
Smith of Watertown.

The Boyson Light and Power Company of Brownwood, Texas, has been incorporated with a capital
stock of $50,000 by S. R. Coggins, R. S. R. Boyson,
Henry Beard and others.
E. W. Cummings and Mr. Ransom are making
arrangements for the rebuilding of the electric-light
and power plant of the Olympia Light and Power

Company.
will cost

All plans are complete.

The new

plant

about $100,000.

The electrical central stations of Bristol, England,
present a novel feature in proprietorship, inasmuch
as they are owned in partnership bv a company and
by the municipality. 'There are 28.5 miles of trolley
lines operated by the tramw-ay compan3^ while the
lighting is entirely in the hands of the city.
The Edison Electric Company of Los Angeles will
erect a new^ fireproof office building and sub-station
covering its entire property on East Fourth Street.
The company will occupy a temporary business
office
on the ground floor at No. 123 West
Second Street, and general offices on the top floor
of the Tajo Building, northwest corner of First Street
and Broadway.

The Cape Town (South Africa) Times

of recent

states that the Municipal Council of Umtata
prepared to receive plans and specifications and
estimates for a water supply and the electric lighting
of the township. Tenders marked "Water and Electric-lighting Schemes" should be sent to the municipal office not later than March 31st
Further
particulars may be obtained from the town clerk,

date
is

First-lieutenant Edward P. O'Hern, ordnance department. United States Army, has been ordered to
proceed to the works of the Westinghouse Electric
and Manufacturing Company, Pittsburg, on business
pertaining to the inspection of electrical machinery
in process of manufacture for the ordnance department.

Alonzo

Axel

a special election held in Springville, Utah,- it
was voted to bond the city for $20,000 for the purpose of building an electric-lighting plant.

E. L.

River Railroad Company, with

New members
are

Walter has

resigned his position as
general superintendent of the Michigan Traction
Kalamazoo,
Mich.,
on account of imCompany of
paired health. He will be succeeded by F. E. Tobe
of Battle Creek, who filled his position for several
F.

months during last summer. Mr. Tobe came to
Michigan from the offices of the Railways Company
General of Philadelphia, which operates the local
roads in Kalamazoo and Battle Creek and the con-

E.

J.

Ramsay.

At the Women's College
light is obtained for

40-volt lamps on a 50-volt current. About 25 per
cent, of the lamps are renewed annually.
Forty-fivevolt lamps last longer and give a much less yellow
The bulb is of
light than the proper 50-volt lamp.
glass, and this is mounted in a reading globe
mirror back and ground-glass front. This gives
even field of light.

ground
w'ith

a very

ELECTRIC RAILWAYS.

necting interurban.

James W.

one of the best-known telegraph-construction men in New England, died at
Portland, Maine on February 14th. Lentil a few
years ago he was for many years superintendent of
construction and repair for the Western Union Telegraph Company, having charge of its Maine district.
He had been employed by that company and its
predecessors for 50 years or more. He was the eldest
son of Samuel P. Plaisted and assisted his father in
building the American Telegraph Company's lines
into Portland, Maine, the first telegraph wires strung
into that city. James W. Plaisted superintended the
Plaisted,

of Baltimore nearly white
microscope illumination by using

capital will build an
interurban electric railway from Decatur to SpringB. W. Campbell
field, 111., a distance of 40 miles.
It

is

stated that Cincinnati

of Decatur

is

interested.

The threatened strike of the cable splicers and
some of the other employes of the Chicago City
Railway Company has been a^-erted and the matter
submitted to arbitration.

The Lake Shore Traction Company has been
granted authority by the New York Railroad Commission to construct an electric railroad 14 miles

WESTERN ELECTRICIAN

i8o
long from Westfield to Silver Creek, Chautauqua
County. The line may later be extended to Buffalo.

At the recent annual meeting of the Milwaukee
Electric Railroad and Light Company of Milwaukee,
Wis., John I. Beggs, Silas \V. Burt and Edwin il.
Bulkley were unanimously re-elected as directors.

The Indianapolis and Eastern Interurban Railway
Company has adopted a rule requiring that each conductor shall learn the duties of a motorman, so that
case anything should befall the motorman, the
conductor will be able to finish the run.
in

Lunchford and P. R. Clark, promoters of the
proposed electric railway which is to traverse the
Big Bend country in the state of Washington, have
secured a franchise for operating an electric line
Surveyors are now in
in Lincoln County, Wash.
the field and grading will commence as soon as the
C.

route

is finally

located.

10 per

Steel Company and president of the association,
presided.
Addresses were made by Dr. Henry S.
Pritchett, president of the Institute
Dr. George E.
Hale, director of the Yerkes Observatory, and
others.
:

The next regular meeting of the Chicago Electrical Association will partake partly of a social
nature and will be held at the Albion Cafe in the
Pullman Building on iMarch 6th. Dinner will be
served (50 cents table d'hote) at 6 p. m., and w^ill
be followed at eight o'clock by an address on "Middle-West Engineering An Optimist's View," by S.
G. McMeen of the engineering department of the

—

Western Electric Company.

ELECTRICAL SECURITIES.
made to the New York Stock
$1,973,000 additional common capital
stock of the General Electric Company.
Application has been

According to a recent agreement between the
union and the managements of the Northwestern
and Lake Street Elevated Railroad Companies of
Chicago, the wages of motormen are fi.xed at 28
and 25 cents an hour, guards 18V2 cents an hour
and towermen 30 cents. All other employes receive
a stipulated wage, and everj- employe of the two
lines receives an increase in wages amounting to
almost

nology was held at Kinsley's, Chicago, on February
2ist.
T. W. Robinson, vice-president of the Illinois

Exchange

The

road, it is said, will be used chiefly for freight
but will eventually carrj' passengers. The estimated
cost is given as $70,000,000, and the name of the
company is to be the Texas, Iowa and Minnesota
Electric Railway Company.

An

electric interurban railway, 40 miles in length,
is to be built from Rochester through Canandaigua
The road will be known as the
to Geneva, N. Y.

list

Boston advices state that the directors of the Western Electric Company have voted to issue a stock
dividend of $2,000,000, or 20 per cent., increasing the
outstanding stock to $12,000,000.

cent.

The Chicago Record-Herald makes the startling
announcement that John W. Gates and leading capitalists of St. Paul and the East will build an electric railway from Duluth to the Gulf of Mexico.

to

SPACE TELEGRAPHY.
A

French company has petitioned the postal authorities of France for permission to establish a
space-telegraph station at St. Pierre, near Newfoundland, with the object of establishing a service
between there and Cape la Hague, near Cherbourg,
The Branly-Popp system will undoubtedly
France.
be used.

Under orders from the Bureau of Equipment of
United States Army, a space-telegraph station
will be established at Cape Henry and another at
the

stock-Haigh-Walker Company is building and equipping the line, and e.xpects to have it in operation by
next July. The electrical apparatus, furnished by

Norfolk, for the purpose of instructing enlisted men
in the service in the use of the wireless apparatus.
It is the intention of Rear-admiral Bradford, chief
of the bureau, to establish wireless stations at all
naval training stations.

the Westinghouse Electric and Manufacturing Company of Pittsburg, includes two 650-kilowatt, threephase, 3,000-alternation, 390-volt, engine-type alternators, direct-connected to cross-compound engines;
seven 300-kilowatt, three-phase rotary converters;
four 500-kilowatt and nine 200-kilowatt, oil-cooled
transformers, arranged for transformation from 390
to 16,500 volts; also exciters, switchboards, etc., for
the main generating station and three sub-stations.

Punch represents two waterfowl perched on a
rocky ledge overlooking the ocean. One, sleek, fat
and healthy, is addressing, with great astonishment,
his companion, who is drooping, forlorn and in a
"Goodness,
badly battered-up condition. He asks
Bertie,
w'hatever's the matter
with you ? Been
plucked for your exam?" "No," answers the other.
"Just flew into one of those new fangled Marconigrams, that's what!"

Rochester and Eastern Rapid Railway.

The Com-

:

AUTOMOBILES.
John H. Grout, United States consul at Valletta,
reports that there is some inquiry for American automobiles in Malta.

He

asks for catalogues.

in April will be known as "Automobile W^eek" in Indianapolis, as the automobile
feature of the
show will be given at that time.
show will be a parade with 200 machines in line.

The

first

week

A

TELEGRAPH.
The Western Union Telegraph Company has taken
an appeal to the United States Court of Appeals in
the case recently decided by Judge Joseph Buffington
at Pittsburg in favor of the Pennsylvania Railroad

Company.

At a meeting of the shareholders of the Eastern
Telegraph Company in London last month. Sir

POWER TRANSMISSION.

John Wolfe Barry, the chairman, declared that people who were best qualified to speak on the subject

franchise has been granted A. B. Frame, on behalf of the Oregon Electric Power Company, by the
City Council of Sumpter, Ore., for an electric transmission line in and about that city.

held the opinion that the wireless system of
transmission could never be a serious rival of the
cables for long-distance communication.

A

The bill for an act to authorize the Chicago Sanitary District to develop the canal waterpower and
levy taxes therefor has been approved by the annexation committee of the board, and will soon be
presented in the state Legislature.
The Niagara Falls Power Company has about
completed a new conduit extending from the south

still

A man lost in the bush of South Australia, after
wandering about for days, came upon the telegraph
He hadn't
line between Adelaide and Port Darwin.
strength to go farther, but he managed to climb a
Then he made himself as
pole and cut the wire.
The telecomfortable as possible and waited.
sent
along the line, and they
graph repairers were
came to the wanderer in time to save his life.

side of power house No. i around the west side
and to the subway designed by Professor George

Forbes.

In this conduit 24 ducts

have been

conduit is about 800 feet long. The company has
placed generator No. 15 in commercial service. This
machine is the fifth of a total of six of the e-xtemal
revolving-field type to be installed in power house
No. 2. In general appearance these generators apsemble those in power house No. i, with the exception that the iron bridge over the machine has been
omitted.

SOCIETIES

AND SCHOOLS.

At a meeting of the Western Society of Engineers
the Monadnock Block, Chicago, on March 4th,
William B. Jackson of Madison, Wis., will read a
paper on "Hydraulic Development as Related to
in

Electrical

Installations."

The alumni of Washington University at St.
Louis, living in Chicago, held their annual banquet
on February 20th. The dinner was in celebration
of the fiftieth anniversary of the founding of the
university.
Dr. C. M. Woodward, president of the
St. Louis Board of Education and for the past 25
years dean of the school of engineering of Washington University, was the speaker of the evening.
of the Northwestern Alumni
Association of the Massachusetts Institute of Tech-

The annual banquet

PUBLICATIONS.

laid,

and through 20 of them cables of 1,000,000 circular
mils will be run. These cables will take care of the
The
local 'distribution from power house No. i.

The D'Olier Engineering Company

of Philadelphia has published a bulletin devoted to direct-current De Laval steam-turbine dynamos.

The Jandus Electric Company of Cleveland, Ohio,
pending the issue of its 1903 catalogue, is distributing
to electric-fan dealers and buyers a circular calling
their attention to the Jandus alternating and direct-

February

28, 1903

Besides illustrating the complete line of
Toler system of conduit boxes, it furnishes a number of working diagrams, and is full of valuable
information along that line.
complete.

A catalogue, descriptive of whitewash, painting and
spraying machines is distributed to the trade by the
Star Brass \\'orks, Chicago. The catalogue is well
arranged, the machines being illustrated with good
cuts, and the various points are brought out clearly.
Tliese spraying machines are especially adapted for
power-station use.
"Conduit Comments" is the title of a well-printed
and attractive pamphlet that is distributed by the
Standard Vitrified Conduit Company of New York.
The company's vitrified-clay, salt-glazed underground
conduits and third-rail insulators are illustrated and
described, and results of several severe tests on the
insulators are given.

The Gregory

Electric Company of Chicago has
friends a wall card containing in
colors a beautiful woman's head entitled "Jeanette."
.\ handy wire table on the bottom of the card gives
data of bare copper and weatherproof wire, including their safe carrying capacities, and will serve as
a convenient reference to the electrician.

been sending to

its

The Little Giant Stoker Company, manufacturer
of the Little Giant stoker, has just issued a new
catalogue describing its product. Among the many
claims which the manufacturer makes for his stoker
are simplicity, practicability, adaptability, durability,
efficiency, smokelessness and inexpensiveness.
This
stoker is said to possess a number of features not
to be found in any other stoker, and is reported to
be giving entire satisfaction by those who have installed

it.

Force Bain, the well-known patent attorney and
electrical expert of Chicao^^ has issued a new edition
of his book, "Useful Information for Practical People."
This handy little work has been received
with marked favor by electricians, engineers, mechanics, inventors, manufacturers and otner practical business men.
It contains concise tables, explicit formulae, recognized rules, apt suggestions and
standard data of value. Mr. Bain, whose ofiice is
in the Monadnock Building, has set aside a
of copies for gratuitous distribution.

number

Baker & Co., the well-known platinum refiners of
Newark, N. J., among their trade literature, issue
pamphlets descriptive of the Shimer combustion apparatus for the determination of carbon in iron,
steel, etc., and Tucker's combustion apparatus for
determining the volatile ingredients and total ash
of any organic matter. Another publication treats
of jump-spark terminal wires and platinum ignition
tubes for automobilists, while an interesting pamphlet gives a brief account of the origin and meaning
of the alchemistic symbols, with illustrations of some
Platinum is described in another
of the symbols.
I)amphlet.

The new fan-motor catalogue of the Fort Wayne
Electric Works illustrates and describes the various
styles of fan motors which they are introducing this
These fan motors are manufactured for both
year.
They are also made
direct and alternating current.
the revolving and the desk
in two distinct types
The revolving type is very unique, and is diftype.
ferent from anything that has heretofore been placed
on the market. The desk type operates an eight-inch
fan, which gives just sufficient and not too much
of a breeze. Attention is called to the very small
amount of energy required to operate these motors.
The publication is artistic and shows off the fans

—

to

the best advantage.
G.

W.

de Tunzelmann of London, England, editor

of "Science Abstracts," announces that in future
the work will be published in two sections. Section
A, Physics, will embrace light, including photography, heat, sound, electricity and magnetism, chemical physics and electrochemistry, general physics,
meteorology and terrestrial physics and physical astronomy. Section B will embrace steam plant, gas
and oil engines, automobiles, oil-engine-driven ships
and launches, balloons and airships, general electrical engineering, including industrial electrochemistry, electric generators, motors and transformers,
electrical

distribution,

raphy and telephony.

traction

and

lighting,

The American

teleg-

Sonow joined wdth the Institution of Electrical
Engineers and the Physical Society of London in
the direction of the publication and has elected Professor E. H. Hall of Harvard University as its repPhysical

ciety is

current electric fans.

.

Charles F. Scott's recent address, on "The Engineer of the Twentieth Century" delivered at the
twenty-fifth anniversary of the Engineers' Club of
iPhiladelphia last December, has been printed in neat
pamphlet form for general distribution.

Three recent publications of the General Electric
relate to the design and construction of

Company

transformers,
Steel

for

their

being "Sheet
titles
'Transformer Economy''

respective

Transformers,"

Type-H Transformers,''
The H. W. Johns-Manville Company of 100 Will-

and "Some

Facts Regarding

iam Street, New York, is distributing a pamphlet
which treats of "Salamanderite," a new fireproof
and waterproof paneling that the company is putforth as a perfect substitute
interior decorative work.

ting

for

inflammable

Electric Appliance Company, Chicago, has
issued for immediate distribution a handsome
conduit catalogue. It is well arranged and very

The

just

resentative on the publishing committee. The American Institute of Electrical Engineers is also cooperating with the committee and taking special
means to bring the publication to the notice of all
its members, who will in future be able to obtain it
at a reduced subscription rate through the secretary
of the American Institute.

MISCELLANEOUS.
"If the citizens of St. Louis," says the St. Louis
Globe-Democrat, "want their gas or electric meters
inspected at their own cost, they can employ persons in whom tliey have confidence and agree on
terms for the service. The bill introduced in the
Legislature by Selph of St. Louis to create here,
by the mayor's appointment, an army of partisan
inspectors at an expense to each consumer of at least

'

;

February

28,

WESTERN ELECTRICIAN

1903

$4 a year, is one of the most outrageous political
jobs ever conceived in the state."

The New York

Central Railroad has recently
placed an order with Westinghouse, Church, Kerr
& Co. for four Westinghouse-Corliss engines of
the horizontal cross-compound type. These engines
will form the main power equipment of a new
power station in process of erection on the company's property at Weehawken, N. J., which will
suppl}^ power to the grain elevators and shops there
located.
Two of the engines are 1,200-horsepower
normal capacitj', and the remaining two of 700
horsepower, each pair being direct-connected, respectively, to 750 and 400-kilowatt, polyphase generators of the revolving-field type. They will operate with 140 pounds of steam, superheated to
500° F. and with high vacuum. The equipment also
includes a small exciter engine of the Westinghouse
vertical-compoimd type.

TRADE NEWS.
The

Electrical

New York

of

Equipment and Inspecting Company
was recently incorporated with a

city

B. B. Dolars, L. G. GoldRussell were named as directors.

capital stock of $25,000.

smith and P.

S.

;

The Memphis Furniture JNIanufacturing Company,
Memphis, Tenn., contemplates the installation of electric power in its several factories in the near future.
The company has a large plant in Little Rock, Ark.
incorporated Eddy Electric Corporation
of Windsor, Conn., has chosen the following-named
President, Edwin W. Rice, Schenectady,
officers:
N. Y. ; vice-president, Walter C. Fish, Lynn, Mass.
secretary
treasurer, Janies L. Dalzell, Lynn, Mass.

The newly

;

and assistant treasurer, Myron F. Westover, Schenectady, N. Y. The capital is $150,000, and it has all
been paid in in cash.

The third annual meeting of the Milwaukee ElecCompany was held recently at Milwaukee and

tric

the old officers re-elected as follows

:

President,

J.

181

A. Whaling; vice-president, Walter Cary; treasurer.
Otto R, Hansen secretary and assistant treasurer,
Thomas G. Whaling. The officers, except T. G.
Whaling, with Edwin Reynolds and W. D. Gray,
;

form the directory, which

w^as also re-elected.

known

ability

a

as

salesman, will doubtless result

making the Keystone company's machinery

in

known throughout

well

the West.

Eugene Munsell & Co., 218 Water Street, New
117' Lake Street, Chicago, and 332 Wellington

York,

Ottawa, who have long been engaged in
mining and importing mica, have recently added
to their business the manufacture of mica specialties,
such as lamp chimneys, canopies, candle-shade prolectors, etc.
In its 1903 catalogue and price list,
Street,

BUSINESS.
The

Electric Appliance

sales agent for the

Company, Chicago, general

Gutmann

alternating-current wattenthusiastic over letters and reports of
tests which it has just received from Europe.
According to these accounts, two Gutmann meters senl
for comparative tests with all other makes of wattmeters, both domestic and foreign, easily carried off
the honors.

meter,

is

The Holcomb-Lobb Company, Chicago, one of the
largest producers of cedar poles, has already for delivery a large stock of poles which are said to be "as
straight as a string."
W. H. Holcomb, president of
the company, is one of the pioneers in the cedarpole business. The company has for years supplied
poles for many of the largest consumers in the
country.
In anticipation of a brisk demand during
the coming season, the company has cut a large
stock of poles of all lengths.
W. H. Herbst, secretary and treasurer of the company, is also well

known in the pole
among consumers

business and has an acquaintance
over the country.

all

George H. Stout, 1406 Fisher Building, Chicago,
western agent for the Keystone Electric Company of
Erie, Pa., states that the demand for Keystone apparatus is becoming larger every day. While Mr.
Stout has represented the Keystone company for
only a short time, he has been most successful in
interesting users of electrical machinery in the product he handles. The Keystone company manufactures machines up to 1,000-kilowatt capacity, and its
apparatus is used in some of the largest and most
interesting installations in the country. Mr. Stout
is one of the best-known electrical men in the West,
and his large acquaintance, together with his well-

is given a line of reflectors for incandescent electric lamps, which is said to be absolutely
new. Being made of the best clear mica, the reflectors cast no shadow, and it is asserted that they
intensify the light fourfold.
Some of the forms
are made to produce a flowerlike effect, and when
used with colored lamps for decorative purposes,
the results are said to be marvelous.
Application
has been made for a patent on these reflectors, and
all of Munsell & Co.'s mica specialties will be distinguished by the copyrighted word "Micalite." The
catalogue can be obtained by application to any of
the above addresses.

just issued,

Among the recent contracts closed by the Gould
Storage Battery Company of New York are the following: Philadelphia and Lehigh Valley Traction
Company, 196 cells and switchboard, discharge capacity 200 amperes; Warren (Pa.) Electric Street
Railway Company, 240 cells, switchboard and Gould
C. E. M. F. regulating booster, discharge capacity
160 amperes; Dayton and Muncie (Ind.) Traction
Company, four plants, each battery consisting of
305 cells in lead-lined tanks, plate capacity 320 amperes, tank capacity, 400 amperes, switchboard and
44-kilowatt regulating booster; Odell (111.) Illuminating Company, 124 cells, capacity 240 amperehours at 240 volts for three-wire lighting system
Manhattan Heat, Light and Power Company, battery
located at St. Paul, Minn, consisting of 56 cells in
lead-lined tanks, capacity 2,080 ampere-hours, also
switchboard and automatic booster for block lighting and regulation.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Electric-circuit
and Polarity Indicator.
Vincent G. Apple, Dayton, Ohio. Application
filed June \y, igoi.
The device has contact poinis carried by two movable
members and electrically connected with circuit terminals,
and a decomposable, electrolytic element carried by one of
the members nod forming part of the connection between

720,550.

its

contact point and circuit terminal.

Storage Battery Company, New York,
Application filed October 17, 1901.

ChamGould
N.

Y.

A polarization cell is connected between the two sides of
the end-cell switch and has a counter electromotive force
substantially equal to the electromotive force of the end-cell
sections included between successive positions of the
switch.
720,568.

cago,

Telegraphy. Lee De Forest, Chiassignor to the Wireless Telegraph
of America. Application filed March

Space
111.,

Company

1901.
In the apparatus are receiving apparatus comprising
aerial receiving conductors, receiving devices and means
for changing the phases of the energy waves produced in
one or the other of the conductors, whereby the receiving
devices may be so located that a maximum of positive
potential and a maximum of negative potential occur simultaneously at the respective terminals of the receiving
devices.
(See cut.)

Office)

February

77, igo_^.

or

Baden, Switzerland.

23,

167.

McWilliams,
Trolley
Thomas
Wheel.
Kings Park, N. Y., assignor of one-half to John
Application filed
J. Cusick, King's Park, N. Y.
April 12, 1902.

720,668.
Printing Telegraph. Lulgi Cerebotani, Mu^
nich, Germany.
Application filed July 3, 1899.

720,612.

The wheel has a pair of recessed disks with inwardly
projecting annular flanges arranged to form an oil reservoir.

A printing telegraph for transmitting messages over short
distances comprises a keyboard transmitter and a receiver,
a printing wheel, means for feeding a paper ribbon to-same
and other parts.
Creveling,

720,621.
Apparatus for Electromagnetically Recording Speech. William A. Rosenbaum, New RoApplication filed June 22, 1901.
chelle, N. Y.

In the system are a generator and a regulator-motor
therefor, the motor being provided with windings and
means whereby the magnetomotive forces of the windings
oppose each other and tend to reverse the direction of
magnetic flux. When the windings are out of magnetic
balance the output of the generator is automatically varied,

1&8.

Trolley. Joseph Spena,
cation filed August 4, igo2.

720,633.

Lilly,

Pa.

Appli-

New

trolley-pole having a bifurcated end and a trolleywheel mounted therein carries an enlarged portion in
which is secured a spring.

cago,

111.

Application

filed

720.683.
ford.

An

positive and
sealing the

18,

and a valve

NO. 720,568.

— SPACE

TELEGRAPHY.

13,

1902.

1902.

The generator combines with

the contact springs and the
source of electric current, an oscillating bobbin provided

with primary and secondary windings.

Electromagnetic Reciprocating Tool. Cloyd
Marshall, Lafayette, Ind., assignor to James S.
Andrews, St. Louis, Mo., and William M. Simpson, Chicago, III.
Application filed June 8, igoi.
Renewed July 18, 1902.

720.596.

Combined with

a plunger and a pair of solenoids for
reciprocating the same, are an external rotary commutating device comprising a series of disks of different diameters and means for operating the same to energize the
solenoids alternately and momentarily short-circuit each
solenoid at the time its circuit is broken.

X-ray Tracer.
Germany, assignor

720,599.

sellschaft,

A.

G.,

Friederich Moritz, Munich,
to

Voltohm

Munich,

Electricitats-Ge-

Germany.

Applica-

tion filed October 13, igoo.

A device for ascertaining the exact shape, size and location oEan object is described. It consists of the combination of a stationary drawing-surface, a surface parallel

February

Engine Stop.
Conn.
electric

William H. Dunn, Wallingfiled February 3, 1902.

Application
alaim

is

part of (he mechanism.

1900.

tending over the conductor and insulated therefrom.

Automatic Hammer. Ernest H. Swift,
Hartford, Conn. Application filed April 28,

720,636.

720,711.
.

September

Creveling,

Combined with a continuous conductor having oppositely arranged contact-surface, is a shield having a substaniially continuous and unbroken upper surface, the
shield being constructed entirely of sheet metal and ex-

the action of

720.595.

filed

filed

Electric Railway.

720.684.

July 31, 1S95.

Ringing Generator. John C. F. Malthaner,
Minneapolis, Minn., assignor of one-half to J.
Minneapolis,
Minn. Application
O. Therien,

JohnL.

Application

George L. Fowler, New
York, N. Y., assignor to the Central Electric
Construction Company. Application filed July

Kohn, Chi-

The battery has a metallic retaining vessel,
negative elements, an excitant, means for
retaining vessel to prevent the escape of gas,
for the discharge of the gases generated by
the battery.

Y.

circuit.

In the test set described are a retaining-block containing cavities opening at one surface of the block, battery
in the cavities projecting slightly beyond their
oriBces. and means operating by spring tension for holding
the cells in place.
cells

Milton M.

York, N.

1902.
The inventor describes the combination with a generator
and a lamp or consumption circuit of a motor device controlling the output of the generator comprehending a member having a magnetic flux which is a lunction of the current generated and a member whose flux co-operates with
the above to produce motion, and means under control of
the motor device regulating the lamp or consumption
12,

Gill,
New
Electric Battery. Edwin R.
York, N. Y., assignor to the Invention Developing Company. Application filed June 26, 1900.

Battery.

System of Distribution.

720.675.

A

720,577.

Electric

L

System of Electrical Distribution. John
New York, N. Y. Application filed
February 12, 1902.

720.674.

6,

720,592.

August

1902.

For these seven patents see page

See page

filed

Means for automatically causing the excitation of the
field-magnets to vary as the load consist of a spring-controlled piston moving in a cylinder under the influence of
the steam from a point of the motor where the pressure
varies as the load and a rheostat in the circuit of the fieldmagnet windings of the generator, actuated fay the piston.

drafting-surface.

October

Application

1902.

30,

720,604 to 720,610. Electric-lighting System and
Train-lighting System. James F. McElroy, Albany, N. Y. Applications filed January 24, 1901,
to

Storage-battery System. Rufus N.
720,563.
berlain, Depew, N. Y., assignor to the

bow

frame supported on the latter surface,
an X-ray generator carried by the bow, and a position-indicating device also carried by the frame adjacent to the
therewith, a

The hammer has

a solenoid for imparting

movement

to

it in one direction, a switch mechanism comprising a rotary
contact device, and a normally stationary brush co-operating therewith and shiftable for variably timing the initial
point of energizing the solenoid relatively to the hammer-

stroke.

720,650.

Electric

York,

N,

Y.

Alfred Witte, New
Application filed February 26,

Arc Lamp.

1902.
In an enclosed-arc lamp are a gas-check comprising a
sinuous conduit for the air and gases, the conduit comprising a series of ducts leading upward and a series of ducts
leading downward throagh which the air and gases are
adapted to circulate.

Electric Battery. Vincent G. Apple, Day720,654.
Application filed June 3, 1901.
ton, Ohio.
A vertical serits of lateral bars joined to the sides of the
containiog-case constitute a supporting structure for active
material. A series of removable plates or grids areplaced
in alternating position with the bar structure.

Regulating Device for Electrical Machines
Driven by Steam Motors. Charles E. L. Brown,

720,661.

Electrical Influence Machine.

Strom,

Helsingfors,

Russia.

Selim Lem-

Application

filed

October 6, 1902.
The machine has

a pair of drums, one arranged within
the other, means for rotating the same in opposite directions, and a pair of separate spindles supporting the drums
at their opposite ends.

Apparatus for Producing Aerated BeverPeter E. Malmstrom, New York, N. Y.,
assignor to John Mulholland, New York, N. Y.
Application filed September i, 1S99. Renewed
February 24, 1902.
One claim reads: la a carbonating apparatus, a gasholder, a liquid-supply pump and electrical mean for driv-

720,719.
ages.

pump, a rarbonater connected to the gas-holder and
pump, a switch provided with magnetic actuating devices,
and means automatically controlled by the pressure in the
ing the

gas-holder for energizing either of the magnetic devices,
thereby controlling the operation of the pomp.

720,729.
nell,

Electrical Interrupter.
St.

Electric

George P. McDon-

Louis, Mo., assignor to the American
Application filed March 17,

Company.

1902.
In the apparatus are an interrupter disk, a motor for
driving the same and a lever pivoted to one side of the axis

WESTERN ELECTRICIAN

l82
of rolattoc of the disk and ecceatrically operating over the
face of the disk to make cootact with portions of the disk.

Diaphragm and Process
Making Same. Hugh Rodman, Philadelphia,
Aoolication filed March iS, 1902.
Electrolytic

720,741.

of
Pa.

Tha process of making porous, electrolytic diaphraRms
consists of mising an inert k^^d with a soluble substbnce,
molding and hardening the misture and subsequently dissolving oci the soloble substancp.
Electric

yzo.yyz.

Henn,- Baggett, LonApplication filed December 15,

Arc Lamp.

England.

don,

20.898.
Means for Dissipating Electricity in Sheets
of Paper. Thomas C. Dexter. Pearl River. N. Y.,
and Thomas E. Breen, Cohvyn, Pa. Application
filed March 17, 1902.

Combined with a machine adapted to operate upon sheets
of paper are an air-blast device having an outlet for the
blasts of air. a gas-burner pipe located in the air-blast device, a gas-supply pipe communicating with the burnerpipe, an air-supply pipe, also communicating with the
burner-pipe, and an air pump or blower communicating
with the air-supply pipe.

Telegraphic System.
wood, N. J. Application

20,901.

1902.

The lamp has a suitably guided upper-carbon holder and
carbon-Ceediog mechanism conoected with and actuating
the holder, a movable weight located at one side of the
path of movement of the holder and a rigid connection between the two. and suitable connections between the weight
and the carboa-feeding mechanism.

Eebruary

John Doyle. Norfiled June 19, 1902.

The arrangement of the mechanism is such that the strain
of the downstroke is received upon a streni^tliened anvil
and the strain of the upstroke is borne by the anvil head
of a cable screw and thence transmitted to an insulating
sleeve.

720,783. Antiseptic Attachment for Telephone Mouthpieces.
Charles W. Clough, Watsonville, Cal.
Application filed April 17, 1902.
The attachment consists of a thin flat adhesive antiseptic

Electric Vehicle Brake.

720.978.

Charles

2S,

J.

1903
Specht

and Charles R. Krueger, New York, N. Y.
plication filed June 7, 1902.
Combined with the wheel and with

Ap-

magnetic shoe
therefor, are a means; for reducing the residual
m the wheel after the release of the brakes, magnetism
the means
comprising a shell lying adjacent to ihe periphery of the
wheel, wires carried thereon, and means for connecting
the wires with a source of an aUernating current.
(See
a

cut.)

Meter. WilHam Stanley, Great Barrington,
Mass., assignor to the Stanley Instrument Company. Great Barrington, Mass. Application filed
April 5, 1902.
In the meter are combined a dynamometer, a time-heater,

720.979.

an integratiog-train actuated thereby, the time-heater having an exciting-coil, and means for periodically making and
breaking a shunt-circuit around the coil. (See cut.)

Meter. William Stanley, Great Barrington,
Mass., assignor to the Stanley Instrument Company, Great Barrington, Mass. Application filed

720.980.

June

or sterilizing wafer.

25, 1902.

There are combined series coils and shunt coils, a timebeater, means actuated thereby to energize and de-energize
the shunt coil, means to integrate the indications of
the shunt coil periodically, and means for short-circuiting
the coil while such integration is taking place.

Apparatus for Measuring the Energy of
Electric Currents.
William Stanley. Great Barrington, Mass., assignor to the Stanley Instru-

720.981.

ment Company, Great Barrington, Mass. Application filed July 16, 1902.
Means are provided for integrating the torque due to the
currents in the shunt and series coils at the end of the
periods embracing a number of makes and breaks.
•
721,000.
Street-railway Switch. Walter J. Bell, Los
Angeles, Cal., assignor of one-half to Leon F.
Moss, Los Angeles, Cal. Application filed July
25, 1902.
Electrically controlled means are provided for uncoupling the tongue and rail, whereby movement of the rail alone
is

NO. 720.978.

— ELECTRIC

VEHICLE BRAKE.

.Apparatus for Reinforcing and Standardizing Filaments of Glow Lamps. Ferdinand Fanta,
London, England. Application filed July 11,

720.793.

In combioatioD are an electric glow-lamp with a filament
therein, a communicating tube thereto, a holder adapted to
make electrical connections to the filament, and having a
distinct ingress to and separate egress from the globe for
gaseous supply, mechanical means for forcing air, hydrocarbon gas, or a mixture of both into the electric-glowlamp globe, means for carbureting the supply of air to the
globe, pressure-regulating devices on the supply pipes to
control the pressure of the gas in the globe and distinct
electrical circuits to the filament of the electric glow-lamp
to be regenerated and to a standard electric glow-lamp.

Socket. Harvey
Application filed

Incandescerit-lamp
Bridgeport, Conn.

bell.

Hub-

May

1902.

26,

An improved socket

is

described.

Headlight. James S. Lester,
Atlanta. Ga., assignor of one-half to Samuel W.
Small and Alexander P. Herrington, Atlanta,
Ga. Application filed January 31, 1902. Re-

Locomotive

720,823.

&

Eaton

Eaton, Chicago,
Prince Company,

plication filed

1 901.

720,808.

Thomas W.

newed January

17,

An incandescent lamp

1903.
is

used in the headlight.

Tregoning,
Switch.
William
C.
Snap
Bridgeport, Conn. Application filed July 5, 1902.

Elevators.
III, assignor to the

Chicago,

111.

Ap-

March

26, 1901.
A main controlling and reversing switch is arranged
with mechanical connections between the reversing switch
and support, whereby when the reversing switch is moved
into position to arrest the motor, the support for a weighted
arm is released and the brake applied.

Brake. John C. Henry, Denver,
A. Henry, executrix of John C.
Henry, deceased, assignor to the Stanley Electric Manufacturing Company.
Application filed

Electric
720,917.
Colo.
Susie
;

April I, 1901.
One claim reads:

Dynamo-driving Mechanism. John

New

eling,

Brake Mechanism for Electric

720,903.

accomplished.

721,025.

NO. 720,979.— METER.

vember

29,

York, N. Y.

Application

L. Crevfiled

No-

1902.

Combined with
source of power

is

a generator driven from a reversible
a driving-gear embodying in its struc-

ture clutch mechanism and co-operaiing pulleys, supported
independent of and on opposite sides of the armature,
adapted to communicate motion from one direction only
to the generator irrespective of the reversals of the direction of movement of the source of power.

721,032.

Electromedical Belt. Frank Farmer, RichInd.
Application filed November 29, 1902.

mond,

In an electric battery is a cell having binding-posts extending therefrom, a cap upon the cell and extending over
the posts, the posts being adapted to prevent lateral displacement of the cap, and means for securing the cap to
the cell.

Printing Apparatus.
Reinhold
Herman,
Crafton, Pa. Application filed November 3, 1902.
The apparatus has duplex printing cylinders and an electric lamp adapted to be lowered into them.

721.041.

The combination

of a

power

circuit,
the re-

a motor, a reversing switch and a brake magnet,
versing switch having contacts to connect the motor with
the power circuit to drive the motor in either direction and
also having contacts and connections to connect the motor
in local circuit with the brake magnet to give a braking
effect.

Lighting Apparatus. Anton T. Kliegl, New
York, N. Y. Application filed September 22,

720,935.

1902.

Socket Extension Tap.
Boston, Mass. Application

721.042.

Henry
filed

F. Holland,

February

11,

1901.
Extei'nal circuit wires are
cent-lamp socket.

combined with an ihcaodes-

Gas-engine Igniter.
Louis
P.' Mooers,
Cleveland, Ohio, assignor to the Peerless Motor
Car Company, Cleveland, Ohio. Application filed
October 24, 1901.
An electric igniter is described.
Apparatus for Decomposing Water by Elec721,068.
trolysis.
William F. M. McCarty, Rockyridge,
Md., assignor of one-third to Arthur Coppell,
New York, N. Y. Application filed April 22^
721,065.

A system of border or foot lights with a base composed
of a trough of bent sheet metal adapted to support a series
of lamp sockets inside the same is described.

720,858.

The inventor describes an improved push-button snap
switch.
Telegraph System. William E. Athearn,
Brooklyn. N. Y. AppHcation filed March 19,

720,875.

1902.

1902.

Bouchard,

The apparatus comprises two upright tanks connected
about centrally of their height by a horizontal conduit and
having outlets at their upper ends, an electrode suitably
supported in each of the tanks, the electrodes having their
upper ends located between the upper and lower edge of
the conduit, a closable inlet located in one of the tanks
above the normal water level therein, a water-supply pipe
communicating with one of the tanks, and a water jacket
surrounding the tanks.

Bradford, Pa., assignor to himself, Earle C.
Emery, Burt H. Collins and William F. Ensor,
Bradford, Pa. Application filed November 15,

Audible Electrical TeIegraph3^ Robert Ox721,084.
lade, Redfern, near Sydney,
South Wales,
Australia, assignor of two-fifths to William Jo-

direct-current system embracing a dififerential relay
ha.'; conneciions from each of two paths to the key and to
the line with a coodenser in one of the paths. An alternating system embraces a transformer and a source of currents, the secondary of the transformer forming a part of
Meins are provided for sending Morse
the main lineimary of the transformer.
signals through the

A

j.

Overhp-d

720.879.

Trolley.

John

J.

New

1902.

NO. 720,962.

A single tension spring is attached to opposite sides of
the trolley fork and connected with the pole.
Telephone-receiver

720.880.

Briggs, Allegheny, Pa.
ber 10, 1901.

Holder.
Application

Arthur
filed

J.

Decem-

The holder has a vertical arm formed iu section with a
swivel coonectioD between two of the sections and means
A hori^iontal arm pivotally secured to the
for securing it.
upper of the sections carries acUmp adapted to secure the
receiver, and a hinge connection it provided between two
of the sections with means for securing the hinge connection in any desired position.
Regulation of Electric Circuits. Charles F.
Burgess and Budd Frankenfield, Madison, Wis.
Axjplicalion filed June 12, 1901.
The method consists in including within the circuit the

720.884.

resultant inductance due to alternating and direct magnetizations.

Self-indicating Operator's Key. George L.
Burlingame. Chicago, III., assignor to the Kellogg Switchboard and Supply Company, Chicago,

720.885.

Application filed April
Combined with « key-lever are

III.

3,

a

1902.

number

of

sets

of

switch-contacts adapted to be operated thereby, and means
actuated wholly by the key-lever to indicate the last set
operated by the lever and returned to normal position.

New
10,

Apparatus. Eugene W. Caldwell,
York, N. Y. Application filed November

X-ray

720,888.

1902.

See page

i6S.

,

720,951.

— INCANDESCENT
Frank

Electric Brake.

LAMP.

C. Newell, Wilkins-

burg, Pa., assignor to the Westinghouse Air
Brake Company, Pittsburg, Pa. Application filed

April

18,

In the

1901.

Renewed December

mechanism

are

combined

a

22,

1902.

running-controller

having a handle adapted to be moved in one direction from
its neutral position for running and in ihe opposite direction for braking, and means for moving the controller in
the same direction as the handle on the running side and
from the handle on the braking

in the opposite direction
side.

720,953.

New

Electric-lamp

York, N.

Socket.

Mortimer

Norden,

Norden-BittYork, N. Y. Ap-

Y., assignor to the

ner Electric Company,

New

plication filed May 12, 1902.
The socket comprises a cup portion and a base, means
for securing the base to a wall or other foundation, means
for determmiog the position the parts ar« to occupy with
reference to one another, and devices removably connected
to the base and receiving and forming electric contact wiUi
the conducting wires.

Incandescent Electric Lamp. Casimir Pau720.962.
thonier, Paris, France.
Application filed July
7, 1900.
An incandescent cluster electric lamp consists of a diskshaped mount of insulating material, a socket upon the
mount adapted to be connected with an electrical scurce,
contact-pieces secured on the mount connected in circuit
their terminals
with ihe socket, and lamps having
electrically connected with the contact-pieces, the lamps
being grouped on the mount around the center thereof and
having translucent adjacent portions. (See cut.)

seph White Richardson, Petersham, near Sydney,
New South Wales, Australia. Application filed
April 9, 1902The system combines with the line, a receiving device, a
transformer, a snurce of current connected to the primary
coil of the transformer, a key included between the source
of current and the transformer, whereby current impulses
of alternately different strength may be sent to the transformer and thereby send similar induced currents to line,
and means to short-circuit the transformer and thereby
connect the receiving device directly to line.

Central-energy Telephone System. Francis
Chicago, III, assignor to the Kellogg
Switchboard and Supply Company, Chicago, 111.

721,124.

W. Dunbar.

Application filed March 22, 1901.
Combined with a telephone line extending

in two limbs
to the central station are a relay adapted to be bridged between the limbs and having its winding connected with a
and
third conductor,
a source of electricity at the central
station adapted to be connected between the third conductor and one of the limbs of the line to energize the relay.

Multiple-series
721,128.
Frederick
tribution.

System of Electrical DisH. Loveridge, Cold water,

Mich., and Charles D. Haskins, Chicago, 111.,
assignors to the Western Electric Company, ChiApplication filed November 9, 1896.
cago, 111.
In the system are combined a main source of current,
main and compensating conductors between which the
translating devicps are connecied, an armature and a fieldwinding connected in series between the main conductors,
a second armature and a field-winding connected in series
in a branch ssparate from the last-named circuit, between
the conductors of one of the branches of the system, the
dynamo-electric machines provided with the armatures
having their rotating elements mechanically united.
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Two-phase Motors

in

a Car-building

Plant.
At the works of the Western Steel Car and Foundry Company at Hegewisch, one of the most southern of the many manufacturing districts located
within

liie

installation

corporate hmits of Chicago, an interesting
of two-phase induction motors has re-

heen

freight

cars

made.

cently

for

all

company

This
classes

of service,

steel

A new

7,

No. 10
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These generators, as also the switchboard
and motors (type C), are of the Westinghouse manufacture.

The switchboard, shown at the left in Fig. i, contwo generator panels, an exciter panel and a

tains

feeder panel. Each generator panel is equipped with
main oil switch operated by a handle on the front

a

of the board, a field rheostat, a field switch, ground-

capacity

detector and synchronizing lamps and two 4S0-ampere ammeters.
On the exciter panel are mounted

its

A

a minute.

manufactures

being 50 cars a day. and in its wood mill, machine
shop and blacksmith shop it has found it specially
advantageous to install induction motors for the operation of the many heavy machines.
Several steam
engines and long heavy line shafts, with their uneconomical operation, have thus been supplanted,
and in their place, stationed at convenient points in
The use of the inthe shops, are about 20 motors.
duction type of motors, with its sparkless operation
and enclosing case, was of advantage in the wood
mill on account of the wood shavings and sawdust
and in the blacksmith and machine shops because
of the dirt and dust from the handHng of the iron

and

MARCH

switches for the two exciters and a

tie

switch to

throw them together, two rheostats, two ammeters
and a voltmeter. At the left of the board is swung

From the feeder
a voltmeter for the alternators.
panel are run two four-wire two-phase feeder circuits,
and the panel is provided with double automatic

somewhat unusual use of an induction motor

made on a transfer
some of the larger of

table

is

company's factory

which operates between

the buildings and across the

This table

tract.

is

shown

in Fig.

4 (next page), which clearly illustrates the mast-arm
with its four trolley contacts, which take current
from the four-wire two-phase feeder running the
length of the transfer bed. A 25-horsepower induction motor is used, and it is connected through gearing to the driving shaft of the table, so that a speed
of 300 feet a minute without load is obtained, the
speed loaded being 100 feet a minute.
The table
has a span of 75 feet and was installed by G. P.
Nichols & Bro. of Chicago.
General illumination throughout the grounds and
also in the larger factory buildings is supplied by

material.

power house was

built for the electric gen-

It is a brick building situated about
erating plant.
in the center of the grounds, and is divided trans-

Fig.

versely

into

an

2.

engine

lou

and

liorsepower Motor in

a

boiler

room.

Wood

The

equipment consists of four Aultman & Taylor
300-horsepower water-tube boilers, provided with a
Buffalo mechanical-draft steam-driven, double 106boiler

The w^ater in the vicinity of the works is
not good for boiler-ieed purposes, as it contains
mineral and organic impurities, so an elaborate purifying plant has been installed. This consists of two
filters, a purifying tank and a solution tank of the
When the plant is completed it
J. B. Mailers type.
is the intention to use the shavings and sawdust from
the wood mill almost exclusively for fuel. For con-

Fig.

I.

Fii-

Generating Plant.
75-horsepowei Motor in Blacksmith Shop.
3-

TWO-PHASE MOTORS IN A CAR-BUILDING PLANT.

inch fan.

veying the shavings to the boiler room three galvanized pipes have been built overhead from the roof
of the mill to the boiler-room roof, whence the shavings are carried by pendulum shoots to the boiler
furnaces. These pipes are about 400 feet long, two of
them being 32 inches in diameter and one 26 inches.
They are operated by means of fans driven by two
75, one 50 and one 20-horsepower induction motor.

The exhaust steam from

the boiler auxiliaries

and

being
circulated by means of the Webster vacuum system.
In the engine room are located two 250-kilowatt
two-phase, alternating-current generators, belt-driven
by simple non-condensing engines. One of these engines is a 26 by 42-inch Brown-Corliss and the other
The flywheel of
is a 24 by 48-inch Fishkill-Corliss.
each engine is 18 feet in diameter. The alternators,
which are shown in Fig. r. generate a current of
450 volts at 7,200 alternations, the capacity being 284
amperes per terminal. Their speed is 450 revolutions a minute.
Each machine is excited by a 3-75"
engines

is

used for heating the buildings,

it

125-volt,
direct-current generator,
beltdriven from the alternator shaft at 1,600 revolutions

kilowatt,

8oo-ampere circuit-breakers protected by marble
slabs and a polyphase wattmeter.
The motors at present installed are located principally in the wood mill and the machine and blacksmith shops. Those in the wood mill are suspended
on about the same level as the countershafts to which
they are belted.
There are two lOO-horsepower
motors driving planers and matchers, and one of
these with its starting box is shown in Fig. 2. The
other motors in the mill consist of three of 75horsepower, one of 50 horsepower and two of 30
horsepower, their driving connection to the various
wood-working machinery operated being by means
of belts.
This wood mil! handles from 150,000 to
2CO,coo feet of lumber a day, it being practically all
used in the manufacture of freight cars.
In the machine shop, operating lathes, planers,
tools are three
drill presses, and other machine
motors of 75, 20 and 30 horsepower, respectively.
The blacksmith shop is immediately adjoining, and
in it are placed a 75, a 50, a 30 and a 20-horsepower
motor. -^The 75-horsepower motor is shown in
Fig. 3,
It is stationed on the floor, as are nearly
all of the motors in these two shops, and operates
punches, bulldozers, fans for forges, etc., while the
other motors drive a similar line of machines, including also hammers, and bending rolls. The motor
shown in Fig. 3 operates at 400 volts and takes 88
amperes per terminal. Its full-load speed is 690 revolutions a minute.

enclosed-arc lamps, operated four in multiple on the
single-phase circuits, while incandescent lamps similarly operated are used for special lighting at the
machines.
It is the company's intention to enlarge
its plant considerably and install more motors, and
as a step toward the'ultimate completion of its plans

about 'to be installed.
engineering work at
the plant is in the hands of C. JJ.-Wilmerding, consulting engineer, Chicago.

a

200-kilowatt

alternator

The mechanical and

A

is

electrical

25,000-volt Dynamo.

A

dynamo-electric machine which gives one ampere
at 25,000 volts has been constructed for the purpose
of testing the insulation of the transmission line

between

Maurice

and Lausanne,

Switzerland.
has an internal
diameter of 580 millimeters, and a length of 300
millimeters. It consists of 48 Gramme coils, each
with 500 turns of silk-insulated wire, 0.5 millimeter
St.

The armature, which

is

stationary,

being 700 ohms.
96 air-insulated segments, and is connected by rotating brushes to
The rotating magnet has two
stationary slip rings.
poles, and is constructed of laminated iron.
It takes
eight amperes at 80 volts, and revolves at .600 revoAn air blast is brought into play
lutions per minute.
on the brushes to prevent sparking. This, however,
is unnecessary for outputs up to 0.3 ampere.
in

diameter,

the

The commutator

total

resistance

consists

of
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Telegraph Construction

in

African

Wilds.
The

system in the
Africa, which has been

the telegrapli

conslruction 01

Belgian Congo territory in

carried out since 1894, presents some interesting features, owing to the peculiar conditions of the coimtry.
The personnel is nearly all native, and is divided

companies of 40 men. each directed by one or
From Boma to Leopoldville the
two Europeans.
line is formed of two phosphor-bronze wires of two
millimeters diameter. To protect the wire from the
cupidity of the natives it is covered with a blackish
The wire is mounted on steel posts placed
paint.
300 feet apart they are 22 feet high and formed of
T-iron, weighing about :i tons each. At the upper
end arc three holes, two for the insulators and the
into

Electrical Indicating

March

Weather Vane.

rotary movement of the vane. Fig. i is a sectional
representation of a building provided with a rotating
weather vane upon the outside of the building, an
indicator within the building, and the electric circuits between the indicator and a commutator upon
the shaft or spindle of the weather vane. Fig. 2 is a
diagrammatic representation of the indicator, coni-

;

The insulators, of the
for the brace wires.
Belgian state type, are also of a dark color, to atThe length of the span has been
tract less attention.
increased over that of the former lines by using a
harder wire, reducing its conductivity to 80 per cent.,
third

increased to 158 kiloWhere the line passes
through the forest or bush a path 30 feet wide has
been cut in order to protect it from forest fires.
At Underbill, where the line crosses the river, a

while the breaking strain

number of commutator sections (to).
tromagnets are arranged on the radii of a

the

Robert Wilson of Newark-, N. J., has invented a
novel apparatus for the purpose of indicating upon
an indicator located at any desired distance from a
weather vane the e.xact direction of the wind at any
time by means of electric circuits controlled from the

is

grams per square millimeter.

single span is used, mounted upon two towers of
angle iron in trellis construction, 50 feet high. As
the span is 2,500 feet long, the line wire is supported
from four steel wires having a breaking strain of
314 kilograms. ' The Kassai River is crossed in two
spans, with a central tow-er supported on a small
The three towers
island in the middle of the river.
are respectively 45, 120 and 125 feet high, and the

ing

its

center in the

central

axis

of the

7,
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The

elec-

havarmature

circle

shaft (29) of a suitable electric motor (28). The
armature shaft extends in an upward direction
through the dial plate, and is provided with an
index-hand or pointer {31), and within the chamber {23) in alignment with the index-hand and secured to the armature shaft, is a literally extending
arm or bar (32). It will thus be evident that any
rotary movement of the armature shaft (29) of the
electric motor
(27) will produce a corresponding
rotary motion of the arm or bar (32) and the indexhand or pointer (31), the same moving in unison
with each other.
When the arm of the \-ane is rotated by the wind
in the manner of the ordinary weather vane either
one of the brushes (16) or (17) establishes an electrical contact with one of the series of commutator
sections (10), thereby magnetizing the magnetic
cores of the respective electromagnet (27) which
happens to be in the energized circuit connected with
the commutator section (10) with which contact is
made by one of the brushes (16) or (17). Immediately the proper armature bar (36) is attracted
by the magnetic cores of the energized electromagnet, whereby the bar (36) is brought from its
normally raised position to its horizontal and lowered position. At the same time the electric motor
(28) is operated by the current of electricity pass-

spans are 1,400 and 2,200 feet long.
The line is equipped with three main offices, nine
telephone stations and six telephone cabins for the

For the inspection of
use of rile steamer captains.
the line there are 50 stations, the line being divided
Each section has a corps of five
into five sections.
inspectors with a

European

Congo telegraph

stations

chief.

The

FIG.

I.

ELECTRICAL INDICATING WEATHER VANE.

outfit of the

includes a table with

re-

legs, a Morse receiver, Leclanche cells, an
indicating galvanometer, key and sounder, etc. The

movable

main telephone posts are provided with microphones
granular type, with two Leclanche cells, a
magneto, bell and annunciator. In the telephone
cabins, which are elevated above the ground on posts,
of the

so as to be out of the reach of white ants, there is
and a special

a complete telephone set with dry cells

form of switch with points marked i, 2 and 3. After
taking down the receiver from the hook the switch
is placed on i or 2 to connect with the preceding or
the following post. After the communication, the

mutator, and the system of electric circuits liel\veeii
the indicator and commutator.
Suitably secured upon the fixed stem or rod
(3) and held in a fixed position on the stem by
means of a pin is a commutator disk (8) made of a
non-conductor of electricity, such as fiber, porcelain,
rubber, or the like.
Suitably secured by means of
screws (9) in suitably arranged peripheral slots or
openings in the main disk (8) are commutator sections (10) of copper, the number of sections (10)
corresponding to the number of divisions upon the
of

dial

section

the

electrical

(10)

is

indicator.

provided

with

Each commutator
a

contact

post

or

FIG.

2,

ELECTRICAL INDICATOR FOR WEATHER VANE.

ing through it, thereby rotating the arm or bar (32)
against the offset (37) of the lowered armature bar
{36), and stopping all further rotation of the motor.
This movement has also brought the index hand or
pointer (31) directly above the proper symbol on
the dial plate (22), corresponding to the position of
the arm of the weather vane (6) to indicate to the

observer within the building the correct direction of
the wind.
As soon as the direction of the arm of
the vane (6) is changed by the wind, contact is
broken between the brush and the commutator section (10) and another electrical contact is established
between either of the brushes (16) or (17) with
another commutator section. At the same time the
previously made magnetic contact between the armature bar {36) and the previously energized electromagnet is broken, thereby allowing the armature
bar to assume its normally raised position and the
TWU-I'IIASE MOTOR.S IN A CAR-BUILDlNG PLANT.

hung up and the handle falls automaticwhich makes direct connection between the
two neighboring posts. Many difficulties have been
met with in the construction of the line, among these
being the cupidity and prejudice of the natives, who
consider it as a fetich, and when the wire passes
over their houses make haste to move out. A great
cause of trouble has been the elephants, which rub
against the posts and overturn them. The elephants
often uproot the posts with their trunks and twist
them into corkscrew shape. In this way many miles
of line have been destroyed.
receiver

is

ally to 3,

power plant in Oregon is be-'
Baker Falls, to be known as the

largest electric

ing comnleted at

Eagle Falls power

plant.

capacity.

There

will

wire used

in the

main

be

It is of lo.ooo-horsepower
lo" miles of transmission

lines.

(P.\GE 183).

screw, to each of w'hich is attached a circuit wire
leading to electromagnets of the electric indicator.
pair of contact brushes (i6) and (17) arc in
sliding contact with the peripheral edge of the fixed
commutator disk (8) and the contact edges of the

motor

to assume its rotations, whereby the arm or
bar (32) is moved against the offset of another lowered armature bar (36), which has been actuated by
another energized electromagnet.

A

commutator sections (10).
The electric indicator consists, essentially, of a
suitably-shaped and suitably-constructed box or casing (19), adapted to be secured against the w'all or
other part of a building. The bo.x is provided with
a glass or other transparent cover and beneath this
cover and arranged upon a suitable support in the

box

The

TRANSFER TABLE

a dial plate (22), on which are arranged the
symbols of the compass.
Within the lower
chamber (23) and suitably secured upon the base
(25) of the box are a scries of electromagnets
(27), corresponding in number to the number of
symbols upon the face of the dial plate (22) and to
is

usual

Great Power Plant

in

Mexico.

being made in the construction of the great electric power-general ing plant
on the Duero River, near the city of Guanajuato,
Mexico. The Guanajuato Electric Company, which
Satisfactory progress

is

composed of New York
estimated that the plans call
for an expenditure of not less than $7,000,000.
The
generating plant will have a capacity of 7,000 horsepower and the transmission lines will extend to
every part of the Guanajuato mining district, as
is

erecting this

city capitalists,

plant,

and

it

is

is

well as throughout the city itself.
The necessary
equipment for the great enterprise is being purchased in the United States.

March
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RAILROAD TRAIN LIGHTING.
New

York meeting of the American Instiof Electrical Engineers on February 27th the
was railroad train lighting.
discussion
for
subject
President Charles F. Scott of Pittsburg occupied the
chair, and about 175 members and visitors were presSecretary R. \\'. Pope announced that at the
ent.
meeting of the board of directors in the afternoon
At the same meeting
lOI associates were elected.
the date of the annual convention at Niagara Falls
29th
to July 3d, one week
was changed to from June
later than that of the previous announcement, owing
to the fact that other very large conventions are to
be held at Niagara Falls during the week first selected, and suitable hotel accommodations could not
be obtained during that week for the meeting of the
At the

tute

Institute.
In his introductory address President Scott said that
the electric light was in many respects ideal for train

illumination, but that the problem of supplying the
He briefly
current to the lamps was a difficult one.
considered the different systems. Each has its drawfor
appeal
very
difficulties
are
an
"the
But
backs.

simple and efficient methods of
transforming energy from its abundant and convenient sources into the desired form of electrical
The motion energy of the train is almost
current.
infinite compared with the meager amount of energy
required for a few glow lamps, but apparatus for
transforming, regulating and storin": that energy is
complicated and costly. The chemical energy contained in a few pounds of coal would be ample for
the evening lighting of a whole train, could it be effi-

new methods,

for

transformed into electrical enero^v. An ice
machine by which the heat in a pail of water could
be abstracted in the form of electrical energy would
illuminate a car during a long journey as a lump of

ciently

was being frozen."
The papers of the evening were then

absorbed from the axle, in exact accord with the
demand for electricity at the time from the generator.

When

the
be

nearly charged, this current
reduced, and its electromotive
force slightly and gradually increased.
Any device
which will take from a moving train only the power
that is at that instant required to be developed and
as the demand falls off will release all overplus of
power to the train, is certainly desirable, if not
positively necessary to the success of the coming
train-lighting equipment.
Especially is this true
in view of the fact that by this device a large
amount of power now wasted is not only saved but
left available for traction
purposes to the locomotive, which is already taxed to its utmost to meet
the modern demand for high speeds of heavy equipment.

should

battery
largely

is

Moreover, by this system the weight of battery
and generators may be reduced, and the whole system rendered simple in the extreme. Nothing is
found necessary to the installation inside the car
except the ordinary switch panel for controlling the
lamps of the car. In some instances, such as private and wildcat cars, it might be advisable to install
a voltmeter and ammeter or a combined single instrument which has been designed. Again, in this
particular style of equipment, there has been included apparatus designed primarily to reinforce the
battery when such a car is required to stand idle
on a siding for a considerable length of time. This
equipment allows the batteries to be charged from
the ordinary no- volt alternating-current as well as
direct-current service. Such service is to be had in
almost any station whenever the necessity arises.

185

tem are modeled somewhat on the lines of the modern street-railway motor, such modifications and additions being introduced as to adapt the apparatus to
the special work in hand.
A single-reduction, geardriven generator has been adopted, but, unlike the
ordinary street-car motor, the entire -weight of the
machine is carried on the truck frame (Fig. i). it
not being possible to journal on the axle, for the
latter is not, nor will present raihvav practice permit
it to be,
suitably prepared.
The car a.xle extends through a hollow shaft, a
clearance of nearly two inches all around the axle
and between it and the hollow shaft being provided.
This clearance permits the axle to take all manner
of motions and positions (within certain limits),
with reference to the hollow shaft. Only one component of the axle's motion is transmitted to the
hollow shaft, this tomponent being that of rotation.
All other motions, the horizontal, vertical and end
shake, being provided for in a positive though flexible connection between the axle and the hollow
shaft.
This consists of a two-armed dog clamped
on by four bolts securely upon the axle, and four
specially constructed driving springs, which are attached by means of ball-and-socket fastenings to
the two ends of the dog, and to the two arms of
the hollow shaft.
All parts of the mechanism which require it are
thoroughly encased or otherwise protected. Automatic and profuse lubrication of the shaft bearings
is provided.
cut-steel gear on the hollow shaft
drives a fiber pinion on the armature shaft. In
consequence, these are run dry, without lubrication
of any kind, which conduces much to the cleanliness
of the apparatus.
The generator is of the ironclad type, having
four internal radial salient poles. The poles are

A

ice

presented.

.\bstracts are given.

Axle Lighting.
by elmer

a.

sferey.

lighting in America will attain its
majority within the present year. In August, 1S82,
Company electrically
Pennsylvania
Railroad
the
equipped car No. 397 with Faure accumulators imNot only is
ported from France for the purpose.
this the earliest application of electricity to car lighting in this country, but in fact one of the earliest in
Again, it was this same enterprising
the world.
road that promoted the first installation of the solid
electrically illuminated trains or series of trains, the
Electrical car

Pennsylvania Limited, between

New York

and Chi-

cago.
These equipments were installed in the middle So's and are still in continuous service; all
are direct-connected sets in the baggage compartment, supplying the lamps, together with batteries

under each

car.

Meanwhile, Enghsh railways were

active in the same line, their first installations being
axle-driven.
.\ perfect system requires that every car shall be
entirely independent of every other, and shall maintain its lights perfectly after the train is broken up.
Many efforts have been made to perfect devices to
accomplish this purpose, and they operate more or less
successfully.
Some systems employ belt drives as a

means of mechanically coupling the generator

to the

Some of our present fast trains that are thus
equipped have come through repeatedly with every
Again, in some of these
belt on the train gone.
equipments, the generator is mounted on the car
body with no m.eans of co-ordinating its lines with
the constantly changing alignment of the axle within
Some are mounted upon the
the swiveling truck.
trucks themselves, but so hung that the truck springs
are
required
over the axle box
to be reinforced upon
this end of the truck, owing to the overloaded conIn one of these equipments,
dition thus imposed.
hand regulation is in a large measure depended
upon, causing the reliability of the system to turn
en the faithfulness and intelligence of the trainmen.
It is certain that the system of the future must be
one that is thoroughly automatic throughout, especially in view of the modern trend and perfection
Another
appliances.
of electrical and mechanical
important feature, and one which must always be
reckoned with primarily in the car-lighting system
is perfect and constant control.
Announcement is hereby made of the design of a
new system of axle lighting, with the regulating
devices.
W'e have had six or eight years of experience in continuous and heavy service and every
feature of its operation has become familiar and its
reliability has been established.
The sensitive moving parts may be statically balanced, freeing them
entirely from any response to the vibrations, jerk
and jar of the car, and rendering them entirely independent thereof. This device mav be relied upOD
thoroughly to regulate not only the potential as
delivered to the lighting circuit under varying conditions of load and battery pressure, but also to
handle the generator under all possible conditions
of speed variations, reversal and change of load.
Furthermore, it has been found that a number of
valuable features, having an important bearing on
this particular subject, and which have never before been introduced as factors, may be employed
with perfect success with this system of control and
regulation." Not the least of these is a constantspeed generator, the use of w-hich cuts down the
torque delivery from the axle, and thus the power
axle.

RAILROAD TRAIN LIGHTING.
thus furnishing an element of the system not met
in equipment heretofore offered on the market.
In
this instance the constant-speed machine does not
require to take on its load at lower than its normal
speed.
Therefore, it is of minimum weight and size.
The generator is suspended interior to the tritck,
and no belts or other than toothed wheels are employed in driving. All parts are housed in dustproof cases and automatically oiled, and designed
The
to operate for long periods wdthout attention.
generator itself is sealed and can work in snow-, wet
or dry, with equal reliability. The heating factor
is low and radiation ample to keen the temperature
The air-wash still furwell within prescribed limits.
ther reduces the liability to overheat.
The whole question of car lighting turns on practicability
can the system be made reliable in independent units, and at the same time can it compete
It is true that
in point of cost per unit of light?
it does not need to equal the other systems in point
of cost per light unit, owing to the superiority of
It
distribution and its many apparent advantap^es.
is, therefore, with considerable gratification that the
all-imporupon
this
writer is prepared to state that
tant question of cost this system, as a matter of
fact, can compete successfully.
Taking the items of deterioration and up-keep, as
developed by the plants which have been longest in
operation and including interest and all essential factors, it can be stated that a candlepower-hour can
be produced for about 68 per cent, of the cost of

—

such gas, as now used,
compressed gas, and
costs in the neighborhood of 46 per cent, more than
an equal illumination in caridlepower by the new axledriven equipment. When calculated in visual units,
w^hich includes the distribution factor, compressed
gas is in excess of 50 per cent, more expensive than
that

illumination, a result upon which it is believed the electrical fraternity should be congratulated, and which should open up a large field for
the use of electric apparatus.
electric

An

Electric Car-lighting System,

by w.

The generator and

l.

bliss.

driving mechanism of this sys-

—BLISS

SYSTEM.

placed at an angle of 45° with the horizontal, two
poles being in the upper and two in the lower half
of the generator, which is divided longitudinally in
a horizontal plane.
The armature is of the four-pole drum type, having
a two-circuit singlv re-entrant drum-winding of the
straight-cut or barrel type.
The coils are wound
on formers and afterward placed on the armature,
thus providing a perfectly, balanced winding, both
electrically and mechanically.
Ihe construction of
the armature, shaft and commutator is extremely
substantial.
All the running parts are heavily proportioned, and are designed to resist the heaviest
shocks and stresses. The generator is connected as
plain shunt-wound machine and is self-exciting.
Hence, there is but a single winding on the field,
each pole being excited- by 'one coil. The armature

a

winding, -being of the two-circuit type, requires but
a single pair of brushes to take the current from the
commutator, but two pairs of brushes are employed.
The polarity of the terminals is preserved by
means of a friction device.
The automatic generator switch opens and closes
the circuit betwen the generator and the storage battery electrically, and is controlled directly by the
generator voltage. Fig. 2 is a diagram of the auto-

matic switch and other

The method

circuits.

of regulation consists in generating,

by independent means, a counter-electromotive force
in the field circuit of the generator,

which increases

proportion to its speed and voltage, and hence
reduces the field current of the generator and prevents excessive output.
The lamps are generally operated in parallel, and
in this system are 60 or 65-volt lamps.
When the
battery, consisting of 32 cells, is freshlj' charged, its
voltage is approximately two volts per cell, giving
a total voltage of 64 volts across the lamp mains.
As the battery is discharged, this voltage will decrease, but should never be allowed to fall below
60 volts. On the other hand, it must never be allowed to exceed 64 volts.
A separate auxiliary and self-contained machine
which we call a "bucker," is bolted to the bottom
of the car in any convenient place.
This machine
in

.
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contains a revolving shaft on which are mounted
two armature cores. One of these armatures with
constitutes a plain shunt
its commutator and field
motor which lakes its power from the generator
mains and whose sole function is to rotate the shaft.
It is obvious that this motor runs only when the

The other armature has
is in operation.
two windings and two commutators, and revolves
generator

a field excited by the current flowing through
the battery. This double-wound armature, with its
two commutators and field, constitutes the "bucker"
proper.
1"he motor simply drives it.
The winding
connected in the lamp circuit is called the "lamp
winding
connected in the field cirbucker," and the
cuit of the generator the "field bucker."
The field
of the '*bucker" is referred to as the series field, that
of the motor as the motor field.
Fig. 3 shows the
internal construction of the "bucker."
When no current flows through the battery, none
flows through the series field, and hence no electromotive force is generated in the "bucker;" but when
in

FIG.

—

LIGHTING. DIAGRAM OF
CONNECTIONS OF BLISS SYSTEM.
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current flows through this series field electromotive
forces are generated in the "bucker." and in almost
(After
exact proportion to the strength of the field.
the closing of the automatic generator switch, the
motor runs at almost constant speed, its slight acceleration as the generator voltage rises from 64 to 80
volts being an advantage, as it compensates for the
droooing curve of magnetization in the series field.)
Only one condition obtains when regulation is
necessar}'. and that is when the generator speed and
voltage have risen and the battery is being charged,
c. g.. running above 25 miles per hour day or night.
Then the voltage at the lamps rises, and it must be
kept constant, whether the lamps are lighted or not.
The voltage at the terminals of battery rises about
in proportion to the current forced through them.
The magnetism of the series field increases in proportion to this current. The electromotive forces of
the "bucker" (its speed being nearly constant) inHence,
crease in proportion to its field magnetism.
ihe electromotive forces of the "bucker" increase
in proportion to the rise of electromotive force at
the hatter\- terminals.
If the winding connected in
the lamp circuit be proportioned correctlv, its electromotive force can be made equal at all times to
the increase of electromotive force at the battery, and
so if this winding be connected inversely in series
with the lamps, it will produce a counter electromotive force in the lamp circuit always equal to the
excess electromotive force necessary to impress on
the batteries to charge them.
The result will be a
constant lamp voltage, independent of the number
of lamps in use, or the speed of the train, since the
latter now afi^ects the charging current only.
The other winding of the "bucker" is connected
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puts back into the system about 60 per cent, of the
energy consumed by the "bucker" in effecting regulation.
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For the generation of electricity for train lighting
is possible to make use of power developed in a
stationary plant and stored in electric storage batit

teries; to utilize small independent steam motors,
operated by live steam from the locomotive or to
generate the power directly and economically in the
large locomotive cylinders and transmit it through
the car axles of the train.
The first two of these can only be made use of
in special service confined to certain territory and
runs.
It is the axle system alone that has an unlimited field of operation.
This generating car-unit
system, therefore, possesses an inherent advantage
that should bring it into universal use. provided the
apparatus is constructed to fulfill the severe duty
imposed upon it. Each car thus equipped contains
complete electric-lighting plant with ecoits own
nomical power available and independent of any service and all other equipment.
The essential requirements of an axle electriclighting system are reliability, automatic operation,
close control of voltage at all times, negligible drag
upon the locomotive and small total cost of operation.
There are several axle electric-lighting systems in
use.
The main diff^erences between these are in
the transmission of power from the revolving car
axle to the generator; the means employed to maintain a constant voltage at the lamps at all speeds,
and the design of the apparatus, so as to make it as
automatic as possible and at the same time so simple
that it can be readily understood and taken care of
by cheap labor.
For the transmission of power, a large number of
devices have been tried, including gears, sprocket
;

chains,

friction

pulleys

and

At the present

belts.

lime belts appear to be in greatest favor, and arc
used on probably more than 90 per cent, of existing
axle-lighting devices throughout the world to-day.
They have a certain elasticity, that is lacking with
gears, and vibration and shock are not transmitted by
them to any great extent. They do not require
lubrication, and if the belt drive is properly designed will run a long time and pull the load.
The principle upon which the system here described is based is to control the output of the generator and keep it constant by varying the resistance
in the field circuit to correspond to the train speed.
'Ihe regulating mechanism which accomplishes this
is thrown into action by any variation of the generator current whenever the generator current varies
from normal. It is designed, first, to maintain a
constant output of the generator at all train speeds
above the "critical speed." or the speed at which it
and, secondly, to maintain a
becomes operative
constant voltage at the lamp~, whether they are being
fed from the battery alone, or whether thev are connected in multiple with both the generator and battery at speeds above the critical speed.
The equipment of this system consists essentially
of a generator installed upon the truck of the car and
driven from the axle by means of a belt a regulator
installed in any convenient location in the interior
of the car, and a storage battery hung in a suitable
box from the car bod}'.
The generator is a bipolar, laminated-field, shuntwound machine. It is ironclad and provided with
It is
comself-oiling and self-aligning bearings.
pletely enclosed, with dust-tight covers, which may
inspection.
It is
for
purposes
of
be easily removed
installed on suspension irons hung on the truck timbers, one method being shown in Fig. 4, and is pivoted parallel with the axle, on adjustable pivot shoes
tension rod and
to provide for perfect alignment.
spring maintain the proper tension on the belt, the
machine being free to swing on its pivot, so that
its

normal position

The generator is
will not affect the belt tension.
provided with a flanged crown pulley, and on the
is clamped a flat-faced flanged driving pullev.
two being belted together with a rubber hell.
The armature shaft carries a worm operating gear
and cam. which throws a switch when the direction

axle
the'

nt rotation of the

of

FIG.

3.

series with the field of the generator,
and generates a counter electromotive force, which
weakens the field of the latter to such a degree that
the electromotive force of the generator is just sufficient at the maximum train speed to force the maxipredetermined current through the battery and
series field.
The regulation tends to maintain constant current through the battery and series field at
The lamp load is carried by
a given train speed.
the generator precisely as in the case of a constant
potential machine and does not affect the charging
current flowing through the battery.

inversely

in

mum

Since the "bucker" receives or absorbs energy from
the lamp circuit and the field circuit of the generator,
is transformed into mechanical power
to revolve the shaft and thus relieve the
In fact, when the apparatus
that work.

such energy-

and tends
motor of
is

fully loaded,

the

motor becomes a generator and

the regulator arc automatic. The motor is provided with self-oiling bearings, and requires only
occasional attention.
Readjustment of the regulator,
when it is once properly set. is seldom necessary.
The batter\' used is admirably adapted for this
class of service, requiring little attention and not
subject to rapid depreciation. It is usually proportioned to provide for about 10 hours' continuous burning of all the lamps, although in the case of cars
subject to long lay-overs, this capacity may be increased.
Current for the lamps is thus insured under all ordinary circumstances arising in practice.
The curves shown in Fig. 6 represent a shop test
of this apparatus.
There was. however, no effort
made to make the adjustments with unusual care
and the battery at the lime was pretty well discharged. The jumps in the lamp curve just after
the generator has "cut in" are due to the lamp re>isiance being inserted.
This effect could, of course,
be reduced by splitting up the resistance into a
larger number of steps.
The variation in the light,
however, is very slight, and ordinarily is not complained of. Except for those few moments when
the lamp resistance is being inserted, the voltage
variation at the lamps can easily be kept within four
or five per cent, which is very close for this class
of service. The close regulation of voltage is also
demonstrated by the fact that the lamps ordinarily
furnished with these equipments are very high efficiency, consuming only 2V2 watts per candlepower.
The following table gives approximate data of the

equipment;
Equipment.

Capacity.

75.8 c. p.
76.8 c. p.

9

E
24

Inches.
33x14113

17x19x9^

Battery

lamps

(sinfile)
for lo hours.

160

Some

Weight
Lbs.
500
75

ampere hours

54x20x21

S65
1.280

E

Battery (single)
36 lamps for lo hours..
9 E Battery (double)
48 lamps for lo hours..
13 E Battery (double)
72 lamps for lo hours.
13

lamps
lamps

Space
Occupied.

240 ampere-hours

72x20x22

320 ampere-hours

85130x37

1,730

ampere-hours

91x20x36

2,560

480

of the Problems of Electric Train Lighting,
by george d. shepardson.

Electric lights were applied to a Pullman sleeper
running betwen Vendon and Brighton, England, in

;

any movement of the axle from
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;

A

RAILROAD TRAIN LIGHTING.
USED IN BLISS SYSTEM.

7,

the

generator

armature
is

is

The polarity
correct, indetrain
is moving.
the

reversed.

thus maintained

pendent of the direction in which
Carbon brushes are used and the design and proportions are such that if the machine is maintained
in good condition it will run cool and sparkless under
any ordinary conditions of service. The laminated
fields contain a few sheets of hard steel, which retain sufficient residual magnetism to cause the generator to build up its voltage promptly at low speeds.
The machine is constructed throughout to meet the
severe requirements of railway service and to operate successfully with a minimum amount of care

and

attention.

The regulator (Fig, 5) contains a solenoid (S)
with spring-balanced plunger to control its operation; the generator-field rheostat (R); a small electric motor (M). connected by means of worm gear
and a ratchet mechanism to the rheostat to operate
it: au automatic switch or cut-out
(C), for automatically switching the generator in multiple, with
the lamps and battery at the critical speed, when the
speed is rising, and for cutting it out at the same
speed when the speed is falling, and a variable lamp
resistance (E), operated by the same mechanism
that works the field rheostat.
All the operations of

FIG. ^.

RAILROAD TRAIN LIGHTING.
SYSTEM.

CONSOLIIIATEH

October, 1881. The car had 12 small lamps, supplied
from z^ Fanre cells. As early as 1879 Hinkefus and
Wesel took out a German patent on a car-axle trainlighting system.
In 18S5 the Pennsylvania Railroad
began the regular operation of electric-lighted cars.
From this beginning the company has continually
increased its electrical equipment, until recently it
has adopted the electric light as standard for all
passenger service.
All of the various systems of car lighting which
have been put into practical application have adopted
constant-potential direct current as the only satisfactory source of supply.
The voltage varies from
30 to 110. The number and strength of lights varies
through wide limits, some advocating lO to 80 eightcandle lamps per car, or 80 to 640 candlepower per
car, some cars having as high as 20 50-candle lamps,
or 1.300 candlepower per car.
Tests made by the
writer in igoo showed an illumination in different
cars varying from o.coS to
The
7.5 candle- feet.
stronger illumination is not only more pleasing to
patrons and a conspicuous advertising agency, but
further, the flood of light effectually masks ordinary
variations due to imperfect regulation.
The weight of battery, including boxes, etc., on
a car with "full-battery" equipment, is about 3,oooJ
pounds which is not a very large proportion of thel
total 91,000 pounds weight of a coach, or the n6,ooo|
pounds weight of a sleeper. The, first cost of about!
$600 per car for "full-battery'' equipment, in addition j
to $300 to $400 for wiring, is not great in comparison
with $8,000 to $10,000, the cost of a coach, or in
comparison with $16,000 to $20,000, expended for a

j

]

j

1

sleeper.
All sorts

of figures are given in connection with
the cost of electric train-lighting systems, some showing that each electric system is more expensive
than any other, others showing that some particular
electric system is the cheapest.
In any case, the entire cost of maintaining the electric-lighting system
is a very small proportion of the entire cost of running the train, including not only the "operating
expenses" but also that part of the general expenses
chargeable to the particular train. The latter part

March
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of the cost, which
usually obtainable.

is no inconsiderable part, is not
From the cost of operating the
should he deducted the net profit from
Uic added traffic which is attracted from other roads
or which is created by the improved luxury of travel
on electric-lighted cars.
Discussion (in abstract).
Professor H. S. Carhart, Ann Arbor, Mich.
The
thought occurred to me while we were hearing about
these elaborate systems to secure constant voltage,
Why is it not possible to use the mercury-vapor
lamp, which does not require a constant potential?
Mr. Steinmetz tells us in a recent paper that his mercury-vapor lamps will work between a very wide
range of potential without any particular difference
If that is so, we do not need
in the light given out.

electric lights

:

reference

made

is

ELECTRICL'\N

to a

new

That

system.

is

187
all

we

have heard in a definite way, and I w^onld like to
have a little further information on that point.
Mr. Lyndon: I should like very much to say all
that I can about this system, which has kept Mr.
Sperry and myself very much engaged for the last
iS months, but we were told to-day by our attorneys
that we could not do it.
W. N. Smith, New York: Nearly all of the subject-matter of the discussion to-night has been on
axle-driven systems.
The credulity the members have
displayed

truly

is

remarkable.

At the same

time,

little car lighting is done by the old-fashioned
steam engine driving a direct-coupled generator in
the baggage car.
Mr. Bliss
The system on the Pennsylvania Limited, which is the most celebrated train in this coun-

quite a

:

in regard to its train lighting, consists simply of
an engine-generator in the baggage car, train lines
through the train and storage batteries on the car,
For many years they have operated that train with a
try

Brotherhood three-cylinder engine, direct-connected
to an Eickmeyer dynamo, making 800 revolutions per
minute. The system is not complete. At the best
these generators could furnish just about enough
current to overcharge the storage batteries alone or
else light the lamps alone, and they have never been
able to accomplish both objects with these engines
on account of insufficient power. When that engine
was in good condition, it developed a horsepower with
something like So pounds of steam but something
like 500 pounds of steam have actually been consumed
per horsepower-hour in actual test. Within the last
few months there has been installed a De Laval turbine, driving a generator furnished by that compain'.
The apparatus runs very satisfactorily, and has considtrable economy in steam consumption. This equipment takeF up more room than the original plant it
occupies at least one-quarter of the space in the

of the methods of train lighting used in
He said "The electric lighting of railtrains in Europe is, as yet, in its infancy, and,
until very recently, none but the postal cars in Germany were so illuminated. This result was obtained
by the use of storage batteries, which were changed
after each run.
Since the railroad accident in Offenbach in 1900, in which a train and nearly all of the
passengers were destroyed by fire, as a result of an
explosion of the gas tanks, the Prussian government, which owns nearly all the railroads in the
kingdom, took up the question of lighting, and decided
to employ electric light exclusively.
Considerable
attention has since been given to the development of
a simple economic system of train lighting, and the
Vicarino system, introduced by a Frankfort company
and now known as the Frankfort system, has been
much improved and promises to come into extensive
outline

Europe.

:

way

use in Germany.

"In this system each car is equipped with a 40-volt
Vicarino dynamo, two small storage batteries connected in parallel, an automatic switch, and an automatic regulator for charging and discharging the
batteries.
The connections are shown in the accom-

AutomatJc
ReRulator

;

;

Automatic
Switch

baggage car.
James F. McEIroy, Albany, N. Y.
I have seen
leather belts [for axle drive] in which there was
no more flexibility than in a piece of w'ood. A little
moisture gets into it, and then it freezes, and becomes more like a piece of copper than a piece of
flexible leather.
The result was we resolved wc
would get down to the use of gears, and I put on a
set of gears which ran for a year and five months
with every indication that it would run for three
or four years, and w^e did not have the slightest difficulty with it until a nut came off and dropped in
between the gear and the pinion. Then it was all
over very quickly. There is one word I want to
say in regard to the proper manner in which to charge
storage batteries.
I agree fully with what has been
:

FIG. 5.
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OF CONSOLIDATED SYSTEM.
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these elaborate devices for maintaining constant potential.

Chicago: The systems are too well
I
to attempt to criticize them.
think, however, the suggestion of the mercury lamp
B. J. Arnold,

worked out for me

eliminating the necessity for obtaining a constant
voltage is a little vague, because we must first get
the perfected vapor lamp to take the place of tlic
constant-potential one. It promises well, however.
There seems to be
Lamar Lyndon. New York
a disposition on the part of designers to take it for
It
gr-anted a battery will maintain about two volts.
will not.
battery will require, in order that it
shall be properly taken care of. a charging current
It must be disthat will run as high as 2.5 volts.
charged down to 1.8 volts. That is a variation of 0.7
volt, or about 30.5 per cent., taking two volts as the
normal. Those constant-current systems or systems
which assume a constant current will not maintain,
ihe battery in good condition.
It must be what is
technically known as "boiled" at times to overcharge.
few of
M. Von Recklinghausen. New York:
the gentlemen have mentioned the mercury-vapor
lamp to-night in connection with it's possible use for
train lighting.
I am afraid they will be up against
the same problem that we of the Cooper Hewitt
company are up against in trying to persuade the public, especially the
ladies, to consider the mercuryvapor lamp a nice light. As to the lamp being put
10 such use under the var>-ing voltages which are met
with in train lighting, that is a thing I cannot say
very much about, practically nothing, except that it
is a veo" ticklish question, and not at all as simple
as it may seem to be from present indications.
I
do not think we are in a position to say anything
about the vapor converter just now.
C. W. Hogan, Harrison. N. J.
Mr. Farnsworth
stated in his paper that the voltage variation can be
kept within four or five per cent. I think in centralstation arrangements the variation is two per cent., or
thereabouts, that is. with lamps requiring from 3.1
to 3.5 watts per candle.
In train lighting, where
they use such an efficiency as Mr. Farnsw'orth states,
2.5 watts per candle, such a variation would bring
the lamps to two watts per candle, and such a variation would have an appreciable effect on the life of
a' lamp, on its maintenance of candlepow'er, and its
general appearance in the car. I think if the system
of train lighting is to become a success, that variation
of four or five per cent, will have to be materially
improved, from the standpoint of the life and maintenance of the candlepower of the lamps.
Mr. Farnsworth
In regard to the point just
brought up, the voltage of the lamp plays a very
important part. For instance, a low-voltage lamp,
30-volt lamp, has a harder filament, and is not as
delicate as a higher-voltage lamp, yet has the same
candlepower and efficiency, and although the life of
the lamp is not particularly long, it is sufficiently
long.
The main thing in car lighting is to get a
light batter}- and light* equipment generally, and cheap
cost in regard to inspection, and that kind of thing.
The cost of lamp renewals is not a ver>- important
:

A

said, that a storage battery should not be charged
with a constant current. There should not be provided a means of charging which increases the charging rate as the battery approaches complete charge,
but just the reverse should be the case.

Meeting

meeting of the St. Louis chapter of the Institute w'as held on the evening of February 27th in
the rooms of the Engineers' Club, and over a score
of members and
guests discussed railroad train
lighting.
H. H. Humphrey occupied the chair in
the absence of Professor Goldsborough. "Axle Light-

:

:

feature.

H. G.

Stott,

New York:

In Mr. Sperry's paper
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RAILROAD TR.A,IN LIGHTING.— CURVES OF SHOP
TEST ON CONSOLIDATED SYSTEM.

Sperrv, w-as read by Mr. Schwedtthe spirited discussion that followed
to several statements in the
paper, particularly that regarding the power developed by a locomotive under ordinary conditions of
ing," by

E. A.

mann, and
exception

in

was taken

passenger service, which was, according to Mr. Roach,
three times too great. The paper was regarded as
too ambiguous, little or no information being given
regarding the system in question.
The paper by A. J. Farnsworth, on "An Axle-light
System of Axle Lighting," was read by P. E.
Fansler, and the apparent complexity of the controlling and regulating mechanism brought out an interesting discussion. It was pointed out that the large
number of moving parts subjected to the vibration

and jar incident

to its operation constituted the

W^vVW
Shunt \wjnding
FIG. 7.

in St. Louis.

A

A

Dynamo

most

important objection to the system, although advices
from railroads using the equipment indicate that the
operation is very satisfactory.
"An Electric Car-lighting System." by W. L. Bliss,
was read by Mr. Bausch. and it was suggested that
this scheme was even more complicated than the
preceding one, the main difference being in the means
employed to keep the generator voltage below a
certain maximum, this being accomplished in the
former case by rheostatic control of the field, and in
the latter by the introduction of a counter electromotive force in the generator field.
Franz Welz, lately from Germany, gave a brief

RAILROAD TRAIN LIGHTING.
(FRANKFORT) SYSTEM.

GERMAN

7). The dynamo has a differwinding, the series turns opposing the shunt
winding. This automatically cuts down the excess
voltage generated when the train is running at a high
speed. In case the train changes direction, the potential of the machine is automatically maintained by a
reversal of the brushes.
The automatic switch connects the dynamo in parallel with the batteries and
lamps as soon as the voltage of the generator approximates that of the batteries. The automatic regulator connects the two batteries, alternately charging the one and discharging the other, the charged
battery being automatically switched over onto the
load when its electromotive force has reached a certain definite maximum.
This device assures a constant voltage on the lamps and in actual 'operation
is very satisfactory.
'Tn Germany it is hoped that the new osmium
lamps can be extensively used for train Jighting, as
these lamps have a very high economy ( 1.5 watts per
candle) and burn on a low voltage from 25 to 55
volts.
The Stone system is employed extensively
in Belgium.
Only the international trains of France
are electrically lighted, and most of the trains in
Denmark are equipped with one of the several new
systems.
The system which the Prussian government has recently decided to employ on its railroads
is as follows:
A steam turbine of 20 horsepower,
running from 2,coo to 20,000 revolutions per minute,
is direct-connected to a dynamo, and the set installed
on the locomotive under control of the engineer.
1 he dynamo has a capacity of iSo amperes at 68 volts,
and each car is equipped with a storage battery of
'SZ cells, capable of lighting the car for three hours.
The cost of operation of this system is said to be
three times that of the Pintsch-gas system."
Concluding. Mr. Klauder brought out some interesting figures gleaned from an exhaustive series of
tests, covering oil, gas. and electric systems, made
by one of the large railroads, which results showed
that the system employing a generator located either
on the engine, or in the baggage car, and used in
conjunction w-ith a small storage battery, was by far
the most economical.
Secretary Swope then announced that Mr. B. J.
Arnold wbuld address the chapter at the March meeting on the subject of his Chicago street-railway report.
As the local-transportation question is one now
confronting St. Louis, the coming World's Fair making it imperative that the accommodations be greatly
increased and bettered, the chapter is already receiving congratulations on this score.

panying diagram (Fig.
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Electrical Apparatus to Provide
of Seeing at a Distance.'

Bv

3.

Means

March

surmount these in an easy way we are taught
the Pollak- \'irag system of rapid telegraphy, and
bv the handwriting telegraph of Gruhn.
nia\'

liy

SCHXEIDEE.

By

For years members of the profession have been
striving to transmit telegraphically written words
and drawings. While the earlier e.xperinients were
crowned with but slight success, this problem may
now be regarded as solved. Gruhn's writing telegraoh may be mentioned as the most practical representative of this idea. Pollak and Virag have succeeded in a most ingenious way in sending telegrams

current impulses a Ncry considerable number
of vibrations may be caused in a telephone diaphragm.
make use, as in rapid telegraphj', of a small mirror
suspended magneticalK-. This, in consequence of the
vibrations in the membrane, w"ill rotate around the
(yy) axis. Fig. 2: and influenced by (b), it rotates
around the (x x) axis just far enough after each
completion of the horizontal motion, so that each
succeeding light trace w^ill be drawn in immediate
juxtaposition to the preceding one. Thus the complete surface and the whole picture are secured.
The arrangement of the transmitter is as follows
From the arc light (B) a ray falls on the small mirror (G), Fig. 3. thence reflected through the corfrom
recting lenses (C), through the plate (P)
there it is thrown by the collecting lens (L) on the
selenium cell (S).
At the receiving station the selenium cell influences
an arc light switched according to the Simon-Ruhmer
system, from which the ray falls on the small mirror,
that in turn reflects it on the opaque-glass pane.
To produce the vibrations of the two mirrors, the
principle of current impulses, according to PollakVirag, and that of the changing of resistance applied
by Gruhn, are followed. The former causes the
sw^inging of the mirrors in the horizontal direction,
while by the latter the gradual rotation around the
(xx) axis is effected. To this end an interrupter
in one circuit of the corresponding diais placed
phragms, and a changer of resistance in the other.
These two contrivances are put on a common axis
and turned by a small electric motor. The interrupter causes, by one rotation, current impulses of
a number equal to that of the lines into which the
picture is to be dissected. The second contrivance
changes the resistance in as many degrees as there
are lines. After a full rotation the resistance equals
0, the ray of light jumping back to its starting point.
It is easily possible to produce by the interrupter
the number of impulses required in a second, i. e.,
the number of the light lines into which the picture
is to be dissected, multiplied by the number of re-

We

;

FIG.

I.

ELECTRICAL APP.\RATUS FOR SEEING AT A
DISTANCE.

It has also been
pictures.
To the
tried
class of contrivances tried for this purpose belongs
the electrical "far-seer" (fernseher). While the pic-

in

form of printed letters.
in many ways to telegraph

the

allows only of the transmission of
fixed objects, the fernseher enables us to observe a
In this field,
distant scene in all phases of motion.
too, there has been no lack of experiments and atture

telegraph

tempted solutions, and that of Sczepanik (the telecIroscope) may be regarded as the best-known and
most ingenious of all that have thus far been evolved.

To transmit pictures in their natural colors is a
difficult undertaking; far easier is it to make
use of the contrast between light and shade, as in
photograph}*.
The writer, having of late experimented in this
direction, gives an account, as follows, of the results achieved and the apparatus used by him.
As shown in the wirele'ss telephoning of Ruhmer,
and also in his phonograph, it is possible, by using
the selenium cell, not only to observe the most delicate changes of intensity, but to make these changes
audible by telephone.
If we move at the same time a ray of light and
a selenium cell over both sides of a photographic
plate (Fig. i), a continuous variation of the current
takes place in the cell circuit, the plate representing
a different degree of intensity at each point of diIf we suppose the ray
rection of the movement.
of light and the cell to move to and fro always in
a direction parallel to (ab) the whole picture is being searched over, so to speak, a certain resistance
of the selenium characterizing each different point.
Professor Simon has showm how, by variations of
the current, we may produce variations of intensity
in an arc light, and Ruhmer has fixed these photographically.
These changes of intensity, produced
by the varying resistance of the selenium cell depending on the varying intensity of the photographic
plate, are made use of by the writer in his apparatus for producing the picture.
If, at the receiving station, there is moved simul-

.\t a mceling of the executive committee of the
.American Street Railway .Association at Saratoga,
N. v.. on February 23d it was decided to hold the
next annual -convention in that city on Wednesday,

Thursday and Friday, Scntember 2d, 3d and 4th.
New York, Chicago and Saratoga were considered,
and the last-named place was selected. The convention headquarters will be at Grand Union Hotel,
which has accommodations for about 1,700 guests.
Meeting rooms for the American Street Railway Association, the Accountants' Association and the American Railway Mechanical and Electrical Association
will be provided in this hotel, and the exhibits will
be placed in the piazzas and court of the hotel, the
court to be covered. The following subjects were
selected to be discussed at the convention:
Steam
turbines; electrically welded joints; the evils of maintenance and champerty in personal-injury cases; train
orders and train signals on interurban roads; freight
and express on electric railways the manufacture
and distribution of alternating currents for large
cities
comparative merits of single and double-truck
;

;

—

cars for street service; the right-of-way is not the
public entitled to it in the use of streets? The
companies to whom these topics are assigned will be
announced later Only morning sessions will be held,
the afternoons and evenings being devoted to excursions and inspection of e.xhibits.
The first annual convention of the newly organized
American Railway Mechanical and Electrical Association will be held at Saratoga on Tuesday, Sep-

tember

1st, immediately preceding the convention of
the larger association.
The membership fee of this
association is $20, not $5, as stated in the account
of the organization of this society in the Western
Electrician of February 21st.

Chicago Institute Meetings.
The following programme has been adopted by
committee of the Chicago chapter of the
."American Institute of Electrical Engineers:
the local

—

March loth An informal "smoker," which is intended to promote sociability between the members,
which the new members and recent applimembership will have an opportunity to
get acquainted.
There will be a short discussion
upon "Railway Train Lighting," which will be led
by Mr Locke Etheridge, electrical engineer for the
Pullman company.
March 24th A joint meeting will be held with
the Western Society of Engineers, at which Mr.
Bion J. Arnold will present a resume of his report
upon the Chicago transportation problem.
This
at

cants

for

—

with lantern slides. A large hall
secured to take care of the attendance. This
has not yet been determined upon.
April 7th Papers wdiich have been published upon
"High-tension Lines" w'ill be discussed.
May 5th The papers upon "Central-station Developments" will be discussed.
May 19th This will be a special "telephone meeting," the programme for which is being arranged by
A. S. Hibbard of the Chicago Telephone Comwill be illustrated
will be

ball

FIG. 2.

ELECTRICAL APPARATUS FOR SEEING AT A
DISTANCE.

productions wanted of the whole picture in a second.
The changer of resistance must in the same time
cause as many changes from zero to maximum
as the number of reproductions in a second-amounts

—

—
—
—

Mr

pany and Mr Kempster B. Miller of
Switchboard and* Supply Company.

For example, let us suppose that a picture 100
millimeters in height is to be reconstructed of strips
one millimeter in width. If the picture is to appear
10 times in a second, we require 1,000 interruptions
in a second.
If we use for an interrupter a wheel
with 100 projections, we need 10 rotations in a second
(equal to 600 of the motor), out of which follow

ELECTRICAL APPARATUS FOR SEEING AT A DISTANCE.

How

I.

From

the Elektroteclinischer Anzeiger, Berlin.

Kellogg

National Electric Light Association.
The twenty-sixth convention of

the National ElecLight Association >vill be held at the Auditorium,
Chicago, on May 26th, 27th and 28th next.
President L. A. Ferguson of Chicago and Secretary J. B.
Gaboon of New York are preparing a programme
of unusual interest, in which the special reports arranged for at the convention of last year in Cincinnati will play a conspicuous part.
Every indication
points to a most successful convention.
The first
meeting of this association was held in Chicago in
1S85, and the one of this year will be the fifth to
be held in this city. Next year the association will
go to St. Louis.
tric

Dynamos
ment

taneously with the transmissory ray, the ray of an
arc light influenced by the selenium-current circuit,
and therefore varying in its intensity, it will produce
on an opaque-glass pane a trace of light showing
exactly the shadings of the original. If, at the
transmitting station, the light trace (a' b') be drawn,
and a corresponding one simultaneously with, and
parallel to the first light trace of the receiver, this
will also show all the shadings of the original.
Thus
the picture is first cut up into lines, and then reconstructed from lines by the receiver
Naturally, in
order to have the picture appear as a united whole,
both reproduction and dissection must be. effected
with great rapidity. The achievement of this, and
the necessary simultaneous action of the apparatus
form the main difficulties of the problem.
we

the,

to.

Bids for

3.
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American Street Railway Association.

and

verj'

FIG.

7,

10 variations of resistance from zero to maximum per
second. Instead of the current impulses an alternating current of a corresponding number of periods
(Mercadier's tuning-fork telegraph) may also be
used.
In this manner it is possible to transmit by
wire photographic views to a distant place, where
they m.iy either be shown temporarily to the eye or
be retained photographically.
The switching of the whole apparatus may be simplified, as in the case of Gruhn's handwriting telegraph and in the rapid telegraph of Pollak-Virag,
so that one can get along with two or three wires,
if large distances are to be covered.
By a ven' simple method of the writer, any picture,
even a moving one, provided it can be projected with
a camera, may be transmitted by this apparatus,
which means some little progress, perhaps, in the
solution of the problem of seeing at long distances.

for Chicago
Building.

Govern-

Bids for the electrical generators to be used in
the lighting and power plant of the new Chicago

government building have been opened
ton.

It

is

stated

that

these

bids

are

in

as

Washingfollows:

Westinghouse
Edison Company, $53,881
and Manufacturing Company, $52,875:
Electric
Sprague Electric Company, $47,700; Christcnsen Engineering Company, $41,100; Crocker-Wheeler ComChicago

;

pany. $38,750.
The specifications call for alternate
l^ids on three 600-kilowatt
direct-current dynamos
or six 300-kilow'att direct-current machines, and there
is some doubt as to which combination of generators
the bids mentioned above refer.

It

is

now

practically certain that this year's inter-

automobile race for James Gordon Bencup will be run in Ireland. The Irish people
are taking a lively interest in the event.
The nanational

nett's

tions entered for the race so far are .America,
land, France and German)-.

Eng-

:

March

7.

WESTERN ELECTRICIAN

1903

The Intramural Road

at the St. Louis

safety guards will be placed preventing
access to those portions of the road operated from

crossings

Exposition.

the rail.
In many cases, the train will be of such
length as to span the open section, but, where this
is impossible, the train must, of its momentum, coast

Plans for the iiilramural railroad of the St. Louis
Exposition, which have been revised by Mr. Charles
V. Weston, the Chicago engineer who is designing
the road, have been submitted to the Exposition

made for the construction of the road.
The plans, as submitted by Mr. Weston, show a
number of changes from the original idea, which contemplated three loops of widening circumference at
The new plan, however, involves
but a single loop skirting" the main buildings and
reaching every point of interest on the ground.
Starting near the Lindell Pavilion, the intramural
will pass close to the fence at the northern end of
the site as an elevated structure; passing the Transportation Building, it will turn, crossing a corner
of the Washington University site, and then run
directly west to a point just beyond the University
power house, where it will change from elevated to
surface.
It will hold to the surface, passing close
to the gymnasium, and will then turn east to a point
the eastern end.

west of the French reservation, where it will
from the south, becoming an elevated structure again as it crosses the low place just south of
the French reservation.
Passing the north entrance of the Agricultural
Building the line re-enters a Forest Park section
just

deflect

to Municipal Lighting in Chicago.
[From the Chicago Record-Herald.)

Two

He
a

and insurance.

the train so violating the signal will be automatically
operated and the brake applied, bringing the offend-

All these items are considered by a private concern.
The city electrician makes a better showing
on the surface than would a private company, because his department is engaged in a co-operative
business with the city water department. The latter
furnishes him with water and does not send in a
bill.
He furnishes the water department with lights
and never sends in a bill.
In taking up the report of Haskins & Sells, Mr.

The
on a

wood supported
deck spans or Howe
The towers will be about
most cases 42 feet between cen-

elevated structure will be of

towers
trusses between them.

.

As

widely divergent e^jtimates have been made
as to the cost per lamp per year for municipal electric lighting in Chicago.
City Electrician Ellicott,
in his report to the City Council February 2d, estimates that it costs the city only $53.51 a lamp, while
the arc lamps rented from the Chicago Edison Company cost $103 a year. Haskins & Sells, the expert
accountants, who unraveled the intricacies of poor
City Hall bookkeeping, made a report that the cost
per lamp in 1900 was $99.88. Mr. Ellicott bases his
estimate on the expenditures last year, and if the
Haskins & Sells report were carried out to December
31, 1902, it is probable that their estimate might be
reduced to at least $97.
The wide discrepancy between thQ two estimates
is due to the fact that the city electrician does not
take- into account the water used free of charge,
taxes, interest on- investment, depreciation of plants

by the gap.

committee on buildings and grounds for approval,
and, if passed on by this body, will at once go to
the executive committee, and arrangements will be

189

of

series

feet square, in

15

with

The time

available for the construction of
too short to allow the use of steel. The
elevated portion of the road will consist of four
sections, aggregating over 16,000 feet, making a total
loop somewhat over 5% miles.
Mr. Weston has recommended a block system for
eliminating collisions in the operation of the road.
ters.

the road

is

proposes that the entire line be equipped with
system of automatic block signals so arranged
that the spacing of the trains will b'e uniform; and
so that when trains are standing at stations they will
be protected from rear-end collisions. The signals
will be so arranged that should a train disobey a signal and attempt to enter a block which is already occupied by another train, the air-brake appliance on

ing train to

a'

stop.

The

installation of this

system of

signals will insure the correct spacing of the trains in

respect to time

Twelve

and furnish immunity from

stations

are suggested

for the

collisions.

road, the

Ellicott yesterday estimated charges along the lines

of the expert accountants, but he could only bring
the total cost per lamp to the city under municipal
ownership up to $74.^6. He made this total under
protest, maintaining all the time that the city should
not be required to take into account whatever help
it received from other arms of the municipal government. He maintiiined that even with a saving of
$3.12 over rented lights, as shown by the Haskins.
& Sells report, municipal ownership was a success.
With an extra approoriation of $200,000 a year for
six years the city electrician says it would be possible
to install 16,000 arc lamps for $50 a year, exclusive
of the charges e'^timated by the expert accountants.
He holds that a saving of $3 a year on this number
of lamps would be satisfactory, but insists that the
city would gain at least $30 a lamp every year, as
compared with the price for rented lights.

The Haskins &

Sells

estimate of cost per lamp
is as follows:

for 1900 under city control

Maintenance and operation, cost per lamp

1900.
?2?.32
97

:

Coal

waste and boiler compound
Operating labor
Repairs to buildings and equipments
Oil,

39.2;j

4.06

Rent

.•...

Circuits

Lamps
Globes

50

Carbons

4.84

Posts

11
23

Teams
Miscellaneous
Office salaries

1.19
1,35

-.

Total maintenance and operation
Estimated charges, cost per lamp

$62.09
1900.

:

Water

§ 4.14

Taxes

4.SI

Insurance

15
13.50
15.00

Interest

Depreciation
Total estimated charges
Total cost per lamp per year

The
ROUTE OF INTRAMURAL RAILWAY AT

ST.

official

r*^.port

537.79
$99. S8

of the city electrician, with his
is as follows

added estimates of charges,

LOUIS EXPOSITION,

Coal

of the site and parallels the Street of Concessions

locations of which, together with the

continue as a surface road
until close to the southern edge of the grounds,
where it will make a wide loop until its course is
directly north.
Swinging to the east it crosses a
deep ravine just back of the Art Palace on an elevated structure, and a bend to the southeast across

intramural itself, are shown on the accompanying
plan of the grounds.
The plans for handHng the

as a surface road.

another ravine

It will

Plateau of the
Slates.
Through this district it will run close to
the fence as a surface road, crossing Government
Hill and back to the place of beginning.
The maximum service for which the system is
designed calls for 12 trains of four cars each, operating in one direction 2t a schedule speed of 14
miles an hour. At this speed the time required to
make one complete circuit will be -f minutes the
brings

it

to

the

route of the

those employed by the Illinois Central at the Chicago World's Fair; the discharging platform being on one side of the car and
the receiving on the other. This permits of the discharge of passengers from one door and the reception through the other; and a stop will consume only
These arrangements are especially
a few moments.
elaborate at the stations located at the main gates
of the Exposition and at the big railway terminal.
The maximum gradiant of the railway will be three
per cent., ascending in the direction of traffic.
Power will be supplied from the Exposition power
The cost of conhouse located in Machinery Hall.
struction is estimated at $650,000.

crowds are similar

.65

3.53
1.15
3.90

Conduits

to

?7D,S05.37
22,338.49
2,328.07
9. 802.08

Carbons
Globes
Repairs to steam plants
Repairs to electric plants
Repairs to lamps
Repairs to underground circuits

4. 986. 05

11.846.97

and

aerial

circuits

15,061.14
7.728.97

Other operation
Total material
Salaries for operation of plants

Arc lamp trimming
General superintendence
system

of

?153,897.14
31,485.09
43,272.15

electric-lighting

8,242.05

Total labor
Material, as above
Labor, as above

.$

Total cost of plants
Total cost, per lamp

Per

.•?

82,999.20
153.897.14
82,999.29
2.36,896. 43

52.55

cent, of office salaries

.96

;

maximum condition of serv'ice will be a little less than two minutes.
The rolling stock will consist of 48 open cars,
each having a capacity of 65 passengers. There will
be 13 seats- running transversely through the car,
interval

between trains under

this

Doors
five passengers.
each seat accommodating
will be provided on both sides at each opening between the seats, and all doors of each car will be
opened or closed simultaneously by a single movement of a lever operated by a guard.
The familiar third-rail svstem will be employed,
and

this will necessitate fencing in the surface por-

aggregates about two
of a steel rail
carried on insulated supports, and will be placed
This rail will terminate at
just outside the rails.
?ach side of all grade crossings and an underground
At all such
cable provided to make connection.
tion

of

miles.

the

The

system,

third

which

rail

will

conpist

-

Advertising as an Exhibit.
time in the history of expositions
there will be an advertising exhibit at the St. Louis
World's Fair in 1904. The St. Louis Advertising
Men's League has signified its intention of acting
as sponsor for an exhibit of the world's development
of advertising in the last century, and the organization is now taking steps to secure co-operation of
advertising men throughout the world. Upon the
invitation of the league Mr. S. W. Bolles, superintendent of the Graphic Arts of the Exposition, delivered an address on February 19th to the members
on the subject of such an exhibit. Superintendent
Bolles bore to the Advertising Men's League the
assurance of Chief J. A. Ockerson of the Liberal
Arts Department that a reasonable amount of space
would be granted for such a display. It is designed
to cover the world and to make this one of the most
interesting historical and educational exhibits of the

For the

exposition.

first

Grand

total cost, per

lamp

Estimated charges, cost per lamp

?53.51
1902.
$ 2.75
3.30

:

Water
Taxes
Insurance

None.
10.00

Interest

5.00

Depreciation
Total estimated charges
Total cost per lamp per year

?21.0.j

?74.56

The deal for the sale of the Annapolis, Washington and Baltimore Railroad -^ompany to the syndicate engaged in building the trolley line between
Baltimore, Annapolis and Washington. D. C, has
been closed, and the final payment for the property
has been made. This deal is the sale of the $3.^8.000
new board
of the capital stock of the companj'.
of directors was elected as follows: William H.
Lamprecht, Cleveland, Ohio: Alfred R. Horr. Cleveland; Harry A. Garfield, Cleveland: i_alvary MorCleveland; Frank Gosnell. Baltimore.
ris,
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COBRESPONDENCE

relating to electricity or any of its
practicalapplications is cordially invited. and the co-operation
of ail electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome: and communications, views, news items, local newspaper clippings, or
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Electrical merchants and manufacturers
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application.
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from $409,475 in January,
January, 1903. These monthly

in

to $556,315

fluctuations are interesting, but hardly indicate the

trend of our

export trade, a survey of a consid-

erable extent of time, such as a year, or six
at

being necessary

least,

months

The year

for that.

1902

a good one for American electrical exporters,
and there is no reason at the preesnt time for beCompared
lieving that this year will fall behind it.

was

with the $795,549 of January, 1903, it is of some
interest to note that the electrical exports of December, 1902, were $760,981, and of November, 1902,
$712,160.

Not

with the "Jim Crow" law, separat-

satisfied

ing black and white-skinned passengers, patrons of
the New Orleans street railways may make more
trouble in the

same

panies.

now

It

is

that city have

women

begun

movement

a

.»

railway company

convenience and comfort.
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Saratoga, N. Y., September 2d to 4th.
American Electrotberapeutic Association, Hotel Windsor, Atlion),

lantic City, N.

J.,

September 22d

to Zftb.

principles

to

traveling in a state where
in

But then the
cars are run on

Vogue.

carry

the

possible

greatest

who

Fastidious persons

of passengers.

ob-

rubbing elbows with Tom, Dick and Harry
usually employ a carriage and say nothing about it.
It is a novel idea, in this country, to operate "pal-

ace" street cars for the select few. and one that does
not seem Jo be practicable, as the very essence of
industry

transportation

the

American

in

cities

Wc

is

a curious discrepancy

American and Canadian

underwriters
if

spect each building they insure,

when

Hydraulic and Land Company of Montreal. This
company actually complains that "little or no progress has been made by the Canadian fire underw'riters
to insure proper inspection of electric wiring and a
better class of work." Imagine an electrical company in New York or Chicago having a complaint

on the score of the indifference of the underwriters
Over here
in the matter of wiring" requirements
!

little

too alert on

commonly supposed
electrical

all

matters,

to

be a

anything.

if

A view of the other side of the question is novel
and refreshing. As is well known, the Lachine
Rapids company supplies and distributes, electrically,
in Montreal a large amount of power derived from
waterpowers. But one of its troubles is this matter
wiring

The company

inspection.

then

selves."

Surely this is an unusual situation. Evidently the
wiring complained of was not done by the Lachine
Rapids company, although it may suffer by its poor
Apparently, also, there

is no municipal wire
department to appeal to.
as would be the case in most large American cities.
So the company naturally turns to the insurance men,
but they are lethargic or inert. Sometimes American electrical contractors wish that the underwriters
on this side would be to their faults a little blind,

quality.

department or

but

find,

instead,

The

men appear

Engineering of the Uniasking it for a special
appropriation of $300,000. This sum is needed for
new buildings and equipment in engineering line, for
providing illustrative apparatus, and in many instances for duplicate machines and instruments, required by the rapidly increasing classes. The engineering college is doing good work and has nowover 600 students. The point is made that Illinois
College

is

is.

it

asserts,

who

Except

"While there

make

its

own

from the annual report for 1902

is

be appreciated;

no law compelling

inspections,

yet

the

it

is

this

company
its

some inDuring the past

absolutely necessary that

spection and tests .should he made.

year 2,743 inspections of interior wiring ha\^ been
made by our employes. V, e have written 400 letters
to the interested parties, out of which, we are pleased
state, 351 have had the defects complained of
remedied, 13 have work under way, and 36 will do
nothing. Now as the strength of the chain may be
ineasured by its weakest link, so is the risk we are

to

subjected to measured

h}-

a

to replace fire losses,

the

meantime greatly increased their facilities for
The time has come when new appa-

instruction.

ratus

urgently needed

is

its

the state university

if

rank among similar

and make a

it

In an
a

institutions,

is

to

and we

made

liberal appropriation.

few customers

who

i-e-

one of the "popular" magazines

article in

recent writer seems to be unduly exercised over

the

extent and

We

neering.

variety

are

great

strides

She

marching

told

every

German electrical engi"Germany is making

of

that

year

in

electrical

engineering.

by side with the United States
respect, and is without question our greatest

is

in this

side

competitor, not only in supplying electrical machinery to the different nations of the world, but also
in devising new inventions in both weak and strong-

current

electrology."

general

statement

Germany

There

that

among

are

the

is

much

truth

in

the

engineers

of

the foremost in the world,

al-

electrical

though the reference to "new inventions in both
weak and strong-current electrology" is so sweeping and so curiously worded as to be of dubious
value.

comp.arison

If the

related

to

the merits of

physicists, rather than engineers, the praise of Ger-

man achievement would be even more generous.
But why make comparisons at all? Why go on, for

anxiety

this:

trical

is

engineers
lest

"The progress of the German
so marked that many eminent
of this country are expressing

Germany wrest from

Who

now wear"?

for the sake of safety to

apparatus, and to avoid interruption to

customers,

its

of the engineering colleges of the country have in

all

electrical

to

the value of

in

expenditures for equipment of the college have not
exceeded $20,000 in the last four years, while nearly

underwriters, nor, in some cases, by the consumers.
will

Union

are to take the lead in the industrial expan-

sion of the state.

industry
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is

the third state in the

like

and not appreciated by the

12,

of

manufacturing industries, and should not neglect the
institution which it has established to educate those

electrical

February

are

interests

not only blind but torpid.

to be

versity of Illinois, wdiich

instance,

(dated

insurance

the

of Illinois can well afford to be gen-

state

erous to the

fire

direct quotation

that

Over the border, on the contrary, the

argus-eyed.
fire-ofiice

electrical

seem to be
-A

would

matters

continuing to exercise, in so far as its interests are
concerned, the greatest possible care, but its eft'orts
fruitless

up to their own
soon right them-

interior installations are not

standard,

in

we

ids

underwriters are

would thorougnly inand decline the risk

If they

between the prac-

fire

are to believe the annual report of the Lachine Rap-

the

is,

largely in the hands of the

is

trust that the Legislature will heed the appeal

to the inspection of electrical wiring

relation

of

think the remedy

insurance companies.

to

There

ab-

our opinion, not what it should be? Or, if wc
connect them up, have we any recourse for damages
that such defective wiring may cause our system?

retain

tice of

What

Can we

in

is

carrying the multitude at the popular price.

192, 193

Telephone Men
Manufacturers and Dealers

U.S. A

are

only five cents, and street

is

number

igi, ,92

Connections
Michigan Independent Telephone Association
Telephone News from the North wesi
Ohio Telephone Notes
Indiana Telephone Items
Independent Telephone Project in Woodlawn

By

laws

190

jg3
ig^
New Electric Heater
193
Uniform Electrical Equipment for English Roads
jgj
Development of the Telephone Field
19^
Measured Telephone Senice Recommended for Chicago.. jg±
Illinois Telephone Company Receives Permit for Building

Electricians at Artillery Posts.

are dirty and

cars

ject to

Electrical Apparatus to Provide Means of Seeing at a Distance. By S. Schneider. Illustrated
18S
American Street Railway Association
18S

Chicago Institute Meetings

is

business

187
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Ulnstrated

fare

man

a black

unless he

1S7

the

may

supposed to be on equal terms with his fellows

is

186

their

for

They say that they canwhen they are in after-

as

dress,

cars

palace

be an objectionable person. It
is true that riding in the street cars is a democratic
convenience, in which every nickel-paying passenger

187

By

Discussion

Meeting

184

183

J

186,

of the

not ride in the present cars

lUus-

irated

put on

to

,

arises,

to

with light or power, because their interior wiring

of

to induce the street-

wc
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solutely refuse to continue to supply these customers

com-

direction for the operating

reported that society

remedy defects. The question
do under tlie circumstances?

fuse to

arc

7,

who

engineers

man

electrical

that

it

us the laurels

fear the consequences of Ger-

advancement so keenly?

would be

we

are the eminent American elec-

difPcult

to

name

one.

We

believe

.American

engineers are too busy working out the many problems thrust upon them to entertain or express any
such childish anxiety. They will continue to devote

—

themselves to their work ^development, application,
construction, or whatever may be the immediate
task in hand
with such mental resources as they
are blessed with, noting and appreciating the accomplishments of their co-workers in other coun-

—

tries

with the open-eyed appreciation of manly men,

but without a particle of trepidation.
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Tesia Split-phase Patents Not InMeter manufacturers and

men

generally
are greatly interested in the litigation based on the
Tesla split-phase patents. On February 26th, b^' a
electrical

decision handed down in New York city, the United
States Circuit Court of Appeals for the Second Circuit

reversed the decision of the court below and declared
that invention by Tesla prior to April 22, iSSS, had
not been proved, thus deciding against the patents
and in favor of the defendant. The case was that

shop was afterward moved and destroyed by fire, and
he thought all the motors w^ere destroyed in said
fire.
He further stated that he had had no experience with alternating currents beyond that which
he had had through his connection w'ith Tesla. He

Westinghouse Electric and Manufacturing
Company, appellee and owner of the patents, against
the CatskiU (,N. Y.) Illuminating and Power Company, appellant, which was a user of the well-known
Scheeffer meter, the device complained of as infringing the patents. The manufacturer of this meter, the Diamond Meter Company of Peoria, was the
real defendant, and is receiving congratulations on
the strong and successful defense made on its behalf.
of the

The opinion of

failed

is

as

follow'S

This system

is

motors, or to produce anyone employed in said shop
in 1887 who might have seen said motors or taken
part in their construction, or to account for their
absence. It failed to put Tesla himself, a resident
of New York, on the stand to show to the court the
precise nature of the inventions disclosed and prac-

by him in 1887.
Farther than this, other uncontradicted testimony
strongly tends to show that the witness must have
been mistaken as to the date of this disclosure and
of the operation of said motors. It appears that in
1888 Tesla spent nearly two weeks at the factory of
the Mather Electric Company, explaining his new
alternating-current motor inventions, w^ith a view
to interesting said company in their development
and rnanufacture that one of the objections made
to their operation was the fact that they required a
special generator and extra wires, but that Mr. Tesla
did not then claim that he had made any invention
whereby two currents of different phase could be
derived from a single source. Again, complainant's
other witness to the date of invention, Page, who was
Tesla's attorney, and who, during 1887 and 1888,
prepared the Tesla applications for the polyphase
and other patents, including those here in suit, testified that up to a few days after April 8, 1SS8, 'Mr.
Tesla had never intimated in any way to me that
his invention of the rotary-field motor could be practiced by any means which did not involve the use of
two independent circuits from the generator to the
motor."
We are forced to the conclusion that Brown, testifying at this distance of 13 years, must have had In
mind the year 1888, during which year also, as he
testifies, he saw said motors in said shop.
We are brought, then, to a consideration of the
testimony of said Page, the witness chiefly relied
on to carry the date of invention back of Anril 22.
1888.
The material parts of his testimony are as
follows, namely, that having been employed as aforesaid, Tesla "explained that he had other ideas about
the operation of these motors, and thereupon disclosed to me his scheme for operating the motors by
connecting them with single circuits
that when
he first described the scheme of patent 555.190 (application filed May 15, 188S), Mr. Tesla also described
to me the plan of operating these motors which involves the splitting of a circuit. * * * upon which
patent 511,560, which is one of the patents in suit,
is based
and that I understood fuUv from his description, not only the principal and essential features of the inventions Involved in the patents in
suit, but also another plan which he had at that time
developed for effecting the same result by making
the poles of a motor of different magnetic suscep* * the subject of an application filed
tibility, *
October 20, 18S8, and which became patent No. 524,ticed

;

known

Nikola Tesla. the patentee herein, was the inventor
of what is known as the polyphase system of transmission of power, and had covered by his earlier
patents, Nos. 381,968, 382,279 and 382,280, said system when operated by means of currents of varying
phase from independent lines or circuits. The applications for these earlier patents were filed during
the fall and winter of 1887, and the winter and
spring of 1888. the final fees were mailed on April
8,

May

i. 1888.
1888. and said patents issued
to April 8th Tesla had not intimated to his
broad invention of the rotary-field

;

Up

solicitor that his

motor could be practiced by any means which did
not involve the use of two independent circuits from
the generator to the motor.
The applications for the patents in suit were filed
December 8. 1888. By the method and means therein
described Tesla dispensed with one of the line circuits and was able to run the motor by means of
alternating currents from a single original source.
This was accomplished, as appears from the foregoing claims, by means which so retarded the phases
of the current in all circuits or so varied the relative
resistance of the motor circuits as to maintain the
necessary difference of phase in the currents.
Such
utilization of a single original source by thus splitting a single current into two currents, was an improvement of great practical value.
But on April 22, 1888, there had been published at
Milan, in an Italian journal, a report of a lecture
by Professor Galileo Ferraris, in which the system
covered^by the patents in suit was fulh- described.
This pri'nted publication is such a disclosure of the
subject-matter of the patents in suit that if prior
thereto would constitute an anticipation.
To support the burden thus cast upon it of proving
to the satisfaction of the court that the supposed
inventions in suit were made prior to April 22, 1888.
complainant has introduced a photograph and the
evidence of two witnesses. Messrs. Brown and Page.
One of said witnesses has testified that said photograph represented a motor which was in Tesla's
shop in the fall of 1887, and in which the difference
in phase was secured by the introduction in one of
the circuits of a coil having self-induction. There
is nothing in the photograph, however, to indicate
the means by which said motor was onerated, nor
whether it was adapted to receive a single or double
current from the generator. Its construction is at
least as suggestive of use in connection with the

fact, embody in structure
specific form of apparatus
Such evidence, under the

familiar rule, called either for corroboration or for

current in one circuit to a greater or less extent
than in the other.
"2. The method of operating motors having independent energizing circuits, as herein set forth, which
consists in directing an alternating current from a
single source through both circuits of the motor and
var>-ing or modifying the relative resistance or selfinduction of themotor circuits and thereby producing
in the currents differences of phase, as set forth."
The first claim of No. 511,560 is as -follows:
"i. The combination with a source of alternating
currents, and a circuit from the samCj of a motor
having independent energizing circuits connected with
the said circuit, and means for rendering the magnetic effects due to said energizing circuits of different phase, and an armature within the influence of
said energizing circuits."
The claims of the former patent cover a certain
method, and of the latter certain means of operating
electrical motors by means of alternating currents
a single original source.
the "split-phase" system.

date of the disclosure or to

some explanation why corroboration was impossible
The complainant failed to comply with said rule.
It failed to show that Tesla alone constructed said

invention, the other issues will not be discussed.
The claims of patent No. 511.559 are as follows:
"i. The method of oj)erating motors having independent energizing circuits, as herein set forth, which
consists in passing alternating currents through both
of the said circuits and retarding the phases of the

as

the

used by the defendant.

Appeal by defendant in the court below from its
decree on bill alleging infringement of complainant's
patents. Nos. 511,559 and 511,560, granted to Nikola
Tesla on December 26, 1893. The court below sustained both patents and found infringement of both
claims of patent No. 511,559 and of the first claim
of patent No. 511,560.
Inasmuch as we have reached a conclusion adverse
to the complainant upon the question of priority of

from

identify

mine whether they did, in
and practical operation the

the court in this important case
It

to

account for the loss of said motors further than as
hereinbefore shown, and complicated his vague general description of said apparatus by contradictory
statements as to the specific means used in their
operation.
But, apart from all this, he failed to so
describe the said apparatus that this court can deter-

was written by Judge Townsend, Judges Wallace and

Coxe concurring.

earlier polyphase as with the latter split-phase patents.
are, therefore, confined to a consideration
of the testimony of said two witnesses.
Mr. Brown furnished capital to Tesla to make his
experiments at the date here in question, and afterward sold his interest in the Tesla inventions to this
complainant. On May 25, 1900, he testified that in
1887 Tesla disclosed to him certain inventions made
by him relating to split-phase alternating-current
motors and showed him such motors in operation in
his shop in Liberty Street (in 1887), and that the

Wc

fringed.

.

:

;

426."

further appeared on the hearing in this court
Mr. Page filed three other Tesla applications
on April 23, 24, and 25, 1888, respectively, and
which issued in October, 1888, as patents Nos, 390,Neither these
414. 390,820 and 390.721, respectively.
patents nor Nos, 555,190 and 524,426 are in suit
herein.
Some of the patents cover modifications of
the polyphase, others of the split-phase invention.
The applications w-hich resulted in the patents in
As to
suit were not filed until December 8. 1888.
the character and date of said disclosures, the w^itness further testified as follow-s
"I cannot say, from present recollection, how many
of the specific arrangements for producing artificially
the necessary differences of phase w^hich are described in the two patents In suit Mr. Tesla described to me in the early part of April, 1888, but
my recollection is clear to the fact that between April.
8. and April 18. 1S88, on w'hich latter date I entered
a charge in my diary for services in this particular
matter."
The diary was not produced. The witness stated
"I had occasion several j'ears ago to look up the
facts in connection with the matter about which I
It

that

*

testified, and at that time I had this book
possession;" that he then used it in giving

have just
in

my

191
testimony; that he had since searched for
but had been unable to find it and that his present testimony was based upon his recollection of
the matter and upon the records of previous tescertain
it,

;

timony given on this point.
This evidence is clear, direct and persuasive as
to a disclosure by Tesla of various schemes for operating motors on the split-phase principle.
But it
falls

far short of the requirement in such a case.
rested upon the defendant in
instance has been transferred to the com-

"The burden which
the

first

and it must furnish the court with convincing proof that the anticipation has been anticiplaiiiant,

pated."
turing

(The Westinghouse

Electric and Manufacv.
Saranac Lake Electric Light
Company, io8 Fed.. 221, 222; Clark Thread Company y. VVillimantic Linen Company, 140 U. S., 481.)

Company

It is to be noted that this testimony relates to
events which occurred 12 years before that the only
means which the witness had for refreshing his recollection is the lost diary.
The witness could not be
expected to have any independent recollection as to
what was covered by the charge, entered four days
before the date of the anticipating publication, for
'services in this particular matter," nor whether the
date and character of said charge was correctly entered.
The evidence fails to show^ the specific character of said disclosure, whether it covered the constructions herein held to be infringed or some of the
other constructions embraced In the patents in suit
or in said other patents not in suit on which the
witness was then engaged. Nor does It appear with
satisfactory definiteness that the disclosure was a
sufficiently full and complete disclosure of the particular claims involved herein, or, if so, which were
thus disclosed. The witness does not state what
Tesla said to him. Apparently, all that he learned
from Tesla was the "principal and essential features
of the inventions involved in the patents in suit."
The fact that the applications for the patents in
suit were not filed until December 8, 1888, while
said applications for other specific phases of said
invention were filed on May 15th and October 20th,
tends to support the claim that the "particular services" w^ere rendered in regard to said earlier specific
inventions and that Tesla did not perfect and complete the inventions in suit until a later date.
In these circumstances it was Incumbent upon
complainant to furnish additional evidence in order to
remove these uncertainties or to account for its failure so to do. No attempt was made, however, to
further fix the date or character of Page's services,
either by the books of his firm, the bills rendered, the
testimony of his partners or of his Washington associates, with both of whom he consulted, or by the
date of the trip taken to Washington In regard to the
matter, or by the testimony of Tesla himself.
Complainant has failed to comply with the fundamental
rule that the best evidence of which the case is, in
itself, susceptible, must be produced.
In these circumstances w^e are constrained to hold
that invention by Tesla prior to April 22, 18SS, has
not been proved.
The decree is reversed with costs and with instructions to the court below to dismiss the bill with
:

costs.

Charles A. Brown, the well-known patent lawyer
of Chicago, in commenting on the decision for the
benefit of the readers of the Western Electrician, expressed himself as follows:
"The patents involved in this suit are know-n as
the Tesla split-phase patents.
The claims which arc
quoted in the opinion of the court show that the
patents are very broad in their apparent scope so
broad, in fact, that unless limited to the particular
mode of operation of the so-called Tesla rotating
field, they are anticipated by many devices of the
prior art.
"The anticipating reference on which the Tesla
patents were found to be Invalid by the Circuit Court
of Appeals was the well-known Ferraris publication.
Ferraris' lecture, which fully described the construction and mode of operation set forth in the Tesla
patents, was delivered In Turin on the i6th of March.
18SS.
Publication of this lecture occurred in the
Italian journal rEletricitta. April 22, 1S88, and other
technical journals in Europe and America published
the lecture soon afterward.
Shallenberger and others
also made the Imorovements set forth in the nalents
independently of Tesla, and before December 8, 18S8.
the date of filing the applications for the patents
under consideration.
"As the court's opinion shows, it was necessary for
comolainant to establish a date for Tesla's invention

—

earlier than .^prll 22. 1888, and to do this clearly.
The failure to do this was fatal to complainant's
case and to the patents.
"Tesla's claim was based solely upon a legal technicalit}'.
He was not in any case the one who
gave the split-phase motor to the world. Ferraris
that.
Not only was the Ferraris publication
but he undoubtedly made the improvement
actually long before Tesla thought of it.
Tesla
could get no patents in Europe on account of Ferraris' work.
But in this country, under our laws,
the use of an improvement In a foreign country does
not anticipate an Invention. It is the publication that
counts as an anticipation In such a case. It was upon
this legal technicality that the Tesla patents were
based. The Westinghouse company bought the Ferraris rights in this country.
"An Interesting fact in connection with this matter
is not referred to in the opinion of the court.
In

did

earlier,

:

:

:
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went to
latter part of February. i88S, Tesla
Manchester, Conn., to show his rotating-field motors
who
Tesla,
not
and
way,
the
(it was Ferraris, by
gave tiie name 'rotating field' to these motors) to
Professor Anthony, with a view of getting a report
from him. When Professor .\nthony saw and underof
stood the polvphase motor, he promptly thought
operating the motor on a split-phase circuit, and he
wrote to his friend, Dugald C. Jackson, now professor
isof electrical engineering in the University of \\
consin, explaining both the polyphase and split-phase
modes of operation. Professor Jackson replied, giving descriptions of other ways of operating the roIt was some nine months later
tating-field motor.
the
that Tesla applied for patents showing precisely
plans and methods of operation set forth in this
correspondence between Professor .\nthony and ProThe patents thus applied for are
fessor Jackson.
those which have just been declared invalid by the
the

Circuit Court of -Anneals.
"The point upon which the decision turns lies
That
at the threshold of the defense in this case.
other and serious defenses were presented may be
appreciated from the fact that the record comprises
between 2,300 and 2,400 printed pages."

March

Municipal Ownership Convention
New York.

in

Patents Expire.
On March

2d

tlie

two fundamental

electric storage-

the
battery patents which have affected more or less
storage-battery industry of this country expired by
time limitation. These patents were granted by the

Franchises." "If, as is now generally admitted,"
he said, "the grant of a monopoly or snecial privilege
to an individual is unsound public policy, if not immoral, why should such a grant be considered right
when made to a group of individuals, associating
themselves together in a corporation?"
James Urquhart, mayor of Toronto, Canada, told
how his city had the best water on the .American
continent, because it owned the water-supply rights.
It also had bought the street railways and leased
lic

United State Patent Office on March 2. 1886. to
Charles F. Brush of Cleveland, Ohio. They were
both entitled '•Secondary Battery" and their numbers
were 337,298 and 337.299- The patents covered
broadly a pasted type of plate and the first claims
were as follows
337,298.— "A suitable plate or support provided
with mechanically applied absorptive substance and
adapted for use as a secondary-battery element or
electrode after being rendered active by an electric
:

—

current."
".-^
secondary-battery element or elec337.299.
trode consisting of a plate or suitable support pricombined with mechanicallv applied
or
marily coated
active material or material adapted to become active."
In the specification of his second patent Mr. Brush
savs: "I do not restrict myself to any particular

form of active or absorptive material or to any parmethod of applying it to or combining it

ticular

with the plate or support, as my invention consists,
broadly, in a secondary-battery plate or element having active or absorptive material primarily and mechanically applied thereto, or combined therewith, as
contradistinguished from a plate or element having
active material produced by the disintegrating
action of electricity, as in the well-known Plante
the

process."

These patents have been the subject of much litigation and after being sustained by the courts were
purchased for a large sum of money by the Electric
Storage Battery Company of Philadelphia, which

now owns all the Brush storage-battery patents.
The two patents mentioned apply only to the pasted
battery electrodes, and consequently will
only the batteries used in automobiles, which
are practically the only pasted batteries used to-daj-.
Chicago storage-battery men maintain that the expiration of the patents will have little effect on the
battery business, although it gives vehicle-battery
makers opportunity to use the pasted plate without

form

of

affect

restriction.

Alaska Space-telegraph System.
Work

a

result.

Robert P. Porter, director of the Eleventh Census,
sent his paper, being unable to attend the convention
on account of his wife's illness. He dealt with

European and American methods and

much

results, devotof his paper to attacking the municipal-

ownership experiments in Great Britain. Robert
Donald, editor of The Municipal Journal of London,
sent a paper written in reply to Mr. Porter's, upholding public ownership and citing Glasgow as an example of financial success in such a venture. He
also cited the one-cent fare in the Metropolitan Underground Railway of London. Dr. M. R. Maltbie
of New York city, editor of Municipal Affairs, supported Mr. Donald's views.
A paper sent by Burgermeister Edward T. Heyn

many

interesting facts about
German advance in the theory of public ownership.
The cities of that country had decided on the public
ownership of slaughter houses as a health protection,

Berlin

of

and

in

contained

many

cases cities

had acquired

electric rail-

ways.

Transport.\tion.

The afternoon session of Wednesday had for its
subject "Transportation." It had been planned that
the meeting should begin with a discussion of municipal ownership of street railways, the affirmative
side being taken by Charles R. Bellamy, general manager of the Municipal Street Railways of Liverpool,
and the negative by Charles T. Yerkes of London
and New York. Mr. Bellamy read his paper, having
come all the way across the Atlantic for the purpose
Mr. Yerkes, though unable to be present in person,
sent an argument, which was read by the secretary
of the convention.
Mr. Bellamy told how his city, acting under a parliamentary act that empowered it to purchase the
street railroads after the lapse of a 21-year franchise
10 a company, decided to make all the urban roads
He described what he called "parpublic property.
ental government" as having proved successful froni
The bogy that municipal indebtedness in
the start.
Great Britain had increased because of public ownership was disproved, he said, by the records.
Facts, as shown in Liverpool, said Mr. Bellamy,
proved more than any amount of speculative opinion
In 1897 a company rented the city's tramway lines,
which belonged to the municipality. The service was
inadequate. The city bought the concern's rights
was adopted
traction
Electric
for
$2,723,400.
throughout the system, and other improvements were
This
doubled.
capacity
was
carrying
made. The
table was quoted to show the results:
Pe cenLage
J897.
58,409.084
6.013,180
51,395.552

1902.
109,335.585
11,790,815
52.431,320

Increase.

system
space-telegraph
on the Marconi
which the United States government is installing in
.Maska is prngresjing favorably. The work of putting up the poles and the installation of the instruments was begun last -Xugust, and will be finished
next July. The steamer Ohio took the first consignment of packages of machinery and instruments for

Passengers
Mileage
Receipts

the stations, the value of the consignment, according
Other shipments
to The Nome News, being $65,000.
have since arrived, and poles of great length from
the forests of Oregon are now being cut and prepared for shipment this spring.
The route of the system will start at Nome, with
an ocean cable under Norton Sound, a distance of
85 miles, to St. Michael's, where the first w-irclcss

one cent had been established, carrying
an average distance of 2V2 miles, and a
large percentage of passengers were obliged to pay
only this small fare, the double fare for long rides

From St. Michael's meswill be situated.
sages will be sent to Holy Cross, on the Yukon
River, a distance of 410 miles, and from there to
Tanana, passing through .'\ndraefski, .\nvik. and
Naulato, adding 490 miles to the route. These towns
are on the Yukon River, the only path through the
wilderness of .Maska. From Tanana the route still
This station is
follows the river to Rampart City.
75 miles from Tanana, and the next receiving and
Fort
Yukon, 330
at
station
will
be
erected
sending
Then comes Circle City, 85 miles;
miles further.
Eagle City, 145 miles; Fort Cudahy. 65 miles, and
Dawson City, 65 miles, the last station on the sysThe total distance covered by the system is
tem.
From Dawson messages will be trans1.665 miles.
mitted by commercial and railroad wires to Vancouver and to Seattle. It is stated a charge of $3
a word will be made for the wireless messages.

13,000,000.

station

1S4.66
96.08
74.25

city had developed its system so that many
more passengers were transported annually
The city
tlian under the company's management.
had grown until it had a population of 700.000. A

The

times

_

unit fare of
a passenger

not affecting

many

travelers.

In the last year of the

company's old horse traction the fatalities had numbered eight out of 6,000,000 passengers under city
regulation, the number had come to be eight out of
;

Mr. Bellamy continued

"The gain to the traveling public during
amounted to £320,000 (or $1,536,000) as a

last

fund of nearly $1,056,000 has been set
an amount equal to 12 per cent, of the capital,
which will continue to grow."
Mr. Yerkes' paper, arguing against municipal ownaside,

Under the name of the National Convention on
Municipal Ownership and Public Franchises a wellattended meeting of municipal and public-utility experts was held at the rooms of the Reform Club in
New York city last week on Wednesday, Thursday
and Friday, February 25th, 26th and 27th.
The first paper was on "Recent History of Municipal Ownership in the United States," and had
been prepared under the direction of the late Dean
Charles Waldo Haskins of New York University.
Clinton Rogers Woodruff of Philadelphia, secretarv of the National Municipal League, read a paper
on "Political Influence of Corporations Holding Pub-

ing

1903

preciation

them, and the finances of the city had improved as

Fundamental Brush Storage-battery

7.

year

result of
lower fares. The employes gained £40,000 (or $192,Notwithstanding
cco), with free uniform clothing.
profits
important
concessions,
gross
these
the
amounted to gV-i per cent., after maintaining the rolling stock, permanent way and machinery in the highest state of efficiency.
Six per cent, of this amount
has gone to interest and sinking fund, 2V2 to a general reserve, or depreciation fund, and the remainder,
amounting to £25.000 (or $120,000), transferred to
the relief of the local taxes.
"The capital expenditure of the complete undertaking has been shown to be $8,756,280. In addition to

the building up of the sinking fund, which will extinguish the debt within 25 years, a renewal or de-

was

in part as follows
subject .of municipal control is one which
is now intently studied both in this country and in
England, and it is surprising how varied are the
opinions in regard to it. In my opinion, it is right

ership,

"The

man should be permitted to succeed in this
that his success should be rewarded, and that
he should be allowed to leave as an inheritance the
that a
strife,

To place him in a
fruits of the acts of his life.
position of that kind he should be able to own himself, or in company with others, not only private
industries, but public industries
if I may term them
as such.
"Here we see what a slight difference there really
is in these terms.
large dry-goods establishment
is a private industry.
small railroad is a public
industry, both striving in the same manner one to
clothe and the other to furnish transportation. So
it
is really difficult, when thoroughly considered, to
draw the line between the two. The one is generally
a close corporation, while the other is very extended.
It would be difficult to consider the fact that municipal control could be extended to the former.
It
is
readily appreciated that the municipality would
have a difficult task in handling an establishment of
that kind.
In reality the railroad company would
be even more difficult to handle than the large store.
"There are several, reasons, however, why I am
sure that municipal control should rarely exist. First,
all business ventures should be taken hold of intelligently and with due consideration for economy.
ridiculous to think that a municipality could run
a railroad economically or wisely.
The people who
are connected with our railroads are, with few exceptions, men who have been brought up at the business, many of them having large interests in the

—

A

A

—

How

companies.
""The little details are understood, and everything
done to the ends that the roads may be profitable.
Economies are practiced, extensions are well considered, improvements are carefully looked into, and
the business is carried on in a profitable and economical w-ay. Can we for a moment imagine one
of our railroads being managed by our City Council

or the state Legislature?
"The results would be really amusing, if they were
not so serious. And I now ask the question, 'Who
owns our railroads?' arid I answer, 'The people.'
I may safely say that millions of the population of
our country have interests in our railroads throughout the land.
They are, however, that class of people
generally who have earned the right to that ownership.
I fail to see any attempt at municipal ownership, in Europe particularh'. but is a failure as considered
with what it might be with private
ownership. 'Take Glasgow, for instance, which is
looked upon as being one of the best instances of
municipal ownership in the world, and we find the
expenses of construction and operation amounting
to such a sum as would shame any private corporation.
And the people who are in charge of the Glasgow worki are most honorable gentlemen, and I
believe did the best that their abilities permitted.
"W^e look through Europe, and find railroad lines
operated by the government, and where such is the
case we can rest assured that the operation is not
only most expensive but extremely poor. Who would
have the hardihood to think that if we had had municipal control in this country for the last 20 years
we w-ould have had this great system of railroads
that now exists.
It is a fact that every state by its
laws promotes the growth of railroads and encourages private ownership and makes our country teem
with the rails and its accompaniments. That this
private ownership can be abused there is no doubt,
but what cannot be? No matter what the abuses
have been as relates to the country, it is far ahead
of anything like municipal control."
Edward M. Shcpard made an address on "City
Owning and Leasing." He reviewed the history of
rapid transit in New York since 1891.
The feature
of the contracts with the Belmont-McDonald subway
syndicate, he said, was that they protected the city
from all possibility of loss. He added
"Those who criticise the commission for liaving
granted too long a lease to the contractor in the case
of the present tunnel must remember that until three
years ago not one financier dared to undertake the
construction of such a subw^ay. It is no secret I
tell you when I say that I. as counsel for the Rapid
Transit Commission, consulted with the Vanderbilts,
the Goulds, and many others. Without exception they
said the plan was impossible."
He estimated that there was a profit of $30,000,000
already in sight on the contract for the construction
and operation of the Manhattan-Bronx subway and
an ultimate profit of $50,000,000 on the agreement.
Mr. Shepard then explained that since that proof
had come it was easier for the city to get advantageous terms in building its tunnels. The Brooklyn
extension had shown this.
"We are committed to municipal construction,"
said the speaker.
"Undoubtedly, it will be our course
I've no doubt that the terms of future
in future.
leases to contractors will be abridged.
For my part,
I
see no reason why we should not have one soon
with a 20-year limit, instead of the 50 and 35-year
terms of the Manhattan-Bronx and Brooklyn contracts."

He

compared the building of tunnels with the

;
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building of courthouses or reservoirs. The city in
each case let the contract for construction because
it was more economical than to do the work itself.
"There has been a public misapprehension about
the city's powers," he said.
"The city does not abdicate its rights, even during the time it leases the
underground road to the builder. During the 50 or
35 years it will control absolutely the conditions of
the road's operation. If the contractor fails to come
up to requirements in every detail the city can even
take over the control of the line. The contracts provide how the road shall be operated down to the
minutest particular."
Mr. Shepard said he was not prepared to say the
time was ripe for American municipalities to buy,
build and run their railroads from the start. He
considered New York's present form of municipal
ownership adequate.
Louis D. Brandcis of Boston read a paper on "Massachusetts' Experience in Street Railways." August
Lewis of New York city talked on the general topic
of city- ownership. "If I were an Englishman," he
said, "I'd want public control, but I do not favor
it as an American.
are in the position to say
to those who govern us that if they will be faithful
in a few things we may in time make them rulers*
over many things."

We

Electric Lighting and Telephones.
Thursday morning's session was devoted to "Gas
and Electric Lighting." The subject of "Municipal
Ownership of Electric-lighting Plants" was treated
in the affirmative in a

water, editor of the
side of the question

paper sent in by Victor Rose-

Omaha" Daily Bee. The negative
was treated by Lieutenant James

Blake Cahoon. secretan,- of the National Electric
Light Association, whose paper appears elsewhere
Discussions of the question -were participated in by Edward B. Ellicott, city electrician
of Chicago; A. L. Pierce, superintendent of the electrical works in Wallingford, Conn.
Frederick F.
Ingram, president of the Board of Unpaid Lighting
Commissioners of Detroit, and Joseph E. Lockwood,
president of the Michigan Electric Company of Dein this issue.

public

A

spirited controversy arose on the question of the
public or private ownership of telephones.
The introductory address on this subject was made by
\J. N. Bethell, general superintendent of the New
York Telephone Company, on the topic, "The Supe-

Ellicott

—

said

in

:

—

tion."

A

of

Corporation Ownership of Telephones."
of statements made by Mr. Bethell in supposition were combated by Professor
Frank Parsons of the Boston Law School, who,
going over the same ground that Mr. Bethell had
traversed in the address, drew entirely different conriority

A

number

port

of

his

clusions.
Professor Parsons favored municipal ownership.
He submitted charts showing reductions in
the cost to the public where independent concerns
had entered a monopolized field, and said that greater

A

reductions could be made by the municipalities.
paper, prepared by A. R. Bennett, on "European
Experience of Public Ownership of Telephones" was
read by the secretary. Mr. Bennett is engineer for
Glasgow and other British municipal telephone systems.
At the last day's session of the convention a paper
on the subject of "Regulation and Taxation of Public-service Corporations," by Allen Ripley Foote of
Chicago, was read. Other speakers were Dr. Charles
T. Lewis, Raymond Y. IngersoU. George H. Shibley,
chairman of the National Federation for the National
Direct Legislation League; Wheeler H. Peckham
and Professor Edwin R. A. Seligman, former president of the American Economic Association.
The convention closed with a banquet on Friday
evening at the Reform Club, at which Mayor Ignatius A. Sullivan of Hartford, Conn., presided.
Professor Hawkins of Syracuse University and
Charles R. Bellamv of England also spoke.

Novel Exciter Combination.
During the construction of the main flume of the
Colgate

generating

Power Company

part
"When theoretical
charges are added to the cost of operating municipal
lighting plants, it leaves small inducement for a city
to engage in furnishing such sendee, and if the same
charges are applied to private ownership there is
no inducement for the investment of capital. However, the existence of private plants and their prosperity seem to indicate that theoretical charges are
not necessaT3' in the successful conduct of the electriclight business.
Such being the case, why should
such charges be used as an argument against similar
plants when operated by a municipality? The most
important difference in conditions is that a municipality does not have to earn dividends for stockholders,
and, in most instances, on a greater valuation than
the actual money invested would warrant. The most
important point on which advocates of municipal
ownership and their natural enemies the private
companies disagree, is that of depreciation."
Mr. Ellicott claimed that the cit^^ of Chicago had
not only paid for its plants, but had been able to
save money besides during the 15 years the plants
had been in operation. He pointed out that the
rented service for 15 years would have cost the city
S3o35jS75, while the building, operating and maintenance of the city plants during the same period had
only cost $3,400,000.
ilr. Ingram stated that Detroit's municipal electriclighting plant has been in operation seven years,
since 1895. Except Chicago, it is the largest lighting
plant in this country- "As a business proposition,"
said ilr. Ingram', "it have proven a good investment
for Detroit, for it will have paid for itself in the
next three years, based on the lowest lo-year contract
offer from a private company.
The city will have
both the ser\-ice and the plant at no greater cost
than would have been the service alone, had it been
done by a private company. Moreover, a great improvement in the service has followed municipal
ownership. Detroit's public plant pays the union
scale of wages and runs on the eight-hour day.
It
has demonstrated that this can be done and at the
same time improve the service and lessen the cost
by removing a public utility from private exploita-

Mr.

he had made of municipal
New York city, and of the great waste of
moneys they had revealed to him.

told of the investigations

paper, prepared by Alton D. Adams, engineer
of Boston, was read by the secretary on the subject
of the "Municipal Ownership of Gas-lighting Plants."
Walter R. Allen, also of Boston, read a paper on the
same subject, and there was a discussion by Edward
W. Bemis, water commissioner of Cleveland, Ohio.
John De Witt \\'arner, president of the Art Commission of Nev.' York city, in a paper which he read
at the afternoon session, told of the tendency of all
utilities in American cities to pass into the control
of a single company or syndicate.
He cited several
examples, among them the transportation lines of
New York- The eventual merging of all franchises
under one head, either municipal or private, Mr.
Warner believed to be inevitable. He said he believed it would be more economical and on the whole
more satisfactory to secure a combination of the
franchises.
The only question, therefore, he said,
was as to whether the ownership shall be that of the
city or of a private coterie of financiers.
He gave
it -as his opinion that a private syndicate could acceptably protect the city from fire, police the munidpalit}', and even dispense justice in the courts.
Thomas Fulton, secretary of the Citizens' Union,

Purifying

Water by Ozone

in

affairs in

;

troit.
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was

in

of the Bay Counties
California considerable trouble

station

experienced in maintaining a
for driving the exciter.
Shutdowns
waterwheel troubles, especially by
nozzle choking with small blocks

reliable

power

on account of
reason of the

of wood from
the carpenters' saws, had become much too numerous.
The water had to be continually adjusted to
suit the exciter load, which, at times, was changing
every few minutes. This, together with the excessive noise of the water when partly deflected
from the wheel, made some radical change necessary.
After careful consideration, it was decided
that an induction motor connected to the exciter
unit would, as a motor, take care of any disturbances on the waterwheel end, and in passing from
the extreme as a motor to the other extreme as a
generator would control the whole unit and give
what was specially lacking, a governor.
This design, which was made by L. M. Hancock
and was described by him in the Wisconsin Engineer, is somewhat clumsy on account of adapting
commercial machines to meet the conditions without making a complete new design. The operation
is as
follows: The unit can be started either by
water or by the induction motor. If water is used,
the speed of the unit is brought up to normal as
indicated
by a tachometer, the motor switch is
closed and afterward water is put full on the wheel.
If the motor is used to start the unit, its switch is
closed and the unit brought up to speed with the
auto-starter. Water is then turned full on the
waterwheel. The induction motor, as the water
strikes the wheel, changes to an induction generator, and, as the water comes full on the wheel, delivers to the station bus-bars the power of the waterwheel not needed by the exciter. Load can now be
put on or taken off the exciter without any attention
to the unit, 'the induction generator-motor acting
as an almost perfect governor.
The importance of
this fact, says the designer, can be better appreciated when it is remembered that there is not on
the market any suitable governor for small waterwheels, and that the variation in speed of a waterwheel of the Pclton type from no load to full load
is nearly 50 per cent.
The variation of the speed of the induction motor
from no load to full load does not cause any serious
drop in the station voltage; and should there be a
serious drop in the station voltage that is infinitely
In fact, under the condibetter than a shutdown.
tions as they exist in the Colgate station, water has
been entirely choked from the wheel by small sticks
and trash without causing the company's customers
any inconvenience, and, in fact, without the station
attendants knowing it, the induction motor changing
from generator to motor instantly, and going ahead
with the load until the waterwheel nozzle was found
choked and could be cleaned.
The Bay Counties company is so well pleased with
this method of driving its exciters that it is installing, in a new 8,000-kilowatt power house, now
building, a specially designed duplicate exciter outfit, which is to have the exciter and induction motor
on the same bed-plate with three bearings, the waterwheel to be overhung at one end of the induction
motor, which is wound for the bus-bar voltage of
the station, thus making a very simple, compact and
complete exciter outfit.

Germany.

Excellent results have recently been obtained at
Wiesbaden and Paderborn, Germany, with the purification of water by the use of ozonized air.
Water
of an inferior value is thus turned into a very good
drinking water. Ozonizers of the Siemens type are
used to treat the air. The plant at Wiesbaden contains 48 of these ozonizers, forming duplicate groups
of 24 each.
set of eight ozonizers receives an
alternating current of 8,coo volts from a step-up
transformer. One pole of the apparatus consists of
the^ cooling water of the glass tube, and is earthed,
while the other pole, connected to the transformers,
is placed in an inaccessible position, and therefore
causes no danger to the attendant. The ozonizing
tubes are_encIosed in a cast-iron case, consisting of
three parts:
completely closed central portion,
into which are firmly screwed the eight ozone tubes
an upper part, acting as a reservoir and distributer
of the air and a lower part, forming the ozone-collecting chamber.
In the upper chamber, removed
from all possible touch of the attendant, are fixed
the terminals from the transformers. On the floor
of the lower compartment are placed the high-potential cylinders with their insulating glass rods, and,
in addition, an automatic device to prevent a shortcircuit through any leakage of the cooling water.
This consists simply of a strip of filter paper stretched
across a metal spring.
If the filter paper gets moist
it
tears, the spring opens out and automatically
places the particular ozonizer out of work.
The cover, bottom and front wall of cast-iron case
are made of thick plate glass, so that the blue shimmer of the silent charge, a certain sign of the proper
working of the apparatus, can be watched by the
man in charge of the room, which is kept dark.
Owing to the careful protection of the high-potential terminal, the apparatus can be fearlessly and
safely handled by the workmen.
The air supply is
fed by .means of a main pipe running along the row
of ozonizers and sending branches to them severally.
The brickwork sterilized towers receive from a
common feed pipe the unpurified water above. They
are about 13 feet high, and are filled to a height of
some six feet with coarse gravel. The water trickles
in a fine stream down this gravel, meeting a slow
current of ozonized air ascending under a slight excess of pressure.
The feed pipe is provided with a
conical valve whicn automatically stops the supply
of water if at any time any part of the ozonizers is
out of order. The quantity of water passing down
through each tower is 11,000 gallons per hour, and
the volume of air passing up in the same time is
21,000 gallons. At the bottom of each tower there
is a collecting tank for the sterilized
water, from
which the latter is pumped to the high-level reservoir.
Due provisions are made against accidents interfering with the working of any particular portion of
the ozonizing plant.
Each half of the plant, yielding a supply of 33,000
gallons, expends 50 horsepower, of which 27 goes to
the ozonizers and about 22 to the pumping plant, the
remainder being used up for the air blast, for feeding the boiler, etc.
The cost of the plant, says the Scientific American,
figures out to i 1-3 cents per 1,000 gallons of sterilized water, of w'hich about one-third of a cent falls
to the coal consumed in effecting the ozonization.
(The price of one ton of coal yielding 7.7 times its
weight of steam being reckoned at $5.) To this
must be added about two-thirds of a cent in payment
of interest and for keeping in repair. It is stated
that ozone, in the concentration in which it issues
from the Siemens apparatus, will destroy all pathogenic bacteria, and nearly all harmless microbes,
excepting just a few highly resistant and innocent
forms, provided a suitable gravel filling is used in
the sterilizing towers.

A

A

;

New

Electric Heater.

According to the Pall Mall Gazette of London the
employment of electricity for heating purposes has
received its most recent demonstration in an invention of E. G. Rivers, M. I. C. E.
Mr. Rivers has
taken advantage of the power of high resistance
offered by finely ground carbon, which he receives
from the "cake" found on the inside of gas retorts.
A layer of the powdered carbon is placed between two china-enameled iron plates and held in
position by a border of asbestos cardboard, the
with brass bolts.
W'hole being screwed together
Conductors of copper are led into the carbon, one at
each end of the plate and another in the middle, two
circuits thus being formed in a pair of plates two
The advantages of Mr. Rivers'
feet six inches long.
invention are its simplicity, durability and accessibility.

Uniform Electrical Equipment for English

Roads.

Information from London is to the effect that
important conferences between the consulting engineers of all the railroads of Great Britain are being
held with the object of deciding on a uniform scheme
for electric equipment, whereby the rolline stock and
electric motors of the various companies w-ill be
It
able to travel indiscriminately on all the lines.
stated that all the trunk companies practically
is
motors,
suburto
use
electric
and
the
have decided
ban hues are only aw'aiting an agreement on the
uniformity of plant.
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DEVELOPMENT OF THE TELEPHONE
Measured Telephone Service Recom-

mended

for Chicago.

Over a year ago a special commiltee, consi?iing
of Aldermen Young and Connery and City Electrician Ellicott. was appointed by the Chicago City
Council to consider the question of an equitable adjustment of telephone rates and the improvement of
This committee, after a thorough
telephone service.
investigation of the telephone systems in other cities
and in Europe, made its report on March 2d. Among
other reforms, the committee recommends the substitution of a "mersagc rate" or "measured-service"
schedule of telephone charges in place of the present
"flat-rate" system; an increase in compensation to
the city from three per cent, of the annual gross
earnings, the present rate, to five per cent., and an
action by the corporation counsel to force the company to stop collecting unreasonable toll charges.
The report classifies users of telephones by the
number of calls made, and fixes a minimum charge
for each, with a price for each call in excess of the
In business houses where the calls avcall limit.
erage 600 or less the price per year is $60, and for
each call in excess of 600 and under 800 the user is
required to pay five cents a call. The rates above
that arc $70 for 800 calls. $80 for i.ooo calls. $88 for
1.200 calls, with four cents a call excess, Sioo for
1.5CO calls, $iC9 for 1,800 calls and $118 for 2.100
For a two-party line the charges vary from
calls.
$44 for 600 calls to $80 for 1,500 calls and for fourparty lines from $28 to $68 for the same number.
It i^ recommended that the lo-party-line service be
rate of $iS
abolished if it cannot be improved.

A

for 3C0 calls is fixed for this ser\'ice.
"The division is necessarily an arbitrary one. but
represents a material decrease in rates to at least
il
85 per cent, of the present telephone users, based on
their present average use of the telephone," says
the report. "If it were possible to secure more accurate information of the number of calls made from
telephones on the different classes of service, a reduction of charges in some classes, a proportional
increase in other clashes might be made and result
in a more equitable rate throughout.
'*We believe that the application of the messagerate system will have a favorable effect in increasing
the efficiency of the service. It is the application of
the old principle, 'pay for what you get.' Unquestionably, the imposition of this system will limit the
number of messages sent in many instances. This
will result in quicker and more reliable service in
the case of important conversations over the telephone, the use for which it is primarily designed."
As to the business affairs of the Chicago Telephone
Company, the committee reports: 'The actual earnings of the company are now on a basis of 10 per
cent, on the capital stock, with a deoreciation charge
set aside and apparently used for the purpose intended. All extensions to the system seem to have
been made by money derived from the issue of new
slock at par. The expenses are chiefly for operation
and repairs salaries constituting the larger amount."

—

Telephone Company Receives
Permit for Building Connections.

Illinois

Permission has been given by the Chicago City
Council to the Illinois Telephone and Telegraph Company so that the company may now go ahead and
make connections between its tunnels and the various
buildings in the district bounded by the lake, the
river on the north and west and Twelfth Street on
the south. The connections are to be so constructed
that they will not interfere with any future streetrailway subways. The company has put a large
force of men at work making tlie necessary connections and wiring the buildings, and it is expected
ihat an exchange of 10,000 instruments will be in
operation by next July. The plan for connecting
the buildings is to run a horizontal conduit, three
feet in diameter, from the tunnels to inside the curb

and then
through pipes.
line,

to

carry

the

wires

to

the

surface

Michigan Independent Telephone Association.
The annual meeting of the Michigan Independent
Telephone Association was held at the Hudson
House in Lansing, Mich., on Februarj* 26th. About
60 delegates and guests were in attendance, and a
very enthusiastic meeting resulted. Among the papers presented were the following: "Indiana Independent Situation." by Thomas Bromley, Muncie.
"Clearing House," hy R. F. Johnson, SagiInd.
naw ''Night Rate and Three-minute Service." by
"Necessity of IndeC. E. Tartc of Grand Rapids
pendent Connection to Detroit Business Men." by
:

:

:

Stanley Parkhill of Owosso; "Toledo E.xchangc."
by H. E. Adams of Toledo, Ohio
"Rural Telenhonc Connections." bv W. O. Hunt of .\drian,
Mich.
;

.\ttorney C. H. Merriam is circulating a petition
among business men of Spokane. Wash., asking the
council to grant the Telephone Company of America
The companv
a franchise to do business in that city.
is said to have $200,000 to invest.
Franchises will
he also asked for in Tacoma. Seattle and other Sound
cities.

Telephone News from the Northwest.
A. B. Ferdinand has been successful in securing a
permit to establisii an Independent telephone exchange at Oshkosh, Wis. The Board of Public
Works has laid out a route for the new line, and has
issued a permit.
The ownersjjip of telephone poles in Minneapolis
is the subject of more or less confusion, owing to
the fact that some poles were originally set by the
city and were replaced by the Northwestern Telephone Exchange Company. Hence when the Twin
City Telephone Company sought to run a line to the
city reservoir at Columbia Heights, the line was run
on the pole line. The Northwestern Telephone Exchange Company asserted the ownership of the line
and tore down the wire. But now a receipt has been
found from the Northwestern of payment for the
work of erecting the line in question, which estabThe
lishes that the ownership lies with the city.
Twin City Telephone Company will therefore prodown.
ceed to re-establish the line which was torn

The Northwestern Telephone Exchange Company
expend $30,000 to $40,000 in rebuilding its exchange in Stillwater, Minn.
A compromise has been reached at Ada, Minn.,
in the matter of lower rates for telephone service.
will

The demand was for a reduction of the present rate
of $2.50 for business houses and $1.50 for residences
The company made the
to $2 and $1, respectively.
residence rate $1 and left the business rate $2.50.
bill is before the Minnesota Legislature to legalize the serving of subpccnas in large cities by tele-

Moines prior to October of 1897.
The Minburn (Iowa) Mutual Telephone Company

FIELD.

County (capital, $10,000} to erect an exchange in
Stony Point and extend its lines in Kosciusko, Elkand Marshall Counties; Joel Hall, chairman
board of directors,
.\nderson
and Fall Creek
Telephone Company
capital
stock.
to
$4,000)
establish an exchange in Anderson Township and
construct lines throughout Madison County; Winfield Scott of Anderson, president.
Posey Mutual
Telephone Company (capital stock, $25,000), to construct and operate telephone e.xchanges and telephone
lines in Switzerland and Ohio Counties; Edward R.
,

(

R.

here-after.

Ohio Telephone Notes.
Telephone Company has just completed
from Athens to Pomeroy, on the Ohio River,
which gives that section of the country direct communication with Columbus and Northern Ohio points.
The Celina and Mercer County Telephone Com-

The

Bell

a line

pany, Celina. has been incorporated with a capital
stock of $80,000. to build a telephone system in that
town and county. The incorporators are G. E.
Nungester, C. G. O. Miller and others.
The storj' that the North American Company of
Philadelphia will enter the Independent telephone
field is again going the rounds, but Randal Morgan,
general counsel and a member of the syndicate controlling that

company,

states in a letter to

The Thorntown Telephone Company and the Winchester Telephone Company have each, by resolution
of their stockholders, increa^ed their capital stock,
the former from $2,500 to $6,000; the latter from
$2,700 to $25,000.
Both companies will make extensive improvements.
The Legislature was induced to reconsider the bill
which it refused to pass early in the week permitting
telephone companies to erect poles and lines along
public highways and streams outside cities and town;,
^without obtaining anybody's consent. The reconsideration and subsequent passage of the bill was
hastened by the decision of Judge Hord of the Bartholomew Circuit Court. Hundreds of telephone
men came to the Legislature to urge the passage of
the bill, fearing that numerous similar suits would
be brought.
F.

Independent Telephone Project

Indiana Telephone Items.
following Indiana telephone companies filed
articles of incorporation with the secretary of state
Tlie

week:

Sweetser Telephone Company

(capital

to install an exchange in Sweetser
construct lines in Grant. Wabash and Miami
Counties: James E. Carry, president. Home Mutual
Telephone Company of Stony Point, Kosciusko
stock. $io.oco).

and

in

Woodlawn.
At a recent meeting of the Chicago City Council
Alderman Bennett introduced an ordinance granting
the Woodlawn Park Telephone Company a 50-year
franchise to build and maintain a telephone exchange
bounded by Jackson Park, the lake.
Fifty-seventh Street, Seventy-first Street and the
tracks of the Lake Shore and Michigan Southern
Railroad. The rates are to be $3 a month for business telephones and $2 a month for residences. Fourparty lines will be $2 to each business house in the
territory and $1.50 for residences.
No cash compensation is offered the city. The measure, which
in the territory

is

meant -to be

restricted

to

W'oodlawn Park, was

referred to the committee on streets and alleys south.

TELEPHONE MEN.
Barker of the Kellogg Switchboard and
Supply Company of Chicago has returned from a
trip to iSiew York and Philadelphia.
B. EdJ.
wards of the same company is also back in Chicago
after spending a few days in the eastern metropolis.
A.

E.

H. H. Robinson of Cleveland, Ohio, has been promoted to be general manager of the United States
Telephone Company, the long-distance branch of the
Federal Telephone Company.
Mr. Robinson will
have jurisdiction over the entire system in Ohio.
Michigan, Indiana. Kentucky and West Virginia.

Bayard L. Kilgour has been made general manager of the City and Suburban Telephone Company
of Cincinnati. John Kilgour retains the. office of
president, but relinquishes the management. Charles
the owner of a large part of the stock.
erecting an additional exchange building has not been definitely decided.
L. Kilgour

is

The matter of

Bayard L.

Kilgour. general manager of the Cit}'^ and Suburban
Telegraph Company of Cincinnati, that he nor none
of his associates have ever "entertained the idea of
going into the telephone business in this section
of the country. He says the reports have nc foundation whatever.
Corporation Counsel Hunt of Cincinnati has expressed the opinion that Philip Fitzsimmons, doing
business as the Fitzsimmons Telephone Company,
cannot be granted a permit to lay underground conduits in the several streets he has designated.
He
says that the franchise was granted to Fitzsimmons
individually, and that the law says that permits for
underground conduits may be granted to a corporation, but makes no provision for making such a
grant to an individual.
The Springfield and Xenia Telephone Company
will complete the plant at Springfield as soon as
possible.
There has alreadv been about $60,000 spent
on the plant, which was left uncompleted on account
of the failure of the Everett-Moore syndicate.
Governor Bushnell now owns the controlling interest
in the company, which also operates a plant at Xenia.
C- R. Shuter has secured a five-year lease on all
ihe lines of the Northwest Telenhone Company in
Defiance County and will organize the Home Telephone Company to operate them.
The lines and plant of the Martel Telephone Company. Caledonia, have been purchased bv John Pommert. w-ho now has about 400 subscribers for the
Caledonia Telephone Company.
O. M. C.

la=t

,

Meal, director.

has been incorporated with $20,000 capital.

The Johnson County Telephone Company has been
sold to C. H. Brown of Grinnell, la., and others, and
will be known as the Iowa City Telephone Company

1903

hart

A

phone.
L. D. Richardson, for 12 years manager of the
Wisconsin Telephone Company at La Crosse, Wis.,
has resigned and has gone to Duluth. Minn., where
he engages in carnage manufacturing.
A bill is before the Minnesota Legislature requiring
telephone companies to make connections -with other
lines and exchanges.
The White Bear (Minn.) Telephone Company has
increased it? capital stock from $10,000 to $30,000.
The Hawkeye and the Southern Iowa Telephone
Companies claim equal rights on the streets of Des
Moines, as a result of the recent decision of the
Supreme Court, having occupied the streets of Des

7,

MANUFACTURERS AND DEALERS,
The Calhoun County Telephone Companj' of
Kampsville. 111., the Kilbourne Telephone Company
of Kilbourne, 111., the Shelby County Mutual Telephone Company of Strasburg, 111., the Secor Telephone Company of Secor, III., and the Danforth
Telephone Company of Danforth. 111., have recently
purchased telephone equipment from the StrombcrgCarlson Telephone Manufacturing Company of ChiThe Automatic Electric Company of Chicago has
received an order, for immediate delivery, from the
Imperial Telephone Exchange, which is managed by
the Postal Department of the German government,
for r.O/O automatic telephones and switches to be
used in extending the automatic telephone service in
The exchange which is
Berlin, the German capital.
to be enlarged has been in operation since May 20.
It was built by the American company, and
1900.
operated until July, 1901, under the auspices of German telephone engineers, at which time it was purchased by the government.
Telephone managers will be interested in the Iclcphone counter manufactured bv the Veeder Manufacturing Company of Hartford. Conn. This counter
enables a telephone manager to learn periodically the
amount of work performed by the operator?, as well
The
as the total number of calls answered daily.
holders for the Veeder counter can be attached to
the switchboard in front, but slightly to the right
of the operator and remain there permanently, or it
can be removed at will and attached at such periods
as it is decided to make a day's record.
The count
is made by the operator pressing the button on end
of lever for each call received. Every time the button is pressed the counter registers, and thus a daily
total for each operator is secured.
The Chicago
depot for the Veeder company is located at 58 and
60 W'abash Avenue, and is in charge of T. H. Cranston & Co.

.
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Municipal

Electric Lighting Opposed.'
By Jami^s Blake Cahoon.

195

discussing the question of municipal ownerthe United States I shall not take up the
experience of countries other than our own, for the
customs of foreign countries are so radically different
from our own that we cannot base what we should
do upon what has been, or is being, done in other
must be a law unto ourselves and
countries.
look at the matter in the full light of our political
system, and take up the question of conserving the
interests of the community in the broadest minded

the state furnished 705 candlepower for one cent, and
these are divided into various small plants in the
different cities of the state, no one of which is
supplying any great number of lamps, the plants
not being large enough to obtain the economics that
may be practiced by a single company furnishing
the number of lamps demanded by Chicago.
The
number of candlcpower-hours for one cent furnished
by the Chicago plant for the year ending December
31, 1900, was 7S2, whereas the average candlepowerhours furnished for one cent in Delaware is 1,232;
District of Columbia, i.iii; North Dakota, 1,219;
Utah, 1,062; Virginia, 1,001; Pennsylvania, 902;

spirit.

Washington, 9S5

When

j;hip

in

We

As

to depreciation, the municipal plant does not
differ from the private plant, and it has been found
by actual experience, extending over some 20 years,
that we must take into account depreciation of the
and everything
apparatus, building, lines, lamps
connected with the manufacture and distribution
of electricity, with the exception of the land. It has
been argued that modern apparatus is so much
better than that formerly put out. that it is not now
necessary to charge as much for depreciation as
would have been the case 10 years ago. But it is
not the simple w^earing out of the apparatus that
are progressirig
must be taken into account.

We

constantly; changes are being made even to-day in
electrical apparatus, and what was all right 10 years
five years ago, two years ago, must be discarded and thrown into the junk heap because new
inventions bring about economies which render it
imperative for us to throw away the old apparatus,
though it may be in good operative condition. It is
useless to say that electrical apparatus has reached
its highe:jt point of development or even that electrical apparatus will be used 10 years from now.
simply know that we have had to throw away
apparatus and probably will have to do so in the
ago.

We

When electricity came in. cities practically
away with gas as an illuminant; their lamp posts
worthless
and went into the scrap heap so
became
in like manner the next 10 years may bring something to the front that will cause us to throw away
our electrical apparatus and take up a new
all
method of lighting. For these reasons we must confuture.

(lid

;

depreciation.

sider

Price of
Coal.
Average.

Alabama

Si. 82

Arizona
Arkansas

S.oo
2.87
8.29
3-37
4-08
3-25

California

Colorado
Connecticut
Delaware
District of Columbia.
Florida

2.45

Georgia
Idaho
Illinois

Indiana

Iowa
Kansas
Kentucky
Louisiana

Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
New Hampshire

New Jersey
New Mesico
New York

North Carolina
North Dakota
Ohio

,

Oklahoma

1-57
2.01
1.66
2.48
1.92
3-37
4.B5
2.00
4.5S
2.77
3,91
2.41
2.32
7-50
2.93
5-46
3.34
3.00
3-07
3-40
5 50
1.78
4.00

Oregon
Pennsylvania

Rhode

Island

South Carolina
South Dakota
Tennessee
Texas

,

Utah
Vermont
Virginia

Washington
West Virginia
Wisconsin

,

Wyoming

Z.18
4.16
3-34
6.00
2.01
4.12
3.00
5.82
3.36
3.83
1.45
3-41

C. P. per Price of Average
Cost per
Hour for

OneCent.
Average.
759
250
509
578
894
429

Gas

per M.
8 1.72

2.00
2.00
2.24

1,232
I, III

680
689
833
705
682
679
565

799
661
782
849
449
633
699
610
594
734
581
531

689
450
735
580
i,2ig

829
68S
915
902
289
884
242
916
609
1,062
144
1,001

985
694
691
597

2.00
1.63

1.49
1-33
1.58
.96
1-54

2.50
1-95
2.00
1.58
1-37
1.32
2.22
1.76

2.00
2.07
1.66
1-35
2.25
1.68
1.80
2.00
.92

1.27
1.45
2.25
1. 18

1.97
1.65
1.98
1. 19
1.93
.50

1.58

3-00

Lamphour.
S 0.0229
.0489
.0423
.0370
.0279
.0344
.0162
.0180
.0268
.0261
.0292
.0296
.0270
.0284

0355
.0272
.0245
.0277

0352
.0363
-0315
.0282
.0323
.0331
.0281
.0373
.0341
.0244
.0444
.0264
.0280
.0164
.0249
.0325
.0193
.0221
.0429
.0228
.0826
.0208
.0319
.0189
.0308
.0189
.0210
.0268
.0281
-0334

Oregon, 915; Tennessee, 916, etc.;
while, of course, where the plants are small and coal
is
high, as in some states the candlepower-hour
furnished for one cent runs low.
The cost of fuel must be taken into account, and
for practical purposes of comparison we would get
a better result were we to divide the candlepowerhours by the cost of coal per ton and compare the
results thus obtained for determining whether it
w'ould be advisable from a financial standpoint for a
city further to consider the question of undertaking
to light its own streets. The cost of coal in Chicago
is given as $2.25
dividing 782 by this gives 347.
Comparing this with the average throughout the
state, cost of coal as $1-57 and average candlepowerhours as 705, we get 440. The comparison should
be made in the following manner
The results obtained from the divisions should be inversely proportional to the prices of coal: or 1.57 :2. 25 :3. 47:500.
But dividing 705, the average candlepow'er for one
hour throughout the state by 1.57 gives only 440,
whereas in order to do as well as the city of Chicago, other things being equal, the result should be
5C0. In other words, the big plant in Chicago is only
doing about 12 per cent, better than the average
of the small plants throughout the state, when we
might fairly look for at least 30 per cent. In other
words, if a big plant with an approximate capacitj
of 5,000 lamps cannot show a better economy than
12 per cent, over the average country plant in the
same state, we may fairly assert that this plant: has
failed to effect any saving to the city.
But let us assume that the municipal plant can
furnish lights as cheaply as the private plant or
even a little cheaper, and look at a totally different
phase of the matter of municipal ownership and
operation.
The United States leads the world today in the manufacturing field, and it does so by
reason of the fact that the people have encouraged
in every way possible the development and perfection of machines
and processes, w'hereby greater
economy in and the maximum of production of
manufactured articles is obtained. Looking at electricity in the sense of a product, it may strictly be
classified as a manufactured article; and as such
every encouragement should be extended to those
who have entered upon its manufacture and distribution to cheapen their product.
This was done at first,
with the result that the price of this product has
been more than cut in two since its first advent in a
commercial way 25 years ago.
Electric-light companies found this to be the situation
"We have placed a price upon our product
which is only a reasonable return upon the investment, if we get a certain amount of business but
our losses are so great between the coal pile and the
consumer that we are only getting pay for one-third
to one-half of the whole product."
As soon as this
was realized, e\'ery central-station man in the country became interested in how he could deliver a
much greater portion of his product. As one problem after another was solved, he found he could
cut down the price to the consumer, and by making
such a cut sell enough of his product to offset the
reduction in price.
To-day, it has become an accepted axiom among central-station men that the
profits of electric-lighting enterprises are enhanced
by keeping up the economy of the plant to the
highest degree and selling the product at as low a
figure as possible to get a fair return on the invest;

;

:

:
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I have had prepared the above table giving the
average cost per lamp-hour in the different states
and candlepower-hour for one cent, the price of coal
and the price of gas. The cost per lamp-hour includes both 2,000 and 1,200-candlepower arc lamps.
At the bottom of the table is given an average for
the whole countr>-. This data are obtained from approximately 800 plants in the United States. I put
it this way simply to show the fallacy of using the
lamp-hour basis as a method of comparison between
cities.
If we refer to the candlepower-hours furnished for one cent, this gives us a more accurate
method of comparison, but even this should not be
used by cities to determnie the relative cost, but the
method followed by Nathan Matthews, Jr., should
be used i. e., taking into consideration all the local
conditions, the candlepower furnished for one cent
might be used simply as a preliminary comparison,
as it will show w-hether it is worth while to go
;

further into details.
For instance, take the state of
Illinois.
find that the private plants throughout

We

Abstract of paper presented at the recent municipal-ownership convention in New York. The author is secretary of the
National Electric Light Association and is a well-known authority on the subject of this paper.
I.

That every fair-minded citizen
should have.

cantile profit.

ing they

is

will-

Aside from the cost and profit question, pro or
con, there is a broad-minded view to be taken of
the situation which may be summed up in a few
words. Here is a comparatively new industry which
is in process of development.
Do the people of the
United States as a whole want to encourage this
industry and build it up and keep the United States
in the van of progress by so encouraging it, or do
they want to throttle it? I believe that when people
come to look at it in this light, the concensus of
opinion will be strongly in favor of helping the industry in every reasonable way.
If I am right in
my belief, the question of municipal ownership of
electric-light

plants

disappears.

The Name "Babcock & Wilcox" Sustained.
Judge E. Henry Lacombe of the United States
Circuit Court for the Southern District of New York
has issued a decree in the suit of the Babcock &
Wilcox Company against the Aultman & Taylor
Machinery Company and Thayer & Co., perpetually
enjoining the defendants from using the name
"Babcock & Wilcox" or the initials "B. & W." "or
any substantial part or imitation of the same, or
either of them, either alone or combined with other
v/ord or words upon, or in connection wdth the sale
or offering for sale or advertisement for sale, of any
boiler or other steam apparatus not manufactured by
the complainant, and from employing any phrase
containing said name or initials, except in connection
with or reference to boilers or steam apparatus
manufactured by the complainant, and from stating
or representing any boiler or other steam apparatus
manufactured, sold or dealt in by them, or either of
them, and not manufactured by the complainant as a
'Babcock & Wilcox' or 'B. & W.' boilerj and from
selling, or offering for sale, or passing off, any sxich
boiler or other steam apparatus as and for a boiler, or
sleam apparatus manufactured or sold by the complainant and from using said name or initials or any
substantial part or imitation thereof, for the description or designation of the type, design, or construction, of any steam apparatus manufactured or sold by
the defendants, or either of them, or similar thereto."

:

;

ment.
If

plants are municipalized

we

will

cordingly
for it is a well-known fact that where
municipalities have started into any such enterprise,
so far as they were concerned, progress has ceased.
Electricity is by no means fully developed, even at
the present time, great as has been the improvements
over the crude apparatus of several years ago, and
the only way in which further improvements can be
made is by the private companies forcing the manufacturers to improve apparatus. Therefore, the people at large for their own interests should do everything they can to encourage electric-light companies
in their efforts to secure better apparatus, with the

economy and lower

prices to the consumer.
the pressure upon the manufacturing
companies through municipalizing the plants, they
will cease their efforts tow-ard improving apparatus
that produces greater efficiency.
They might continue to improve apparatus to cheapen manufacturing cost so that they could miCke larger profits, but
The electric-lighting
that is not what is wanted.
man more than any other wants the best apparatus
that can be made, and by best I mean apparatus
requiring least repairs and showing greatest economy.
The trend of all argument on municipal ownership has been along the lines as to whether or no
the municipal plant can be operated so as to furnish
lights for the city at a less cost than the same

resulting
If

in the West Ind es.
January 24, 1903, United States
Consul L. H. Ayme of Guadeloupe reports: "Regular daily communication
has been established between this colony and Martinique by a system of
wireless telegraphy.
The station in Guadeloupe is
situated near to Cosier lighthouse, and that in Martinique, I am informed, somewhere on the peninsula
of La Caravelle, on the east side of that island, so
that the air line between the two stations passes entirely over the sea.
These stations have been installed by a detachment of army engineers, and only
official messages between the governors of the two
colonies have thus far been exchanged.
The officer
in charge informs me that the system used is not the
Marconi, but is one devised by the French engineer
corps.
The spark used is about four inches long,

Space Telegraphy
Lender date

of

the, power is obtained from a small dynamo
driven by an engine using vaporized naphtha. Four
wires are used, separated at the top and bottom,
forming a long, rectangular cage. The mast is said
to be 170 feet high.
As all cable communication
with Martinique has been interrupted for several
months, this is the only means of sending telegraphic
messages."

and
electric-light

away the incentive to progress toward a cheaper
method of production and a cheapening of price actake

;

Av. for United States,

quality and number of lights can be furnished by the
existing company in that city. I say frankly that if
the municipalities will adopt the same system of accounting as that in use by members of the National
Electric Light Association, and which has been
formally adopted by that association, and carry such
a system out faithfully in all its details, the municipal plant cannot furnish light at as low cost, all
things considered, as the city can obtain the same
light from the local private company.
The day of
secrecy in the matter of accounting by electric-light
companies has gone by and there is not a single,
modern, up-to-date plant in the whole Ignited States
which does
willing
to
not
stand
ready and
show to the municipality just what it costs to furnish them with their street lights, and all they ask
in addition to the actual cost is a reasonable mer-

we remove

Lodge- Muirhead System of Space
Telegraphy.
London

advices of recent date are to the effect that

system of w^ireless telegraphy, which has been for
some time experimentally operated for a short distance and at sea, is about to be brought forward,
apparently in competition with the Marconi system.

a

It

is

the outcome of the joint labors of Sir Oliver

Lodge, principal of the Jniversity of Birmingham,
and Dr. Alexander Muirhead, a well-known tele.It employs Professor Lodge's ingraphic expert.
ventions, and also one, at least, of Lord Kelvin's inventions. Experts who have seen the present LodgeMuirhead system working pronounce it to be more
rapid and clearer than anything yet exhibited. Professor Lodge's new coherer, which is the integral
feature of the system, consists of a small steel disk,
rotating in lieht contact with a column of mercury
through an oil film. It is stated that the sensitiveness of the coherer is remarkable, as is its simplicity

and freedom from derangements.
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Electricians at Artillery Posts.'
Bv Capt. Henry C. Davis, U. S. A.

to do the work because of unskilled attendants, or
the storage battery fails to light the emplacement, or
the searchlight to illuminate the field of fire, or the

Not long since an artillery officer, a pioneer in the
study of electricit)' as applied to artillery, in a letter
to me, remarked, "the engineers are turning over
electrical plants to the artillery, and if, in a few
years, these are not found in good condition it will
The officer making this remark unreflect on us."
derstood very well that without special attention and
study the arlillerj- would fail in this matter. He
also recognized that this fact is probably not fully
appreciated by the corps at large.
The electrical apparatus at our seacoast forts comprises boilers, engines, both steam and oil, dynamos,
motors, storage batteries, primary batteries, telephones and searchlights, and of late there has been
added the telautograph. -All these require attendants
with special training to insure their efficiency. Electrician sergeants have been appointed, and one is
assigned to each post regardless of its size and equipment. For small posts this is ample, but for larger
posts, it is impossible for one electrician sergeant
alone to attend properly to- all the electrical plant.

telephones and telautographs fail to convey orders
and ballistic data from the same cause what becomes of our complicated system ? A chain is no

He must have assistants.
At one post there are six storage batteries in
commission, one not yet set up, and still others in
contemplation. These are scattered oyer a distance
of about a mile and a quarter in a straight line, with
two charging stations- The communications cover
the

same distance. There are many telephones now
and telautographs are soon to be added. The

in use,

H. P.

system when completed will require

F.

still

other instruments.

This

enough plant for the

is

electrician sergeant

The word superintend is used adto superintend.
visedly, as he can do little else than see that the whole
He can
is kept in good condition by his assistants.
scarcelv do the work of running the engines, charging the batteries, attending to the lights at the different emplacements and to the searchlights, and
order the telephones and telautographs.
His assistants must be able to do these things while
he is the general "trouble man." These details are
cited merely 10 indicate the necessity for skilled

keeping

in

to the electrician sergeants.
,A study of the methods of the other branches of
When the engithe service may be of advantage.
neers have a dummy engine to run, they employ an
engineer and fireman when the quartermaster's department installs a pumping plant of any importance, an engineer and fireman are engaged for that
work alone, and if this station requires a night shift,
an additional engineer and fireman are necessary.

assistants

;

These engineers are

skilled

men employed

at

$75

When

the mines were turned
over to the artillerj;, the chief of engineers wisely
employed an electrician at ?ico a month to care
for the material until such time as the artillery could
to $100 per

lake care of

month.

it.

of these men is a necessity, and
they should be skilled operatives. In the commercial world a man who runs an engine must have a
moreover, he runs the engine, and, as a
license
rule, does nothing else.
What lesson is to be learned from this survey of
our surroundings? It is this: Skilled men are reqgired in all technical work, and they usually attend

The employment

;

to them and to nothing else.
this lesson to the case of the artillery, we

work assigned

to the

Applying

is more than the electrician
can attend to himself, he must have asare capable of doing the work assigned
them under his supervision. I do not believe it is
either necessary or wise to employ civilians for this
purpose, as we can find in the ranks of the artillery
corps men abundantly able to care for our plants as
The question is how can we bring
specified above.
these men and the work together?
In answer to this question, 1 suggest that the first
step is to make systematic search for the proper
men, and if they are not to be found at the post
where they are needed, effect a transfer from some
other post. .-V search through the enlistment papers
is a first step toward accomplishing this, and a trial

whenever there

find that

sergeant

who

sistants

men

so indicated is ne.xt in order.possess the necessary qualifications are.
as a rule, valuable in the organization to which they
captains are generally loth, and natand
the
belong,
urally so, to give them up for a duty that will, or
ought 10, lake them away from the company, .^gain,
the work assigned usually requires these men to be
occupied during the greater part of the day. Major
.\nderson, in his handbook, states that if an attendant has not all of his apparatus in perfect order and
has not worked 10 hours a day, he is not doing his
duty.
In the company, soldiers who can do skilled work
command detachments, point the guns, take charge
of the company property, do the mechanics' work
around the battery, or cook the food for the company and are set aside from others by giving them
chevrons and extra pay, while the assistants to the
electrician sergeants have neither rank nor extra pay.
Under the present conditions, the corps of electrical
"experts" is panoramic in its character, for which
I believe it is a recthere must be some reason.
ognized fact that, as a rule, the artillery soldier does
task
and
the
of keeping the elecnot re-enlist,
trical detail full of even moderately well qualified
men is certainly difficult.
Suppose in action the generators or engines fail
of the

Men who

,.

From

the Jooroal of ibe United States Artillery.

March

this

class

to

re-enlist.

The members

of this detachment should not be
required to do any routine company or post duty, or
attend drills at the guns. They should be inspected
at their place of work at the same time as the plant
They should receive the rank of electrician, wear
is.
a distinctive chevron and receive extra pay. They
should be attached for rations, quarters and muster
to one or more of the companies, but should attend
only such roll calls as the engineer officer under
whom thev serve shall designate as not interfering

with their work.

The

strength of this detachment will depend entirely on the equipment of the
post considered.
There should be one man for every detached storage
battery and one for each engine of less than 15
horsepower. For a plant of greater horsepower, and
with a storage battery, two men are needed. If
there are three or more storage batteries to the generator, and hence considerable length of line of communication, there should be a lineman in addition
to those mentioned, while the electrician sergeant
should supervise the whole. Although not stated, it
is intended also, that this detachment embrace those
soldiers assigned to the care and preservation of the
submarine defense material. The number necessary
for this purpose will be suggested by the amount
of plant.
The second plan differs from the first in a minor
point, and is offered only for the reason that to carryit out does not require an act of Congress or, it is
believed, anything more than a post order, provided
the co-operation of the company commanders is obtained.

It

consists

in

forming the

detachment of

corporals detailed to it under the same restrictions
mentioned above. These corporals will be under the
same regulations as to drills, etc., as the members
of the detachment in the first plan, but in so far
as practicable, their work will be in connection with
the electrical appliances pertaining to the battery to
which their company is assigned. The co-operation
of the company commanders is necessary in order
that at least one such qualified man is appointed corporal in each company.
There is a third alternative suggested by me in a
report of some two years ago; namely, to appoint
electrician corporals in the same manner aa electrician sergeants are now appointed, but in suflicient
numbers to allow of a full complement of electrician
non-commissioned officers at each post, one of whom
If this plan be adopted,
is an electrician sergeant.
I would suggest that the graduates of the present
school for electrician sergeant be each given a warrant as electrician corporal, and that vacancies in
the grade of electrician sergeant be filled by selection by examination from the grade of electrician
corporal.
This plan will not provide for the detachment for
submarine defense. To cover that case, there may
be one additional electrician non-commissioned officer
detailed to each post to take charge of this work,
having under him a detachment of men detailed on
special duty under regulations as to other duty, the
same as other special-duty details at the post. This
non-commissioned officer should have had a special
course at the School of Submarine Defense.
It is proposed that the electrician detachment, however organized, be under the command of the engineer officer, who should also be signal officer and
in charge of the submarine-defense material.
This

concentrates all electrical work under one officer,
who. it is scarcely necessary to add, should be selected with regard to his suitability to the position.
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stronger than its weakest link. The electrical appliances are the nerves of the system, and if they
are out of order, the whole combination fails.
It seems very clear that the electrical detachment
should receive more attention as to its per.sonnel
and handling than it now receives, and I might add.
than is generally thought necessary. There are two
methods that may be adopted to improve matters as
they now stand, either one of which would, I believe,
attain the desired end.
The first plan consists in organizing at each post
an electrical detachment under the charge of the
electrician sergeant composed of men who are qualified or give promise of qualification for electrical
work. The detail to such duty will be made on application of the man after he has passed an examination as to his ability.
The requirement that the detail shall be on application of the soldier insures the
selection of men who have a taste for the work, and
who probably desire to perfect themselves in it.
They should be in the second year of service at least,
so that they may have had company discipline and
all the necessary drill to appreciate the connection
of their work with the service of the guns.
If a post does not furnish enough men of this
class, or if a man desires such a detail and there
is no vacancy for him at his post, the facts should
be reported to the district commander. The latter
should, by communication with others, effect a transfer when necessary, but a man should not, as a rule,
be transferred for this purpose unless he assents
thereto.
The underlying idea in the whole plan is
to make the detail popular and so induce men of

7,

London, February

Letter.

—A

great interest has at all
times been manifest concerning the
atmospheric
purity or otherwise of the tunnels of the Central
London railway, and a report has just been issued of
a chemical and bacteriological examination made by
the medical officer of the London County Council.
The air in the passages leading to and from the
stations was generally found lo be better than that
in the elevators, in which the organic matter present
underwent considerable variation.
The platforms
and passages generally gave better results than the
air in the streets, while the tunnels were found to
be but little worse. The absolutely worst examples
were taken from the elevators and cars, but the medical officer's conclusions are that the proportion of
micro-organisms present generally was not so considerable as to cause uneasiness, or to compare unfavorably with the conditions known to exist in
habitated dwellings, although there were a considerable number of organisms capable of growing at
the temperature of the body.
so many of these
efforts at investigation should be directed at the
Central London railway it is difficult to perceive,
as there is no reason to anticipate that the conditions existing on other tube electric railways are in
21.

Why

any way more ideal.
Although the National

Physical Laboratory has
not been in existence, metaphorically speaking, five
minutes, it is making rapid progress in many
important branches of science.
Only a month or
two ago attention was called to the lack of any
standard authority to which we could apply in respect of photometric measurements, and at that time
the director of the laboratory mentioned that this
want would very soon be filled. Now the photometric room is practically ready; all the apparatus
is ordered and much has been delivered.
In this
arises the old complaint of the insufficiency of the
government grant, and the generosity of many contractors and private individuals 15 responsible for
much of the equipment.
Since the disagreement between the Messrs. Morgan and the London LTniled Tramway Company last
year ^a partnership which premised much but accomplished little toward a solution of the London
traffic question
the relations between the tramway
company and Mr. Yerkes have gradually assumed
a more important aspect.
Mr. Clifton Robinson, the
managing director of the tramways company has
.been elected to a seat on the board of the District
Railway Company, and Mr. C. T. Yerkes has been
appointed chairman of the tramway company. A
system of through fares from the electric tramways
over the "electrified"' District company's lines is to
be propounded, and unless the new American millionaire friends of the tramway company assume a
similarly autocratic attitude to that adopted by the
Messrs. Morgan, some sensible working arrangements may be looked for.
The relationship betw-een Mr. Marconi and the
cable companies on this side is fully exemplified al
the meetings of the latter, where it is the invariable
practice of the chairman to endeavor to score a
One of the most
laugh at Marconi's expense.
amusing efforts of this kind was that of the chairman of the Anglo-American Telegraph Company,
w^ho regaled his shareholders with extracts from an
apparently sensational article in the Boston Herald
for January 23d. It is to be feared that the technical
press, at any rate on this side, is hardly as generous
more conas they might be to Mr. Marconi.
genial item apropos of the Marconi system, however, is an application which has just been made
to the courts for sanction to an alteration in the
articles of association of the company to enable the
Lightfuller development of the original patents.
ing and traction were mentioned as potentialities of
was imthe invention, and the court's sanction
mediately forthcoming.
The wSy of the tube railway in London is not
always a smooth one, as the Great Northern and
This
City Railway Company has just discovered.
company has just been ordered to pay $20,750 to
a dressmaker for structural damages to her premises occasioned by the tubes of the company resulting in a subsidence of the subsoil.
Double-current generators are not much in evidence in the United Kingdom in practical use, but
it is not generally known that there are a few masmall Scotch
chines of this type in operation.
manufacturing works which supplies current to the
local authority has them, the Trafiford Park Power
Company at Manchester has one, and the new generating station for w-orking the "electrified" Mersey
railway is equipped with them. It is proposed, also,
to instal them at the Wellesden (London) municipal electricity works now in course of construction.
None of these machines is, however, of British

—

—

A

A

make.
It is stated that the Central London railway is to
replace its electric elevators by hydraulic machines,
and that a start has already been made at the Shep'

herds Bush terminus station.

Work on the electrification of the Lancashire and
Yorkshire (steam) railway has commenced, and is
expected to be finished by the end of the year. One
power house is to be erected with three transformer
ilalions.

An

important

through-booking arrangement, ap-

.
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and freight, has just been
South Lancashire Electric
Tramsway Company and the Great Central Railway
Company, one of the main steam lines of the coun-

plicable to both passengers

concluded between

the

W.

try.

New York

Notes.

—

New York, February 28. Actual work was begun
on the great Pennsylvania tunnel on Wednesday
when a gang of workmen began to tear down some
old tenements and warehouses at the foot of West
The shaft which was begun
Thirty-second Street.
that point will extend down to the level of the
tunnel, and then the work will be pushed west under
the river and east under the city to connect with
other sections. There are four of these one extending from the terminal east to a point under the
center of the East River, one on Long Island, and
one in New Jersey, besides the one which is now
under construction.
.\ bill introduced in the state Legislature at Albany during the week provides for enlarged powers
for the Rapid Transit Commission of New York
city, and makes provision for the construction of
Assemblyman A"gtransit lines by the municipality.
at

—

new of New York has introduced a

which
would repeal that part of the rapid-transit law which
prevents the Rapid Transit Commission from permitting an extension of the elevated system in Battery Park and provides that the commission may
bill,

grant such privilege to the elevated railroad coniThe bill, if
panies, but to no other corporation.
enacted, would prevent the granting of any terminal
privileges in Battery Park to any underground railMr. ilcEwan has introduced a bill which
way.
provides that the goyernor, controller, state engineer, and Messrs. Steinmetz and Buck of the old

commission, constitute a state electrical commission,
choose a site and expend the $275,000 appropriated
by the bill to establish a state electrical laboratory.
The State Board of Railroad Commissioners has
authorized the Interurban Street Railway Company,
the Westchester Electric Railway Company, the
New York, Westchester and Connecticut Traction
Company, and the Tarrytown, White Plains and
Mamaroneck Railway Compaijy to use the overhead trolley system on certain of their lines.
Fire destroyed two electric cars in the car barns
to

of

the

iletropolitan

Street

Railway Company at
and Lexington

Street
One-hundred-and-thirtieth
The loss
.\venue last Saturday.

estimated at

is

S2,CC0.

for the East River
between Manhattan and Brooklyn will be the longest
It will have a total length
city bridge in the world.
including approaches of 9,900 feet and the river
span w'ill be 1,470 feet. The capacity of the bridge

The Manhattan Bridge planned

the lower deck; i. One roadwill be as follows:
way 35 feet and six inches between guardrails. The
roadway will be wide enough to permit four threeThere are no braces
horse teams to pass abreast.

On

or girders of any kind above the roadway, making
2. Four
it free from occasional drippings or icicles.
trolley tracks, two on each side of the roadway, and
completely separated from it
3. Two promenades,
II feet and nine inches each, carried by brackets on
each side of the bridge and affording a clear view
of the river. On the upper deck: 4. Four elevated
railroad tracks located in pairs betw-een the outside
chains.

.\ndrew Carnegie has added $125,000 to the enof the Carnegie laboratory of engiMr.
neering at Stevens Institute of Technology.
Carnegie in 1900 gave $65,000 for the erection of
the laboratorv- When the building was dedicated a
year ago he gave $100,000 as an endow-ment fund.
The Automobile Club of America expects to hold
a contest in the spring for commercial vehicles of
heavy trucks and delivery
all
types, including
wagons, as well as light delivery wagons, propelled
b}gasoline,
steam or electricity. It is
the intention of the club to determine bv this
contest w-hether the time has arrived when it can
be satisfactorily demonstrated that self-propelled
vehicles can be used in commerce at less cost and
to greater advantage than the present horse.-drawn
vehicles.
O.

dowment fund

New England News.

—

The show of the New
England Automobile Dealers' Association was opened
last Tuesday evening and will continue until to-night.
The Bristol and Norfolk and the Easton Street
Railway Companies have voted to consolidate. The
former company has petitioned for authority to issue
five per cent bonds running 20 years and amounting
Boston, Mass., February 28.

to $110,000, the proceeds to be used in purchasing
the controlling interest in the Easton company.
The Old Colony Street Raihvay Company has purchased 80,000 feet of wharf property in Fall River,
ilass., on which it proposes to build a power house
to supply power for all purposes on its electric railways between Quinc}-, Mass., and the Rhode Island
state line.
The plant will contain three turbine engines capable of developing 10,000 horsepow'er and
It will take
will be equipped with automatic stokersthe place of 10 small power stations. The new enThe boiler
gines and boilers have been ordered.
houses will be located at tidewater to lessen the cost

of coal.

The Windsor Locks and Rainbow

Street Railway

197

Company

Its
has- filed a certificate of organization.
Henry A. Huntington is its pres$100,000.
and Frank E. Healy is its secretary. It is
authorized to build an electric railway between Windsor and Suffield, Conn., via Windsor Locks, and it

of

capital
ident,

G.P. Campbell, J. C. King and H. G. Struble.
The Columbus, Buckeye Lake and Newark Traction Company has purchased ground along the line
in Newark where car barns and a repair shop will

can carry freight.

be located.
This
.^ppleyard roads.

is

The Rhode Island Legislature is considering a bill
prohibiting the consolidation of gas, electric-light,
electric-power, electric-heating, electric-railway, telephone or telegraph companies in that state.
The Fitchburg, Nashua and Lowell Street Railway
Company has petitioned for incorporation. It desires
to build an electric railway between Fitchburg and
Lowell, Mass., a distance of 23 m.iles, and a branch
between Groton, Mass., and Nashua, N. H., at a
probable cost of $150,000.
In his recommendations for appropriations. Mayor
Collins of Boston calls for $60,000 for the Wire Department during the ensuing fiscal year.
High-potential
experiments
w-ith
long-distance
transmission of power by means of currents of extremely high voltage, are being continued by seniors
and post-graduate students at the Worcester (Mass.)
Polytechnic Institute. Professor H. B. Smith, the
head of the electrical-engineering department of the
institute, is making electrolysis tests of the Worcester
city

w^ater.

The Telephonic Tube company

has

filed

its

cer-

of organization w-ith the Maine secretary of
state.
It w-as organized at Portland, Maine, with a
capital of $100,000; $5 paid in.
F. A. Newell of Boston is president, and Harry L. Cram of Portland is
treasurer.
The trustees of the Boston-Worcester Electric
Companies have completed their organization bv the
election of James F. Shaw as secretary, and George
A. Butman as treasurer. The company owns the
Boston and Worcester, the Framingham Union, and
the Framingham, Southboro and Middleboro Street
Railway Companies, and it expects to have electric
cars running between Boston and Worcester, Mass.,
by July 1st next.
The Edison Electric Illuminating Company of
Boston is negotiating for the purchase of a portion
of House of Correction property at South IJoston.
The company desires 312 feet front.
The Maine Legislature is considering the granting
of a charter to an electric-railway company which
proposes to build a road from Hampden to Stockton
Springs, on Penobscott Bay, in that state, passing
through the towns of Winterport, Frankfort and
Prospect.
This is part of the scheme to connect
Bangor and Thomaston by electric railways.
tificate

The Netherlands Tramway Company has been

in-

$100,000 by

Fred

Ballmeyer,

J.

will

be

a

division

in

—

—

From the Buckeye

State.

—

Cleveland, Ohio, February 28. The small stockholders of the Lake Shore Electric Raihvay Company are holding back on the re-financing plan to
such an extent that it is feared it w-ill fail entirely.
The Cleveland, Geneva and Meadville Railw^ay
Company, Geneva, has been incorporated for the
purpose of building an electric line from Geneva
The capital stock
to Jefferson and Meadville, Pa.
C. Pinney and
is nominal and D. E. Warner, O.
others are interested.
Cincinnati
is orHuggins
of
Henry
W.
Attorney
ganizing a company- in Cincinnati to build an electric
line from Maysville, K}'., through Georgetown, Ohio,
to Hillsboro, w-here it will connect with the Cincinnati and Columbus line, and with the Springfield
line projected by Harry Frey of Springfield and .Attorney J. D. DeWitt of Cincinnati.
The Miami Heat, Light and Pow-er Company of
Piqua has been incorporated, w-ith a capital stock of
$150,000, to operate an electric-light and power plant.
W. V. Baker and F. W. C. Bailey of Columbus and
Homer T. Bailey, John W^ Brown and .A. E. Clark
of Piqua are interested.
The Davis-Elkins syndicate of West Virginia has
purchased the waterworks and electric-light plant at
Charleston, that state, the consideration supposed to
Senator Stephen B. Elkins and
be about $8o,oco.
former Senator Henry G. Davis, with a number of
other capitalists, make up the syndicate, w-hich has
been acquiring banking and railroad interests in the
state.
It is said they are negotiating for the streetrailway lines in Charleston also.
The Leesburg Manufacturing, Light, Power and
Water Company, Leesburg, has been incorporated
with a capital stock of $25,000 by M. Reaky-, J.

Worthington and

others.

The Consolidated Heat and Light Company of
Wauseon has been incorporated with a capital stock

Spencer,

point

of

the

Trask and George T. Bishop of Cleveland
J.
have secured control of the Ohio and Pennsylvania
Traction Company, which owns trolley lines from
Ashtabula to Conneaut and Ashtabula to JetTerson.
1 hey will build a line from the town to the lake
shore, where the Lake Shore Railway Company is
building a park.
A company was recently incorporated by the Lake Shore oflicials to build this line,
but

since

others

are

willing

to

undertake

it

this

may be dropped by them.
The Medina Electric and

lUurninating Company of
Medina has been incorporated with a capital stock of
$25,000.
G. C. Stephens, H. V. Lake, T. Lloyd and
others are interested in the new company.
report comes from Marion that the Columbus,
Delaware and Marion line has been taken over by
a big syndicate which has aspirations to connect
four of the largest cities of the stale by electric

A

lines.

The company formed to build the electric line
from Williarastown to Moundsville, W. Va., has
made arrangements for financing, and the surveys
made at once.
Springfield Southern and Cincinnati Railway
Springfield, has been incorporated with a
capital stock of $25,000, to build a line from Springfield to Hillsboro, by way of Xenia and Jamestown.
George H. Frey, James Johnson, E. B. Hopkins,
C. R. Grain and J. D. DeWitt are the incorporators.
The Allen-Stone syndicate has been formed in
Cleveland for the purpose of building a line from
South Bend, Ind., to Chicago, a distance of 70 niiles.
The amount of money to be expended is about
$2,oco,coo, and J. B. Hanna has been selected as
the manager of construction.
It will be known as
the Chicago and Indiana Air Line Railway Company. Mr. Hanna has been connected with the
Everett-Moore syndicate for some time. The Toledo and Western, in which Mr. Allen is president,
w-ill form a part of the line.
line will have to be
will

be

The

Company,

A

between Goshen, Ind., and Angola, and a company is being formed for this purpose. .A traflic
agreement has been arranged between the ChicagoSouth Bend line and the proposed Goshen-Angola line, so that there will be a continuous line from
Toledo to Chicago when it is all completed. The
road will be financed in Cleveland and the East.
built

O.

Holland.

The Old Colony Street Railway Company will probably meet considerable opposition in its endeavor
to obtain authority to carry freight w-ithin the city
limits of Fall River, Mass.
It desires to lay tracks
wherever it may be necessary in order to haul freight
from the railroads and wharves to the mills. But
the Fall River Electric Freight Railway Company,
which is seeking incorporation, desires to cover the
same territory. It proposes to build a railw^ay in
Fall River, 11^ miles long three-fourths of a mile
to be through public highways and the remainder
on private lands and to connect 38 mills and other
manufacturing plants. Exclusive of land damages,
B.
it wTll cost $350,000 to equip this road.

J.

C.

corporated in Connecticut. It has a capital of $3,500,000 and proposes to exploit electric-railway enterprises

F.

M.

C.

Michigan.

—

February 28. At a recent board meeting
of the Detroit United Railway, which was attended
by H. A. Everett, an expenditure of over $400,000
Detroit,

was authorized for new equipment, including six
new suburban cars, a number of additional doublecars, etc.
A quarterly dividend of one per
cent was declared. Mr. Everett said that there was
no truth in the rumor that right-of-way was being
secured between Detroit and Toledo for the purpose
of building a competing hue in opposition to the
Detroit, Monroe and Toledo Short Line.
The Council of Royal Oak, Mich., will hold a
special meeting to decide the question of the bonding
of the village for the establishment of an electriclighting plant.
It will probably be submitted to the
people at the next election which occurs in the
spring.
The amount of bonds to be issued is

truck

$4,ccc.

The

Central Heating and Lighting Company has
city of Detroit for a 3C-year franchise, the
to be charged for the service.
The rates are to be readiusted every- five years.
For several years Congressman S. W. Smith and
J. Sawyer of Pontiac and G. E. Taylor of Flint have
been trying to build an electric road between Flint
and Pontiac. They now have a party of capitalists
from the East interested and are driving them over
They will also investigate the route to
the route.
Saginaw. New Yorkers will furnish the capital.
ilunicipal lighting has proved successful at Newberry, Mich., apparently, for the City Council has
placed orders for a second engine and generator at
a cost of about $6,000. The dynamo w-ill be a 2,500-

asked the

citv to fix the price

light

machine.

The city of Benton Harbor will vote in the spring
on the proposition to establish a $40,000 electriclighting plant.

Schoolcraft citizens will vote this spring on a
proposition to bond the village for $11,450, the money
to be used in installing an electric-lighting plant.
The business men of Pontiac are making an effort
to have the United States mails handled betw-een
Detroit and Pontiac by electric roads instead of
steam. It is claimed that much better service would
be given in that manner. It is understood that the
postal authorities have the matter under advisement
and will no doubt grant the request
pulp mill, one of the largest in the country-, will
be erected near Marquette by I. Stevenson at
Chandlers Falls, three miles from Wells on the
The plant will be operated by
Escanaba River.
It is proposed to install in connection
waterpow-er.
w'ith the pulp mill an electrical plant of sufficient
capacity to furnish light to t}ie city- of Escanaba and
C. G. W.
other communities in Delta County.
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Information from Indiana.
March 2.—The Indiana Northern
Traction Company filed articles of incorporation with
The capital stock
of
slate last week.
secretar>'
the
The company declares its purpose to
is
$25,000.
build and operate an interurban line connecting Ma^
rion, Lafountain, Wabash, North Manchester and
Warsaw, and to build and operate lines in the said

March

the consolidated company will be extended in several
directions, and other important improvements made.

Indianapolis,

cities.

The Indianapolis and Northern Traction Company
claiming a victory by reason of having been
is
granted a franchise on February 26th to enter the

H.

Northwestern Notations.

—

Minneapolis, February 28. Cando (N. D.^ citizens
are discussing the purchase of the electric-light plant
and consolidating it with the waterworks system to
be constructed.
The Iowa Construction Company of Ottumwa,
Iowa, seeks a franchise for gas and electric lighting
and waterworks. The company is formed by Chi-

The franchise is similar to
the franchise granted some time ago to the ConsoliCompany.
The 'atter company opTraction
dated

cago men.

posed the grant to the Indianapolis and Northern
company and sought to compel its rival to use it;
The council's next trouble will be to parcel
tracks.
out the streets to the companies, and satisfaction is
These two companies have gone
scarcely expected.
10 law over the right-of-way to 10 miles of public
highway, each claiming a prior grant. The case has
been changed to the Putnam Circuit Court.
Terre Haute people are rejoicing over the prospect
of being connected by trolley line willi St. Louis.
The St. Louis and Eastern Electric Railway was incorporated last week at Springfield, III., to build
from St. Lonis to St. Elmo, and another company
will be incorporated to build from St. Elmo to Terre
Haute. Johnson Brothers of St. Elmo are the pro-

village for $2,500.
A. B. Herrick, an eastern electrical expert, has
been selectca by the St. Paul City Railway Company
to represent its interests in the investigation as to the
amount of damage done by electrolysis originating
from stray current. The water board of St. Paul,
which has the claim for damages to its pipes from
electrolysis, has named Professor D. C. Jackson of
the University of Wisconsin.
If the two experts
fail to agree, a third is to be called in.
Munising, Mich., will install an electric fire alarm.
Extensive improvements are necessary to the elec-

city of Crawfordsville.

moters.
Considerable interest is manifest in the purposes
of the Wabash Oil and Gas Company, in connection
with Lafayette and Chicago capitalists, to utilize the
Tippecanoe River to generate electricity. Work will
be begun this month on the construction of a dam
and a $250,000 electric-power plant at Horseshoe
Bend. The company controls six miles of river
front, the river making a bend six miles round and
only half a mile across where the power race will
i>e constructed.
A 40-foot fall is obtainable in that
distance.
The company will furnish light and power
Delphi and numerous
Lafayette.
Monticello.
to
smaller town;, and possibly power for the Logansport. Delphi and Lafayette Traction Company.

Chicago capitalists, headed by George Mayer, have
bought the Hartford City municipal lighting plant
and will enlarge and improve it.

The Indiana Legislature has amended

the city
to enter

charter of Indianapolis so as to permit it
into long-time contracts for electric lighting.
This
will doubtless invite numerous bidders for
F.
the contract, to be let in July.

change

Texas and Mexico,

—

Stone & Webster of
Austin, Texas. February 28.
Boston, Mass., who organized the Metropolitan Street

Railway Company of Dallas, Texas, and which owns
the electric-railway lines of the latter city, are contemplating the construction of several interurban
electric roads

between Dallas and neighboring towns.

.\n investigation is being made of the feasibility of
building lines between Dallas and McKinney, Greenville,
Corsicana and other thriving towns of that
section.

A

company

of local capitalists

to establish an electric-light
Floresville, Texas.

is

and

being organized

power plant

at

The Mexican government has granted

a concession
to Emilio Saenz to construct and operate a system
It
of suburban street railway at Morelia, Mexico.
is stated that Governor Mercado is interested in the

The electric- light plant at Lanesboro, Minn., has
been sold by the owner, George P. Bradish, to the

Negaunee, Mich. A larger generator is necessary and new boilers are needed.
A bill is before the Legislature of North Dakota
for the construction of an electric-car line from the
business section of Bismarck to the state-capitol
building, a distance of over a mile.
The estimated
tric-light

plant of

with equipment,

cost,

Among

Mexmoney for

rif

that city.

—

the purchase of the properties have been going on
for some time, and the purchase has now been confirmed.
The price paid amounted to over half
a million dollars, and besides this sum, the new
owners will expend some $75,000 in improvements,
The present lighting
particularly'- new machinery.
capacity will be practically doubled, but few imstreet-railway propin
the
provements will be made
'1 he light company
erty, as it is in good condition.
has no bonded debt, lias paid eight per cent, dividends on the $i86,coo of issued stock per year, besides all expenses, and the cost of extensions.
The annual ball of the International Brotherhood
of Electrical Workers at Salt Lake City was a
brilliant success.
Over 2,000 incandescent lights
were used in the fantastic decorations of the hall,
and the effect was dazzling.
W. M. Chandler of Orifino, Idaho, says that a
power plant will be installed at the Orifino Falls.
The capacity of the power has been determined, and
all land rights secured.
The power can be developed
at a small cost, and the facilities are the best in the
whole Clearwater country. There is a fine grade for
13 miles along the Orifino River, and the company
plans to put in an electric line for that distance, with
branch lines to run to the different mining districts.
J. W. Yates has asked the council of Bozeman,
Mont., for a 90-year franchise for an electric-light
and street-railway company,
G.
.

The work

changing the street-railway system
of the city of Guadalajara from mule to electric traction is now in progress, and it is expected that it will
be finished about June ist.
Richard Honey, a millionaire manufacturer and
mining man of Mexico, has taken steps looking to
erect a large electric power-generating plant on the
Santa Catarina River, state of Puebla.
The property of the Beaumont Street Railway
Company has been acquired by the Beaumont Traction Company of Beaumon{, Texas.
The lines of
of

1903

Mr. Smith graduated from the Stevens Institute of
Technology, with the degree of mechanical engineer
in 1S96, and has served on the faculties of the Lhiiversity of Pennsylvania and Delaware College.
Allen M. Pennock, who was connected with the
electrical department of the Western Union Telegraph Company for several years, died of pneumonia
on February 26th in his home in Brooklyn, N. Y.,
at the age of 45 years.
He was a native of Bordentown, N. J.

John A. Abbott has resigned his position as vicepresident and general manager of the Consolidated
Railway, Lighting and Refrigerator Company of
New York city. He also dissolved his connections
with the subsidiary companies, including the Consolidated i^.ghting and Equipment Company.
Charles S. Powell, who has been associated with
the Westinghouse electric interests since 1893, and
who, for the last six years, has been manager of the
Cleveland office of the Westinghouse Electric and
Manufacturing Company, has changed the scene of
his activities from the United States to Europe. He
has been appointed assistant manager of the British
Westinghouse Electric and Manufacturing Company, and has already entered upon the duties of his

new

position.

Mr. Powell, who

is

popular

among

men in the United States, is bound to be
equally well liked in Great Britain. His headquarters
are in the Westinghouse Building, Norfolk Street,
Strand, London, W. C.
electrical

Edward R. Mason, son of W. R. Mason,
known to the electrical fraternity of the West,
has been made vice-president of the newly incorporated Porter & Berg Company of Chicago.
Lieutenant Mason has many friends among the vounger
electrical men and is making an excellent reputaLieutenant

well

tion for himself by his technical and business abnity
and unfailing courtesy. He has been with Porter
& Berg and their predecessors for four years and
before that had several years' practical experience
with his father. He is considered one of the best
electric-railway-supply salesmen in the West.
During the Spanish war he served on the U. S. S. Cincinnati and is now a lieutenant in the Naval Militia

of

Illinois.

James

F. Nathan, chief clerk and general solicitor
under J. C. Smith, local manager of the Western
Union Telegraph Company, Chicago, left on February 27th for Boston, to assume the position of
manager of the Western Union Telegraph Company

of that

city,

Ames

made vacant by

the promotion of Charles

New England
which embraces all the New England states.
Mr. Nathan is a native of Baltimore, and although
young in years, is a man of much ability. He came
to Chicago about 10 years ago.
He was promoted
after two years' service to the position of chief
clerk and solicitor.
His appointment to the Boston
F.

to the superintendency of the

district,

office is a

deserved recognition of his integrity,

ability

and affability. Mr. Nathan is at the head of the
Royal League of Illinois, and is popular throughout
the state.
He was made the recipient of a handsome
gold watch, presented by members of the organization as a testimonial of their regard and esteem.

ELECTRIC LIGHTING.
The

electors of Berlin, Canada, have taken steps
for the purchase of
the
electnc-light plant for
$80,000.

The Board

PERSONAL.

of Trustees of the village of Hamwill present a proposition to the
voters at the coming election in regard to lighting
the streets of the village with electricity.

mondsport, N. Y.,

Hunting, manager of sales of the Fort Wayne
Works of Fort Wayne, Ind., was in Chicago
week.

F. S.

Electric
last

The electric generating plant which the Mexican
Light and Power Company of the City of Mexico is
constructing on the Necaxa River, 85 miles from
the City of Mexico, is one of the largest projects of
its kind ever undertaken in Mexico.
The plant will
have a capacity of 40,000 horsepower. The electrical
energy will be transmitted to the City of Mexico
and other points of that section. Hugh L. Cooper
of Dayton, Ohio, is superintendent of construction
of the big plant.
It is officially announced that a concession has been
granted by the Mexican government to Lauro Barra
to construct the hydraulic works necessary to utilize
8,coo liters of water per second for motive power,
from the Del Valle River, in the district of Valle de
Bravo, about 45 miles west of the city of Toluca.
Mr. Barra agrees to commence the surveys within
six months and to begin the construction of the plant
within two years.
The street-railway system of Jalapa, Mexico, is to
be converted into electric lines.
In addition to the
change in motive power of the existing lines, it is
proposed to construct about 50 miles of additional
road, which will be operated by electric power.

the Rockies.

Lake City, Utah, February 27. ^It has been
officially announced at Butte, Mont., that the Marcus
Daly estate has purchased the Boston and Great
Falls Land Company, the Great Falls Street Railway Company and the Boston and Great Falls ElecNegotiations looking toward
tric Light Company.

of the city of Morelia,

ico, has appropriated a large amount of
enlarging and improving the electric-lighting system

R.

$40,000.

Salt

project.

The Muncipal Council

is

7,

W.

A. Bell of Colorado Springs has secured con-

trol of the waterworks plant and
plant of Excelsior Springs, Mo.

At

electric-lighting

a recent meeting of the Postal Telegraph-cable
a director, to

Company Edwin Hawley was elected
succeed the late John W. Mackay.

Jackson, mother of George W. Jackengineer of the Illinois Telephone and Telegraph Company, died at her home in

Mrs.

son,

Thomas

the well-known

Chicago on February 28th.
P. Burch, consulting engineer of Minneaplectured before the senior classes in mechanical

electrical engineers at the University of

sota on February 26lh on "Electric-railway

MinnePower-

house Design."

Mr. Cloyd Marshall, well known in Chicago, has
been appointed superintendent of electrical machinery in the Department of Electrical Exhibits at
the St. Louis Exposition, his appointment to date

from March

The Gray's Harbor Power and Light Company has
been formed at Aberdeen, Wash., with capital stock
It is proposed to furnish light and establish an electric car system for Gray's Harbor

of $250,000.
cities.

The Box Elder Power and Light Company has
been

incorporated

Wyo.

Edward
olis,

and

The city of D3'ersburg, Tenn., will hold an election on March i8th to decide upon issuance of $3^r
000 water and light extension bonds and $25,000
sewer bonds. William A. Fowlkes, Jr., is the mayor.

ist.

Walter A, Huston, for 15 years superintendent of
the People's Light and Power Company's plant at
Orange. N. J., died on February 21st. He was 50
years of age and was born in Pennsylvania.
He
leaves a widow and three daughters.
Merrill Van G. Smith has been appointed associate
professor of mechanical engineering by the Board
of Trustees of the Clarkson School of Technology.
Potsdam, N, Y., to fill the chair made vacant by the
resignation of Professor Robinson, last November.

with headquarters

The company announces

ing an extensive business in
capital stock is $roo,ooo.

its

at

Evanston,

intention of do-

Box Elder County. The

The drafting rooms of the engineering department,
Pennsylvania Railroad, in the Union Station, Pittsburg, have recently been fitted throughout with the
Nernst lamp. The quality of this lUuminant Is said
to be peculiarly suited to the requirements of draftsmen, having a downward distribution of light of
daylight quality, with an absence of shadow or flicker.
is fast developing into a Nernst-lamp
the Commercial Electrical Supply Company,
with the co-operation of the MIssourl-Edlson Electric Company, having put in the last five months
over 20 installations of large size, besides many individual lights in small stores, offices, residences, etc.
The Nernst-lamp business In St. Louis has grown
to the extent that the Commercial Electrical Supply

St.

Louis

center,

Company

has been called upon to start a maintenance
department. Its method provides for inspection at
least once a week, or when notified, and for rewewing
glowers and keeping lamps clean and in general good

;

March
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condition for a small nominal rate per lamp per
week. This system has worked out very satisfactorily, and is said to be popular with the firms which
have their own electricians as well as those who have
not.

ELECTRIC RAILWAYS.
W.

Johnson of

and most approved

latest

TELEGRAPH.

Marconi space-telegraph plants, and contracts have
been concluded for the St. Louis, St. Paul and New
York. The Marconi Wireless Telegraph Company
of America has obtained a concession from the Cuban
government, and will establish a system of stations
in Cuba, the first of which will be put up at Havana.
A new station will also be erected at Key West.

A

20-ycar franchise has been granted by the Chicago City Council to the United Pneumatic Fire

Alarm Telegraph Company.

The compensation

is

to

be at the rate of 2^/-> per cent, of the gross receipts
for the second five years five per cent, for the third
five years, and 10 per cent, for the remaining period.
The company has been operating a fire-alarm system
without a franchise.
;

Seattle, Wash., will ask the City
Council of Everett. Wash., for an electric-railway
franchise in that city.
Conditions of the franchise
are that the cars and all material must be of the

L.

199

style.

The Aurora. Elgin and Chicago Railway Company
has just received from the Stephenson Car Works
at Elizabeth, N. J., lO new high-speed cars for its
third-rail road.
The cars are 47 feet long and seat
S6 passengers. Owing to their size, the cars made
the trip on their own wheels over the tracks of the

A

MISCELLANEOUS.

has been introduced in Congress by Sengranting
authority to the
North
American Telegraph and Cable Company, a corporalion organized under the laws of Washington, to
construct a submarine cable from some point or
points on the mainland of Alaska or the Aleutian
Islands to a connection with other submarine-cable
companies at some point to be determined upon in
Siberia or Manchuria.
ator

bill

Champion billiard players who are thirsting for
new difficulties to conquer and those who find han-

Mitchell,

dling the cue a fascinating pastime will be pleased
with a report which comes from Paris of a new

amusement known

The balls
as "electric billiards."
are made of a material which is easily attracted by
a magnetic plate in the center of the table. It is
said to be purely a game of skill, and probably it
will be introduced in this country soon.

steam roads.

A big trolley scheme is on foot in Southwestern
New York and Western Pennsylvania. It is the
purpose of the company to build trolley lines between Erie. Cambridge Springs, Union City and
Corr\-. Pa., and a connecting line with the W^arren
and Jamestown lines. Eventually, it is claimed, the
lines will be extended to Cleveland, Pittsburg and
Louis City Council has received from the
railroad committee unanimously adverse reports on
all the bills authorizing elevated railways in the city.

The

St.

reports

recognize

must be had

to

the

the matter

fact

that

additional

fa-

is

believes that the proper solution of
to resort to subways.

The Southwestern Elevated Railroad Company
has been incorporated in Illinois with a capital stock
of $100,000. The company has applied to the Chicago City Council for a 50-ycar franchise. The road
is to begin either in Justine Street or Ashland Avenue, near Fifty-fifth Street, thence go north to
Forty-ninth Street, thence cast to Center Avenue
and then connect with the tracks of the Chicago
Junction Railroad Company when these are elevated.
No compensation beyond a license fee of $50 for
ever>' car is offered.
Provision is made that the
road shall connect with the proposed branch line
of the South Side Elevated Railroad Company to the
stockyards, and that a five-cent fare only shall be
charged for a continuous ride. The first board of
directors of the company are John A. Spoor, F. S.
Winston. S. R. Flynn, James Miles, J. D. Black and
William Ravmond.

POWER TRANSMISSION.
Congressman Brick has succeeded

getting his
bill through Congress legalizing the construction of
dams in the St. Joseph River. This will enable a
speedy completion of the great electric power-generating dam near South Bend, Ind.. which has been
held in check by commercial interests and other opponents.

company

in

W'arren, Pa., has just received a
contract for a penstock pipe nine feet in diameter
and about 450 feet long, to be erected at Shawinigan
Falls, Quebec.
The pipe will be constructed of threeeighths and seven-sixteenths-inch steel and will probably be shipped in sections of 30 feet. This is the
third large penstock pipe installed by the Canadian
in

company

at
this point.
The water is conveyed
through the pipe under a head of 90 feet, and by
the employment of turbine wheels is used to generate
power, a portion of which is used at the falls, but
the larger portion of which is to be conveyed to
Montreal, approximately 90 miles distant, for lighting
and power purposes.

SOCIETIES

AND SCHOOLS.

Locke Etheridge, electrical engineer for the Pullman Palace Car Works, will give a talk on "Hotwater Heating as an Auxiliary to Central-station
Plants" before the Robert Fulton Association of
Stationary- Engineers, at 309 Masonic Temple, Chicago, on Saturday evening, March 7th.
The address on "Technical Education and The
Higher Industrial Life" delivered by Holbrook F.
the Bethlehem
Steel Company, on
J. Porter of
Founders' Day of the Thomas S. Clarkson Memorial
School of Technology, Potsdam. N. Y., last December, has been issued in pamphlet form.

The engineering department of
is making more rapid

Michigan

students, than
sity.

at

reports net earnings of $594,371 for the year ended January 21, 1903.
Of this amount $315,000 was paid in seven per
cent, dividends on the preferred stock.
'The total
assets are $10,324,028.

horsepower in Westinghouse gas-engine-generator
units and Loomis-Pettibone producers. The plant
supplies electric power and light for operating the
entire manufacturing establishment.

accommodate the

The committee

A

to the effect that the

said.

is

public, but
in the opinion of the committee, it is not wise to
erect elevated railways east of Seventeenth Street.
cilities

The Winchester Repeating Arms Company has
recently increased the capacity of its gas-power plant
New Haven by the purchase of two 165-horsepower Westinghouse three-cylinder producer-gas engines.
The plant is said to be the first American
installation of gas-power apparatus for industrial
work. The present equipment comprises about 500

General Electric Company has earned 12% per cent, on
Its
all its listed stock during the last nine months.
income was $27,586,843 and its profits $7,473,202, it
is

The National Carbon Company

Buffalo.

The

ELECTRICAL SECURITIES.
Wall Street gossip

the University of
gains, as regards

any other department of the univer-

The number of persons studying engineering

year is about 600, while during the year 18981899 there were only 245 students registered.
Arthur Williams, who has been appointed by
President Ferguson to report on decorative lighting at the coming convention of the National Electric
Light Association, has sent out a letter to all the
active members, asking them to send him illustrations of the different designs of display lighting in-

TRADE NEWS.

PUBLICATIONS.

The Wyland Manufacturing Company, Williams-

The Electric .appliance Company, Chicago, is sending out an up-to-date transformer catalogue, which
describes- the new Packard vacuum process of trans-

port, Pa., ^yants to buy a
sisting of boiler, engine,

former insulation.

of New York
has been incorporated with a capital of $1,000.
The directors are W. L. Webb, Karl Ambrock and
Alexander Schilling of New York.

The Star Dynamo Brush Company

booklet containing copies of a few letters received from customers using Ebonite commutator
compound is being distributed by E. W. Ashmore
& Co. of Detroit, Mich.

The Northern

Electrical

city

The Capital Printing Company of Raleigh, N. C,
wants a small direct-current dynamo (second-hand)
or 50 i6-candlepower incandescent
to supply 40
lamps with field rheostat and accessories.

Manufacturing Company

booklet No. 31, recently issued, illustrates some of its direct-current generators,
both for belt and direct connection.
its

The

In a recent catalogue the Buffalo Electric Carriage
of Buffalo, N. Y., illustrates its stanhope,
golf brake and touring car. Group views are also
shown of several of the company's electric vehicles.
of Milwau-

last

The Industrial Water Company of New York
manufacturer of water-softening ^nd purifying
apparatus, issues a catalogue descriptive of its apparatus and showing a few of its plants recently installed in various parts of the country.

that

conduit. This conduit, the Mackie company says, is
pronounced by the National Underwriters' Associa^
tion to be the best conduit on the market.

city,

results of "A Comprehensive Engine Test"
Worcester (Mass.) Polytechnic Institute, made by
Professor Sidney A. Reeve, are given in a booklet
Picrecently issued by the Buffalo Forge Company.

The

at

tures are given of the Buffalo engine tested.

A

souvenir is being distributed to its friends by
the Peerless Electric Company of Warren, Ohio,
that should be highly prized and should find a conspicuous resting place in the office of every recipient.
It is a bas-relief bust in white papier-mache of the
President William McKinley, and its execution
is excellent.
The bust is mounted on a dull-black
background, and when hung in suitable light it
stands out as plainly and boldly as if chiseled from
marble.
late

An interesting catalogue on "Cooking and Heating
by Electricity" has been issued by the Prometheus
Electric Company of New York.
It illustrates the
company's heating and cooking apparatus and resistances,

embodying a wireless electric-heating

sys-

Among the utensils illustrated are food and
water heaters, teakettles, plate warmers, ovens, urns,
coffee pots, chafing dishes, cooking stoves, toasters
and broilers. A complete, electric kitchen equipment
is also illustrated, as well as sad irons, electric raditem.

wall and floor heaters, solder and glue pots,
The catalogue
sterilizers, etc.
neatly printed and tastefully arranged.

ators,

milk and instrument
is

Leasure, contracting elec-

w^ith offices in the Fisher Building,

The Mackie Steel Tube Manufacturinf^ Company,
Chicago, with factories at Hammond. Ind.. announces
it has joined interests with the Clifton Manufacturing Company of Boston and Buffalo, manufacturer of the well-known Clinton fireproof insulating

monthly stock list of new and secondhand machinery, Wickes Brothers of Saginaw, Mich.,
quote a great quantity of boilers, engines, pumps,
saw-mill machinery, etc., and also a number of electric dynamos, motors, lamps and meters.
its

Brown &

Chicago, has been dissolved and the business is being continued under the able management of Mr.
Charles L. Brown, senior member of the firm. Mr.
Brown says that business has never been as good
as at present, and to care for it he will move into
larger offices about March 15th.

kee, Chicago and other cities has issued a pamphlet
descriptive of the Keystone hair insulator, which
is said to be an ideal structural insulator, sound deadener and cold preserver.

In

firm of

trical engineers,

Company

The H. W. Johns-Manville Company

plant, con-

motors.

A

of Madison, Wis., in

25-horsepower

dynamo, switchboard and

The Birmingham
.

(England)

Post in an article

in a recent issue, calls the attention 01 British

manu-

facturers to the fact that contracts involving the
sum of $65,000,000 have been obtained by American
interests during the last few Weeks for the construction of
electric-traction systems in England,
Russia and Holland. These contracts include the
conversion of all of the horse tramways of St.
Petersburg into electric roads, the construction of
an underground railway, and the erection of 16
iron bridges across the Neva.

The fine new plant of the Dickey-Sutton Carbon
Company at Lancaster, Ohio, is located on the Hocking Valley Railroad, just on the outskirts of Langiving excellent railroad connections. The
factory is at present running with a full force of
hands on electric-light carbons. However, the company will soon be ready to fill orders for enclosedarc carbons, dry and other battery carbons, carbon
brushes, carbon specialties, and also electrolytic carbons. The factory has been equipped under the experienced management of Mr. Edmund Dickey. It
is furnished with every scientific appliance that can
be brought to the aid of the modern carbon maker.
With the use of natural gas to insure uniform results
in baking, the company may be expected to present
a product of the highest quality.
The Dickey-Sutton
Carbon Company is incorporated under the laws of
Ohio, with the following-named gentlemen as officers;
President and treasurer, H. M. Sutton
vice-president and general manager, Edmund Dickey secrecaster,

:

;

tary,

U.

S.

Kolby

;

assistant secretary, S. S.

Wilson

superintendent, Robert R. Dickey.

this

stalled by them.
Mr. Williams will have halftone engravings made from these designs for use
Replies already rein connection with his report.
ceived indicate a"" wide-spread interest in this attractive and profitable department of electric lighting, and the very complete report to be presented
by Mr. Williams will add greatly to the value of
the programme of the convention.

SPACE TELEGRAPHY,

BUSINESS.

A

joint resolution was introduced in Congress directing the secretary of the navy to ascertain and
submit a report and estimate of the cost of purchase
and establishment of a system of wireless telegraphy
and signaling from the Marconi Wireless Telegraph
Company, the De Forest American Wireless Telegrapn Company and the Consolidated Wireless Telegraph and Telephone Company, for the use of the
several departments of the government of the United
States, and also to report upon the desirability of

such purchase.
All the fast steamers of the International
Marine Company are to be equipped

cantile

Merwith

A

complete line of Faries shades is carried in
Chicago stock by the Central Electric Company,
is,
therefore, in a position to make prompt
shipments. This company has also a large stock of
Duplex lamp guards, for which it is quoting at-

which

tractive prices.

The Central Electric Company of Chicago asserts
that I.X.L. weatherproof occupies the same relative
position to other weatherproof wires that Okonite
does to other rubber-covered wires.
In order to
confirm this declaration it invites prosoective customers to send for samples of the I.X.L. weatherproof.
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ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued {United States Patent

John E. Byers, Butler,

Overhead Trolley.

721,147.

Application

Pa.

filed

April

ii,

1902.

and rear of the
trolley wheel, and pivoted arms moaoted upon opposite
sides of the trolley wheel aod carrying the gaard wheels
at their upper ends are adapted to be simultaneously
moved toward and from each other.

Gaard wheels are provided

at the front

Fan. Walter E. Coleman, Newdorp, N. Y.
Application filed May 15, 1902.

721.156.

a stationary base and a rotatable spindle
supported therein are an electric motor and fan mounted
upon the spindle, a rctatable friction wheel for engaetng
the base for automatically rotating the motor and fan
aronnd the base of (he spindle by the direct action of the
motor, and ao independent shaft for the friction wheel.

Combined with

Office)

Fchi-uary

34, igoj.

Igniter for Gas Engines. Joseph Cereghino,
Francisco, Cal. Application filed July 8,

721,285.

San
1902.

An

electric igniter is described.

Transformer. Otis J. Depp and James P.
Hunter, Dallas, Texas. Application filed June
1902.

One or more deflectors are mounted ptvotally upon the
fao-goard. A counter shaft carrying a pulley is connected
by an endless baud with the power pulley upon the motor
Mechanism is interposed between the counter
shaft.
shaft and the deflectors for vibrating the latter.

Electromagnet
for
Separating
Metals.
George H. Young, Elmira, N. Y. Application
filed February 12, 1902.
An electromagnetic separator for hand manipulation

Fire-alarm System. Benjamin P. Ketcham,
Carthage, N. Y. Application filed March 13,

In the system combined with an annunciator circuit are
ap alarm-circuit closed by the closing of the annunciator
circuit and having an electromagnet installed therein, and
an alarm mechanism, a power-shaft for actuating the
alarm mechanism, and means for holding the power-shaft
against rotation and releasing the same.

Trolley-pole Reverser for Electric Tramways. Francis E. Ward. Cheltenham, England.
Application filed December 22, 1902.

721,529.

In the system are a normally closed circuit carried by the
locomotive and fed by a generator, with a predetermined
normal current, combined with a danger magnet in connection with the circuit, uninfluenced by the normal current
therein but responding to a certain increase of current to
give the danger signal.

NO. 721.229.

— MOTOR.

Carriage
Call
Box. Irving T. Smith,
Brooklyn, N. Y. Application filed January 10,

721,337.

1902.

Numbered slides mounted in racks are moved by elec
tromagnets controlled from a keyboard.

An automatic reverser for a^trolley or similar currentconducting pole consists of an apparatus or appliance in
the form of a current- carrying guide-wire applied to the
mam current-carrying wire, so that it branches off from
the main wire at an angle for a distance and then proceeds onto the main wire again or onto another main wire,
the guide-wire being always in electrical communication
with the mam wire and being traversed by the trolley-pole
at the time the car is traveling in a reverse direction.

Weather Vane. Robert Wilson, Newark,
assignor to Benjamin Plant and Alice J.
Plant, Newark, N. J. Application filed October

721,348.

N.

J.,

14,

1902.

See page

s^jhJ

In the device are a pendulum case mounted on a stubshaft arranged to be connected to the end of a driven
shaft on a hoist, and a slow-motion gearing and circuitcompleter supported in the case.

1902.

Electric Signal for Railways.
Elisha B.
Cutten, New York, and Arthur C. Eraser, Brooklyn, N. Y., assignors to Arthur C. Fraser and
George H. Fraser, Brooklyn, N. Y. Application
filed February- 6, 1891.

movable past the contacts and provided with a number of
longitudinal rows of seats, each row having a seat in line
with each contact, and pins for shifting the contacts removably secured to the seats. (See cut.)

S.

October

721,520.

721,161.

Electric Switch. Alfred W. Horn, BufN. Y., assignor of one-half to Albert Horn,
Buffalo, N. Y.
Application filed April 7, 1902.
The switch has a number of movable contacts, a carrier

Samuel
filed

comprises a steel or iron core of U-shape having a spool
of wire wound upon each leg thereof, the wire iu the
spools running from one spool to the other and the ends
being carried through suitable cable to a source of current
supply, the bend of the core-piece forming a handle, and
a button or other switch located in proximity to the handle
whereby the current may be switched on or off by the
hand which grasps the instrument. (See cut.)

Fan. Walter E. Coleman, Newdorp, N. Y.
Application filed August 16, 1902.

falo,

Hoists.

Application

721,490-

In the transformer are a core, a split tube about the
core and means for spacing the walls of the split portion
of the tube.

721.157.

721,194-

for

9, 1902.

721,289.
30,

Safety
Device
Wales, Munhall, Pa.

721,481.

184.

John H. Holland, Columbus, Ohio, assignor to the Case Manufacturing Company, Columbus, Ohio. Application filed
Electric Controller.

721,372.

June

23, 1902.

Combined with

a controller and its lever are a reversing
switch, a reversing switch lever, and means carried by
one of the levers automatically engaging the other to
compel them to move simultaneously for a limited distance, and released manually.

Heater Cut-out for Electric Lamps. Henry
Gottingen, Germany, assignor to
George Westinghouse, Pittsburg, Pa. Application filed September 2, 1899.

721,387.

N.

NO. 721,490.

—ELECTROMAGNET

The lamp has a heater, a glower and a steadying resistance for the glower, and is provided with a controller for
the heater circuit having separable contacts, the relative
positions of which are controlled by energy derived from
the steadying resistance, and a sealed chamber in which
the contacts are located. (See cut.)

FOR SEPARATING

METALS.

Potter,

Binding Screw for Electrical Connections.
7^1,559Gilbert W. Goodridge, Bridgeport, Conn., assignor to the Bryant Electric Company, Bridgeport, Conn.
Application filed December 2, 1902.
The scriw has a washer under its head, mounted, but
free to turn on the neck of the screw.
721,561.

Motor.

signor to

John H. Green, Chicago,

Hermann Meyercord,

Chicago,

111.,
111.

as-

Ap-

plication filed July 29, 1901.
NO. 721,194.

— ELECTRIC

One claim reads: In a motor, the c::mbiDation of a romotor element provided with a pocket adapted to
discharge automatically upon a rotating movement of the
element, a magnet element operatively connected and
moving with the motor element, a second magnet element
located adjacent to the path of movement of the firstmentioned magnet element and means for gradually charging the pocket to overcome the mutual attraction of the
magnet elements and rotate tbe motor element.
tary

SWITCH.

Facsimile Telegraph. Edward E. Kleinschmidt, New York, N. Y., assignor to Frederick
Kleinschmidt, New York, N. Y.
Application

721,202.

filed

721,205.
Sr.
26,

February

7,

1900.

Heater Cut-out for Electric Lamps. Henry
Potter,
Gottingen, Germany, assignor to
George Westinghouse, Pittsburg, Pa. Applica-

Time

721,602.

Switch. Albert W. Lauter,
Chattanooga, Tenn. Application filed May
Electric

N.

1902.

A clock having an alarm mechanism is provided with a
segment and gear wheel so related that the revoluble
movement of the gear wheel will force the segment out of
mesh with the wheel and thns maintain the switch in
closed position.

NO. 721.387.
721,410.

tion

— HEATER

Switch

for

CUT-OUT FOR NERNST LAMP.
Electric Circuits. James J.
Ind.
Application filed June

Wood, Fort Wayne,

H

Motor. Oscar
Pieper and Alphonse F.
721,229.
Pieper, Rochester, N. Y.
Application filed September 20, 1901.

A motor for alternating currents has field windings,
armature coils, commutator and commutator brushes, connected in series as customary in constant-current motors,
and an inductive winding forming a shunt around the
commutator brushes. (See cut.)
Electric Hand
or Foot Heater. Alois
Zeckcndorf, Cincinnati, Ohio. Application filed

28, 1901.

A

bridge-piece pivoted between fixed terminals is movable
its pivot to bring its end portions into or out of
contact with the terminals. Oppositely acting motor devices have meaus for actuating them from a distant point,
and a movable connection between the motor devices and
bridge-piece is adapted upou the actuating of one of the
devices to move the bridge-piece to open the circuit, and
upon tbe actuating of the other device to move it in the
opposite direction to close the circuit.

around

721,270.

December

22,

1902.

A

heating-pad adapted to be inserted in a shoe or mitten
consists of a flexible, non-conducting material, having
binding posts at one end. wires extending in U-sbaped
nndulatioos from one biudiog post to the other, in parallel
laps through the length of the pad and ventilating orifices
inserted in the pad between the laps of the wire.

Circuit-breaker. Henry P. Ball, New York,
N. Y., assignor to the General Incandescent Arc
Light Company, New York, N. Y. Application
filed January- 29, 1902.

721,273.

Combined with

a circuit-breaker are

721,435.

Incandescent-lamp

Philip H. Fielding,
tion filed April 14,

New

Socket and Fixtures.
York, N. Y. Applica-

1902.

The

contacts, terminals and lamp-holding devices of an
incaudescent-lamp socket are combined with a lampshade detacbably connected with the parts and provided
with an enclosing casing therefor and having integral extending portions forming the sbade or reflector.

Thermostat. John M. Latimer, Philadelphia,
assignor to the United Pneumatic Fire
Alarm Telegraph Company, New York, N. Y.
Application filed July 27^ 1901.

721,451.
Pa.,

meaus rnergized

by a current independent of that traversing the circuit
within which the circuit-breaker is included for actuating
the circuit-breaker from a distance, and meaus for temporarily altering the sensitiveness of the circuit-breaker
without changing its normal calibration.

In the thermostat are a fixed contact, a movable contact of volute form, the fixed contact being located in
the plane of tbe volute, and a fuse hung within the movable contact between its ends tor placing tbe movable
contact under tension.

filed

August

9,

1899.

Renewed April

30,

1 901.

Combined with an electric-lamp glower which is a nonconductor when cold and a conductor when heated are an
electric heater therefor, a balanciUE device included in
series with tbe glower, a cut-out for the heater consisting
of two contact points normally in contact with each other,
means tending to separate such points and a mechanical
connection with one of the points for separating the
points upon tbe expansion of tbe balancing device.
Electric Headlight. John Kirby. Jr., Day721.646.
ton, Ohio, assignor to the United States Headlight Company, Buffalo, N, Y.
Application filed

December

1901.

26,

In an electric-arc headlight are combined a case having
an open front and an opening in the back of the case provided with a door for closing the opening, a hollow sleeve
formed in the wall of the case, a carbon-holder supported
in the sleave. a reflector whose normal position is bebiod
the carbon-bolder, and means whereby the reflector can
be shifted to permit of access to the carbon-holder from
the back of the case.

Headlight. John Kirby, Jr., Dayton, Ohio,
assignor to the United States Headlight Company, Buffalo, N. Y. Original application filed

721.647.

December
filed

May

26, 1901.
5,

Divided and

this application

1902.

Combined with

dashboard of a railway car having an
opening therein are a dash-riue secured to tha dashboard
around the opening provided with a rearwardly extending
a

horizontally disposed rim. a headlight case having a front
projecting ring adapted to engage the rim from tbe rear
of the dashboard, and means whereby the cage is secured
therein.
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Electric

Power

at the Inland Steel

overhead traveling crane with separate trolley
Used as a crane the pans containing
the chargings can be picked up and carried to any

power has a wider range of application in
works, perhaps, than in any other industry.
It is due in large measure to the adoption
of the electric motor for the variety of uses to which

point on the track

in front of the furnaces, from
which the machine can pick up the pans and carry

steel

them into the furnaces.
There are six motors on the charging machine,
each fulfilling a separate and distinct function. A
30-horsepower motor propels the crane for its longitudinal travel, while the trolley travels back and
forth on the crane by means of a three-horsepower
motor, and a 30-horsepower motor is used for the
trolley hoist.
When the machine is used in its charge
ing capacity it is operated longitudinally by the same
30-horsepower motor that moves it as a crane. The
motors for the charging operations are distinct, however.
A 30-horsepower motor operates the hoist, another of the same capacity drives the trolley, giving

can be applied that the steel mills of to-dav are
operated so economically and with comparatively so
few employes. To be sure, the electric motor has
not entirely supplanted the steam engine, as the latter is still used in large units to operate the heavy
rolls, but it has nevertheless demonstrated its field
of usefulness, and hardly any modern steel works is
without its electric-motor equipment.
it

A

steel plant which is typical of the most modern
application of electric motors is that of the Inland

Company of Chicago, whose works are located
Indiana Harbor, Ind. A little over two years ago

Steel

FIG.

I.

ELECTRIC POWER AT THE INLAND STEEL WORKS.

Indiana Harbor except the usual
sandy shore to be found at the southern end of Lake
Michigan. To-day there is a large, well-equipped and
there

was nothing

growing

inhabitants,

mill

of

several

rapidly.

plant has a tract of 50 acres, and the portion on
which the buildings have been erected has been filled
in II feet, making a dry, serviceable site.
The build-

open-hearth furnace and
gas house, machine shops,
boiler plant, etc., have all been laid out so as to
permit the least handling of material and provide
for the most economical distribution of steam and
electric power.
The company manufactures billets,
structural steel and various grades of both hard and
soft steel for different uses.
One of its chief products is planished electric steel, which is used as a
substitute for the well-known Russia iron. This steel
is turned out in sheets and is sold to be used by
electric manufacturers for transformers, generators
and other work in which iron stampings are employed.
The onen-hearth mill has a total length of about
500 feet, and in the north end are located four 50ton open-hearth furnaces. The charging floor for
these furnaces is located on the east side of the
main mill at an elevation of about 20 feet. A view
of the floor is given in Fig. i. Running the entire
length of the charging floor is the Eck lo-ton charging machine illustrated in the picture. This machine
is probably the most interesting piece of apparatus
from an electrical point of view in the entire mill.
It combines a charging machine for ihe furnaces and

its

rapid.

The operator

scrap iron, are placed in steel pans on flatcars in
front of the furnaces. The charging machine moves
along the floor until it is opposite the pan desired,

ings, including a plate mill,

blooming

action the charging machine

is very flexible
stands on a platform which
is about three feet above the floor, as shown in the
illustration.
The chargings, which are mostly of

In

and

steel

mill, rolling mill,

when

the charging

beam

is

lowered and connected
is then raised to

The pan

to one. end of the "pan.

the position seen in the picture and the crane moved
until opposite the desired door of the furnace to be
charged. The door is then raised by hydraulic power

another operator, while the crane operator lowers

b>'

the

pan and carries

it

position until he has

he
'

operates

entire

the

into the furnace, changing
it

in

the desired place.-

its

Then

dump motor which

charging beam and pan,

revolves the
dumping the con-

The empty pan
one taken up and the process

tents of the latter into the furnace.
is

then withdrawn, a

full

Morgan Engineering Company, and Weslinghouse
motors are used. When the operator is picking up
a pan the brilliant light from the furnace doors is
apt to make the hole in the pan indistinguishable, so
an arc headlight has been arranged which throws
its light directly on that point, thus counteracting
the other light and facilitating the connection.
the

The open-hearth

furnaces

of

this

mill

face

the

main open space of the building, as shown in Fig.
2, in which the furnaces are seen at the right with
their spouts extending over the wide track upon
which the ladles are carried. The ladles are moved
along this track by means of heavy cars operated
by 30-horsepower motors and governed by Dinky

One of the cars carrying a ladle is seen
center of the picture and another may be
distinguished beyond at the farther end of the mill.
In the foreground are shown two ladles dismounted,
controllers.
in

the

while back of them and in front of the first ladle
car arc seen the molds in which the steel ingots or
blooms are cast. These ingots are raised from the

molds by electric overhead traveling cranes, of which
one is seen at the excreme end of the shop. Several
of the ingots

may

be noticed at the

left

of the picture

and also a track upon which travels an ingot electric
locomotive used in carrying the ingots on small cars
from this portion of the mill to the soaking pits
toward the opposite end. The locomotive is operated
by a 25-horsep6wer motor fed through a single-wire
trolley.
There are five overhead traveling cranes in
this

mill,

consisting of a 40-ton crane with lo-ton
a 15-ton, a lo-ton, a five-ton and

auxiliary hoist,
a

three-ton crane,

The

all

operating practically on one

three cranes mentioned are of the
Morgan type and the other two are Whiting cranes.
All the cranes, of which there are 10 in the entire
plant, as well as the electric locomotives, are op-

runway.

first

erated on a ground-return system.

Other

electric

equipment in the blooming mill commotor operating table rolls,

prises a SO-horsepo\ver

repeated.

All these movements are made through the agency
of four controllers, which are clearly shown in front
of the operator. Two of the controllers are provided
with throw-over switches, so that they can operate
the hoist on the charger

II

CH ARCING CRANE.

ings.

hundred

The

— TEN-TON

the charging machine its transverse motion, while" a
five-horsepower motor is used to dump the. charg-

at

and a city
which is expanding

steel

No.

1903

for hoisting.

Electric

at

14,

also an

Works.
modern

MARCH

CHICAGO,

and the dump motor or the
and the trolley transverse-

hoist on the crane trolley

motion motor, respectively, it not being necessary
to use the machine as a crane and a charging machine simultaneously. The apparatus was built by

a 30-horsepow^er driving shear-table rolls,

power for transfer

to

furnaces,

30-horse-

50-horsepower on

50-horsepower on saw table. 75-horseshear, lOO-horsepower on hot saw,
30-horsepower for several tables and transfers, 10horsepower for sheet-bar conveyor, 25-horsepower for
an angle straightener, a five-horsepower for a bulldozer, besides other miscellaneous apparatus. Practicallv all of lhe=e motors are of (he Northern or
bar-mill

roll,

power on bar-mill

—
WESTERN ELECTRICIAN
Westinghouse types and operate on 230-volt two-wire
circuits.

In the sheet mill, where ingots are rolled into sheet
for the planished-steel product, the large sets
of rolls are driven by a cross-compound 3,soo-horsepower steam engine. The sheet shears and rollsteel

turning lathes are electrically driven. Fig. 3 illustrates four of the sheet shears driven by five-horsepower geared motors and one plate-mill shear geared
An electric locomotive
to a lo-horsepower motor.
is used to transport the plates from the blooming mill
The
to this sheet mill, the track being all outdoors.
locomotive, which is shown in Fig. 4, is known as an
industrial car

Company.

and was

It is

by the General Electric

built

operated

i-y

two 30-horsepower mo-

March

black-slate switchboard distributes the current to the
This
six power feeders nnd the six light circuits.
board was designed by Charles McCullough. chief
electrician for the Inland Steel Company, who also
supervised the installation of all the electric ma-

chinery on the grounds.

Municipal Trading
[From

a special

in

Great Britain.

correspondent of ihe Western Electrician

For some years now

]

matters appertaining to electricity, the great tendency
has been toward municipal ownership, or, as it is
Electric lightbetter known here, municipal trading.
ing, electric railways, the "bulk" supply of electricity
for power purposes and telephonv are all at the presParliamentary
ent day worked by municipalities.
in Great Britain, in all

14,

1903

of those instances in which municipal trading overreaches itself.
Services' which render benefits more or less directly
for the general public, such as electric lighting, tramways and telephones, are recognized In this country as
the legitimate functions of local governing authorities,
but even in these cases instances of financial loss
at the end of the year are by no means unknown.
The great pity of it all is that the local dignitaries
of verv small towns, with examples before them
of successful municipal enterprise, such as Glasgow,
Manchester, Liverpool, Sheffield, and many others,
who have enormous outputs, fondly imagine that, in
a considerably much more restricted area and very
considerably less population, equally satisfactory results are to be achieved.
It is the very '"business"
nature of the larger cities which achieves their sucIn a similar measure, it is the large number
cess.
of "business" houses, theaters, etc., which are supplied throughout the city of London, which insures
the financial safety of the many stock companies
upon which that portion of London depends for
its supply of electrical energy-.
great fight against municipal electric-traction
enterprises Is being waged by the British Electric
Traction Company, whose Influence is very often too
powerful for any smaller municipality which may
attract its attention.
case In point occurred at
Hove, a fashionable place near Brighton, on the south
coast, where, after the townspeople voted in favor
of the municipal tramway bill, the necessary majority
of -the Town Council could not be obtained, and so
the company's bill will come before Parliament unopposed by any competitive bill, although, no doubt.
the Hove local authority will put In an appearance
against the measure when it comes before the parliamentary committee. At Birmingham the company has had a much harder struggle, but there is a
possibility of a compromise being arrived at, owing
to the company owning a large percentage of the
tramway lines outside the clt}' boundaries.
One of the outstanding complaints of the champions of private enterprise has hitherto been that In
granting provisional orders for electric lighting, the
Board of Trade has always given preference to an
application by the local authority, if both the municipality and a company applied for powers. Irrespective of which was prepared to commence operations the earlier.
This attitude, however, "Is now
being considerably modified, and in the case of the
North Metropolitan Electrical Power Distribution

A

A

Company, which has powers to supply in "bulk" over
a large portion of Middlesex, a certain local authority
was granted an electric-lighting provisional order
ELECTRIC POWER AT THE INLAND STEEL WORKS.
tors and has a speed of eight miles an hour, a drawbar pull of 4,400 pounds and a capacity of 13 tons.

An
made

interesting

and exceptional use of

electricity is

where
and immer-

in the chemical laboratory of the plant

used to heat the hot plates
sion coils. A half-horsepower motor drives a drill
press in this laboratory. In the machine shop two
lathes are operated by five-horsepower and threehorsepower motors, a radial drill is driven by a
three-horsepower vertical motor, a planer by a 15horsepower, and a 30-horsepower motor drives drill
The carpenter shop has
presses and emery wheels.
the current

is

-

LADLE TRAMWAY FOR OPEN-HEARTH

powers

have

instances
a few
of electrical fittings
and the latest phase

FL'R\.\CES.

been

obtained
and the hiring
for the supply
out of motors,
of the crisis
and it is a crisis from the contractors' point of view
is the endeavor which is being made by the London
Countj'- Council in the next session of Parliament to
legalize the wiring of premises for the electric light.
Against the latter emphatic protest has been made
by !;he London Electrical Contractors' Association,
but, it is to be feared, with but little hope of success.
At one time this very practice of undertaking the
wiring of consumers' premises was actually being
in

—

If a supply was not given
within three years, the company would be allowed to
step in and supply the neighborhood.
The true fact of the matter of municipal trading
Is
and this applies to everything, whether electrical
or not that practically no two cities are comparable
with each other, and that the conditions prevailing
throughout the kingdom vary so enormouslv that it
Is impossible to anticipate results In one place judged
upon what has happened In another.
Generally
speaking, however, municipal enterprise applied to
the electrical industry in Great Britain has not proved
by any means a failure, but in the smaller towns
little doubt can exist that w"ith the advent of the

on the understanding that

—

—

motor driving band saws, lathes and
other woodworking machinerj'. The total installation of motors includes about 65 motors, ranging in
size from one-half to 100 horsepower, this number
being exclusive of the motor equipment of the 10
cranes, the electric locomotives and ladle cars.
The boiler plant for the mill is installed in a sep-

a i-5-horsepower

eight 500-horsepower
and two 250-horsepower Van Dyke waterThe boilers furnish steam at 125
tube boilers.
pounds pressure for the rolling and auxiliary engines
and for the electric generating units. A unique
method is used to supply the boilers with coal. An
elevated side track extends along one side of the
building and from this track the coal is dumped into
bins which have openings into a deep passageway
Traveling on a single rail
in front of the boilers.
in this passageway is a traveling stoker or coal elevator of the Heyl ik Patterson type. This machine
takes the coal from ary of the bins, and elevates it
to a hopper on the top of the machine, from which
it is fed by gravity through a pendulum shute to the
hoppers of the Jones underfeed stokers with which
The hopper on the stoker
the boilers are equipped.
holds a ton of coal and the coal is elevated about 28
feet.
A five-horsepower Lundell motor, controlled
by a Cutter-Hammer controller is used for the longitudinal travel of the stoker, and a 7'/->-horsepower
Westinghouse motor operates the elevating machinery.

arate

building and comprises

Stirling

A

similar traveling coal stoker is erected in the gas
house.
The electric generating plant of the works is located in the machine-shop building and comprises
three direct-connected units, with Ames simple noncondensing engines and Northern generators. Two
of the engines are 18 by 18 inches in cylinder dimensions and drive 200-kilowatt, 250-volt generators at
200 revolutions a minute. The other unit consists of
a 14 by 14-inch engine and a lOO-kilowatt, 125-volt
dynamo. The two 250-volt generators supply the
2.^0-volt motor circuits, and the 125-volt machine
furnishes current to 135 Adams-Bagnall enclosed-arc
four-panel
lamps and about 800 incandescents.

A

FIG.

3,

ELECTRIC POWER AT THE INLAND STEEL WORKS. — MOTOR-DRIVEN SHEARS.

without consent, but some sharp-witted
lawyers discovered the fact that the loans granted
by the Local Government Board for electric-lighting
purposes did not cover such powers, and a ratepayer's complaint quickly ended in parliamentary sanction being sought.
The proposal of the London County Council is
carried on

to
to

make it legal for the numerous borough councils'
do such work as wiring, but the direct eft'ect upon

small local wiring contractors is easily seen. As
ratepayers, these people will be called upon to provide the wherewithal for their local governing bodies
to embark upon a competitive business, and impartially minded people here are agreed that it is one

wholesale "power" schemes, the smaller places will
best serve the Interests of the taxpayers by taking
a supply in "bulk."
Absolute success can rarely be
relied upon, unless a big demand is at hand, and
the large number of small towns which are waiting
for the power companies to commence supply testifies
to the fact that this policy is being carried out
Electric tramways, whether under municipal or
company management, are invariably financially successful
municipal telephony has still to assert Itself,
;

and although

electric supply entails some risk, it Is
mentioned earlier In this artiand local tradesmen are un-

In the smaller details,

that the ratepayers
justly treated.
cle,

March

14.
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Proposed Western Telegraph System.
At a meeting; of those most interested in tlie proI'osed new telegraph system between Kansas City,
St. Louis, Chicago, Milwaukee, St. Paul and Minneapolis, held in Chicago on March 7th, plans were
consummated to such an extent as apparently to asthe establishment of the new system. It is
understood that there will be a consolidation of several companies to form the new and larger one, the
name of which has not yet been decided upon. In
speaking of the meeting on Saturday. C. F. Cra\vford
of the Chicago and Milwaukee Telegraph Company

sure

said

:

"Our plans

have not yet

of consolidation and reorganization
developed to give out the
That the new line will
Contracts for material

sufficiently

details of the new company.
he built is an established fact.
for some of the construction

have already been let."
was learned from W. R. Stewart that entrance
Chicago from the south would probably be made
I;y attaching the cables to the South Side Elevated
nructure from Sixty-third Street. Cable connections
It

iiiio

203

T. P. Cook, general superintendent of the western
division of the Western Union Telegraph Company,
was not much concerned about the probable new
competitor. He said that the Western Union covered such a broad field and did so extensive a business, having 23,000 offices, that the loss of some of
the business in a few cities would hardly make an
impression on the earnings of the company. He did
not think the new company would prove a profitable
investment.

Construction of Cooper Hewitt Mercury-vapor Lamps.
In the Cooper Hewitt vapor electric lamps one or
both of the electrodes is generally of mercury, and
owing to the great weight of this substance there is
more or less danger of the lamps being broken or
injured in being carried from place to place or in
being handled without special care at any place.
An invention of Max von Recklinghausen of New

I,
the mercury finding its way first into the
pocket which the upper leading-in wire enters, and
the overflow passing then to the pocket at the opposite end of the lamp and there forming the second
or negative electrode. Fig. 2 again shows the chamber developed into a pocket for holding the mercury, the shipping position of the lamp being such
that the main tube of the lamp lies horizontal.
In Figs. 3 and a are shown special pockets, blown

Fig.

on different parts of Ihe lamp body and adapted to
contain the mercur}', which can at will be distributed from the pockets to the proper parts of the
lamp to form the electrodes. The condensing chambers of the Cooper Hewitt lamps have generally
been constructed with the leading-in wire entering
at the extremity thereof.
This has caused a contraction of the chamber at that point, and it is these
contracted portions that are particularly weak and
unable to resist the weight or shock of the mercury.
The chamber illustrated in Fig. 5 is rounded out
at the end to obviate this weakness.
Stanwood E. Flichtner of Englewood, N. J., has
designed some further improvements in the Cooper
Hewitt lamps, so as to prevent fracture at any point
reference to the point of sealing off
6 illustrates a device of this kind,
while Fig. 7 represents the improved arrangement
forming the subject-matter of Mr. Flichtner's patAll the
ent, and Fig. 8 illustrates a modification.

with special
the lamp.

Fig.

illustrate the lamps in the positions which
they may well occupy when shipped, the operating positions being the reverse of those shown.
Ordinarily the seal-off has been located at the end
of the bulb or condensing chamber usually forming
part of the Cooper Hewitt lamo, in which location

figures

it
is especially exposed to shock from the shifting
mercury when the lamps are in transportation. Ac-

it has been proposed to place the seal-off
one side of the bulb, or at one side of the main
body of the lamp as illustrated in Fig. 6. In Fig.
7 is provided an additional chamber, connected with
the bulb b}^ a narrow neck.
With the construction
illustrated the lamp may be tipped or tilted to a
considerable angle without excessive flow of mercury taking place and without any shock being
likely to effect any part of the lamp.
The chamber
may be connected with any part of the bulb, and
the neck may be formed into a spiral, as shown in
Fig. 8, in which case the lamp might be transported

cordingly

at

-

on

lying
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its

side.

The

seal-off

may

be located in

any convenient position without being exposed to
danger of fracture when the special pocket is pro-

-

vided.
in the various otner cities, it is said, will in most
instances be gained over the lines of the companies
The general offices will,
interested in the venture.
it is thought, be located in St. Louis, the Orthweins
figures in the deal.
principal
being
the
of that city
In speaking of the new company and the probable
effect it would have upon the existing telegraph
companies, William J. Lloyd, assistant superintendent
of the Western Union Telegranh Company in Chicago, made the following interesting observations:
"The best answer I can make regarding this proposal for a telegraph company between Chicago and
St. Louis is that we are advising our friends not to
put any money into the enterprise. In my opinion
The prothe scheme will prove a bad investment.
moters, I'm afraid, haven't a clear conception of the
been
a comThere
has
business
of
lo-da.v.
telegraph
plete revolution in many important respects, especially in the ways of expenditures and the system of
economy. Rates in the last decade have gradually
fallen, while the cost of operation has increased.
The
Salaries, while thev are not higher, are no less.
price of material has risen in every manufactured
grades
commodity used by a telegraph company. All
of wire notably copper have advanced heavily in
the last 10 years, and not the least significant point
is the competition of the long-distance telephone comTime was when offices 100, 200. 300 and even
pany.
4C0 miles distant were the most profitable in the

York

designed to provide against these dangers by so constructing these lamps as to provide
special
pockets
for
the mercury during travel,
whereby the strain of the considerable weight of
cit)'

is

the mercury is to some extent relieved and in any
case is brought to bear upon other parts than those
likely to yield to such strain.
The usual condensing chamber of a Cooper Hewitt lamp may be
developed into such a pocket, or a special pocket
may be made on any part of the lamp tube.
In the drawings, Figs, i and 5 are sectional views
of the same lamp in reversed positions, showing the
condensing chamber developed into a pocket; and
Figs. 2, 3 and 4 illustrate different arrangements of
pockets or their equivalent.
In every instance ex-

most

/%?ff

^?

A

Fig.

lamp during operation, the overflow of mercury

at the

tive

its

way

into contact with the leading-in wire

bottom of the lamp and serving as the nega-

electrode.

An

additional advantage appertaining to the form
of protecting device described is that by reason of
ihe presence of the neck connecting the auxiliary
chamber with the bulb the protecting device can be
its destination, and
lamp can then be operated in the usual way
Both
without presenting any unusual appearance.
inventions are assigned to. the Cooper Hewitt Electric Company.

the

profit

of $220,952.

On June

30,

1902,

dividend of 3Vi per cent, was paid for the si.x
months, and on December 31, 1902, another of four
per cent, for the second six months. The connected
load now shows 105,348 incandescent lamps, 392
alternating arcs and 3,699% horsepower in motors,
a satisfactory increase being indicated. On May 8,
1902, an agreement was entered into between the

—

are three, and this does not include the telephone.
Moreover, the cream of the business is limited to the
session hours of the exchange; after 'change the
traffic decreases heavily.
"Besides, there is always danger of a rate war
when a new competitor comes in the field. Should
rate cutting ensue a serious treasury deficit were
inevitable.
As it is. the enhancement in the cost of
labor and material makes favorable returns to stockholders a difficult problem. Finally, I wonder how
the promoters will make their cable connections in
the different cities they want to reach? It is not an
easy matter to obtain these privileges."

in

a

As for the points the new company
sen'ice.
the
to cover Kansas City, St. Louis, Milwaukee
officers will find their ingenuity taxed to make both
ends meet- There are two companies installed in
Kansas Cit>- and St. Louis, and in Milwaukee there

—

the

finding

shows a net

^^

—

is

shown

The
leading to an electrode.
latter may be of pure iron or of any other suitable
substance, serving as the positive electrode of the
lamp. The inventor prefers, however, to make both
electrodes of mercury, in which case it is convenient
to arrange the positive electrode at the upper end of
wire,

Electric Power in Montreal.
The annual report of the Lachine Rapids Hydraulic
and Land Company of JMontreal for the year 1902

Now^ it requires the utmost vigilance on
business.
our part to keep them remunerative. The telephone
in this and to nearby states.
is used all around us
"In instance, Decatur, 111. Not long ago the reTo-day the
ceipts of that office were $400 a month.
earnings have dwindled to $200 because of the telephone

the opposite end of the lamp

shown a

is

readily sealed off after reaching

—

—

At
6

VARIOUS FORMS OF COOPER HEWITT LAMPS.
i the lamps are shown in the position
which they should occupy w*hen ready for shipment.
In Fig. I the condensing chamber of a Cooper
Hewitt lamp is developed into a pocket, at the bottom of which, when the lamp is prepared for shipment, the mercury is located. This particular lamp
conis designed to have two mercury electrodes
nected with each of the leading-in wires. When operated, the lamp will be in the position shown in

cept in Fig.

—

Shawinigan Water and Power Company and the
Lachine company, whereby the latter obtained exclusive control of power transmitted from Shawinigan Falls to the Island of Montreal, the agreement
being for 25 years, with the right of renewal for
a further period of 25 years.

Up

to the present, the

company has been devoting itself largely to small
units of power and lighting, but with the acquisition
of the Shawinigan power,

it

is

now

in

a position

to supply the power market on the Island of Montreal
The general manin either large or small units.

ager of the Lachine Rapids company is ^\^
Walbank, well known in the United States.

McLea

,
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Kleinschmidt Facsimile Telegraph.
An invention wliich relates to that class o£ telegraphic mechanism or apparatus which is generally
known by the term "facsimile-telegraph" and which
designed for the transmission in facsimile of
is
manuscript messages or pictures or other matter
which is written or drawn upon a sending blaiik or
sheet has recently been patented by Edward E. Kleinschmidt of New York city. The invention has particular relation to facsimile telegraphs

which embody

transmitting machine or apparatus a stylus
mechanism which contacts with a metal-foil sheet
on which the matter to be transmitted is written
or drawn with an insulating ink, the contact of the
stylus device with the insulated portions being arranged and adapted to send an impulse over the line
and cause a cnrrcspnnding actuation of an electrothe

in

March

the main shaft (13), preferably at the top portion
thereof and adjacent to the plane of projection of
This commutator carries a continuous
the styluses.
ring (73) and two separate ring sets of segments
In the practical arand
(75), respectively.
(74)
rangement of the commutator and styluses the inventor employs a commutator segment for each
stylus device, there being 10 stylus devices shown in
the drawings and there being consequently 10 segments, and the segments are divided into two separate
sets of five each, so that the stylus devices are correspondingly divided into two separate sets of five each,
the stylus devices of one set being respectively connected to the segments (76) of one segmental set
(74), and the stylus devices of the other set being
respectively connected to the segments iyy) of the
other set (75).
The stylus devices are alternately
arranged with respect to their separate sets.
In the operation of the machine the main shaft
(13) is adapted to be locked against the action of
continuously-operating motor mechanism by
the
which it is revolved, this locking being automatically
and electrically accomplished by impulses over the
line and serving to insure the simultaneous starting
of the transmitting and receiving machines comprised in the same line circuit by means of the automatic simultaneous release of the stop mechanism.
By reason of the arrangement just stated the motor
mechanism which operates the machines may be
run continuously, yet the machines may be independently stopped in unison and independently started
in unison.
The devices included in this stop mechanism comprise a unison magnet (97), the armature
of
which
carries at its outer end a supple(98)
mentary arm (99), which is pivotally connected to
the armature, as at (100), so that it can turn or
operate in a plane at right angles to the plane of
movement of the armature.
".synchronizer" in direct connection with the
main shaft (_I3) is preferably arranged within- the
base portion of the machine casing (94) and embodies the general structural features of an electric.
motor, comprising a central armature (ill), which is
mounted upon the main shaft (13) preferably at a
point just beneath the gear connection between theshaft and the paper-feed mechanism. This armature
revolves within a circular field (112), comprised iii
Both the 'armature (ill) and
the synchronizer.
field (113) are provided with a corresponding number of poles (116) and (117), respectively, the number of the poles upon each member of the synchronizer preferably corresponding to the number of
stylus devices, and therefore being in the present
By this relative arrangeillustration. 10 in number.
ment the synchronizer is best adapted for the sending of impulses at every tenth period in one complete revolution of the stylus carrier, thus enabling
the sending of a synchr^juizing impulse for each
stylus device and when the synchronizer poles are
opposite each other. The arrangement is preferably
such that these synchronizing impulses are always
sent when the respective stylus devices are at the
center of the foil-paper sheet or blank (25).
The main shaft (13) is. revolved by means of a
direct-current motor.
The motor is, in the main, of
the ordinary type, but is specially adapted to its
position and arrangement relative to the machine
parts.
The motor, as shown, comprises field magnets (124), arranged in a circular series and connected by bottom bars, as at (125), the field magnets
having at their top a concave pole piece ( 126)
which may be connected to the under side of the
base plate (109) by means of screws, as at (127),
by which arrangement the field of the motor is
The, motor
suspended from the base plate (109).

A

KIG,

KLEINSCHMIDT FACSIMILE TELEGRAPH.— TRA
MITTING APPAR.-VTUS.

I.

S-

comprised in the receiving maapparatus, w'hereby the recording stylus
mechanism will operate to mark or record in facsimile the matter thus transmitted.
The object of the invention is to produce an improved facsimile telegraph in which perfect synreceiving
sending
the
and
chronism between
machines w-ill be continuously maintained, which
will operate continuously without occasion for fre(|ueiit stoppage of the machines for the application
i.r insertion of new matter to be transmitted, which
by continuous operation will rapidly transmit a large
amount or area of matter, which will be exceedingly
simple in construction and mechanism and rapid and
ift'ective in operation, and which will attain a maxinnnn degree of economy and convenience in use.
In the accompanying drawings Fig. i is a general
side elevation, partly in section and with parts of
the enclosing casing broken away, illustrating the
transmitting machine or apparatus. Fig. 2 is a general diagrammatic plan view illustrating the complete circuits of the receiving machine and the connection thereof with the single line wire.
In the transmitting machine the stylus carrier (14)
carries a series of transmitting stylus devices (15),
which depend or project downwardly from the carrier and are arranged in a circular series at the
The relative conperipheral portion of the .latter.
struction and arrangement of the 10 stylus devices
two
or
a
pair
will
be simultaneously
is such that
in operative position upon the metal-foil-paper sheet
"or blank at all times during the transmission of the
matter upon the blank. The arrangement of a number of styluses in a circular series upon a revolving
plate or series carrier and the operative arrangement
.and connection whereby a number of such styluses
are simultaneously in operative position enables a
ntaterially greater speed in the transmitting operalinn of the apparatus.
The feed mechanism for effecting the carriage and
ccjntinuous feed of the foil-paper message sheet or
blank is arranged at the front and top portion of
the framework and casing with relation to the line
of travel of the transmitting stylus devices (15) and
beneath the latter, so that the stylus points (16) will
describe an arc or segmental line of travel over the
.surface of the foil paper and in contact with the

magnet

chine

stylus device

or

*

same.
brush contact device which is adapted to contact with or bear upon the foil surface of the message paper (25) comprises a flexible metallic brush
(36), extending transversely across and over the
(26) and having its
lower contact edge
Ijjaten
curved and provided with a series of parallel slits,
as at (37), for the purpose of increasing its flexi-

A

bility.

The

circuit

connections for the respective stylus
are made through the medium of a

devices (15)
"stylus commutator"

(72),

which

is

mounted upon

armature has a slidable frictional connection with
the main shaft (13) and is sustained in its movement by a slidable ball-bearing, the construction and
arrangement being such that the shaft (13) will
normally revolve with motor armature when the
shaft is not locked against the revolution, and the
motor armature will continue to revolve, and the
shaft will remain stationary when the latter is locked
against revolution by action of the automatic stop
mechanism.
the main shaft (13) is mounted the "syiichronizer commutator" (171), the office of which is
to govern the 'sending of the synchronizing imThis commutator is preferably secured upon
pulses.
the lower or bottom end of the shaft beneath the
lower ball-bearing devices. The specific function of
this synchronizing commutator is to short-circuit a
part or one-half of the line battery during the sending of writing or transmitting impulses and to open
the short-circuit to permit the full force of the line
battery to pass over the line for the sending of a
synchronizing impulse.
The transmitting and receiving machines embody
their own circuit connections, whereby they perform
their respective operative functions in the complete
operation of the facsimile telegraphic apparatus but
the transmitting and receiving machines are connected over the line by a single line wire, over which
both the transmitting and synchronizing impulses
are sent, and any practical number of transmittnig and receiving machines may be arranged in
the same line circuit to provide the desired nuinbcr
of stations, and inasmuch as the current transmitted
over the line in the operation of the apparatus is
similar to any ordinary telegraphic current it is apparent that any ordinary relay and duplexing arrangements or methods may be employed.
The transmitting and receiving machines are twins
ill
their general characteristics and operation except

Upon

^

;

14,
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the specific details concerned in the respective
functions of sending and receiving the impulses and
transmitting and recording the matter upon the foilpaper message sheet or blank.
The set of recording styluses corresponds in number and in relative arrangement to the set of transmitting styluses, and they are correspondingly arranged in a circular series upon the stylus carrier.
The relative arrangement of the set of recording
styluses with respect to the set of transmitting
styluses is such that each individual stylus of the
recording set and its fellow stylus of the transmitting set are in identically the same position with
relation to their disposition upon the stylus carrier,
so that when a transmitting stylus is, for instance,
in exactly the center of the foil-paper inessage sheet
or blank its fellow stylus of the recording set will
be in identically the same position with relation to
the recording mechanism of the receiving machine.
When one of the transmitting styluses contacts with
insulating ink upon the foil-paper sheet the impulse
which is then sent over the line will actuate the
corresponding fellow stylus of the recording set to
cause it to produce a mark upon the recording paper
identical in length or duration to the length or duration of the insulating contact.
The writing impulses are weak currents, and the
S3'nchronism impulses are heavy currents. The writing currents of the two styluses, which are simultaneously ill operative position and in contact with
the foil-paper message sheet or blank are kept separate by causing one stylus to transmit only negative
currents, while the other stylus will transmit only
positive currents.
The heavy currents for the
synchronizing impulses are permitted to pass over
the line by the action of the synchronizing commutator, which operates to short-circuit automatically a portion (illustrated as one-half) of the. line
batteries during the sending of writing impulses and
which automatically at determined intervals (illusUated as at every tenth period, in one complete revo-Tution of the complete set of transmitting styluses)
opens the short-circuit, and thus permits a heavy
impulse to pass over the line, which later action
always occurs when either one of the brushes of the
in

FIG

-z,

KLEINSCMftllDT FACSIMILE TELEGRAPH.

— CIRCI'IT

DIAGRAM OF RECEIVING APPARATUS.
Stylus commutator segmental ring sets is on one
of the short intermediate segments.
The starting of the machines in unison is automatically accomplished by merely closing the line
circuit when the frictionally-connected direct-current motors are in operation and the instant the line
circuit is closed (with the machines in their determined initial position) a heavv current will be
transmitted, which will release the stop mechanisms
of the various machines and enable them instantly
to start in unison.

Edison Phenomenon.
According to M. Allegretti

in the Phj'sikalische
Zeitschrift, as translated for the London Electrician,

the Edison phenomenon, consisting of the passage of
electricity from the extreme negative end of the filament of an incandescent lamp to a metallic plate introduced into (he bulb, has not yet been fully explained, although much work has been done upon
it by Preece, Fleming and others.
The main question
is as to whether we have here a phenomenon of
ionization or a true projection of negative particles.
The author prepared a special vacuum tube having
three openings, by means of which the two electrodes
and the metallic plate could be easily replaced. He
found that the current between electrode and metallic
plate decreases rapidly as the distance increases, and
less rapidly as the area of the plate diminishes.

The phenomenon produces no

effect

wrapped up in black paper.
weakens the current perceptibly,

plate

upon

A

a sensitive

magnetic

field

especially at the
lower pressures. The author believes that the phenomenon is primarily due to ionization, but that at
(he higher vacua it is enhanced by the production
of cathode rays, which mav be deflected in the same
way as the ordinary cathode rays by a magnet.

The Bureau of Standards and the Coast and Geodetic Survey will be de(ached from the Treasury Department and placed under (he new Dcparlmeiu of
Commerce.

^
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New Works

of the General Electric

Company, England.
months or two yenrs the Midland district of England has received favorable attention from more than one large electrical engineering concern, notably the British Westinghouse Company and the British Thomson-Houston Company.
\\'illans & Robinson, the well-known engine makers,
During ihe

last

iS

have been located at Rugby for several years now,
while the General Electric Company (1900) Limited,
to give the firm its registered title, has also had its

works

at

By

Manchester.

this

last-named

corn-

over to brasswork, and to the production of formerwound armature coils. The winding and taping of
these are done by female labor.
The foundry has a length of 200 feet and a width
of 50 feet. One cupola is now erected, and a second
will soon be added.
A three-motor crane serves this
department and will lift up to five tons. The test
the same building as the power
house. The works for the production of interior
conduits have only just been completed, and include
three bays.
The card system of checking the workmen's time,
etc., is employed, together with electric clocks, which

room

built

is

in

Edison Storage-battery Improvements.
Thomas A. Edison has been granted a patent
(dated March 3, 1903, and applied for November
28, 1892) for an improvement to his reversible galvanic battery of the type employing an alkaline elecand insoluble clectrolytically-active materials.
invention relates particularly to the o.xidizablc
clement, and consists in the use of cobalt oxide,
preferably mixed with metallic mercury or with

trolyte

The

mercury and copper or silver, whereby a
great proportion of the cobalt oxide is kept in electrical contact with
the electrode and made elecmetallic

in an alkaline solution to form
element on discharge.
The invention also consists in the combination of such an element with a suitable depolarizer furnishing oxygen
on discharge in an alkaline electrolyte to form a
complete reversible galvanic battery.
In order to produce the new element, Mr. Edison
says he prefers to proceed substantially as follows:
"Dried oxalate of cobalt is first produced in any
suitable way and is ignited and kept at a low temperature in the air until it has been wdiolly decomposed to form the anhydrous oxide of cobalt. This
oxide is then mixed with preferably about 15 per
cent, of precipitated oxide of mercury if an electrode
is to be obtained composed of cobalt and mercury,
or, if desired, it may be mixed, preferably, with
about 25 per cent, of finely-divided metallic copper
and si.x per cent, of precipitated oxide of mercury
trolytically

the

if

active

o.xidizablc

the resulting electrode

and

is

be formed of cobalt

to

combination of copper and mercury. These
proportions, of course, may be varied but those indicated give good results.
I find, in fact, that by
increasing the proportion of mercury, or of mercury
and copper, a larger proportion of the cobalt is
rendered active but the increase in efficiency is secured at a sacrifice of lightness and economy. Silver
may also be employed in place of the copper; but it
possesses the objection of being too expensive at the
present time for economical use.
The mixture of
oxide of cobalt and oxide of mercury or of oxide
of cobalt, metallic copper, and oxide of mercury is
then mixed thoroughly, formed into briquettes, and
utilized in an}- desired manner, preferably by being
supported in perforated nickel-plated pockets or receptacles, which in turn are crimped
in
position
within pistes or grids, as I have described in patents
already granted to me.
"An electrode containins- a mi.xture of cobalt and
mercury or of cobalt, mercury, and copper or silver
is preferably employed in an alkaline solution of, say,
20 per cent, of potassic hydroxide in water opposed
to
a depolarizing element containing nickel hydroxide as the active material mixed with foliated
or flake graphite.
When such a combination has
been charged and recharged several times, its average voltage is about i.io volts. When such a coma

;

;

PART OF M.ACHINE SHOP IN ENGLISH GENERAL ELECTRIC WORKS.
pany, finding its increasing business outgrowing its
existing accommodations, has had to build a supplementarv- works, and the site selected was about three
miles outside Birmingham, at a place called Witton.
The individual departments of the new establishment
comprise the engineering works, conduit factory, car-

bon factory, foundry and

test

room.

chief use to Avhich the works will be put,
however, is the manufacture of dynamos and motors,
but the addition of the firm's own carbon factory
This carbon factory, which
is not without interest.
has been designed as the result of considerable European experience, comprises two main buildings, the
The raw
total area covered being about four acres.

and departure each day. So
the various jobs,- every man is given a card
with each new piece of work, stamped with the time
of commencement, and signed by the foreman when
In this way the company satisfies itself
finished.
that all time paid for according to the clock register
is accounted for by the job cards.
print the time of entry

'with

The

material is first dealt with in the crushing department, whence it is conveyed by elevators to the mixing department. After being converted into the huge
blocks ready to feed the presses, it is passed out in
its final shape, but in a soft condition, to await hardening and packing ready for transport to the ovens,
where it is baked for 12 days, the capacity of the
ovens being 200 tons. These baking ovens are divided into 36 sections. From the ovens, the manufactured material is conveyed, by means of a mono-rail
traveler, to the second building for the purposes of
cutting,

sorting,

finishing,

etc.

Several qualities of carbon are turned out, one of
is a special commercial material for competition with the Continent, giving an average of 10
per cent, longer burning hours than equivalent makes.
Special, apparatus has been erected for arc-lamp carIjons, carbon-battery plates and manganese agglomerate blocks, as well as for carbons for all purposes.
Provision is made for turning out 13,000,000 feet of
carbon rods per annum, and facilities are being made
The
for an extension to three times this quantity.
number of work people engaged in these carbon
works is over 200, all of whom have had to be specially trained, as the industry is a comparatively new
one in that country.
The General Electric Company has at its disposal
100 acres of land, but only 40 acres has as yet been
occupied. The power house is of ample capacity,
account having been taken of future extensions.
There are at present three Galloway boilers and three
generating sets. The station runs condensing, and
power is supplied at 240 volts on a three-wire directcurrent system.
The main object of the works is. as has already
been mentioned, the manufacture of dynamos and
motors, hence a large amount of space has been
given over to this department. There are two bays
(one of w-hich is seen in the illustration) 340 feet
long, 60 feet wide and 55 feet high to the crane.
The commercial, technical and drawing offices are
In the machine shops the
situated in this building.
system adopted has been to group the various classes
of machine tools, each of which is supervised by a
foreman, who is a specialist in the particular class
of work. The size of the machinery, capable of dealing with the heaviest electrical machines, is exemplified by the statement that one boring mill can deal
with a magnet wheel or armature frame up to 25
The driving motor for this machine
feet ill diameter.
The whole of the large mais of 15 horsepower.
chines are portable and driven by a separate electric
motor. The galleries in the machine shops are given

Sparking at Switches.
In a recent paper read before the British Institution of Electrical Engineers A. Russell and C. Paterson discuss the subject of sparking at switches.
When a direct-current circuit is quickly broken a
spark ensues. In the diagram are given lengths of
sparks at various constant voltages. The following
are the conclusions arrived at: (i) The spark at
break ought to be taken as a guide to the rating of
a switch for use on direct-current circuits. (2) The
shape of the terminals does not make much difference to the length of the spark.
(3) The effect of
increasing the soeed of break above that ordinarily
employed is small. (4) The effect of a double break
is to make the lengths of the spark the same as the
length of a spark with the same current at hall the
voltage.
(5) The difference in the length of the
spark when copper, steel, or zinc is used is not great.

which
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SPARKING AT SWITCHES.
(6) For small double-break switches for use on
200 volts and upwards, when the trailing
spark just fails to bridge the air-gap, the air-gap
should be double the distance at which a permanent
arc can be obtained.
(7) For double-break switches
for large currents under the same circumstances the
air-gap should be more than double the arcing dis-

bination

is

in

a fully-charged condition, the nickel

hydroxide is raised to a very high state of oxidation, and the cobalt is reduced so far as its active
particles are concerned to the metallic state.
On discharging the nickel iiydroxide reverts to a I'ov.'er
condition of
oxidized.
is

compared

to

oxidation,

while

Owing

to

cobalt,

with

copper
reduce,
the added
if
will
or
silver,
used,

the

the

metallic

relative

cobalt
as

ease,

which mercury and
mercury or copper,

be
reduced
the
to
metallic state when the battery is first charged,
so as to procure good electrical contact between the
active cobalt particles.
Since the cobalt on discharge oxidizes much more readily than either mercury, copper, or silver, the latter materials remain
in metallic form, and their presence serves wholly to
assist electrical conduction between the particles of
the active material.
"Although I prefer to add a readily-reducible
metal, like mercury, copper, or silver, or a combination thereof, to the cobalt for the purpose of maintaining electrical contact between the active materials, it will be of course understood that any insoluble conducting material, preferably in flake form,
such as flake graphite, can be used for maintaining
the cobalt particles in electrical contact."
In another recent patent Mr. Edison describes a
funnel for use in filling storage-battery cans or
analogous purposes. The funnel has a discharge
through the wall of its neck.
plug closing the
lower end of the neck carries a tube which extends
up through the neck and body of the funnel.
float
is carried by the lower end of the tube and is protected by the plug.

A

A

circuits of

tance.

The Legislature of Arkansas has passed a bill requiring street-car companies in cities of the first class
to operate separate cars for white and colored people
or to separate such passengers in cars operated for
both.

Ma.nila Electrical Franchise.

A

syndicate headed by Charles Swift of Detroit
and including the Westinghouse company and White
& Co., was the only bidder for the Manila streetrailway and lighting franchise, referred to at length
in the Western Electrician of Januarj' 3d last.
The
interests represented in the syndicate combined and
purchased the franchise and property of the old SpanThe German bidders withdrew. The
ish company.
Swift syndicate offers the government a forrieth part
of the gross earnings, which has been accepted.

a
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Bearing on the question of improving the per-
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sonnel of railroad telegraph operators, with the idea
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lowi Electrical Association, Masonic Temple, Davenport,
Iowa, April 8ih and gih.
N^tionil Electric Light As&ociatioi, Auditorium Hole', Chicago May 26th to 2Stb.
Canadian Electrical Association, Toronto, Ont., June loth to
i2lh.

American

Instituts of Electrical Engineers (annual
tion). Niagara Falls, N. Y., June 29tb to July 3d.

National Electrical Contractors' Association, De'roit,
July 15th to 17th.
American Street

conven-

Railway Association, Grand Union Hotel*
Saracsa, N. Y., September 2d to 4th.
American Electrotherapeutic ABsociation, Hotel Windsor, Atao tic City, N. J.. September 22d to 24th.

The

of state

raise the stand-

Canadian authorities toward
power of Ni-

attitude of the

the various projects for utilizing the

agara Falls in the Dominion is, of course, of much
importance to the several companies that are either

engaged

actually

work of construction

the

in

seeking the necessary powers.

It is, therefore,

or

of in-

that Premier Ross of the government of Ontario has declared his government's policy
regarding the development and transmission of electerest to observe

energy

tion

from

be u'elcomed.

the approaching session of the Legislature, he will

Niagara

at

In reply to the deputa-

Falls.

municipalities, the premier stated that, at

bill to .ippoint a commission to be pracnominated by the various municipalities interested.
It will be empowered to develop, buy or
transmit, etc., electricity produced at Niagara Falls.
The government will not undertake the work be-

introdu(;e a

A

SIGNIFICANT admission of the inroads of the
is made by Mr.
William J. Lloyd, assistant district sitperintendent of

telephone into the telegraph business

Western Union company

the

at

Chicago, in an in-

new

terview on the prospects of the proposed

tele-

graph system to connect Chicago, St. Louis and other
western cities. "Not the least significant point," said
Mr. Lloyd, "is the competition of the long-distance
telephone company. Time was when offices ICO, 200,
3C0, and even 400 miles distant were the most profitable in the business.
Now it requires the utmost
vigilance on our part to keep them remunerative.
The telephone is used all around us in this and to
nearby states. For instance, take Decatur, 111. Not
long ago the receipts of that office were $400 a month.
To-day the earnings have dwindled to $200 because
of the telephone service." The ever-growing competition of the telephone with the telegraph has been

tically

cause, in the present slate of the art,

recognized for a number

of years, of course; but

holds

•

two great telegraph companies.

December

1902,

14,

the

German

tariff

act,

which has attracted so much attention in all commercial countries, was passed by the Reichstag and

was immediately thereafter confirmed by the Bundesrath and became a law of the German Empire. The
imperial decree followed, announcing

its

provincial

enactment,

defining the classes of articles that are to be duty

A

all.

definite investigation

and declaring that the date at which the new
tariff law would become operative would be announced hereafter. When this will be will depend
mainly upon the lime that will be necessarily occupied in negotiating new commercial treaties with
the several nations (including the United States)
with which Germany has had such treaties during
the last 10 years, which treaties must now be revised
and agreed to on the basis which will be established
bv the new tariff. How long this will require is a
matter of conjecture, but it is generally thought that
the treaty negotiations will occupy from 12 to iS
months, which would bring the new tariff law into
force somewhere between January and July, 1904.
In common with other American products electrical machinery and appliances and, in general, maby the
such as dynamos, motors, transformers, etc., are now to pay
a duty of $2.14 on each 100 kilograms (220V2 pounds
nearly) for machines under 500 kilograms in weight,
$1.66 per 100 kilograms for machines of 500 to 3.000
kilograms, and $1.42 per 100 kilograms for machines
all

new

Thus

law.

kinds, are

electrical

affected adversely

machinery,

weighing more than 3,000 kilograms. Machine tools,
hydraulic presses, welding machines and mechanical
hammers are classed together and are listed at rates
of duty varying from $4.76 per 100 kilograms for
machines of 250 kilograms or less to 97 cents per
100 kilograms for uiachines weighing over 10,000
kilograms.
Steam engines, turbines, gas and caloric
engines, blowing machinery, pumps, portable cranes,
pile drivers and power hammers, ice machinery, efc,
range from a rate of $23.80 per 100 kilograms for
machines weighing less than 40 kilograms each to
$4.28 for machines between one and two tons in
weight, and so on down to 83 cents per 100 kilograms for machinery weighing more than 100 tons
each.
Telegraph instruments, telephones, electrical
power transmitting apparatus, electrical measuring
grams.

etc.,

are listed at $14.28 per

.\utomobiles,

down at $2.38 per
With scrupulous
first

to last, favors

railroad

and

street

100 kilocars

are

the

new

tariff

and supports the

act,

not

made
power

of

be

into the

may

that

be conveniently developed.

still

On

one of the business

Chicago there

streets of

is

a projecting sign in polished brass in relatively close

proximity to another sign projecting over the sidewalk and lettered with incandescent lamps. At night

when

the

sign

electric

flashed

is

by an automatic

— which

from

interests of the

way — is

belongs to another owner, by the

When

very obvious.

the observer

is

on the

electric-

sign side of the bra^s sign the lettering of the latter

seen to stand out from the dai'kness at regular

from the lamp-studded
enhanced by the fact that one
side of the electric sign is dark while the other is
flashed.
Thus to the ^.pectator approaching from the
proper direction the electric sign is, at intervals, only
intervals by reason of the light

The

sign.

effect

is

imperfectly visible, while the brass sign, farther on,
in

is

flood of

full

the electric sign.

obtains the benefit

from the adjacent

light

side of

The owner of the brass sign thus
of much valuable illumination, for

which, presumably, he docs not pay.

Is there not a

lesson in this probably accidental arrangement bear-

Would

ing on electric-sign work?

it

not be possible

make effective use of the reflected light by design? The possibilities of the use of reflected light
in sign work at night deserve study and experiment.

to

It

is

probable that by judicious reflection central-

men

station

more

be able to present

will

sign effects than the staring lamp designs

striking

now cm-

ployed, with the expenditure of less current.

Telephone companies

be somewhat interested
Kentucky Court of Appeals, in which the liability of the exchange company
to the subscriber under the ordinary form of contract
will

recent decision of the

in

a

is

defined.

It

appears that by mistake a physician's

telephone was disconnected for non-payment of rent

when

the rent
the

that

was

in fact paid.

telephone

was

During the

disconnected

18 hours

persons

en-

deavoring to reach the physician by telephone were
informed that the telephone had been disconnected
for

non-payment of

rent.

The

pecuniary injury.

The

physician suffered no

court held, in an action by

the physician against the company, that he could not

The measure of damages,
was the amount paid for the service
for the time the telephone was disconnected, taking as
a basis the amount paid per month. The Court of Ap"There was nothing in the case to
peals said in part
warrant an instruction on punitive damages, and the
court properly refused to instruct the jury on this
The plaintiff had by contract acquired the
subject.
recover punitive damages.
the court held,

:

right to

a

certain

service,

and, this contract being

broken, the measure of damages is compensation for
the breach, as in other cases of broken obligations.

The
is

case

is

entirely different

from those where there

a physical trespass, as in the case of the expulsion

of a passenger from a train, where there is not only a
This is a
breach of contract, but an actual tort."

common

sense,

be gratified to

know

position that seems to be justified by

100 kilograms.
care

be

will

amount

present situation as to the

free,

chinery of

should

finances

risked in an undertaking not of equal advantage to

is

On

the

that

only possi-

and Mr. Ross

device the advantage to the neighboring brass sign
it

seldom that such a direct and particularized adit has been made by an officer of either of

the

is

it

ble to serve a portion of the province,

—

instruments,
Mich.,

United States and Gernianv.

tric

mission of

207

and

effort to increase the efficiency

remains to be seen to what extent it may
new commercial treaty between the

It

be modified by a

ard of employment of railroad telegraphers should

is

205
205

number

"bureaus" and "departments" and "commissions"
should be reduced rather than increased, anv honest

203
204
204

205
205

Sparktug at Switches, Illustrated
EdisoQ Storage-battery Improvements
Manila Electrical Franchise

although, on general principles, the

203

Il-

lustrated

Noblelt Cable Box,

202
203

classes.

is

1746.

New

agricultural as against the industrial and mercantile

subject

legislatures.

Eastern Office, 193 Times Building,

1903

14.

and telephone companies
that it is the law as well

will

—
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The Electron Theory.

Chicago Electrical Association.
An

innovalion in the way of meetings was instituled by the Ciiicago Electrical Association on Marcli
6lli, when about 50 members and friends met for a
semi-social evening at the Albion Cafe in the Pullman Building. Dinner was served at six o'clock
in a pri\'ate dining room, after wliich the meeting
resolved itself into ^an informal and social gathering.
President P. B. Woodworth presided in his usual
happy manner and Introduced S. G. McMeen of the
engineering department of the Western Electric
Company, who made the principal address of
i\Fr.
McMeen chose for his subject
the evening.
"Middle-west Engineering— An Optimist's View,"
and contrasted the engineer of to-day and the engineer of 10 years from now. At the present time the
engineer acts largel}' in a commercial capacity, his
duties being principally to see that his employer's
money is spent wisely and is productive of the best
results, while a decade hence, the speaker predicted,
the engineer will act as the executive officer, or, in
other words, will step to the front and handle his
work with his own authority and responsibility. Mr.
McMeen believed that the future of the engineer is a
very bright one, and in general he took a very broad,
cntimistic view of the coming years' development in
engineering lines. ,'Vmong other points touched upon
was that while practically no improvement had been
made during the past centuries in the arts, such as
painting and sculpture, yet in science the advance
had been steady and was not to be compared with
the work of a few hundred years ago. Mr. McMeen's
reputation as an entertaining and instructive lecturer
is well known, and his address "was very well received.

Harold Almert of Oak Park then addressed the
on standardization of advertising literature, reading the reoort that was made on this subject at the recent Milwaukee convention of the Northwestern Electrical Association and printed in full in
Mr. Althe Western Electrician of January 24th.
mert highlv indorsed an investigation of this subject
and moved that a committee of three be appointed
so that the Chicago Electrical Association could cooperate with the Northwestern and other associations
which were taking the matter up, so that they might
all
work toward the same end. The motion was
unanimously carried and the following-named members were afterward appointed: Harold Almert, R.
F, Schuchardt and C. W. Whitney.
The rest of the evening was spent in informal talks
by D. W. C. Tanner, J. L. McQuarrie, R. F.
Schuchardt and others on association matters and
other matters of interest. The meeting adjourned
at 9:30 p. m., the unanimous sentiment being that it
had been an unqualified success. The next regular
meeting of the association will be held in the association's room at 1741 Monadnock Block, on March
association

2Cth, w^hen S. J. Earned, general superintendent of
the Chicago Telephone Company, will read a paper
on "Telephone Service."

Space-telegraph System to Be Installed
in Chicago.
Within a few days an attempt i? to be made to
operate a space-telegraph system over some of the
most congested portions of Chicago. The test will
be made between the citT,- offices of Armour & Co.
in the Home Insurance Building, at the corner of
Adams and La Salle Streets and the Armour packing plant in the Union Stock Yards. Poles are to be
erected on these buildings so as to avoid interference with any intervening steel buildings
or
structures.
The distance between the two points
The
in an air line is between 4^^ and five miles.
test will be conducted by Mr. White, C. C. Galbraith
and Lee DeForest, officers of the American DeForest Wireless Telegraph Company of New York
city.
It has been stated that if the experiments result successfully, and if it is demonstrated that attuned messages can be transmitted. Armour & Co.
may establish the system permanentl}' and also connect its other local offices, thus doing away with
manj^ miles of telegraph wires at present employed.
Another proposed wireless-telegraph station is to
be erected at Euclid Beach Park, near Cleveland.
where messages will be received and sent to other

lake

ports.

The

station

will

require

two 200-foot

masts connected by a cross wire, from which will
be strung vertical w-ires to the ground for receiving purposes.
An alternating current will be used
and. it is stated, no coherer will be needed in receiving the messages, the DeForest system being employed.
It is hoped to have the station completed
by May ist, and all the boat lines stopping at that
port w-ill be solicited to equip themselves to use
the system.
Stations will also be established at all
the other large lake ports, it is said.

Canadian Electrical Association.
The annual convention of the Canadian Electrical
Association will be held in Toronto on June loth,

nth and
members

The

committee consists of all
of the association residing in Toronto, with
12th.

local

Wright as chairman. P. G. Gossler of MonA. A. Dion of Ottawa, and J. J. W>ight, Toform the committee to aw-ard prizes for papers
cf superior merit. It is expected that the coming
J.

J.

treal,

ronto,

be largely attended, especially by
the w-estern members, and that the programme will
combine in a profitable degree instruction and pleas-

convention will

ure.

207

H. A. Lorentz has made an important

Death of
theoretical

In a paper on "The
Equations for Electromagnetic PhePonderable Bodies,' Deduced from the
Theory oi Electrons," read before the Royal Academy of Amsterdam, the author passes from the case
of the propagation of light in transparent substances
moving with a constant velocity to a more general
case.
He transforms the original equations into a
set of formulae, which, instead of quantities having

advance

in the electron theory.

Fundamental

nomena

in

reference to individual electrons, contain only such
as relate to the state of visible parts of the body,
and are, therefore, accessible to observation. These
formula hold for bodies of very different kinds, moving in any way we like. The results are mainly
those arrived at by Poincare, although the treatment
different.
The ether is, as before, supposed to
is
remain at rest and to penetrate the charged particles.
The equations of the electromagnetic field
are. therefore, to be applied to the interior of the
electrons, as well as to the spaces between them.
The two final equations deduced may be used without applying them to individual electrons, but they
are intimately connected with the distribution and
motion of elementary electric charges.
If the electron has an invariable charge, and a
positive ion is always a single atom from which an
electron has been split off, it is reasonable to suppose
that the positive electron will also have an invariable
charge. It should, therefore, show a ratio e/m varying only with the atomic weight, and the ratio should
change from one substance to another in a manner
solely depending upon the known atomic weight of
the substance. W. Wien has for some time been
endeavormg to discover such a regular variation
But all the experiments hitherto
in the canal rays.
made result in showing that there is no abrupt transition from one
value to another.
The "specific
charge," as Mr. Wien calls the ratio e/m, in a
foreign contemporary, may be anything from 750
For both hydrogen and oxygen it
to 10 millions.
figures at about 10,000.
This would be the correct
figure for hydrogen in the ordinary electron theory.
and the author thought that the same value obtained
in oxygen might be due to impurities of hydrogen.
But the purification of the oxygen led to no more
decisive results.
It must, therefore,
be assumed
either that the positive electron can be bound to a
number of material molecules, or that it can be subdivided.
In a German scientific journal W.
Kaufmann
nroves. with the aid of a theory furnished by Abraham, that the mass of the electron is "aoparent"
i.
e.,
due to its electromagnetic inertia. An attemot
was made some time ago, with imperfect material, to
verify Abraham's theoretical demonstration, but the
"material" mass of the electron then came out negatively.
With better material, there is now found
to be a comolete agreement between theorv and experiment. The experimental method wa= essentially
tb^t of "crossed spectra." the magnetic spectrum
of a sheaf of Becquerel rays being suoerimnosed at
riffht angles on the electrostatic snectrum.
The results obtained show that the equations are accurately
fulfilled, and as they are based upon a nurely electromagnetic mass, the apparent mass of the electron
must be purely electromagnetic.

Popoff Self-decohering Coherer System.
Alexandre Popoff of Cronstadt, Russia, the well-

known

space-telegraph inventor, has been
LTnited States patent for an invention of
cohering coherer system. The coherer or
ductor, as it is called, comprises a tube

in such

a self-de-

radio-confilled

with

manner through

to be operated thereby. The
of the coherer extend into the
tube and lap past each other. The granular filling
consists of crushed steel beads, the individual grains
of which retain the rounded polished surface, as well
as the acquired angular fractured surfaces, thus giving various degrees of oxidation.

an induction
metallic

coil

as

electrodes

Electric Railways in Canada.
The annual report of the Canadian Department of
Railways and Canals has been issued, and in respect
to electric railways in the Dominion it shows that
there were on June 30. 1902, 558 miles of electric
railway completed, of which 553 miles were laid with
The paidsteel rails. 169 miles being double-track.
up capital amounted to $41,593,063, of which the
The gross
municipal aid amounted to $173,000.
earnings aggregated $6,486,438, an increase of $718,working
expenses,
leaving
and
the
$3,802,855,
155,
net earnings of $2,683,583. The number of passengers
carried was 137,681,402, an increase of 16,744,746, and
the freight carried amounted to 266,182 tons, a decrease of 21,744 tons. The car mileage was 35,833,841.
Eight persons were killed on these railways. Electric power was supplied in 13 cases by water and in
Ontario has 334 miles of elec27 cases by steam.
Quebec, 140;
Brunswick, 12;
tric raihvay;
Manitoba, 13, and British Columbia, 45 miles. One
company has ceased operation.

New

Arnold.

Company of Chicago. He was a brother of
Arnold and .of other members of the wellknown Arnold family.
and was highly esteemed
by many friends and acStation
B.

J.

quaintances in the

elec-

field

who admired

his ability

and character

trical

and

lament his un-

will

timely death.
in

Mr. Arnold was born
Ashland, Neb., and

received his education in
the
of
public
schools
that place and Hillsdale

College

at

Hillsdale,

From

Mich.

t o
1893
E. B. ARNOLD.
1895 he had charge of
the factory of the Pumpelly-Sorley Storage BatSince 1895 he had
Chicago.
tery Company in
been connected with the Arnold company in the
His duties kept him out of
capacity mentioned.
town most of the time, and he supervised the busi-

ness end of the construction of many important installations carried out by the Arnold company, such
as the Chicago and Englewood storage-battery road,
the Chicago and Milwaukee electric railway, the

Baring Cross shops of the St Louis, Iron Mountain
and Southern Railroad at Little Rock, Ark, the
Lansing (Mich.). St. Johns and St. Louis electric
railway and the Oak Grove shops of the New York
Central Railroad at Oak Grove, Pa. He was just
finishing up his work in Oak Grove when he was
taken ill. He was removed to Lock Haven and received the best of care, but his disease took an unexpected turn for the worse and in the last two or
three days of his sickness he sank rapidly to the endMrs. Geraldine Arnold, mother of the deceased, was

summoned from Chicago and

arrived in time
son breathe his last.
In addition to his mother, Mr. Arnold is survived
by five adult brothers Bion J., Wayland L. and
hastily

to see her

—

Ralph G. of the Arnold Electric Power Station Company of Chicago, Ward S. of the Chicago office of
the Stanley Electric Manufacturing Company and
Harold W. of the Western Electric Company and
one sister, Mrs. Gould, wife of D. C Gould of the
Stromberg- Carl son Telephone Manufacturing Company. The remains were brought to Chicago, the
funeral being from the residence of B. J. Arnold.
Burial was at Ashland, Neb.
Mr. Arnold was a young man of high principle
and excellent capacity. He was noted for an extraordinary aptitude in mental numerical calculation, and
his grasp of all business details was precise and ac-

—

He possessed the fullest confidence of his
curate.
friends and associates, and his services were of great
value to his employer.

He was

unmarried.

granted a

a granular metallic resistance chain and in its circuit,
connected up without relay or tapper, are one or

more telephones connected

E. B.

Everton Burritt Arnold died in Lock Haven, Pa.,
on March 9th, after an illness of loCdays, from
typhoid pneumonia, aged 31 years. For a number
of years Mr. Arnold had been engaged in a con
fidential capacity in charge of material and finances
on construction work for the Arnold Electric Power

Electrical Exports for January.
The electrical exports from the United States for
the month of January, 1903, amounted to a total
value of $795,549, as compared with $828,574, for the
corresponding month in 1902. The exports for January of the present year thus show a decrease from
those of the corresponding month of last year
comparison of the exports
amounting to $33,025.
of electrical machinery, however, shows an increase
from $409,470 for January, 1902. to $556,315 for January, 1903. The decrease in the total amount of exports is accounted for in the falling off in electrical appliances, such as telegraph and telephone

A

instruments, the figures being $419,098 for 1902 and
$239,234 for 1903.
Classified according to destination, the exports of
electrical machinery to some of the principal buyers

United Kingdom,
during January were as follows
Japan,
British North America, $106,078
$243.102
Mexico, $32,992
British
Brazil, $34,330
$72,645
Australasia, $20,335; British Africa, $4,774; Cubi,
$2,074; France, $2,445; Germany, %3,667; Argentina,
Chinese Empire,
Philippine Islands, $2,471
$3,001
$250; British East Indies, $946; Central American
Honduras, $4,848 Hongkong,
British
States and
There has been a decided increase in ex$3,568.
ports of electrical machinery to all of the above
countries except Germany. Cuba and the British
East Indies, the last named being the only one to
show a marked falling oft', the figures being $33,027
in January, 1902, as against $946 in the first month
of 1903. The United Kingdom, Mexico, Brazil and
Japan show the greatest increase, Japan taking vhu
lead, with an increase from $13,147 in January, 1902,
to $72,645 in January, 1903.
:

;

;

;

;

;

;

;

;

WESTERN ELECTRICIAN

208

March

DEVELOPMENT OF THE TELEPHONE
Recent Telephone Inventions.
Indicative of recent progress in the telephone industry' is a set of six patents issued to different inventors last week. Three of these cover telephone
transmitters, and are represented in Figs, i, 2 and 3.
The transmitter shown in section in Fig. i is the
invention of Lemuel Mellett of Somerville. Mass.,
the patent being assigned to the Microphone Transmitter Company of Boston. The object of the invention is to obtain greater delicacy or receptiveness

busy.

is

The

relay or device thereupon acts to con-

trol a local circuit containing a suitable source of
electricity and the operator's telephone or other re-

sponsive device. The strength of the current flowing in the local circuit may be readily adjusted as
desired, and in this manner the strength of the click
in the operator's telephone may be suitably adjusted.
The patent is assigned to the Kellogg Switchboard

and Supply Company.
.A.n

invention relating to common-battery telephone

14,

190.-,

FIELD.

"Trouble Test for Automatic Telephone Systems."
The invention relates to improvements in automatic

means for indicating the occurrence of electrical or
other trouble in the operation of automatic telephone
systems, and has for its primary object the prevention of delay or interruptions in such systems by
the immediate notification of the switchboard attendant of the presence of such trouble either in
the exchange or on the line.
In the Faller system each successive switch is accompanied by or depends upon one complete revolution of a so-called "master shaft."
When the system
is in order, each revolution of this master shaft is
completed in a predetermined length of time and no
longer.
This revolution of the shaft, however, is not
continuous, but its motion is interrupted once and
resumed again. The whole cycle, though, occupies a
predetermined period. Should any trouble occur to
prevent a complete switch from being effected or
should anything happen to prevent this master shaft
from making its revolution in the prescribed time,
including its failure to start again after its usual
momentary stop, the delay will cause the operation
of a signal which will notify the attendant of the
occurrence of trouble. '1 o this end Mr. Reeves'
invention comprises the combination and arrangement of parts shown in Fig. 6.

Affairs of the Strowger Automatic Tele-

phone Company.
Fig.

1

Mellett TraDsmttter.

Ho^mck Transmiller.

Lawson TraQsmitler.
RECENT TELEPHONE INVENTIONS.
Fig.

r.

instrument with a consequent increase in the
loudness and distinctness of the sounds given out
This object is atat the receiving end of the line.
tained by dispensing with the ordinary diaphragm
as the primar}" sound-receiving element of the transmitter and employing in its place a primary sound
receiver, consisting of a number of mechanical vibrators, preferably attuned to the notes of the scale
and provided in sufficient number to take up all or
the principal tones of the speaking voice, such viresistance-varj'ing means,
brators controlling the
preferably by direct attachment to the movable elecin the

Differences arising at the annual meeting of the
Strowger .\utomatic Telephone Company of Chicago, have been brought to a climax by an application for an injunction restraining Jacob L, Kessner,
^

systems or systems in which the battery or other
source of electrical energy is centralized at one
point and in which local batteries at the subscribers'
stations are or may be dispensed with, is shown in
Fig. 5 and is patented by Samuel B. Fowler of Morristown, N. J.
The invention is particularly concerned with that part of such a system which is

Adolph Nathan, Louis Stumer, Max Sello and Joseph Siegel from "asserting that they were directors
of the Strowger Automatic Telephone Company or
asserting that A. E. Wilson, Joseph E. Harris. Edwin
W. Gearhart, Sanford F. Harris and Albert G.

Wheeler, Jr., were not elected directors of the said
company." The faction represented bv Albert G

Wheeler

asserts that its rights were ignored at the
meeting of stockholders. By using unusual
methods and throwing out about 4,000 votes, it is
said, Mr. Kessner and his followers elected them-

recent

trode.

selves.

Albert F. Lawson of Buffalo, N. Y., is the inventor of the transmitter shown in longitudinal section in Fig. 2, the object of which is to increase
materially the resonance and sensibility of the
operative parts.
To that end the invention consists
of an arrangement
by means of which
the effect of the human voice in the form of
>ound waves, is exerted against the back or inside
face instead of the front or outside face of the diaphragm or diaphragms, forming a part of the walls
of the vocalizing chamber of the transmitter.
The transmitter shown in vertical section in Fig.

FIG.

5.

F0\\'LER

CENTRAL-ENERGY SYSTEM.

comprised

in the circuits of the switchboards in the
central office or exchange.
The objects attained by

the invention are the simplification of the signaling
circuits, particularly the cord circuit, the provision
of a positive busy test, and the doing awa)' with
the need of cutting off the signaling battery current
and the substitution of another current for talking.
In the system are combined a subscriber's line,

open when not in use, a common
to ground, a relay bridged on the
the
FIG. 4.

common

batterj'

connected
with

line in series

battery, a circuit including the sockets

Pt

DEAN TELEPHONE TESTING SVSTEM-

^Btj

is the invention of Charles Holmok of Cleveland,
I
Ohio, whose object is to produce an instrument
which shall be extremely sensitive to sound, while
A
it
is at the same time simple and inexpensive.
further object is to provide means for readily adjusting the parts, so that the same instrument can
be adapted to various conditions and to the different
requirements of local and long-distance service. The
transmitter has a front case carrying a diaphragm
and a bracket having arms with axially aligning
screws mounted in the arms. A metallic ring is
supported between the points of the screws and a
carbon disk mounted in the ring has an inclined
bore, and a carbon ball carried within the bore is
adapted to rest against the diaphragm.
\Villiam W. Dean, a well-known Chicago telephone
man, has invented the testing system for telephone

shown in Fig. 4, the diagram illustrating two
telephone lines and the necessarj' central-station apThe object of the invention is to provide
system particularly adapted to that class
of_ telephone lines wherein no special testing terminal
is provided upon the switchboard, one of the main
line terminals of the switch socket or a terminal
connected with one side of the talking circuit during
a connection being relied upon for testing purposes.
liach operator is provided with a testing circuit
having a high resistance and preferably also a high
impedance, and which preferably takes the form of
a relay which is adapted to be connected with all
of the cords controlled by the operator, the relay or
test-i|esistance device being normally in circuit with
the tips of all of the calling or testing plugs.
When,
therefore, the tip of any one of the plugs is touched
to the testing terminal upon the switchboard, a current will traverse the relay or test device if the line

The defeated

faction

say that the election

was a

farce, and that as they were unable to secure
any judicial rights at the meeting, they will go into
court.
Jacob L. Kessner and six of his followers
were, therefore, served with subpcenas to appear in
Judge Dunne's court, where the matter will be taken
up.
They will be required to produce the proxies
of the stockholders voted by them at the annual
meeting, and which Albert G. Wheeler and Joseph
Harris allege in their petition to have been illegally
dated or executed. Mr. Kessner says that there wa's
nothing illegal about the election, and maintains that
the 4,000 votes referred to were thrown out because
proxies of a later date had been secured.

Bell

Telephones

In

Canada.

the annual gen-cral meeting of the shareholders
of the Bell Telephone Company of Canada, held in
Montreal, the report of the directors showed that
5.623 new subscribers were added during the year,
the total number of sets of instruments now earning
.A.t

rental being 48,481.
The company now owns and
operates 377 exchanges and 553 agencies. Over 2,655
miles of wire was added to the long-distance system in 1902. The long-distance lines now owned
and operated by the company comprise 26,848 miles
of wire on 6,991 miles of poles.
There were $250,000 worth of five per cent, bonds sold during the
past year, the premium on which amounted to $22,All the retiring officers were re-elected.
809.

TELEPHONE MEN.
Dobie died at his home in Sigourney, Iowa,
on February 27th. Mr. Dobie was a prominent figure
in the Iowa Independent telephone field.
He had
been president of the Southern Iowa Telephone Association, and at the time of his death was manager
of the People's Telephone Company of Sigourney.
C. B.

.-\t
the annual meeting of
Zanesville (Ohio) Telephone
pany, held a few days ago, the
cers were chosen
President,

lines

:

the

directors

of the

and Telegraph Comfollowing-named offiF. S. Dickson ; vice-

president, S. M. Granger; treasurer, R. W. Judd:
secretary and general manager, J. B. Rhodes. It was
decided to spend $40,000 on improvements and extensions.

paratus.
a testing

FIG.

6.

REEVES AUTOMATIC TROUBLE-TEST SYSTEM.

of the jacks and a resistance between the sockets
and one terminal and adapted to be connected by
the action of the relay to the common battery.
A
back contact for the terminal is connected to the
ground, and a conductor is adapted to be connected
to any^ of the sockets and includes two lamps.
An invention which is especially applicable to the
Faller automatic telephone system is covered by a
patent issued to Frank Norris Reeves of New York,
N. Y., assigned to the Electromechanical Improvement Company of Charleston, W. \''a., and entitled

.V party of officials of the American Telephone
and Telegraph Company has recently been on a tour

of inspection of their southern properties. In the
party were Frederick P. Fish of Boston, president
of the .American company; Edward J. Hall of New
York, vice-president of the American Bell company
and president of the Southern Bell companj', and a
number of other officials. In honor of the removal
of the Southern Bell felephone Company's headquarters from New York to Atlanta, W. T. Gentry,
general manager in Atlanta, will give a dinner
honor of Edward J. Hall, president of the Southern
Bell company, and other oiEcers.

m

:

March

14,
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Ohio Telephone Notes.
Tlie Franklin

Creek,

Wayne

Union Telephone Compan.v

of

Apple

County, has been incorporated, with
by Frank A. Beazell, H. M.

a capital stock of $7,000,
Meier and others.

The North Benton-Deerfield Telephone Company
North Benton has been incorporated, with a capistock of $1,000, by D. J. Miller, A. R. Cobb,
George B. Kinsey and others.
W. H. Fledderjohann and others have purchased
the plant of the Citizens' Telephone Company at
Logan and the name will be changed to the Home
>f

tal

209

The Gainesville Telephone Company, with headquarters at Sparta, Tenn., will extend its lines to a
number of towns, connecting with the Cumberland
Telephone Company at Stanford, Ky.
The Piedmont Telephone Company, Gastonia,
N. C, now owns the telephones in 23 towns. The
recently purchased exchange at Shelby, N. C, will
be rebuilt.
long-distance line from Lincolnton
to Asheville, N. C, will also be built.
L.

A

Indiana Telephone Items.

Company.
The Point Rock and Wilkesville Telephone Com-

The county commissioners of Cass County have
granted to the Burrows Telephone Company the

pany of Wilkesville has been incorporated, with a
an Independent line
in Meigs County.
James Westfall, Gard McLaughlin.
George Barnes, A. W. Humphrey and others
are interested in the new company.
The Elida Mutual Telephone Company of Elida,
.Mien Countv. has been incorporated, with a capital
S. D. Crites,
-tock of $_''i.ooo, by R. E. Jones.
William S. Peters and others are interested in the

right to operate Independent telephone lines in that
county.
The company was recently incorporated
with a capital of $8,000. An exchange will be built
at Burrows, but the company's purpose is to serve
the farmers.
meeting of the stockholders of the municipal
telephone company promoted by Mayor Covert of
Evansville will be held this week. With the exception of a few thousand dollars, all of the stock necessary has been taken. The remainder will be taken
by the successful bidder among the five construction
companies which are preparing to bid on putting
in the plant.
Mayor Covert insists that Evansville
is the best situated city in the country for the introduction of the Independent telephone. He says the
Independent lines extend to within a few miles of
the city in all directions and that connecting lines

I'clephone

capital stock, of $-t,ooo, to build

ctinipan}'.

The Home Telephone Construction Company of
oledo and Wauseon has organized the Northwestern Toll Company, which will build long-distance
lines connecting 16 of the largest northern Ohio
towns with the new Independent plant at Toledo.
The Barber-Brailey sjndicate of Wauseon is at the
bead of the movement.
I

The Hoagland Run Telenhone Company
field.

of Bliss-

Coshocton County, has been incorporated, with

a capital stock of $5,000, to build a local plant with
Andrew Reiss, F. M. Curtis and
radiating lines.

others are the incorporators.
Ezra M. Lawton owns a telephone franchise in
Cincinnati, or one was granted to him, and it is
believed that an Independent system can be operated
Several Cleveland parties have been in
under it.
Cincinnati lately conferring with the gentlemen in
regard to it. An earnest effort is being made by the
Independents to get an honorable foothold in the

Queen
The

City.

Home

Telephone Company of Dayton

will, in

One of the
a short time, be ready for operation.
daily newspapers not long ago contained an article
to the effect that the business men would not take
hold of the new proposition until actually necessary, or, in other words, until it secures enough
patrons to make it useful to them.
The agents of the American Telephone and TeleCompany met in Columbus two days last
week to discuss questions relative to the various matThey report heavy
ters pertaining to their work.
graph

competition in the long-distance business.
The Phalanx-Leavittsburg Telephone Company of
Phalanx, Trumbull County, has been incorporated
C. J. Rood, A. N.
with a capital stock of $5,000.
Rood and others are interested.
The Harpersfield Telephone Company of Cork
Fifty subscribers have
will shortly be incorporated.
been secured.
It is said that the Sandusky Telephone Company
will earn 11 per cent, on the capital stock this year.
It has in operation 1,100
It paid six last 3'ear.
telephones.

The Home Telephone Company of Toledo is already in need of additional switchboard facilities,
and the matter will be taken up at the annual meeting to be held in a few days.
The Hannibal and Round Bottom Telephone Company, Hannibal, has been incorporated, with a capital stock of $1,000, by J. A. Fraley and others.
The Monroe Mutual Telephone Company of
Greenville, Vi. Va., has been incorporated, with a
capital stock of $8,oco, to build lines in Monroe and
Somers Counties, that state. J. M. Ballard, C. S.
Whitten and other Greenville gentlemen are interested in the company.
O. M. C.

Southern Telephone Developments.
J. W. Jarvis has about perfected details for installing a local telephone system in Canton. Ga., to
work in conjunction with the Southern Bell.

In connection with the possible removal from New
to Atlanta of the headquarters of the Southern Bell Telephone Company, it is said that the longdistance lines may be considerably improved.
The South Carolina Long-distance Telephone Company of Columbia has completed connections with
Rock Hill, 100 miles distant
The -consummation of the big scheme of the Mem-

York

Pupin Telephone Load Colis.
Mention has already been made in these columns of
the experiments conducted on telephone circuits near
Berlin. Germany, to determine the advantages of applying to the lines the inductance or load coils which
have been invented by Professor M. I. Pupin and
which are used in this country by the American
Telephone and Telegraph Company. The Germany
experiments showed that by the application of Pupin's
system, an underground cable with a conductor of one millimeter diameter could be rendered equivalent in speaking capacity to an ordinary
unequipped overhead wire of two millimeters diameter, or four times the section.
The arrangement
of the iiiductance coils was very simple. Each set
of 14 coils of annular construction was inserted in

A

can be put up at small expense.

A

representative of the Central

Company, from Chicago, was

in

Union Telephone
Muncie last week

endeavoring to adjust the differences between the
striking linemen and the local management.
It is
said that other employes of the Central Union may
strike in sympathy with the linemen if the trouble
is
not settled. Several hundred of the company's
subscribers will order their telephones out if the
differences are not speedily adjusted.
The Bell Telephone Company, which put in its
service in Clay City two years ago in opposition to
the Home Telephone Company, has cut off its service,
having lost over $4,000 in the venture, it is said.

New

telephone companies were incorporated last

week as follows
Fisher's Station and Oaklandon Telephone Company; capital, $4,000. The company will install exchanges in both towns and operate a system extending into Marion and Hamilton Counties. Tlie incorporators are Jonathan Conkle, Bert Klepfer, Oaklandon, and John R. Hoss and A. S. Neaver, Fisher's
Station.

The

St.

Joseph Union Telephone Company with

a

capital stock of $10,000.
The company will establish
exchanges in Claudville and Wakarusa, construct
and operate lines in St. Joseph and contiguous counties.
C. B. Nettrow, Claudville, and E. L. Davidhizar and A. F. Gocker, Wakarusa, incorporators.
The Bell Mutual Telephone Company of Marion,

Hancock
$400,000.

and Hamilton Counties
capital
stock,
H. S. Offenbacker, Robert E. Bell and
;

Asa Hamilton,

incorporators. The company will operate in the three counties above named.
F.

Telephone News from the Northwest.

A

bill
is
before the Minnesota Legislature to
provide a penalty of $100 fine or 90 days in jail for
defacing telephone or telegraph poles or injuring
the soil supporting the poles.

no.

I.'j^l'LFIN

TELEPHONE LOAD~COILS.

LNDKR-

GROUND CABLE ARRANGEMENT.
an iron box, and the necessary connections to the
cable made by means of a special connection box,
both being subsequently filled up with compound.
Fig. I gives a view of such a box with the connections complete.

The

coils

were inserted

in the

underground cable

an average distance of about 1,300 meters. Each
coil introduced a resistance of about 4.1 ohms in
each wire of the circuit, and an inductance of about
at

0.062 henrj'. As the resistance of the cable conductor, with coils included, amounted to 23.5 ohms
per kilometer, while the wire-to-wire capacity was
about 0.037 microfarad per kilometer, the value of

the attenuation constant became 0.0106. The selfinduction of the simple metallic circuit measured
with an alternating current of 900 periods per second gave 0.0003 henry per kilometer. The attenuation constant for the simple circuit was therefore
0.06 (at 900 periods).
Consequently, by insertion
of the coils, the inductance was increased 2Cio-fold,
and the attenuation constant reduced to one-sixth.
As a result of this large reduction in the attenuation a considerable improvement in audition was to
be expected, and did, in fact, result.
The experiments on overhead circuits were conducted on a line about 150 kilometers long between
Berlin and Magdeburg. At every four kilometers
distance on a two-millimeter line was inserted a
coil of about six ohms' resistance and o.oS-henry
inductance.
On the completion of the loading the
speech over this line was considerably louder than
over a three-milhmeter line. The installation of
the coils was so arranged that at the poles where"

The Northwestern Telephone Exchange Company
has presented a

two years'

bill

to the city of

Minneapolis for

amounting to $590.
The Legislature of South Dakota has a bill in
consideration which requires telephone companies
service,

to connect at common points.
The Little Wolf River Telephone Company, said
to be insolvent, will, it is reoorted, be sold at auction
under order of the court.

The Northwestern Telephone Exchange Company
has strung two special wires to the state capitol
building in St. Paul, and all legislators have franks.
The West Wisconsin Telephone Company of Glenwood, Wis., has been incorporated with $5,000 capital stock.

The Wisconsin Telephone Company has arranged
Wausau Telephone Company at Wausau,
whereby the home company is to have the local field
with the

phis (.Tenn.) Long-distance Telephone Company is
progressing apparently very satisfactorily. It is said
that $200,000 worth of supplies have been purchased.
The company is projecting one of the most extensive
long-distance systems in the South. Meetings have
been held of Independent telephone men in other
cities, looking to a consolidation of interests in accordance with the plans of the Memphis company.
Those
C. E. Stinson is president of the company.
interested already own Independent systems in a
number of other cities.
The effort to secure a franchise for a new telephone -ystem in Chattanooga has fallen through.
A meeting of representatives of the Independent
telephone lines of Greenville, Tenn.. w-ill be held to
consider consolidating. Unless suitable arrangements
are concluded with the Cumberland company, it is
proposed to unite and establish a central station in

and the Wisconsin company will connect and give
toll and long-distance service.
The Twin City Telephone Company of Minneapolis and St. Paul has issued a new quarterly directory.
It contains over 10,000 names and 129 intercommunicating systems, or private switchboards.
The company has purchased a site in North Minneapolis for the erection of a North Side exchange.
Additional space has been secured on the east side
for the East Side Station, and additions are ordered
for the boards of both stations.
They are now on
the way. Two sections have been added to the
central exchange board in Minneapolis.
The Iowa Telephone Company will abandon the
local field at Centerville, Iowa, and will have only
a toll station there. The Centerville Telephone Company has the local field almost entirely.
It has been reported at Duluth that the Twin City
Telephone Company has absorbed the Zenith company there, while the Northwestern Telephone Exchange Company has likewise taken over the Duluth
Telephone Company. Both companies deny any such

Greenville.

absorption.

'

R.

FIG.

2.

PUPIN TELEPHONE LOAD COILS.

— OVER-

HEAD ARRANGEMENT.
wxre to be inserted double insulators were
on one of which the coil had been mounted
as shown in Fig. 2, and in this manner the alteration was effected without affecting the insulation
of the line. In the course of this experiment it
was discovered that each such coil must be provided
this could have been
with a lightning protector
so arranged that at both ends of the coil the disthey

affixed,

;

charge could be led to earth, but as actually erected
The
the coils were bridged by a vacuum protector.
conclusion from this test was that for telephone conductors on Pupin's system one-quarter the weight
of copper hitherto used will give the same efficiency,
or, in other words, at least four times the distance
can be covered by the same weight of copper.

Many of the citizens of Buffalo, N. Y., responded
to neatly printed invitations sent out by the officers
and directors of the Frontier Telephone Company
of Buffalo to inspect the new Independent exchange
at 332 Ellicott Street, on the afternoon and evening
of March lOth. The exchange is one of the finest
in the countrj'.

;

;

WESTERX ELECTRICIAN
Telephone Burglars

Noblett Cable Box.
men fully realize the importance

of a
Electrical
In order to give
well-biiilt. substantial cable box.
the vcrv best service to tbcir customers, telephone
companies and others using tl.ese devices require
boxes that are absolutely watertight and able to
The cable box illuswithstand all kinds of weather.
trated herewith, manufactured by the E. J. Xoblett
Company of Chicago, is said to be everjthing that

in

March

NEW

Chicago.

Telephone burglars constitute a new class of crimHeretofore the
inals for the police to contend with.
thieves have been content with breaking open slotmachine attachments and stealing the contents, but
now they actually tear the instrument from the wall
and flee with it. The first complaint of this nature
was received recently at one of the Chicago police
stations, and shortly after its receipt messages were
sent to police stations throughout the city warning
the police to be on the lookout for "telephone burFollowing the message was the description
glars."
of a telephone and receiver removed from the wall
in the establishment of .Arthur Franke, iSoo North
Clark Street.
When the proprietor appeared at
place of business in the morning he was surprised to see the wires daneling from the wall
He was
in his office wdiere his telephone had been.
rnalile to account for the loss until later, when he
Further
invesopen.
broken
discovered a rear door
tigation revealed the fact that other goods, the total
value aggregating $200, had been taken by the thieves.
The screws and attachments holding the telephone
had been neatly removed and the wires were not
his

damaged.

Improvements

in

Colorado.

1903

COMPANIES.

interested in a company which
has been granted a franchise to install a telephone
exchange at Odon, Ind.

M. H. Wright

is

Buckhannon, W. Va., is to have a telephone system
be installed by the Upshur Telephone Company
with a capital stock of $25,000.

to

The Monroe Mutual Teleohone Company
stall

a telephone

system

at Greenville,

W.

company has been incorporated with a

will in-

The

Va.

capital stock

of $8,000.

Farmers in the vicinity of Watson, 111., are to
have a telephone system. A company has been organized, to be known as the East Watson and Gil-

more Rural Telephone Company.

The Pittsburg

Financial Company of Pittsburg,
capitalized at $i,coo,oco, has been incorporated
maintain and operate telephone and telegraph
lines by William McKinely and Frank Haskell of
Pa.,

to

Pittsburg.

The farmers near

.\bilene, Kan., have formed a
co-operative telephone company, and sent
switchboard.
They have already 25 farms
connected with the lines, and expect to have over
100 by the first of April.

mutual
for

The Colorado Telephone Companj', with headquarters at Denver, has made arrangements for extensive
improvements to be made this year. The line will
be extended to many points throughout the state,
many old buildings will be replaced by new ones, and
he
new and modern appliances will be installed.
switchboard that is being put into the new building

14,

a

The Upsher County Telephone Company of
Buckhannon, W. Va., has been incorporated with a
capital stock of $25,000.
J. W. Downs, C. E. Downs
and G. V. Downs of Buckhannon, and others, are interested in the new company.

'1

a
of the latest type. It is said
fund of $1,000,000 has been provided to make exAt a recent meeting of
tensions and improvements.
the stockholders the followin.g-named officers were
elected
President and general manager, E. B. Field
vice-president, Alonzo Burt
treasurer, Edward B.
Field, Jr.
secretary pnd auditor, H. W. Bellard.
at

NOBLETT AEKIAL AND USUEKGROUND CABLE BOX.

Denver

that

is

;

finished
could be desired. It is made of i%-inch
lumber, and all joints are longucd, grooved and
hinges
the
and
framed
are
doors
white-leaded. The
and locking device bolted and riveted. Each box is
painted with two coats of asbestos paint inside, and
two coats of white lead outside. The company fur1 he
nishes boxes with any make of terminal head.
Nobleli boxes are said to be used by the largest
telephone companies and are built for any capacity.
They are guaranteed watertight. Some of the Nobfor over 10
lett boxes have been in constant use
years, and are said to be still as efficient as when
The company also supplies lock-nut
first put up.
cable terminals, lightning arresters and combination

cable terminals and protectors.

:

;

GENERAL TELEPHONE NEWS.
R. W. Storrs has been granted a franchise for the
construction of a telephone system at Defuniak
Springs, Fla.

The Crescent Telephone Company has been organized at Joslin, III., where a telephone system will
be operated. The company has a capital of $12,500.
Telephone Company, Jacksonexpend $.30,000 in improving its sys-

The Southern

Telephoning on Telegraph Circuits.
apparatus known as the Grauel telegraphone
has recently been successfully installed by some of the
large steam-railroad companies and is being experimented with by other companies. The device is used
to provide telephonic communication between a telegraph ofiTce and any point along a telegraph line,
where a train or car equipped with suitable apparatus may be caught in an emergency and desire to
communicate with headquarters. Connection is made
from the car with the aerial wire by means of a
metallic rod which looks like a jointed fish pole.
By means of a ground connection a telephonic curestablished in one direction or the other withrent
out making a loop in the wire and without interrupting the telegraphic circuit. The miter end of the
rod by which the connection is made is formed into
a hook which supports the rod on the telegraph
The telephone in the car or engine has
wire.
and the one or
positive and negative connections
of these is used according to whether it is
other
the
desired to communicate in one direction or the other.
B'- means of a masneto machine on the car, a current is sent which produces a buzzing sound in the

An

i."^

;

telegraph relay at the offices on the line, and the
operator, understanding this as a telephone call, responds by means of the telephone in his office. In
some of the experiments the receiving current was
so strong that the sounds received were audible in
any part of the car.

Bravery of Telephone
,\t

the recent large

fire

in

Girls.

Cincinnati

it

is

related

that the girls in the Telephone Exchange Building,
across an alley from the burning Pike Building,
were badly frightened as the dark clouds of smoke
The exchange rooms are
rolled about the building.
on the top floor of a six-story building and the night
force consists of eight exchange girls and the night

manager, George Cappes. The girls pluckily stuck
to their posts from i :.30 to 3 :,^o a. m., when the
flames were blazing in their windows to such an
Later thev reextent that they were ordered out.
turned to their stations, and when the large day
force of girls came on duty they fearlessly went
to the sixth floor for work, although the fire waged
all around them.

Bell

ville,

Fla., will

tem.

The switchboard

will be enlarged to 1,800

num-

bers.

Nampa, Idaho, having
quired
is

Ijy

raised the guarantee rethe Boise Independent Telephone Company,
telephone connections made by that

now having

company.

The Coeur d'Alene Telephone Company, organized
place a telephone system in Wallace, Idaho, in
opposition to the Bell, was to meet on March gth
to let contracts for construction.

to

have a telephone system.
L. Martin are the
incorporators of the company, which is to be known
as the Bureau County Mutual Telephone Company.

Bureau County,

J.

J.

111.,

is

to

Monson and A.

Stauffer, B.

A

telephone cable connecting the lower mainland
of British Columbia with Vancouver Island will l>e
laid by the New Westminster and Burrard Inlet

Telephone Company. This work

will cost

about $175,-

coo.

A telephone line will soon l>c constructed from
Springwatcr to Salem, Ore. The line w-ill be erected
and owned by a company at Dallas, of which Samuel
Phillips is president, and J. R. Shepard, secretary
and treasurer.
The Montana-W'yoming Telephone Company will
meet at Billings. Mont., on .A.pril 4th, for the purpose of increasing the capital stock from $40,000
The increase is to make improvements
to $ioo.cco.
and extend the company's lines.

The Grant County Telephone Company of Silver
City, New Mexico, is preparing to install a telephone
system in Douglas. Work will be commenced in a
few days on a line from Silver City to the LyonsCampbell Cattle Company ranches, a distance of 35
miles.

The Westerly Automatic Telephone Company
Westerly, R.

I.,

of
Legislature for
stock from $25,000 to
company are in a prosPreparations are being
and it is predicted that

has petitioned

tlie

right to increase its capital
$100,000.
The affairs of the
perous condition, it is said.
made to extend the system,
by next summer the company will have at least 300

subscribers on

its

exchange

list.

At a recent meeting of

the Senate judiciary committee of the Illinois Legislature the Ijill of Senator

The City Council of Portland, Maine, after nearly
an all-night session on Monday, March 2d. voted
to give the Northern Telephone Company the right
to erect about 800 poles on 125 different streets of the
city and to build conduits about nine miles long
for the purpose of installing an automatic telephone
system.

John Humphrey of Chicago giving telephone companies the right of domain and also giving them
power to use any highway street or alley for their
poles was reported out with a favorable recommenda-

The bill also provides that telephone wires can
be strung across railroads or street railways if th?y
are 25 feet above the rails.

tion.

The West Shore Home Telephone Company

of

N. Y., has been incorporated to operate in
Greene and .Mbany Counties. The capital is
and the directors are S. R. Rawson and J.
M. Brush, Elyria, Ohio, and Howard Hendrickson,

Catskill,

Ulster,
$10,000,

-Mbany.

German company

has recently installed a telephone system at Hanauk, China.
.\

The York Eastern Telephone Company, with headquarters at Gatchelville, Pa., and a capital stock of
$8,cco, has been incorporated.
The directors of the
company are A. M. Grove, M. H. McCall and others.
The treasurer is H. S. Merrv'man of Fawn Grove.

MANUFACTURERS AND DEALERS,
The W. J. Barr Manufacturing Company of Cleveland has been incorporated, with a capital stock of
$10,000, for the purpose of manufacturing and selling all kinds of telephone apparatus and appliances.
W. J. Barr, T. E. Barr, W. F. .\tterholt, J. W. Burrell and W. E. Patterson are the incorporators.
Electric Company and the Advance
and Telephone Company, both of Chicago,

The Eureka
Electric

have been consolidated with a total capital of $150,and will remove their factories to Genoa, 111.
Bids will be received for the erection of a two-story
brick building, 96 by 225 feet, of mill construction.
About 40 new' houses, required for employes, and

oco.

other buildings will be erected.

The Farr Telephone and Construction Supply Company of Chicago has issued its new catalogue (No.
16) for 1903. which contains in its 64 pages about
500 illustrations of telephones, parts, tools, supplies,
etc.
Pictures are also given of the company's plant
and offices. The Farr telephones of the series, bridging, intercommunicating and other types are given
special attention in the catalogue.

The New York Commercial .Advertiser says: "It
seems that after the adjournment of the directors of
the Western Electric Company, who met in Chicago
recently to declare a stock dividend of 20 per cent.,
was learned that the gross business for the year
it
exceeded $29,000,000, and that of the telephone estimate for new work in 1903, calling for at least $38,cco,coo, probably only $25,000,000 would be spent
during the year."
The Stromberg-Carlson Telephone Manufacturing

Company of Chicago has recently shipped boards of
various capacities to the following-named companies:
Texas Construction Company, Port .Arthur, Texas

Home

Telephone

Company, Waverly, Ohio

:

Twin

City Telephone Company, Alinneapolis, Minn. Northern Indiana and Southern Michigan Telephone and
Telegraph Company, Centerville, Ind. Fort Wayne
Electric Works. Fort W'ayne, Ind., and the Inter Lake
Telephone Company, Canandaigua, N. Y.
:

:

Eight months ago Frank B. Cook decided to embark once more in the manufacture of protective devices, distributing boards and cable terminals,
tie
secured quarters at 240-244 West Lake Street, Chicago, and four months ago was ready to accept
orders.
Since that time he has accepted and filled
orders or now has in work orders for a large amount
Prominent among his orders are 62
of his goods.
cable terminals and protectors for the Kinloch Telephone Company of St Louis, 295 pole-top terminals

and iS,oco tubular line fuses for the Home Telephone Company of Los Angeles, Cal., 19,500 pairs of
protectors with No. 4 main distributing boards for
the Automatic Electric Company; also orders from
the North Electric Company for distributing boards
and protectors the Kellogg Switchboard and Supply Company, for 9,000 pairs of protectors
the
Stromberg-Carlson Telephone Companj', large orders
for No. 4 distributing boards and protectors, among
several exchanges.
Many smaller orders were also
;

;

received, requiring a total for all orders of 110,000
heat coils, 240,000 carbon-arrester plates and 61,000
tubular line fuses.
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Circuit-breakers.

The General Incandescent .\rc Light Company of
New York heing one of the largest switchboard manufactnrers in the country, and having occasion to use
a great number of circuit-breakers on its various
installations, it was a natural course of events for
the company to design its own circuit-breakers.
The
company's experience with circuit-breakers has been
quite varied, as every type of circuit-breaker on the
market has been installed by it at various times,
so it was in a position to produce one of the best
circuit-breakers on the market.
The compam' investigated the laminated-contact
types of circuit-breakers and found the trouble did
not lie in the laminited contacts themselves, but existed in the method of shunting the current around
them when the circuit was open. It was discovered,
in order to do this effective!}', it was necessary to

Gates,

ELECTRIC!. \.\

Thomas Lowry and W.

B.

Washburn

are

connected with the project, according to newspaper
report.

Platinum.
The

constantly

increasing

demand

for

platinum

and manufactures of the world and the
present limited sources of supply have in recent
years greatly enhanced the price of the metal. Because of the peculiar and valuable qualities of platinum it is believed that the consumption of the metal
would be greatly increased if the supply were sufficient to lower the cost materially.
Contrary to popular impression, platinum and asin the arts

sociated metals are widely distributed, although they
have thus far been found in paying quantities in but
few localities. This condition is perhaps largely due
to the higher intrinsic value of gold and to the
limited acquaintance of prospectors and miners with
the means of identifying platinum ore and of its
economic separation. Up to the present time, the
platinum of commerce has been obtained entirely
from alluvial deposits, although it has been reported
in limited quantities in situ.
About 80 per cent, of
the present supply is derived from the alluvial deposits of the Ural
Mountains, but there are few, if
any, of the gold-bearing gravel beds of the world
that have failed to yield platinum, and it is more
than likely that large quantities of platinum ore have
been thrown away with the black-sand washings

from gold-placer deposits. The distribution of the
ore may, in fact, be regarded as practically coexistent with gold-placer deposits, as is evidenced by the
follow'ing list of localities, excepting Russia, that
have yielded ore in varying quantities
In California in nearly, if not all, of the gold-bearing gravel
and sands in Oregon, Georgia, Alaska on the Yukon
River. Canada, British Columbia, Mexico, Colombia
:

;

CIRCUIT-BREAKERS.

have a shunt of very low resistance, and this could
not be done in any manner other than by a metallic
shunt, supplemented by a carbon shunt, so that the
circuit was thereby successively opened, first, by
the laminations, and then through the metallic shunt,
and then, finally, by the carbon shunt. The present
construction of the G. I. circuit-breaker has demonstrated the above principles to be correct by most
by short-circuiting the
circuits
tests on railway
breaker across the line repeatedly. Under such tests
or in practical service there is said to be absolutely no
arcing at the laminations. The G. I. circuit-breaker,
after it operated under repeated short-circuit a great
number of times, showed no deterioration, excepting
a slight pitting of the carbons, due to their burning
away under the heat of the arc.
In a laminated contact every portion of the surface of contact is made available for carrying current, whereas in knife-blade contacts we surface of
contact is very much less than the total surface availThis defect, if it caii be called such, in the
able.
knife-blade contracts is simply due to the fact that
two plain surfaces cannot touch each other at all
points, unless they are ground absolutely true to a
plain surface, but this is impossible in the construction of knife switches, as the flexibility of the clips
and the heating of the parts all tend to destroy the
perfection of contact.
The G. I. company has, therefore, adopted the laminated form of contact exclusively in all of its circuit-breakers of whatever size, ranging from 25 amperes up to 12.C00 amperes. The company has made
circuit-breakers of all si7.es between these limits, and
has found the laminated form of contact to be the
ideal method, when it is protected by a shunt described above, and when the arc is finally drawn on

carbon contacts.
The laminated contacts always exert an effort to
release themselves, and thereby open the circuit,
whereas the knife-blade contacts do not tend to
open themselves, but actually tend to hold themselves
The accumulation of dust on knife-blade conshut.
tacts acts verj- effectively in preventing them from
being opened, except by a very strong initial hammer
blow or effort overcoming what might be called the
The laminated form of contact,
"friction of rest."
on the other hand, requires no effort of any kind,
mr.ch less a hammer blow, to start it to open the
circuit.
The G. I. circuit-breaker has its laminations
mounted entirelj^ independent of the rest of the apparatus, so as not to be a drag on the moving part=,
the laminations being supported on a bearing, which
is equipped with a spring assisting to thrown the laminations open. The device is held closed by means
of a latch, which is practically frictionless. When
th.e circuit-breaker operates the latch is released with
r.

minimum

pressure.

Great Electric-railway Project Discussed.
The talked-of electric railway to extend from Duluth. Wis., to the Gulf of Mexico, and which it is
said will cost $70,000,000, is attracting a great amount
of attention and comment. Just how' far the project
has progressed and what assurance there is of its
being carried to completion cannot be definitely
stated.
It is said that the road will be doubletracked and that the route is to be through St. Paul
and Minneapolis to Des Moines, thence to St. Louis
and on to the gulf. The company is to be known as
the Texas, Iowa .-ind Minnesota Electric Railway
Company, and such prominent names as John W.

South America and Australia.
genesis of native platinum is not well underIn two cases ihe metal has been reported as
found in quartz veins, but these reports have never
been verified, and are open to grave doubt. The undoubted occurrences of platinum in situ are in Rus-

and

Brazil,

The

directly on serpentine
bedrock.
In
New
South Wales the "pay streak" is from 60 to 150
feet wide and underlies a loam bed 60 to 70 feet

resting

deep, the ore occurring in the crevices of the bedrock and in the gravel resting thereon.
The method generally adopted for extracting the
ore is to pass the sand and gravel with water through
puddling machines or revolving conical screens the
platinum and fine sand pass through into sluice
boxes beneath, while the coarser materials are discharged at one side. The contents of the sluice
boxes are washed in the usual manner, and when
gold is present in paying quantities it is removed by
amalgamation with mercury, the platinum remaining
behind. Experience shows that it is seldom profitable to work mines yielding less than three grams
of platinum ore to the ton of gravel. The average
yield of the richest Russian mines is about six grams
;

per ton.

The refining of crude platinum is a diflScult operation to perform, and requires apparatus and experience not generally available.
The platinum nugget

illustrated full size herewith

undoubtedly the largest ever found in this hemisphere.
It
measures approximately three by 2%
inches and weighs nearly two pounds. It was shipped
is

Baker

&

Co, of Newark, N. J., the well-known
from the western coast of South
in February, 1S97, but the facts appertaining
to its discovery and early history are obscured by
reason of repeated transference of ownership.
A recent report is to the effect that large deposits
of platinum have been discovered on the River Gusseva, a tributary of the Issa, in Western Siberia.
It
is stated that there are now on the field many miners
who have been digging very industriously and have
secured a large amount of platinum before police restrictions could be effective.
It is believed that the
new mines will be able, when properly worked, to
supply a large amount of this valuable metal.
to

platinum

refiners,

America

stood.

New South Wales, Canada, and Colombia.
Platinum ore is usually found in the form of
rounded or flattened grains or "sand," occasionally
in irregular lumps of the size of peas
large nuggets
are very rare the largest as yet found weighing
sia. Brazil,

—

21

;

pounds.

The ore has a metallic luster, and is distinguisheu
by its steel-gray color, shining light-gray streak when
rubbed on a hard white surface, high specific gravity
(16 to 19), malleability, infusibility in the hottest
furnaces and insolubility in any single acid.
is not affected by borax or salt of phosphorus

blast
It

LARGEST PLATINUM NUGGET FOUND

IN

Mr. Tesla Is Said to

(aqua regia).
Platinum ore is a complex body, consisting of the
metal in combination with varying proportions of
the other members of the platinum group, such as
iridium, rhodium, palladium, ruthenium and osmium,
together with from four to 20 per cent, of iron. In
alluvial deposits, the ore is generally associated with
iridosmine (a native alloy of iridium and osmium
possessing a degree of hardness superior to that ol
hard-tempered steel), magnetic-iron sand, chromite.
garnet, epidote and often with zircon, serpentine, ilmente, peridot, quartz, diamond and chrysolite. Russia is the only country, excepting possibly New
South Wales, that at the present time mines platinum
ore for itself alone.

In the former country the platinum-bearing sand
found at depths of between six and 40 feet, the
"pay streak" averaging less than a foot in depth.

Have

Said.

In a floating newspaper paragraph Nikola Tesla
thus reported: "The wireless telegraphy plants
is
you may have seen are but networks of flimsy wire.
are not doing anything of that sort here at
Wardenclyffe.
are building for the future.
It
will be some time before our preparations are complete, but when we are ready we will be able to
accomplish what we desire.
shall not be handling a plaything.
It will be something for business.
I do not believe that messages can be transmitted
without wires for more than 50 or 60 miles without
the use of the principles which I have patented
throughout the civilized countries of the world. By

We

We

We

THE WESTERN HEMISPHERE.

before the blowpipe, except in the finely divided state,
wdien reactions for iron and copper may be obtained.
It is
soluble only in hot nitro-hydrochloric acid

is

What

(NATURAL

SIZE).

my

system you will be able to put an
instrument in your house and talk to anyone who
has a similar apparatus anywhere in the country
without any metallic or artificial connection."
the

use of

New Supply

of Guttapercha.

Guttapercha trees of a very good quality have just
been discovered in abundance in German New
Guinea. These are said to yield an excellent quality,
equal to "gutta merah" and the other finer grades.
Samples sent for analysis to Germany are now undergoing a detailed technical investigation. It is already being predicted that in future German New
Guinea will supply the trade with appreciable quantities of guttapercha, which will be welcome news to
the cable industry, the supplv of the better qualities
Mr. Oldemeyer, the dishaving steadily declined.
the prize of $750 offered by a
coverer, secures
Bremen merchant to the explorer finding a wild
gutta plant in any of the Gerirhan colonies.

;;

WESTERN ELECTRICIAN
The Economic Value
By George

of Testing.'

D. Shepardson.

.

The shrewd manufacturer

desires to

know

not only

conducting his operations about as
economically as do others, but he wishes to know
whether he is working as efficiently and as economicHe is not satisfied to earn a 10 per
ally as possible.
percent, dividend because that may be the average
formance of his neighbors, but he wants to know
cent.
per
to
or
10
to
30
that
15
whether he can raise
In order to accomplish this, he must have detailed
information about the actual working of his plant.
He must know whether he is using the cheapest fuel,
whether a given amount of
all things considered
amoiint
fuel is evaporating the greatest practicable
engine
of water; whether the steam is reaching the
with best pressure and dryness whether the engine
whether
the
steam
the
utilize
is in best condition to
transmitting system and the dynamos are in proper
condition whether the switchboard instruments are
whether the lines are in good condition,
accurate
properlv proportioned for the load actually carried,
properly connected and properly insulated; whether

whether he

is

;

;

;

;

;

the regulation pressure or current is the best obtainwhether the meters are accurate whether the
able
consumers' wiring, lamps, motors or other apparatus
are in proper condition; whether the globes, carbons
and adjustment of arc lamps are the best for the
purpose; whether consumers are getting the proper
whether
ijuality and quantity of light at proper cost
an increase or decrease in the payroll would favorablv affect the balance sheet; whether all parts of
the system are properly protected against liability to
;

;

,

before soldering, so that only the outside layer of
wires are connected, and these have to carry the

whole current.

presentIn June, 1900, the writer had the lionor of
Some Muing to this association a paper on "Why
present
the
The title of
nicipal Plants Do Not Pay."
Not
paper might well be "Why Some Plants Do
Pay Better." The aim is to show that it would be
money into buymg
a capital investment to put: more
accurate instruments and to .have men competent
to use them.

March

;

accident.

Information such as outlined can be obtained only
bv testing. Where one man is superintendent, engineer, fireman, operator, lineman, trimmer, wireman,
meter man, collector and general trouble man, the
amount and quality of testing is necessarily limited.
larger companies find it practicable and econommaintain an elaborate testing department with
one or more experts who devote their chief energies
to systematic examination of all the parts of the
business, seeing that everything is kept in the best
The testing department should
possible condition.

The

ical to

be developed with discretion. It would probably be
a paying investment for almost any company to engage an e.xpert engineer to examine its property for
the purpose of pointing out sources of loss. This
might at first be only a preliminary and casual examination which would indicate the more obvious
losses.

In most stations, the testing can be done with
reasonable satisfaction by the regular employes without seriously adding to their duties or responsibilities,
and without imposing an alarming expenditure for
equipment. When the necessary apparatus is installed ready for regular use, the ordinary employes
can take the readings after a small amount of instruction and with proper care. The instruments
should be checked at intervals, not more than a year
apart, by comparing them with other instruments
known to be correct.
Too much importance cannot be given to frequent
and thorough inspection of the entire system by the
superintendent or by some other person whose eye
An example may be
will notice apparent defects.
noted where a 220-volt plant was so heavily overloaded that the owners were about to install larger
young man who had not yet commachines.
pleted his technical course at the state university
was sent to look over the situation by careful inspection he was able to locate. poor insulation. After
overhauling the lines, he increased the number of
tights installed by about one-third, and even then
the load was one-fifth less than before his arrival.
In the same plant, by the careful use of a portable
voltmeter, he 'was able to locate a number of bad
splices and to show where the circuits should be
strengthened with greatest profit.
Every engineer recognizes the prime importance of
feeling his bearings to detect any signs of undue
The electrician can also detect poor elecheating.
Dynamo opertrical bearings in similar manner.
ators make a practice of feeling various parts of
their machines to see that the brushes, holders, studs,
switches and other contacts make good connection
and keep cool. The same vigilance should extend
to the switchboard.
Poor service due to excessive
drop in the lines may frequently be traced to loose
and poor contacts in switches and fuse' blocks. Unless the fuses have hard terminals, they expand and
.squeeze out from under the screws and then become
loose.
The insurance rules call attention to this
point, but fail to note that the screws in the switches
as w-ell as on fuse blocks work loose and often introduce so much resistance as to lower the voltage
quite appreciably. In such cases, local heating always

A

;

occurs, unless the circuit becomes opened entirely.
Flexible cables often heat excessively when soldered into terminal lugs, due to the fact that the individual wires were not properly cleaned and tinned
I.
Paper read before the Northwestern Electrical Association
at Milwaukee, January 22. 1903. The author is professor of electrical engiDeerine at the University of Minnesota.

An

occasional inspection of fittings and conductors
full load will often locate unsuspected
sources of trouble.
One of the first sources of loss may be found in
the boiler room, where the fuel may have been exposed to the weather and is in poor condition for
The appearance of the smoke will indicate
use.
something of the quality of the firing. In one case
the correction of leaky boiler settings and insufficient
stack, which had afTected complete combustion, effected a saving of 20 per cent, of the fuel bill.
In another case, proper cleaning of the feed-water
heater and of the boiler cut down the fuel consumpGrates not suited to the fuel,
tion by 30 per cent.
poorly proportioned grate area, poor boiler setting,
poor draft, poor water, cold feed water and dirtyHues are, as a rule, discoverable by the skilled eye
without many instruments. Periodical cleaning and
inspection of the boiler will increase efficiency and
diminish accidents. Steam gauges are not uncommoiily inaccurate. Track scales for weighing fuel
and ashes, thermometers for checking temperature of
feed water, are of great importance, and the meters
or tanks for measuring the amount of water evaporated will generally pay for themselves. Insufficient
covering of steam pipes may be detected by the eye
and hand. Excessive drop in steam pressure between
boiler and cylinder will appear from the indicator
card or from the difference between pressure gauges
calorimeter for determinat boiler and at engine.
ing quality of steam is neither expensive nor very
intelligent use of the
operation.
The
complicated in
indicator will detect improper setting or worn conIn one instance, poor valve setting
dition of valves.
increased the fuel consumption 40 per cent, the engineer had an indicator, but did not know how to
interpret the cards nor how to apply the remedy.
Tests of several stations operated by one of the
largest corporations in the 'West showed that the
inefficient heaters in two stations were costing more
than $2,400 and $2,500, respectively, each year of
operation, and the saving effected by changes paid
a good interest on the investment and went far
toward the maintenance of the testing department.
Improper condition of the engine governor or uneven belt will appear in the unsteadiness of the lights.
Dirty condition of the dynamo and improper setting
of brushes, which are liable to induce trouble, will
be detected by visual inspection. Poor regulation of
voltage, one of the most frequent sources of trouble _
and loss, may be caused by speed variation, by improper compounding of generator, by inattention to
the regulator and voltmeter, by overloading or poor
design and construction of the circuits.
On the switchboard, the most common sources of
loss are the integrating wattmeters and the voltmeIn a surprisingly large number of stations the
ters.
switchboard wattmeters are like snakes in Ireland
Correct integrating wattmeters are
there are none.
of the greatest importance for registering the output
of the factory. By comparing the fuel consumption
with the kilowatt-hour output, the superintendent
has at once a means of determining the efficiency of
It gives him records for comhis station operation.
paring his work from week to week, and thus for
in the efficiency of the
serious
changes
detecting
station as a whole; it gives him the data for comparing the performance' of his station with that of
other stations and indicates how much improvement
it
he may reasonably expect from his equipment
gives him a means of noting any excessive discrepancy between station output and the energy registered by the consumers' meters it gives him a means
of comparing lamp breakage with service rendered,
and so gives a check on poor lamps and on poor
regulation; it gives him a record of the changes in
daily, monthly and yearly load.
An interesting illustration of the value of station
wattmeters was that quoted by Mr. Wirt before
During the year endthis association last January.
ing June 30, 1900, the station wattmeter showed 729,923 kilowatt-hours delivered to the commercial circuits, while the consumers' meters read in the aggregate only 309,001 kilowatt-hours, or 42 per cent,
This must have opened the
of the station output.
eyes of the superintendent, for the next year the
showed 671,006 kilowatt-hours,
station wattmeter
while the consumers' meters registered 393,223 kilowatt-hours, or sSMi per cent. thus the paying load
was increased while the station output was diminAnother station reported a line efficiency of
ished.
75 to 90 per cent., showing a still better performance.
Care needs to be taken that the station wattmeters
are properly installed and are properly calibrated.
Station wattmeters are sometimes affected by the
magnetic fields due to bus-bars or other sources
sometimes the jar makes them run fast. Direct-current instruments may be checked by ammeter and
voltmeter without difficulty. With alternating currents, it is necessary to get a non-inductive load,
such as a bank of incandescent lamps, or else to
have a correct wattmeter for checking purposes.
When the station is not supplied with wattmeters
the lack may be partially offset by readings taken
every half hour from the switchboard ammeters
and voltmeters. From these the output of a directcurrent station may be computed from hour to hour
and for the whole run. It is desirable to supplement
the daily or liourly wattmeter readings by the voltmeter and ammeter readings. In an alternatingcurrent station the product of volts and amperes will
at

time' of

A

;

;

;

;

-
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14,

generally be greater than the true watts delivered.
In any station it is desirable to preserve a record of
^oltage, either by readings every half hour, or, better
yet, by a continuously recording voltmeter.
The consumers' wattmeters naturally come in for
consideration at this point. It is now generally recognized that all customers should be on meters. Flatrate customers almost invariably have the best of
the company.
The rates are generally lower than
meter rates; customers have little incentive to economical use of current. One notable case maintained
for seven years a flat rate of $1 per month for each
residence, irrespective of number of lights.
In one
case the load was reduced 50 per cent, by compelling
the use of meters, thus allowing the taking on of
additional load without increase of equipment other
than meters. Experience shows that the reduction
of load by changing to meters does not involve a
corresponding decrease in revenue.
Wattmeters need to be purchased with some discretion, and need to be tested for accuracy at least
once a year. They should in every case be tested
before being placed in service and when changed
from one location to another. It is a practice of
some makers to calibrate meters in a quiet place
free from vibration.
If the meter is placed in the
business section of a city, wdiere the whole ground
is continually trembling from the traffic and other
disturbances, it will be likely to run fast, and may
even creep on no load. Nothing so shakes a consumer's confidence in meters as to find that his runs
when all lights are cut off, and the most persuasive
and hypnotic trouble man will have difficulty in con\incing him that it is all right. The meter should
be tested in a place where it w'iU be subject to as
much vibration as when in service. Some meter
manufacturers have learned that in the average stathey
tion the meters are rarely, if ever, cleaned
therefore set them to run a few per cent, fast when
new, on the assumption that they will slow down in
a short time and will then more than make up for
early overcharges. That this is no dream will be
The available inattested by every meter man.
Many
stances of slow meters would fill much space.
consumers suspect meters of running fast, though
the truth is that it is far more common for them
It is
to run slow, and so to favor the consumer.
not uncommon to find meters that do not start unless
several lamps are burning, and then run slow on
full load; as the average small consumer ordinarily
has but a small part of his lamps in use at once,
the total loss through failure of meters to start, and
through their slowness on full load, is not inconsiderable.
Some cases are reported where a small
residence meter would not start on less than six
lamps; another would not start on four lamps, and
was over 40 per cent, slow on full load. In one of
the largest power plants in the country, and which
has been in operation several years, the new superintendent was led to suspect the accuracy of the
wattmeters. These were marked "multiply by five,"
but he found the correct multipliers to be above 20.
"One customer had been running a 36-horsepower
motor at full load and had been paying for five
;

horsepower."
One superintendent repCTrts that when he took
charge several years ago, it was quite common to
find monthly meter charges of only a few cents, even
in winter time since cleaning and correcting meters,
;

and establishing a minimum monthly charge, the
improved financial showing has earned his salary
several times over.
It

uncommon to
to 40 per cent, slow

seems not

from 10

find

on

meters running

full

load,

and

re-

quiring considerable load before starting. Most stations would increase their income by using meters
with greater accuracy at small load. In many cases
this can be accomplished by using smaller meters.
By using induction meters on alternating-current
circuits, the light-load registration has been greatly
improved. It is desirable to have all meters of the
same kind, especially in smaller stations which cannot afford to keep a meter specialist. Cases are reported where customers buy their own meters, and
where every different kind of a meter on the market
adds to the trials of the superintendent it is needless to say that choice of meter, and preferably the
ownership of same, should rest with the company.
Meters should be cleaned and tested at least once
This should be done during the summer,
a year.
both because the station men have more time, and
because the lighting bills are so small that consumers
do not notice the change. No sane meter man would
choose December as a proper time to clean a meter
that was found to be 40 per cent. slow.
Good voltmeters are even more essential than staThe ammeters may be only curtion voltmeters.
rent indicators, and their accuracy is of small secondary importance. But a good voltmeter, properly
used, is vital to the satisfactory operation of the
plant, and it should be accurate within at most one
per cent. The voltmeter is the gauge by which the
pressure is regulated, and proper regulation is the
The voltmeter
measure of satisfactory service.
should not only be accurate in itself, but it should
center
of distributhe
voltage
at
the
main
indicate
This
tion, or at the point of important consumption.
may be accomplished by bringing pressure wires back
to the station, or by using some sort of compensating
device which will correct for drop in the lines.
On an alternating system it is very much better
to bring the pressure wires back through a secondary
Then, in regulating, you take care not only
circuit.
of the drop on the lines, Ijut also take care of the
;
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drop.
If you regulate for secondary
it is not so essential that the transformer
should regulate so closely as would otherwise be

transformer
voltage,

necessary.
Good station instruments should be supplemented
by accurate portable instruments, by which to test
Good portable
conditions prevailing on the circuits.
instruments are as essential as those in the station, if
close regulation is to be attained.
The importance of close and correct regulation of
voltage is not sufficiently appreciated. Lamp makers
have insisted for years that the life of a lamp is greatly
shortened by excessive pressure; that an increase
of three per cent, above normal voltage cuts off the
life of an incandescent lamp by one-third, and that
an increase of six per cent, in voltage takes away
about seven-tenths of the life of the lamps. High
pressure not only shortens the life of the lamps, but
educates consumers to expect 30 to 50 candleit
power from a i6-candlepower lamp, so that much
dissatisfaction follows the correction of the voltage.
Moreover, high pressure increases .consumers' bills
out of all proportion, an increase of 10 per cent, in
the pressure causing an increase of more than 20
per cent, in the watts taken by the lamps, while the
Low pressure
cost of lamp renewals is appalling.
while the
is almost as bad as high pressure, for
lamps last much longer, they give so poor light
and
candles
lamps,
oil
resort
to
that the people

anathemas.
Excessive high or low pressure is often experienced in various parts of the system when the
station operator believes that the pressure is normal.
The station voltmeters frequently read low, so that
Rethe pressure is actually higher than indicated.
ports at hand show station voltmeters reading from one
high.
too
reading
few
very
only
a
to 20 per cent, low,
The general tendency is for ammeters and voltmeters to read low as they age. Comparativelv few
stations seem to be provided with portable voltmeThese are essential for checking line losses
ters.
and distribution of load. No matter how skillfully
the circuits may have been designed, the load is
sure to change from the conditions assuined some
circuits will be overloaded, while others are light.
The result is the drop varies in different parts of
town and at different hours in the day. Poor service
means dissatisfied customers and slow increase of
The use of a portable voltmeter will show
business.
what lines have too high voltage, what ones are
too low; by a systematic study of the situation the
;

causes

may

be located.

A

few cases may be

cited

One company was renew-ing about
to illustrate.
1,000 lamps per month, about one-tenth of the entire number installed, on account of poor regulation
caused by improper balancing of load on the different feeders, and by not tying secondaries in the
business district. Another case of poor lights was
located by a portable voltmeter showing 128 volts
where no was intended, the trouble being traced
to some intelligent wireman who connected service
wires to the pressure wires running back to the
Poor service on a secondary four blocks
station.
long, with a transformer at each end, was fouiid to
be due to the blowing of the primary fuses of one
transformer. Other cases of poor service w-ere traced
to poor splices, not soldered, but carefully taped, to
small mains, to improper interior wiring. In two
adjacent stores connected to the same transformer
the full-load voltages were found to be 93 and 102
In a three-phase plant with power
respectively.
house five miles from town a voltage variation of
different parts of the town on modper
cent,
in
15
erate load was corrected by transferring part of the
load to other legs of the circuit, by installing heavier
transformers and heav-y secondary circuits in the
crowded district and by moving the smaller transformers to the thinly lighted districts. When my
informant took charge of this plant there was no
portable voltmeter in the county, and the only station
voltmeter was five miles from the load. The purchase and intelligent use of a portable voltmeter
quickly indicated the causes of dissatisfaction, and
the remedies became plain.
supply man reports a case where the incandescent lamps were not giving satisfactory life; queries
about the regulation were always answered that the
regulation was first class and that the lamps gave
good light. A personal visit developed that the engineer had no voltmeter at all and did not wish any,
for he could tell by his eye when the lamps were at
proper voltage. As a corroboration of his judgment, the supply man tried his voltmeter, and found
that the 104-volt lamps were operating at 116 volts.
One superintendent reports his success in determining the distribution of his load by putting a
maximum-demand meter into the primary circuit
By
of transformers or into branches of secondaries.
moving this instrument from place to place, cutting
it in at the fuses or wherever convenient, he is able

A

to locate the causes of

dim

lights.

The importance

of testing all transformers before
putting into service, and of testing them occasionally
when in service, was emphasized so clearly in Mr.
Wirt's paper last Januars^. that the paper is heartily
commended for consideration. Poor insulation has
cost many a station most of its profits through damage suits excessive iron losses give abnormal dead
loads; poor regulation causes excessive lamp breakage, generally unsatisfactory service and slow growth
;

in business-

The importance
was

of testing the incandescent lamps
well brought out in Mr. Williams' paper before
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Since many conflicting
statements are made by lamp agents, each of whom
has positively the best lamp on the market, and, in
fact, the only one that an up-to-date station can
afford to use, the only wise thing to do is to make
tests, or to secure the results of impartial tests made
this association in June, iqoi.

by others. Many central-station men are suspicious
of photometers, feeling that only experts can use
them correctly. As a matter of fact, it is far simpler than an engine indicator, and with a good voltmeter and careful operation, will easily give results
reliable within two per cent.
It is also an open
secret that lamp makers are apt to furnish a more
uniform selection of lamps at the same rate to stations known to have photometers for testing, and
that they dispose of irregular stock to stations which
do not know whether they get what they want or not.
(This is not saying anything against the lamp men,
for if they do not dispose of irregular products profitably, the cost of good lamps must increase accordingly.)
As an example, a recent lest of 35 lamps

furnished to a station without a photometer, showed
only six out of 35 w^hich came between 13^?^ and
17 candlepower, the others ranging all the way from
nine to 20 candlepower. Remarkable tales are told
of the performance of bargain lamps sold by drug
and department stores where the stations do not
furnish renewals free or at a cost below competition.
The importance of close regulation of voltage is emphasized at almost every electrical convention, yet poor
regiilation is one of the most common faults in
station practice.
recording voltmeter on an important feeder from one of the largest stations in the
Northwest, and operated by one of the large syndicates, show-s a pressure fluctuating from 112 to 140
volts on a secondary supposed to give no volts.
The effect- on the lamps and on the cost of lamp
renewals may be imagined. Photometric tests of 45
lamps from one building served by this feeder
sho\yed a range from 4.1 to 15.7 candlepower, with
efficiencies running from 3.27 to 7.7 watts per candle,
the lamps having been bought for 16 candlepower
at 3.1 and 3.5 watts per candle.
In securing equipment for methodical testing, it
is well to keep in mind that satisfactory service is
more important than efficiency, for "the better the
service, the more customers and the more customers,
the cheaper the cost of production." The most important testing instrument, therefore, is a portable
voltmeter, known to be accurate within one per cent.
With tliis the station voltmeter can be tested and
then be retained, corrected or replaced. The engine
indicator is of next importance, for it is most likely
to locate causes of poor economy.
With this should •
come a tachometer or a' speed indicator. Then
should come scales for 'weighing fuel, switchboard
wattmeters for each class of circuits. Then a portable ammeter, accurate within about one per cent.,
for measuring direct currents; this may be a "roundpattern" instrument, provided with a number of
shunts from one ampere up, so as to obtain a variety of ranges
for alternating currents, an ammeter
about 15-ampere capacity and one about 50 or 100ampere capacity, will generally answer; then add
water meters and thermometers and calorimeter and
pump register; then add photometer, recording voltmeter; then for an alternating-current station add
two or more wattmeters, one for testing watt consumption of incandescent lamps, and one for testing
meters, motors and arc lamps. There is a difference
about the relative importance of the instruments, and
the order in which they should be secured, but the
above order will be about right. The cost" will vary
with quality and size, but will be somewhat as follows :

A

;

;

Portable voltmeter
Steatn engine indicator

S30 to $80

Speed indicator
Ortachomeler
Platform scales, 1,000 lb

Or

25 to
i
to

75

to

80

55
28
45

floor scales, 1,000 lb

Switchboard wattmeter

15

3

and up
and up
and up

Portable ammeter

15

Water meter
Thermometers

10

Calorimeter
Photometer
Recording voltmeter
Portable wattmeters
Two handbooks

zo to S40
15 to 300
60
40 to
90
10

1

to

$80

and up
and up

The question of the extent to which a station of
moderate size should afford to maintain regular testing is an open one. A consulting engineer of excellent reputation, who has been helping better the
performance of central stations, says
"My procedure is to get the owner to mail me daily an hourly
record of coal consumption, feed-water consumption
and kilowatt-hour output as measured by the integrating wattmeter; also kind of coal, temperature
of water, steam pressure, and any readings of am:

meters, voltmeters, indicating wattmeters, steam-indicator diagrams, etc., which would affect the economy of operation also a daily record of load -factor
as measured by wattmeter, that is, the ratio of average load to maximum load for one hour. By preparing an hourly record, operators get down to business and educate themselves on the subject of pounds
of coal per kilowatt-hour. I will not take charge
of a station using old-style or 133-cycle transformers
or any decidedly inefficient apparatus, nor unless
there is provided a ^^'eston voltmeter in reserve, an
indicating wattmeter, thermometers, a
cold-water
meter, coal scales, an engine indicator, a counter on
pump, and keep these instruments calibrated. The
monthly financial statements must also be furnished.
Some of the results now obtained are excellent, and
;

improvement most satisfactory.
Systematic
and hourly records are, to
mind, necessary to pay ma.ximum dividends."
All agree that the best men available should be
secured to superintend and to do the work about
the station and on the lines.
Where it is difficult
to employ men who will keep sober enough to work
six days in a week, it is, of course, difficult to secure
the best results.
The long hours required of station
employes and the small salaries paid drive many good
men into other lines, so that it is difficult under
present conditions to keep them. This association

the

cleaniiig, inspections, tests

my

might well consider the desirability and feasibility
of adopting an eight-hour day for station employe's
instead of the 12-hour day required in most 24-hour
stations, and the 18-hour day frequently required in
stations which do not give continuous service.

We

are often invited to recommend men for cenand the new graduate from a technical
course is attracted to station w-ork. There are opportunities there for a good man, but when they
get out and find they have to w^ork from 12 to 20
hours a day for seven days in a week and no let-up
at all except in the summer time, they find it a
pretty serious proposition, and unless the opportunities for advancement are unusual, you will find
that
the better class of technical graduates are going
over into the factories, in with the construction engineers, and that they are going into the station operatral

stations,

tion less
that that

and

less

Now,

frequently.

it

seems to me

unfortunate for the central-station people.
My students have been going less and less frequently
for several years into station work, and it is because
of the long hours and the slow rate of promotion
and low wages which they get as compared with the
wages that they can get elsewhere. I am not here
is

making a

petition that

you go

after

technical men,

because the demand for college graduates exceeds
the supply very greatly.
I think in the
last
12
months I have had fully six times as manv applications for graduates as our last year's graduating
class numbered, and there is no occasion
whatever
to beg for jobs; but looking at it from the standpoint of station operation, it seems to me that if
the station man could make the condition of the
employes more like those obtaining in other lines of
practice, they would secure a better class
of men
for operating in the stations, and these men would
stay longer with one concern.
The extent to which testing facilities should be
provided and used is largely a matter of judgment
If the station is small and the employes are ignorant
and careless, they will do little accurate testing; on
the other hand, they will take more interest in their
work and will improve the operation if they are
required to keep records.
In a larger station there
IS better opportunity to keep more
accurate and detailed records.
The writer has failed to find a large
station where the superintendent, or those under
him, did not recognize the desirability of better testing and records. Some men seem to believe that
testing is of purely theoretical interest.
Some seem
to believe that testing is a good thing for some other
company. Others believe that it might possibly be
to their advantage to do more testing, and they hope
that some time, when they are not so busy, they
may be able to do it. It pays to do it now.
.

The

Situation in Quebec,

There is at present every indication that the Quebec and Jacques Carlier Electric Power Company
and the Quebec Railway, Light and Power Company
will soon be amalgamated.
The stock of the former
company is controlled by American capitalists, while
the latter is owned and managed by a number of
Quebec citizens. A strong rivalry exists between
these two concerns, with the result that the public
has the benefit of cheap light and power service.
The Quebec Railway, Light and Power Company,
with

its

Anne

electric-railway

the service to St.
at the falls
is a valuable asset.
Nevertheless,
has never yet succeeded in paying
Quebec and Jacques Carrier Elec-

de Beaupre

of Montmorency,
the management
a dividend.
The

service,

and the waterpower

Power Company has made an offer to purchase
the interests of the other company, but without success.
Recently negotiations were entered into with
a view to amalgamate the two companies, and are
still in progress.
tric

Electrical

The

Course

at

Union College.

electrical-engineering course at

Union

College,

Schenectady, N. Y., has been reorganized under the
immediate direction and supervision of Prof. Charles
P. Steinmetz, the head electrical expert engineer of
the

General Electric Company. The conditions at
Schenectady for an electrical-engineering school
are unusually favorable, on account of the proximity
and favorable disposition of the General Electric
Company, whose works are open to the students.
The complete course will give a thorough grounding
in the fundamental principles and their application
to all branches of electrical engineering, such as will
enable the graduate rapidly to acquire the practical
experience necessary to electrical engineering success.
post-graduate course in electrical engineering has been established, which will give advanced

A

instructions, comprising

of fundamental

ment of
any

many

importance

electrical
college.

subjects, which, while

in the

engineering,

modern develop-

arc

not

taught by

.
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CORRESPONDENCE

Ward on Space Telegraphy.

Mr.

meeting of the Commercial Cable
Company in New York last week General Manager
George G. Ward spoke as follows of the possibilities
"Admitting the recent transof space telegraphy
mission of a message across the Atlantic without
wires, radical improvements would have to be made
in its developments before wireless could possibly
hope to meet the demands of trade and commerce
and engage in successful competition with submarine
A good deal has been said and advertised
cables.
about the many wireless systems for the last two
or three years. .-Ks yet, there is nothing to show
that messages can be transmitted without wires, even
between short distances, with anything of the regularity, reliability, correctness and secrecy at any and
all times of the day and night demanded of the existing telegraph systems and necessary for the pro-

At

London Letter.
28. — A return has

tection of the customer's interest and the development of the telegraph business. Furthermore, the

transmission of messages between the European and
.\merican coasts of the Atlantic is far from constituting a transatlantic telegraph service as it exists toThe essential adjunct of an extensive inland
day.

system for the distribution and collection of messages on the North American continent must not
be lost sight of. Njthing has occurred since I last
addressed you to cause me to modify the conservative
estimate then expressed and which I confidently repeat, that telegraphy by means of wires has little
to fear from telegraphy without wires. For the benefit of those who do not share my confidence I may
say that the etheric waves will be as obedient to
us as to anybody, if it should ever be found pracIn conticable to dispense with cables and wires.
clusion, I wish to say that we have e\'ery admiration
for the eminent scientists connected with the discovery of wireless telegraphy, at the same time we
are satisfied it has its limits."
The report showed that the net re\'enue from the
submarine cables and land lines (Postal Telegraph
Company) increased $123,692.22 tor the year, net
earnmgs, including the amount brought forward
flora tne previous year, amounting to $2,514,193,19.
At a special meeting of the stockholders ot the company held shortly after the annual meeting it was
\oted that the capital stock uf the company be increased from $15,000,000 to $25,000,000. The board
of directors now is as follows: Clarence H. Mackay,
James Gordon Bennett, Lord Strathcona and Mount
Koyal, Gardiner G. Rowland, Charles R. Hosmer,
Col. \\'illiam Jay, Thomas bkinner, George Gray
Ward, Sir \\ illiam C. Van Home, Albert a. Chan\\

Edward C. Flatt, Dumont Clarke, W. Seward
Edwin Hawley. The following-named

ebb and

elected
President,
Clarence
H.
chairman, vice-president and general manAlackaj'
ager, George Gray s\ ard
vice-president, Charles R.
Hosmer vice-president, Albert B. Chandler treasurer, Edward C. Piatt
assistant treasurer, Charles
K. iVlerritt secretari', Albert Beck, and assistant secretary, John O. Stevens.

were

officers

:

;

;

;

;

;

;

St.

Louis Exposition Lighting.

The keynote

of the lighting of the St. Louis Expoiition js given by the olans of Chief Rustin for
lighting the Varied Industries Building.
The effort
will be to make the night picture of the exposition
entirely difterent from the day picture, so that two
distinct artisiic compositions will be presented to
visitors.
By day the columns which form the colonnades around the central avenue will be the most
noteworthy feature of the main picture. Ihey will
stand out white and majestic. At night these columns will be silhouetted darkly against walls of
light.
1 his effect will be produced by inserting in
the rear tluting of the column a close line of eight-

candlepower incandescent lamps and by peppering
the recessed ceiling of the cloister closely with lamps
of similar power.
These lamps will not be seen
from the outside. The front ot the columns will not
be lighted, except by the diffused lamps in the avenue. To a spectator at a moderate distance the
columns will be dark projections on the blinding
white of the screened wall. During the day this wall
and the recessed ceilings of the cloisters will attract
little attention, because ihey will be in deep shadow.
Here it is proposed to install mural paintings and
to use color which can be used without detriment
to the picture on the exterior walls.
In the night
these cloisters and shaded portions will blaze forth
in their full glory, showing the great beauty of the
work of the painters, i his is the plan which Chief
Kustin has devised for the Varied Industries Building.

which
'ihe

The

architect has supplied plastic decoration
will lend itself well to the illuminator's work.
frieze of the cornice which runs completely

around the building has at regular intervals a gigantic white wreath enclosing the letters N.
J. in a monogram. 'Ihese letters are the initials of Napoleon
and Jefferson. This forms an attractive day picture.
A three-cluster lamp will be placed in the center
of each of the wreaths. The cornice lines will be
marked with lamps at regular intervals, so disposed
as to light the cornice throughout its height.
The
plan for lighting the domes has not yet been definitely fixed and cannot be until the staff decorations
are more fully developed.
Ihe interior lighting of
the big exhibit building.-^ of the exposition will be
by arc lights.

just been iscompanies of the United

London. Februar>^

sued relating to the tramway
Kingdom, and which consequently does not take
into account the municipal tramways, practically all
of which are now w^orked electrically. During the
year ended June 30, 1902, the number of horses
engaged in hauling cars on these company concerns
has been reduced by 10,000, and the total mileage
electrically worked is S70, as against 384 by horses,
the remainder of the total of 1,484 miles now constructed being operated by steam, cable, gas motors
or mixed systems. The number of locomotives has
diminished by 150, and the total capital authorized
now stands at over $200,000,000. The municipal
tramways probably more than double these figures,
so that the companies do not make a bad sliowing, in
spite of the admittedly oad state of legislation respecting tramways.
The National Telephone Company appears to have
overcome ver>- successfully the obstacles with which
it has been beset in Glasgow as a result of the muIn spite of the municipal sysnicipal competition.
tem, the company's clientele has enormously increased, and, even suffering under the disadvantage
that no facilities for laying its wires underground
could be obtained from the corporation, its position
No less
is regarded as being stronger than ever.
than 12,000 subscribers are on the books, and it is
London,
that
co-operative
and
being proved, as in
not competitive working between the company and
the municipality is the best in the long run. The
company is not easily put out of court, and Tunbridge Wells is a valuable lesson.
For a long time the Institution of Electrical Engineers has been at work drafting a set of conditions
to be attached to all specifications for electrical work.
committee was appointed early in 1902 and the
original draft was subsequently used as a subject for
discussion at an ordinary' general meeting, when
suggestions were invited and taken note of. The
final set has now been issued, and will very largely
be taken up by consulting engineers, contractors and

A

municipal authorities.
A question was recently asked in Parliament as
to whether facilities would be given to the public,
through the postmaster-general, for the transmission
cf messages by wireless telegraphy to America. A

fomewhat characteristic reply was given, viz.. that
matter was sub iudice, and that doubtless it
would be possible to secure the use of this method
of communication to the public w^hen it was suffithe

developed for the purpose.
report has been circulated to the effect that tliere
every prospect of the late introduction of a bill
for the construction of the Hammersmith-City and
Northeastern electric lube railway, which was refused last year, owing to the disagreement between
Messrs. Morgan and the London United Tramways
Company. A doubt exists as to whether this is a
promotion of Messrs. Morgan again, and it is an
interesting fact that bills for independent lines serving the same districts have already been lodged in
which Mr. Yerkes has some interest.
Both the House of Lords and House of Commons
are now lighted throughout electrically, and the big
clock is now wound by an electric motor, as well as
being illuminated b}' electric lamps.
The Central Electric Supply Company, which, it
will probably be
remembered, supplies power in
"bulk'' to tw'O London electric supply companies, is
installing a new 3,000-horsepower Willans engine
for driving an Oerlikon companv's alternator.
cientlj'

A

is

W.

New York
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motors was given to the Westinghouse Electric and
Manufacturing Company. There are to be two mo-

the annual

:

dler,

March

Notes.

—The

announcement is made
York and New Jersey Rail-

by officers of the New
road Company, which is building the double-trolley
tunnel under the North River, that the north tube
will probably be completed early in the fall, but that
it
will not be possible to complete both tubes and
their approaches so that the road can be opened
for regular passenger business before the spring of
When cars do begin to run through the
1904.
tunnel, they will make the trip from New Jersey to
ihe terminal at Christopher and Greenwich Streets
in five minutes and possibly less, and the service
will be frequent.
About 300 feet of iron tunnel, 18
feet in diameter, has been built since the work was

resumed last fall.
At Thursday's meeting of the Raoid Transit Commission Chief Engineer Parsons was instructed to
prepare an alternate plan for an cast-side subway,
so that a choice might be made between Lexington
Avenue, which was suggested in his original plans,
and some other thoroughfare, like First Avenue. It
was provided in the motion that the line, w-herever
built, should reach from the Bronx to the lower
end of Manhattan, and must be capable of connection
with Brooklyn and with the subway now in process
of construction.
The Interborough Rapid Transit Company has
awarded contracts for the electric equipment of the
rapid-transit road.
The General Electric Company
received the order for the entire train-controlling
equipment (using the Sprague-General Electric multiple-unit system) and half of the motor equipment,
which is to be much the same as that of the Manhattan electric system. Half of the contract for

tors for each car in order that the cars may be available for either express or local service.
The amount
involved in the contracts is about $2,000,000.
The Appellate Division of the Supreme Court has
appointed General C. A. Whittier, Franklin Edson
and John J. Delany as a commission to hear and
report whether a tunnel railroad shall be constructed
by the Pennsylvania Railroad Company across Manhattan Island, as recommended by the Rapid Transit
Commission and approved by the Board of Aldermen. The road is to cross the island under Thirtysecond and Thirtj'^-lhird Streets.
union of the motormen, conductors, trainmen
and other employes of the Manhattan Railroad Company is being formed, but it is stated that no strike

A

contemplated.
new schedule of wages has been put in force
all the lines of the North Jersey Street Railway
Company in Jersey City and Newark, by which the
men receive increases of five to 20 cents a day.
The State Board of Tax Commissioners at Albany has announced the final valuation of special
franchises for the current tax year under the special
franchise-tax act in New York, Buffalo, Rochester,
Gloversville and Ithaca.
The aggregate In New
is

A

on

$235,142,825 and among the individual
are the follow^ing:
Metropolitan Street
Railway, $18,413,000; Third Avenue Railroad, $10,310,000; Manhattan Railroad, $47,100,000; New York
Edison Companj-, $10,175,000; New York Telephone

York

city

is

valuations

Company, $3,207,500.
The Automobile Electric Pump Company of New
York city has been incorporated with a capital stock
of $20,cco by Horace G. Kimble and Edmund J.
Fenn of Brooklyn and Frederick White of New
York.

O.

New England News.
March

—

7.
The Massachusetts legislative
committee on street railways is considering a bill
by which street-railway companies are not to be allowed to carry on a car more than five persons
above the seating capacity of the car, under a penalty
of $50 for each person above that number. At a re-

Boston,

cent hearing representatives of electric railways
stated that the bill would prevent the operation of
cars in times of great crowds, as people w^ould insist upon crowding the cars, and that all the employes of a company like the Boston Elevated Railway, would not be able to get a car away from a
They said that the enfootball game or circus.
forcement of the bill would lead to the growing up
cf a class of professional informants who would
thrive on their half of the fines imposed by the bill;
that the enforcement of the bill's provisions would
require force on the part of employes, w'hich would
and that it would
result in accidents and lawsuits
delay travel.
One speaker suggested if the committee was inclined to report a bill on this subject,
that it penalize any person who attempted to board
a car carrying the legal number of passengers.
The New Milford Power Company has asked the
Connecticut Legislature to amend its charter so that
maj^ have authority to build dams across the
it
Housatonic River at Gaylordsville and Kent Village, and to add to its present dam at Falls Village, and giving the company power to absorb other
;

companies, distribute power, and erect conductors
electricity.
It is believed that the petition covers a project for the development of immense electrical power to be transmitted to
York city. The petition is strongly
opposed by affected interests.

and conduits for conducting

New

The Franklin County Traction Company, which
recently received its charter from the Vermont Legislature, is preparing 10 build an electric raihvay that
will connect with the Burlington Traction Company

Highgate and
The Franklin company has obtained w'ater powers at Fairfax,
New York and
Essex Junction and Vergeimes.
Boston capitalists are interested in the company
which proposes to make an attractive summer resort in this section of Vermont, and a number of
and

compose

Vergennes,

a

system

between

Vt., a distance of 72 miles.

hotels are projected.
The new road will
be assured a large amount of freight.
About 200 Chelsea. Mass., employes of the Boston
and Northern Railroad Company have sent a communication to the management thanking it for the
recent "generous increase in wages" and pledging
their best efforts to serve the company.
This is
despite the union's vote ignoring the new wage scale
and demanding a recognition of the union.
The Maine Legislature is considering a bill to incorporate the Winterport, Frankfort and Prospect
Raihvay Company, which proposes to build an electric railway between the Hampden terminus of the

summer

Bangor and Hampden company's line and Prospect
Winterport and Frankfort. The company will
equip the road with flat cars of standard gauge and
haul granite fro mlhe Mount Waldo quarries to
Bangor, where the cars will be delivered to the
Maine Central Railroad Company.
via

The building on Stanhope Street, Boston, formerly occupied by the New England- Weston Electric Light Company, will soon be made over into a
garage for automobiles. It will be especially adapted
for electric carriages.
The basement will be fitted
up as a battery room. Carriages in frequent use will
be stored on the first floor and the upper floors will
be devoted to carriages less frequently used. It is

;

March

200 carriages can

that

expected

The

in the building.

room

the show
space.
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14,

will

be

accommodated

building is 133 by 29 feet, and
have 2,280 square feet of floor
B.

Southern Developments.

—

N. C, March 7. The most important
development proposed in some time in the South is
an electric line from Atlanta to Augusta, Ga., projected by Ohio capitalists. Charles H. Lemon of
Ohio, has visited Atlanta to look into the proposition
The profor the capitalists whom he represents.
posed line would be 120 miles in length.
The A'irginia Passenger and Power Company has
decided to sell its old plant on Johnson's Island, which
valued at $100,000. The new additions to the
J5
company's plants elsewhere will fully compensate
Charlotte,

President Sitterding
for the' loss of the old plant.
of the company has also received a proposition from
G. C. Jacobs of Chesterfield Countj^ Va., for power
for two projected manufacturing plants.
The Asheville (N. C.) Electric Company has
amended its charter, whereby it now has the right
to absorb other local companies, several of which
will

be purchased.

Light and Power Company capital, $70,000) has been chartered by Charles
r. Mason and Perry Moses.

The Sumter

(S. C.)

Ice,

(,

Worthington of Birmingham, Ala., is working upon plans for an interurban electric line connectFlorence and Tuscumbia, in North
Sheffield,
ing
Alabama. A hitch, however, has occurred with the
J. \V.

Southern Railway.

An electric line is being projected from Jackson,
Tenn., to the Mississippi River, touching several intervening towns.
Gas Light Company has been
the Electric Street Railway
Company, $100,000 being involved.
The Virginia Passenger and Power Company of
Richmond has let the contract for the new power
plant on Twelfth Street to W. B. Newell for $25,000.

The Natchez (,Miss.)
indirectly absorbed by

Work

will be started at once.

of Bowling Green, Ky., will put in a
municipal lighting plant.
The Columbus (Ga.) Railroad Company has offered to renew its expiring contract for lighting the
This city is said to be
city at $50 per light per year.
tne cheapest lighted city in the United States.
The council committee on lights, Atlanta, Ga.,
will immediately advertise for bids for furnishing
It is believed that the
the city w^ith electric lights.
proposal of J. Frank Lester to build a combined
cremator}- and lighting plant will be adopted.
The purchase of a fine waterpower on Saluda
River in South Carolina, recently mentioned, is said

The town

have been by northern capitalists, and has no connection with the proposed Lexington-Columbia electric line.
Col. G. T. Graham is counsel for both
to

companies.

The Chattanooga (Tenn.) Light and Power Company has been reorganized with $750,000 capital.
Improvements involving about $300,000, including
new

building, are being inaugurated.
Gould, first vice-president of the Virginia Passenger and Power Company of Richmond,
Va., has authorized General Manager S. W. Huff
to expend $80,000 on suburban lines in improvements, including the rebuilding of a line and the
purchase of new cars.
A company has been chartered in New Jersey
(capital, $500,000), with Henry Parsons of New
York as president, to develop the town of Sheffield,
Ala., build an electric line to Florence and supply
power for manufacturing.
The Cumberland Electric Light and Power Company of Nashville, Tenn., is furnishing wiring and
fixtures free in order to secure new patrons.
The Georgia Railway and Electric Company, con-

a large

Frank

J.

trolling the electric lines and lighting of Atlanta, is
preparing to build a line to Marietta. The Atlanta
and Marietta Street "Railway Company is also advertising for a charter for the same purpose.

The

town of Huntsany time for an elec-

Legislature has authorized the

Ala., to issue $20,cco at
tric-lighting plant.

ville,

The town
bonds for

of

Neck, N. C. has voted
Dr. J. E. Shields is mayor.
president of the local street rail-

Scotland

electric lights.

John Graham,
way at Huntington, W. Va., and others, will build
electric line from Washington, D. C, to the

an

falls

of the Potomac, 20 miles distant.

L.

Michigan,
Detroit.

&

March

7.

—Westinghouse,

Church,

Kerr

Co., the engineers in charge of the new Detroit
plant, have received the plans for the steel-

Edison

buildings to be erected. The main
building will be about 225 feet square. Four steam
turbines of i,5CO kilowatts each will be placed in
operation as a beginning, as soon as the plant is
completed. The engines will require 24 boilers, which
It will take 1,200
will be fed by automatic stokers.
tons of steel for the framework of the power house.
an issue
authorizing
The governor has signed a bill
of bonds for a water and electric-light plant at

work

for the

new

Stan dish.

Company, organized by A. H.
Gaulker, Robert Kuhn and others, with_ a capital of

The United

$100,000, will
kinds.

Electric

manufacture

electric

appliances of

all

The Wireless Sunglow

Batterj'

Company, with

a

paid-in capital of $300,000, has filed articles of incorporation.
The stockholders are D. A. Ross, F. C.
Ross and George \V. Ross.
Detroit,
The
Plymouth and Northville electric road,
running between Northville and Wayne, is tied up
for non-payment of the state tax, and the people
are without car service between these points.
The
Tax Commission assessed the company $6,000 a mile
and more than doubled the assessed valuation of
the cars and power house at Plymouth, and matters
reached a point where the company believes it is
impossible longer to bear the burden with the present
low rale of fare. The patronage is light, as all that
is to be depended on is the local traffic out of Plymouth, Northville and Wayne. The fare between
Plymouth and Northville, four miles, is five cents,

and

to

Wayne,

11

miles, is

15

cents.

A

bill has passed the House at Lansing authorizing the bonding of Peninsula Township for $20,000,
which is to be used to secure the building of an
electric road between Traverse City and Old Mission.
C. G. W.

From the Buckeye

State.

—

Cleveland, Ohio, March 7. An interesting question is before the court of insolvency in Cincinnati.
The Cincinnati, Milford and Loveland Traction
Company brought suit of condemnation for rightof-way, and in its petition declared that it was
chartered as a street-railway company.
The defendants have filed a demurrer, in which it is stated
that if the company had been incorporated as an
interurban company they would have no grounds to
fight the case, but since it is a street-railway company it has not the right to condemn property or
secure right'; other than by the consents of the property owner's.
The Kenton and Southern Electric Railway Company of Kenton has completed its organization. The
new company will build lines in Kenton and a line
from Kenton to Belefontaine. The lines will be built
on a private right-of-way through the country.
The village of Hubbard has passed a resolution
in favor of putting the question of issuing $10,000
electric-light bonds to a vote of the people at the

next election.

The Banner Electric Company of Youngstown will
build an addition to its factory 68 by no feet and
three stories high.
The company manufactures incandescent electric lamps and has found its business
growing so rapidly that several additions have been
necessary from time to time.
The Brill company is building an elegant private
trolley car for Messrs. Everett and Moore and their
associates.
It has an observation compartment fitted
up with everything convenient; also a library, buffet
and other things of the kind. The interior will be
handsomely hand-carved, and it is said it will be
the finest car of the kind ever built. The order was
placed before the syndicate became embarrassed
over a year ago.
The Cleveland low-fare cases have been appealed
from the United States Circuit Court to the United
States Supreme Court.
The cases were brought in
1901, when a permanent injunction was issued to
prevent the city from enforcing what are known as
the Hopkins and Cope ordinances relating to the
Kinsman Avenue line of the Little Consolidated and
the Euclid Avenue line of the Big Consolidated, in
which it was sought to force the companies to carry
passengers at a fare of four cents, or seven tickets
The injunction was issued on the
for a quarter.
ground that the enforcem.ent of the ordinances would
impair the obligations of a contract already existing
between the city and the companies, and that it
would be taking property without process of law,
two things which the United States constitution expressly provides to all.
James W. Holcomb of Cleveland has been in Buffalo the past week: making arrangements to begin
work on the line between that city and Dunkirk,
58 miles in length, which will complete the connections between Buffalo and Cleveland.
The Westinghouse company has secured the contract for the electrical apparatus for the Buckeye
.

Traction Company's
Plymouth.

line

between

Norwalk and
0. M. C.

Information from Indiana.

—

Track-laying on the TnIndianapolis, March 9.
dianauolis and Martinsville electric railway has
reached the public square in Martinsville, and with
the exception of four miles of ballasting the line
President Smith says a few days of
is completed.
good weather will suffice to put the trolley wire jn
position and permit the running of cars the entire
length of the line. The steam road has now made
a cheap rate, but the peoole of Martinsville will
patronize the trolley cars in preference.
The Toledo and Chicago Interurban Railway Company, incorporated under the laws of Ohio last week,
is to build an extension of the Toledo and Western
A portion of
electric line across northern Indiana.
this line is in operation, and the remainder is building.

The appraisers appointed by the Circuit Court at
Lafayette to estimate the value of the land along
the Wabash canal bed. which was ordered condemned
for the use of the Fort Wayne, Logansport and Lafayette Traction Company, has reported the value of
the property to be $41,000. The traction company

the court to approve the report of the
appraisers.
rhat the interurban railways are assuming proportions in this state is shown by the number of bills
introduced in the Legislature concerning them.
Those that were enacted into law provide for the
voting of subsidies to interurban lines; for the con-

has asked

demning of right-of-way; requiring interurban roads
maintain sanitary conveniences on passenger cars;
allowing interurban companies to issue preferred
slock, that shall be preferred in the division of assets
permitting
as well as in the division of dividends
interurbans to charge one-fifth of amount of firstclass fare on baggage in excess of 150 pounds
providing for the merging of interurban and streetrailway companies; amending the law of 1901, so as
to give towns and cities express power to regulate
fares within their limits, as a condition to the grant
of the right to operate therein; authorizing interurban companies to condemn a right-of-way across
any steam railroad at grade or an overhead or subway crossing, but if at grade the interurban company
shall put in and maintain at its expense an interlocking device to insure safety at the crossing; and
providing that trainmen shall not work longer than
16 consecutive hours each day.
The new lOO-horsepower gas engine recently purchased by the City Council of Knightstown has been
to

;

power house of the electric-light plant.
Legislature has amended the city charter so
as to authorize the Board of Public Works of Indianapolis to enter into a lO-year contract for electric
lighting for the city.
The present contract expires
in July, and bids will be advertised for in a short

installed in the

The

time.

The Legislature has authorized the city of Anderson to have a board of control for electric lights and
waterworks.

The City Council of Richmond has refused the
proposition of capitalists to purchase the municipal
electric-light plant and has ordered new electrical
equipments for immediate delivery at the following
contract prices
General Electric Company, $2,755
Monarch Electric Company, $550; Westinghouse
Electric and Manufacturing Company (October delivery), $4,ico; total value of new machinery ordered, $7,325. The present value of the plant and
enuipment is $166,120.14. The plant made a better
showing for February, the receipts being $951 in
excess of .expenses. Heretofore the plant has been
F.
operated at a loss.
;

J

Northwestern Notations.

—

March 7. F. H. Long of Chicago
declares that his electric cyanide custom mill at
Mystic, S. D., is au entire success, and the reason
that the mill is operated periodically is because there
has been a lack of sufficient ore for steady work.
Sioux Falls, S. D., is eager to secure an electric
street-railway line.
A" bill is before the South Dakota Legislature to enable the securing of franchises.
Minneapolis,

The North American Telegraph Company has
found the local business at Mankato, Minn., insufficient to sustain a local office, and has therefore
discontinued

it.

A. A. Buck has bought the electric-light plant at
Mapleton, Minn.
He at first concluded to dispose
of the djmamo and t^ngine, but has reconsidered and
will continue the plant.
Some improvements will
be made to bring up the standard.
Newberry, Mich., has awarded contracts to the

Westinghouse company for a dynamo and to the
Bates Machine Company for an engine, which will

more than double the

capacity of the electric-light
of the municipality.
council committee of Mankato, Minn., recently
visited Winona, Minn., to ascertain the steps taken
Manat Winona for a municipal electric-light plant.
kato then engaged W. I. Gray of Minneapolis to
prepare plans for a municipal electric system. Plans
will be prepared without delay, and bids will be
Bids are
secured as soon thereafter as possible.
being advertised for $40,000 bonds for the construction of the plant.
The People's Light Company of Davenport, Iowa,
is making extensive improvements to its power station, including additions, at a total cost of $75,000.
Several carloads of new machinery have been reThe work is to be
ceived and are being installed.
completed about April ^ist.
plant

A

The La Crosse and Northern Railway Company has been incorporated at La Crosse, Wis., to
maintain a street-railway system and to operate an
interurban line to a point opposite Winona, Minn.,
26 miles.
line

A

It

which

ford,

believed that this is to be part of a
eventually reach the Twin Cities.
being surveyed from Winona to Rush-

is

will

line is also

Minn.

The Duluth-Superior Traction Company has

filed

a statement of its business in Duluth and Superior
for 1902.
Xjross earnings were $538,030, and expenses, including interest, $464,648, leaving the net

earnings $73,382. The company came out from unThe company's
der a receivership two years ago.
plant and system is valued at $2,750,000 rud the indebtedness is placed at $2,200,000.
The Carman Light and Pow^r Company of Carman. Man., has installed a new light plant at a
cost of $9,500.
The Janesville

Traction Company of Janesville.
Wis., has filed articles of incorporation to build an
The
interurban line from Janesville to Madison.
incorporators are the same as those in the Rock-

'
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Beloit and Janesville Railway Company, but
the two enterprises will be kept separate.
Sheboj'gan, Wis., is considering the cost of a
ford,

municipal electric-light plant.
The City Council of Davenport, Iowa, has granted
a franchise into that city to the Iowa and Illinois
The officials of the company
Interurban railroad.
thereupon deposited a forfeit check of $5,000. The
company has placed orders for steel rails for the
Rproposed line.

On

4.

— Ground

was broken on

February 26th for the extension of the Independent
Electric Light and Power Company's main power
station in the Potrero, in the southern part of San
Francisco. The extension will provide room for
doubling the present capacity of the station. One
two-phase generating unit was ordered several
months ago from the Wcstinghouse company for deIt has a capacity of 1,500 kilowatts.
liverj' this year.

The San Francisco Water and Power Company
was incorporated in San Francisco a few days ago
by Henry F. Allen, W. B. Bourn, W. H. Crocker
and others, to acquire water rights, build flumes,
The company will
erect electric power plants, etc.
bring power from Nevada County, about 150 miles
citj-.
A prominent
this
transmit
to
and
it
here,
from
he does not think,
electrical power official says
however, the company will be in any hurry to build
an electric-transmission line to San Francisco.
General Manager John A. Muir of the Los Angeles
Railway Company of Los Angeles, Cal, has placed
an order for four mammoth storage batteries for his

'

Mr. Thompson, signaling superintendent;
Craseman, goods manager H. Trevetick, G,
Fletcher, Jr., F. H. Dent, H. Goulborn, Robert Evans
and D. Matheson.
H.

C.

;

ELECTRIC LIGHTING.

residents

tric-lighting plant.

The Independent Light and Power Company has
been incorporated at Quincy, 111., with a capital stock
of $200,000. The company will furnish light, heat
and power. J. W. Cassidy, C. E. Mead and L. P.
Wheeler are the incorporators.
proposition to bond the city

of

Springville,

Utah, for the purpose of installing an electric-light
plant carried at the election held there for that purThe bonds will be issued at once, and the
pose.
plant will be installed next summer.
Louisville Lighting Company will be incorporated at Louisville, Ky,, with a capital stock of
$3,000,000, to operate the plants of the Louisville
Electric Light Company and the Citizens' company,
T. E. Murray, D. F.
which will be consolidated.
Erady and Charles Werner of New York are in-

The

terested.

system, involving the e.xpenditure of a quarter of a
million dollars, with the Electric Storage Battery
Company of Philadelphia. The bidding for the conThe contract calls for the detract was spirited.
This batlivery of the first battery within 45 days.
double
size, and will be installed in
ery is to be of
the company's new sub-station now nearing comIt will serve as a
pletion at Agricultural Park.
reserve factor in case of emergency for the Univerlines.
These
Avenue
Grand
sity, Main Street and
batteries will run the entire system of the Los Aiigeles Railway Company for about three hours, in
case all the generating machinery for any reason

At a special election in the city of Crowley, La.,
the City Council was authorized to issue $100,000 in

should remain entirely incapacitated.
The local union of the International Brotherhood
of Electrical Workers at Portland, Ore., is asking
It wants $3.50 a day, the new
a raise of wages.
At this writing
scale to go into effect on May ist.
the employers has not yet expressed themselves in
the matter, but it is thought they will agree to the
A.
new rate.

electric

bonds

to

improve

and

as

etc.,

Armas Durio,

superintendent.

ELECTRIC RAILWAYS.
A. J. Lovejoy, a prominent fanner of Roscoe, 111.,
says that the value of his farm has been increased
$20 an acre by the Rockford, Beloit and Janesville

road touching
daily

of Prophetstown, 111., are anxious as
route will be chosen for the proposed

The people
wluch

10

U. R. Brooks, Jr., has been appointed state elecSouth Carolina by Governor Heyward.

John U. May of Davenport is said to be negotiating for the control of the State Electric Company of
Iowa.
John Kochler has tendered his resignation as superintendent of the Watertown Electric Company,
Waterlown, Wis.
Professor Ernest Fox Nichols has resigned the
Wilder professorship of physics in Dartmouth Colto accept a similar position at Columbia Uni-

lege,

versity.

Scheeffer, late of the Scheeffer Instrument
of Peoria, has entered the employment of
the Fort Wayne Electric Works as meter expert,
succeeding the late Mr. King. It is understood that
Mr. Scheeffer has disposed of his meter and instru-

G. A.

Company

in Peoria.

An

interesting sketch of the life of Charles P.
Steinmetz, past-president of the American Institute
of Electrical Engineers, appears in the March issue
Mr. Steinof Success, written by Herbert Wallace.
metz discusses with Mr. Wallace many of the electrical problems of the present and those which are
to be solved in future.
Austin C. Dunham, president of the Hartford
(Conn.) Electric Light Company, has been elected
president of the Federated Automatic Refrigerating
Company, recently organized in New Jersey. Alden
M. Young of New York, president of the Connecticut Railway and Lighting Company, has been elected
vice-president of the same company, the secretary
and treasurer of which is Frederick M. Kimball of
the General Electric Company.
Prof. W. E. Goldsborough, chief of the Department of Electricity of the World's Fair, who has
been in the East for the past two months in the interest of his department, has returned to St. Louis.
Chief Goldsborough reports that the manufacturers
are taking a lively interest in the affairs of the department, and that applications for space are coming
It is reported that applications have alin rapidly.
ready been received for over 80 per cent, of the
likely

space available.

A party of English and Scotch traffic and engineering officials, representing the London and Northwestern Svstem and the Caledonian Railway of Scotland, arrived in New York on the Oceanic on March
The visitors will spend a month in the United
States studying the American methods of handling
In the
freight and passengers, signaling, speed, etc.
delegation are Frank Ree, chief freight agent E. H.
Thornhill, .traffic superintendent; Mr. Webb, chief

5th.

;

The Feather River Power Company has been incorporated at San Francisco with a capital of $5,000,000.
The company is about to install an electric
power plant 20 miles above Oroville, where a tunnel
over 12,000 feet in length has been driven and a

dam

constructed.

horsepower
at

will

It

is

stated that

transmitted

be

to

at

least

20,000

San Francisco

a high voltage.

Detailed reports of the power plant which the
AValla Walla Gas and Electric Light Company wilt
build have been given out.
The site is in the foothills of the Blue Mountains, 20 miles from Walla
Walla, Wash. The plant will be capable of producing 6,000 horsepower. Power will be transmitted to
Walla Walla, Pendleton and other towns, and 65
miles of 33,500-volt transmission lines will be used.
The engineering work has been in charge of T. .\.
Noble of Seattle.

The New Century Light and Power Company of
Colorado has purchased 5,000 acres of land in Grand
County, Colo., on which, it is said, will be built a
reservoir that will hold 548,228,736,000 gallons of
water.
From the resources thus provided the company plans to produce perhaps as much as 50,000
horsepower for transmission all over the state. It
also plans to store water for irrigation purposes, and
will try to build up a summer resort with this artificial lake of about 20 square miles surface as an
attraction.

SOCIETIES

AND SCHOOLS.

The University

of Minnesota devotes a recent bulletin to its College of Engineering and the Mechanic
Arts, the information given including a general statement, lists of faculty and students, courses of study
and instruction, equipment, etc. Of the 373 students
in the college, 129 are studying electrical engineering.
George D. Shepardson is professor of electrical engineering, and Frank W. Springer is assistant professor.

it.

average of passengers carried by the
Metropolitan West Side elevated railway, Chicago,
during the year ended February 28, 1903, was 108,351, as against 92,906, the preceding year.

The

thority by Congress for undertaking its proposed developments of waterpower along the line of Muscle

well as water pipes

should be addressed to

fittings,

reported that the Muscle Shoals Power Company, Montgomery, Ala., has been granted full auIt is

waterworks system and install
Communications in regard to

between Rockford and Rock Island,

111.

Two

trician of

ment business

its

a 10,000-Iight plant.
engine, dynamos, wire,

trolley line

PERSONAL.

.

N. Y.,
submit to a

of the village of Brocton,

vote of the people at the coming election a proposition to bond the village for the erection of an elec-

The

1903

Shoals Canal.

Electric Company was formed at Carthage, Mo., recently with a capital stock of $10,000.
Besides furnishing electric power, light and heat, tne
company will deal in electrical appliances.

The Holt

have petitioned the village board to

14,

POWER TRANSMISSION.

engineer;

The

the Pacific Slope.

San Francisco, March

March

routes are being considered, and if the one to
the north of Rock River is taken Prophetstown will
be left out.

a recent adjourned meeting of the stockholders
Lake Street Elevated Railroad Company the
securities committee did not deem it advisable to
proceed to formulate a plan with reference to the
financial affairs of the company until more bonds
are received under the agreement entered into by the
The meeting was again adjourned to
stockholders.

Plans are being completed by Henry Ives Cobb
for an engineering building for Lewis Institute, to
be erected on the east side of Robey Street, Chicago,
135 feet south of Madison Street, adjacent to the
main building. It will be six stories high and will
front 121 feet, with a depth of 66 feet. The exterior
will be constructed of Roman brick with Bedfordstone and terra-cotta trimmings.
The Interior will
be elaborately finished in hardwood. The cost is
estimated at $100,000.
Construction will be commenced at once.

,\t

TELEGRAPH.

of the

-\pril

1st.

indications are that the Galesburg and Oneida
electric-railway franchise has been defeated.
franchise
has been vetoed and repassed, but the
The
mayor of Galesburg refuses to listen to an appeal,
saying that the council's action, in extending the
time for the company to file its bond and taking
other steps to get the measure through, has nullified
the ordinance.

The

(111.)

At a recent meeting of the stockholders of the
proposed new electric railway between Williamstown
and Moundsville, W. Va., plans were formulated
which will connect Wheeling with the city of ParkThe new road will pass through
ersburg, W. Va.
Waverly, Friendly, St. Marys, Sistersville and New
Martinsville, and will connect with the Wheeling
Traction Company's line at Parkersburg.
private corporations of
the Legislature of Missouri has recommended favorFarley providing that
Mr.
by
bill
introduced
ably the
all street-car companies shall provide seats for passengers or not exact more than one-half the regular
Violations of the act are made punishable by
fare.
a fine of not less than $50 nor more than $500, onehalf the fine to be paid to the informer.

The House committee on

Arrangements have been completed whereby there
soon be a continuous electric railway line between St. Louis and Alton, 111. A new line will be
constructed to connect the Alton street railway with
the electric road connecting Venice, Granite City and
Madison. This will give rapid-transit service through
Harrison Barco of St.
a thickly settled country.
Louis and Philadelphia capitalists are interested.
The Englewood Elevated Railroad Company of
Chicago has been recently incorporated. The company has been organized in connection with the
South Side Elevated Railroad Company, to furnish
a branch line from the latter's road to Englewood.
will

The amount of capital stock for the Englewood
branch is put at $50,000. The incorporators are Leslie Carter, Noble B. Judah, Henry G. Miller, F. E.
Vaughan and Donald

S.

Trumbull.

The Chicago

Junction track-elevation ordinance, upon which the
Englewood elevated branch depends, is now before
the

Chicago City Council.

At the recent annual meeting of the Chicago and
Northwest Telegraph Company William T. Noonan
of Minneapolis was elected president and A. R.
Brewer of New York secretary and treasurer. George
B. Manning of New York ^vas elected a director In
place of A.

R.

Brewer.

A

recent Berlin dispatch states that Emperor William spent part of one morning watching the PollakVlrag rapid-telegraphy system working in the technical university.
The apparatus averaged 50,000
words an hour over a 300-mIle circuit. The emperor
sent for the empress, the minister of posts, the chief
of the general staff, and other prominent persons
and explained to them technically the way the apparatus worked. The German government will, it
is
stated, experiment with it between Berlin and
Koenigsberg, a distance of 440 miles.

The steamship Stephan, launched on December 29,
1902, at Stettin, is the first vessel built at a German
shipyard exclusively for the purpose of cable-laying.
The main dimensions

of the ship are: Length over
412 feet nine inches; beam, 47 feet 11 inches;
depth, 32 feet eight Inches; draft, 24 feet seven
The whole caInches tonnage, 4,600 register tons.
pacity of the steamer will be 6,050 tons, and she will
be able to take 5,000 tons of deep-sea and coast cable
in four water-tight, cylindrical tanks, of which the
largest -is 43 feet four Inches and the smallest 36
feet in diameter.
Two cable engines are fixed on
the ship, one for taking In or for repairing a cable
already in use and the other for laying the cable.
all,

;

SPACE TELEGRAPHY.
President Newman of the New York Central Railroad has given permission to the De Forest Wireless Telegraph Company to equip the Twentieth Century Limited train with wireless apparatus, and the
experiments of sending messages while traveling will
continue for two months, beginning April ist.
Sir

Thomas Lipton has

given permission to the

DeForest Wireless Telegraph Company to equip his
steam yacht Erin with a space-telegraph outfit during
that

the

international

communication

shore through the

yacht races this sumrner, so
be maintained with the
stations of the company.

may

five

Marconi is said to have nearly perfected an apparatus to measure the distance between a ship at sea

I

March

14.
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manufacturers and will enable them to deliver
more quickly and avoid the delay which has resulted

a station on land. This will be accomplished
by means of a* movable disk, which will be affected
by the current from the ship. The further the ship,
the weaker the current, and the disk will have stationary marks, which will thus register the exact
distance from ship to shore. Stations may be established all along the St. Lawrence River and Gulf to
Belle Isle. Marconi is also said to be working on
a multiple.x system of space telegraphy.

ish

Cardinal Gibbons on March 2d sent a congratulatory message to Pope Leo XIIL, transmitted partly
iy the Marconi system of space telegraphy, it is said.
The message was sent from Baltimore to Rome, and
presumably it was over that portion of its course
from Cape Cod, Mass., to Poldhu, England, that
the wireless transmission was effected.

copper quotations are: Lake, I3'V^@I3%:
castings, 12.30@12.60 cents.
R. E. Danforth and Alfred Green of the Rochester
Railway Company, Rochester, N. Y., have perfected
an electromagnetic brake which will be manufactured

and

in the United States securing so many locomotive
and bridge contracts for South Africa and Egypt.
The British government is determined to enforce
the use of standards, so that in an emergency it may
be able to get its requirements from British firms.

TRADE NEWS.
Late

in Cleveland.

The Weeks

.

.

Electrical

Company has been

incor-

in Chicago iV-jth a capital of $2,500, and
manufacture electrical apparatus and supplies.
William J. Donlin, John Tully, Charles T. Mason

porated
will

PUBLICATIONS.
The advantages of Flexduct are attractively set
forth in an advertising folder sent to the trade by
the Osburn Flexible Conduit Company of New York
<:ity.

A

blotter issued by Hall L. Brooks of Tomahawk,
calls attention to the white-cedar poles and
posts which that dealer has ready for immediate de-

"Wis.,

liverj-.

The American Brake Shoe and Foundry Company
of New York illustrates miscellaneous small steel
castings made by the Tropenas process, in a recent
catalogue.
Electric hoists for manila or wire rope are described
in an illustrated, 16-page bulletin issued by the C. W.
Hunt Company of West New Brighton, Staten Island,
N. Y.

De Laval steam turbines and turbine machinery
are the subject of a 52-page catalogue distributed by
the De Laval Steam Turbine Company of New York.
Many

different applications of steam turbines to elecmachinery, pumps, etc., are illustrated, and full
descriptive text is given with results of tests.
trical

A catalogue setting forth the advantages of the
Garrigus boiler cleaner has been issued by the MeBoiler Cleaner Company of Chicago, of
which W. R. Mason is sales manager. This cleaner,
which is said to be "the only device that will keep
toilers absolutely clean and free from scale, mud and
in water-tube and
oil," is illustrated as installed
chanical

tubular boilers.
effected by

its

method of operation and saving
use are given and several letters from
Its

users testify to

its

advantages.

Comnany of Elkhart, Ind.,
new catalogue on its transformers,
special mention being made of its oil, air-draft, arclighting and power transformers and also its subway
The chief points in the mechanical construction
type.
The Kuhlman

Electric

is distributing a

of the transformers and also their electric performance are well brought out, several test curves being
given. Mention is made on the inside of the cover
the catalogue is of the standard size, six by
nine inches, as adopted by the Northwestern Electliat

trical Association.

A

treatise entitled "A Systematic Method of Calculating the Dimensions of Direct-current Dynamo•electric Machines." by Carl Kinsley, instructor in
physics at the University of Chicago, has been published in separate pamphlet form by the University
of Chicago Press, as a reprint from Volume IX. of
the University's Decennial Publications. The essential dimensions are computed by solving the equations, showing their relations to the rise in temperaThe calcuture, efficiency and electromotive force.
lations are outlined for one of the most satisfactory
dynamos now being manufactured by a leading firm.
.

MISCELLANEOUS.
Supply Foundry Company of Harvey,
whose plant was destroyed by fire February 22d,
entailing a loss of more than $250,000. has purchased
a five-acre tract of land and has awarded a contract

The Railway

111.,

for the construction of its new factory buildings,
The
all of which will be of brick, stone and steel.
entire works will be operated with electric power.

The

report

of

the

engineering

standardization

committee of London, England, has been completed, and its recommendations in regard to the
standardization of various iron and steel sections
approximate ver\' clcselv to those adopted in
It is estimated
the United States and Germany.
result
in
saving
standardization will
that the
millions of pounds sterling annually to the Brit-

are the incorporators.

The General Electric Company is said to be planning the erection of a large plant, 800 by 300 feet in
size, on its property at Lynn, Mass., to be devoted
A tract of
to the manufacture of steam turbines.
SO acres of marsh land is to be added to the plant
and equipped witn dock facilities.
The supervising architect of the United States
Treasury Department gives notice that the time for
opening the bids for the enlargement (including
plumbing, heating apparatus and electric conduits
and wiring) of the government building at Minneapolis, Minn., has been extended from March 19 to
3 o'clock p. m., on April 6, 1903.
A Boston correspondent writes "In the United
States Circuit Court Judge Brown has refused to
grant the General Electric Company's petition for
a temporary injunction prohibiting the use of the
letters 'G. E.' upon electric lamps manufactured by
the Re-New Lamp Company of Maiden, Mass. The
plaintiff based its application upon a trademark it
owns. The court decided that the plaintiff did not
seek to protect a trademark, but to prevent or hinder
the remaking of lamps and competition based on the
use of burned-out lamps."
Dudley Farrand of Newark, N. J., has been appointed receiver for the Murphy Safety Third Rail
Electric Company, of which Mathias Plum of Newark is president. The application was made on behalf of Herbert S. Whitcomb, a stockholder, who
alleged that the company owes $70,000 and is unable
ihe company is capitalized at
to pay its debts,
$2,500,000, and it owns patents for a device which
third
rail
alive
while a train is passing over
makes a
it and dead when the train has passed, as described
in the Western Electrician some time ago.
:

Kilburn, Clark & Co. of Seattle, Wash., have been
the Pacific Coast sales and distributing agents
of the Nernst Lamp Company of Pittsburg, and have
established branch offices in San Francisco and Los
Angeles, Cal. The increasing volume of business
from that section of the country has made necessary

made

special attention to

its

demands.

The Nernst Lamp

Company, having secured patent and selling rights
in Canada, is now making arrangements for establishing a factory in the Dominion for the manufacture of its product. This move is not only necessary
in order to conform with the Canadian laws of commerce, but is also advisable in order to meet the
rapidly increasing demands for this lamp.
For the greater convenience of its numerous customers and to care better for the increase of busiin New York city and vicinity, the Weston
Electrical
Instrument Company, Waverly Park,
Newark, N. J., has opened a
York office at
74 Cortlandt Street. 'This office will be under the
management of Mr. Caxton Brown, who has a
theoretical as well as a practical knowledge of the
different instruments manufactured by the Weston
company and their particular adaptabilities. There
will be a show room in connection with the New
York office, in which will be exhibited the different
types of Weston instruments and their special advantages, also the individual parts which make up

ness

New

the instruments.

H. O. Swoboda of New York city has, during the
12 months, devoted a considerable part of his
time to the development of a new and complete line
of knife switches, panelboards and switchboards, and
last

now prepared to enter the market. The National
Brass and Iron Works, Reading, Pa., have equipped
an entirely new department with all the latest machines and tools to take care of the manufacture of
his entire line.
Mr. Swoboda's office at 277 Broadway, New York, under the name "The H. O. S.
Engineering Company," will take charge of all sales
and all engineering work. His designs, electrically
is

and mechanically, are based on an experience of the
last 15 years, and especially on his experience with
the Falcon line, of which he says he is the sole
originator.

The Clifton Manufacturing Company has devoted
much time and money to the perfecting of its insulaand says it has in Buffalo, N. Y., one of the
best conduit factories in the country, and is producing a conduit second to none. The company has, in
addition, perfected an arrangement with the Mackie
Steel Tube Manufacturing Company of Hammond,
Ind., which makes it possible to put conduit upon
the market with only one profit in the net cost. 'The
Mackie Steel Tube Manufacturing Company produces a fine line of special tubes and wrought-iron
renders it
pipe, and this quality of manufacture
especially adapted
to conduit uses.
The Mackie
company will sell the Clifton conduit in the West,
tion,

Northwest and Southwest from Its Chicago office
and the Clifton Manufacturing Company in the East
through its New York and Boston offices.

BUSINESS.
The

Electric Appliance Company, Chicago, has
lately added additional warehouse room and has increased its carrying capacity for all kinds of wires
for which it is agent. It therefore claims to be able
to make quickest and most satisfactory shipments
on wire of any house in the West. The assortment

complete in "O K." weatherproof line and house
Paranite and Peerless, rubber-covere 1 wires,
Roebling's galvanized-iron telephone and telegraph
wires, and, in fact, everything in wires.

is

wires,

The Monson Burmah Slate Company of Portland,
Me., handles only Maine slate, which is said to be
of superior quality for electrical uses, having a very
high insulation test.
This slate is closely grained,
free from metallic veins and spots and of a firm,
even texture, yet can be accurately and easily worked.
The company's mill is located at Portland, which
gives it facilities for prompt delivery by water or
rail with low rate of freight.
The company is supplying many of the largest manufacturers of electrical goods, its slate, the company says, meeting
with their entire satisfaction.
-

A

general impression
prevailed
has
that the
Electrical Instrument Company onlv makes
volttneters and ammeters, which is not the case.

Weston

Having what are credited with being the largest
and best equipped works in the world for the production

of electrical

measuring instruments of

all

company is particularly fitted to turn out
work of any special character in which the highset
excellence of mechanical and electrical work and
design are the important features.
The company
has, in fact, been turning out a large amount of
kinds, the

special

laboratory apparatus for several years past,

now

prepared to make standard cells, standard resistances, galvanometers and the highest
grade of special bridge work, speed indicators, etc.

and

is

Additional information has been received concerning the large contract for arc lamps given to the
Western Electric Company of Chicago by the city
of Columbus, Ohio, which was mentioned by the
Ohio correspondent of the Western Electrician in
the issue of February 28th. The equipment comprises 1,500 series alternating arc lamps complete,
and is to be arranged in 20 75-light circuits. The
contract includes transformers, regulators, and the
entire switchboard for the new municipal plant.
The
contract was awarded after the installation of sample
25-light equipments furnished by several of the competing manufacturers. The Western Electric Company asserts that it has a most thorough, complete
and reliable series alternating equipment, and is making installations rapidly throughout tne country.

An order for 27,000 feet of wire rope, to be used
upon the yacht now being built for the
defense of the America's cup has just been completed by the John A. Roebling's Sons Company of
Trenton, N. J. This rope ranges from one-half inch
to 1% inches in diameter, and is composed of six
strands, each strand, for most of the rope, consisting
of 19 wires, twisted together. The specifications under which the rigging for the new yacht was made
required that pieces of all the different ropes should
be tested before making shipment, and show a
strength varying from 4V2 tons for the smallest to
94 tons for the largest diameters. To obtain this
strength the highest grade of steel which could be
obtained for the purpose was used in drawing the
wires.
These wires were tested before stranding, and
the tensile strength of the greater part was found
to be over 300,000 pounds per square inch, while the
finished rope developed in the breaking tests
a
strength from 15 to 20 per cent, higher than that
for rigging

called for in the specifications.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
721,669. Electric Engine. William T. Clark, Schenectady, N. y., assignor to the Tabor Manufacturing Company, Philadelphia, Pa. Application filed October 17 1902.
In the enfiioe are a frame, a coil, a plunger striker, a
spring for moving the plnnger outward, a blow transmitter
rigidly cooaectedwilh the frame and against which the
coi! draws the plunger, and a circuit-breaker operated by
the plunger.

Office)

March

j, igoj.

Electric Engine. William T. Clark, Schenectady, N. Y., assignor to the Tabor Manufacturing Company, Philadelphia, Pa. Application filed October i, 1902.
Adjaceut aligned electromagnet coils are combined with

disk to

721,670.

a casing having short cores projecting iQto the coils, a
reciprocatory striker between (he cores, a disk on the
striker and between the adjacent ends of the coils, adjacent contact terminals connected with the coils, and an
arm moved from one to another of the terminals by the

make and break

the circuit through the coils alter

nately.

721,677.

^

Grounding Preventer for Marine Vessels.

Charles Dornfeld,
tion filed July

I,

New

York, N. Y.

Applica-

1902.

A steamship having a chambered projecting ram at its
stem below the water line has a plunger slidably mounted
in such ram and projecting beyond same.
Tensional
means behind the plunger maintain it in its pro-

I
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A lecood plunger has a head projecting
its stem yieldingly mounted within the first
plunger, such stem at its rear end projectine within tbe
chambers of the ram. A switch device is operated by the
stem, and an electrical circuit controlled by the switch
operates 3 device whereby the engines of the steamship
may be reversed. (See cut.)

jected position.

beyoDd and

Magnetic Clutch. Edwin R. Douglas, East
Orange, N. J., assignor to the Crocker-Wheeler
Company, Ampere, N. J. Application filed July

21,678.

14,

1902.

Ad armature adapted

to

engage the main clutch body

consists of poles, one of which slides
ciit breaking the magnatic circuit.

upon the other with-

March

Reuben
Plural-lamp Socket.
721.774 to 721,779.
E. Benjamin, Chicago, 111., assignor to the Benjamin Electric Manufacturing Company, Chicago, 111. Applications filed May 20, 1898, to
July
The

1902.

iS,

cluster sockets described have contacts arranged to
hold the lamps in an oblique position relatively to the
base.

Cluster of Plural-lamp Sockets. Reuben
721.780.
B. Benjamin, Chicago, III., assignor to the Ben-

Manufacturing Company, ChiApplication filed July iS, 1902.
In the socket combined with a su. table base area number of insulating blocks mounted upon the base, each of

jamin

Electric

cago,

111.

tbe blocks carrying a lamp-holding device and associated
contacts, a metallic cover or shell fitting over the insulating blocks and provided with an opening opposite each
lamp-holding device, and suitable means for positively
holding the cover iu position rotarily.

Wilkinsburg. Pa., assignor of one-fourth to D. Karcher,

William H.

Trolley.

_72r,794.

W'ilkinsburg,

Goodyear,

.application

Pa.

March

filed

rotated.

Mellett,
Transmitter. Lemuel
Somerville. Mass., assignor to the Microphone
Transmitter Company, Boston, Mass. Applica-

— GROUNDING

Telephone

tion

PREVENTER FOR MARINE

VESSELS.

Magnetic Clutch. Edwin R. Douglas. East
Orange, N. J., assignor to the Crocker-Wheeler
Company, Ampere, N. J. Application filed July

721,679.

28,

1902.

A main bidy prov ded with a cylindrical recess is
adapted to receive an energizing coil, and has a fixed pole
on one side and a movable pole on the other side of the
cylindrical recess. An armature having a pole piece is
adapted to be clamped between the fixed and the movable
poles.
(See cut.)
Reversible Galvanic Battery. Thomas A.
Edison, Llewellyn Park, N. J. Application filed

721,682.

November
See page

28,

1902.

Means

tric

1902.
See page

*-

October

Ap-

1900.
A crucible adapted to carry a bath of molten material
has two electrodes supported above it and connected in
series. A conductor is in position to effect contact with
material contained in the crucible and a voltmeter is in
shunt between ooe of the electrodes and the conductor,
the conductor consisting of a rod passing through the refractory material of ihe crucible and projecting oatside
and inside of the same, whereby the portion of the rod
which is melted is replaced by molten material which fills
up the space and thus insures good conductivity.

plication

filed

electric

11,

M. Hill, Brasher
Shade-holder. Rolla
721.704.
Application filed October 24. 1902.
Falls, N. V.
series
of spring-held arms
with
a
combined
ring
is
A wire
pivoted to the riog and extending above and below the
ring, with engaging fingers at the ends of the arms.
Telephone Transmitter. Albert F. Law721,708.
son, Buffalo. N. v.. assignor of seven-twelfths
W. Daniels, Lockport, N. Y..
to Rensselaer

England.

ster.

Application

and

Indicating.

Merz, WestminSeptember 25,.

filed

1902.

The apparatus comprises an inteerating electricity
meter, and an Jodicatiug device driven from the meter and
adapted to indicate the greatest amount of current integrated by the meter during any one of a cumber of intervals of time.

troit,

Trolley Stand. William B. Norton, DeMich., assignor to the Detroit Trolley and

Manufacturing Company. Limited, Detroit, MichApplication filed May 26, 1902.
The trolley stand has a fixed base with

a balt-bearine
groove, a revoluble base with upper and under ball-bearing grooves, a bearing cover plate secured to the fixed
plate, and a pole socket pivotally secured to the revoluble:
base.

alarm

is

pan

i f

6,

1902.

iLe mechdLism.

Application

J.

filed

November

See page 200

Railway-motor Ventilating

721,877.

H.

Fedeler.

Schenectady,

December

6,

N.

System.
John
Application
Y.

1902.

Combined with a railway car are an electric motor
thereon, a source of compressed air, pipes leading from
the source to the motor and pipes from tbe motor to the
interior of the car.

Telephone
Morrislown, X.

721 S82.

Fowler,
System. Samuel
B.
Application filed November
J.

1900.

See page

lurgique Francaise, Froges, Isere, France.

Apparatus for Measuring
722,030.
Electricity Supply.
Charles H.

Sprinkler
System.
John F.
Application filed February

wellyn Park, N.
28 1902.

203.

Electric Furnace.

switch for high-potential circuits is described. It
consists of two vessels each containing thick layers of oil
and water, termiuals in each of the vessels, two electrically connected blades adapted to pass through tbe oil
and water ^nd make-and-break contact with tbe terminals, and means for raisiug tbe ends of the blades into
tbe air. and lowering them into contact with tbe terminals. (See cut.)

Funnel for Filling Storage-battery Cans or
Analogous Purposes. Thomas A. Edison, Lle-

5.

Paul L. T. Heroult, La
Praz, France, assignor to Ste. Electro Metal-

721.703.

CaL

A

721,870.

filed

205.

for Protecting Gas or Vapor ElecLamps. Stanwood E. Flichtner, Englewood, N. J., assignor to the Cooper Hewitt
Electric Company. Application filed June 12,

721,689.

An

Switch. Joseph N. Kelman. Colgate,
Application filed January 30, 1902.

111.

Renewed September

1900.

filed

1902.

6,

Chicago,

Brass,

Application

20S.

Automatic

721,858.
3,

June

filed

Se: page

Ohio.

1902.

2cS

722,024.

722,036.

In the trolley are combined a bracket, arms secured on
the bracket, spring-pressed fingers carried by the arms,
and means whereby the arms and fingers are partially

NO. 721, 677.

Cleveland,
21,

See p ge

1903,

18,

1902.

721,817.

Kroelling,

February

14,

208.

Lightning Arrester. William J. Chapman,
Minneapolis, Minn. Application filed April 19,
1902.
A moisture-proof case having a detachable cover or side
is combined with an insulating bridge detachably secured
within the case aod having electrodes secured to the
bridge by nutted bolts, and provided with faces formed
with pyramidal projections. The leads or wires are connected to the bolts and passed outward through insulated
moisture-proof joints in the case.

Electric-switch

System.

Adolph

L.

De

Leeuw, Hamilton, Ohio, assignor to the Niles
Tool Works Companv, Hamilton, Ohio. Apfiled November 24, 1902.
Parts of the system are a first circuit, a first solenoid
and core included therein, a mechanical connection from
the core to transmit an effect therefrom, a normally open
first switch in ihe first circuit, a second solenoid having a
core connected with the first switch for operating it, a
second circuit connected with the first switch and second
solenoid, a second switch connected with both the circuits,
a mechanical connection to serve in giving operative
movements to the second switch, and baud switches.

plication

— MAGNETIC

CLUTCH.

Locking DeT.

Wellman

and James E. A. Moore, Cleveland, Ohio, as-

Company.

the Wellman-Seaver Engineering"
Cleveland,
Ohio. Application filed

March

1902.

signors

[.939.

1.942.

NO. 721,679.

Automatic Rail Gripping or
722,066.
vice for Electric Cranes.
Samuel
to
18,

One claim reads: A vehicle, an electric motor therelor
a pair of rail-gripping jaws carried thereby, a magnet secured to one jaw and an armature to the other, circuit connections between the motor and tbe maguet whereby,
when the motor circuit is closed the brake is inoperative,
and means for automatically applying the brake when the
'

circuit is

opened.

(See cut.)

Self-decohering
System. AlexCoherer
andre Popoff, Cronstadt, Russia. Application

722.139.

filed

March

See page

8,

1900.

207.

System of Producing Electrical Sparks for
the
Charges of Explosive Engines.
George W. Euker, Richmond, Va., assignor to
Edwnn O. Meyer, Richmond, Va. Application

722,176.

Igniting

filed

July

9,

1902.

The sparking mechanism consists of a single main circuit, a battery and dynamo located iu the circuit connected
up in reverse order, and make-and-break mechanism also
located in the circuit.

and John Atkins. Buffalo, N. Y. Application
Renewed June 13. 1902.
filed August 6, 1900.
See pag«

208.

Wire Holder for Trolley Wires of Electric
Railways. Ludwig von Orth, Berlin, Germany.
Application filed December 26, 1901.

.721,734.

A non-flexible holder is adapted to support the strained
wire, and an auxiliary flexible holder connected at one
tnd to the non-flexible holder and at its other end to tbe
wire is normally under no strain from the wire.

J

Movement-cure Apparatus. Charles Owens,
Chattanooga. Tenn., assignor of one-half to
Dwight Preston Montague, Chattanooga, Tenn.
Application filed December 13, 1901.
An electric motor is used to vibrate an implement which

721,737.

'—-g--i>1

contacts with the body.

^

Protecting Device for Gas or Vapor ElecLamps. Max von Recklinghausen, NewYork. N. Y., assignor to the Cooper Hewitt
Application filed March 28,
Electric Company.

721.741.

tric

1902.

t=^-

See page

Trouble Test for Automatic Telephone
Systems. Frank N. Reeves. New York. N. Y.,
assignor to the Electromechanical Improvement
Company, Charleston, W. Va. .\pplication filed

NO. 722,024.

721.742.

February
See
721,770.

15,

1902.

for Removing Sleet, Snow and Ice
Rails.
Peter Lindemann, WestchesApplication
filed January 7, 1903.
N.
A sand-blast nozzle connected with a car or motor adja-

From Third

paite 208.

Electric

Thermometer.

Anthony

Zeleny,

9,

1902.

inventor describes the combination with a galvanometer, of thermo-electric circuit having constant temperature and variable temperature thermo-electric juoctions,
the constant'temperature junction being located in the
earth below tbe zone of cnangioe temperature, and the
variable-temperature junction being located at a point, tbe
temperature of which is to he determined.

—

;4^
i.-^--^-^c-

Y.

cent to the contact shoe is adapted to discharge a blast
onto tbe contact surface of the rail.

Electrical Cash Register. Johann C. Vahien. New York, N. Y., assignor to John H.
Vahjen, Brooklyn, N. Y. Application filed May

—

AUTOMATIC RAIL-GRIPPING
DEVICE FOR ELECTRIC CRANES.

HIGH-POTENTIAL SWITCH.

Means

721,960.

ter,

Minneapolis, Minn., assignor of one-half to C.
E. Thayer. Minneapolis, Minn. Application filed

June
The

j:^_4g>.

203.

NO. 722,066.

Trolley Wheel for Electric Tram Cars.
.\dolf Selz, Flemingsburg, Ky., assignor of onehalf to Dora Selz, Flemingsburg, Ky.
Application filed November 14, 1902.
The trolley pole has a bifurcated upper end, and yieldable means are provided for normally holding the trolley
wheel In its normal or central position.

22,189.

721,981.

0,

1902.

An electromagnet

is

adapted

to

actuate the printing cyl-

inder of the apparatus.

Telephone Transmitter. Charles Holmok,
Cleveland, Ohio, assignor of one-half to Walther

722,021.

Reissue.

Testing System for Telephone Lines. William W. Dean, Chicago, I))., assignor to the Kellogg Switchboard and Supply Company, Chicago,
Jll.
Application filed January 31, 1903. Original No. 717,973, dated January 6, 1903.

2.090.

See page
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Large Temporary Power Plant for Chi-

placed in the

cago City Railway.

the conveyor

An

interesting

example of the Iieavy investments

made by large public-utility corporations for temporary purposes is afforded by an
electrical generating plant of i,300-kilo\vatt capacity
just installed by the Chicago Cit\- Railway Company
This
at Dearborn and Twenty-first Streets, Chicago.
company, which controls the surface street-car Hnes
on the South Side of the city, has for some time
operated two electrical power plants, one at Fiftysecond Street and Wabash Avenue and one at Fortyninth Street and Oakley Avenue. The load on the
company's electric system, especially in the downtown district, has increased so rapidly in the last
year or two that it became necessary to make immediate temporary arrangements for additional power
Accordingl}', a storage battery with booster
facilities.
of about Soo kilowatts capacity was installed about
that are frequently

a year

ago

in

power house

the company's cable

FIG.

I.

at

The new equipment

Streets.

is

located

in

the

installation

company's

old machine and repair-shop building, immediately
in the rear of the State Street cable plant, the space
being made available by reason of the moving of
the shops to their new location on Seventy-seventh
The boiler installation consists of four 500Street.

horsepower Babcock & Wilcox water-tube boilers,
equipped with Babcock & \\'ilcox chain-grate enginedriven stokers. A coal conveyor of the overlappingbucket t>'pe has been installed by the Link-Belt Engineering Company of Chicago. Coal is dumped from
wagons in a driveway at the end of the boiler room
into a shute which carries the coal, if it is screenthe conveyors, and, if lump coal,
through a coal crusher and then to the conveyor.
This crusher is driven by a 25-horsepower streetrailwav motor. The cnal i~ elevated b>' the conveyor and dumped into steel hoppers placed above
the boilers, from which the boilers are fed through
pendulum shutes. The conveyor is driven by means
ings,

of

a

direct

geared

to

25-horsepower

No.

21, 1903

attic.
There are about 250 buckets in
and each is 24 by iS inches in size.

The generating equipment, shown

in

Fig.

street-railway

motor

i,_con-

sists of two Greene-Wheelock engines, direct-connected to 650^kilovvatt General Electric generators.
The engines are simple, and are run non-condensing
They are duplicates, exat 80 revolutions a minute.
cept that one is a right-hand and the other a lefthand engine. They were originally intended to be
operated as twin engines for driving cable machinery.
The cylinders are 32 inches in diameter, with a 60inch stroke, and the flywheels, 20 feet in diameter,
weigh gOjOOO pounds each. The generator and flywheel shaft is 18 feet long and 22 inches in diameter.
The engines operate on 120 pounds steam pressure.
The generators are of the direct-current railway
multipolar tj'pe and deliver a 575-volt current at full
load.
A 12-foot concrete foundation was constructed
to support the two units.
The switchboard, illustrated in front and rear
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This

Twenty-first and
was described in the Western Electrician of July
In order to supplement the battery, which
5. 1902.
is operated directly on the line during the morning
and evening peaks of the load, the generating plant
which is the subject of this description was installed
and recently put into operation.
State

MARCH
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of the latest General Elec-;
It is built of black enameled slate
trie railway type.
and has eight panels. On the right are the two
generator panels, each equipped \Wth a 2,000-ampere
Thomson astatic 2,500-ampere
circuit-breaker,
a

views in

Figs.,

2 and

3,

is

ammeter, two single-pole, single-throw switches, a
Thomson recording wattmeter, and shunt-field switch
and rheostat. There are five feeder panels and one
auxiliary panel which can be used in place of any
of the other panels. The feeder end of the board
is provided with two bus-bars, the lower one being
brought into service when it is necessary to cut out
any of the other panels. Each feeder panel is
equipped with a circuit-breaker, Thomson astatic
1.500-ampere ammeter and a single-pole, doublethrow 2,000-ampere switch. At the extreme right of
the. board are swung two 750-volt, illuminated-dial
voltmeters, one for the bus-bars and one for the
machines.

The

feeders

leading

from the board

and

2

they leave the board and are carried

down into the
distribution. The picture also illusconstruction of the rear of the switchboard. The two generator rheostats are seen supported over the cable pit. The large heat coils for
the lightning arresters may be noted near the top
of the feeder panels.
cable

pit

trates

for

the

In the rear of the engine room are located two
closed feed-water heaters, rated at about 1,200 horse-

They were built according to drawings
each.
prepared by the company's engineers. A Turner oil
filter is installed with an engine-driven oiling sys-

Dower

tem for the engines.
This generating plant
the

storage-battery

is

plant

operated in parallel with
also the two older

and

generating stations, which have a combined normal
As a rule, the plant is
capacity of 10,200 kilowatts.
run from 6 :30 to 11 or 11 130 a. m. and 3 to 9 130 p. m.
It
has
helped
on each day.
out the peak load grea.tly,
and during the heavier hours of traffic the terminal

VIEW IN ENGINE ROOM.
voltage of the Clark Street lines has been raised
100 volts over what it was formerly. Eventually
the storage-battery booster and its switchboard will
be moved to the new engine room and be erected
on foundations already prepared.
All of this equipment, as already stated, is but
temporao'. and will probably be taken out in the
course of two or three years. The time will depend
upon the erection of the large alternating-current
generating station already planned to be built by
the company on Halsted Street, and this in turn is
dependent on the settlement of the franchise-extension

question.

When

the

new

plant

is

built

the

present boilers, which are capable of furnishing steam
at 250 pounds pressure, will be used as part of the
new boiler installation, but the generators and engines will be sold. The new temporary plant, as it
stands to-day, exclusive of the storage battery, has
involved an expenditure of $150,000.

consist' of

lead-covered cables and are carried underground to. the points where
they tap into the regular feeder lines. One of the
feeders is carried over a mile to the Archer Avenue
line, two tap into the Clark Street line a short distance from the plant, and the other two feed into
the Wentworth Avenue sj^stem at a distance of
about three blocks. Fig. 3 shows these feeders as

500,000

J

i,ooo,ooo-circular-mil,

"

The story printed in the daily papers last week to
the effect that the Western Union Telegraph Company had cut all wires of the Postal Telegraph Company from Western Union poles, in the city of Baltimore, Md.. seems to be without foundation. Chicago officials of the Postal company do not know
where the story originated, and are informed that
the report is absolutely uiitrue.

;
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Many New

Electric Railways

Proposed

Canada.

in

Coincident with the session of the Ontario Legiswhich was convened last week, many electriccome up for governmental sancA Canadian correspondent of the Western
tion.
Electrician sends the following particulars, which
will be of interest to American engineers, manufaclature,

railway projects will

turers

and

contractors.

Incorporation is asked for an electric road to
run from Stratford, along the Huron Road, through
Sebring\'ille to Mitchell, through the townships of
Downie and Blanchard, to St. Marj-'s, and through
the townships of Downie and West Zorra, to Embro
in Oxford County, Ont. A somewhat similar proposal
is that embodied in an act to incorporate a radialrailway company, which proposes to run through
the townships of West Znrra and Xorth O.xford to

Alarch 21. 1903

Wentort

to Hamilton.
This company is under the
control of the Toronto Street Railway Company.
-An application is also made on behalf of tlie To-

ronto Suburban Railway Company to extend its road
on the line of the Davernport Road, through York
Township, and then other sections of the city to
East Toronto and Little York. S. W. .Armstrong. 10
Richmond Street, Toronto, can give information.
The city of Ottawa is applying for power to incorporate and build a street-railway system of its
own. John Henderson is city clerk.
The North Lanark Railway Company is also seeking to extend its line eastward to Ottawa, and west
to Madawaska River, in Renfrew County.
E.
J.

Rochester of Renfrew, Ont., can give particulars.
Reincorporation is sought for the Kingston and

Gananoque Electric Railway Company, the charter
of which has lapsed.
.\ charter is sought for a railway from Midland,

A

fere with or obstruct the passage of the cars.
niotorman, he says, has no right to act on the assumption that he is entitled to a clear track at all

times.

It

was held

that

the plaintiff in

the

case

under consideration had a right to use the streetrailway tracks in avoiding a hole, and that the motorman was guilty of negligence in not reducing the
speed of his car

when he saw

High-tension Railway

the vehicle.

Work

In

Ohio.

The

plans of the Dayton, Springfield and Urbana
Railway Company for supplying its sub-stations are
giving the citizens of Urbana, Ohio, quite a little
concern; the more so, as the Urbana sub-station is

planned to be located in the heart of the town. The
company intends to furnish all power from the power
house at Medway, a small town on the line about
midway between Springfie'd and Dayton, and hightension transmission wires have been strung from
there to the sub-stations at Springfield, Urbana and
other points. .Along the line to a point some distance from Springfield this line is carried, and then,
branches and runs through the country to a point
within the corporate limits of that town.
Crossing the Big Four tracks to the east it passes
the suburb of Lagonda and goes on its w^ay toward
Urbana, where, as planned, it will have to pass
through a portion of the most thickly populated section of the town to reach the station.
It is said
that the poles to be used will be about 40 feet high
within the city limits. The voltage to be carried on
the high-tension wires will be about 26,000, it is
said, and the people of the town fear that frequent
it

just

accidents may happen from it. The sub-station will
have rotary transformers for reducing the current.
Some of the newspapers in L^rbana, while not objecting to any reasonable plans, are urging that the
wires be so arranged that there shall be no danger

from them. They assert that the company will he
compelled to secure the consents of property owners
along the route to string the wires as well as authority from the town, as that will not come within
the terms of the franchise granted. They have also
made some inquiry in regard to how such high-ten-

FIG. 2.
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Beachville, through East and West Zorra to Woodstock, through \\ est Zorra and Downie to Stratford,
and through East Nissourie or Downie to St. Marj-s.
R. R. Lang, Stratford, or L. Harstone, St. Mary's,

may be consulted.
the Middlesex and Elgin Interurban Railway
Company is applying for running rights over the St.
Thomas Street Railway Company. W. B. Doherty,
St. Thomas, or C. A. Kingston, London, can give
information.
The city of St. Thomas is applying for a commission to place its street-railway system in the hands of
a board of commissioners, and to enable it to obtain
running rights to Port Stanley, through Yarmouth

Township.
charter is asked for the Sarnia, Petrolia and St.
railway, which proposes to connect Sarnia
and St. Thomas, by way of Petrolia. Inquire of
town clerk, Sarnia, Ont.
Stewart,
D.
J.
.\n application will be made for a charter incorporating the London, Parkhill and Grand Bend Electric
Railway Company, which proposes to run from a
point on the south shore of Lake Huron, through
the townships of Stephen, McGillivry, West Williams,
East Williams, Lobo and London, to the city of
London, taking in the town of Parkhill. John Pope,
.\

Thomas

London, Ont.,

A

bill

will

is

interested.

be presented in behalf of the

Huron

and Bruce Electric Railway Company, amending its
charter and changing the name to the Ontario West
Shore Electric Railway Company. It proposes to
run from Dungannon to Lucknow, thence to Walkerton, and also through West and East Wawanosh, to
connect with the Canadian Pacific Railway at Wingham. The company also wishes to connect with
London and Sarnia, a proposal which was defeated
Inquire of H.
at the last session of Parliament.
Morrison. Lucknow, or W. S. Gould, Walkcrton.
.\nother application seeks to e-xtend the powers
of the Guelph Radial Railway Company to enable
it
to build lines to surrounding towns and villages,
including Elora, Fergus. .Arthur, Mount Forest, Erin,
Puslinch Lake, Gait, Hespeler and Preston. Hugh
Guthrie of Guelph is interested.
An application which will largely increase the electric systems of the Niagara Peninsula is one to incorporate the Niagara. Queenston and St. Catharines
Railway Company. This company has in view a triangular system which will connect Queenston with
Niagara-on-the-Lake the latter town with St. Catharines, and this place in turn with Queenston.
J. S.
Cambell of St. Catharines can give particulars.
:

The Toronto and Mimico Electric Railway and
Light Company is renewing its application for lines
through the counties of York, Peel, Halton and

— SWITCHBOARD

(PAGE 2ig).

on Georgian Bay, southwesterly to Penetangueshine,
and thence to Perkinsfield, on the line of the Grand
Trunk Railway. Write to W. H. Hewson of Penetangueshine for particulars.
The Grand Trunk is asking for the reincorporation
of the Ontario and Sault Ste. Marie Railway, the
charter of which has lapsed by effluxion of time.
The line proposed is from Gravenhurst or some
other point in Muskoka to the French River, and
thence to the Sault Ste. Marie, with power to build
branches to Lake Nippissing and Lake Temiskaming.
This line is to be used in connection with the proposed Grand Trunk Pacific Railway, the application
for which also will come before Parliament this
session now commencing. For particulars apply to
John Bell, Belleville, Ont.
The Canada Central Railway has a bill before the
House to extend its power, to enable it to construct
branches from Sudbury to Nova Scotia Junction,
and thence southerh' to Balsam and Sturgeon Lakes,
and thence to the city of Toronto. In the same region the Huntsville and Lake of Bays company is
making application for an extension of time and
additional powers.
The Sudbury, Copper Cliff and Creighton Electric
Railway Company is seeking incorporation. It proposes to start in the township of Snyder, in the
district of Algoma, and run through Copper Cliff and
Sudbury, and on to the township of McKim, in
Steven Fournier, Sudbury,
the Nippissing district.
interested.

is

asked for the Fort Francis, Manitou and Northern Railway Company, to run from
the international boundary of Minnesota at or near
Fort Francis, through the Manitou Lake district,
crossing the Canadian Pacific railway at Dinornwick
(main line), and thence northerly to Minnetakie
Lake and Lake Saul, and thence to Dyment on ihe
Incornoration

is

Canadian Pacific franchise. From this point to Dryden is also asked and the right to use either steam
or

electricity.

Motermen Must Observe Rights

of

Ve-

hicle Drivers.
In the United States Court of Appeals at St. Louis
an opinion, handed down b^f Judge Thayer, concurred
in by Judge Caldwell, defines the rights and privileges of pedestrians and vehicles upon street-railway
tracks and the duties of motormen in running their
cars.
The court says pedestrians and vehicles have
a right to cross the tracks of street railways at any
point besides the regular crossings, and to use the
tracks for any distance for a matter of safety or
convenience, where they do not unnecessarily inter-

FIG. 3.
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REAR OF SWITCHBOARD AND
CABLE PIT {P.AGE 219).

CITY RAILWAY.

—

wires are strung in other places where they
have them, and make the statement that the poles
should be at least 50 to 65 feet in hei.ght through
the city, and that the wires should be mounted on
double cross-arms, with extra hea\'y insulators
also that they should be fastened in such a way
that they cannot fall to the ground.
sion

Postal Telegraph Lines to be Extended.
-''in agreement has been reached between the Postal
Telegraph Cable Company and the Union Pacific
Railroad Company, whereby the Postal company's
system will be more directly coimected with the
trans-Pacific submarine cable now being constructed
by the Macka}' interests. Poles and wire, it is said,
have been stored at Omaha, Neb., for some time,
and the work of construction over the right-of-way

of the Union Pacific from Omaha to the Pacific
coast has already begun.
The line will carry six
wires and the cost of construction may reach $1,500,cco.
C. M. Baker, assistant general superintendent,
is

at

Omaha

arranging details of construction.

March

21,
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French Automobile Carrying Complete
Electric Generating Set.
French designers seems to have

partiality

a

for

operated vehicles, either for car tracks
or ordinary roads, which shall be entirely self-contained, even at the risk of decreased economy and
added complications. One of the most recent examples of this tendency is the Milde petrol-electric
automobile, which is here represented.
The addition of a small generating group to the
electrically

and afterward becomes quickly charged by the
dynamo. Thus the duration of the trip may be almost indefinite on a flat ground.
The picture (Fig. i) shows one. of the new com-'
bination automobiles, and the arrangement of the
different parts is observed in the diagram Fig, 2.
The generator group is mounted in front at (D),
where it is conveniently stowed, along with its switchboard (H). Behind the group is the battery case
(A). In front of the driver is the steering wheel

pulls

hoped that an equal if not greater interest will
be shown in the box this year. The association's
officers hope to have a very full list of questions in
hand by April ist.
is

'

Large Niagara Falls Power Plant at
Water's Edge.
[Special Correspondence of the Western Electrician.]

Nias-ara

N. Y., March 16.— The Niagara
Power and Manufacturing Company
has commenced the work of building a new power
station at the water's edge in the gorge.
This new
Falls,

Falls Hydraulic

station

be of larger output capacity than the
of the company. Its site is about
500 feet down the gorge below the present station,
and north of the large flouring mills that stand on
top of the high bank. While the output capacity of
the present station is about 30,000 horsepower, the
unit of development in the new power house will be
will

present

8,000,

station

and there

will

be from eight to 10 of these

This will make the contemplated output of
the proposed station between 64,000 and So,ooo horsepower.
In order to supply this new power station with
water, the company will extend the canal basin about
500 feet to the north at a width of 50 feet. This section of the canal will also be deepened.
A forebay
will be constructed at the top of the high bank, and
(he water for the operation of the wheels will be earned in penstocks that will run over the high bank
down the face of the cliff". In the water service of
the present station one large penstock is made to
carry the water supply of several wheels, but in the
new installation.it is altogether likely that each
wheel will have its individual penstock. Horizontal
wheels will be installed in the station.
All this work is being done under the supervision
of Wallace C. Johnson, consulting hydraulic engineer of the Niagara Falls Hydraulic Power and Manufacturing Company. This company has resumed
the work of enlarging the canal, and a large force
cf men is at work between Second and Third Streets,
taking out a large shelf of rock. Within recent years
the company has made excellent progress in widening
and deepening its waterway, so that now the water
supply that flows through it gives the mills and
power station dependent thereon an excellent service.
As the contemnlated full width of the canal is 100
units.

FRENCH AUTOMOBILE CARRYING COMPLETE ELECTRIC GENERATING
existing types of electric automobiles allows them to
be used for long-distance touring, which has been
This solution is thought
hitherto almost impossible.
preferable to that which consists in using one or

accumulators, weighing 2,6co to
order to make a trip of less than
ICO miles, and at the same time giving a very heavy
weight to the vehicle. The new combination system
permits of realizing, with a battery of 990 pounds
and a generating group weighing 330 pounds, an automobile with seats for four passengers, which does not
exceed the ordinary weight and is able to cover 150
miles in the same day without exhausting the batteries.
The vehicle is thus made independent of
charging stations, which is, of course, an advantage,
and one which makes it practicable for long tours

two

of

batteries

2,Soo pounds,

in

SET.

(E), and below it the controller cylinder, which is
operated bv the handle (F). The two levers (LL')
in front serve for the carburetter

and ignition device

Below the accumulator box is the
radiator (e) and at (b) the water tank, while the
gasoline tank (d) is under the front seat. At (c)
of

is

-.he

motor.

the muffling box.

case

In the rear

and below

(A'),

is

a second battery

the electric

it

motor which

be seen that it will carry a large volume
of water, quite ample to supply the new power house
in connection with the supply already taken from it.
It seems highly probable that in time all the pretty
feet, it will

in the country-.

The generating group

of a small petrol

consists

from six
direct-coupled to

engine, cooled by water jackets and giving
to nine horsepower.

The motor

is

dynamo of 40 or 50 amperes and
The whole occupies but a small space and

a small

no
is

volts.

placed
charg-

underneath the driver's seat, together with its
ing switchboard and the necessary gasoline and water
tanks and carburetter for the petrol engine. The
battery is connected to the electric motor through the
controller, as usual, and also has a charging circuit
running to the dynamo.
When the vehicle is running and also during stops
the battery is always able to furnish energy to the
.

FIG. 2.

FRENCH AUTOMOBILE CARRYING COMPLETE ELECTRIC GENERATING

A

in this case,

FIG.

3.

MOTOR OF FRENCH SELF-CONTAINED ELECTRIC
AUTOMOBILE.

motor, and at the same time is kept continually
charged by the generating groups, which in this case
work from 10 to 15 hours consecutively and under
the best conditions of running and efficiency. As the
batter}' has been previously charged before the start,
and the rate of charge by the dynamo being superior,
or at least equal, to the discharge to the motor on
level grade, the batten" only comes into play to furnish energy- in the case of climbing grades or in hard

and

it

is

motor

used
specially designed in order to

Operates the rear wheels.

single

is

secure a differential action. As will be seen in Fig.
3 (in which a separate armature is also shown), it
has two independent armatures, each working in its
own magnetic field. The whole is built together with
The armature shafts are
a single magnetic circuit.
independent and each operates one of the rear wheels
without reference to the other, thus securing a difThe armature
ferential effect from a single motor.
shafts carry a pinion which engages with an internal
crown gear fixed on the inside of the rear wheel.
The motor takes 45 amoeres and 85 volts, or about
four kilowatts at 1,200 revolutions, and the vehicle
makes 15 miles an hour on an average.

Question Box at N.

E. L. A.

President L. A. Ferguson
Light Association has asked
adelphia to take charge of
the coming convention, to
May 26th to 2Sth, and Mr.
to

do

so.

It is

hoped

to

Convention.

of the National Electric
H. T. Hartman of Philthe Question Box for
be held in Chicago on

Hartman has promised
make this a special feature

of the meeting and to receive questions and answers
in time to have them in print -before the convention.
Last year's Question Box brought out a wealth of
material of interest to central-station men, and it

SET.

streams that discharge from the various wheels
to the face of the cliff, forming the picturesque sight
at the lower milling district, will be captured and
the water again made to do service in the operation of wheels likely to be installed at the water's
edge. As the demand for power increases the importance of saving this apparent waste water will
become more apparent.
D.
little

Electric Heating for Street Cars.
The heating

of street cars is a constantly recurring problem. Electric heating is good, but costly in
current consumption. In Toronto the street-railway
company, a few years ago, tried electric heating, but
soon abandoned it as too expensive.
In Ottawa,
Ont, however, the system of electric heating has
been in vogue in the street cars for some years
past, with perfect success.
The matter of expense
is largely obviated by the fact, probably, that the
Ottawa company is supplied with water-produced
electric power.
Under date of February 25lh last
Lord Kelvin wrote from London, Eng., to the editor
of a Toronto newspaper, as follows "Dear Sir In
answer to your letter I think it possible that when
electrically transmitted energy is available, it might
be advantageously used for the heating and ventilation of passenger cars on railways by air heated in
winter and somewhat cooled in summer.
Yours
faithfully, Kelvin."
:

—
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Electric Company Secures
Large Factory Site for Heavy Worl<
in Western Suburbs of Chicago.

Western

An important real-estate deal was transacted a few
davs ago in Chicago by which the Western Electric
Company comes

into possession of a large

and valu-

western part of the city.
able
The property, which was purchased from the Richmond estate, is bounded on the north by West
Twenty-second Street, on the east by South Fortyfourth Court, on the south by the Chicago, Burlingfactory

site

in

the

ton and Quincy Railroad and Ogden Avenue, and
on the west by South Forty-eighth Avenue. It is
something over six miles southwest of the City Hall
and about five miles west of the company's present
factories on Van Buren, Clinton, Harrison and Jefferson Streets. This land, which is indicated on the
accompanying map. comprises an area of 99.899 acres.
In addition to this tract, the company was required
to buy, as a condition of the purchase, an area of
9.062 acres, northwest of the larger site and bounded

by West Twenty-second Street, South Forty-ninth
Avenue, West Twenty-third Street and South FifThe whole property comprises practieth Avenue.
tically 109 acres and was purchased for $218,000.
This site will be used by the Western Electric
Company for the location of its heavier manufacturing, and buildings will be erected there at an expense of about $1,200,000. exclusive of their equipment. Plans have already been drawn, and contractors are now figuring on a cable factory, a large
machine shop, iron foundry and power plant. The
cable factory will be situated on the eastern portion
of the tract and will comprise a group of one-story

buildings with an aggregate floor area of about 150,cco square feet. Side tracks will be built on the
cast and west sides, so that the material will be taken

^Nlarch 21,

In the foundry will be made all the heavy castsuch as are required for the company's generators and motors, and these will be worked up and
finished in the machine shop adjoining.
The armature and coil winding will be done in the gallery of
the latter building, the wire being insulated in the
About 1,200 hands will be employed
cable factor)'.
in the new works.
The power plant will have a present capacity of
4.000 horsepower and it will furnish steam for heating and electric power for lighting and driving the
motor-operated machinery in all of the buildings.
Connection will be made with the various buildings
by underground tunnels. The structures at present
contemplated and just mentioned will all be of steel
and brick fireproof construction and, as stated
etc.

ings,

above, will cost about $1,200,000. This cost is exclusive of the machinery, a good deal of which for
the foundry and machine shop will be transferred

from the company's downtown
cauie machinery will be moved
ment of the power plant will be

The

location

of the

new

factory,
entire.

new.
regarded as an

all

site

while the
The equip-

is

admirable one for manufacturing nurposes. It is
on Ogden Avenue, one of the best-known diagonal
thoroughfares of the city, and also on two railroads,
the Chicago. Burlington and Quincy and the Chicago
and Western Indiana Belt Line, which connects with
all the otner railroads entering Chicago.
It is just
The site is on both sides of
east of Hawthorne.
the city boundary line, which at this point is South
Forty-sixth Avenue.
An improvement is being made by the Western
Electric

Company

to

its

existing

downtown

which is also worthy of mention.
an eight-story fireproof building
corner of Clinton and Congress

factory

This consists of
the northwest

at

A

Streets.

six-

1903

of the foundry and machine shop to be vacated will
also be used for handliu'^ light castings and machine work. In other words, these recent moves
of the Western Electric Company mean a virtual
separation of the company's motor and generator

department from the downtown factory and the handling of all that
The cable plant

work

at the

new Hawthorne

plant.

has been operated separately for
two years. The changes, which are being made
under the immediate direction of William R. Patterson, general superintendent of the company, will
give additional room to both the telephone manufacturing and the generator and motor work, the
former remaining in the existing factories and the
It is probable that
latter going to the new works.
in the near future additional facilities will be secured for the arc-lamp department.

R. H.
Electrical

Pierce to Leave Chicago.
men

of

Chicago

will

sincerely

regret

the decision of Mr. Richard H. Pierce to remove to
Boston, as that gentleman is one of the best-known
and best-liked of the electrical engineers of this city.

Mr. Pierce possesses technical ability of a high order
and is also esteemed for an engaging personality
which attracts and retains warm friendships. He is
the senior member and president of Pierce, Richardson & Neiler, an incorporated companv doing a large
business as consulting engineers. Extensive private
interests in the East, coupled with the intention of
opening a branch office of

company in Boston,
render
necessary
that
it
Mr. Pierce shall transfer
his residence from Chicago
to Boston.
He will make
the change about May ist.
Messrs. Pierce and Neiler
have recently bought the
stock of Mr. R. E. Richardson
the
company.
in
Mr. Richardson is now the
^_ ^_ ^^^^^^
general
manager of the
Kansas City Electric Light Company, which is
consolidation of all the electric-lighting interests
Kansas City, Mo., and Kansas City, Kan. Mr. Pierce
will retain the presidency of the company and manage the new Boston office. Mr. S. G. Neiler, vicepresident and treasurer, and Mr. H. A. Robinson,
secretary, will remain in the main office in Chicago.
The firm of Pierce & Richardson was founded
March i, 1S94. It was incorporated in 1897 and
became Pierce, Richardson & Neiler in 1900.
Richard H. Pierce was born in Woonsocket,
R. I.. November 20, i860.
He graduated from Yalel
in the class of '82, with the degree of A. B., and]
from the Massachusetts Institute of Technology inj
1885 with that of B. S. It is worthy of note that]
although Mr. Pierce is still a young man he was al
the

member

of the

first

class

in

electrical

eno-ineerin°

graduated from the best-known technical school in
Soon after completing his education
the country.
Mr. Pierce came to Chicago. He became connected
with the Western Edison Electric Light Company
and had much to do with the early development of
During the period of
electric lighting in the West.
the World's Columbian Exposition he was at first
assistant electrical engineer under Frederick Sargent and afterward full electrical engineer in charge
of the many problems of electrical construction and
operation that arose during the progress of that
great undertaking. In 1891 and 1892 there were no
precedents for the use of electricity on a large scale
for light and power in a great exposition, and few
of those

MAP OF NEW WESTERN ELECTRIC FACTORY
in at the east

end and the finished cable

will leave

west end. To this factory will be moved
the company's present cable plant, which, two years
at

the

SITE.

story building which

was

company
room for

now

in

1883

the

new

is

building.

built

on

this

site

being removed

The new

to

by the

make

structure will

Congress

front 150 feet on Clinton and 50 feet on Congress
Street and will cost $150,000. The exterior will be

Street near the south branch of the Chicat^o River.
Street will be used for

of brick and stone.
ture was purchased

ago,

was transferred from the main buildings at
and Clinton Streets, to a site on Polk

The space vacated on Polk

warehouse and storage purposes.
The machine shop at the new site will be a building
8co feet long and 150 feet wide, and will be divided
into a main room with bay on one side and gallery
on the other. A 50-foot and a 75-foot electric traveling

crane

Ijuilding.

will

The

operate

the

entire

iron foundry will have

length

of

the

ground dimen-

sions of 175 by 400 feet, and additional buildings will
include the power house, warehouses, pattern shop.

The

steel required in the strucfour months ago, and is now
The Falkcnau Construction Company
in the city.
has the contract for the construction, and the building is to be completed within four months. Plans
for this building and also the new buildings at Hawthorne were prepared by Samuel A. Treat, architect
.

Western Electric Company.
building at Congress and Clinton Streets
will be used for light manufacturing for the telephone department of the company. The portions
for the

The new

who viewed

the magnificent spectacle

when

completed were aware of the original work done,
the harassing complications conquered and the quickly
evolved expedients performed by such men as Pierce,
Stieringer, Arnold, Sargent, Keller and others during the never-to-be-forgotten days of preparation
and realization. After the World's Fair Mr. Pierce
opened an office as a consulting engineer in partnership with Mr. Richardson, as has been stated.

Mr. Pierce is a member of the American Institute
of Electrical Engineers and of the American Society
of Mechanical Engineers, as well as a foreign member of the Institution of Electrical Engineers of
For several years he has served acGri^at Britain.
ceptably as local honorary secretary of the Institute
in Chicago, resigning that position last week.

The Washington, Baltimore and Annapolis Electric
Railway Company has taken charge of the Annapolis,
Washington and Baltimore Railroad, which it reIt will continue to be operated
cently purchased.
by steam until the electric railway is completed between Baltimore and Washington, when the Annapolis road will also be electrified.

I

-
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Thomson-Houston Works

at

Rugby.
Tiie Britisli Thomson-Houston Company, wliich,
since tlie inception of its business, has possessed a

small factory at Rose Wharf, Bankside, London, recently secured a J5-acre site at Rugby, which is
practically in the heart of England, 15 of which are
now covered by the works depicted in the picture.
On the northern side of the works is the River Avon,
while on the southern are the railway tracks of the

London and Northwestern

and

Midland Railway

Companies.
14 buildings in steel and brick

incandescent-lamp department,
iron and brass foundry, main machine shop, general
stores and warehouse, pattern shop, punch press and
blacksmith shop, meter department, power house,
offices, gate house, sand and coke sheds, extension of
stores, warehouse and shipping department, and oil
and paint stores. The nature of many of these buildings is apparent, but there are a few general features
timber

In the main machine shop described above is situated the testing department. In all rotatino- machinery very careful tests are applied, and these are
designed to bring out whatever accidental faults
might occur in the apparatus during the process of
manufacture. There is also a soecial high-tension
testing section for determining the value of the insulation of all materials used in the manufacture of
the apparatus.
The voltage which can be attained is
50.000.

The meter department

is
thoroughly equipped.
other operations carried on in the laborathe admixture of pig irons to produce high
permeability castings for the construction of motors
and dynamos. Another important item dealt with is

Among

tories

The works comprise
viz.,

stores,

223

is

(f), around which the two straight-edges (g)
can rotate. The vertical axis of the telescope
(a) is provided with a worm wheel (i), with which
engages a worm (k), which is also in engagement
with a second worm wheel (m), having the same
number of teeth as the first one (i). The telescope
(b) at the other station carries a worm wheel (p),
which engages with a worm (g), upon the axis of
which is a bevel wheel (r). This wheel (r) engages w'ith a second bevel wheel (t), which is fixed
on an axis driven by means of a worm (u) and a
crank (v). The axis further carries a contact spring
or an arm (w), which, when the axis (s) is turned,

(e)

"

(h)

common

to all.
They are isolated to a certain extent to avoid fire risks and other serious inconveiences which are a consequence of having all departments under one roof. Careful study has been
given to the entire arrangement and grouping, while

buildings requiring the maximum of overhead
gkiss roofs have been fitted, in addition to large
windows. The artificial illumination is by incandescent lamps and enclosed-arc reflector lamps.
The power house contains three generators, two
of which are^ direct-coupled to tandem-compound engines, and have a capacity of 200 kilowatts at 550
in all

light

side

The third set is a lOO-kilowatt,
volts direct current.
550-volt direct-current dynamo, direct-coupled to a
horizontal compound engine.
The plant runs condensing.
third boiler is to be immediately inbalancer set, consisting of two small genstalled.
erators, is situated in the station for the automatic
adjustment of the three-wire lighting circuits. The
switchboard is provided with a duplicate set of busbars, so that the circuit to the testing department
may be run independently of the other circuits on
This provision is made so
either of the generators.
that the other circuits may be free from a disturbance,"
due to short-circuits in the testing department. The
lighting circuits are run off the three-wire system and
the circuit-breakers protecting the two outer conductors are electrically'- interlocked, so that it shall
be impossible for the full voltage to be thrown on
the lamps on either side in the event of a shortcircuit on one side of the middle wire.
Of course, the main building is the machine shop,
which contains seven bays, the total dimensions of
which are ity feet by 2.^^-^ feet, aggregating 70,700
square feet of floor spa ce. The main obj ecti ve in
designing this building was to avoid, as far as possible, material being carried backward and forward
for different operations, and thus it is possible to
bring the raw material from the stores, or the castings from the foundry and to pass it in one direction from tool to tool until it reaches the section of
the bay where it is assembled and erected.
Other parts of the apparatus, such as armatures,
coils, commutators and insulated
parts, are
constructed in tne north end of this building and progress forward, meeting the machined portions in the
center ready for assembling. The machine tools are
of American, English and Continental makes and
electrically driven for the most part.
Five of the

A
A

BRITISH THOMSON-HOUSTON
that of varnishes and japans used for insulating purposes.
The purity and efficiency of lubricating oils
and greases also receive attention. The very interesting and little-known subject of metal coloring is
similarly studied, and the discoveries applied in the

dipping and plating departments.
The offices of the company have a floor space of
15,281 square feet, the building measuring 48 by 150
feet, and consisting of three floors.
The gate house
is located at the entrance to the works, and has a
floor space of 500 square feet.
It is equipped with
time-recording clocks, and throughout the works the
clocks are electrically operated on the well-known
synchronous principle. The hours for the operatives
are from 7:30 a, m. to 5:45 p. m. on Mondays, and
7:15 a. m. to 5:45 p. m. on other days except Saturdays, when work ceases at 12 noon, thus making a
total week of 52 working hours, an hour per day
for dinner being taken.

Sorensen Range Finder.
Johan Foul Sorensen of Copenhagen, Denmark,
the inventor of a distance meter or range finder
has recently been patented in the United
States.
The invention is a combination of two wellknown arrangements. One of these is the arrangement of causing an armature to swing through a
is

WORKS AT RUGBY.
over a row of contact buttons, which are placed

slides

a circle concentric with the axis.

in

When the telescope (b) is turned by turning the
crank (v), the arm (w) is at the same time made
to pass over the contact buttons.
Every time the
arm touches a contact button a current passes through
the arm (w), the contact button e. g., that marked
(i)
the line wire (4), the electromagnet (7), the
line wire (11), and the battery (12). The armature
plate (14) is then attracted by the electromagnet
(7), so that the middle of its curve comes to lie
in the produced axis of the electromagnet.
By the
rotation of the armature plate ( 14) the worm, which
is in fixed connection with it the worm wheel (15).

—

—

worm on

the

the axis

made to
The number of the

(h) are also

(16),

and the straight-edge

rotate.

contact buttons depends upon
the exactitude which is desired in the observations;
but if three electromagnets be used the number of
buttons must be divisible by the number three. If
in the present case 18 contact buttons are used, and

which

on a pivot by carrying an arm over
one or several contacts suitably connected with electromagnets interposed in an
electric circuit, which magnets are arranged in a circle around the pivot.
The
other arrangement is the
definite distance

method of adjusting a pivoted straight-edge rotating
on the plane of a map parallel

to

scope,

the

axis

which

is

of a teledirected to a

spot of country which corresponds to the position of
the pivot on the map.
In
the

present invention
the
telescope is directed to the
telescopic station by means
of the contact arm mentioned above,
while the
straight-edge or other indicator is rotated on the plane
of the

map by means

armature

•

wheel (17) with 40 teeth, the straight-edge (h)
will be caused to execute the same angular move-

ment

as the telescope (b),

and the straight-edge

will

moved by

a motion of the telescope which corresponds to not less than five minutes of arc.

be

The Manila Franchise.

of the

connected to its
ONE OF THE MACHINE-SHOP BAYS. pivot. In this way the
BRITISH THOMSON-HOUSTON WORKS AT RUGBY,
and
work,
straight-edge
is
follow
the
movements of
bays are devoted to work on iron
steel
made to
while the other two are devoted to brass work and
the telescope automatically when the latter is rotated,
switchboard assembly. The heavier machine tools
which does not occur when the method already reinclude an S4-inch by 20-foot planer, equipped with
ferred to is made use of, for in this known arrangedirect electric drive
and magnetic clutch, which
ment the proper position of the straight-edge is found
enables the operating motor to revolve in one direcby moving the latter to and fro until a galvanometer
tion continuously, a 24-foot borine mill and four
inserted in a Wheatstone bridge takes up a definite
special boring mills, specially designed by the composition.
pany for the purpose of automatically boring out
axle and armature-shaft receptacles for railway-moThe arrangement is shown diagrammatically in
tor bearings.
A system of limiting the workmen to the accompanying drawing, being so arranged that
a certain number of tools is in vogue in the tool
the map, with the two straight-edges or indicators, is
room, this being insured by a system of checks, a
placed in the immediate neighborhood of one of the
system which numbers among its advantages the one
measuring telescopes at the latter's station.
that the storekeeper may locate any particular tool
The telescopes (a) (b"* are pivoted on vertical
at any moment.
All the bays are fitted with electrifc
traveling cranes.
axes. To these correspond upon the map two axes

—

SORENSEN RANGE FINDER.
the wheel (p) is provided with 120 teeth and the
wheels (r) (t) and (15) with iS teeth and the

As

Western Electrician of last week,
Charles Swift of Detroit and his associates have
been awarded the franchise for the street-railway
and electric-light and power plant to be constructed
The deal will be
in the city of Manila, F. I.
handled by, a syndicate of New York, Pittsburg
and

stated in the

Detroit

volved

will

and the capital stock insomewhere between $3,000,000 and

capitalists,

be

The

franchise provides
for first-class
on the railway, second-class fares'
of five cents and six tickets for 24 cents. Governor
Taft states that the Philippine Commission is much
gratified with the transaction, as it is expected to
mark the beginning of a new epoch in the Philip$5,000,000.

fares of six cents

investment of large American capital.
is also convinced that the franchise
beneficial to both the people and the investors.

pines in

the

The commission
is
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New

Electric Smelting Furnace.

Many

applications of electricity for securing high
temperatures are being made at present and the

has become a commercial and pracmetallurgical and chemical procsmelting furnace recently invented by a
esses.
Chicago man, Albert A. Shade, is an interesting example of the work that is being done in this line.
electric furnace

tical factor in

many

A

Fig.

is

I

furnace,

and

a vertical
Fig. 2

is

section of the
a transverse vertical 'section

longitudinal

taken on line (3 3) of Fig. i.
The furnace is provided with a chamber or passage (A') through which the material to be reduced
is passed, the chamber having a refractor)' wall made
of firebrick or like material. The passage is inclined
downwardly from the receivinc: to its discharge end
and provided at its upper end with means for feeding the granular material to the furnace and at its

March

provided on one side with spirally arranged grooves
and elevations, forming partial screw-threads (b°),
which are adapted to be engaged by the screwthreaded sections (I) of rotative shafts (!'), provided with hand wheels (i).
In
The operation of the furnace is as follows
first starting the furnace in operation the electric
current is turned onto the electrodes and the arcs
produced between the same and the magnet circuit
is closed, so as to energize the magnets, and thereby
deflect the arcs into the trough-like bottom of the
passage (A). The heat generated by the arcs acts
to ignite the gas entering the furnace through the
pipes (H) to (H"), inclusive. The material to be
fused is fed into the hopper (F') and is conveyed
by the spiral conveyor (E') to the delivery pipe
(D), and while passing through the conveyor shell
is subjected to the heat of the exhaust furnace gases
and, to an extent, heated and dried. The material
is dropped from the pipe (D) upon the trough-like
depression (a) of the inner passage, at the upper
end thereof, and descends by gravity from the upper
to the lower end of the passage.
.\s the material is brought successively opnosite
the gas pipes (H) to (H"), inclusive, the material
is impinged upon by the flames from the pipes and
further heated. The material after being subis
jected to the two stages of preliminary heating in
the manner stated is thoroughly dried and raised
in temperature, whereby the fusing of the material
by the arcs is promoted. The inner ends of the gas
pipes will be suitably arranged to protect the same
:

21,

1903

the desired result, or it may be necessary to go
further and introduce a forced-draft furnace or a
mechanical stoker. But the chief point to bear in
mind is that it is a great mistake to plunge, without
thoroughly considering the whole matter, into a
large expense which may, after all, turn out to be
so much money wasted.
millowner must remember that every maker of boiler furnaces, whether
hand or machine-fired, says that his is the best, and
is
smokeless. Often this latter is true, but more
often it may not be true when applied to the particular case in question."

A

Igniting Device for Miners' Oil

Lamps.

Sir Humphry Davy's time there has been
no radical improvement in the oil lamps used by
miners. The electrical device illustrated herewith,
and described in a French contemporary is designed to light, automatically, lamps of this charac-

Since

ter.

Before entering the mines it is customary for the
miners to pass in procession before the wicket of
the lamp room, and receive either a safety lamp if
the mine is dangerous from the presence of explosive
gases, or an open-flame lamp if this is safe, which,

when

lighted, is affixed to the cap.

The lamps,

ar-

ranged upon the racks have each to be lighted ready
for the users, before they pass the wicket.
This
preparatory work consumes at least a couple of
hours, and consumes, of course, a very appreciable
quantity of oil uselessly.
Especially is time wasted
in the case

of the safety lamps, which, after lighting,

must be securely closed and locked,

that under

so

from the intense heat of the furnace. The material
thus heated and dried passes successively between
the arcs formed bv the electrodes (B) to (B"), inclusive, and the magnets act to draw downwardly
or deflect the arcs so as to impinge the same upon
the material, whereby the force of the arcs is local-

upon the material to fuse the same.
material as it passes successively through the
arcs is gradually fused, and the number of the arcs
and the length of the passage containing the arcs
is such that when the material reaches the discharge
snout (A') it is entirely fused and is deposited into
ized or intensified

The

FIG.

I.

NEW ELECTRIC SMELTING FURNACE.

—LONGITU-

DIN.^L SECTION.

discharge end with means for withdrawing the molten
materfal from the furnace. Extending into the passage are a number of electrodes arranged in opposing

between which the material passes, the elecbeing arranged to form arcs, by which the
material passing between the electrodes is heated
and fused, and the arcs are deflected or elongated
toward the passing material, so as to localize or
intensify the effect of the arcs on the material.
The bottom of the passage (A') is transversely
curved, so as to form an elongated trough-like receptacle (a), through which the material passes. The
upper side of the passage is arched, as indicated at
ta'), and made of suitable dimensions, to provide
space for the gases generated by the fusing material.
pairs

trodes

a suitable crucible or like vessel, from whence it is
drawn, and the molten material worked bv any suitable mechanism, depending upon the purpose for

which the material

designed to be used.
for smelting or fusing
all kinds of material requiring an intense heat to reduce the same, and is especially adaptable for reducing silica or silica compound in the process of making
glass or like vitreous materials. By the use of the
conveyor (E') the rate of feed of the material
through the furnace may be regulated so as to insure
that the material shall be properly exposed to the
heat of the furnace and properly fused. The angle
is

The furnace may be used

The

trough-like depression of the passage is shown
as provided with a lining of suitable refractory material.

Extending through openings

in

the side walls of

(A') are a number of carbon electrodes (B B) (B' B') (B= B'), the
electrodes being arranged in opposing pairs, and those
of each pair in axial alignment.
The electrodes are
located above the trough-like bottom of the passage
(A'), and the series are shown as located closer to
the lower end of the passage than the upper end
thereof, the last pair of electrodes of the series being
closely adjacent to the discharge end of the passage.
Located centrally between each pair of electrodes
and supported in anv suitable manner in the wall
of the furnace are a number of magnets (C) (C)
(C), which act upon the arcs formed between opposing electrodes to elongate or deflect the arcs into
the trough (a) of the passage (.V), whereby the
the furnace and into the passage

heat of the arcs is intensified and localized upon the
material as it passes through the arcs. When making the furnace, the wall thereof is provided with a
number of recesses openintr at one side of the furnace to receive the magnets, and when the magnets
are inserted in nlace the openings are desirably
closed by permanent masonry.
In order to localize to an extent the fields of force
of the magnets, so that each magnet will act effectively upon the arc of its associated electrodes, metallic shield plates (E') (E') are employed, which are
into the wall of the furnace between the
These shield plates prevent the lines of
force of the magnet adjacent to the same from in-

embedded
magnets.

the electrodes not associated
of the force of each magnet
is utilized to draw or elongate its arc downwardly
into the trough-like depression of the passage (A').
.^s a means for feeding the electrodes into the
furnace as the inner ends thereof are consumed and
withdrawing the same therefrom in the operation of
fluencing the

arc

therewith, so that

the

furnace,

the

of

all

inventor shows the

electrodes

as

IGNITING DEVICE FOR MINERS OIL LAMPS.

no circumstances can the miner, through carelessness
or intention, provoke a dangerous explosion. In
the Marsant lamp, which is mostly in use in the
French mines, the lamp is closed automatically, and
an attempt to open the lamp at once extinguishes
the flame before the danger point is reached. To
insure further safety from possible harm the lamp
is fastened with a lead seal, on which is imprinted
a designating mark, with the time of the descent
into the mine.
The procession now passes an inspector, whose duty requires him to see that all
lamps are properly closed and sealed.
One can
readily see what a consumption of time there is in
all this preliminary work, for which there is no
return.

Economy of time, labor and oil are the advantages
claimed by the invention of E. Brown, illustrated in
the diagram. A metallic conductor (AD) is carried through the glass of a safety lamp to the wick
tube, and terminates exteriorly at the contact (D).
One of the terminals of the secondary circuit (F) of
an induction coil is connected by wire to a metallic
plate w^hich rests on the lighting platform of wood,
fiber or other non-conducting substance
the other
terminal (H) is connected through (J) to a movable
contact (I). This contact presses against an insulating substance (K) fixed to a spring (,L), which
is attached permanently to the primary wire
(M).
Above this combination a metallic plate (R), adjustable through the screw (S), connects through the
conductor (T) with an accumulator battery or other
source of current energj'.
The terminal (P) is connected via (Q) to the principal source of energy.
The lamp of the miner, trimmed and closed, is
placed on the lighting platform. Its weight closes
the contact (DI), and this spring in turn closes the
contact in the primary circuit through (S) and
(L). The secondary circuit at once throws a spark
through the wick at (C), igniting the oil. Removing the lamp cuts off the current by opening the
;

FIG.

2.

NEW ELECTRIC SMELTING FURNACE. — TRANSVERSE
SECTION.

trough-like depression (a) of the interior
passage of the furnace will be disposed with a view
to produce the required speed of the material through
The conveyor
tlie furnace to fuse the same properly.
shell in the operation of the furnace will be maintained full of the granular material which is being
fed to the furnace, so as to prevent the escape of
the gases from the furnace therethrough and insure

of

its

the

passage through the superheating chamber (G).

The Smoke Problem.
In an article on "The
Possibilities" in Feilden's

Smoke Problem and Its
Magazine of Londja, W.

Popplewell says: "When a furnace is giving
in regard to smoke, the first thing to be
done is to have it very carefully fired by a man
who thoroughly understands his business, care being taken with regard to the manner in which the
coal is put upon the fire, and in the regulation of
Every chance should be given to
the air supply.
the furnace to do its best under the existing circumstances; and, if there is still smoke produced,
some more drastic measures must be applied. The
trial of hand firing will probably have indicated in
C.

circuits.

The whole

is but a modification of the ordinary
lighter.
Its chief advantage is that so
modification of the present lamp is necessary,
and the end accomplished more than compensates
for the expense required for the change.
The lighting is instantaneous. The lamp is placed on the platform the weight does the rest.

automatic gas
little

;

International Patent Legislation.

trouble

what directions improvements are required, and will
show the engineer in charge whether the draft is
deficient, or whether more air is required above
Very likely, one or two small
the fire, and so on.
and not costly modifications will be found to effect

In its closing hours the recent Congress passed
the bill to amend the patent law to carry into effect
the reciprocal provision of the Convention for the
International Protection of Industrial Property, held
in Brussels in igoo.
The design of the bill was
explained editorially in the Western Electrician of
February 21st. The new law has cleared the field
for American inventors in the foreign countries
which are signatories to the International Convention, for they may now claim all the privileges
of the convention, without the fear that the courts
may hold that they are not entitled to them, because of the failure of the United States to reciprocate.

I"
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Unique German Storage Battery.
German

technical journals are describing the new
form of accumulator illustrated herewith.
It is
known as the Tribelhorn battery. Its distinguishing feature is that of having its component cells built
one above another rather than alongside of each
The electrodes are made in the form of dishother.
plate-shaped and double-poled receptacles.
great
saving of space is thus obtained, this saving being
figured by the inventor at from 50 to 75 per cent.,
comparison being had with ordinary storage bat-

A

commercial use.
Considering the dish-shaped plates (Figs, i and 2)
is to be understood that the inside represents the

teries in

it

225

easily be inspected; to which it is answered that
with this system inspection is not as necessary as
with accumulators built in the ordinary way.
Besides, it is an easy matter to take down the piles
with the aid of a pulley (for the larger models),
there being no soldered connections to be considered.
Furthermore, the setting up and taking
down of such a pile can be undertaken by an unskilled hand without
injury to the accumulator,
which is not the case with those of other systems.
rather large Tribelhorn battery has recently
been placed in nosition for lighting the Metropol
apartment building in Zurich, Switzerland.
This
battery (Fig. 4) is arranged in two parallel rows,
the capacity of each half being as follows
840
ampere-hours with three-hour discharge; 1,000 ampere-hours with five-hour discharge; 1,200 amperehours with lo-hour discharge.
As the dish-shaped combination offers but one
single electrode, the parallel switching of these receptacles may be resorted to (provided the connecting parts have been measured correctly) with the
same result as is produced in the switching of several flat-plate electrodes into one combination.
This plant is constructed according to the three-

A

:

_

On account of ill health C. E. Page has resigned
the superintendency of the Eastern District of the
Western Union

Telegraph Company.
Charles F.
has been promoted from the managership of
the Boston office to the position of eastern super-

Ames

and J. F. Nathan, until recently assistant
manager of the Chicago office, has succeeded Mr.
Ames as manager of the
intendent,

Boston
is

1

^^11

manager of
District Mes-

the Mutual
senger Company of Boston,
having been appointed to

1

[

1

!

summer.
Mr. Ames made a good
record as manager of the
Western Union office at
Des Moines, Iowa, coming
from that position to the
management of the Boston
position

that

also

.^IKm

Ames

Mr.

office.

general

also

last

about a year ago.

office

.

Ames, Eastern District Superintendent for Western Union.

C. F.

made an

He

enviable repu-

charles f. a.mes.
in the district-messenger service in western cities, and he has continued
to win the commendation of the company for his
work in Boston. By the appointment of Mr. Ames
to the superintendency the Western Union management has shown excellent judgment.
tation

-.

Prospects of the Toledo-Cincinnati
Electric Railway.
The Mandelbaum-Pomeroy

syndicate a few days
closed negotiations
with
the Clegg-Winters
syndicate for its road between Dayton and Troy,
Ohio, and the leased line of the Miami Valley
Railway Company between Troy and Piqua. The
first has 10 miles of single track and 10 miles of
double track and the latter has 17V2 of single track,
making 47V2 miles altogether.
The Dayton and
Troy Traction Company was capitalized at $1,000,000, of which $500,000 is preferred and the same
amount is common stock. This completes the Cin-

ago

FIG. 4,

UNIQUE GERMAN STORAGE BATTERY.

—INSTALLA-

TION IN ZURICH.

The

battery
plant placed

volts.

FIGS.

I

AND 2. UNIQUE GERMAN STORAGE BATTERY.
STRUCTION AND ARRANGEMENT OF PLATES.

— CON-

positive, and
the outside the negative electrode.
These plates are provided with grooves both on the

outside and inside for the storing of the active material.
The insulation of the plates from each other
while' building up the column is effected in the
simplest way imaginable by the use of glass balls.
The number of plates to be united in a column depends on their size. Of plates measuring from 28
to 32 inches in diameter, and weighing from 125 to
The
145 pounds, from 20 to 25 are usually taken.
column (Fig. 3) is mounted on wooden blocks in
proportion to the number of ball-seats. The wooden

The

tension amounts to two by 115
charged during the day from a
power
some distance down stream on the
river Limmat, and is sufficient for the entire lighting
of the building at night.
It is further to be noted that the mounting of the
battery took but a few days.
The taking down and
setting up of a pile requires but two hours and the
cleaning out of the. battery takes 'very little work

wire system.

and

is

trouble.

Waterbury Unions Are Enjoined.
Judge Elmer of the Supreme Court of Connecticut on March 14th issued one of the most "sweeping injunctions ever known in the state.
The injunction was granted on application of the Connecticut Railway and Lighting Company and restrains the street-railway employes' union and all
other unions of Waterbury, Conn., from interfering in any way with the business of the company
or Its employes. They are also forbidden to make
use of the boycott to injure the business of the
company under a penalty of $10,000. The complaint
was made by John D. Sewell, the superintendent of
the

Waterbury

trolley road.

It

declares

that

men

plaintiff's employment were abused and assaulted with clubs and revolvers, and that some
persons in sympathy with or connected with the
defendants have murdered or caused to be murdered a policeman engaged in the performance of
his duty; and that the business of the company will
be ruined if the alleged conspiracy is continued.
The complaint asks damages in the sum of $20,000.
The list of the defendants is headed with the name
of William J. Barrett, president of Union No. 193
of the Amalgamated Association of Street Railway
Employes of America. Then follow the names of
all the street-railway strikers and the narnes of the
The
presidents and secretaries of 14 other unions.
company has also placed under attachment of $25,000 the funds of the union which are deposited in
the various banks, which has intensified the bitter

in the

feeling.
FIG. 3.

LMQUE GER
SEMBLED

XT
IN

E BA.TTER\

— PLATES AS-

blocks carry insulators made in two parts, which
are provided with an oil-groove, and in their upper
part there is a depression for the plug of a leaden
support to be placed on top of them.
The latter
ser\'e3 as a resting place for the glass balls carrying
the lowest plate of the accumulator, whereon the
other ones are to be piled, each supported by glass
balls.

The advantage of the dish-shaped plate accumumay be summed up as follows Simplicity and
quickness in mounting, there being no soldered
parts; great saving of space; passing of the current
through the whole surface, the whole of the negative surface being directly connected with the posilators

Mr.

Beggs Reported to Be Contemplating a Donation".

COLUMN.

:

tive one.
It has been asserted as one disadvantage of the
Tribelhorn accumulator that the electrodes cannot

[From the Milwaukee Free Press.]
Racine, Wis., March 7.— It was reported here
to-day that John I. Beggs, manager of the Milwaukee Street Railway and Light Company, owner
of the local street-railway system and also the Milwaukee, Racine and Kenosha interurban_ line, would
give to the city the local system, provided it was
kept in repair and the cars of the Milwaukee, Racine and Kenosha line allowed to run through the
What reason Mr. Beggs had
city as heretofore.
to make such an offer, if he did make it, cannot
be understood. The company paid $200,000 for the
local system, expended large amounts in erecting a
power house, putting in new dynamos and in repairing tracks. It is claimed the local system does
not pay, and if it does not, the city would not
accept Mr. Beggs' gift under any circumstance.

cinnati,

Dayton and Toledo

line

from Dayton to

Piqua, where It connects with the Western Ohio,
just being completed.
The latter will soon be in
operation the entire distance from Piqua to Lima
and the branch from Lima to Findlay will be built
It Is said that the line of the
as soon as possible.
loledo, Fostoria and Findlay from Findlay to Toledo will be constructed the coming summer also,
which will give the Mandelbaum-Pomeroy people
complete control of the situation from Cincinnati
to Toledo, and it is believed that all the companies
will shortly be merged into one, as they are all
owned by practically the same people. This will be
the first trans-state line in Ohio, and the prospects
are now excellent for the completion of the plans,

which have been under way for some
announcement has been made In regard
tails

of the deal,

time.
to the

No

debelieved that Valentine
Clegg have become interested

but

it

is

Winters and H. P.
in the Cincinnati, Dayton and Toledo company and
active in its work.

may become

Power Plant Levied on

for Taxes.

Among

the many causes for delay in the operation
of street railways the one which recently tied up
traffic on that part of the Chicago Union Traction
Company's system, operated from the Cicero and
Proviso power house, is probably unique. It seems
that the company had neglected to pay its tax on
that part of it's system operated in Oak Park, 111.,
and after repeated demands for the payment of the
money, Village Clerk John Tristram gave the company three days' time to square accounts. By noon
of Thursday, March sth, the bill was still unpaid,
and the entire police force two men accompanied
by the clerk, went to the power house and ordered
the engineer to shut off the power, which was done.
The police were left in charge and Tristram returned to his office. Traffic had been at a standstill
for 30 minutes, when the clerk received a telephone
call from President Roach of the Traction company,
saying that some mistake had evidently been made
and that a check for $4,365 was on Its way to his
office.
Upon assurance from the president that the
moijey was forthcoming the engines were again
started up.

—

Sharp Advance

—

in

Copper.

The copper markets of this country and England
were more or less excited last week by an advance
in the price of metal In each

market

to the highest

months.
The rise in New York was to
15 cents a pound, which is four cents above the
lowest price recorded since the Amalgamated company abandoned its efforts to maintain the price
figure

in

The strength in the market is apat 17 cents.
parently not fictitious, but nevertheless considerable
suspicion has been created by the adoption of the
policy of secrecy In regard to the statistics of the
trade by the companies handling the product.

WESTERN ELECTRICIAN

226

WESTERN ELECTRICIAN
EVERY SATURDAY.

PUBLICATION offices;
510 Marquette BuUding,

York.

of
of the Westebn Electuician are copyrighted.
entered at the Chicago poslofflce as mail matter

each number
This paper is
of the second class.

SUBSCRIPTION, in advance,

postage prepaid, S3. 00 for a
full vcar of f>"i numbers; in clubsof four or more, J2.50, with free
extra copy for eight subscriptions; foreign countries. $5.00 a
year; sin-ile copiL's, 10 cents. When change of address is reiiuesied, liie old address as well as the new should be given.
relating to electricity or any of its
practlcalapplicuiioiis iscordially invited, and tho co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information liliely to interest electricians, will be thankfully received aiul ciieerfully acknowledged.
ADVERTISING-.— The Western Electrician— the only
general electrical paper published in the West— thoroughly
covers :i territory exchisiveli/ Us oun. This is a claim which
CAN UE MADE BY NO OTHER ELECTRICAL JofllNAL IN THE
Electrical merchants and manufacturers
United States.
desiring western trade will appreciate the unequaled value
of this journal as an advertising medium in its special held.
Advertising rates are moderate, and will be furnished on
application.
All checks, drafts and other remlttance-^ should be made payable to the order of the publishers,
the Electrician Publishing Company, and addressed to the
ofllcesof publication. Suite 510, Marquette Building, {20-i
Uearborn Street), Chicago, Illinois, U. S. A.

CORKESPONDENOE

REMITTANCES.—

CONTENTS OF THIS NUMBER.Page
for Chicago City Riilway. Il219,
lustrated
Many New Electric Railways Proposed in Canada
Motormen MuGt Observe RiRhts of Vehicle Driver*
High. tension Railway Work in Ohio
Postal Telegraph Lines to Be E.xteaded
Freocb Automobile Carrying Complete Electric Generating
Illustrated
Set.
Question Box at N. E. L- A. Convention,
Large Niagara Falls Power Plant at Water's Edge
Electric Heating for Street Cars
Western Electric Company Secures Large Factory Site for
Heavy Work in Western Suburbs of Chicago, fllustrdted
Portrait
R. H. Pierce to Leave Cbicago
British Thomson Houston Works at Rugby. Illustrated
Sorensen Range Finder. Illustrated

Large Temporary Power Plant

The Manila Franchise
Illustrated

The Smoke Problem
Igniting Device for Miners' Oil Lamps. Illustrated
International Patent Legislation
Unique Get man Storage Battery. Illustrated
Waterbury Unions are Enjoined

Mr. Beggs Reported
C. F.

to

Be Contemplating

a

Donation

District Superintendent for

Ames, Eastern

in

Copper

'

N«w Companies
Telephone News from the Northwest
Ohio Telephone Notes
Indiana Telephone Items
Southern Telephone Developments
Manufacturer* and Dealers
Government Telegraph and Telephone Service
The Elecirolytic Rectifier. By C. F. Burgess,

222
222
223
223
223
224
224
224
224
225
225
225

'

231
231
231
231
231

231

232, 233, 234

232
232
232, 233

Electric Lighting
Electric Railways

233
233
2^3
233
233, 234
234
234
234
234
234

Pow*r Transmission

234,

Societies and Schools
Publications

235
235
235
235
235
235, 236

Michigan
Northwestern Notations
Canadian Intelligence
Southern Developments
Among the Rockies

,

Personal

Miscellaneous

Trade News
Busioeas...
Illustrated Electrical Patent

Record

work

their will with the market.

—

mark

two years ago.

of

'35

Iowa Electrical Association, Masonic Temple, Davenport,
Iowa, April tith and gth.
National Electric Light Association, Auditorium Hotel, Chicago

May

26th to 2Sth.
Canadian Electrical Association, Toronto, Ont,, June loth to

12th.

American

Instituts of Electrical Engineers (annual convenNiagara Falls. N. Y., June 29lh 10 July 3d.
National Electrical Contractors' Association, Delroit, Mich.,

tion).

July 15th to 17th.
American Street Railway Association, Grand Union Hotel,
Saratoga. N. Y., September 2d to 4th,
American Eleclrotherapeutic Aasociation, Hotel Windsor, Atantic City, N. J-, September zzd to 24th.

tell

Swiss watch.
stead

is

report

the

is

and is set afloat to affect the price of the
stock, whether some move of the kind is really contemplated or whether the whole story is pure conjecture is known, of course, only to a few insiders.
baseless

the authorized

If

increased

company

of the

capital

the figure

to

mentioned,

be

to

is

the parent

Bell

concern will be one of the most heavily capitalized
corporations in the country, ranked only by a few
great

industrials

like

the

Steel

Trust.

be

will

It

more than twice as large as the capitalization of the
Western Union Telegraph Company and will be a
very striking exemplification of the financial structure
reared on an electrical invention which has been in
use only a quarter of a century.

If the increase is
be made, and the proceeds of the sale of the addi-

to

stock are to be applied to extensions, there.

tional
will be

much

speculation in relation to the avenues

of activity in which the

much money

so

as

is

company intends

to

expend

indicated by authority to raise

Perhans some move of
great importance is under consideration, but, on the
other hand, the annual meeting, which should be
held very .soon, may pass off without any startling
developments. But the possibility that there may
or part of $100,000,000.

all

be some foundation in the report will again direct
attention

of Nature's strong-locked secrets.

A

v..\LUED contemporary, the Railroad Gazette,
brings to light a curious and interesting example of

which is a mortifying chareven the most acute of human intellects

It

the most

fascinating fields

of the scientist

is

;

that "it

service

in

the production of artificial

use of man.

the

The bearing

for

light

of the light

of the

on the light of the future may be very important, and the investigations carried on at the
Smithsonian Institution a few years ago may yet
prove to be more than academic researches. A brief
account states that at that time some interesting experiments upon the nature and origin of the light
emitted by the firefly were made by Prof. S. P. Langfirefly

From

ley.

the spectroscope he finds the light to be

narrow range of

of exceedingly

heat given out

is

one-half of one

amount

equal

mon

refrangibility.

The

scarcely appreciable, being less than

per cent,

of that

produced by an
com-

of light from a candle or other

illuminant.

That the

light

is

a chemical prod-

would seem to be established by the fact that
by products which check combustion
(e. g., nitrogen) and increases by products which
aid combustion (o-xygen), and that the product of
uct

decreases

the process

is

The

apparently carbon dioxide.

ject

of the origin of "phosphorescent" light

that

may

develop very interesting features,

graphically stated by Professor Oliver
the secret of the firefly were
a crank

known,

a

sub-

is

one

for,

Lodge,

J.

as
if

boy turning

might be able to furnish the energy necessary
Consid-

for an electric-light circuit of large extent.

ering

this

possibility.

Professor

Lodf^e

regards as

enormous the waste of energy in the machinery of
electric-light making now in use.
And when one
recalls

the accounts given by travelers of the light-

it must be confessed that any one of our present
methods of illumination seems woefully inefficient.
The distinguished traveler, Kaempfer, described the
fireflies of Siam as "settling upon the trees like a
fiery cloud." and in Brazil Gardner compares them
in brilliancy with "stars that have fallen from the
firmament and are floating about without a resting
place."
Kidder says: "In the mountains of Tijuca
I
have read the finest print of a magazine by the
light of one of these natural lamps placed under

ics,

And yet what
own words,

a "mere tyro in science," to repeat his

does this famous thinker appear in the light of elecdevelopment. It is indeed well for the world

trical

dogmatic utterance did not discourage the

that his

men who developed
into

the "electromagnetic engine"
successor of to-day. It was humble Josh

its

who observed that it is
know even many

Billings

things than to

Science

so.

better not to

in

cannot be ex-

phrase.

set

know

things that are not

ever expanding and

is

pounded ex cathedra

It

is

well

to

avoid the setting forth of hard-and-fast individual
opinions as scientific truths. And in no department
of knowledge is this caution more necessary than in

the light of the firefly

and other light-giving animals, with the manner of
its production and the possible lessons that may be
of

questionable whether any thinker of finer

is

caliber has appeared in our country."

science of

where concepts are conchanging, developing.

electricity,

shifting,

ex-

the

for

cites

have been made to construct electro-magnetic engines, in the hope of superseding steam
but had
those who supplied the money understood the general
law of the correlation and equivalence cf forces, they
might have had better balances at their bankers.
Daily are men induced to aid in carrying out inventions which a mere tyro in science could show to
be futile." This was written some
43 years sgo
when the author was about 40 years of age. Lewes,
in his "History of Philosophy," said of Spencer

stantly

of

subjects beyond the accustomed

the

following dictum of Herbert
Spencer, who, born in 1S20, is considered the greatest of living
philosophers:
"Numerous attempts

the

the greatest of telephone companies

to

in-

fishing

and when traveling in the night they
accustomed to fasten them to their feet and
hands. And they are used by seiioritas for adorning their tresses." But the exact method of producing so effectively light without heat is still one

range.

Whether

and

hunting

their

excursions,

when exercised upon

$150,000,000 to $250,000,000.

in

are

Telephone and Telegraph Compreparing to increase its capital stock from

the .\merican

pany

The Indians fonnerly used them

flambeaux

of

that proneness to error

giving properties of the luminous insects of the trop-
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glass tumbler, and with distinctness I
the hour of the night and discern the very
small figures \yhich marked the seconds of a little
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work

no one organization
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Electric Smelting Furnace.

a legitimate demand,

of

to be the result of the
is

1746.

Eastern Office, 193 Times BuUding,

New

CoPFER is again tlie subject of solicitous attention
on the part of electrical men. Last week the price
was advanced to 15 cents a pound, the highest quotation in some months.
This may possibly be the
effect
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Discussion of the advantages and disadvantages,
any, of the metric system of weights and measures

We

continues in Great Britain as in this country.
observe that the London Electrician, while apparently favoring the introduction of the newer system,
in common with most of the scientific and technical
journals

of

the

EngJish-speaking

countries,

fears

any statutory enactment making the use of the
metric system compulsory would be ill-advised.

that

Our own belief, frequently
same. The official adoption
come

after the soil

as the result of

expressed,

prepared for

is

growth

is

much

the

of the metric units must
it

:

it

must come

knowledge, by agitation
and educational processes, not forced by drastic
legal enactment.
Our English contemporary, in
considering the question, seems inclined to be rather
in

good to know that several
England have now definitely decided to use the metric system, and that it
will, therefore, have a fair trial.
So long as there
is as strong a feeling as at present against making
any change in our system of weights and measures,
however, the establishment of a compulsory metric
sarcastic.

says

It

"It

:

is

large engineering firms in

system will be premature. When the socialists'
Utopia is realized, when free trade is universal, when
English has become the universal language, when
there are no more wars, when disputes are speedily
settled by arbitration, and when trades unions and
employers' federations recognize that their interests
are

identical,

Parliament,

then

will

Parliament,

without opposition.

liill

if

there

still

be

a

be able to pass a metric-measure
But, in any case, whatever

Great Britain or the United States of
.America may take to abandon the inch and pound,
steps

if

either

the time be ripe for

them

it

act simultaneously

the nearer future,

in

and

gestion in the last sentence

is

in

a

unison."

good

The

one, unless

let

sug-

one

country or the other should wait too long. For oijr
own part, while we think this country is not yet
ripe for the adoption of the metric system, we do
not

such

consider that
a

clearly

it

will

be necessary to wait for

a
be no opposition
preponderance of public opinion

time that there shall

expressed

will be sufficient.

;
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Polonium, Radium and Actinium.
particulars of tlie new radioactive elements are given in a foreign scientific jourIn 1898 Mrs. P. Curie discovered in pitchnal.
blende and chalcolytc (two ores of uranium) a new
metal polonium. Subsequenth',
Mr. Curie, Mrs.

Some

interesting

—

Curie and Mr. Bemont determined another element
radium. In 1899 Mr. Debiennc characterized a
third simple body actinium.
The extraction of these
metals is not only quite delicate, but long and costly.
To give an idea, it is sufficient to say that about
o.io gram of radium chloride is found per toil of
ore; that is to saj', the residue of the extraction of
uranium. Radium resembles barium closely; its high
atomic weight, 175, assigns for it a place in the
elements of high atomicity in the Mendeelef tables.
Polonium resembles bismuth closely and is precipi-

—

—

tated by
tated by

hydrogen

sulphide.

Actinium

anmionium sulphohydrate, and

precipisimilar to

is
is

thorium.

These new elements possess extremely interesting
properties, among which is that of emitting rays
similar to those discovered by Professor Roentgen
in the light of the Crookes tube.
In 1896 Mr, Becquerel. in studying phosphorescent
bodies, remarked that the salts of uranium and the
double salts of uranyl and of sodium, or potassium,
emit special radiations having great similarity to the
X-rays.
These have been called Becquerel rays.
'1
he three new metals emit Becquerel rays in enormous quantity, approximately 100,000 times greater
than uranium. It seems, also, that uranium owes
its property only to the presence of traces of actinium. The radiations of radium, like cathodic rays,
are deviated partly bj' the magnetic field. Another
The deviable
part is not deviated like the X-rays.
rays are charged negatively.
These rays are not reflected nor refracted, nor
polarized, which is contrary to the existing concepThey discharge
tion of all vibratory movements.
electrified bodies very rapidly, even through a covering of glass. The dust of the radio-active bodies
renders all the objects of the laboratory radio-,
No electric measuring of precision can be
active.
done in their presence, the insulators becoming conductors.
It seems that the radio-activit}^ is an atomic
propert}' of these bodies
that is, a property connected with the matter itself and not capable of
being destroyed, either by change of physical state
Certain bodies
or by chemical transformation.
zinc, tin, aluminum, brass, lead, paper, may acquire
The induced activity inradio-activit3' by induction.
creases with the time of exposure, and is lost grad;

ually.

Polonium, actinium and radium so act on certain
substances
sulphides,

uranium

as to render them fluorescent, as zinc
earthy alkaline and alkaline substances,
blende, paper, glass,
salts, the diamond,

cotton.

Radium possesses the property of being spontaneously luminous. This luminosity is readily observed in semi-darkness, and the light emitted may
be sufficient to allow of distinguishmg written characters.
The most curious fact is that the light
emanates from the whole mass, contrary to what
takes place in the case of ordinary phosphorescent
bodies, which shine only on the surface previously
impressed by the light. In moisture the luminosity
is diminished, but on drying it reappears in all its
intensity.
It is continuous, or at least appears to
be so. for at the end of a year it is not sensibly
diminished.
Radiferous salts have very interesting chemical
and photographic properties, due midoubtedly to their
radio-activity.
They convert oxj-^gen into ozone, and
in general act as powerful oxidants or exciters of
oxidation.
Thus glass and porcelain, with oxidation of manganese, are colored violet under their
influence.
The chlorides of sodium and of potassium are colored strongly, the latter a deep blue. The
raj-s exert an energetic action on photographic plates,
even through opaque bodies, and produce radiographs
less distinct, however, than those of the X-rays.
The applications of these substances may be numerous, provided they can be prepared in appreciable
quantity and at lower cost. Luminous indications
might be made on the dials of watches and compasses.
The physiological action is not less important.
As slow producers of electricity the salts are
By applicaindicated in the treatment of neuralgia.
tion to the temples, and acting on the retina through
the flesh, thej- may serve for diagnosing paralysis
of the optic nerve. Radium was employed in the
expedition of Mr. Paulsen in Iceland, for taking the
electric tension of the atmosphere, replacing apparatus, complicated and less easy of transportation.
The curious properties of these new metals are
for the most part opposed to all accepted mechanical
theories, physical and chemical, for they appear to
be spontaneous producers of light and electricity
in a word, of energy.
Nov.-, it cannot be admitted
that a body can produce energ^^ indefinitely, however small the production, without borrowing from
external sources, and without losing from its mass,
and yet this appears to be the case with the three

—

new

metals.

to the measuring of Mr. and Mrs. Curie,
the "radiating energy is a ten-millionth part of a
watt. or. expressed in the displacement of matter,
about one milligram in a thousand million- years.

According

To

reconcile these phenomena with the data of
science, different hypotheses
have been applied.
Thus, Mr. Le Bon holds that the energy proceeds

from very mobile chemical reactions which may take
place successively a great number of times in a very
short period, under the influence of simple causes,
such as slight variations of temperature. This explanation is perhaps premature, for the knowledge
of these bodies is very limited, and nothing yet supports the theory.
Is the source of this energy external? It ma)' be supposed that space and material
bodies are penetrated with rays of a nature yet unknown and capable of reacting on radio-active substances, so as to produce a secondary emission, manifesting itself in the observed phenomena.
On the
other hand, it is difficult to imagine electric conducibility in the absence of every material particle; and
as these rays are conductors, it may be supposed that
there is an ultimate form of very attenuated matter,
which these radio-active bodies may be able to emit
indefinitely without losing noticeably from their mass.
However it may be, the spontaneity of the radiation
remains an enigma, a subject of profound astonishment. There is ground for believing that the discovery of these bodies marks a new stage in the history of science, and that it supports the hypothesis
of the unity of matter.

Chicago Institute Meeting.
The informal meeting of the Chicago members

of
Institute of Electrical Engineers, held
of the Western Society of Engineers
on the evening of March loth, was a pronounced
success, nearly 80 members and guests being in attendance. Many of those present were new members and applicants for membership, who took the
opportunity to get acquainted with the older members.
The first part of the evening was spent in a
social way and then R. H. Pierce, local honorary
secretary of the Institute, called the meeting to order
for a discussion of the papers on railroad train
lighting which were presented at the recent New
York meeting of the Institute. The papers were
read by title, Arthur J. Farnsworth, the author of
one of the papers, being present to explain some of
the points of his system. The discussion was opened
by Locke Etheridge, electrical engineer of the Pullthe American
at the rooms

man company, and was

continued by Messrs. KimOilman, Felt and others. Among the points
touched upon were the manner of wiring the cars,
the drop in voltage, the candlepower of lamps to be
used, and other features which had come under the
observation of the speakers. Mr. Etheridge suggested that an alternating-current motor might be
used to operate the lights on a train, the storage
battery being charged through the agency of a Cooper
Hewitt static converter.
L. F. Mahler then gave a very interesting talk,
illustrated with stereopticon slides, on the De Laval
steam turbine, treating of its advantages for trainlighting systems. Richard H. Pierce, presented his
resignation as local honorary secretary of the Institute.
He stated that his successor would be chosen
by a mail vote of the Chicago members. After the
discussion an enjoyable smoker was held and an
appetizing lunch, supplied by the local committee, was
served by a caterer.
Announcement was made of the next meeting
of the Institute, which will be held in conjunction
with the Western Society of Engineers, on March
24th.
B, J. Arnold will then present a resume of
his report upon the Chicago transportation problem,
his address being Illustrated by lantern slides.
Fullerton Hall, in the Art Institute, on Michigan Avenue, has been selected as the meeting place. The
regular meeting room would be too small for this
meeting, so this larger hall, which will seat 6co people, was selected.
This meeting being a joint one of
the two societies, is Intended to be a step toward
the possible unification of local engineering interests.
bark,
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been, in

its various aspects, frequently argued in the
United Slates Circuit Court, and has been twice
heard by the Circuit Court of Appeals, at Richmond,
Va.

Developments
sailed

velt

equipped

The

public sale of the electrical patents ov.med
by the late firm of Ries & Henderson, the members
of which have been in litigation for some time, was
held in Baltimore, Md., on March 3d. The sale was
made by George Whitelock and Arthur Steuart_
special masters, and the highest bidder was Arthur
G. Thompson of New York city, who acquired the
property at $60,000. The patents were first offered
for sale in 13 groups, according to subject-matter,
reserving the bids on the different classes until after
the offer of the property as a whole. The aggregate
of the individual bids was $59,670.
The competition for some of the patents was spirFor the patents covering conduits for electric
ited.
and cable railways there was a bid of $10,500 by the
United States Electrical and Development Company,
which also bid $35,000 for the patents on railwaysystem transformer, and $12,200 for the patents for
induction railway.
Ellas E. Ries. the defendant In the suit and the
patentee of the various inventions, attended the sale
and was the highest bidder for some of the properties.
Patents for automatic railway signals, electric welding and tempering, electric soldering. Induction coils, dynamos and motors, ovejhead conductor
for electric railways, etc., were included in the list
offered.
The litigation
1896. when the

between the parties began April 28,
of complaint was filed by Mr.
Henderson, praying for the dissolution of the copartnership of Ries & Henderson and the liquidation
of its affairs by receivers and an accounting of the
business by its co-partner, Mr. Ries. The case has
bill

Porto

for

with

a

De

Space Telegraphy.
which Miss Alice RooseRico on March 14th, was

In

Forest

space-telegraph

outfit.

Messages were exchanged between the boat and the
station at Coney Island, but when Miss Roosevelt
started a message to her father after the boat was
some distance out it was rendered unintelligible by
electric waves sent out by Marconi apparatus on
some incoming ship or at some other station, and
none of the actual message was received.
Marconi feels that the challenge which has been
thrown down to him by London and New York
newspapers is an insult, and speaks contemptuously
of the skepticism which has been expressed as to
the bona-fide wireless messages between Poldhu
and Cape Breton. A London paper, it seems, challenged Marconi to prove that he can send wireless
messages across the Atlantic, and suggested four
New York and four London editors as judges.
Marconi said
"I cannot
accept
the conditions,
which would be an insult to the English, Italian
and Canadian governments.
Certainly messages
If you doubt me, ask Lord Kelvin.
have passed.
I
am prepared to demonstrate my claims to any
responsible tribunal, but not to accept a newspaper
challenge.
Since
the
message from President
Roosevelt to King Edward many others have been
both ways. Including messages In cipher."
sent
Lord Kelvin is convinced that Marconi has really
succeeded in sending messages between
North
America and Cornwall by an enormously strong
:

application of electric power.
When asked for an
opinion Lord Kelvin said "I think it a roundabout
and nonsensical way to try to solve a scientific
:

problem."
The ocean liner Campania, on a recent western
trip across
the Atlantic, was in communication
either with space-telegraph equipped vessels at sea
or with Marconi stations on land during five days
of the seven she was at sea.
For two hours on the
first day she talked with the Aallan liner Tunisian
and then for three hours with the land station at

Holyhead.

Then

the

station

at

Rosslare,

Ireland,

was communicated with, and afterwards the station
at
Crookhaven,
County Kerry.
The
Cunarder
Ivernia, the Lucania, the Etruria. the MInnetonka
and the La Savole were picked up on the Atlantic,
and the land stations at Nantucket, Sagaponack
and Babylon, L. I., were communicated with on this
side.

Lieut.-Col. H. H. C. Dunwoodie, chief officer oi
the Signal Service Corps of the Department of the
East, officially supervised tests of a space-telegraph

on

system

March nth between Fort Wadsworth,

Staten Island, and Fort Hancock on Sandy Hook
There were several hitches
in New York harbor.
In the tests due principally to lack of power at
Fort Hancock, but the trials were regarded as
favorable.
The tests will be continued for a month
with the regular telegraphers of the service doing

work.

the

Chicago Street-railway Situation.
At a recent meeting of the Chicago council committee on transportation, Chairman Bennett was inby unanimous vote, to spare no effort to

structed

aid in passing the Mueller municipal-ownership

now pending

at

Springfield.

recommended

bill

The committee also
Foreman resolution

for passage the
the establishment of a department of
transportation.
All matters connected with

looking
local

Ries' Electrical Patents Sold.

in

The steamer Coamo,

to

service and the enforcement of streetcar regulations are to be in charge of this departstreet-car

ment.

At a meeting of the Chicago City Council held
March i6th, the Root Street track-elevation
The ordinance provides,
ordinance was passed.
among other things, for an extension of the "Alley
on

L" from a point between

Fifty-fifth

and

Sixtieth

Streets west to a point between Wallace Street

Wentworth Avenue, and thence south

and

Seventysecond Street, and also for a western extension to
The
a point between Center and Ashland Avenues.
"Alley L'' is also granted the right to lay a third
track south of Twelfth Street to accommodate express trains, the road in return giving the city a
street paved with asphalt, which it must maintain
alongside its right-of-way from Twelfth to Fortyto

third Street.

An ordinance known as the La Grange ordinance
was also passed. It allows the Chicago, Riverside
and La Grange street-railway company an electric
line, which now reaches the citv limits at Fortysixth Avenue and Twenty-second Street to extend
in Twenty-second Street to Fortieth Avenue.
The franchise ordinance of the new Southwestern
Elevated Railroad Company also was recommended
for passage. An amendment enables persons on this
line, south and west of the stockyards, to ride for
one fare to Washington and Jackson Parks and to
other points on the ".Mley L" by means of transfers.
The fare is to be five cents for a ride from the
most distant terminus downtown and around the

Union

loop.

:
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DEVELOPMENT OF THE TELEPHONE
Iowa Telephone Association.
of the Iowa Teleat the Saven' Hotel,

The seventh annual meeting

phone Association was held
Des Moines, Iowa, on March loth and iith. The
opening session was held Tuesday c.£lernoon and
was called to order by President U. S. Alderman
of Nevada, who appointed as a committee on credenBandy and Secretarj' Charles C.
tials George N.
Deering of Des Moines, and Charles R. Kirk of
The committee reported the names of
Chariton.
about 70 who had paid dues for the current year, and
were therefore in good standing. Following this
the treasurer's annual report w^as made, showing
that the association was in good financial condition.

The annual address of the president called the
attention of the members to the large amount of
work that had been done in the Independent telephone field in Iowa during the last year. He referred particularly to the large amount of legislation
which was proposed at the last session of the Legislature, which had been considered harmful by the
Independent interests and was vigorously opposed
by them. He strongly urged the members of the
association to do all in their power to interest non-

members in joining the society.
The first paper on the programme was presented
Carney of Grinnell, on the topic "Cedar
Poles." This subject was of considerable interest
members
who were not familiar with the
many
to
cedar product and how it is handled in the northern
by B.

J.

country-.

Following this a new set of arbitration rules was
and proposed by President U. S. Alderman,

read

that they be referred to a special committee for their action. These rules cover ver>' fully
the proper method of arbitrating all differences between members of the association and between memThe committee to which
bers and non-members.
these rules were referred reported them back without
change, and they were thus adopted. The rules in
full are as follows

who moved

Arbitrvtion

—The
proval by the

Rules.

president sball appoint, subject to apexecutive committee, a committee of three
un arbitration, whose duties shall be to hear and decide
cases of disagreement submitted to them, if within the
jurisdiction of the committee as hereinafter defined and
in which the question in dispute refers to the telephone
business or matters pertaining thereto, and does not
involve any question of the policy of this association.
Second Such committee shall have authority to hear
and decide all questions referred to it properly under
its jurisdiction, and its decision when made shall be
Qnal except the right of appeal to this association when
next in convention assembled.
Third Any member of this association who shall feel
aggrieved by the act of another member or by the ac.t
of a person outside of the association, or any person
not a member of this association who shall feel aggrieved by the act of a member and desires the case
to be arbitrated by the committee, may state his grievances in substance in writing to the secretary, with
his request for arbitration of it, also stating whether
or not there is pending any action in court on the questions to be submitted.
Fourth When the secretary receives the statement
in writing of such grievance and he considers it a proper
ease to refer to the committee on arbitration, and no
action has been begun thereon in court, he shall within
ten days notify the opposite party to the case, who
shall within ten days thereafter advise the secretary
in writing whether or not he is willing to submit the
case to the committee on arbitration for its decision,
and if in the affirmative he shall at the same time furnish the secretary in writing a statement of the facts
in the case so far as he knows them.
The secretary
shall then notify the applicant of said acceptance, who
shall within three days thereafter furnish the secretary
in writing with the material- facts in the case so far
as he knows them.
Each party to the case shall verify
under oath all evidence he submits in writing, and each
party to the case before it is submitted to the committee
shall agree in writing to submit the case to the committee on arbitration
that no action is pending thereon
court that he will abide by its decision except only
the right of appeal to the association while in convention assembled ; that he will release all members of
the committee from any responsibility for errors in judgment in any respect whatsoever, or for any damage or
any loss suffered by reason of their acts, and will further deposit with the secretary the sum of five dollars
(?5.00) if a member and ten dollars ($10.00) If not
a member of this association, said money so deposited
to be used to cover the expense of the arbitration.
It
being understood, however, that the party in the wrong,
as so found by said arbitration committee, shall pay all
of the expense of arbitration, and said committee shall
have the full power and right to assess the costs of
arbitration to either one or to both parties as they in
:heir judgment may see fit.
Said committee may, if
they see Ht. refund the money paid for purpose of arbitration to any party who has so paid in money.
Any
ciise on which an action in court is pending shall not
be submitted to the committee on .arbitration.
Fifth When all of the requirements of section four
have been compiled with, the secretary shall refer the
matter to the committee on arbitration for their decision.
Said committee shall at their first meeting thereafter decide the case and render their findings in
writing to the secretary, who shall at once notify the
Interested parties of such decision.
It shall
be the
duty of the committee to tax the costs in each case in
such proportion as they deem just and equitable, and
their report of ihe case In writing to the secretary shall
Include a statement of the amount of costs each party
The parlies to the case shall comply with
Is to pay.
the decision of the committee within thirty days after
receiving notice of It from the secretary, unless an
appeal Is taken to the association In convention assembled, and the decision of the association as rendered
on such appeal must be complied with not later than
ten days after decision rendered and notice thereof.
Sixth
It shall be the duty of the committee on arbitration to hear and determine nil cases submitted to It
by the secretary within Its Jurisdiction and to render a
Just and equitable verdict thereon according: to the evidence and the best of their ability. The committee
shall have jurisdiction In cases arising In territory covered by this organization between memliers thereof, between Its membcr.s and a non-member, by consent of the
member. The members of the committee are not to be
held responsible (or errors of judgment in any respect
Fii-st

—

—

—

m

;

:

—

—

whatever nor for any damage done nor any loss suffered by reason of their acts.
Seventh The members of this committee before enleriu^ upon the duties thereof shall each subscribe to
"1
the following oath or aifirmatlon
do solemnly
swfar (or alHrm) that I will faithfully and fairly hear
ami examine all matters in controversy that may be
submitted to this committee, and that I will make a
just and equitable award or finding upon the same

Big Increase of Bell Stock Rumored.

—

:

according to the evidence and to the best of my understanding, so help me God."
Eightli
If the parties to a case submitted for arbitration desire to present the matter to the committee
in person or by attorney, they may do so by paying
whatever amount in addition to the amount provided
in section four to be paid, as shall be necessary to
cover the additional expense of the committee, if any,
of such personal hearing.
The amount of the additional
costs to be determined by the committee.
All evidence
submitted to the committee in person shall be given
under oath when so required by the committee.
Only
members In good standing of this association or of a
kindred association of this state may act as an attorney
before the committee.
Ninth— When a case is referred to the committee on
arbitration tliey shall fix a time for its hearing and notify the secretary of the date so fixed, which date so
fixed shall be a sufficient time in advance to permit the

—

secretary to give tlie interested parties and their attorneys five days' notice of the date and place of trial.
J1ie parties shall present all written evidence to the secretary, on or before the date fixed for hearing and
neither party shall postpone the hearing of a case
longer than ten days after it has been submitted unless
good cause can be shown therefor satisfactory to the

committee.

Tenth

—Noticebeherein
provided
deemed completed

to

be

given

by

the

seci'etary shall
service when sucli
notice is mailerl to the party's last known address, but
the notice of date fixed for hearing shall be by registered letter.
Eleventh The members of the committee on arbitration shall receive for their
services
five
dollars
(.$.j.OO) per day for the time used in considering and
deciding the cases submitted to them, also the amount
of their traveling expenses and hotel bills.
Twelfth— The money received by the secretary to
defray the expenses of arbitration shall be by him
placed with the funds of the association and the expenses thereof paid by him out of the general fuad,
lut he sliall keep a separate account of such receipts
and expenditures. The secretary shall collect from the
parties such amount as the committee may designate
as the costs each shall pay for cases arbitrated.
Thirteenth Neglect or refusal to submit a case in
controvers3" to the committee on arbitration if so requested when the opposite party is a member of this
association, or to comply with the award of the committee shall be deemed unbusinesslike conduct and the

—

—

therefor may be a fine, suspension or expulsion as the executive committee may decide.
Fourteenth In case either party desires to appeal
from the decision of this committee to the association
in convention assembled he shall so notify the secretary and pay to him such amount as the committee
has taxed to him as costs together with the further
sum of twenty-five dollars (§25.00) for accruing costs,
within five days after receiving the notice from the
secretary of the decision of this committee.
Failure
to comply with the requirements of this section within
the time specified shall forfeit all right of appeal.
Fifteenth^ When, from absence or disqualification of
any one or more of the regular members of the committee on arbitration, or when a quorum thereof cannot
be formed, the president of the association shall be allowed to fill such vacancies with any member or members of the association who is willing to serve.
A majority award or finding of any such committee shall be
as binding as of the regular committee, and any award
or finding of the committee thus formed shall be made
under the same rules and shall have the same effect as
if made by the regular committee of arbitration.
Sixteenth In case any person neglects or refuses to
submit a question in controversy to the committee on
arbitration for decision or to comply with the award
of the committee In which either party to the dispute
is a member of the association, it shall be the duty of
the secretary to at once notify all members of the association of such neglect or refusal.

penalty

—

—

—

The morning session on Wednesday opened with
a speech by J. C. Hume of Des Moines on "The
Recent Supreme Court Decision." This decision relates to the right of telephone companies to occupy
the streets and alleys of cities and incorporated towns
of Iowa without a franchise from the municipality.
It determined that companies organized prior to
October, 1S97. had such rights. Mr. Hume related
the facts in the case and indicated the far-reaching
import of the decision. Following his talk he answered a number of questions with regard to points
This was an able
in the telephone laws of Iowa.
discourse, and the committee on resolutions reported
resolution
thanking
Mr.
Hume
for his helpful
a

A New

tance.
dent,

The

officers elected

were as follows

:

Presi-

Herr, Ottumwa; vice-president. J. C.
secretary and treasurer. Charles
Sullivan. Creston
executive committee, the
C. Deering, Des Moines
president, Georjre N. Bandv of Des Moines, H. C.
Ranev of Fairfield, U. S. Alderman of Nevada and
J. S.' Bellamy of Knoxville.
Almost all of the leading manufacturers of switchboards and apparatus had extensive exhibits of apparatus connected up and in working order. Many
of the supply houses also had exhibits of apparatus

H.

S.

:

;

and

specialties

in their line.

York

follows:

"A

dispatch

dated

March

reads

i6th

meeting of the stockholders
of the American Telephone and Telegraph Company, the holding company of the Bell telephone
as

specii.l

system, has been called for March 31st at the office
of the company in this city to vote on a proposition
10 incease the capital stock $150,000,000 to $250,000,000.
The authorized stock of the American Telephone and Telegraph Company was increased on

June

from

to $150,000,000.
$100,000,000
directors of the American
Telephone and Telegraph Company said he had no
knowledge of the proposed increase of $100,000,000

One

3,

1901,

of the

of stock."
It is true
$150,000,000,

New York

authorized capital stock is
date of the last annual

the

that

but

at

the

meeting, March 25, 1902, the actual amount of
The comstock issued was given as $104,650,600.
pany has also a bond issue amounting to $38,000,oco, as stated in a letter by President F. P. Fish
dated January 2=,, 1902.

The Boston News Bureau recently said "It is
understood that J. P. i^-Organ is taking a very lively
interest in the American Telephone and Telegraph
Company. IL is said that he represents the largest
stock interests in the company, and that the next
month may find one of his active lieutenants vicepresident and general manager in charge of the
expenditures for new construction which, it is ex:

pected, will be, this year, the largest in the history

of the company.
in the telephone

said that the

It is

company exceeds

Annual Report

Morgan

interest

$15,000,000."

Pittsburg Bell
pany.

of

Com-

The Central District and Printing Telegraph Company of Pittsburg, Pa., has issued its report for the
year ended December 31st, showing gross earnings
of $2,165,981, expenses of $1,587,900, net earnings
of $578,081, dividends of $600,000 and deficit of
The previous surplus was $453,967, leav$21,919.
ing the net surplus $432,048. This company's stock
amounted to $8,750,000, of which the American Teleand Telegraph Company owned $5,689,840.
The company paid dividends on stock amounting

phone

$7,500,000, the remainder having been sold to
stockholders at par at the end of the year in order
The directors
to obtain money for construction.
estimated that $1,250,000 will be required during this
year, and the sale of that amount of stock will make
the capital $10,000,000 the amount authorized. On
December 31, 1902, the company had 46,859 subscribers and 118,403 miles of wire an increase of
6,723 subscribers and 22,258 miles of wire, compared with the year previous.
to

—

—

Affairs of the Strowger

Company.

Albert G. Wheeler, a heavy stockholder in the
Strow.Gcr Automatic Telephone Exchange Company of Chicago, has put a new phase to the fight
for control of the company by filing a bill in the
Circuit Court, in which he asks for a receiver, that
Adolph Nathan, Jacob L; Kessner, Louis M. Stumer,
Joseph Siegel and Max Sello be enjoined from asserting that they were' elected directors, and that
Kessner, Sello, Siegel and Stumer be restrained
from asserting that they were elected officers of_ the
company. It is also asked that Stumer be enjoined
from acting as secretary of the concern. The bill
declares that the election held at the stockholders'
meeting was irregular and should be investigated
by the courts.

speech.

"A Uniform System of Toll Accounts," by Miss
Flora B. Herr of Ottumwa, detailed the system which,
through her, has been adopted by the Ottumwa
Telephone Company, and is in use by many of the
companies in the southeastern part of the state,
where a well-defined start has been made toward
checking up and settling inter-line toll accoiints.
On motion of a member of the association, it was
decided to bring together toll operators from a
number of important points in the slate to make
a study of and adopt some uniform system of toll
accounts and forms therefor, the association agreeing
to bear the expenses connected therewith.
Wednesday afternoon's session was taken up with
the election of officers for the ensuing year, together
with considerable new business of minor impor-

FIELD.

TELEPHONE MEN.
American Telephone
and Telegraph Company in Boston, gave a talk on
Polytechnic InWorcester
^Telephony" before the
stitute Electrical Society on March 13th.

M.

C. Allen, inspector for the

E. B. Fisher was elected president ot the Michigan
Independent Telephone Association at the recent
Lansing convention. Mr. Fisher is secretary of the
Citizens' Telephone Ccmpany of Grand Rapids and
Conner:.-d with several other companies.

NEW COMPANIES.
Joseph H. McClintock. James A. Thompson and
F.ank M. Powell are the incorporators of the new
McClintock Mutual Telephone Company at Denver,
111.

Citv Council of Port Townsend, Wash., has
a' franchise to the Independent Telephone
Company to put in a local and long-distance exchange.

The

granted

David Nelson, Louis' Hogen and A. T. Perkins
are the incorporators of the Farmers' Independent
Telephone Company; which will install a telephone
system at Pendleton, Ore., and extend from there
into the

country 20 miles.
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Telephone News from the Northwest.
Joseph M. Nolan of Four Lakes, near St. Paul,
has brought suit to recover $1,500 damages from
the Wisconsin Central railway for the destruction of a telephone line from Four Lakes to North
Paul.

St.

The Wrightstown and Hewitt (Minn.) Telephone
Companj'

wilt

construct

five

rural

lines

in

the

spring.

Thompson has introduced

E.

R.

a

in

bill

the

Minnesota Legislature to regulate telephone charges.
The bill bases the charge upon the population, and
forbids charging more to one town than to another

same size.
The Dane County Telephone Company

of the

has ordered
from the
switchboard
son,

Wis.,

of Madia 300-drop addition to its

Ericcson

Manufacturing

Company.
City Telephone Company of Duluth
is negotiating for the purchase of the entire system
of the Iron Range Telephone Compnay, covering a
Should the
good portion of Northern Minnesota.
change be made it would give the Independent telephone systems of the state connection with practically all of northern Minnesota.

The Zenith

The Holt Mutual Telephone Company has been
formed near Lanesboro, Minn., to build a rural line
to

that city.

The Le Roy Telephone Company of Le Roy,
Minn., has been incorporated with a capital of $100,000.

The Minnesota Valley Telephone and Telegraph
Company has been granted a franchise at Windom,
Minn.
Business men of Plankinton, S. D., contemplate
forming a company for a local exchange.
The Jackson Telephone Company has absorbed
the lines and equipment of the Fairmont Telephone
Company at Jackson and vicinit3^ In the spring
the new company will make extensive improvements
and will construct several rural lines.
The Edgerton (Minn.) Telephone Company has
earned in its second year sufficient to pay a six per
cent, dividend on preferred stock and nine per cent,
.

on common

stock.

The Citizens' Telephone Company has been
rranted a local franchise at Sanborn, Iowa, by the
council.
There is already a local company in Sanborn operating an exchange.
The Slater Telephone Company of Slater, Iowa,
has been formed with $10,000 capital, and will start
work on the exchange without delay.'
Proceedings in quo -warranto have been brought
against the Nebraska Telephone Company at Council
Bluffs, Iowa, to oust it from the streets.
The
validity of the ordinance granting it admission to
the city is questioned.
The Ireton Local Mutual Telephone Association
has been granted a local franchise at Ireton, Iowa,
by the voters of that place.
The council of Lincoln, Neb., took up a petition
for a franchise, presented by the Western Union
Independent Telephone Company of Chicago, suspended the rules and read it the required three
times, passed it, and the ma^'or signed it.
The
whole thing required but about half an hour.
The Electric, W^ater and Telephone Company of
Tomahawk, Wis., has ordered a new switchboard
of the Vought-Berger Company of La Crosse, Wis.

The Le Mars (Iowa) Telephone Company has
been incorporated witlf a capital of $50,000.
The Clark Automatic Telephone Company of
Sioux CitT.\ Iowa, seeks a franchise for an exchange
at Hornick, Iowa, and the project will be submitted
to the voters March 30th.
R.

Ohio Telephone Notes.
The Colerain Telephone Company

of Bevis has
notice with the secretary of state of an increase
of capital stock from $1,000 to $10,000.
The stockholders of the Home Telephone Company of Toledo have re-elected all the old directors,
with the exception of General C. M. Spitzer. who
withdrew. His place has been filled by the election
of Attorney Clarence Brown. It was also decided
to spend $30,000 in laying a new cable and enlarging
the switchboard. Nothing was done in regard to
the reported proposition to increase the rates.
The Madison Telephone Company of Warren will
expend $io,coo in extending the lines in Ashtabula
and Lake Counties and enlarging the exchanges at
Geneva and Madison. The directors have authorized
the expenditure.
The first two months of this year show an increase
in the net earnings of the Cuyahoga Telephone Company, which, if continued through the year, will result in a surplus sufficient to pay a dividend of iV-i
per cent, on the stock. President Dickson is using
ever>" means to secure an economical operation of
the plant. It is said that one switchboard may be
done away with until the business increases enough
to require its use.
General ilanager Hamblin's report of the business
of the Home Telephone Comnany of Toledo shows
filed

ver}-

satisfactory results.

The two exchanges em-

operators and receive on an average of
97,969 calls per day. including the night service. The
total number of telephones in service at this time
rloj"

is

144

6.485.

The Cit>' and Suburban Telegraph and Telephone
Comoany of Cincinnati will build a branch exchange
at Westwood to accommodate the people of that
village

and surrounding

territory.

•ZZ)

The Carey Electric Telephone Company of Carey
has increased its capital stock from $6,000 to $25,000.
Two points in Ohio, with several connections, nave
been connected with the Pittsburg and Allegheny
Telephone Company's exchange during the last year
^Warren and Wellsville. Oil City, Pa., has also
been connected with it, and a new line to Johnstown
is in contemplation.
Arrangements have been made
to connect it with the Western Maryland Telephone
Company of Cumberland, Md.
O. M. C.

—

Indiana Telephone Items.
The following-named

telephone companies were inlast week
Carlisle Co-operative Telephone Company, Sullivan County; capital, $10,000;
directors, John Wippes and Charles Griffin. Bicknell
Telephone Company of Bicknell: capital, $6,000; to
construct and operate a system in Bicknell
president, J. H. Barr; secretary, John S. Hoover.
Star
Line and Banner Telephone Companies of Greenfield,

corporated

:

;

Hancock County.

An

Independent telephone company has asked for

a franchise to operate a telephone exchange and toll
lines in Waterloo.
One of the conditions offered in

the granting of the

franchise

that the

is

company

to furnish free exchange to its subscribers.
It is
announced that the Bell company may grant free
exchange in Waterloo, in order to retain its subscribers and prevent a dual system.
Word comes from Logansport that within a year
nearly everj' barb-wire fence in Cass County will be
in use carrying telepjione messages.
Old and new
telephones are being bought up by the farmers and
put in use by connecting the wire fences.
The striking- linemen of the Central Union Telephone Company at Muncie are endeavoring to spread
is

the strike, so as to involve all the principal Central
Union cities in eastern Indiana.
The Richmond Home Telephone Company's business has so far exceeded expectations that the capacity of the plant is found whollv insufficient.
Eighteen hundred telephones are in use and 700 applications on file.
The capacity of the plant will be
greatly increased this summer and new equipments

added.

The New Telephone Company

of Indianapolis held
annual meeting last week and elected the following-named directors: A. H. Nordyke, Louis Holweg, S. P. Sheerin, L. C. Walker and H. B. Sale.
I ne directors in turn elected S. P. Sheerin president and general manager, Louis Holweg vice-presiits

and H. B, Sale, secretary-treasurer. The annual report of the company shows that the company
had, on the first day of March, 6.716 telephones in
The inuse, an increase of 1,781 during the year.
The gross receipts
crease during 1901 was 1,170.
for the year were $180,471.61, being an increase in
earnings over the previous year of nearly $40,000.
The case of the state against the American Telephone and Telegraph Company, wherein the latter
was prosecuted and fined $100, for having placed
its poles in the public highway, without first having
obtained consent of the highway authorities, has been
compromised and dismissed. Governor Durbin has
signed the Harley bill, which provides that companies may place their poles in the public highways,
when erected and maintained so as not to discommode the public in the designated use thereof. The
act took effect March 7th, and is the first law on
F.
the subject the state ever had.
dent,

.

Southern Telephone Items.

A

temporary receiver has been appointed for the
Augusta (Ga.) Telephone and Electric Company.
A. W. Blackshear was appointed temporary receiver, and March 20th was set as the day for
The petition was presented by
hearing the case.
P. H. Langdon.
The Southern Bell Telephone Company of Atlanta, Ga., will soon establish a sub-station at West
End to meet the increasing business requirements.
A handsome building will be erected. The exchange
Cables have
subscribers.
i ,coo
will accommodate
L.
already been laid.

MANUFACTURERS AND DEALERS.

Government Telegraph and Telephone
Service

in

Australia.

Data of some value on the telegraphs and telephones of the federated Australian colonies are given
in an article on "The First Parliament of Australia,"
by Hugh H. Lusk, in the American Review of Reviews.
What follows is a part of Mr. Lusk's article.
By far the most extensive, and almost, if not quite,
the most important department of the government
service transferred by the constitution to the administration of the federal government was that of
the postoffice. In the case of Australia, as in that
of its neighbor, New Zealand, the postal service,
includes also the telegraph and telephone services
of the country, which have from the first been incorporated with the postoffice. From the first establishment of a telegraph system in all the colonies of
Australasia, the telegraphs had been regarded only in
the light of the most modern development of the
postal system, and as such had been treated as a
branch of the department. In this form they were
handed over to the federal government, and it became
necessary to pass an act to reorganize and unify the
various systems that had grown up in the original
colonies.
The statute by which this is done is interesting in many ways, and not least in the evidence
it supplies of the characteristic free-handedness shown
by the people of Australia in supplying the needs
of the community and of the economy with which
it may be done.
The statistics on which the Australian postmastergeneral founded his telcgranh rates showed conclusively two things
that the facilities already supplied
in Australia to the public for the use both of telegraph and telephone far exceeded those supplied
either by governments o"r by private enterprise, in any
country of Europe or America in proportion to the
number of the population; and, further, that the
charges for these services were much lower in Australia than in any of those countries.
They showed
that both in postoffices and telegraph stations the
people of the young commonwealth were far better
provided for than either in England or America, and,
apparently, as a consequence, that they made more
use of the conveniences, enabling all telegraph rates
to be reduced to a point far below those charged
elsewhere without any loss to the revenue. The new
commonwealth rates provided for in the act illustrate the truth of this boast.
For city messages,
which includes a suburban area of a radius of 10
miles beyond the city limits, the rate is 12 cents
for messages of 10 words and the address; for messages of the same length to any point within the
same state and the states are generally very much
larger than any American state the charge is iS
cents, while for similar messages to any station
within the commonwealth— and from Rockhampton,
in Queensland, to Perth, in West Australia, the distance of wire is more than 4,500 miles the uniform
charge is 24 cents. It is calculated, on the basis of
past experience, that these rates will, return a rev-

—

—

—

—

enue

sufficient

to

pay operating expenses of every

kind, including the cost of maintenance, and, in
addition, interest on the original expense of construction, amounting to fully $18,000,000.
This ap7)arent anomaly, when compared with American experience, is at least in part explained by the fact
that Australians send more than twice as many messages over the lines at the lower rates as Americans
do at the present charges, and that where every postoffice is also a telegraph station, and every country
postmaster a telegraph operator, the cost is greatly
reduced.
The telephone is a convenience of much more recent introduction in Australia than the telegraph,
and for a time it appeared doubtful whether it would
be taken in hand by the government, or left, as elsewhere, to private enterprise. Finally, however, it
was taken in hand by one colonial government after
another, and there is now probably not a town possessing a population of 3,000 persons or upward
which is not supplied with a telephone exchange.
There are at present, it would appear, fully a hundred
more or less important centers of population in the
commonwealth supplied with this convenience, and
in
the
hitherto the cost has differed materially
different states.
This is one of the anomalies which
can be done away with as a consequence of the federation, and hereafter the charges will be on a uni-

Electric Company of Chicago has
received an order from the Delaware County Telephone Company of Manchester, Iowa, for an automatic switchboard of 1,000 capacity, with a present
Manchester has had autoinstallation of 300 lines.
matic telephone service for seven years, the company
being one of the early purchasers of automatic apThe business has outgrown the ultimate
paratus.
capacity of the board now in use, and the new equipwas
purchased to meet the increasing demands
ment

form scale, which, compared at least with some of
the experiences of older and far more densely peopled countries, would seem to be moderate. There
will be three different kinds of telephone service
provided, for which different rates will be charged.
The business telephone service will give the unlimited use of the telephone at all hours within the
limits of the municipality, at an annual charge of
$40; for a similar service, including both the town
or city, and suburban area, the annual charge will
be $50; and for private residences without any restrictions as to the number of messages or limitations as to hours, the rate, which would seem to
include both town and suburban service is fixed at
a uniform charge of $25. There does not as yet
appear to be any provision made for long distances,
which probably arises from the fact that the centers
of population are widely scattered, nor does any provision seem to be made for public pay stations In
the larger cities. As every postoffice and branch
office in the towns is already a telegraph station.
however, there can be little doubt that such an extension of the system for the public convenience will be
made on reasonable terms as soon as the demand

for service.

arises.

A

statement from Rochester, N. Y.,

that the

to the effect

Stromberg-Carlson Telephone Manufactur-

Company

will increase
$3,000,000 to $4,500,000.

ing

is

its

capital

stock

from

The Central Electric Company of Chicago has
just placed on the market a new telephone bracket
made to attach to the side of a desk so that a desk
set

may

be

swung

out of the

way when

not

-in

use.

This bracket has a double swing joint and an adjustable clamp whereby it may be made to fit the
in oxidized
It is finished
base of any telephone.
copper and is sold at a low price.

The Automatic

—

—
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The attempts at duplicating previous work almost
always led to the conclusion that erroneous data
had been published, due probably to wrong methods

Electrolytic Rectifier.'
Bv C. F. Bl-kcess.

perhaps no form of eleclrical apparatus
increasing more rapidly than

Ihe use of wliich is
the storage batter}-.
eleclrical

Of

energy

the great variety o£ duties
is called upon to perform,
possible by this device, and

of them are made
recent improvement as regards both product and
price has greatly extended the use of the storage
The storage batterv in the larger sizes furcell.
nishes enormous reservoirs for the storage of energ}', and the equalization of loads in central-station
work, and the uses of the smaller sizes are too

many

numerous

to detail.

The automobile is most satisfactorily operated
by means of energy stored in batteries, and sniall
boats and launches are similarly propelled. Police,
tire, signal and watchman-clock services employ small
storage batteries, and in telegraph and telephone
systems the older forms of primary cells arc being
replaced by the cheaper and more serviceable secondary cells. 'Ihey also furnish the power for operating auiomalic machines of the "nickel-in-thcPhysicians and dentists make use of
slot" type.
them for cautery and similar purposes.
One of the serious limilalions to an increase in
the use of storage batteries, especially in the smaller
sizes, is the difTiculty in charging them from electric-

of

measurement or

causing

.,^.

;.M.d

^
FIG.

I.
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THE ELECTROLYTIC

RECTIFIER,

DIAGRAM

OF

CONNECTIONS.
the aluminum dipping into it, but opposing with a liigh resistance the current flowing
The idea in utilizing this
in the opposite direction.
property is that if an electrolyiic cell containing
an electrode of aluminum and one of some other
metal not having the same property and a suitable
electroiyte be connected in series with the storage
cells to be charged, the current in the desired direction for charging would be allowed to flow, but
the impulses in the opposite direction would be
shut off.
The efficiency of such a device depends upon the
comnlcteness with which the current in the wrong
direction is opposed, and this in turn depends to a
great
large extent upon the electrolyte employed.
many solutions have been tried, such solutions consisting of various substances, such as sulphuric acid,
aluminum sulphate, siijdium a^d^pota.^sium phosphate, and sodium potassium tartrate dissolved in
Certain publications of results tlius obadined
water.
would lead to the impression that the satisfactory
rectification of the alternating current by this means
has long since been accomplished. Efficiencies as
high as 95 per cent, have been claimed, and various
other statements have been made which would lead
to the conclusion that we need look no further for
a satisfactory solution of the problem in question.
The facts show, however, that such devices have
not been extensively used for commercial purposes,
one r^son being that under practical conditions an
efficiency above 20 per cent, has not been realized.
The use of aluminum as a means of rectifying
alternating currents has been the subject of study
in the laboratory of applied electrochemistry of the
University of Wisconsin <luring the last two years.
Attempts were made to duplicate results which bad
previously been published, tests were made to separate the losse? and determine their amounts, and a
large number of new solutions and arrangements
of electrodes were tried, in the hope of devising
nn economical apparatus.
Abstract of paper preseoted before the Science Club of the
T.
trolyte

to

A

University cE Wisconaio.
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The problem of changing an alternating to a unidirectional current suitable for charging has been
the subject of much study and c.Nperimentation, and
various devices, such as the rotary converter, rotating
commutator and vibratory rectifier, have been devised, the most successful being the rotary converter.

^^^^H

the factors

C

—

n

where storage

An

some of

a rectifier of the aluminum
C'R loss, C
as follows:
being the current flowing tow-ard the aluminum and
electrolyte.
and
R being the resistance of electrodes
CE', where C is the current flowing toward the
aluminum electrode and E' is the counter electromotive force which is developed by the decomposiis the leaktion of the electrolyte.
CE, where

Where the electric Cirlighting and power circuits.
cuits are of the alternaling lype this problem has
prohibit
the use of storpractically
to
as
been such
age batteries, and in view of the fact that the majority of central stations employ alternating-current

In small sizes, however, the expense, low efficiency
and trouble of operation have placed it beyond
the reach of the ordinary battery user.
ideal apparatus for rectifying the alternating
current is one which has no moving parts, the analogue of the alternating-current transformer, and
capable of operating at high efficiency and with
For the purpose
little detention and deterioration.
of working out such a device a great deal of exout in utilizing
carried
been
perimental work has
a peculiar property of aluminum, which was discovered about half a century ago. W'heatstone fotind
that aluminum possessed the property of allowing
current to flow- freely in a direction from the elec-

to neglecting

loss.

The losses of energy in
type may be subdivided

(

distribution, there are many localities
batteries caimot be used.
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an aluminum electrode
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and E is the applied pressure.
Inasmuch as the values of current and electromotive force are variable quantities, a determination
of the same make it necessary to employ the instantaneous-coniact method, and by means of connections shown in Fig. i, curves were taken showing action of the rectifying cell under various conIn
(CM.) is indicated a contact-maker
ditions.
placed upon Uie shaft of an alternating-current gejierator, (R) is a non-inductive resistance, and (b)
(c) are the electrodes of the cell.
The curves of Fig. 2 show something of the operation of an electrolytic cell containing an electrolyte
of potassium phosphate having a density of 1.27
which were
specific gravity, slightly acidified, in
placed an aluminum sheet electrode, having an immersed area of 45.5 square inches and a lead electrode of similar size.
The portion of current curve (a) below the base
the current which flows from the
line indicates
aluminum plate to the electrolyte, or the leakage
current, and the remainder of the curve shows the
current in desired direction. The pressure curve
across the rectifying cell is shown by curve (b),
the negative part being the pressure at which the
leakage current flows through the cell and the posiE' in the cell, where
tive part representing the CR
C is current flowing, R is internal resistance, and
E' is the counter-electromotive force of polarization.
The pressure applied to the circuit by the generator
(c).
is indicated by the sine curve
It is to be noted from these curves that there is
a very considerable leakage current: the loss due
E' is seen to be much smaller than that
to
due to leakage. The current curve being in advance
of the pressure at the center of the cycle shows
that there is some capacity effect.
The curve (d) showing the watts delivered to
the circuit gives an idea as to the loss due to leakage as compared with the watts delivered during
The average watts dethe remainder of the cycle.
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The average

watts
leakage is 13.9.
principal
curves
that
the
It will be seen from these
source of loss Is the leakage current, and this seems
to be the most important subject for study in bringing the electrolyte rectifier to commercial efficiency.
The leakage depends unon various factors, including the following:
Electrolyte as to composition and temperature.
Aluminum electrode as to composition and surface exposed.
Pressure.
Frequency.
These various factors were investigated, and, for
to

the

circuit
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one-fortieth the area of the aluminum in the aqueous
FIG. 4.

solution.

The portion of the curve (a) between 30'^ and
50° demonstrates, we believe, for the first time, the
interesting fact that at the instant of reversal of
aluminum

from

cathode

to

anode

it

oft'ers

little

resistance to the flow of current, but that it quickly
recovers itself and closes the current valve. The
rapidity with which this action takes place is seen to

f

y

deliv-

ered by the alternator at a frequency of 58. These
curves, compared with those of Fig. 2 and obtained
under similar conditions as to pressure, frequency
and output, show decided differences in operation
between anueous and fused electrolytes. The leakage is seen to be a much smaller percentage of the
total current flowing.
The loss due to internal resistance and counter
pressure is smaller in spite of the fact that the
aluminum electrode in the fused salt was about

+

)

rectifier,

and curve (c) shows form of pressure wave

trolyte

livered

in molten sodium nitrate.
Curve (a) represents instantaneous valve of curthe negative values indicating leakage.
Curve

rent,

(b) gives values of pressure at terminals of

/

age current flowing from the aluminum to the elec-

CR

be made to
Electrochemical

That leakage will depend upon the pressure applied is evident upon taking the characteristic of
a ceil having two aluminum electrodes, using either
direct or alternating nrcssures.
The leakage increases proportionately with the pressure to a certain
point, when the rate of increase becomes much
greater.
This is shown in Fig. 3, where curve (a)
is for two aluminum electrodes in a sodium-potassium-tartrate solution, using an alternating pressure,
and curve (b) is for the same plates with unidirectional pressure.
It will be seen from these curves
that the behavior on alternating and direct-current
circuits is very different and that the amount of
leakage in one case is not a direct indication of the
amount of leakage in the other. An aluminum electrode may successfully withstand 200 volts unidirectional pressure and not operate successfully on
120 volts alternating pressure. It will also be noted
that, with direct pressure up to 150 volts, the leakage was almost a negligible amount, while with an
alternaling pressure of 75 volts the leakage was
many times greater. This difference was probably
due, at least to a considerable extent, to the condenser effect which tlie aluminum electrode shows,
allowing a capacity current to flow with the alternating pressure.
The various aqueous electrolytes tried showed
little promise
of commercial success, but through
a discovery made by Mr. Carl Hanibuechen that a
fused electrolyte would serve more advantageously,
a new field of invcstigaiion was pointed out.
From
a great many curves taken. Fig. 4 gives some typical
results, these being obtained by use of an iron and

1

Wttl^

/

1903

may

a discussion of the same, reference
the Transactions of Lne American
Society, Vol. I., pp. 147-163.

iC!;ll

tCJ- Genu'rator Presaiire
\

21,

be

somewhere

in

the

neighborhood

of
I

too

of a second at the beginning of
sine pressure wave. After applied pressure has reached its
maximum negative value, the leakage current rapidly decreases to nearly zero, where it remains until
reversal of applied pressure again takes place.
The rapid increase, and slight elevation of curve
(b) at the point 230° shows that the "formed"
alnniinum plate offers considerable resistance to the
flow of current toward it, but the resistance almost
The portion of curve (b) from
instantly diminishes.
340° to 400° consists mainly of the counter pressure
which maintains its value even after the direction
of applied pressure has changed, as shown by the
fact that (b) becomes negative, after (a) has re-

versed in direction.
A further observation is the fact that there is no
evidence of capacity effect or difference of phase
between pressure and current, which is so noticeable
This is undoubtedly due to the
in curves in Fig. 3.
much smaller area of the electrode surface acting
as condenser plates.

:

March

21.

"valves" begin to work. While having no figures
demonstrate this fact, it seems reasonable to suppose that the small amount of corrosion ofaluminum
which takes place when used in a rectifier is due
to, and proportional to, this energy delivered to the
to

circuit.

Among the advantages which may be claimed for
the fused electrolytes in comparison with aqueous
solutions in addition to sharper and more clearly defined action, higher efficiency, and low inducLive capacity effect, are large output per unit weight of cell,
which is attained through ability of the cell to stand
a high temperature in addition to the much greater
conductivity which a fused salt may show over an
aqueous

WESTERN ELECTRICIAN
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Curve (d) shows instantaneous values of watts
delivered to the circuit, the portion from 30° to
iCo° representing the loss due to the leakage and
from 2co° to 380" the watts delivered during remainder of cycle. Tliis curve shows an energy efficiency of over So per cent.
It will be observed that at a point at about 40"
the value of the watts is negative to a very slight
extent, indicating that energj' is being restored to
by the
the circuit. This is undoubtedly caused
aluminum plate acting in conjunction with the iron
as a voltaic cell, delivering energy at the expense
This deliver>- of energy,
of corrosion of aluminum.
however, at the expense of the aluminum continues
only for a very short part of the cycle, or until the

electrolvte.

of current curve obtained by use of a
single pair of electrodes is not suitable for most
commercial purposes. Various methods of connection have been devised for use with the fused electrolvte whereby this objection may be overcome, and
a form of apparatus has been designed which seems
to fulfill commercial requirements.
The efficiency of operation of the smaller sizes
about 60 per cent., and very little attention is
is
required during operation. The depreciation of electrodes and electrolytes is very small, and can be
covered by a small fraction of a cent per kilowatt-

The form

hour delivered.

Electricity on the Kronprinz Wilhelm.
the latest express steamer
furnishes an example of the use of electricity
All the cabins have not only electric lights
at sea.
and call bells, but are fitted up with telephones as
The first-class cabins on the promenade deck
well.
and the dining room are heated by 104 electric stoves.
Electricity is applied to 40 small and 19 large motors,
Current
as well as to many cranes and ventilators.
is supplied by four independent dynamos, driven by
four compound steam engines. Three dynamos are
situated behind the engine room and are protected
by watertight bulkheads. The fourth dynamo is located in a large niche in the engine room, above the
water line and on a level with the main deck.
An interesting feature of the application of electricity on this ship is the so-called schotten telegraph,
or bulkhead telegraph}-. In the moment of danger,
caused by a collision, this telegraph enables the captain on the bridge to see whether all the watertight
doors are closed. On board the Kronprinz Wilhelm
there are 40 such doors, 21 of which are electric trap
contrivances, which fall into place at a moment's
There is a watertight apparatus joined to
notice.
each of these doors, v.-hich is connected by wire with
an indicator on the commanding bridge. This indicator shows the captain a complete plan of all the
decks, and every time a* trapdoor falls into place
he is apprised of the fact by the lighting of an electric
lamp.
In case of danger the ship's crew receives the alarm
by means of 36 electric bells, which are distributed
throughout the vessel. These bells are on two circuits.
The 12 bells of the first division are located
in the boiler, machine, dynamo, and steerage rooms
that is, in every place where a watertight trapdoor
The 24 bells of the second division are
is situated.
located throughout the entire ship and serve to summon the whole crew when necessary. The alarm
apparatus is operated at 100 volts directly from the
engine room. The fire-alarm signals are similar to
those above described. The moment a fire breaks out
it is exactly located on a chart in the pilot room by
means of an electric lamp. There are 13 electric
fire alarms distributed throughout the ship.

The Kronprinz Wilhelm,

afioat,

How

the

Judge Colt of the United States Circuit Court,
District of Massachusetts, has handed down a decision in the suit brought by the Westinghouse Electric and Manufacturing Company against the Stanley Instrument Company of Great Barrington. Mass.,
for alleged infringements of certain Tesla patents,
holding that the complainant failed to establish the
conception by Tesla of the inventions in suit prior
to April 22, 1888, the date of the Ferraris publica-
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Competes with the
Steam Railroad.

Trolley

Samuel E. Moffett, writing in McClure's for March,
says that the number of passengers carried on American steam railroads is less to-day by 12 millions
than it was seven years ago, notwithstanding the
remarkable prosperity of the comitry. Commenting
on the inroads the electric roads are making on
steam-passenger traffic. Mr. Moffett continues
"Of course, people are not really traveling less
frequently than they used to, nor are they journeying longer distances. More passengers
by hundreds of millions are traveling
than ever before, but the steam railroads are not carrying the increase.
Inch by inch, the field is contested, and
slowly, sullenly, the locomotive is giving waj'- before the insistent trolley.
'Tn Massachusetts, last year, four
times as many passengers were carried
by electric cars as on the steam roads.
Of course, that was due chiefly to the
dense city traffic; but still, the city
street-car systems were pretty complete seven years ago, and the trolleypassenger business has doubled since
that time, while the steam-passenger
business has actually declined. The
electric mileage of the i^tate has increased from nine to iS per cent, every
year since 1894. I" IQOI* the increase
was 242,7 miles. In the same year, the
length of steam lines was reduced by

where the through cars have to accommodate
themselves to urban traffic on the local track-. The
fastest limited express train on the parallel line of
the Big Four covers the same distance in one hour
and 13 minutes. The local trains take 10 minutes
less than two hours.
The electric cars cover part
of their schedule at the rate of a mile a minute.
"On the Buffalo and Lockport line, the present
cars go, in places, at the rate of 50 miles an hour,
with an average outside of Buffalo of zs miles, but
the General Electric Company has submitted estimates for machinery to develop a schedule speed of
75 miles an hour. If that rate could be kept up, it
would carry you from New York to San Francisco
in less than two days.
"The electric freight service is as flexible as an
elephant's trunk, and as adept in picking up little
'

It grows rich off the crumbs of business that
a steam road would despise. It is always ready to
go out of its way to accommodate the special needs
of its patrons. There is no troublesome red tape
about the trolley freight system.
The Cleveland
and Eastern Railway, for instance, handles milk on
its 40-mile line at a uniform rate of two cents per
gallon for any distance. The farmer buys packages
of tickets at that rate. When his milk is shipped it
20-cent ticket is
pays its fare like a passenger.
handed to the conductor for each lo-gallon can. The
conductor punches the tickets, and passes them on to
the office. The company returns the empty cans

things.

free."

Relative Value of Fuels.
Prof. Charles L. Norton of the Massachusetts Inhas made public the results
stitute of Technology
of his experiments on the heat values of different
British thermal unit is the heat required
fuels.
to heat one pound of water one degree Fahrenheit.
Following is Professor Norton's table:

A

Heat
Anthracite coal

Bituminous coal
Coke

Hardwood
Charcoal
Peat
Coal peat briquettes
Kerosene
Gasoline
Boston gas

tjnits per Pound.
to.iJOO to 16.000
14.000 to 15,000
l(j,0(io to 14.000

S.OOO to

9,000
12.000
10,000
10,000 to 13,000
20.(ino to 25.000
20.000 to 25.000
650 per cubic loot

This gives a basis for an estimate of the relative
fuels, reference being had to last winter's prices in Boston
Heat Units
for One Cent.

economy of

Coal. .?12 per ton

Wood. $10 per cord

2.S;000

2i.000
.12.000
24.000
6,500

fall.'

is

accordingly dismissed with costs.

A Woman Manages an
Women

12 cents per gallon
Coke. .$10 per ton
Gas, $1 per 1,000 cubic feet
Oil.

Work

Electric Railway.

engineer?, electrical saleswomen
and women managers of electrical properties are not
unknown, but they are still very few in number, so
that the
following,
from the Cleveland correspondent of the Western Electrician, is of more
electrical

than ordinary interest: "Miss Julia Breen has been
the active manager of the Cleveland, Painesville and
Eastern Ralroad Company for the last few months,
since President Charles W. Wason has been absent on a trip around the world.
Miss Breen is
the private secretary of Mr. Wason, and, considering her fully capable of the duties in\olved, he left
her in charge of the business.
On account of the
scarcity of coal and the very cold weather that prevailed for a short time, Miss Breen had many diffi-

but she surmounted them all and operated
her cars on time. More than that, she always had
a good supply of coal and had everythmg else in
such shape that there was no trouble of any kind."
culties,

BOOK TABLE.

A

The

bill

'-V

olis,

on the proposed new electric railway which
will run from Aurora to Joliet, III. will probably be
commenced early in the spring. It is thought at
present that the cars will enter Aurora over the Fifth
Street or Lincoln Avenue line of the Aurora comnanv. The line will be in operation, it is said, by

The

agents of Stombaugh guy anchors, have issued the
accompanying drawing to show the foundation of
their claims for the great holding power of Stomliaugh guy anchors.
Their experience has been that
the casual observer thinks that the lines of force work
in a circle, the same as the diameter of the helix.
The illustration shows a cone with the vertex terminating at the point of the anchor. It will be seen

1.39 miles.

patents in suit are what are commonly
known as the Tesla split-phase patents,, and they
were held to be non-infringed by the Circuit Court
of Appeals in a similar suit by the Westinghouse
compan}- against the Catskill Illuminating and Power
Company, as stated in the Western Electrician of
March 7th. The same evidence was produced by the
complainant in both cases., so that Judge Colt considers an opinion tmnecessary, as it would be only
a repetition of the decision of the Appellate Court.
tion.

Holding Power of the Stombaugh Guy
Anchor.
W. N. Matthews & Bro., the enterprising selling

"In Connecticut, where there are no
very large cities to inflate the trolley
figures, and where one great steamrailroad system is supposed to be the
HOLDING POWER OF THE STOMBAUGH GUY ANCHOR.
feudal proprietor of the entire state,
that the deeper an anchor is placed the greater the
there were 20 per cent, more passengers on the eleccone, consequently the rapidly increasing holding
tric lines in igoo than on the steam roads.
And- that
power of the de\ice as the depth increases. This
is the way the tide is running everywhere.
power comes because each particle of earth com"Go, for instance, to Indianapolis, and take a spin
municates its holding power to the ne.xt, and so on,
of 53 miles to Muncie over the lines of the Union
until the outer edge of the cone is reached.
Traction Company of Indiana. It will take you two
Matthews
& Bro. also have some improvements in their
hours to make the run on an express car, or two and
rodless anchor, which, they say, will greatly cheapen
a quarter on a car making all stops, but of that 25
the cost of guvim;.
minutes are lost within the city limitis oT Indianap-

—

Stanley Instruments Held notto Infringe
Tesla Split-phase Patents.

:

Trade and Technical Education.

By Carroll D.
Part of the seventeenth annual report
of the commissioner of labor for 1902.
Washington:
Government Printing Office.
Pp. (six
by nine inches) 1,333.
Wright.

This is probably the most complete treatise on
the subject of trade, technical and industrial schools
that has ever been published; and the thoroughness
with which the United States g:overnment takes hold
of any problem, as shown by its many publications,
characterizes this volume. All schools that give instruction of an industrial, commercial or technical
nature are considered, and their chief examples or
types are treated at length.
The report does not
deal, how^ever, with any school of technolog\- or institution
which gives work leading to a degree.
Chapter I. of the book, covering nearly- 400 pages, is
devoted to trade and technical education in the
United States. Among the different subjects considered is instruction by correspondence, which is
treated at length.
In the succeeding chapter are
given several paragraphs on the attitude of employers, graduates of trade and technical schools, and
labor unions in the United States toward trade and
technical education.
The remainder of the report is
given up to elaborate treatment of trade and technical education in Austria. Belgium, Canada, France,

Germany, Great

Britain,

Hungary,

Italy

and Switzer-

land.

An electric fountain, like the one in the grounds
of Geor.ge J. Gould in Lakewood, X. J., may be
erected by the King of Siam. only his royal highness desires it five times as large.
The firm that
furnished Mr. Gould with his fountain has been
asked by the king's representatives for prices. The
probable cost of the order is close to $200,000, although the estimate is not complete.
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Marconi's wireless-telegraph system across the mouth

Hooghly River.
contract for the permanent way and overhead
equipment of the Wellington (New Zealand) electric-tramway system has been given to a British
of the

The

London

Letter.

—

London, England, JIarch 7. The arbitration
which extended over so many months to determine
the price which the Marjlebone (London). Borough
Council should pay for the portion of the undertaking of the Jletropolitan Electric Supply Company
which lay within its boundaries has given great dissatisfaction within the borough, and the local authority would, if it could, escape its responsibilities
It will be remembered that the award
in the matter.
stipulated that a sum approaching $6,500,000 should
be paid for the undertaking, and it seems to have
suddenly dawned upon the borough authorities that
they could have erected a new plant sufficient for
Legal opintheir purpose for much less than this.
ion is that the council must abide b" the terms of
the arbitrator's award, and the matter has been again
postponed. In the meantime, the Metropolitan Electric Supply Company is said to have made a claim
against the borough council for interest on the
anicnnt of the award from December 31st last, which
is the date upon which the undertaking was to have
been acquired by the Marylebone local authority.
An important conference is now being held, at
which no press representatives are admitted, of all
the steam-railroad companies in the country, with a
view to standardi/:ing any electiicaliy equipped lines
the future. This
wliich may be built or convcited
conference does not portend any immediate action
in the direction of the "electrification" of the steam
railroads of the country, however, beyond what is
The chief topic of
publicly known to be going on.
discussion is the position, size, etc., of the third
rail, So as to permit of inlerchangeability of traffic,

m

.

r.s

is

now

likely that
ilecirically

the case. At any rate, it is extremely unany but the purely suburban lines will be
equipped within anything like a reason-

able time.

The annual

report of the Postoffice telegraph sys-

tem once again shows a considerable

loss,

even when

Ike total revenue takes into account the cost of interdepartmental telegraphy at something like $400,000,
The
which, of course, goes on without payment.
total

deficit

now

stands at very

little

under

$5,000,-

cco, and, for the first tnne, I believe, a question is
to be put to the government drawing attention to
the unsatisfactory state of affairs.

The

agitation

against

the

bill

of

the

London

County Council which seeks powers to enable London borough councils to undertake the electric wiring of premises, is being largely supported in Parliament, and over 40 members have already signified
The London Electrical
their intention to oppose it.
Contractors' Association is the chief agent in the
with great inwatched
is
being
movement, which
terest throughout the country.
The quarrel concerning the Birmingham street
railways has now reached a more definite stage.
The British Electric Traction Company has offered
fresh terms for the acquisition on lease of the new
lines in the city, and the special tramway committee has issued a report recommending the corporation to accept them, which is about the first
time it has been in this mood throughout the negoUnder the latest offer, all the lines within
tiations.
the city are to be converted to the overhead trolley
system, the corporation finding the capital for the
road work and actually carrying out this part of
the agreement, while the company will find the
capital for the rolling stock, etc.
also, of course, pay rent varying

The company

will

from $60,000 per

annum during the period of conversion (three
years), then $100,000 per annum for five years, and
$iCo,coo per annum to end of lease.
The first meeting of the Royal Commission on
London traffic was held this week, but no public
In a good many cases
business w^as transacted.
concerning royal commissions the press is excluded,
instance
it is pleasing to note a
present
but in the
relaxation of this rule. Therefore, at the next meeting, which will take place in about a fortnight's
time, the public will have the benefit of learning the
opinions of the Board of Trade experts upon the
present condition of tramway and light-railway legIn the meantime the majority of the "tube"
islation.
railway bills deposited for the 1903 session will be
decision having been come to by the
this
aelayed.
chairmen of the House of Lords and House of

Commons committees. A complaint is being made
much expense would have been spared in parliamentary promotion fees had the appointment of
the Royal Commission been announced a few weeks
earlier, as then many of the "tube" bills would not
that

have been promoted

this year.

addition to the list of local sections of the
of Electrical Engineers has been rnade
at Leeds (Yorkshire), in which county and its neighbors some of our leading electrical engineers are
This was shown by the excellent discuslocated.
sions which followed the reading of the first paper
on "Motive Power Supply from Central Stations,"
by the city electrical engineer at Bradford.
The question of sneed on electric-tramways systems is again attracting attention, and an influential
conference of local tramway authorities has just
been held at which it was decided to deputize the
Board of Trade again as to the removal of certain
restrictions, with a view to obtaining an increase of

An

Institution

the present limits.

The Indian government

is

experimenting with

1903

H. H. Vreeland of the Metropolitan
Railway Company delivered an address on
New York" before the Men's
Club of the Judson Memorial orr Thursday evening.
President

Street

"Transit Facilities in

After briefly reviewing the history of the developin this city with respect to
the changes in motive power from horses to electricity, he said: "Since I have been here $70,000,000
has been expended, about 90 per cent, of this in
Manhattan and only SVa miles of new lines have
been built.
When you consider that the number
of people carried last year was 5,700,000 over the
preceding year, you can see that the opening of

ment of transportation

firm.

The South Wales

Electrical Power Construction
is actively canvassing its area, and, owing
the numerous applications for power which have
been received, a number of semi-permanent stations
are to be erected, pending the completion of the six
large permanent ones which have been decided on.

Company

to

W.

New

the

'Vork Notes.

New

—

York, March 14. At a meeting of the
Board of Estimate and Apportionment yesterday,
Robert Grier Monroe, commissioner of the Depart-

ment of Water Supply, Gas and

Electricity,

made

a

report dealing with the lighting of New York city
and urging that immediate steps be taken to establish and operate an clcctric-light plant for street
lighting.
'the report was adopted and Gary T.
hlutchmson, an electiical engineer, has been hired
to report upon the cost of constructing and maintaining such a plant.
Accompanying Commissioner
Munroe's report was another report by C. F. Lacombe, engineer of surface construction in the department, and with it
were voluminous charts,
tables, and statistics compiled not only from the
records of this city, but gathered from 175 of the
principal, municipalities of the country.
It shows
that New York pays far more for the lighting of its
and
streets
public buildings in proportion to its
population than
muncipality in
airy
the United
States; that the cily is woefully and dangerously
deficient in the lighting of the streets; that the
lamps used are for the most part of antiquated pattern and deficient in other ways.
Chief Engineer Parsons submitted to the Rapid
Transit Commission on Thursday his report on a
proposed complete system of transit for the Borough
of Brooklyn. As in his recent report on Manhattan
and the Bronx, he urged the construction of new
tunnels and many improvements in the privately
controlled elevated railroads.
In order to hasten a
final disposition of the plans, they were referred to
a special committee of three, to confer with the
Manhattan Railway Conrpany, the New York Central and Hudson River Railroad Company, and the
Brooklyn Rapid Transit Company, as to the terms
and conditions upon wdiich any or all of these companies will agree to make extensions and changes
in their systems suggested by the chief engineer.
The total number of miles of new road proposed
by the report is 37, and the total amount of new
tracks proposed, whether in new road or as additions to existing roads, is 120 miles.
An approximate cost of these improvements, exclusive of abuttal damages, is about $52,000,000, of which about
$31,000,000 represents the approximate estimated cost
of extending the subway and of constructing the
second tunnel with its Center Street connection in

Manhattan.
This afternoon Mayor Low drove the first spike
on the rapid-transit subway line amid appropriate
ceremonies.
The spike was of silver and it was
driven by a gilded steel hammer.
As soon as the

mayor

21,

lard

aside

the

hammer

a

hundred

track-

layers began layiirg rails along the already prepared
cedar ties.
The ceremony took place at the Fiftyninth Street circle station, near the site of the
Virginia Hotel.
There were present, in addition
to the mayor. President Forbes of the board of
aldermen. Comptroller Grout, the borough presidents, a large number of aldermen
John B. McDonald, the subway contractor; August Belmont,
;

of the subway company, and many invited guests.
As a result of considerable uirfriendly gossip
which has been rife for some weeks concerning the
property and bookkeeping of the Metropolitan Street
Railway Company, the conrpany has opened its
books for the fullest inspection of accountants representing District Attorney Jerome.
The Metropolitan conrpany, in a statement issued yesterday,
declared that the brokerage firm of Wormser &
Co. is behind the charges against the company. The
Wormsers already have brought suit to prevent a
merger of the Metropolitan and the Interurban
company. Williarrr N. Arrrrory has been charged by
President 'Vreeland with originating the charges, and
he. in turn, has taken steps to prosecute Mr. Vreeland for criminal libel.
The preliminary step toward the merging of the
North Jersey Street Railway Company, the Jersey
City, Hoboken and Patcrson Railway Company, the
Orange and Passaic Valley Railway Company, and
the Elizabeth, Plainfield and Central Railway Company was taken at the offices of the North Jersey
Company in Jersey City on Thursday, wdien the
directors of the companies first named met severally
and afterward jointly to consider a proposition submilted by Thomas A. Nevins, who is a director of
the Elizabeth, Plainfield and Central Railway ComNevins proposes to
pany.
It is stated that Mr.
unite all the companies under the manao^ement of a
new corporation, to be known as the United New
Jersey Railways Company, leases of the existing
roads to be taken for 099 years. The new company
will be capitalized at $50,000,000, and it will nav all
operating and other charges of the leased companies, including all repairs and extensions necessary to bring the roads to a high state of efficiency.

president

subway

will furnish relief for virtually

no more

than a day. At the expiration of this decade there
will be handled a thousand millions of people a year
in Manhattan and the Bronx alone.
In addition to
the 2,000,000 people in Manhattan, its transportation
lines have to take care of the population of all the
places within 50 miles of New York city. The only
hope of improvement in the future in New York
lies in the development of the underground systems."
The Union Railway Comnairy has obtained from
the Board of
Estimate the right to lay trolley
tracks and operate cars over Macomb's Dam Bridge
and extend the system in the Bronx. The franchise
was granted after it had been considered section by
section.

The New York
New York Central

State Assembl-

has passed the

Terminal

They

They
in number.
electric for steanr

provide

bills.

for

the

are three
substitution of

power in the tunnel, for the depression of the tracks, and the erection of a new
station, and for the necessary grade crossings.
O.

New England News.
Boston, Mass., March
four armed masked m.^n

13.

—Last

Sunday

night

appeared by the side of
(Conn.) electric car and shot and
a Walerbury
killed a policemarr who was stationed on the car
to protect the company's property from strike symThe Waterbury business men held a
pathizers.
ride
on the cars
secret meeting and voted to
of the Connecticut Railway and Lighting Company,
thus defying the strike sympathizers' threats of boycotts.

The Massachusetts Legislature has passed a bill
compelling electric-railway companies to equip all
cars wath brakes and emergency tools.
The Worcester Consolidated Street Railway Company has notified its motorrnen and conductors of a
new classification of service and schedule of wages
The wages of some 600
to take effect April ist.
men will be increased. The company voluntarily
the Worcester
Leominster and
Fitchburg, the Worcester and Marlboro, the Worcester, Leicester and Spencer, and the Worcester and
Millbury electric railways.
J. G. White & Co. of Bridgeport, Conn., have filed
The firm has a capa certificate of incorporation.
ital of $2,000,000, half of which is six per cent,
cumulative preferred stock, and it proposes to deal
in electrical supplies and equipment arrd engage in
general construction. Louis B. Grant of Brooklyn,
N. Y., and Richard F. McKiniry and Ashley T.
Cole of New York are the incorporators.
The Massachusetts Legislature is considering a
bill granting the land back of the Massachusetts
Institute of Technology to that institution in fee

makes

this increase.
It controls all
city lines and the Clinton,

(Mass.)

simple, in order that the corporation may either build
sell it.
As Presidetrt Pritchett desires to
move the Institute from the thickly settled portion of
the city, it is probable, in case the bill is passed, that
the land will be sold and institute buildings erected
on the corporation's land near Jamaica Pond. In
.this event the corporation would also erect buildings for the accommodation of students who now
are quartered in various boarding houses. During
the 40 years of the Institute's existence, the state
has given it $300,000, besides scholarships which
call for an expenditure of $S,ooo annually.
Professor H. B. Smith of the Worcester (Mass.)
Polytechnic Institute has received letters from the
General Electric, the Westinghouse, the Stanley and
the Bullock Electric Companies offering positions
to graduates from the electrical-engineering department of the Institute, next June. The offers exceed
the number of prospective graduates.
City Electrician Hopewell of Cambridge, Mass..
has made a special report to the City Council of
that municipality, in which he says that he understands that a blind pool has been fornred in the interest of the Edison Illuminating Company of Boston, with the object of securing as many electriclight properties as possible within a radius of 20
miles of Boston. If the object is to consolidate or
merge these separate plants into one organization, he
believes that Cambridge should seek by every means
in its power to prevent the absorption of the local
electric-light plant by such a trust.
W. D. Howe of Readsboro. Vt., and E. W. Kelley
of Providence, R. I., arc planning to build a dam
at the foot of Howe Pond, Readsboro. for the purpose of obtaining power for an electric plant. 'They
expect to obtain 2,000 horsepower and will furnish
it to points in the upper Deerfield Valley and
North

thereon or

Adams. Mass.

The Massachusetts Le.gislature has passed bills reviving the corporate authority of the Rutland Street
Railway Company and the Oakham Street Railway

March
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Company. The former must construct and operate
four miles of track before December i, 1905, and
have its road in operation within five years from the
time of the granting of locations, and the latter must
have two miles of road in operation by December
I,
1905, and the entire road must be in operation
within four years from the time of the granting of
the locations.
The Pittsheld Coal Gas Comiany has obtained
legislative authority to furnish gas and electricity
B.
to customers in Dalton, Mass.

From the Buckeye

.

of Cleveland is building three large electric cranes
They will be
which will go to Belfat:, Ireland.
mounted on trestles 120 feit high and 600 feet long.
The cost will be something like $350,000.
The council of Port Clinton has granted a 25vear franchise to the Lake Erie, Bowling Green,
Napoleon and Port Clinton Traction Company,
which now has a strip of road in operation between
Bowling Green and Pemberville.

The Toledo Urban and Interurban Railway Cornpauy of Toledo has been incorporated, with a capita! "stock of $100,000, for the purpose of building a
line from Toledo to Grand Rapids, Wood County,
Charles F. Chapman,
a distance of about 25 miles.
Thomas E. Tracy, Henry E. Riggs and others are
interested.

The Bullock Electric Manufacturing Company
of Cincinnati has made a contract to furnish $5o,ooo
worth of motors and other electric machinery to the
Pacific Lighting Company of San Francisco.
Survey is now' being made for the Toledo, Port
It is said that Port
Clinton and Lakeside line.
Cliirton has made so many conditions in the frangrant
the road that it
is
willing
to
chise which it
has been decided to run around the corporation on
The power house will be
a private right-of-w^ay.
There will be sub-stations
built at Oak Harbor.
ever}' 12 miles.
The Cincinnati Electric Motor Company has decided to increase its capital stock from $50,000 to
$250,000, and to purcL.Tse ground and build a fac*'

tory.

I'^int

Gratiot

Traction

Com-

pany and the Lake Shc:o Traction Company have
been merged into one comr-nny, to be known as the
Buffalo, Dunkirk and Western Railway Company.
of the new company arc as follows:
President, Luther Allen, Cleveland; first vice-president, Truman G. Avery, Buffalo; second vice-presitreasurer, E. Bingdent, Albert J. Myer, Buffalo
hani Allen, Cleveland; se.TCtary, C. M. Bushnell,
Buttalo.
It is said to be the intention of the new
company to build a direct line from Buffalo to
Point Gratiot, near Dunkirk.

The

The Wheeling and Lake Erie Railroad Company
has equipped its line from Cleveland to Canton,
Ohio, with a device by which wires may be used
for both telegraphic and telephonic service at the
same time, without one disturbing the other.
The Canton-Akron Railway Company, Canton,
has filed notice of an increase of capital stock from
O. M. C.
$1,600,000 to $2,000,000.

officers

;

—

Indianapolis, March
The granting of a franchise by the city of Greencastle to Messrs. Benson
and Holstead of Brazil for the construction of an
electric line in Greencastle, is said to form the connecting link of the proposed electric railway from
Indianapolis to Terre Haute and ultimately to St.
Louis. Benson and Holstead are working in the
interest of the Stone & Webster syndicate and other
eastern capitalists who are quietly securing rightsof-way and franchises for their great enterprise.
The Mishawaka council has been asked for a
franchise for a new company which proposes to. build
16.

an electric railway from Mishawaka southward
through Osceola, Wakarusa, Etna Green, Nappanee
and Rochester. The road will be financed by H. E.
Insley & Co., of Denver, Colo., representing, according to an interesting report, Spanish and Brazilian
capital.

The Vivian Company, which

is

projecting a line

from Marion to Kokomo, with
makes the announcement
that it will build west from Kokomo in the direction
of Lafayette and will change its incorporate name
from the Kokomo, Converse and Marion Interurban
Railway Company to the Marion, Kokomo and Western Interurban Railway Company.
Indiana people are w-ondering which of the numerous steam roads crossing or operating within
the state will be changed for electric operation. Senof interurban railway
a

branch

line

to Converse,

No. 350, recently enacted into law, authorizes
anv railroad company organized under the general
railroad law to bring itself within the laws governing interurban, electric or street-railroad companies
by action of its board of directors filing a certificate
to that effect with the secretary of state.
The annual meeting of the stockholders and directors of the Union Traction Company of Indiana
was held on the 14th inst. The board of directors
was re-elected in entirety. The board organized by
at.e bill

The greatest interest
re-electing all the old officers.
was manifested in the reports filed, which show the
operating
to
be $951,193.10; misreceipts
from
gross
cellaneous receipts, $11,072.87; total earnings, $962,265.97; operating expenses, $516,503.46; total net receipts, $445,762.51 ; fixed charges, including dividends
on preferred stock, $329,090. Net profits for the
year, $116,672.51.
The Holland Palace Car Company of Indianapolis
preparing to build, the Holland combination parlor
and sleeping car for interurban lines. A pattern is
now building at Wilmington, Del., under the superis

vision of Mason Rickert, who will be superintendent
F.
of the Indianapolis factory.

The Columbus, -Buckeye Lake and Newark Trac-

-

tion Company has been granted a franchise to build
a line through Pataskala.
Ray \\'ilUams and Charles Hubbell have applied
for a franchise from the south corporation line of
Brooklyn village, south of Cleveland, to Berea, to
build an electric road.
The Muskingum Valley Street Railway Company, with a capital stock of $10,000, has been incorporated to build an electric line from ZanesB. G. Dawes, H. B. Hoyt and
\ille to Marietta.
W. B. Cosothers are interested in the company.
grove has been chosen president of the company
secretary
and
treasurer.
and N. P. Shurtz
The Ohio and Pennsylvania Electric Railway
Company of Warren has elected the following offiPresident, S. Fenton, Orangeville vice-presicers
dent, E. W. Fisher, Cleveland; secretary, George
;

;

Pomeroy, Cleveland.
The Supreme Court has decided that the law of
negligence in standing on a street-car platform in a
city is not applicable to standing on the platform of
an interurban car in the open country.
The DelaAvare and Magnetic Springs Railway
Company has been incorporated for the purpose of
building a line between those two points.
The
capital stock is placed at $200,000.

The Toledo Union Traction Company is the name
of a new company w'hich will be organized in a few
days to build an elevated loop in the business disof Toledo for the accommodation of the interurban lines entering the cit^'. The matter is in the
hands of a number of Toledo men who have back
of them the bondholders and others interested in
trict

Besides
the interurban movement n".--)ut that city.
the elevated
loop, the
plan contemplates a new
bridge across Maumee River for the special use of
the interurban lines.
It is estimated that it will
require the investment of about $5,000,000 to complete the improvement.
company is being organized in Cincinnati to
manufacture the motorman's electric glove invented
by Dr. A. Zeckendorf of that city.
The electric plant of the Jeffrey Manufacturing
Company, Columbus, was destroj-ed by fire a few
days ago.
The' council of Athens has passed a resolution

A

The new Detroit Edison Company will, in connection with the furnishing of light and power, put in
one of the largest salt plants in this country. It will
have a capacity of 10,000 barrels a day, both vacuumpan and grainer salt.
The Toledo Urban and Interurban Railroad Company of Toledo has been incorporated, with a capital
of $100,000, to build an electric road between ToC. G. W.
ledo and Grand Rapids, Mich.

Northwestern Notations.

—

Information from Indiana.

The Brown Hoisting and Engineering Company

The Dunkirk and

calling upon the citizens to vote on April 9th on the
issue of $15,000 bonds for the purpose of erecting a
municipal light plant.

State.

Cleveland, Ohio, March 14.— It is said that the
officers of the Cincinnati Traction Company have a
plan under contemplation of building an underground
road in the congested portion of the city, if the city
This they feel the city vfM
will build subways.
hesitate to do, but they Ihii.l; it is the only solution
of the street-railway question in the business section.
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Minneapolis, Minn., March 14. It is reported that
the electric line being surveyed from Winona, Minn.,
to Rushford will be continued to Decorah, Iowa, a
distance of 100 miles.
A. F. Graeter seeks a franchise for an electriclight plant at Dillon, Mont.
It is proposed to operate the plant
by waterpower from the Lovell
warm springs, about eight miles above the city.
Pelican Rapids, Minn., has voted bonds for an
electric-light plant.

The Twin

—

A

The Grand

Rapids, Grand Haven and
expanding. It
is

third-rail electric line
decided to build on to

Muskegon
has

been

Highland Park from Grand

Haven," and 33 miles of line will be constructed as
soon as the frost is out of the ground.
A new Edison plant will be constructed on Flat
River, near Lowell, to furnish electric light and
power to Grand Rapids. The contract has been let
to W. E. Tench of Detroit for the construction of
the dam, power house and canal. The dam will have
about 30 feet of head. The construction will take
about six months.
residents of Buchanan,
J. C. Dick and 20 other
Mich., have started a suit against C. A. Chapin of the

Buchanan Power and Electric Company, to resti-ain
him from transmitting power from the municipal

dam

to points outside the village.

A

pole line has

been erected by the company to South Bend., Ind.,
and the citizens say that the provisions of the lease
stipulate that the power is not to be used outside
of the town.
The Detroit United has ptirchased 3Vz acres of
land at the intersection of Gratiot and Harper Avenues, Leesville, for $10,000. The company will construct on this land a car barn at a cost of $20,000.
The building will be of brick and of the most modern construction, with a capacity for 200 cars.
Marquette. Mich., is said to be well satisfied with
its electric-lighting plant and municipal ownership.
The plant last year earned $8,000 net profit, after
paying for $10,000 improvements and furnishing light
at rates said to be lower than any in the state.
One of the first acts of the new officials of the
village of River Rouge will be to pass on the proposed electric-light system to be owned by the village.
The United Electric Heating Company of Detroit
(capital, $100,000) has filed articles of incorporation.

has asked

Benson Bidwell,

;

pired in May, 1902, and that similar cases have resulted in decisions adverse to the plaintiff.
The Lynden Electric Railway and Improvement
Company has been incorporated to build electric
railways in and through Lynden, Wash.
The capital stock is $160,000.
A recommendation has been made to the War
Department to develop electric power from the dam
at Meeker Island, between Minneapolis and St. Paul,
and generate sufficient electricity to furnish light for
the postoffice, custom house and army building in
St. Paul, the buildings at Fort Snelling and the
postoffice at Minneapolis.
Surveys are being made of waterpowers available
on the Peshtigo River, near Marinette, Wis., to
ascertain the possibilities for electric development.
bill has passed the state Legislature of South
Dakota, enabling the construction of street-railway
and interurban lines, and H. H. Natwick and associates at Sioux Falls expect to construct a system
for that city this summer.
franchise may be granted at Dell Rapids, S. D.,
for
the establishment of a private electric-light
plant, as the town is hardly able to put in a munici-

A

A

pal plant.
J. L. Bright is soon to start -construction of a
new electric-light plant at Lewistown, Mont. It
will cost complete $25,000, and the machinery has
been ordered. There is a fall of 64 feet of water,

with a capacity of 500 horsepower, at the

site

of the

new plant.
The proposition to buy the electric-light plant of
the Fowler company at Morris, Minn., was voted
down.
Mankato, Minn.,

is taking bids for the construction of a municipal electric-light plant.
The Electric Power Company has been formed
at Keosauqua, Iowa, to develop electric power from

Des Moines River.

A

Saginaw people are taking an
Detroit, March 14.
interest in the construction of an electric line between that city and Flint. This project was started
by the Union Traction Company, which failed, after
meeting
having built some 20 miles of roadbed.
of the citizens is to be held and delegations from all
along the line are expected to be present.

Company

Bidwell for alleged infringement on a patent held by Benson BidThe
well for lighting street cars by electricity.
defendants assert that there has been no action on
that the patents exthe case since March 3, 1901

the

Michigan.

City Rapid Transit

a dismissal of the suits brought by
Clara E. Bidwell and Charles F.

street-car line

is

in

course of construction be-

tween Hoquiam and Aberdeen, Wash., by the Gray's
Harbor Power Company.
Marquette, Mich., has
great success
with its
municipal electric-light plant. After deducting $10,000 for improvements from the net earnings, there is
a cash balance remaining of $8,000.
The watt-hour
rates are under five cents and are said to be the
lowest in the state.
The proposed franchise to furnish power to Superior, Wis., citizens by the Great Northern Power

Company, was laid on the table by the council when
the companv declined to accept a maximum charge
and the right to examine the books of the company.
Electricity was used successfully to thaw frozen
water pipes at Brainerd, Minn.
A four-inch city
water main was thawed for a block in an hour and
a half, 40,000 watts doing the work.
Daniel Stevens asks a franchise at Lewis, Iowa,
for an electric-light plant.
Power is to be secured
by damming Indian Creek.
Seattle. Wash., is considering the construction of
a municipal electric-light plant.
is $590,000.
Fairfax, Minn., has voted to

The estimated
install

an

cost

electric-

light plant.

Plumbers at Butte, Mont., have struck against the
use of an electric machine for thawing frozen water
pipes.
They demanded of the master plumber that
he discontinue the use of the machine, and upon
his refusal, went out.
The master plumbers of
Butte win uphold the contractor.
R.

Canadian Intelligence.
Ottawa, Ont., March

—

14.
The Canadian Niagara
Park Commission has decided to submit to the
Ontario government the names of two electrical experts, who will be asked to report on the cost of
constructing the transmission line to Toronto, and
the cost of operating it. Two hydraulic experts have
also been named who will report upon the available
power sites remaining at the Falls.
Following is the number of passengers carried by
the principal street-railway systems in the Dominion

Falls

;

WESTERN ELECTRICIAN

234

PERSONAL.

of Canada during the last year Montreal, 48,858,373
Toronto, 41,689.258: Ottawa. 6,988,789; Quebec. 4.192.799; Hamilton, 3,845,789; Winnipeg, 3,845,666;
Halifax, 2,540,000.
One by one the Montreal Light. Heat and Power
Company is gathering in all its rivals, projected or
The latest acquisition of this company
otherwise.
Power Company.
is the purchase of the St. Lawrence
This company controlled the power rights of the
:

of the

R. J. Hewett of St. Louis, Mo., has formed a
connection with the Hall Signal Company of New
^'ork city. Mr. Hewett has for a number of years
been connected with the telegraph department of the
Missouri Pacific Railway Company.
W'illiam Stanley, the well-known electrical engineer of Pittsfield, Mass., contributes a striking article
on "The Inventor and the Trust" to the Springfield
(Mass.) Republican of March 8th. Trust methods
are arraigned in vigorous language.
Lieutenant W. F. C. Hasson, formerly of San
Francisco, is now government electrical inspector for
the territory of Hawaii, with headquarters at HonoHe is in charge of the government bureau
lulu.
for the inspection of interior, overhead and under-

ground

electric

in Business" was the title of
lecture given at the University of Michigan on
March 6th, by G. E. Mitchell of the Western ElecMr. Mitchell said that more
tric Company, Chicago.
and more attention was being given by large manufacturing companies to the problem of how to fit
the college men for a business life.
a

Mr. Isaac G. Marks, accompanied by Mrs. Marks,
Chicago last week on a honeymoon trip
Mr. Marks is one of the
throughout the North.
firm of Stern & Marks, electrical supplies and conWhile in Chicago
struction, in New Orleans, La.
Mr. and Mrs. Marks were entertained by Tohn W.
Brooks, western manager of Pass & Seymour.

visited

W.

Southern Developments.

John Davidson, who has for some time been conw'ith the Germania Electrical Lamp Company of New Jersey, has severed his connection
with that company and associated himself with the
Sterling Electrical Manufacturing Company of Warnected

Ohio, manufacturer of the Sterling special inMr. Davidson can be found at
candescent lamps.
the New York ofiice of the Sterling company, 26
Cortlandt Street, New York city.

ren,

n the deal.

of Madisonville, Ky., has ordered all
companies not having franchises to remove
The city is atteniptall wires, etc., from the streets.
ing to do away with the plant of the Railway, Light
ownership is being
Municipal
Company.
and Water

"The town

electric

H. M. Lofton, railway-equipment dealer, with
in Atlanta and New Orleans, has merged

ces

Board of Electrical Control
J. M. Stephens of the
of Atlanta and others have visited Nashville, Tenn.,
plant, with a view to
lighting
city's
the
to examine
erecting a similar plant in Atlanta.
The Sumter (,S. C.) Light, Ice and Power Company (previously mentioned) has been chartered by
Perry Moses, president, and others, with capital of
Coal, Iron and Railroad Company
substituting electric motors for mules in the Pratt
Ala.
Birmingham,
near
mines
On March 23d the General Council of Atlanta. Ga.,
meets to consider bids for lighting the city, for one,

The Tennessee

H. Nail, James Sellers and James Crotty are the
incorporators of the Center Point Electric Light,
Power and Irrigation Company of Center Point,
Texas.
The Chattanooga (Tenn.) Light and Power Company has awarded the contract for a new plant, aggregating $250,000, to the General Electric Company
of Schenectady, N. Y.

is

three and five years.
to
It is reported that the Ohio syndicate proposing
build an electric line from Atlanta to Augusta, Ga.,
has secured figures and plans for the work.
The Knoxville Power Company of Knoxville,
Tenn., is said to be interested, together with English
near
capitalists, in developing a big waterpower
Knoxville for furnishing electric power to KnoxTennessee.
ville and towns in East

Water, Light and Power
~The Rock
Companv has been organized. George MacDonald
conof New' '\'ork and associates have bought a
Extensive imtrolling interest in the company.
L.
provements are contemplated.
S.

Among

C.

&

the Rockies.

Lake Citv, Utah. March 12.—John
Sons have been granted a franchise
electric-light plant.

W.
in

Prestel
Payette,
life of

The

Idaho, to put in an
the franchise is 25 years.
Colonel Dewev of Nampa, Idaho, has ordered
from the General Electric Company of Schenectady,
other
N. Y.. a 50-kilowatt dynamo to place with the
arat the plant at his hotel, and when it
there will be enough electricity to light the
of Nampa.

dynamos
rives

town

.

The Union Pacific Railroad Company is about to
Wyo.
install an electric-light plant at Laramie,
McCornack, G. W. Peddycord and C. E.
J. K.
'Wash.,
Palouse.
of
Frederick, three business men
have asked the City Council for an electric-light
franchise.

The North American Company of New Jersey has
purchased the Laclede Gas Light Company and the
Missouri Edison Electric Company of St. Louis, Mo.,
for a price said to be $12,825,000.

,.
,,
,
the
.A.
F. Graeter of Dillon, Mont., has asked
City Council of Dillon for a franchise to furnish
In case the
light for the citv and other patrons.
franchise is granted, and the citizens generallv are
Springs,
Lowell
in favor of it. the waterpower at
produce
eight miles from the city, will be used to
the current.
.... plant will
-n u
he
"The construction of an electric-light
becun immediately at Prairie. Oregon, bv B. Repurhave
They
Colo.
Denver.
of
veille and brother
for
chased a waterpower four miles aliove the town
franSw.cco. and the council has granted a 20-year
purchase
to
chise, reserving the ri<»ht for the city
G.
at the end of that time.
,

of Chandler, O. T., has granted a 20The
year franchise to S. W. Carver of Windsor, Mo.,
to erect and maintain an electric-light and power
plant within the city limits of Chandler.
city

)

Salt

his

ELECTRIC LIGHTING.

$70,000.

(

offi-'

business with that of the B-R Electric Company of
Atlanta, Ga., and has assumed active management
of the business. Mr. Lofton is a well-known elecHe has constructed and
trical man in the South.
managed a number of large plants and for some
time was manager of the street railways of Savannah, Ga. He resigned from that position about two
years ago and went to Atlanta to engage in business.

agitated.

Hill

construction.

"The College Man

Charlotte. N. C, March 14.— It is reported that
the Nashville (Tenn.) Railway Company will secure
electric power from the Great Falls Power Company,
which proposes to expend $i.ooc,ooo or more in
developing Great Falls on Caney Creek. C. H. Fish
of Onio is general manager of the company. The
General Electric Company is said to be interested
i

Birmingham Railway, Light and Power Com-

pany of Birmingham, Ala.

The object of the movement is
of the Dominion.
and
to preserve Canadian minerals for Canadians
last
to offset .-Xmerican capitalists who. during the
two years, have been quietly securing the valuable
mica deposit > of Ontario and Quebec.
The Ontario government has incorporated the De
Forest Wireless Telegraph Company of Canada,
Limited, with a capital stock of $2,500,000. The incorporators of the company are .\lcx. Mackenzie.
Charles Bennct, George Templeton
E. G. Long,
and James Ross, all of Toronto. The head office of
The comthe company will be at Toronto. Out.
pany's charter permits it to acquire all the invento wirerelating
Forest,
De
Lee
rights
of
tions and
less telegraphy, and to operate a system of telegraphic communication by means of wireless or
'

Among

Sir Oliver Lodge said recently in a London speech
that "society might be divided into the overworked
and the unemployed."
D. A. Belden has been chosen general manager

Soulanges Canal, and it was from this point that
power to the exit was proposed to develop electric
It is estitent of 40,000 horsepower, if necessary.
at a very
developed
mated that this power can be
consideration
this
that
thought
is
it
and
low rate,
has largely intUienced the light, heat and power company in favor of its purdiase.
there
It is announced, on reliable authority, that
Canadian capiis a movement on foot by prominent
mines
talists to form a combine to control the mica

other method.

March

-

The Watertow-n

Electric

Company.

Waterto\vn,

Wis., recently purchased a new street-lighting equipment, consisting of two 50-light series alternating
The contract was awarded to the Western
circuits.
Electric Company of Chicago.

The Fox River

Light,

Heat and Power Company

has purchased a site in Aurora, 111., where work will
soon be begun on the erection of a first-class plant,
The company's
utilizing power from the Fox River.
business has grown to such large proportions that the
inadequate.
old plant has become

The Whatcom Electric Company has been organized at Whatcom. Wash., and has purchased the
The memplant of the Fritzell Electric Company.
bers of the company are H. L. Livesley. Herman
Rowe and J. R. Francis. Mr. Livesley was manager
of the old company and has installed 28 electric
plants in Whatcom and vicinity.

,

,

ELECTRIC RAILWAYS.
It is reported that the Logan Square line of the
Chicago Metropolitan elevated railway is to be extended to the city limits by way of Milwaukee -Avenue.
Bernard Corrigan, president of the Metropolitan
Street Railway (Company of Kansas City. Mo., says
the business of the company has increased to such
an extent that the employes will be given a substantial increase in wages.

The stockholders of the Pensacola Electric and
Terminal Railway Company, recently met at Jack-

1903

improvements

s«nville. Fla.
other
this summer, the
rancas will be "electrified."

dummy

made

21,

line

to

to be
Fort Bar-

probable that the St. Louis and Suburban
will be absorbed by the St. Louis
If such a merger can be effected,
all the St. Louis street-car lines will be under one
management. This is the situation which a coterie
of interested St. Louis capitalists has been trying
to develop for j'ears.
It

is

Railway Companj'

Transit Company.

In a

United

States Patent
granted a patent for
an apparatus for handling cable-drawn cars on inclines.
The winding drum of the cable is driven
by an electric motor and .a rheostat is provided for
controlling the speed of the motor in a single direction.
An automatic brake locks the motor when the
current is cut off.

recent

issue

of

the

Thomas A. Edison

Gazette,

is

.

The St. Louis Transit Company has ordered 450
new cars, the first consignment of which is to be
placed in commission about August ist. At regular
intervals the remainder will arrive and by May i,
1904, the company expects to have ample facilities
to handle the World's Fair crowds.
The new cars
will be of the latest type and will be provided with
air brakes and powerful motors.

To test the question of universal transfers between
the various street-railway companies in Chicago, the
receiver of the Chicago General Railway Company
has prepared a ticket good on its face for a transfer
to connecting lines of the Chicago City Railway Company and Chicago Union Traction Company.
said

that

company

At a
citizens

the
its

city

is

giving

moral support in

the
this

Chicago

It

is

General

matter.

at which a number of prominent
entered their protests, the Pontiac (111.)
City Council recently granted to the Blooniington,
Pontiac and Joliet Electric Railway Company a 50year privilege to build and operate an electric railway within the city. It is said that some of the
aldermen are connected with the street-car company
and that the city interests are not well protected

long session

by the franchise.
President Leslie Carter of the Chicago South Side
elevated road has voluntarily increased the wages
of the employes of the road, which places the men
among the best paid of their trade in the country.
The increase includes all departments. The motormen were given 29 cents an hour, instead of 25 and
The conductors were raised
2yV2, the former rate.
from 20 to 21 cents an hour and the guards were
given 18% cents, instead of 16% cents.

The

Louis and Eastern Electric Railroad ComElmo, III, has recently been incorporated
with a capital stock of $50,000.
The road will be
constructed from East St. Louis through the counties of St. Clair, Madison, Bond and Fayette to the
village of St. Elmo, Fayette County, Illinois.
The
incorporators and directors are B. F. Johnston, P. M.
Johnston, G. W. Bledsoe and G. VV. Harlan, St.
Elmo, and G. T. Turner, Vandalia, 111.
St.

pany of

St.

It is stated by a New York daily that Professor
A. C. .Albertson, late of the Royal University, Copenhagen, Denmark, and now a resident of New
York city, has invented a system of magnet propulsion for railways by which a speed of 300 miles an
hour will be possible. The Delaware, Lackawanna
and Western Railroad Compaiw is said to have placed
its shops and land at Jersey City at the service of
Professor Albertson for his experiments.

The annual report of the St. Louis Transit Company, the operating company of the United Railways
Company of St. Louis, Mo., recently published,
shows that the gross earnings of the company for
the year ended December 31, 1902, were $6,452,219
and the net earnings $2,484,498. The interest and
rental charges including the five per cent, dividend
on the preferred stock of the L^nited Railways Company of St. Louis, which is guaranteed by the St.
Louis Transit Company, amounted to $2,752,581, so
that the year's operation showed a deficit of $268,083.
I'he report states that the earnings of the company
during the first quarter of the present year show
sufficient increase over those of last year to warrant
dividend on
the prediction that the guaranteed
United Railways of St. Louis preferred can be fully
met this year from the company's net earnings.

POWER TRANSMISSION.
The Dixon

Electric

Power and Water Company

has been incorporated at Dixon, Cal., with capital
stock of $14,000.

A

company

is

being organized of eastern capital

which will develop a plant in Colorado to furnish
power and water for the cities of Denver, Colorado
Springs, Cripple Creek, Leadville. Pueblo, Central
City and Black Hawk. F. F. No.xon is agent for the
company which is said to have a capital of $5,000,000, and which, according to the Denver News, has
purchased a tract of 20.000 acres of land on Tarryall.
Michigan Rock and Jefferson Creeks. The name of
the new corporation will be the Tarryall Water and

Power Company.
The people

of Butte, Mont., will soon enjoy the novon cars propelled by power generated
The power plants of the street-railway and electric-light companies will soon be closed
down and used only in cases of emergencies. .All the
elty of riding

ICO miles away.

March
electric

21,
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power

come from
one at Canvon

to be used in tlie city
Missouri River plants,

is

to

three large
Ferry, another at Big Hole, and the third, that
of the Madison Power Company. The high-tension
current will be received at sub-stations and there

reduced and apportioned to different

SOCIETIES

districts.

An

Institute of Worcester,

Mass., has issued a circular giving information about
courses of study, equipment, etc. J. K. Marshall
is registrar of the Institute.
its

V. R. Lansing, western manager of the Holophane
will give a talk on "The Engineering of
Illumination" before the Robert Fulton Association
of Stationary Engineers at its rooms in the Masonic Temple, Chicago, on March 21st.

Company,

The Physics Conference

exhibition will be held in Dresden, Saxony,
20th to September 30th, which will have
for its object the study of improvements in municipal government.
The subjects to be discussed will
include street paving, sewers, drainage, gas and
electric lighting, street railways and kindred topics.
Invitations are sent to prominent cities in the United
States
to
appoint delegates to this exposition.
Further information may be obtained by addressing
Oberbiirgermeister, Geh. Finanzrath a. D. D. Beutler,

May

from

AND SCHOOLS.

The Worcester Polvtechnic

of the Michigan School-

masters' Club will hold its annual meeting in Ann
Arbor, Mich., on March 27th and 2Sth. Among the
papers to be presented are the following: "The
Electron Theorj-," by Dr. Karl E. Guthe "A Modified Form of the Arons Lamp," by Professor John
O. Reid "A Discussion of the Collegiate Entrance
Requirements in Physics as Recommended by the
North Central Association of Colleges and Secondary
Schools," by Professor Henry S. Carhart.
;

;

Dresden, Saxony.

With the establishment of

regular meeting of the American Institute of Electrical Engineers in New York will be
held on Friday, March 27th. The subject of the
meeting will be "High-tension Lines," and four
papers will be presented. Ralph D. Mershon, who
may be addressed at 29 Broadway, New York city,
wdiich
is chairman of the transmission committee,
has the meeting in charge, and he says he is not
receiving as many written contributions to the discussion as are desirable. He wishes that everyone
connected with the Institute who has had any experience or has any definite opinions in connection
with the subjects to be discussed will take part in
the discussions, either by mail or in person.

PUBLICATIONS.
"Smokeless Combustion" is the title of a booklet
by the Duluth Stoker Company of Duluth,
Minn. It contains several illustrations, a description, and testimonial letters about the Duluth boiler
issued

stoker.

bulletin descriptive of reinforced concrete construction for building and engineerino- operations

Ambursen & Sayles of New Y'ork

Brock, 75 Dearborn Strfeet, ChiIllustrations are given of a paper mill at
cago.
Marseilles, 111., in which this construction is used.
city

and Walter

I.

Electric Manufacturing Company of
Lafayette, Ind., has issued a 2S-page bulletin descriptive of the Duncan integrating wattmeter for
direct-current lighting and pow'er service. Illustrations are given of the complete meter and its parts

The Duncan

connections and dial,
readings. The explanatory text is very complete and
information is also given on testing, cleaning, reading and installing of meters.
also

detail,

in

diagrams

of

A

catalogue of Gordon cells and supplies is distributed J)y the Gordon Battery Company of New
York. Different styles of primary batteries are
treated, such as are adaptable for use for railroadsignal alarms, telephone, telegraph, gas-engine ignition, fan motors, phonographs, cautery and dental
work, etc. The capacities of the cells vary from
100 to 1,000 ampere-hours, according to the work
they are intended to perform. The 1,000-amperehour battery is said to be the most powerful primary
It is 8% by 14% inches in size
cell on the market.
and is designed to give long life and heavy current
discharge. The Gordon spark coil and Banks* automatic resistance inserter are also illustrated.

MISCELLANEOUS.
William

De La

burn-Pillsbury

Magdeburg,

Barre, a director of the
Minneapolis, Minn.,

Mills,

Germany,

is

in

buying machinery for the
D. Washburn intends

fuel briquette works that W.
to build at Bismarck, N. D.
55.000 square miles of lignite

It is estimated that
underlie the Dakotas

Montana, while another wide
through the Gulf States from Florida

and

Wash-

extends
belt
to Texas.

Chief Mersch of the Evanston (111.) Fire Department is reported as having ideas for the development of a circulating fire department to protect the
seven towns between Evanston and Highland Park.
According to his plan.
111., a distance of 12 miles.

new power house

the

railway

at

said that

is

B. F. Clark, chief electrical engineer, and R. W.
Bailey,
superintendent of overhead construction,
supervise the distribution of electricity to a territory covering 900 square miles. The primary voltage is 13,200.
Five engines drive the generators,
and there are 153 miles of wire and 148 miles of
track.
In addition to operating So cars now in
service this power house supplies the light for East
St.

Louis.

TRADE NEWS.
The Admore

Mr. Hall of the Hall Electrical Supply
of that city. The new company will be
the Lawrence-Hall Electric Company, Mr.
Lawrence being president and treasurer and Mr. Hall
vice-president and secretary. C. S. Nolloth, also
of the Standard Electric Company, is connected with
the new company and will represent it; on the road.
self

with

Company
known as

The Elblight Company of America, 114 West
Thirty-second Street, New York City, announces
the receipt of a letter from C. M. Goddard, in which
he states that the Elblight system of electric-lighting
boards has received the unanimous approval of the
entire electrical committee of the National Board of
Fire Lhiderwriters and that rules to govern the same
will appear in the next issue of the National Electric
Code. In view of the long contest for this approval
the Elblight Company feels that it is the subject of
congratulation for this recognition of merit of its
system.
The Chicago Inter-Ocean says: "Since January
American Steel and Wire Company has exported

the

about 70,000 tons of

all products.
Its officials estitotal volume of exports for the year at
180,000 or 200,000 tons.
These go to nearly every
country in the world, and the trade is growing
steadily. Every plant included in the 27 subsidiary
companies of the American Steel and Wire Company is being made to produce as nearly as possible the maximum of its capacity.
The company is
not able to keep up with its orders and is booking
now for the second half of the year."

mate the

Company, recently organheadquarters from Kansas City

Electric

changed

ized, has

to

its

BUSINESS.

Louis.

St.

An

from $20,000

increase

$100,000 has been
authorized in the capital stock of the Illinois Electric Company, Chicago.
to

Baker

&

Co. of Newark, N. J., platinum refiners,
are offering good prices for burned-out incandescentlamp bases ndiich have the platinum wire intact.

The Tuerk Manufacturing Company has been organized at Chicago, and will manufacture electrical
machinery and supplies. W. H. Duval, Louis Salinger and G. E. Dickson are the incorporators.

The three principal features of the Tolor system
of conduit boxes are the "knockout" feature, the
fact that any combination of outlets for one-half
and three-fourths-inch pipe is possible, and the absolute completeness of the system in that no condition exists in which the boxes cannot be applied.
The Electric Appliance Company, Chicago, has just
issued a very complete catalogue of these conduits
and conduit fittings.

The American Miniature and Decorative Lamp
Company of New York city has been incorporated
with a capital stock of $100,000. The directors are

According to General Manager Hayden of the
Consumers' Carbon Company of Lancaster, Ohio,

The Cleveland Woolen
in the

is

Mills of Cleveland, Tenn.,
market, for immediate delivery, for one 100-

kilowatt, direct-current dynamo, a good second-hand
machine being preferred.

H.

A

the

East St. Louis and Suburban
Winstanly Park, East St. Louis, 111., it
of

The next

has been issued by
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the headquarters of the department would be at
Glencoe, where the apparatus and horses would be
kept in readiness on a motor car of special construction, which could be sent to the fire on any one of
the electric lines leading to the group of towns.

Conrad Hubert and Samuel Stern of

Jae.ger,

J.

New York

city.

American electrical interests have obtained another
important British contract, the constructing and
equipping of the Shipley railway, the first section of
the Mid- Yorkshire electric traction scheme having
been undertaken by J. S. White & Co. of New York.

The Ampere Electrochemical Company

of Port-

chester, N. Y., was recently incorporated with a
Among the directors
capital stock of
$200,000.
named are H. C. Mortimer, Jr. and C. W. Barnaby
York city and W. H. Miller of East Orange,
of

New

N.

J.

The John A. Mead Manufacturing Company of
New York has obtained a contract for the belt-conveying

equipment

be

to

installed

in

the

Chelse'a

nower station of the Yerkes Underground Railway,
London. The conveyors will be operated by electric

this factory has recently shipped as

many as six carloads of carbons to one concern alone, the Western
Electric Company of Chicago.
This speaks well
for the demand for the high-grade carbons manufactured by the Consumers' company. The Lancaster
factory is now running full blast, and the company
seems never to have been busier than

at the present

time.

Among the engine sales for February of the AHisChalmers Company are the following: Southwestern Missouri Electric Railway Company, Webb City,
Mo., one 30 and 60 by 4S-inch horizontal cross-cornpound Reynolds-Corliss engine; Vulcan Iron Works,
San Francisco, Cal., one 14 by 36 girder-frame Reynolds-Corliss Union Electric Light and Power Company, St. Louis, Mo., one 12 by 16 engine; George
M. Moulton & Co., Chicago, 111., one 24 and 48 by
48 steeple-compound Reynolds-Corliss engine Louisville Railway Company, Louisville, Ky., two 40 and
78 by 60 vertical cross-compound engines Denison
Light and Power Company, Denison, Texas, one 16
by 36 engine; Albuquerque Gas, Electric Light and
Power Company, Albuquerque, N. M., one 16 and
28 by 36 horizontal cross-compound engine; Denver
Engineering Works, Colorado, two single differential
electric motor-driven Riedler pumps.
;

;

;

motors.

The Kuhn
troit business

brothers and several other young Demen have organized the United Elec-

tric Company, and will make and sell electrical apnliances of all kinds. The company is capitalized at
$100,000 and is the outgrowth of the United Electric
Heating Company of Detroit, Mich.

Construction Company has
Ohio, upon which will
be built a plant for the manufacture of general electrical supplies, including motors up to one horse-,
power. W. L. Goodhart of Youngstown. Ohio, secretary of the company, will superintend the construc-

The

.

Central

purchased a

Electric

site at Struthers,

tion of the plant.

The announcement is made that the A; A. McCreary Company has been re-organized as the McCreary Electric Company with increased capital,
manufacturing and shipping facilities and several
new electrical specialties. A. A. McCreary is president and H. W. Brooks, Jr., treasurer, of the new
company, which has offices at 136 Liberty Street,

New York

city.

The company

is

desirous of ar-

ranging for a western representative in Chicago.
F. D. Lawrence, formerly president of the Standard Electric Company of Cincinnati, Ohio, and well
known in the electrical business, has associated him-

The new firm of A. S. Doxsee Electrical Company, manufacturer's agent,
Pine Street, St.
Louis, starts off with a number of good agencies,
as follows
New York Insulated Wire Company,

mo

:

Alphaduct Manufacturing Company, Peerless transformers, Loricated conduit, St. Louis incandescent
lamps. Standard Underground company's weatherproof wire and Pass & Seymour's porcelain specialties.
Mr. Doxsee is, of course, thoroughly well
known to the St. Louis and southwestern trade, and
Mr. W. H. B'arrere has likewise a host of friends
in St. Louis.
Incidentally, it may be mentioned that
Mr. Barrere was for years in a confidential capacity
as credit man with the Commercial Electrical Supply
Company before that company changed hands. Mr.
Barrere was with Mr. Franklin for a number of
years in that business and brings to the new firm
of A. S. Doxsee Electrical Company a wide and
complete knowledge of electrical credits which will
doubtless be of much value to those disposing of
their products through the new concern.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Electric Fan. Richard P. Chandler, Phila722,208.
delphia, Pa. Application filed May 13, 1902.
The fan has a statiooary base to which is secured a
toothed riDg, A fan body is pivotally supported upon the
base' and two oppositely arranged sectors carried by the
body are adapted alternately to mesh with the ring. A fan
shaft rotates in the fan body, and mechanism controlled
by the shaft Is arranged to drive the sectors in opposite
directions.

722.212.

Subscriber's Telephone Circuit. William

W.

Office)

JMarch

10, xgoj.

Dean, Chicago, III., assignor to the Kellogg
Switchboard and Supply Company, Chicago, III.
Application

filed

March

22,

1901.

722,253 and 722,254. Process of Reducing Iron from
Its Ore.
Marcus Ruthenburg, Philadelphia, Pa.

Applications

A

filed

July

10,

igoo.

part of the process consists in assembh'ng the reduced
particles to form a path for fusing by an electric current.

Electrical Traction Device.
Boyd M. Scott,
Coalport, Pa., administrator of Walter W. O'Malley, deceased.
Application filed April 3, 1902.

722,255.

The device comprises suitable frame and carrying
truck, combined with a motor operatively connected to
the track, a cable-carryine drum rotatably mounted upon
the frame and operatively connected with the motor, a
compensating cable connected to the drum and thus indirectly placed in communication with the motor, a controller for the motor, a compensating driving wheel having

.
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a shaft mounted in movable bearings, a levot pivolally
mounted opon the truck and a link connecting the lever
with the shaft cf ihe compeosatiog wheel. {See cut.)

Electric

722,292.

Henn'

Time Switch.

C.

Froelich.

Chicago, lU., assignor to the Baird Manufacturing Company. Giicago, 111. Application filed

December

1901,
Tha mechanisms comprise a clock mechanism, a trigger
mechanism, operative connections between the clock and
trigfter mechanisms, an electric switch, a switch-operating
weight held In its raised position by the trigeer mechanism, a headed mechanism on the weight, a collar sliding
ihereon, and a section of chain forming a slack connectioa
between the weight and the movable member of the switch.
30,

Circuit-controller.
Pa., assignor to

722.301.

wood,

Signal Company,
filed July 30, 1902.

John

S.

March

Furnace. Albert A. Shade, Chiassignor of one-half to Eugene Howard
Moore, Chicago, 111. Application filed May 15,
Electric

22,411.

cago,

See page

224.

Distance Meter or Range Finder. Johan P.
Sorensen, Copenhagen, Denmark. Application

22,435.

August

Sie page

30,

1902.

223.

material thereof.

Secondary Electrode for Electrolytic Apparatus.
Paul Imhoff, Liverpool, England, assignor to the United Alkali Company, Limited,
Liverpool, England. Application filed December
17, 1902.
The electrode consists of an anode of platlnOm wir«s
or strips, and a cathode of iron, carbon or other conductint: material of a less expensive character than platinum, in the form of wires, rods, plates, bars, strips, or
gauze, and an intervening supporting plate, or body, of
non-conducting material.
,

7-22,583.

Application

controlling means.

Automatic Gas-regulating Valve.

Clarence

M. Holley and Milton H. Rix, Ann Arbor, Mich.,
assignors to the Holley Heat Regulator Company, Detroit, Mich.

Application

filed

Electrical Instrument for Surgical or SimiPurposes. Myron D. Law, New York, N. Y.
Application filed June 25, 1900,
One terminal of a speculum is fixed in connection with
one terminal of an eleciric battery, anda conducting piece

722,594.
lar

February

1902.

3,

A thermostat provided with means tor closing an eleccircuit is combined with a valve casing provided
with a magnet in its upper portion and having a longitric

passace throagh the core of the magnet, an
armature carrying a valve and arranged to be raised
against the core to close the passage and an electric circuit connecting the magnet and the thermostat.

is

Motor.

Charles

H.

Roth,

Chicago,

111.

Application filed January 4, 1902.
One claim reads: The combination of

a liquid recepsniiable
tacle having an inlet and an outlet for the liquid
means for admitting gas to the receptacle; electromagautomatically controlling the admisDfltic means for
sion of the gas; means for igniting the gas and causing
same to eipand and thereby lower the liquid level in the
receptacle; an exhaust valve in the upper part of the receptacle; a float supported by the liquid in the receptacle; means connected with the float and adapted to open
the exhaust valve when the surface of the liquid has been
lowered to a certain BOiDt in the receptacle; and means
for closing the exhaust valve when the liquid has returned
to a certain higher level in the receptacle.
;

adapted to connect with the other terminal.

Apparatus for Raising or Lowering the
Scenery of Theaters. Edward Lytton, Bedford
Park, England. Application filed June 19, 1902.

722.597.

tudinal

722,328.

Filter.
George F. Hodkinson, Chicago,
assignor to the New York Continental JewFiltration Company. Application filed May
ir, 1900.
A series of water filters having side walls that extend
from one end of the series to the other and tracks extending throughout the walls are combined with a rake, a carriage by which it is supported and carried mounted on
the tracks, an electric motor for propelling the carriage
along the tracks, means for supplying a current to the
motor, and devices through which the movement of the
carriage may be controlled, whereby to carry the rake
over any one of the filters of the series and there move it
back and forth over its filter bed to furrow or agitate the

722,581.
ell

One claim reads: In a circuit-controller, the combina,tion of means for controlling a circuit comprising a mova'ble part, a disk and means by which it may be rotated,
teeth or serrations provided on the disk and a cam adjustably mounted on the disk, engaging the teeth or serrations to operate the movable part comprised in the circuit722.302.

decreased and the resistance of the other field-winding
will be decreised.

111.,

Hobson, EdgeSwitch and

the Union
Swissvale, Pa.

1903

III.,

1902.

filed

21,

NO. 722,345.

— SYNCHRONISM

INDICATOR.

Electrically Operating Door. Joseph Cham"22,446.
Application filed Aubers, Jr., Dallas, Texas.
gust 12, 1902.
the
invention
moving
member carrying
Parts of
are a
means for operating a door, a power device for moving the
member, an electrical circuit for actuating the dooroperciting means upon the
controller for intermittently

moving member, a movable
making and breaking the cir-

and means connecting the controller and the power
device for the moving member to effect a movement

cuit,

Electric motors
used.

722.598.

Electrical

equipped with electric clutches are

Generator

and

Distributer

for

Medical Use. Edwin L. Madden, Kanawha,
Iowa. Application filed February 3, 1902.
The device has a battery consisting of a cell or casing,
generating plates removably fitted therein, and filling
strips adapted to occupy any vacancies in the cell, and
press the plates together.

thereof in unison.

Electric Current Controller. James
phy, Jersey City, N. J. Application filed

722,453.
25,

J.

Mur-

August

1902.

In the controller are a body portion composed of insulating material and provided near one edge thereof with a
longitudinal bore or passage, the body portion being provided in each side thereof with contact devices which are
arranged in pairs therein and which project into the bore
or passage, and wires connect with the contact devices at
each side and passed out through the edge opposite the
bore or passage, all the wires of each side being connected
in a cable.

Means for Handling Cable-drawn Cars
722,502.
Inclines.
Thomas A. Edison, Orange, N.

on
J.

filed January 9, 1903.
The apparatus combines a main incline,

Application

a horizontal
extension at the top thereof, an auxiliary incline, a cable
and electric means for operating the same. (See cut.)

Merrick,
Electric
Controller. Frank A.
Johnstown, Pa., assignor to the Westinghouse
ApplicaElectric and Manufacturing Company.
tion filed October 14, 1902.
An electric controller for motors has contacts and connections so arranged relatively to one^ another as to place
two motors in series with each other, then shunt a portion
of each field-winding, then place one motor in parallel
with a part only of the other motor, the remaining part of
the last-mentioned motor being in series with the parallel
circuits, and then place the two motors in parallel.

722,527.

NO. 722,255.— ELECTRIC TRACTION DEVICE.

Electric Igniting Device. Friedrich Sturm,
722.333.
Stuttgart, Germany. Application filed January
26, 1 901.
Combined with an electric igniter, and means for adjusting the moment of sparking of the igniter, is a generator arranged to supply an electric current to the igniter,
and provided with an adjustable pole-piece connected to
the adjusting means, whereby the moment of sparking of
the igniter and generator may be simultaneously adjusted.
Electrical Alarm System. Henry M. SutWalter L. Steele and Michael Coerver, DalApplication filed May 25, 1901.
las, Texas.
Parts of the system are a protected structure, a battery,
a relay comprising a pivoted armature, a controlling
magnet therefor in circuit with the structure and battery
and having a polarized core and its coil differentially
wound with branches from the battery circuit, and means
for alternating the polarity of the current from the battery
between the magnet and protected structure.

722.334.
ton,

722,532.

Speed

McMurtry,

for

Vehicles.

York, N. Y.

October 3, 1902.
The indicator comprises

the

Alden

Application

L.

filed

combination cf a part

actuated relatively to the speed at which the vehicle is
traveling an indicating device associati d therewith showing a definite distance traversed, and a stopwatch or
time piece, automatically and electrically set into operation and automatically arrested by the speed-indicatoractuating mechanism and having the usual indicating
devices and which shows the time occupied in traversing
such definite distance.

Synchronism Indicator. Jonathan E. Wood722,345.
bridge, Schenectady, N. Y., assignor to the GenAperal Electric Company, Schenectady, N. Y.
plication filed July 30, 1900.
The synchronism indicating means coniiists of a dynamometer having separate coils relatively movable under
the inBuence of the dynamic effect of currents in the coils,
means for feeding one of the coils with current of a given
phase derived from a given dynamo-electric machine, and
means for feeding another coil with current of a different
phase derived from anothpr mafhine. C^ee cut.)
Telephone Support. John S. Young, BrookN. Y. Application filed May 21, 1902.
Means are provided for attaching the receiver holder to
the transmitter and other means are arranged for adjust-

Indicator

New

ing the holder along a linn parallel to the axis of the
transmitter and also vertically with respect to the transmitter.

Lock-out

722,362.

Charles L^

Party-line

Telephone

System.

Goodrum and Jacob W.

Lattig, Philadelphia, Pa. Application filed September 12, 1902.

W.

Lattig and
Charles L. Goodrum, Philadelphia, Pa. Applica-

722,367.

Telephone System.

tion filed

September

Jacob

12, 1902.

Trolley Pole. Harry P. Oier, Camden,
assignor of one-half to Joseph Davis, Camden, N. J.
Application filed August 9, 1902.

722,379.

N.

J.,

Combined with a trolley pole are a head rotaiable about
an axis in line with the pole and having a rigid rearwardly extended upper portion, and a trolley carried by
the rearwardly extended portion of the bead-

— TRACKLESS

Contact

Producing Same.

TROLLEY.

Brush and Method of

Homer

ton, Ind., assignor to the

N. Motsinger, PendleMotsinger Device Man-

Company, Pendleton,
August 25, 1902.

ufacturing

Ind.
Application filed
The brush consists of a central core of carbon, and an
external wrapping of metallic gauze, the edges of which
are brought together and connected by solder.

Trolley for Electric Railways. Robert L.
Ottumwa, Iowa. Application filed

722,608.

McCartney,

December

12,

1902.

The trolley comprises a yoke fixed to the end of the
trolley pole, a trolley wheel journaled between the ends of
the yoke, two spring jaws pivoted to the opposite sides of
the yoke and connected together at their lower ends, and
laterally extending wings on the yoke adapted when the
spring jaws are pulled down to spread the jaws apart.
Trackless Trolley. Artemas B. Upham,
Boston, Mass., assignor of one-half to Fred G.
Tilton, Lowell, Mass. Application filed April 25,

722,654.

1901.

NO. 722,502.

— HANDLING CABLE-DRAWN CARS ON INCLINES.

722,348.

lyn,

NO. 722,654.

Electrical

722,606.

Combined with two parallel positive and negative conductors fixed above a roadway, of a conveyance freely
running on any part of such roadway, are horizontal trolley
wheels elastically pressed in opposite directions against
lateral faces of ihe conductors, and connections between
the wheels and conveyance. (See cut.)

Automatic Regulator for Constant-current
Dynamos. Felix B. O'Hanlon, Portadown, Ire-

722,535.

land. Application filed April 22, 1902.
In combination with a regulator for a constant-current
dynamo is a relay device adapted automatically to reduce
the current passing through the field of the dynamo
against the action of the regulator when a "fiash over"
occurs.

722,563.

System of Regulation for Electric Motors.

Collins, Scranton. Pa., assignor to
Bourke, trustee, Scranton, Pa. OrigiDivided
nal application filed December 18, 1899.
and this application filed July 21, 1900. Renewed

Patrick

J.

Richard

J.

August

20,

1902.
Combined with a pair of independent armatares and
separate sectional field-windings for each armature, are ai
graduated resistance arranged in shunt to each fieldwinding, a swUch and connections leading therefrom to
successive points in the windings and resistances, the
switch and connections being so arranged that when the
switcharm is turned in either direction from the neutral
point, the resistance in shunt to one getd-winding will bd

Reissues.
12.098.

Electric Brake for Vehicles.

honey,

New York, N.
New York,

Y.,

Joseph N. Ma-

assignor to Price, Dar-

N. Y., a firm composed of
John R. Price, William H. Darling, William C.
Lombard and Joseph N. Mahoney. Application
filed January 14, 1903.
Original No. 665,450,
dated January 8, 1901.
A controller or switch cuts off from the motor the current
that actuates it for the movement of the vehicle, effects the
ling

Co.,

excitation of the motor-field by current from the source
and includes the winding of the brake-operating apparatus
An electrically operated rein the circuit of the source.
lay in the circuit of the motor then operates as a generator
that acts to transfer the winding of the brake-operating
apparatus to the circuit of the motor.

Lamp Socket. Duny A. Schutt, Peru, Ind.
Application filed January 23, 1902. Original No.
681,268, dated August 27, 1901.
An improved incandescent-lamp socket is described.

12.099.
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CHICAGO, A1ARCH

Largest Automatic Telephone Exchange
in the World.
Widespread interest has been manifested by telephone men and others in the large automatic telephone system that is now in course of installation
in Chicago.
The readers of the Western Electrician
have been kept well informed of the progress of
this enterprise
how the Illinois Telephone and Telegraph Company first secured its ordinance four
years ago and was later reorganized by eastern capi-

—

talists

to install the system;

how

the Illinois Tele-

phone Construction Company was created as a subsidiary company to construct the large and deep

organized to purchase the factory of the Strowger

Automatic Telephone Exchange and to manufacture
automatic telephone apparatus in the United States
under the Strowger patents, and, finally, how o"rders
w-ere placed with the Automatic Electric Company
b3' the Illinois Telephone and Telegraph Company
for a large exchange in the business district of the
of the tunnels appeared in the
Western Electrician of March 17, 1900, April 5,
1902, and September 27, igo2, and to them the reader
referred for a conception of the underground
is
work. The Strowger automatic telephone apparatus
city.

.

Descriptions

in the issue of September 6, 1902.
present article is devoted chiefly to the Chicago exchange, now nearing completion. As it is
the first automatic exchange in Chicago and the

was described

The

largest one in the w-orld,

Exchange
The exchange building
Fifth Avenue, between

it

is

of

much

interest.

Building.
is

located at

177 to

Adams and Monroe

181

Streets.

1903.

is a four-story and basement brick structure and
was formerly used for mercantile purposes. It was
secured on a five-year lease by the Illinois Telephone
and Telegraph Company, which obtained possession
on January ist last. Since that time the building has
been completely remodeled to meet the requirements
of the company. The walls were strengthened, a
cement floor put in the basement, elevator shaft tiled,

It

new floors laid, the stairways shifted to suit the
conditions and walls properly finished and decorated.
Fig. 2 on the next page illustrates the present exappearance of the building.
In general the different floors will be put to the

terior

LARGEST AUTOMATIC TELEPHONE EXCHANGE IN THE WORLD.
tunnels under the streets for the purpose of carrying
the cables; how the Automatic Electric Company was

28,

— GENERAL

No. 13
there are four of these rows and on the second floor
there will be two rows. Each row of ii boards

contains apparatus for i,ooo subscribers' lines, and
the different rows are identical in equipment, so that
in the following description a single row will be
treated as a unit.
I is a general view on the fourth floor of
exchange in its present condition and shows
the three rows of .switchboards, the third row jutting past the other two on account of the elevator
shaft, which is on that side of the room.
The arr
rangement of boards may be better understood by
reference to the plan (Fig. 5). A detail view on

Fig.

the

VIEW OF AUTOMATIC SWITCHES

IN ILLINOIS

TELEPHONE COMPANY

S PLANT.

Basement, cabling and storage batsecond floor,
tery
first floor, offices and supplies
cable distribution and automatic switches third floor,
automatic switches fourth floor, automatic switches
and power apparatus. The cross-section of the

fourth floor (Fig. 6) shows one of the aisles
between rows of boards, looking toward the front
of the building.
view of the third-floor equipment of switchboards, which is not so far advanced,

building shown in Fig. 3 indicates these different
uses, while Figs. 4 and 5 are, respectively, floor plans
of the second and fourth floors. Each of the floors
in the building is about 48 by 58 feet in size, with

the plans

an average height of 13

service to 1,000 subscribers, and the equipment consists of 1,000 subscribers' or first-selector switches,

following uses:

;

;

;

;

feet.

AuT0M.\Tic Switches.

There is at present installed in the exchange building an equipment of automatic switches to provide
These are located on the fourth
for 8,000 subscribers.
and third floors, and an additional 2,000-subscriber
equipment, which is now being made, will be placed
on the second floor and will complete the capacity
of the exchange,

boards are in

viz.,

reality

The switchof racks or shelves, as

10,000 subscribers.
sets

shown in several of the accompanying illustrations,
and they are arranged in rows, with 11 boards in
each row. On each of the fourth and third floors

the

A

is

shown

in Fig.

7.

show how

All of these pictures and also
closely the switchboards can

be placed, practically
being utilized.

the available

all

Each row of boards,

as

floor

space

already stated, supplies

thousand of the
2S0 second-selector switches, which
select the particular hundred in that thousand, and
160 connector switches, wdiich select the last two
digits in the number, and are really the switches
that connect the calling subscriber to the called instrument. Thus there are a total of 1,440 switches
in
each row, the second-selector and connector
switches differing but slightly in their construction

which

select the first figure or the

number

from the

called,

first-selector or subscriber's switch.

being eight rows

now

in

place,

makes a

There
total

of

—

»

-
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March

ultimate

equip-

necessitate a total of

14,400

a power board located at the rear of the fourth floor,
as indicated in Fig. 5.

switches for the operation of 10,000 suhscribers' lines.
The different switches on each row are disThe first six boards, counttributed as follows
ing from the front of the building, have 150 first-

There are 3C0 wires which lead to the three banks
of contacts of each switch, and nine wires that lead
to the magnets and relays, two of which are the
line W'ires, three normal wires that go to the par-

11,520 switches

installed,

ment of to rows

will

while the

:

switches

selector

each,

arranged

on

six

shelves,

On the seventh board
25 switches to a shelf.
on the
are
foo first-selector switches, arranged
four lower shelves, and on the two top shelves

with the Illinois Central Depot on Twelfth Street
The total length of tunnels at present
constructed is about 18 miles.

on the south.

Small laterals

will be taken off from the tunnels
the different buildings for the individual telephones. One method of constructing such a lateral is

connector group on which that subscriber
has his number, and four wires for the battery connections. There would seem to be an apparent multiplicity of wires, but most of them are confined only
Of the 300 wires, ico pairs are conto that board.
nected to the "vertical" and "rotary" or talking
to the 10 different

at

shown
a

The

line.

w^ires

Fig.

in

9,

with

street

which indicates

the

water,

a

sew'er,

cross-section of

gas,

electric-light,

telephone and other public-utility services near the
surface.
The lateral is three feet in diameter, and
is run horizontally to the building and then fourinch wrought-iron pipes are driven to meet the lateral, this pipe being placed under the sidewalk or
witiiin the building walls, as desired.
Should a

groups

of second-selector switches. The other 100 single
wires connect with the "busy" or uppermost bank
of contacts and lead along the group of 75 switches
so as to prevent any two calls coming in on the

same trunk

1903

the business section of the chy, as indicated on the
map. Fig. S, running under the Chicago River on
Fifth Avenue and Van Buren Street and connecting

ticular,

banks of contacts and lead

28,

from the banks of the

street-railway

subway be constructed

in the city, the

second-selector switches lead to
the connector switches and from
first-selector
the
tapping then on to
the lines leading to the subscribThe lines from
ers' instruments.
the first-selector switches to the

there

to

switches,

distribution board are carried in
25-pair cables, one cable running
from each shelf of 25 switches.

Distribution and Cabling.

The distribution board on the
second floor was made by Frank
B. Cook, and has a capacity for
12,000

lines

or

pairs

of

wires.

equipped with a lightning
arrester and heat coil for each
It

is

The 2S-pair cables from
the automatic switches are carline.

FIG.

ILLINOIS

2.

TELEPHONE COMPANY

EXCHANGE

S

BUILDING.
are 40 second-selector switches, 20 to a shelf. There
are 14 shelves of the second-selector switches in all,
the other 12 being on the eighth and ninth boards.
'l"he connector switches are arranged in 10 groups,

one group for each 10 hundreds in that row. They
are mounted on the tenth and eleventh boards, each
board having five shelves with 16 switches to a
these connector switches w-hich are seen
foreground in Figs, i, 6 and ".
Each switchboard is 11 feet si-x inches long,
seven feet six inches high and ro inches wide. The
boards are set with three-foot centers, the floor space
allowed for each board being 39 square feet. Each
shelf consists of two pieces of well-seasoned oak
placed 4V2 inches apart and fastened by heavy end
shelf.

in

It is

the

The

strips.

switches

are

mounted on the shelves

and 90 per cent, of the necessary conand connections are made there. The switches
are bolted to the bars and the wires banked below
at the factory

tacts

the switches are bolted to the switches themselves
and then carried to the terminal head at the end
of the shelf. From these terminal heads the wires
are carried in cables to the troughs which run along
These troughs carry all
all the boards.
from the distribution board and the
cables between the connector switches, the second-

ried to the distribution board
and there distributed and com-

bined again into 2S-pair cables.
These are potheaded under the
platform on whicn the board
stands,

the tops of
the cables

first-selector switches.
At one end of
are the power wires which run along
the ceiling of the floor below and are connected to

selector

and

the boards

nrm
y^^^^^j%^^:%%^i-

cables

be-

Tunnels and Building Connections.
These tunnels, as has already been described in
the Western Electrician, are of horseshoe shape,
seven feet six inches high and si.x feet wide in the
widest part. They extend under all the streets of
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This method of bringing the telephone cables
into a building without breaking the surface of the
street has many advantages when contrasted witl
the old method of conduits by which from two tq
four manholes, eight by lo by 12 feet in size, arq
required for nearly every block.
The buildings are being wired with lead-covered
cables and the company already has one or twd
buildings completed.
It
intention to wire'
is the
every building in the downtown district which is
completed and apt to be permanent. According to
the company's plan, every room in the buildino^ will
be wired and equipped with a telephone, all at no
expense to the tenant or owner, except when the in-

-I-

m////////w//////////w//M///^^^^^^
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sary.

rifTM

m'/M///////////^

S

pipes can be altered to meet the conditions,

Avenue

.57' s'i'

I*

eight 25-pair

ing combined into a 200-pair
lead-covered underground cable.
There will be 60 of these large
cables, and they will be carrieddown to the basement along the
north wall of the first story in a
cable shaft, as shown in Fig. 3.
From the basement the cables
will be carried through two vertical drifts, each about three feet
CROSS-SECnON
'^"'' ^'
in diameter, down to the level of
the telephone tunnels, with which they will connect
by means of laterals. The cables will be supported
on the roof of the tunnel by means of special iron
brackets and they will be unreeled directly from the
cable reels, which, in turn, will be mounted on specially constructed cars so as to travel along the tunnel.
The reels \\'\\\ be mounted on these cars in the
basement of the exchange and then lowered to the
tunnel by means of an electric elevator in a shaft
that has already been constructed.

DiapPDDDJJy
^^zmmFig.

5.

Arraogernent o£ Fourth Flooi.

LARGEST AUTOMATIC TELEPHONE EXCHANGE IN THE WORLD. -FLOOR PLANS OF ILLINOIS TELEPHONE BUILDING.
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actually used for telephone service; then
the subscriber will be charged at the rate of five cents
is

calls above $85 being free, while the
charge for residence instruments will be
Besides installing wires for every room, an
$50.
excess of 25 per cent, of the total number will be
placed in each building, so as to provide for extra

a

call,

all

maximum

private telephones,

As

stated

additions to the building, etc.
above, the company is now engaged

239

additional details which are of interest. The power
used for the operation of the entire plant and also
for the lighting is obtained from the Chicago Edison

Company. The service is brought to the power
board on the fourth floor and thence distributed. The
board will be of marble, six feet six inches high
and seven
panels.

feet six inches wide,

On

and

will contain three

the center panel will be

mounted an am-

meter and voltmeter and their switches.

The

right-

FIG. g.

STREET CONNECTION WITH ILLINOIS TELEPHONE
TUNNEL.

switches, this operation being necessary once or
twice a month, according to the season of the year.

Tell-tale Board.

At the northeast corner of the fourth floor back
of the stairway is located a tell-tale lamp board
with rows of eight-candlepower incandescent lamps
divided into two sections.
The upper section consists of 10 rows of lamps, with II lamps in each

FIG.

6.

LARGEST AUTOMATIC TELEPHONEEXCHANGE.— VIEW ON >OURTH FLOOR.

wiring the buildings, and about Afay 1st will
begin the installation of cables in the tunnels. The
exchange will probably be completed by that time
and the whole system will be placed in operative
condition as soon thereafter as possible. While the
present exchange will provide for but 10,000 subscribers, the company has already planned to erect
a new exchange building in a central location which
will provide for an equipment of 25,000 telephones.
Then as the system is extended to the North, West
and South Sides, the present 10,000 equipment will
be used for a branch exchange and others constructed of equal capacity.
in

hand panel will contain the Edison power connecand also switches for starting the charging
machines, motor-generators, circuit-breaker and airtions

blower motor.

Switches for connecting the storage

batteries to the board are provided

on the left-hand

panel.

To

the right of the power board, mounted on a
^vill be two 2.8-kilowatt Sprague charging

platform,

row, corresponding to the switchboards in the building, each lamp indicating, when lighted, a blown
heat coil on that particular board. The operator
can then go immediately to that board, and the lighting of a small two or four-candlepower lamp on the
particular shelf of that board indicates at once where
the blown coil is to be found. These heat coils are
mounted on the back of the switch shelves and
consist of small wire coiled around hard-rubber
tubes.
When a ground occurs the wire is heated
and the tube expands, releasing a spring, thus breaking the circuit to the automatic switch. The spring
when released makes another contact which lights
the signal lamp on that shelf and also the lamp
for that board in the tell-tale.
Fig. 10 is a view
in the rear of some of the boards, the heat coils being easily distinguishable.
The lower part of the tell-tale board consists of
200 lamps, two for each, of the 100 groups of con-'
nector switches.
The alternating-current circuit

Power Plant.
Reverting to the exchange building, there are some

FIG.

FIG. 8.

MAP SHOWING TUNNELS AND EXCHANGE OF
ILLINOIS TELJf.PH9;*]5 COMPANY.

7.

LARGEST AUTOMATIC TELEPHONE EXCHANGE. —SWITCHES ON THIRD FLOOR.

machines for the batteries, receiving current at 220
Two Holtzervolts and generating at 75 volts.
Cabot motor-generators will be provided for ringing
the subscribers' bells and two small motors will operate circuit-breakers which supply current to the
rotary magnets of the first and second-selector
switches. All these machines are provided in duThe air-blower spoken of will be located
plicate.
on the third floor, and iron pipes will be run from
it
along the ceiling, with taps in that floor and
through the floor above for each aisle of the switchboards. Connection can be made with these taps
with a hose, so that the dust may be blown off the

which operates the bells at the subscribers' instruments is completed through these lamps, and if a
short-circuit occurs in one group it will not cut out
the rest of the groups. The lamps thus act as telltales, and serve as resistance.

Operation and Trouble Tests.

At
that

the busiest time of operation
one man will be required to

switches,

replace

heat

coils,

is estimated
tend to 1,000
trace out trouble, etc.
it

The manager

of the exchange and also the trouble
clerk will be stationed on the fourth floor. It is
stated

that

grounds and short-circuits can be de-

—
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tecied much quicker on the aulomatic than on the
manually operated switchboard. When a ground occurs the heat coil is blown and the tell-tale lamp
lights.
If there is a short-circuit on the line it is

the instant the subscriber attempts to make
as the switch, by not operating properly,
a sound unlike the regular sound but one

known
a

call,

makes
with which the attendant

is familiar, so that he can
immediately.
Each first-selector switch is provided with a small
meter, similar to a cycle meter, which registers the
number of calls, the register being operated only
on the completion of the call, so that no "busy"

locate

the

trouble

signals are recorded.

The "busy"

test is

made by an

interrupted direct

March

Tesla Double-circuit Selective Spacetelegraph System.
Nikola Tesla has found

that,

notwithstanding

all

constructive advantages and experimental resources,
the method of selective signaling in space telegraphy,
as commonly practiced, is in many cases inadequate.

Thus, while he has succeeded in so operating selectively under certain favorable conditions more
than 100 receivers, in most cases it is practicable

work successfully but a few, the number rapidly
diminishing as, either owing to great distance or
other causes, the energy available in the tuned circuits becomes smaller and the receivers necessarily
more delicate. Evidently, a circuit however well
constructed and adjusted to respond exclusively to
vibrations of one period is apt to be affected by
higher harmonics, and still more so by lower ones.
When the oscillations are of a very high frequency,
the number of the effective harmonics may be large
and the receiver consequently easily disturbed by
extraneous influences to such an extent that when
very short waves, such as those produced by Hertzian spark apparatus, are used little advantage in this
respect is to be derived from tuning the circuits.
"It being an imperative requirement in most practical applications of such systems of signaling or
to

Mr. Tesla, "that the
messages should be exclusive or private,
it is highly desirable to do away with the above limitations, especially in view of the fact which I have
observed, that the influence of powerful electrical
disturbances upon sensitive receivers extends even
intelligence transmission," says

signals or

1903

28,

ing and receiving stations, respectively, for the practice of Mr. Tesla's invention.
In Fig. I, (S') (S") are two spirally wound coils
or conductors connected with their inner ends, to
preferably elevated terminals (,D') and (D"), re-

and with their outer ends to an earth
(E). These two coils, conductors, or systems, (D') (S') (E) and (D=) (S=) (E) have different and suitably chostn periods of vibration, and,
as pointed out in other patents relating to his system of energy and intelligence transmission, their
lengths should be such that the points of maximum
pressure developed therein coincide with the elevated
terminals (D') (D"). The two systems may have
electrical oscillations impressed upon them in any
desired manner conveniently by energizing them
through primaries (P') and (P"), placed in proximity to them. Adjustable inductances (L') and
(L") are preferably included in the primary circuits
chiefly for the purpose of regulating the rates oi
the primary oscillations.
In the drawings these primaries (P') and (P") surround the coils (S')
(S'-), and are joined in series through the inductances (L') (U), conductor (F), condensers (C)
and (C'), brush-holders (B') and (B°), and a
toothed disk (D), which is connected to the conductor (F), and, if desired, also to the ground plate
(E), as shown, tw'o independent primary circuits
being thus formed.
The condensers (C) and (C') are of such capacity and the inductances (L') (L") are so adjusted that each primary is in close resonance with its
secondary system, as explained in other Tesla patents.
The brush-holders (B') and (B°) are capable
independently of angular and, if necessary, also of
lateral adjustment, so that any desired order of succession or any difference of time interval between
the discharges occurring in the two primary circuits
may be obtained. The condensers being energized
from a suitable source (S), preferably of high potential, and the disk (D) being rotated, its projecspectively,

plate

(p p) coming at periodically recurring
intervals in very close proximity to or, as the case

tions or teeth

may

cause

rapid

FIG.

10.

with conducting rods or brushes
condensers to be discharged in
through their respective circuits.

in contact

be,

(nn),

the

succession
In this manner the two secondary systems (D')
(S') (E) and (D=) (S=) (E) are set in vibration
and oscillate freely, each at its proper rate for a
certain period of time at every discharge.
The two
vibrations are impressed upon the ground through

LARGEST AUTOMATIC TELEPHONE EXCHANGE.
REAR VIEW OF SWITCHBOARDS.

current sent through a condenser by the same circuit-breaker machine that operates the rotary magnets.
busy-indicating lamp is provided on each

.

A

whether a line is off normal, tests
with these lamps each morning, noon
and evening. When a subscriber leaves his receiver
off the hook, no busy signal is made should another person attempt to call that telephone. Upon
getting no response the matter is reported, and then
with a "howler" device the diaphragin of the hanging receiver is vibrated rapidlj' to attract the subscriber's attention.
The howler device is located
on the same shaft as the circuit-breaker and connection is made with it or a test telephone through a
plug at the distribution board.
shelf to indicate

being

made

Stor.\ge Battery.

The

storage battery is located in the northeast
corner of the basement in a room built especially
for that purpose, with air-tight walls, to prevent
the fumes from getting into the building. Connection

is

made with

the outer air for ventilating.

battery consists of

two

The

series of 26 cells, each series

having a capacity of 350 ampere-hours. The cells
are of glass and contain 11 plates each. The battery
was installed by the American Battery Company of
Chicaero.
One series of cells is used at a time, the
other being charged. The battery furnishes current
for operating the magnets on the switches, the signal
lamps and the small motors on the circuit-breakers.
It is estimated that in this 10,000-line exchange, a
high average for the number of switches to be in
operation at one time will be 100.
This number of
switches would require 10 amperes of current to operate the relays, 50 amperes for the other motor
magnets and two amperes for the circuit-breaker
motor, making a total average consumption of current of 62 amperes.
A. G. Wheeler is president of the Illinois Tele-

phone and Telegraph Company and George W. Jackson is chief engineer of the Illinois Telephone Construction Company. Their work is everywhere shown
in

the enterprise.

The exchange

being installed under the immeE. Meyer, who had charge
of installing the automatic telephone exchanges at
New Bedford and Fall River, Mass. The types of
telenhones to be installed on subscribers' premises
pre illustrated on page 250.
diate supervision

is

of T.

FIG.

TESLA DOUBLE-CIRCUIT SELECTIVE SPACE-TELEGRAPH SYSTEM. SENDING STATION.

I.

—

on land to distances of many hundreds of miles, and
consequently, in accordance with theory, still farther on sea." To overcome these drawbacks and to
enable a great number of transmitting and receiving
stations to be operated selectively and exclusively
and without any danger of the signals or messages
being disturbed, intercepted, or interfered with in
any way is the object of an invention recently patented by Mr. Tesla.
Broadly stated, this invention consists in generating two or more kinds or classes of disturbances or
impulses of distinctive character with respect to their
effect upon a receiving circuit and operating thereby
a distant receiver w-hich comprises two or more circuits, each of which is tuned to respond exclusively
to the disturbances or impulses of one kind or class
and so arranged that the operation of the receiver is
dependent upon their conjoint or resultant action.
By employing only two kinds of disturbances or
series of impulses instead of one, as has heretofore
been done, to operate a receiv-er of this kind, he has
found that safety against the disturbing influences
of other sources is increased to such an extent that
he believes this number to be amply sufficient in most
cases for rendering the exchange of signals or messages reliable and exclusive but in exceptional instances a greater number may be used and a degree
of safety against mutual and extraneous interference
attained, such as is comparable to that afforded by
a combination lock.
The liability of a receiver being
;

by

from other
sources, as well as that of the signals or messages
being received by instruments for which they are
not intended, may. however, be reduced not only
affected

disturbances

emanating

by an increased number of the co-operative disturbances or series of impulses, but also by judicious
choice of the same and order in which they are

made

upon the receiver.
and 2 represent diagrammatically an apparatus and circuit connections employed at th? sendto act

Figs.

I

<
FIG.

2.

TESLA DOUBLE-CIRCUIT SELECTIVE SPACE-TELEGRAPH SYSTEM. RECEIVING STATION.

—

the plate (E) and spread to a distance reaching the
receiving station, which has two similar circuits or
systems (e) (s') (d') and (e) (s") (d°), arranged

and connected

in the same manner and tuned to the
systems at the sending station, so that each responds
exclusively to one of the two vibrations produced
by the transmitting apparatus.

The same rules of adjustment are observed with
respect to the receiving circuits, care being furthermore taken

that the tuning

is

effected

when

all

the

connected to the circuits and placed in
position, as any change may more or less modify

apparatus

is

the vibration.
(s')

is

spectively,
(b')

Each of the receiving

coils

(s')

shunted by a local circuit containing,
sensitive

devices

(a')

(b"), adjustable resistances (r')

(a'),
(r"),

and
re-

batteries

and

sensi-

(R') (R"), all joined in series, as shown.
relays (R')
(R°) have armatures (!') (1"),

tive relays

The

which are connected by a wire (w), and when

at-

tracted establish electrical contacts at (c') and (c"),
thus closing a circuit containing a battery (b') and

adjustable resistance (r")
the above description

it

and a relay (R°).

From

will be readily seen that the

'

March
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relay (R") will be operated onl}(c') and (c") are closed.

when both

contacts

—

elements of the transmitter, affect the sensitive devices (a') and (a") and cause the relays (R') and
(R") to be operated and contacts (c') and (c') to
be closed, thus actuating the receiver or relay (R'),
which in turn establishes a contact (c^) and brings
into action -a device l,a^), by means of a batterj'
But
^d'). included in a local circuit, as shown.
evidently if through any extraneous disturbance only
one of the circuits at the receiving station is affected
the relay (R') will fail to respond. In this way
a communication may be carried on with greatly
increased safety against interference, and privacy of
the messages may be secured.
The receiving station shown in Fig. 2 is supposed
to be one requiring no return message; but if the
use of the system is such that this is necessar}"-, then
the two stations will be similarly equipped, and any
well-known means may be resorted to for enabling
the apparatus at each station to be used in turn
as transmitter and receiver. In like manner the
operation of a receiver, as (R^), may be made dependent, instead of upon two, upon more than two
such transmitting systems or circuits, and thus any
desired degree of exclusiveness or privacy and safety
against extraneous disturbances may be attained.
The apparatus, as illustrated in Figs, i and 2, permits,
however, special results to be secured by the adjustment of the order of succession of the discharges
of the primar^^ circuits (P') and (P"), or of the

time intervals between such discharges.
'"Whatever the nature of the specific devices employed," saj'S Mr. Tesla, "it will be seen that the
fundamental idea in my invention is the operation
of a receiver b}' the conjoint or resultant effect of
two or. more circuits, each attuned to respond exclusively to waves, impulses, or vibrations of a certain
kind or class, produced either simultaneously or
successively,

Pole

by a

Dealers

suitable transmitter."

Seek

Pro-

Legislative

tection.
Senator E. T. Swedback of Bemidji, Minn., has
offered a bill in the Minnesota Senate to protect
shippers of cedar poles against fraud on the part
of consisnees. The surveyor-general of logs and
lumber is required to inspect cedar posts, electriclight, telegraph and telephone poles on the request
of the owner or the sheriff or constable, in case
of replevin, attachment or tax assessment.
certificate of inspection issued b}'- the sur\'ey or- general
and be prima facie evidence of the measurement.

A

Fig.

2.

Exchange

Buf-

in

falo.

at the sending station may be conany suitable manner as, for instance, by
momentarily closing the circuit of the source (S),
two different electrical vibrations being emitted simultaneously or in rapid succession, as may be deeach closure of the circuit. The two
sired, at
receiving circuits at the distant station, each tuned
to respond to the vibrations produced by one of the

The apparatus

trolled in

Frontier Telephone
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"No

'gingerbread

work,'

volts,

but

everj-thing

the

of

seems to have been the motto of the Frontier
Telephone Company in building the recently completed Independent exchange in Buffalo, which is
one of the ver>- best examples of modem telephone
installation in the counl^>^
The office building and
exchange (Fig. l) is at 332 EUicott Street. The
main switchboard and electrical equipment of the
exchange are located on the second floor, the first
floor being given up to offices and storerooms in
best,''

the rear.

operating the exchange is obtained
from the Buffalo General Electric Company, but an
independent gas-engine plant has been provided for
use in case of failure of the Niagara power. The

Current for

taking 10 amperes, while the

dynamo

supplies

175 amperes and 30 volts, the
latter being raised as the cells become charged.
In

a

direct current of

case

it

is

necessary the batteries

may

be charged

from a gas-engine plant adjacent to the group shown
in Fig. 2 but not shown in the picture.
This installation includes a Westinghouse twin-cylinder vergas engine of 15-horsepower capacity, the cylinders being six by eight inches and the speed 350
revolutions per minute. The engine is connected

tical

to

a

drive.

Holtzer-Cabot dynamo by a chain
This direct-current auxiliary generator has

four-pole

a capacity of 5M: kilowatts, supplying a current of
175 amperes at a pressure of from 30 to 8(5 volts.

This outfit may be utilized for charging the accumulators or operating lights, as desired.
Among the interesting apparatus in the exchange
are the direct-alternating-current ringing motor-generator sets seen in the foreground in Fig. 2. These
ringing machines are for the four-party lines and
consist of two groups with five machines in each
group connected by a common shaft. One set is
held in reserve and may be operated from the storage
battery, the motor in the center of the group being
wound for 24 volts, while the other set is driven
by Niagara current from the 220-volt power service
of the Buffalo General Electric Company. These
ringing machines and the wiring are arranged for
supplying the current for the selective or individual
ringing.
The direct-current motor in the center of
each group drives the alternating-current ringing
generators at a speed of 1,050 revolutions per minute and is a one-horsepower, four-pole machine.
The ringing buttons for the four-party lines are
connected with each of the small ringing alternators. The one-bell subscriber
receives
current

from alternator No.
FIG.

FRONTIER TELEPHONE EXCH.\NGE IN BUFFALO.

1.

electrical generators

and motor-generator

sets

(Fig.

2) were supplied by the Holtzer-Cabot Electric Company, the gas-engine equipment by the Westinghouse company, the telephones and switchboards by
the Kellogg Switchboard and Supply Company of

Chicago,
stalled

while

the

storage-battery

by the National Storage

plant

Batter3'

was

in-

Company

of Buffalo.
The storage-battery room is equipped with two
sets of accumulators, consisting of 11 cells each, the
present capacity of the four positive and five negative plates being 800 ampere-hours, while the output can be doubled when desired by increasing the

number of positives to eight plates and adding five
more negative plates. These cells are ZZ inches
long, 23 inches wide and IQ% inches deep.
The power switchboard (shown in Fig. 2) consists of three panels, the first of which is equipped
with Weston instruments, the voltmeter reading from
o to three volts for testing the individual storage
cells.
The second panel is equipped with the distribution switches and a Weston voltmeter reading

Power Plant and Switchboard.

i,

which

is

a bipolar machine

supplying a current of 1.5 amperes at a pressure of
100 volts, and a frequency of 17.5 cycles per second,
while the bell of the two-bell subscriber receives
its current from ringing alternator No. 2, supplying
a current of 1.5 amperes at a pressure of 100 volts
and a frequency of 35 cjxles per second. In the
same manner the bell of the three-bell subscriber
is rung by alternator No. 3, having the same voltage
and current, but supplied with six poles, while the
No. 2 machine only has four poles, the periodicity
being in this case 52.5 cycles, instead of 35 cycles
per second. Similarly alternator No. 4 rings the
four-bell line bells having the same voltage and
current, but a current of 70 periods per second, the
number of poles of this machine being eight. Each
bell on the line is thus adjusted to ring only with
the number of alternations which corresponds to
the proper alternator and button of tlie operator.
These buttons are colored red, green, black and
blue, and the selective ringing is thus easily manipulated by the operators at the main telephone switchboard.
The telephone switchboard of the Frontier Telephone Company i.< of the latest improved t>'pe of the

Fifj.

3.

Exchange Swii hbcard.

FRONTIER TELEPHONE EXCHANGE IN BUFFALO.

number of
of the

pieces and grade of posts. The author
that cedar posts are shipped in large

bill states

numbers from Northern illnnesota to Wisconsin,
Illinois, Iowa and the Dakotas. and often the consignees take advantage of the shipper and cull out a
large part of the shipment or fraudulently cut
the measurement

down

The Skagit Improvement Company has asked for
a franchise to install an electric-light plant at Woolley,

Wash.

volts.
The third or charging panel
supplied with two circuit-breakers, one for each
battery, together with Weston ammeter, reading up
to 250 amperes, and the usual switches.

from o to 50

is

by two motor-generator
lO-horsepower capacity each, one being held
These groups,
in reserve in case of emergency.
shown as the larger machines in Fig. 2, operate at
The motor receives
i.ooo revolutions per minute.
its current from the General Electric ser\-ice at 220

The

sets of

batteries are charged

Kellogg company, as will be noted by the accompanying view (Fig. 3), which shows a large part of the 23
sections already installed.
The complete switchboard on both floors will consist of 56 sections, with
three operators for each section. The board is finished in mahogany, and each section is five feet yVi
inches long and seven feet high. The total capacltjof the board when completed will be 18,000 lines,
which, including the four-party lines, will accom-

modate 36,000 subscribers.

"

:
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This board

veo' compact and

is

out with as large or larger

exchange

of patrons as that

list

modern common-battery systems.

is

similar to other

A

subscriber taking his receiver from the hook of

his instrument operates a line relay in the terminal

turn lights a miniature
lamp in front of the operator at the switchboard
proper. The girl inserts an answering plug in the

This

line

relay

in

jack associated with this plug, which in turn operates another relay, called a cut-off relay, which
extinguishes the line lamp. At the same time it
cuts the operator's switchboard line in on to the sub-

In

Missouri and

Kansas.

starts

of any company installing a completely' new plant.
The general working of this board and exchange

room.

Telephone Affairs

already equipped

is

It is stated that this

for S,ooo lines.

Some

rather interesting (although evidently slightly

inaccurate)

are given in the following
extract from a news article in the St. Joseph -(Mo.)
News of recent date
"James F. Land of Detroit,
Mich., is to succeed Alonzo Burt as president and

March

general manager of the Missouri and Kansas (Bell)
Telephone Company. The headquarters will remain
It is stated on good authority that
at Kansas City.
the Bell people are preparing to wage a fierce war
against Independent telephone companies, the most
vigorous fight to be made against the new Home
Telephone Company of Kansas City. It is not yet
known whether the change in the executive head of

1903

by the leading telephone companies. The main exchange is to be in operation on September 20th and
the sub-exchanges October -, October 15 and Novem'

ber

1903.

I,

statements

:

28,

Cost of Bell Service.

The

Kansas

city of

City, Mo., is investigating the
question of telephone charges. Edward P. Mo.xey,
an expert accountant, testified ar the hearing that
he had examined the books of the local Bell com-

pany

(Missouri

and Kansas Telephone Company)

and that the cost to the company of the service was
$28.81 per telephone in 1902, counting in a royalty
of $1.96 to the parent company. The number of
subscribers (in all the company's territory, apparently) was 25,794. In 1900, with 15,510 subscribers, the
cost was stated to b"e $31.21 per instrument, including
$3.66 royalty, and in 1501 it was placed at $32.22,
including a royalty of $3.24. When asked how he
had arrived at these estimates Mr. Moxey said: "I
took the total amount of actual expense and divideil
it by the average number of telephones in use during
the year.
In figuring the expense I eliminated
amounts aggregating $510,000, which had been improperly charged up as expense." Mr. Moxey said
that the books showed many improper entries.

Circuit-breaker for Third-rail Shoes.
At crossings, switches and drawbridges of thirdrail

electric railways the third rail is necessarily in-

terrupted,

Fig.

4.

Disiributi' g Pole.

Fig.

5.

Pole-bcs with Lit^btoiog Airetlers.

Fi|i.

Individual LigbloiDg Arrester.

6.

and

order to prevent breaking the
of the shoes leaves the third
rail at such a point it is customary to connect all
the shoes in multiple, so that current will always be
supplied through the shoe or shoes remaining on the
rail.
If two or more motor cars are coupled into
a train, all of the shoes are connected for the same
reason but it often happens that- at the places where

power

circuit

in

when one

;

the third rail

FRONTIER TELEPHONE EXCt£ANGE IN BUFFALO.
scriber's line.
After the lines are connected the
operator asks the nuitiber, and, having received it
from the subscriber, connects this subscriber by inserting another plug, called the calling plug, to the

desired

number.

The switchboard

cords are equipped with a double

supervisory s^'Stem, whereby an operator, by means
of the supervisory lamps associated with each plug,
can tell whether a subscriber does not answ'cr, is
talking over the line, or is through talking. The
switchboard is also supplied with the usual busy
test, whereby an operator, before making a connection, first touches one side of the line wanted with
the tip of her plug. If she hears a click, she knows
that some party is talking over that line, or, in other
words, the line is busy. If she finds the line is
quiet, there being an entire absence of the click, she
knows the line is not busy, and proceeds to make

the necessary connection.
Fig. 4 shows a distributing pole with ring top
and pole box, while Fig. 5 depicts a 25-pair pole
Fig. 6
box with fuses and lightning arresters.
illustrates the latest type of individual lightning
arresters, as installed outside of the subscriber's win-

dow

or entrance.

Arrangements

comfort of the operators

the

for

include a rest room, comfortably furnished, and a
dining room, where meals are supplied to the girls
at

actual

cost.

There

A

equipped hospital.
necessary instruction

is

is

also

a

small

but

well-

where the

"practice

room,"

"given to

new employes, has

been provided.
Tariff rates of the

Frontier Telephone

for unlimited service are as follows

:

Company

For business

telephones on direct lines the charge is $48 a year,
while for private service on direct lines the charge
On the party lines, the rates for business
is $36.

purposes
scribers

vary according to the number of subline.
The two-party business

upon the same

telephones cost $40 a year, three-party $32, and fourparty $24. In a similar manner the charges are

arranged for residence service at $24, $20 and $15 a
year for two, three or four-party lines, respectively.
TKe total number of subscribers already under contract is said to be more than 10,000, and several

thousand are already connected and are receiving
excellent service. As soon as the party-line instruments arrive, several thousand more will be connected up.

As

stated

14th, the

in

the

Western Electrician of March

formal opening of the exchange took place

on March loth. It was a great success, the building
being thronged from 2 to 10 p. m. Music, flowers
and refreshments added to the pleasure of the occasion.
Visitors w'ere received by Vice-president William A. Douglass, Assistant General Manager Wilbur
H. Johnston and others. The presidejit of the Frontier Telephone Company is E. C. Lufkin, the secretarj- and treasurer, Charles B. Hill, and the general
manager, Samuel E. Wayland.

the
St.

company

will

make any changes

in the force of
not thought so by local officials.

Joseph, but

it

is

Land

is

what

James

F.

is

known

in teleplione circles

being given him because of
his success in driving out so many Independent companies started in opposition to the Bell company.
He was formerly state superintendent of the Michigan Telephone Company, but he resigned that position to accept that of general manager of the Misas a 'buster,' this

title

and Kansas Telephone Company in this diswhich embraces Missouri, with the exception
of St. Louis, Kansas, Oklahoma and the Indian Territory.
It is possible that the proposed war by
the Bell people will be extended to St. Joseph, where
souri
trict,

the Citizens (Independent) company is strongly entrenched, and gradually spreading out. Just what
method of warfare is to be adopted has not been

Advices from Kansas City are to the
Mr. Burt will continue as president and
general manager of the ilissouri and Kansas company and that Mr. Land will assume the duties of
assistant general manager on April ist.
In an interview with a reporter for a Kansas City paper, Mr.
Burt is quoted as saying in answer to a question
'Does the Bell company propose to make an aggressive fight on the Home Telephone Company?'
'Not especially. We do not expect to drive that
company out. It will simply mean that Kansas City
business men will have two telephones in their
place of business, just as they do in St. Joseph, St.
Louis, Leavenworth and other towns where there
are competing telephone companies.'
announced.
effect that

No

interrupted there are metal strucswitch stands or bridge girders or

is

tures,

such' as

other

grounded metahvork, w'hich may come

close proximity to the shoe as
is

danger that the shoe which

the' third

rail

may

it
is

into

passes, so that there

out of contact with
from the

establish a short-circuit

other shoes to ground, which short-circuit would injure whatever lay in the path of the heavy current
which would instantly flow through the short-circuit,
besides interfering with the service.

Moreover, the

shoes on the opposite side of the car from the third
rail are "alive," and as they are protected only by
a short wooden guard, which stands some little distance above them, there is great danger that some-

one may accidentally come in contact with one of
them and receive a serious or even fatal shock.

A patented invention of Montraville M. Wood of
Schenectady, N. Y., aims to prevent this dangerous
possibility by so constructing each shoe and its connections

that

unless

resting in

contact with
This is accomplished
by utilizing the plav of the shoe in a vertical direction in excess of that required to allow for irregularities in the track or the swaying of the car truck.
the third rail

it

it

is

will be dead.

Kansas City Contract AvifAEDED.
many telephone men, especially

doubt,

in the
territory surrounding Kansas City, will be pleased
to learn that the contract for the central-office equipment for the Home Telephone Company, Kansas
City, Mo., and Kansas City, Kan., has been awarded.
The successful competitor is the Stromberg-Carlson

Telephone Manufacturing Company of Rochester,
N. Y., and Chicago. The contract comprises four
exchanges. The main exchange, having a capacity
for 12,000 lines, will be equipped for the immediate
operation of 4,500 lines, and capacity for 360 trunk
lines, with present equipment
of 120 lines.
The
East Branch exchange will have an ultimate capacity
of 7,200 lines, equipped for the immediate operation
of 1,200 lines, With capacity for 360 trunk lines and
a present equipment of 75 lines. The South branch
exchange will have a capacity for 7,200 lines and
a present equipment of 700 lines, with capacity for
360 trunk lines, with a present equipment of 75 lines.
The Kansas City (Kan.) exchange will have a capacity for 7,200 lines and will have a present equipment of 800 lines and capacity for 360 trunk lines,
with a present equipment of 80. ."Ml of the above
boards are to be of the bridged multiple relay, lampsignal central-energy type.
The contract also calls
for the necessary wire chief's, monitor's and chief
operator's desks, distributing frames, lightning arresters, power plant, storage batteries and a complete central-office equipment.
This is ^robablj' one
of the most important contracts that has been
awarded for a considerable time. It is stated that
the company has been for some months closing the
deal, during which time it has made a thorough
investigation of the telephone apparatus manufactured

CIRCUIT-BREAKER FOR THIRD-RAIL SHOES.

when the shoe runs off the third rail and
drops below the normal limit of oscillation it opens
a switch which may be either in the power lead
itself or in an auxiliary circuit containing an electromagnetic switch controlling the power lead.
In
either case the dropping of any shoe below the lowest
normal position it occupies while in contact with the
rail breaks the connection between that shoe and
SO that

the others after the

circuit

is

broken between the

shoe and the rail, so that the shoe is de-energized
so long as it remains in this abnormally low position
and out of contact with the third rail. By breaking
the power circuit at the shoe and then opening the
power lead all danger of an arc at the switch in the
power lead is avoided. The accompanying drawing
is a sectional end elevation of a third rail and contact shoe, the latter being provided with a switch
controlling an electromagnetic switch in the power
circuit.

The Middlesex and Elgin International Electric
Railway Company has been granted a 50-year franchise to operate a railway in Vancouver, B. C, and
vicinity.

=

:
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Lightning Arresters for High-potential
Lines.
To protect lines carrying high-tension currents, cerThe protecttain essential conditions are requisite.
ive devices should at all times be capable of permitting the escape to earth of all atmospheric discharges, and under normal conditions absorb only
the minutest fraction of the initial energy developed
the dynamos.
The disconnections and the swinging arresters, do not fulfill these conditions, writes A.
Bainville in L'EIectricien, because in both of these the
ground wire is opened either permanently or intermittently.
The liquid rheostat does not fulfill the
second requirement. The '"horned" arrester and the
"comb," formed of a series of points from the line
wire in close proximity to similar projections from
the ground line, and the condenser arresters, formed
of alternate disks of metal and mica, made up in
sections and used in sets of a greater or less number,
according to tension requirements, with the first and
last of the plates metallic, one being connected to
bj'

243

the elements are continued upward by a copper rod
connection, constituting the extremes or horns of the
arrester.
The several elements are mounted on
porcelain insulators, which are held in position by
the aid of a spring, fixed on the cross-arm.
For potentials higher than 5,000 volts the insulation is doubled, as shown in Fig. i.
Each element has two terminals. One of these is
connected direct to earth or through a rheostat; the
other communicates with the line and with the
switchboard, through a self-induction coil. This coil
is so placed as to stop atmospheric discharges which
are high, while the alternating current is comparatively feeble, and passes this "potential bridge" without appreciable fall of potential.
The multiplicity of elements permits of reducing
the potential by dissipating the arc, which in its tendency to rise, finally extinguishes itself becoming
feebler as it lengthens. The temperature is not materially raised as a consequence, and the manv elements afford so many occasions for extinguishing
the arc, that a single ground connection is sufficient
for the series.
The extinguishing of the arc is automatic, as suggested above but it should be noted that the masses
between which the sparks pass are of such magnitude
as to prevent undue heating ^and this space can be
graduated as circumstances require.
The apparatus, as arranged for three-phase cur-

—

;

—
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rents,

is

shown

in Fig. 2.

New Telephone Companies

in

Indiana.

During the last week a number of new telephone
companies were incorporated in Indiana. These comFIG.

I.

LIGHTNING ARRESTERS FOR HIGH-POTENTIAL
ARRANGEMENT FOR 5,00O VOLTS.

LINES.

—

—

and the other to earth none of these satisfy
the requirements and conditions.
W'ith all these forms of arresters a portion of the
discharge still passes over the line, and it is necessary
to intercalate a self-induction coil, especially in systems where the insulation is weak or the generators
are not thus protected.
Now any of the above forms of arrester may be
used to advantage on high-tension systems, but the
number and position of these devices should be
carefully chosen
it is necessary to proportion the
number to the length or surface of the aerial conductor and never to depend on the ordinary "comb"
protection principle.
In all cases the ground wire should be without
angles, lead as directly to the ground as possible,
and be kept carefully away from metallic surfaces
and points, and the ground plate should be carefully
placed well down in good conducting soil. Circumstances in each individual case must settle these

line
all

;

particulars.

Those forms of arresters in which the discharge
is permitted from points across an air space to a
ground connection either a plate or a comb, are
unsafe when enclosed, because of the arcing, and

—

they constantly deteriorate with age, rendering renew-als necessary and constant and where these are
placed outside, subject to atmospheric influences,
other objectionable results follow.
It is the aim of the apparatus described by Mr.
;

Bainville to

surmount these

difficulties.

The apparatus
each formed
support,

and

consists of a series of elements,
of two metallic pieces, mounted on a
connected by a copper conductor in

panies wiU-operate in various parts of the state and
may be noted as follows
Stout's Creek Telephone Company, which proposes
to build and operate lines and exchanges in Monroe
County. Samuel M. Hunter and John A. Parks of
Bloomington are the incorporators.
The Garrett Telephone Company, to construct an
exchange and lines in Garrett and throughout DeKalb County. This company has a capital stock of
$iS,ooo.
S. A. Beekner, E. E. Grant and R. L.
Mason are incorporators.
The Landessville Rural Telephone Company, capital stock $42,000, which proposes to establish, exchanges, construct and operate lines in Grant and
Huntington Counties. S. H. Shilholtz and Henry
Wine of Marion and Rudy Freeman, L. D. Johnson
and Wade Robinson of Landessville are the directors.

The Amboy Home Telephone Company,

2.

LINES.

LIGHTNING ARRESTERS FOR HIGH-POTENTIAL
FOR THREE-PHASE SYSTEM.

—ARRANGE.MENT

form of an inverted V. These elements are not
Half of them are hollow, cylindrical, and
cone-shaped at the top, while the others have each
a semi-circular recess on each of four sides, and are
capable of being adjusted as to distance from the
the

elements of the other type.

The

pairs

are

each

a vertical axis for adjustment. The space between
the surfaces of the two types of elements a flash
space can be adjusted to a fraction of a millimeter.
The number of elements is proportioned to the
electromotive force of the current.
The extremities of each of the parts or halves of

—

—

Telegraphy and Telephony
the German Army.

in

The German army is paying especial attention at
present to the question of military telegraphy, and
has a specially equipped corps of officers and aids
for this purpose. An improvement in the telegraph
service has been introduced by the law of 1899, which
resulted in the formation of a special corps under the
orders of the inspector of troops. The telegraph
operations are now carried on by a body composed of
three Prussian battalions, a Saxon and a Bavarian
corps and a Wurtemberg detachment, making a total
of 50 officers, 160 under-officers and 1,353 men. The
telegraph regiment is commanded by the inspector,
who is the chief officer of the army telegraph department, and his authority extends over all questions
relating to military telegraphy

and carrier pigeons,

having his headquarters

at Berlin and overseeing
the military and telegraphic instruction of the corps.
The troops composing the telegraph corps are at
present divided into three battalions, of which the
first is located at Berlin.
Here is also situated the
Telegraph School of the Cavalry. The second battalion has its headquarters at Frankfort-on-the-Oder,

capital

The Farmers' Accommodation Telephone Company
of Green Township, Hancock County. This company
will construct a neighborhood system.
Its officials
may be reached through the Greenfield postoffice.
Word has been received from Trenton, N. J.,
that the Illinois and Indiana Telephone Company
that filed articles of incorporation there on the 17th
inst., with a capital stock of $2,000,000, would soon
file a copy thereof with the secretary of state of
Indiana. It is understood that this is an Illinois
movement to build long-distance Independent lines
in that state and that the company has been organized
for that purpose. The lines would naturally have
some connection along the Indiana border or possibly
branch into the state, and thus Indiana is included.
Louis P. Bailey, Joseph H. Mitchell and J. J. McLarren of Jersey City are the incorporators' names,
but it is understood a number of Illinois men are
back of the enterprise.

12 neighborhood lines which extend into three or
four townships. The purpose of the company is to
The
secure connections with surrounding towns.
united company has nearly 500 patrons. S. Hayes,
JJ. F. Hoover and Adam Fadley are directors.
The Columbia Electric Company of Indianapolis
has filed articles of incorporation with a capital stock
of $50,000. The company proposes to manufacture
and sell telephones and other electrical appliances,
build and install telephone or other electric plants,
and may also construct and operate such plants, own
and lease property and machinery for that purpose.
The company's plant and offices will be in IndianapSeymour Mason, F. N. Martindale and Luther
olis.
R. Frost are the incorporators.

identical.

mounted on the cross-arm, and are movable about

Military

stock $5,000, will construct and operate a telephone
system and exchanges in the town of Amboy and in
Miami County. W. P. Miller, W. H. Houck, Robert
Ridgeway and E. E. Cox are directors.
The Orange Mutual Telephone Company of Orange, Fayette County, with a capital stock of $35,000.
This company proposes to construct and operate telephone lines and exchanges in Fayette, Franklin and
Rush Counties. The company will also deal in telephone supplies.
The directors are William F.
Schrontz, W. P. Sipe, W. R. Conway, George A.
Looney and John McKee, all of Orange.

The Sulphur Springs Co-operative Telephone Company of Henry County has been organized by uniting

FIG.

and others. The meeting was presided over by P.
Junkersfeld, vice-president of the association, owing
to the absence of President Woodworth. The next
meeting of the association will be the second of the
semi-social evenings planned for this year, and will
be held at the Albion Cofe in the Pullman Building
on April 3d. Dinner will be served at six, to be
followed by a paper on "Effects Produced by Grounding the Neutral on an Alternating-current System,"
by G. M. Eastman, in charge testing lalforatory of
the Chicago Edison Company.

Chicago Electrical Association.

A

regular meeting of the Chicago Electrical Association was held on March 20th at the association
rooms, about 60 members and visitors being in attendance. The paper of the evening, on "Telephone
Service," was delivered by S. J. Earned, general
superintendent of the Chicago Telephone Company,
and may be found elsewhere in this issue, with an
abstract of the discussion, which was participated in
by Messrs. Lamed, Almert, Hale, Dimick, Tanner

GERMAN SOLDIERS TESTING MILITARY TELEPHONE
LINE.

and the third at Coblentz. At Munich is the center
of the Bavarian telegraph corps, as well as the Bavarian military telegraph school. In time of peace
telegraph troops do not employ the regular army
horses, but are provided with horses used especially
for this employ, these being kept in the barracks of
the telegraph corps at Berlin, Spandau and Ehrenbreitstein.
The total equipment of a telegraph battalion comprises a lieutenant, an under-officer, 32 men

and 48 horses.
In the illustration the troops are shown running
a telephone line through the woods, and are testing it
by the apparatus placed against a tree. The formation of the communication troops, and especially of
the telegraph corps, has led to the transformation of
the old Military Telegraph School. The latter, which
is situated at Berlin, has served since 1901 to give
Instruction to the officers and under-officers of the
cavalry. The course for the officers lasts five months,
from the 4th of January to the 31st of May, and is
followed each year by 34 lieutenants of the cavalry, chosen among those who show a special aptitude
The under-officers' course lasts nine
for such work.
months and has 83 in attendance, one for each regiment of cavalry. The technical instruction which is
given in the school, as well as in the field work, includes all the details of military telegraphy, electricity,
optics and telephony, commencing with the manipulation of apparatus, placing of telegraph and telephone lines, and is completed by exercises In erection
of lines and testing. The telegraph corps also carries
out field work during the annual grand maneuvers of
the German army. At Berlin the corps has constructed a permanent system of telegraph and telephone lines, which serve to connect all the principal
barracks and other buildings of the army, and includes no less than 46 different stations.
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Temporary World's

Fair

Power House

Completed.
in which will be
machinery for use on the
World's Fair grounds during the pre-exposition period has been completed, and the work of installation

The temporary power house

located

generating

the

well advanced. The building is but a wooden
covered with corrugated iron, and will be replaced by the $ico,ooo steel structure, the contract
for which has been let to the American Bridge
Company, as soon as the steel can be obtained. However, this temporary building is, in reality, a government bonded warehour^e, as the Durr boiler to be
installed therein entered the United States under
bond, as will most of the machinery that will be
exhibited by foreign manufacturers. The steam generating machinery is, with the exception of the Durr
boiler, of American manufacture, and consists of one
250-horsepower Morrin-Climax water-tube boiler and
one 300-horsepower boiler of the same type, both
furnished by the Clonbrock Steam Boiler Company
of Brooklyn one 70o4iorsepower Durr marine-type
water-tube boiler, manufactured hy the DuesseldorfRatinger Rohrenkesselfabrik of Duesseldorf, Germany; one Sorge-Cochrane feed-water heater and
is

now

shell,

;

on the exterior of the building may be varied
from zero to full candlepower as gradually as de-

lights

The

200-kilowatt transformers will be used
in connection with motor-generators or rotaries, to
supply the building with direct current at no volts.
The cables are strung on insulators mounted on the
lower chords of the roof trusses, about 70 feet from
the ground, and are of the usual stranded rubbersired.

covered type.

New Telephone-system
Among

Patents.

telephone systems brought out by
American inventors is a lock-out party-line system,
the invention of Charles Lane Goodrum and Jacob
William Lattig of Philadelphia. The invention has
for its object the production of a party-line system
such that when the line is in use by one party the
other parties whose telephone sets are in connection therewith can neither "listen in" nor call central or each other until
the line be again idle.
In the operation of the system the inventors provide
for an exception when it is desired to permit two
In such
subscribers on the same line to converse.
recent

March

28,

1903

improved telephone sj^stem, the exchange functions
of which are "more perfectly performed by simpler
apparatus than heretofore." They assert that they
avoid the disadvantages of the cut-off relay with
its three-conductor cord and also the method of cutting off in the jack, by using shunts, closed when
the plugs are inserted.
In most common-battery
systems the supervisory signals are controlled by
ordinary neutral magnets, which when brought into
connection with the lines respond to the flow of current therein to conceal their signals and when deenergized cause the display of their signals.
Obviously when the cord circuits are disconnected and
out of use some provision must be made to prevent
the continued display of the signals. This is usually
accomplished either by switches in the plug seats or
by extra relays. The inventors avoid all complication in this respect by providing polarized relays
connected to conceal their signals when disused or
in the absence of current in the lines and to display
their signals under the single other condition only.
The signals they describe as supervisory signals

improved Central-eoergy Systeai.

NEW TELEPHONE-SYSTEM PATENTS.
with a normal rating of 1,500 horsepower,
furnished by the Harrison Safety Boiler Works of
Philadelphia, and also Cochrane steam separators
and Reliance steam traps one lo-inch exhaust head,
built by the Pittsburg Gage and Supply Company,
Pittsburg; one 30C>-horsepower, high-speed, automatic
tandem-compound engine, supplied by the Buffalo
Forge Company, Buffalo, N. Y. one 240-horsepower
high-speed automatic simple engine, furnished by the
Skinner Engine Company of Erie, Pa.
one 200kilowatt, revolving-field, 6o-cycle Stanley generator,
built by the Stanley Electric Manufacturing Company of Pittsfield, Mass. one 150-kilowatt, 6o-cycle
Warren generator, supplied by the W'arren Electric
Company of Sandusky, Ohio; two duplex steam
boiler-feed pumps, with a capacity of 100 gallons
per minute against a boiler pressure of 150 pounds,
furnished by the National Steam Pump Company of
Upper Sandusk-y, Ohio.
The Stanley generator will be direct-connected to
the Buffalo engine, and the Warren generator to the
Skinner engine, the two units having a capacity of
7.CC0 incandescent lamps, which will be used for
lighting the grounds during the pre-exposition period,
and especially for lighting the Liberal Arts Building
for the dedicatory exercises, to be held therein on
April 30th and May ist.
purifier,

;

;

;

;

The Loomis-Pettibone Company

of

New York

Nearly all the cables for the lighting circuits
of the Education Building have been strung, and the
Electricity Building will next receive the attention
f Chief Rustin.
As these two buildings are almost
identical in size and shape, occupying positions on
each side of the Grand Basin, the wiring will not
differ materially, except for the fact that in the Electricity Building current will be available at seven
voltages, while the needs of the exhibitors in the
Education Building will require but one, or. at most,
two. The cables of the 6.6oo-volt lines will enter
the transformer house, located in the court of the
building, where they will serve three sets of transformers three 250-'kilowatt, three 200-kilowatt and
three 50-kiIowatt. The largest set will supply current for the decorative circuit, that is to say. the
20,000 incandescent lamp^ on the e.xterior of the
building.
This load will be carried by four feeder^,
each side of the building being fed by an independent
line, controlled from the transformer house.
Tn the
same manner, the grounds surrounding the building
will bc^ supplied through four feeders, while the interior lighting will require two lines.
The decorative
circuits will be equipped with dimmers, so that the

—

lock for the switch, a polarized controlling-magnet
therefor having a biased armature normally set to
locking position, together with means to connect
this magnet to one side of the line in initiating a
call, so that it will thereupon unlock the switch if
the line is idle, but retain it locked if the line is busy.
A source of energy is connected across the line and

—

might very well have other functions for instance,
replacing line signals or trunk signals. "We desire
it to be expressly understood," they state,
"that we
consider ourselves to be the originators of this type
of signal controlled by the differential action of divisions of a single battery or generator or of separate units employed in the relations pointed out with
the regard to the supervisory signals herein.
As it
would not require more than the skill of a trained
electrician or telephone engineer to make the changes
required, we consider that all such changes are well
within the scope of our invention." The system is

shown
The

in Fig. 2.

object of an invention for a subscriber's telephone circuit of William W. Dean of Chicago, the

patent for which

is assigned to the Kellogg Switchboard and Supply Company, is to remove the receiver entirely from the influence of the energizing
current traversing the microphone, whereby several

is

considering the installation of a 3,000-horsepower
gas-generating plant, in connection with the exhibitors' power plant
in
the Machinery Building.
The plant will be installed as an exhibit, and will be
chiefly interesting from the fact that it is the only
system in the world that successfully uses bituminous
coal for the manufacture of producer and water gas.

.

case a specific action on the part of an operator at
the central office or its equivalent is required, and
in every case a call must first be made to the central office before communication can be had over the
line.
Such systems are usually designated "lockout" part3'-line systems, and this apparatus is designed to work with centralized or common battery.
However, it can be adapted to other than commonbattery systems, and it will work equally well where
selective or non-selective signaling is employed.
The invention consists, essentially, in the employment at each subscriber's station of a mechanical

FIG.

divided

3

NEW TELEPHONE-SVSTEM

such fashion that normally the side of
line above referred to will be at such a potential
and receive such a polarity as to insure the proper
operation of the first locking device brought into
connection with the line by a calling subscriber; but
after such subscriber shall have secured possession
of the line the bridging of his telephone set thereacross will cause a reversal of the polarity, so that
any locking devices thereafter brought into connection with the line will remain in locking position.
When one party has called and thus obtained exclusive control of the line, if it is desired to permit
another party to come in means are provided whereby
the polarity of current on the line may be momentarily reversed by the operator.
As an incident to the operation of the locking
apparatus a visual indicator is actuated at each stain

tion to display the alternative indications of

or "O. K."

Any

other desired legends

stituted for these, or the indicator

may

"Busy"

may be subbe dispensed

with.
The accompanying drawing (Fig. i) is a
diagram of a subscriber's line having three stations
upon it, together with portions of the apparatus at
the central station and the Hne-lerminal and signal-

ing devices.

The same two

inventors are the patentees of an

PATENTS.

— SUBSCRIBER S

CIRCUIT.

objections are obviated.
The receiver is included
in a path which is opaque to the passage of the energizing current, which is usually continuous, while
a parallel path is provided around the receiver which
is
opaque to the passage of the talking currents,
while permitting the energizing current to pass freely
therethrough. In practice a condenser is usually in-

cluded in the path containing the receiver and an
impedance or choking coil in the path which is parallel thereto.
Fig. 3 is a diagram illustrating a system embodying Mr. Dean's invention.

Prospect of

War

in

Los Angeles.

The Home Telephone Company

of Los Angeles,
ready to give service to subscribers.
California correspondent writes that a
war in telephone rates is predicted for that city.
An insider says that the Bell people backing the
Sunset will be willing to make any effort necessary
to overcome competition of the Home Telephone
Company. The Home officials say that they will
start with 500 subscribers and that no charge will
be made for service until 3.000 instruments are in
use.
They also state that they expect soon to enter
Cal.,

is

just

about

A

San Francisco.

—

:

March
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Traction and Municipal -ownership Is-

sues

Republican.
Chicago is great in all things except its niimicipal
goverument. The enterprise, patriotism and devotion of
Its government of
its citizens have achieved marvels.
Its citizenship at the present
itself of late has failed.
its government
time has the admiration of the world
;

of

which we now approve as necessary to a proper settlement of the traction question, are as follows
The passage by the Legislature of a municipal ownership enabling act
this to be an absolute prerequisite to
any consideration of the traction question.
The reference of all proposed extension ordinances to
a vote of the people for their saactinn and indorsement.
;

Chicago is in the throes of its biennial campaign
preceding the election of a mayor and other city
So much attention has been attracted by
the street-railway situation, municipal electric-light
plant and general municipal-ownership question as
issues in the campaign, that the following extracts
from the platforms of the two political parties may
be of general interest

respect
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:

Chicago IVIayoralty
Campaign.

in

officers.

the

:

none.

The Democratic party, through itiyor Harrison, has
At
been in control of th ecity for well nigh sis years.
the expiration of Mayor Harrison's first term he nought
re-eiection upon the ground that he alone could settle
the traction-franchise question upon a basis satisfactory
We then charged that Mayor Harrison
to tlie people.
would never settle the franchise question, but he was
At the end of his second term the Democratic
re-elected.
platform reiterated its claim and demanded "an early
street-railway franchise question"
of
the
settlement
within the next two years. These last two years, so big
with premise, have also failed to bring results, but
liave veritied our repeated and earnest statement that
Mayor Harrison did not desire to settle the franchise

An improvement of accommodation which will do away
with the present uncomfortable, unwholesome and indecent overcrowding of cars.
Adequate cimp<':,&ation in thj form either oj^ a percentage of gross receipts paid into the treasury as a
trust fund, to be expended solely on the public streets, or
a reduction of fares, or a combination of both forms.
An express waiver of all alleged rights under the 99year act.
Provisions for municipal ownership at the earliest
possible date.

The simultaneous expiration of all franchises on or
before 20 yeai's from the date
of
grant and the
express prohibition of the transfer of a franchise to a
foreign corporation.
The use of the underground trolley within certain boundaries
the realignment of terminals that transportation
may be rapid and street congestion avoided the use of
the modern grooved rails in all paved streets and the
paving of rights-of-way by the traction companies with
asphalt or dressed granite block.
A universal system of transfers.
Full publicity of accounts.
A system of arbitration for the settlement of disputes
arising between traction companies and their employes.
A single-car service instead of the present train service.
Proposed Reforms. We favor the municipal ownership
;

;

—

is of sheet steel, corrugated to strengthen it for
about two-thirds of its height. The plates fit tightly
in the jar, with their vertical edges pressing against
hard-rubber side frames that have properly spaced
grooves to receive them. They rest on four suitably
grooved hard-rubber wedges, and are separated by
hard-rubber strips.
The plates themselves consist of very thin sheetsteel frames, into the "windows" or slits of which
are hydraulically pressed briquettes
of iron and
graphite or nickel and graphite (according to whether
the plate is a positive or a negative), covered with
perforated steel retaining lids. The positive plates
are all connected together within the cell and fastened to the positive terminal, which is brought out
through a rubber bushing in the cell cover. A nut,
held from unscrewing by a cotter key, clamps the
connecting wire to the terminal, outside the cell.
The negative terminal is brought through the outer
side of the cover in the same manner, and connected
outside to the positive one of the adjoining cell.
There are two other openings in the cover of the
cell
one for filling it, and one for allowing gas to
escape.
The former has a hinged spring cap that
opens upon releasing the catch. The gas valve has
a mushroom-shaped top that, should the cell be over-

cell

—

question.

The onlv progress which has been made in this whole
matter i.s "to be credited to the local-transportation comA majority of this committee of the City Council.
mittee are Kepuhlicans, whos>: records upon the franchise question in some eases antedate, and in all cases
surpass in zeal, courage and honesty the record ot Mayor
This committee has the entire contidence of
Harrison.
Its labors, however, have neither been
the community.
encourased nor aided by Mayor Harrison. This committee, despite the mayor, has presented an able and comprehensive report a report which would solve the problem to the satisfaction of our people. This report will
never be expressed in law as long as the Democratic
party is in control of the City Hall. The promises of two
years ago will be repeated by the Democratic party in

—

this

campaign.

Can the people of Chicago longer doubt that the settlement of the franchise question is conditioned absolutely
upon the return of the Republican party to power in this
cityV
That party proposes the following terms of a settlement of this question
There shall be an immediate settlement of the traction
on the lines laid down in the report of the
committee on local transportation of the City Council
of the city of Chicago, to the end that the best streetcar service attainable shall at once be secured for the
people of the city of Chicago.
Enabling legislation should be passed at once by the
General Assembly which will give to the city of Chicaao
the Dower and authority to own and operate street railways and ether public utilities.
The question of municipal ownership or operation of
street railways shall, upon petition, be submitted to
the people before adoijtion.
No renewal of the expiring franchises shall be made
unless the claimants under the so-called 90-year act
shall specifically waive any and all alleged rights thereunder.
Xo grant shall be for more than 20 years, and
the city shall reserve the right to take over such
lines at such times as may be fixed in the ordinance
prior to the expiration of the period of the grant, upon
paying equitable compensation therefor.
One city, one fare, whether the streets are occupied
by one or more companies.
In any ordinance that may be granted the city shall
retain such control and supervision of the service as
shall assure the best service for the entire period of the
:

question

grant.

The compensation to be exact^'d by the city shall be
based upon the gross receipts and shall be either in cash.
in lower fare=;. or in such other form as shall be found
best for the interests of the whole people of Chicago.
In the development of our city the congestion of traffic
in the business district becomes more apparent every
day. and to relieve this situation a system of subways
must of necessity be constructed in the near future, and
these subways should be owned or controlled by the city
or Chicago.

EDISON STORAGE BATTERY EXHIBIT IN CHICAGO.

The merit system adopted by an overwhelming majoritv
of the people, has been made to serve but one purpose.
to protect incompetent employes, and we reaffirm our
faith in the principle of the merit system and pledge
ourselves to emoloy it for the purpose it was intended
the elevation of the public service.

Democratic.
ISO" the present city adoiinistration, on coming
found the then existing municipal couditions
*
•
«
disheartening and deplorable.
The municipal
electric-light plant, installed under a previous DemoIn

into office,

administration, was at a standstill, if, indeed,
not actually retrograding from lack of interest and attention the street-railway service, bad enough now. was
woi-se then, the cars being too few in number, without
vestibules, fenders or adequate heating, and, owing to
the companies' refusal to issue transfers, in many localities passengers were compelled to pay two and even
three fares for a single ride.
The application of business methods to the ciectrical
department of the '-ity has roundly diminished the cost
per annum of each lamp one-half and increased the number of lamps, fourfold, making this the largesz electriclight plant owned by any municipality in the world.
The traction companies have been compelled to furnish
more cars, to equip them with vestibules, fenders and
proper heating apparatus, and. as the result of hardfought litigation, to give transfers good for a single ride
anywhere in the city upon their respective liups and to
carry children at half fare.
The platform clamor of the recent Republican city
convention for an immediate settlement of the traction
question
comes burdened with suspicion when citizens reflect that this clamor is raised by -the same political machine which less than six years ago was urging
upon the State Legislature the infamous Humphrey and
Allen bills.
We insist that it is more important that
the traction question be settled right than that it be settled speedily.
In his message to the Citv Council in
1899 Mayor Harrison closed the discussion of the streetrailway question with the following words
"One hear;3 occasional criticism of the failure of the
present city administration to pass constructive streetrailway legislation.
Whenever the traction companies
are ready to take up a settlement of the question upon
the foregoing lines, constructive legislation mav readily
be had.
Until they express a willingness to "approach
the question with due regard for the rights of the citizens no honest-minded critic can find fault wlrb the
city administration for its neglect to pass constructive
cratic

:

;

legislation.*'

The terms then proposed by Mayor Harrison, and

of

and operation of gas and

electric-light plants, telephone

systems and other public utilities at the earliest date
possible and demand enabling legislation therefor.
We favor the speedy construction of a d-jwntown system of subways, to be owned and perpetually ctinirolled
by the city.
We favor the principles of the initiative and referendum upon all important municipal questions, and demand
enabling legislation to that end.
We insist that the use of the waterpower of vhe drainage canal should not be granted to private persons or
corporations, but preserved for the general purposes of
the municipality.
We favor a strict and impartial enforcement of the
civil-service law and demand its extension to the county
and the state.

Graeme Stewart is the Republican candidate for
mayor and Mayor Carter H. Harrison the T>emocratic.

Edison Storage Battery Exhibited
Chicago.

in

The first public exhibition in Chicago of the new
Edison storage battery took place last week. The
battery was shown as one of the exhibits at the
Auditorium Hotel prepared for the inspection of the
delegates and visitors to the fourth annual meeting
of the American Railway Engineering and Maintenance of Way Association, held on March 17th. i8th
and 19th. The exhibit was in charge of W. G. Bee
of the Edison Manufacturing Company, which also
showed a line of Edison-Lalande primary batteries.
A view of the exhibit is given in the accompanying
illustration.
On the board are shown a complete
which
cell and all the different mechanical parts
enter into its construction. Above are seen a complete cell and one with a portion of the side broken
away

to

show

turned, closes the two small gas passages in the
gauze-fitted cap over it, and effectually prevents any
liquid from escaping.
The fine wire gauze, operating on the principle of the Davy miner's lamp, keeps

the gas from firing back and blowing up the cell,
should any of that which escapes become ignited.
The cell cover fits sufficiently close upon the top
of the jar to make a lluid and gas-tight joint.
The cells exhibited w^ere of 200 watt-hours capacity, they being capable of furnishing
160 amperehours at an average discharge voltage of 1.3 per cell.
They can be run dowm to
without damage, but
ordinarily are not discharged below 075 volt per
cell.
Each cell has 24 plates 9% by 4% inches in
size and o.i inch thiclc
These plates are capable
of discharging at as high a discharge rate as 200

amperes without damage.

cells

weigh 18 pounds

Bell

Telephone Output.

The American Telephone and Telegraph Company
reports

its

output of instruments for the month ended

February 20th as follows
February:
Gross output

Returned

Netoutput
Since December
Gross output
Returned

1903.

1902.

1901.

91.844
35.188

95.584
36,855

73.310
26,144

56,656

58.729

47,166

34,858

221, 6Si

I39i358
51,910

117,125

78,474

182,996
71,651

143.207
20... 3, 293. 527

111,345
2,637,355

87,448
2,040,264

74,745
1,655,250

The commissioner

in

4,2,380

of patents has denied the petiwhich he made applica-

tion of Edward D. Priest in
tion for a rectification of a

a

1900.
58,272
23.414

i:

Net output
Outstanding February

the construction of the plates.

Although the Edison battery has been described
in general in previous issues of the Western Electrician, some facts concerning its construction and
operation may be of interest. The jar used for the

The

each.

mistake made by him
connection with the reissuing of a patent covering
electrical apparatus.

means for insulating

a
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Our esteemed contemporary, Feilden's Magazine of
London, is no longer "militantly British," apparently,
but simply a plain "engineering review." Perhaps
the task of setting aright
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Then, again, the gossips declare that

amalgamation.

imminent increase to $250,000,000 of the stock
is now spoken of as a

the

of the Bell company, which
certainty,

has a confirmatory look.

circumstances seem
ger than before, but

to 18th.

National Electric Light Association, Auditorium
cago,

May

Hotel, Chi-

2Gth to 2Stb.

Canadian Electrical Association, Toronto. Ont., June

loth to

tsth,

American Street Railway Association, Grand Union Hotel,
Saratoga, N. Y.. September 2d to 4th.
American Electrotherapeutic Association, Hotel Windsor, Atlantic City, N. J., September 22d to 24th.

it

is

true that

much money

—

which

outlined in the descriptive article, the ques-

is

of getting customers

tion

will probably present no
But a great deal of building wiring
and many underground connections remain to be

great difficulty.

accomplished, although this part of the
present no insuperable difficulty.
Of

drawback

to the

fined

at

majority of the large
if

described at length in an

illustrated article in this issue.

ing to this exchange

ment
for

for

lies

The

interest attach-

in the fact that

subscribers

10,000

is

an equip-

designed

entirely

automatic switching operation, dispensing alto-

gether with the operators

will be con-

it

of these considerations

arc

work

satisfactorily?"

who make

the answer to that

It is

is

awaiting with

eagerness.

the

of the Illinois Telephone and Telegraph
is

all

one

course,

service will be the

inquiry which the telephone world

Patience

—

But

first.

work should

pacity

be found impos-

of the most interesting of telephone installa-

Chicago

new company's

comparatively limited area to which

the connections

an excellent virtue, but, with a

is

of the difficulties

realization

in

would seem

it

matter of a couple of
months, perhaps the automatic switches must be
clicking with the messages of subscribers. "We believe that the company has no subscribers pledged
as yet, but under the plan which it has evolved, and

may

strongly urged.

— that

that

it,

—a

favorable to the mer-

step

One

has been spent on

the old difficulties are

number

full

way, one

the

in

still

greater progress were making in the
development of space telegraphy. Tests',
experiments, patents and financial prospectuses there
are in plenty, but where is the station where one
may go with his message and his fee and send a
wireless message over a distance of a hundred miles
or even 50 miles? It is now five years or more
since the sending of the first aerial message was

wishes

that

practical

at "Central" in the existing types of exchanges, with

heralded to the world, and

which all are familiar. Automatic exchanges having
working capacity up to 1,200 subscribers' lines or
thereabouts are in operation, but Chicago will furnish the first example of a test of the system on a
large scale.
Opinions differ radically as to the practicability of the automatic system when put to the
exacting test of daily commercial service in a large
city.
Advocates of the well-tried system of manual

way of practical accomplishment should have been shown by this time.

more

thing

When

does seem that some-

it

definite in the

one contrasts the present state of the art of
\

space telegraphy with what had been done in teleph-

ony

five years

after the invention

of the telephone

the advantage in favor of the latter

is

I

very marked.

True, wireless messages have been sent across the
]

while a similar feat by telephone

.Atlantic,

still

is

]

operation of telephone switchboards declare that the

far in the distance

automatic people do not realize fully the

of the telephone there was no doubt as to

difficulties

;

but five years after the advent

they will encounter in maintaining efficient service

usefulness,

while there

through the multitude of contacts and magnets that

relation

the commercial

to

are

many

still

utility

its

skeptics

of the

I

great
in

J

wireless
j

Still it would be difficult to find a telephone engineer of prominence who would be willing
to make the fiat prediction that an automatic exchange
of 10,000-line capacity is surely foredoomed to failure.
He would rather' be inclined to say: "I doubt the
practicability of the plan very much, but in electrical
development only the inexperienced and the unwise
In
are given to dogmatizing; let us wait and see."
the meantime the backers and designers of the automatic system are certainly showing their faith by
They have gone ahead building factheir works.
tories and equipping exchanges, without saying very
much about their plans, and in a few months' time
w'ill have a system of such extent ready for operation in Chicago that their enterprise must, apparently,
stand 'or fall by the issue. One cannot help but
admire such enterprise, courage and pertinacity. Of
course, if the Chicago exchange proves to be as

are necessary.

successful as

its

builders confidently expect, the effect

The
on the telephone industry will be profound.
automatic system insures secret communication and
relies on mechanism rather than human fallibility.
In small towns it will preclude the subscriber from
calling up the exchange and finding out where the
fire is when the fire alarm is sounded, and in cases
where the telephone company may wish to undertake
a general dissemination of news, as on election night,
it

would appear to be
it

at a disadvantage.

necessarj', also, to

The

sub-

become accus-

to the finger-hole calling switch at each'sta-

On no

occasion will a soft voice assure him
them several times, and they don't answer." But, on the whole, telephone users will probably welcome the change if convinced that the new
system is practicable. Exchange companies will be
impressed with the great saving in operators' wages

lion.

"I've called

American

Instituta of Electrical Engineers (annual convention), Niagara Falls. N. Y.. June 29tb to July 3d.
National Electrical Contractors' Association, Detroit, Mich..
July 15th to 17th.

and

It

of stockholders in the companies, even

is

.

comparatively insignificant in comparison with the
question, "\\'ill an automatic exchange of 10,000 ca-

sible to secure the assent of a

tomed

DATES AHEAD.

now more
many of

in existence also,

still

scriber will find

Iowa Electrical Association, Masonic Temple. Davenport.
Iowa, April 8th and 9th.
American Electrochemical Society, Chemists' Club. 108 West
One-hnndred-and-fifty-fifth Street, New York city. April i6th

Western Union and the death

John W. Mackay of the Postal-Commercial Cable
have removed formidable obstacles to the

7,61

Illustrated Electrical Patent

is

interests

240, 241

lustrated

Pole Dealers Seek Legislative Protection

It

asserted that the recent resignation of General Eck-

of

the article in this week's issue shows, the enterprise
is now so far advanced toward completion, and so
that in a very short time

the better.

Company
Page

alty

its

asseverations

were just a trifle extravagant and ridiculous. At any
rate, the dropping of the highfalutin is a change for

tions

Frontier Telephone Exchange
Telephone Affairs in Missouri and Kansas
Kansas City Contract Awarded

its

Periodically, the rumor of the consolidation of

Trade Supplied by Western News Co,
contents of
OOPYBIQ-HT.— >"ot only the title but the entirf
copyrighted.

in Buffalo.

realized that

it

1903

28,

phone switchboards designed for manual operation
can hardly keep up with their orders, and if they
are in any way alarmed at the prospect of automatic
competition they give no sign. The Chicago automatic exchange is not yet in operation, although, as

the industrial enter-

all

Empire was too great for

prises of the British

CHICAGO.

=

March

if

it

shall be

proved that

this item

may

be dispensed

As to the telephone girl herself, she has reason to regard the future with some apprehension.
But before these possibilities can become actualities
with.

some time must

still

elapse.

Manufacturers of

tele-

system. Here is Mr. Willis L. Moore, chief of the
United States Weather Bureau, for instance, who,
in his recent annual report, briefly enumerates the
results of 2V2 years' experimentation
"While much
valuable information nas been secured and a tairly
satisfactory experimental system has been devised,
1 am not able to report such progress in the investi:

gation as would justify the department in dispensing

with

its

coast telegraph lines or the cables that con* * * *

nect certain islands with the mainland.

It
has so far been found impossible to send
any
appreciable
distance
land
messages
over
or fresh water or to attune the transrnitter to the

overcome the

receiver so as to

difficulties

of inter-

ference should a second transmitter generate electric

waves within the same

field.

am

I

of the opinion

that the use of wireless telegraphy in its present state
is

limited to the transmission of messages between

moving
that

ships and between ships and the land, and
wherever permanent communication is required

the cable or the land wire

is

the

more reliable means
more economical.

of communication and probably the

Our experiments during

the

past

year were con-

ducted over a course between Manteo and Cape Hatteras, N. C, a distance of about 50 miles."
If the field of space telegraphy

Moore apprehends
investors

who

that

it

inventor and there are
the field

;

limited

Mr.
and

as

are interested in the various systems

will be greatly disappointed.

in

is

will be, the inventors

hut

it

is

Mr. Marconi

is

a great

many other worthy workers
now about time to take one

—

two courses either to establish a permanent system of communication working day after day under
commercial conditions over a considerable distance
or to admit that space telegraphy, while still a won-

of

derful invention,
is

said in

is

of limited practical value.

no unfriendly

spirit to the wireless

This

method

or lack of appreciation of the work done, but rather
in the hope that the art may speedily show a decided

improvement
usefulness.

in

things accomplished that

make

for

;
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Telephone
By
If

we

classify

S.

all

J.

Service.'
Larned.

telephones as to the nature

of the places in which they are located, the
group of residence telephones will be the biggest.
In Chicago over 20,000 families find a telephone at
home worth while. With the men of the house, its
principal value is to establish a link between house
and office, putting the business man within reach
in case of accident or emergency and often enabling
him to stay at home, when without such a connection he would have to be on duty.
In sickness he
is not isolated and telephones are often placed at a
bedside to allow some unfortunate to still conduct
his business, though he may be on his back.
But to the real head of the home, the connection
with the grocer and the butcher is the all-important
one, and to the market men this business is so important that they have sometimes paid for telephones
in -the houses of their customers for the sake of getIn some cities, notably San Francisco, an
ting it.
.extremely cheap service known as kitchen service
It is
has been established, and is much used.
primarily intended for marketing, and the stipula-

made that the telephone must be located in
the kitchen.
It
is a one-way
part>*-line service,
there being no bells placed on the instrument, and.
as its name implies, is devoted to the stocking of the
household larder. Emergency calls for fire or police
protection, or for the doctor, are not as frequent
as the market and social calls, but perhaps count
Probably more
.for about as much in importance.
than half of the fires in most large cities are reported by telephone.
tion is

Ingenious householders

have

found innumerable

other uses for the telephone never originally thought
of.
The operator many times gets the request,
"Please ring my bell at 6 o'clock to-morrow morning:" 5,000 times every day in Chicago she is asked
for the time of day; election and prize-fight results, football and baseball scores are asked for and
reported.

Manj' attempts have been made to allow telephone
to listen to operas, concerts and church
but without any permanent success.
I
have heard of people taking French and German
lessons over the telephone.
In no other class of service are the demands and

patrons

sen'ices,

In exuses as varied as in the residence service.
changes where they predominate, the load line is
very different from the more purely business exchanges, and it indicates in a wa}^ the habits of
The load comes on earlier and
the inhabitants.
marketing time
at
the maximum demand comes
about 9 a. m., and then falls off and continues at a
prettj- uniform rate till late in the evening,
n. little
spurt is noticeable at about 5 p. m., when the man
of the house calls up from the office to explain
why he cannot come home to dinner, or to announce
that he is bringing four or five friends with him.
The majorit}' of residence telephones are connected up on 'party-lines, their light traffic hardly requiring the exclusive use of a pair of wires for
each one.
Closelj' allied to the residence service is the system now becoming popular in most of the large
hotels.
private switchboard is set up in the hotel
with a telephone connection to every room and
trunks to the city exchanges.
The newly arrived
guest in his ver>- bedroom at once becomes a part
of the gre'at telephone community, one of the getat-able people of the city, and is presented with the
keys of the city more really and effectually than
were ever old-time heroes who were honored by that
interesting old ceremony.
To the merchants, big and little, the telephone is
the doorwaj' through which a large portion of their
customers enter; with some by far the biggest part
Gradof their trade comes to them over the wire.
ually they have all come to appreciate the importance of this bond of union with the outside world.
Many who, a few years ago, allowed their cus-

A

.

tomers to crowd and push one another in their
efforts to get into them over one overcrowded telephone line now advertise with great prominence
the special facilities they have provided for such
business, with clerks who devote their entire time
Those who carry small stocks
to telephone orders.
depend upon it entirely for replenishing in case of

sudden calls.
In the offices

of the various professional men,
lawyers, physicians, etc., the use and dependence
upon the telephone is nearly as great. The doctors,
of course, are slaves of the telephone, being always
For their
at the beck and call of their patients.
special behoof a form of portable telephone has been
devised that can be carried from room to room, so
that eating, sleeping or in his office, the doctor may

always have his telephone at hand.
The big corporations would hardly be a possisystems, which bring
bilit>^ without the telephone
all their multitudinous heads and branches within
another.
Were they to be
talking distance of one
made dependent once more on old-time methods of
intercommunication, they must break up into smaller,
simpler parts.
One of the vital organs of their being is the
private telephone exchange; designed primarily to
individuals
afford quick intercourse between the
within the organization, it has become also a clearI.
Abstract of paoer read before the Chicago Electrical Association on March 20. 1903.
Mr. Larned is general superintend'
ent of the Chicago Telephone Company,
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ing house for most of their transactions with the
outer world.
In construction, a private exchange is simply a
general exchange in miniature, though when one
considers the private exchanges that serve the large
railroads and packers,
or a store like Marshall
Field's, the term miniature is
perhaps inappropriate.

The relations of a private operator to the people
she looks after are direct and personal.
She must
each man's name and part in the organization, and be able to connect inquiring strangers to
the proper person.
She must know who is to be
allowed to speak to the august head of the establishment and who must be satisfied with the ear of
someone lower in the line.
She must know the office habits of all her people,
where they are to be found at any hour of the day.
She gets to know their voices, their dispositions,
the numbers they generally call she is a confidential
telephone clerk to the entire establishment, and a
calamity overwhelms the place when she marries
the bookkeeper, and a new operator has to slowly
learn the ropes.
Private exchanges and private operators are by
no means confined to the giants in business. Whereever a business gets beyond the one-man state, there
is a field for the private operator, and that form of
service is rapidly growing in popularity.
In New
York city the numDer of private operators by far
exceeds the operators employed in the central exchanges.
Most telephone men feel that the general tendency of the demand to-day is for a more personal
service, rather than for a self-operated mechanical
device, however well aesigned.
The busy man prefers to ha^ve a professional attendant to operate for
him the machinery that he uses, whether it be a
typewriter, an elevator, a street-car or a telephone
switchboard.
Conductorless street cars have never
been popular, and I doubt whether operatorless
switchboards will ever be more so. I do not mean
that I disbelieve in mechanical appliances, calculated
to increase the working range of any individual.
can say with certainty that in the future operators "will do more
and more of their work
through the use of just such appliances, but ideal
service -will still require the interposition of a
trained operator between the general user and the
wonderful, intricate machinery of a telephone exchange.
Ideal service, though it can never be quite attained, is the ambition of the operating department
of a telephone compan3^
People may differ as to
the essentials of -^ood service, but I will venture to
set down the following points as, in my opinion,
most vital from the users' point of view.
The exchange should include as patrons every one
with whom one might wish to converse.
Calls should receive uniformly prompt response
from the operator.
Connection -with the person or telephone called
for should be made rapidly and accurately and
should not be interrupted.
Communication should not be prevented bv busy

know

;

We

lines.

Communication should not' be interfered with by
the apparatus getting out of order, or if such trouble
does occur, it should be promptly remedied.
And last, but not least, the treatment of patrons
by employes should be courteous. The converse of
this is true, but is not so easily controlled by the
telephone management.
The requirements are ideal
if it onlv approximates them

sometimes

and service

is

good

closely.

factor than the first.
As a matter of fact, every
one of us is more alert and active, and accomplishes
things with less effort when he is busy and pushed
than when things are not coming his way rapidly,
and if we decrease the number of calls that an operator has to answer, and give her time to lean
back and fold her hands between calls, her attention is sure to lag. But by paring down unnecessary
phrases that she uses by machinery to cut out certain manual operations, by providing easily read
signals to keep her posted on various phases of the
connection, the amount of time that she must give
to each call is so reduced that even though she
receives simultaneous calls
from three or four
patrons, each one can be answered with reasonable

promptness.

The work

of an operator is not easy, and the
of a good operator are many.
She
must have a good voice and a quick ear
she
must be alert, active, even-tempered and adaptable,
for though one moment she may be hearing the improvocations of a man to whom she has just had to
report a line busy for the fifth or sixth time, she
must turn instantly, perhaps, to answer a lady to
whom her voice must show no trace of impatience.
Her first learned and most often reiterated rule
must be one of patience and courtesy. The most
rigid discipline, of course, must be insisted upon, for
inattention follows the least appearance of a free
and easy spirit. Plenty of calls to answer is the
greatest aid to good discipline, for the old saw
that couples up Satan and mischief and idle hands,
is as true of telephone operators as of the rest of
mankind.
Besides this, a military system of responsibility is carried out, the operators being diided into small groups of nine or 10, each captained by a supervisor, who, in turn, is responsible
to a chief operator.
Though an operator is required to concentrate
her whole attention on her work while on duty, she
is given frequent resting spells throughout the day
in comfortable rooms provided for that purpose in
each office, so that the work is not, on the whole,

requirements

;

trying.

The applicants for positions are always in excess
of the needs, and the successful ones are selected
by examinations.
This provides the raw material
for an operating force, composed for the most, the
best part generally, of young Irish-American girls.
Weeks and months of patient teaching and practice are needed to round them into form, and after
a couple of years' service, matrimony claims them,
and new recruits must be trained for their places.
Courteous treatment of patrons by employes, and
vice versa, are, without question, things of which
the exchange management must take cognizance;
but perhaps the treatment of patrons by patrons is
nearly always their own affair. Nevertheless, I want
to voice a protest against a growing habit which is,
I think, the grossest kind of an imposition upon
the victim of it.
Mr. Brown wishing to talk to Mr. Jones, tells his
Mr.
office boy to get Mr. Jones on the telephone.
Jones is called, perhaps taken away from important
work, and when he gets to the telephone, instead
of finding Mr. Brown ready to talk, is told to wait
a minute Mr. Brown wishes to speak to him. My
own practice on receiving such a call is promptly to
hang up my telephone, instead of waiting, and get
what little satisfaction I can out of the knowledge
that Mr. Brown is also wasting a little of his time.
If I ring my neighbor's door-bell I expect to be
considerate enough of his convenience to be at his
door when he opens it, and do not send a small
boy to ring it a minute or two in advance of my

—

.

that the installation in
Chicago of a vast number of telephones at low rates
on party lines has been unfair to the larger users
that it has, perhaps, been a boon
of the service
to the small users who could not afi^ord a better
service, but that the others suffered, drowned as
which their little pool had
it were in the ocean to

often complained of, least often deserved
that the exchange manager bears, is that of
While too frequent busy rebusy reports.
ports are a decided defect in service, it is one only
in a small measure controllable by the telephone
management. The only remedy is a campaign of

suddenly grown.
But this is not an age

telephones.

It

is

stated

;

The most

fault
false

education

w^hich people, business
people at least, care to limit their intercourse to a
The telephone aristocracy,
small and select circle.
way a
if I may call it such, has suffered- in the
newspaper would suffer if its readers -were doubled
or as a retail store would suffer if increased multitudes were brought to its doors each day.
The service is most often gauged by the way in
which calls are answered by the operator, by the
in

which she responds and by her
general bearing and attention and courtesy.
The standard of service generally set requires
that the time of answering, i. e., the interval between
the picking up of the telephone and the response of
the operator, should not average more than six or
But a good average alone is not
seven seconds.
user may have been answered in
sufficient.
three seconds on 20 consecutive calls, but he is apt
to forget that part if on the 21st call he has to
wait a minute.
The answering must then be uniform. The generally accepted standard on this point is that from
go to 95 per cent, of all the calls must be anThe uniformity
swered in less than 10 seconds.
of the service is affected principally by the nature
factors
determintwo
The
of the operator's work.
ing the load upon her are the number of calls she
has to answer and the operations or talking required to dispose of each call. The service is bettered very much more by decreasing the second
promptness with

.

A

arrival.

among

those

insufficiently

provided with
In

But they can never be eliminated.

Chicago, about 'one call in five is unsuccessful because of a busy line.
Telephone men have adopted the railroad use of
the word "traffic," to describe the amount of business, the number of telephone calls or conversaTraffic counts are
tions' carried on in a fixed time.
made at frequent inter\'als on particular lines or in
total, to point out overloaded or underloaded lines,
These counts show in
or operators, or exchanges.
Chicago a total of more than two-thirds of a million
day.
conversations per
Faults in the service, due to defects in the apparatus and lines, are, unfortunately, always numerous, and the maintenance force of an exchange is
always a large and busy one. Of the millions upon
millions of parts comprising the machinery of the
Chicago exchange, it is small wonder that a thousand or more go wrong in the course of every day.
In various ways the knowledge of the mishap

through to the repair department; some cases
are discovered by the operators, others reported by
the subscribers. . They must first be diagnosed by
the tester, whose work in many respects is analogous to that of the family physician. He first inquires as to the symptoms, thumps the patient two
or three times w^ith positive or negative or alternating current, listens to his voice and decides, too
often perhaps, that the ills complained of are imaginary.
filters

;
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But having discovered an actual trouble, he turns
it
over to the proper specialist the switchboard
man, the underground man, or the line and instrument repairman. The work of these men mu?t be
checked and carefully tested after the trouble is
Accurate reports as lo the nature of the
cleared.
trouble are made and tabulated, so as to indicate
prevailing difficulties and point out unreliable types
The interval of time between the
of apparatus.
reporting and the clearing of the trouble is also

—

noted and tabulated.
The value of all such data, of course, is in pointing out definite lines along which improvement may
be made and preventing a self-satisfied assurance
that conditions are good enough as they are.
Every business house must keep posted as to the
quality of the stuff it is selling to the public, and a
telephone company must go to particular pains to
discover the real tacts as to the kind of service it
It might be supposed that its patrons
is rendering.
could be depended upon for such information, but,
of
matter
fact, about 98 per cent, of them
as a
take

everj'thing

for

granted,

and make absolutely

Of
satisfaction or dissatisfaction.
the remainder, a few report such difficulties as they
aptime:
another
few
encounter
from
time
to
may

no expression of

parently never encounter anything but abuse or lack
of attention from the incompetent and idle employes
Another very much smaller lot
of the company.
will occasionally give a word of commendation.
In order, therefore, that the record shall not be
entirely blank or black, the telephone company is
obliged to learn for itself what is being served out
to the public.
So a considerable force of men and
girls is constantly at work making hundreds of test
calls of every description daily, or standing, stopwatch in hand, beside patrons who are makinff calls,
timing the answering, noting errors, busy reports,
etc.. and the thousand and one details of the service.
These results regularly tabulated are a fair index
relaxation of the
of the general trend of thing?.

A

due perhaps to an inefficient
is very soon indicated

discipline in

any

manager or

chief operator,

by the tabulated

office,

tests.

the telephone man it sometimes seems as if
the pent-up impatience of humanity finds outlet
the telephone.
This is due. I think, to the impossibility of seeing and knowing all the attendant circumstance-.
send a call out over the wires for a friend, and
cannot follow it through all the intricacies of wire,
It is easy to imagine if
cable, switchboard, etc.
anything goes astray, that some malevolent power
It is no unusual thing
at Central is thwarting us.
,for a man to work himself into a passion over an
inanimate piece of wire that has unfortunately
broken, and attribute all of his troubles to the spiteful operator.
Perfect telephone service, that is, service in which
each one always gets what he wants and gets it
quick, is as impossible as in any other field of
human effort, for we are dealing with a machine
more complicated and with a greater number of
Moreover, the
parts than any other in existence.
parts are distributed all over the land, tied together by mere threads of copper, exposed to the
disturbing influences of mankind and the elements,
and dependent for good working upon the proper cooperation of everyone concerned, from you who
originate a call down to the irresponsible office boy
or ignorant domestic who may answer it.
'l"o

all

at

We

Discussion.
In discussing Mr. Larned's paper, Harold Almert
drew attention to the universal use and dependence
on the telephones by asking the audience to try and,
realize what would happen if all the telephones in
the United States were put out of business. He also
spoke of the varied duties, of a personal as well as
a business nature, which devolved upon the private
operator, citing some of the many questions which
come to an operator in a large department store.
D. W. C. Tanner asked if any study had been
made of the psychological effect upon the subscriber
of the different methods of calling him to the telephone, such as the machine ring, the operator's perMr. Larned resonal ring or the use of a buzzer.
plied that the position of psychological tester of his
company had not been filled as yet, and said that the
machine ring had proved of great value, as it had
decreased the time of answering the call by about
one-half.

Others taking part in the discussion were W. B.
Hale, H. S. Dimick and A. M. Blumenthal, one of
the points brought out being that the average number of calls per line per day in the Chicago telephone
.system
was between 17 and iS. CDther points
touched upon were the in.stalIation of telephones on
railroad trains, the use of the phonograph to answer "Line busy call again" when the line called
was in use, and the subscribers' fault in leaving the
receiver hanging.

—

Insular Railway Company, which was incorporated recently in New Jersey, with a capital of
$2,500,000, has undertaken the construction of an
extensive electric-railroad system in Cuba. The company is controlled bv American canitalists affiliated
with the Havana Electric Railway Company, which
concern operates a 36-mile traction system within
The new lines will
the limits of the Cuban capital.
comprise four sections, making a total length of
over 100 miles* radiating from Havana.

The

Moore Improved Transmitter

for

March

Space

Municipal

Telegraphy.
The art of sending electrical oscillations through
space is now well covered by patents, and inventors
are turning their attention to the perfection of details and designing of new features.
Such an improvement has recently been patented by Daniel McFarlan Moore of Newark, N. J., the object of the
invention being to improve the generating system by
producing waves or oscillations of greater penetration or carrying power, thus enabling the control to
be effected over longer distances than is possible
with the apparatus and methods heretofore employed.
In previous apparatus the source of the waves has
been a pair of metallic terminals or electrodes, across
which a disruptive spark is maintained by electricity
obtained from any suitable source as, for instance,
the secondary of an induction coil.
Mr. Moore has
discovered that superior results may be obtained
by using as the emitter or producer of the oscillations
the electrodes or terminals of a circuit-interrupter
operating in a vacuum to produce interruptions of
a circuit of induction.
For the best results the
vacuum should be very high, so as to produce very
abrupt changes of resistance in the circuit.
vacuum which is as nearly as may be an absolute
vacuum is best suited to the practice of the invention.
By "circuit of induction" is meant anj'^ circuit through
which electric current flows from any suitable source
of continuous, intermittent, pulsating, or alternating
currents, and which is adapted by its self-induction
or by its induction upon a parallel circuit to generate
electromotive forces at the point of separation.
By employing circuit-interrupters of a character
whereby an exceedingly high speed or rate of circuit
interruption is obtained, one is enabled to secure
very greatly improved results with electromotive
forces or potentials of comparatively small amount,
whereas heretofore in the art where a mechanical
interrupter is employed the aim has been to secure
a comparatively high potential by slowing down or
retarding the rate of interruption of the circuit-interrupter in the primary of the induction coil.
In the invention induction waves or oscillations
are produced at the electrodes of a circuit-interrupter,
and in tliis respect the invention differs materially
from devices heretofore employed for the purpose,
which involve the use of ball electrodes or surfaces
or "capacity areas;" nor does the inventor employ
induction coils and interrupters operating in the
primary circuit while the secondar}-^ is connected to
the electrodes of the emitter to maintain a spark.
At the receiving point any proper or usual means
for rendering the oscillations or waves sensible and
for utilizing them to control an electric circuit may
be employed. Mr. Moore says he may use the Branly
coherer or any modification thereof or the form of
instrument employed by Hertz for rendering such
oscillations sensible and properly included in the electric circuit whose varying electric condition produces
the desired operation directly or indirectly upon any
translating device or device whose action is to be

—

A

controlled.
Any circuit-interrupter of the character described
in his patent No. 54S,i27,' dated October 15. 1S95,
may be used for the purposes of the invention, it
being understood that in every case the interrupter
contacts are in a high vacuum and will operate to
make and break a circuit of induction.

Water Storage
The

in

New York

State.

to place the control of the watercourses
of the state of
York in a water-storage commission for purposes of preventing floods and utilizing the power on an extensive scale is meeting opposition in the Legislature of that state, particularly
bill

New

from the Board of Trade and Transportation of

New York

stated that the corporate into get
control of the various water supplies of the state
indirectly
are
seeking to accomplish through this
measure what they have been unable to accomplish
directly.
Financial objections to the bill are urged,
and it is also stated that the state would be subject
to the danger of a repetition of the Johnstown horror.
The commission promises a development of 57,000
horsepower on the Genesee River, 120,000 horsepower
on the Black River, and 260,000 horsepower on the
Hudson River above Troy, and over 1,000,000 horsepower more in other parts of the state.
Senator
Lewis, who introduced the bill, spoke in its favor.
He presented resolutions from the Chamber of Comterests,

city.

It

is

which have for years been attempting

merce of Rochester indorsing it. Its whole purpose,
he said, was to prevent an annual loss of hundreds
of thousands of dollars to the people of the state, and

same time develop in the state a water-storage
power which would be a source of great revenue.
"The time will come," said Senator Lewis, "when

at the

the coal supply of this country will be insufficient for
the demands of the people.
If a source of power can
be developed in this state, which will lessen to an
enormous extent the consumption of coal, it would
seem that such develonmcnl would be most desirable.
The bill is a big bill. If there are any provisions
in it which seem unwise they can be amended, but
it seems to me that the purposes
which it seeks to
achieve are not open to the assaults which have been

made on them."
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versus Private Lighting
St. Joseph, Mich.

in

St. Joseph, Mich., has a municipal electric-lighting plant.
In a recent report the lighting committee
of the City Council stated the condition of the plant
at the end of the year 1902.
The committee's report shows the expenditures, including building, fixtures and appliances, to be $7,103.93; bonded indebtedness, $12,000; total investment, $19,103.93. The
total cost of maintenance, including four per cent,
of total cost of plant for depreciation, insurance
and taxes, and deducting $450, the amount of supplies on hand at end of year, is placed at $4,495.52.
Thus, as the city has 123 arc lights, the cost per
year for each light is placed at the low rate of $35.85.
But, Mr. W. Worth Bean, the president of "the
Benton Harbor and St. Joseph Electric Railway
and Light Company, is not disposed to let these
figures go unchallenged.
In an elaborate analysis
of the report, filling 14 columns in a local paper, Mr.
Bean undertakes to prove by actual figures and, apparently, with success, that the committee's report
is
incorrect and misleading.
"The total investment," says Mr. Bean, "stated to
be $19,103.93, should be $19,955.95, as shown hereafter [by items and figures at the City Hall open
to anyone interested, but not given in the present
summary].
proper construction account for the
enlightenment of the general public should itemize
the articles entering into it, rather than conceal
them under an ambush of glittering generalities.
Such words as 'supplies,' 'sundries,' etc., except
for trivial odds and ends, should not appear in a
public statement at all.
It is under such cover that
accounts are juggled.
"In the effort to keep the apparent cost of lighting down to a point somewhere near the estimate,
the Board of Public Works has entirely omitted
a number of items
nothing appears for depreciation, nothing for taxation, nothing for insurance,
and nothing for interest upon the floatine^ or unbonded debt except in an item, 'four per cent, on
total cost of plant.'
The item of taxation alone
includes a cost to the city of more than- $1.50 per
lamp. If a private corporation owned the plant, its
assessed value would be practically $9,000, and the
taxes upon that amount would exceed $r§o; but as
the city owns the plant, it is not taxable, and the
citizens consequently are required
to
bear their
share of the burden. The depreciation on such
property is an element that should by no means be
ignored.
The rapid growth cf ideas in electrical
and mechanical science renders the up-to-date machine obsolete long before it wears out. The gasoline engine of five years ago has no market value,
and the dynamo of 10 years ago is antiquated and
cannot produce lights economically. The progress
of the inventor along these lines is no less rapid
now than it has been during the past 10 years
and aside from the ordinary wear of machinery of
this character
(which, beyond question, averages
seven to 10 per cent, per annum), the depreciation

A

;

which results from new improvements is a very
important factor. The report is entirely silent with
regard to it. Insurance will add more than a dollar
lo each light, besides increasing the rate on the pumping plant, and this, too,

is omitted.
"Herewith is submitted the cost of lights, including operating expenses, $4,829.28. plus the interest
$930.96, placing the depreciation at 10 per cent,
$i-955-59, amounts to total $7,715.83, or divided by
123 lights, $62.72 per light per annum, figuring in
every case 123 lamps as stated in the board's report.
Now, a depreciation of seven per cent, will be calculated, plus the cost of operation, $4,829.28. and interest as above, $930.96 and depreciation $1,368.92
will be $57.96 per light per annum.
In order to meet
the $12,000 of bonds when due, it will be necessary
to create a sinking fund of five per cent, per annum,
amounting to $600 per annum. If 123 lights are
divided into this amount, it will show conclusively
that the lights for this item will cost $4.87 each per
annum, until the bonds are paid, which, added to
the cost of operating the plant each year, will give
the grand total per annum per light for the period,
which is really the true cost."
Mr. Bean's company offers to supply street arc
lights at these rates per lamp per annum:
Directcurrent lamps of 1.200 candlepower. $45 to $58.14.
depending on the number taken; alternating-current
lamps of 2,000 candlepower. $53.60 to $56.45, depending on the number taken.

James Watt's House

in

Birmingham.

Heathfield Hall, near Birmingham, in which James
19, 181S. is now occupied by
Mr. George Tangye, the younger brother of Sir
Richard Tangye. One of the rooms was used by
the great inventor in his later years as a private
workshop, and this room as is pointed out in Sir
Richard Tangyc's autobiography has been "reverently preserved exactlv as it was left by its owner"
over 80 years ago. There still are Watt's tools,
methodically arranged
also a stove, with a coalscuttle and fire-irons, as well as a Dutch oven, in
which he could cook his own meals without being
disturbed.
There, likewise, stands his lathe, with
his lamp and tools left untouched as he himself
"laced them, and with the stool on which he sat.
while his old leather anron remains on the back of
the chair over which he had thrown it when he took
it off for the last time.

Watt died on August

—

;

—

1

:

March

..

. .

Li-

Its

Increase

censees,
The following

statistics

March 14th last
Under date of October 31, igo2, this company [the
American Telephone aiid Telegraph Companj'] made
a statement to the New York Stock Exchange, showof

We

each case that the parent company has
its full pro rata share of the new stock
\\'e have also supplied the data regarding
issued.
dividends, outstanding bonds and telephones, and
give the whole in tabular form as follows
in

subscribed to

OF

about $13,200,000 of authorized stock still unissued.
In a circular dated January, 1902, Mr. Fish stated
that the capital stock of American Telephone and
Telegraph was $114,858,400, of which there was outstanding in the hands of the public $82,748,000. The

is
reported as saying that the company is
taking this step because it has theoretically reached
the limit of its present power to issue stock. This
does not mean, however, that there is now $150,000,-

reinainder was held in the Bell treasury. Since that'
date there has been sold to stockholders at par $21,937,000 new stock, making the total issue $136,795,400, of which $104,685,000 was outstanding.
It is
also asserted that $5,000,000 of the stock in the Bell
treasury was sold privately to New York men now

000 stock outstanding. It is figured that at present
there is outstanding in the hands of the public $109,685,000 stock. Besides this, about $27,100,000 is

represented in the directory. This would make the
total stock outstanding in the hands of the public
at present $109,685,000.
The statement that the com-

posal,

ing the outstanding capital stock of each of its licensee companies, and the ainount thereof in its own
treasurj'.
have revised these figures to date,

C.\PIT.\LJZ.\TI0N
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Stock.

in Bell

The report that ilie American Telephone and Telegraph Company will hold a special meeting on March
31st to vote on the proposition to increase the capital
stock from $150,000,000 to $250,000,000, as mentioned
in the Western Electrician last week, seems to be
confirmed. President Fish, in speaking of the pro-

are reproduced from the
Commercial and Financial Chronicle of New York

assuming

-
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Telephone Company and

Bell

,

:

held in the treasury of the old Bell company, leaving

pany

BliLL

unissued,

COMPANIES.

LICENSEE

to
Stock and Bonds.

Name of Company

Owned by
American
T.

Telephone Companv of Buffalo
a
Telephone Companv of Canada
1>
Debentures of 1S95
Hell Telephone Companv of Jlissouri
o
Hell Telephone Company of Phila
d
District
and Printing TeleCenlral
phone Companv of Pittsburg
e
Betl
Hell

Cenlral X. V. T. ,V T. Co
Debentures of 1S9S
Central Union Telephone Companv
1st of 1896. sold
Consol. of iS99. sold
Xe«- Har. bds. V. 74. p. 632
Ches. A Potomac Telephone Co
Consol. 51. 'OO, Sl.oOO.OtW sold.
Chicaito Telephone Company
citv and Suburban Telesraph Association
of Cincinnati

Telephone Company
Cleveland
Colorado Telephone Companv
(
'iimberland Telephone A Telegraph
1st Mortsase. 1898. sold
Debenture of mic. red. at par
Kast Tenn. Tel. 1st mortgage 1898
Ohio Vallev Telephone Co. bonds
Delaware.*.-

.ill.

T.

.V

T.

*$ 5.500.000

T.

Per Cent. Years.

&

Paid.
Q.-J.
Q.-J.

January,

302,500
1,752.020
9.688,140

A.-O.

April 1. 19-2,3,
January. 1903,
January, 1903,

5.689.840
527.500

Q.-J,

2.762,K0
2,3.33,200

;n.976.600
*8.510.520
*961.500
100.000
*5,437.902
2,500.000
3.500.000
100.000
*2.650.000
1.5OO.0OO
*I1.993,400

ee
t

Q.-.T.
(J.-J.

1.512,100

--^

i3.5&4,850

1.091.450

i3,400.000
'9.675,125
910.000
239.000

1.744.250
4.919.082

Ii

16.000
*397,945
100.000
180.000
200.000
*4.000.0CO

i

1,423.225

g

Duluth Telephone Companv
First and second mortsage

Kmpire State T. A T. Coiniiany
Hudson River Telephone Company
Iowa Telephone Companv
First mortgage. 1897. §500.000

6 gold

6 gold

n 1906-1916.

5 gold

5 gold

11 1909-1919.

Q.-J.

i
5 gold
12

5 gold

July, 1902,
10^4

January,

Q.-J.

Januarv
7

January.

J.-J.

5 gold

January-

6 gold
6 gold

January

J.-J.
J.-J.

V

T.

A

T.

1.800.000
•31.628.200
4.000.000
*10,625,000
1,324.000
*1.000.000
291.500
470.000

m

Companv

Bonds, see Inv. Supplement, p. 165

New York and New

.Tersev T. Co
n
First mortgase 1890. ?1. 500.000
New York and Pennsylvania T. it T. Co..
First mortgage 18%. 5300.000 s. f

Gen. M. I8S9. M.OOO.OOOgold
New- York Telephone Companv
o
Met. T. .V T. Co.. tirst mortsage. 1888...

tirst

creased

Q.-F,

Februan-

(?)

6

gold

(?)

igold

Providence Telephone Companv
Rocky Mountain Bell Telephone
z
Soutliem Bell T. A T. Co
Southern New Ensland Telephone Co ...

M.-X.
492,900

Collateral trust JIO.000.000
("leveland Telephone Company

Michisan Telephone Companv

5

gold

3»

F.-A,
Q.-J.

5 gold
4 gold
6

M.N.

5 gold

1903.

IH^i.

(?)

15, "03,

IVs*

.

various.

7

Rate

5 gold

May

(-i

in 1903.

1920.
July. 1901, Itt.
Februar\- 1. 1926.
November 1, 1929.
January 15. '03, iy=tK1, 1918.

5 gold
4 gold
6
5 gold

1.

May

one and Telegra ph Compan V below.)
J.-J.

6 gold

A.-O.

5 gold

^.130.867

Q.-J.

482.500
168,500
Jl,600.000
*3.097.500
1.000.000
*2.990.000
790.500

A.-0.
A.-O.
480.000
1,021,100
922.500
995.400

January 15,
July 1, 1913.

6

Q.-J.

6.021.300

6 gold
5 gold
6
5 gold
6

'03,

13^^.

n 1913-1929.
.January. 1903. Ws^i.
X April 1918.
1,

1925.

.January, 1903. 29t.

Q.-J.
Q.-J,

January

10, 1903. l^^tt.

9.834.000
*3.I00.000
•5,000.000
285.000

j

kkl
'

December,

5 gold

February,

1948.
1903, 2'i

Detroit Telephone Co.. 1st mort.. guar..
Northw estem Telephone Exchange
J
Postal Telegraph Cable. Texas
.j

p

J
k

5

gold

1«

Q.-J.
J.-.I.

4.71.5.000

J.-J.

600.000
4.354,300
1.200.000
1.189.000
7.316.000
3.01 1. lOO

F.-A.

5 gold
6 gold

various
J.-J.

1903, 2(^.
January I, 1932.
January 16. 1903. zz.
January, 1901. Ui^t.
July 3, 1917.

2«

various
5 gold

1.200,000
503,100

from $20,000 to

in-

$30,000.

Willshire, has
been incorporated with a capital stock of $20,000 by
L D. Johnson, Alex Beal and others.
The Muskingum Valley Telephone Company of
Marietta will build a line from McConnellsville to
Marietta at a cost of about $12,000.
The reported statement of Manager Charles E.
Wilson of the Keystone Telephone Company of Philadelpliia, that the Elkins-Widener syndicate had secured large holdings in Federal telephone properties
in this state, has created some curiosity among people
interested in the business.
The oflicials of the Federal say they know nothing about the holdings of
that syndicate in their company, and it is, therefore,
probable that if the Philadelphia syndicate does
hold stock in the Federal, it has been picked up on
'change the last few months. There is now a pool
of the Federal stockholders, with an agreement to

no more stock until the. debts of the company
The plan for doing this was spoken of
some weeks ago by the Western Electrician, and it
is probable that it will be carried out.
Nothing will
sell

3

gold

2K

.Tanuan"

II

5

gold

various
various

1. 19-29.

February 1.
January 17,

3

January
January

o gold

1922.
1903.

zz

1, 19-28.

zz
zz

17. 1903.

January.

6.7

be done, however, until the electric-railway matter
out of the way.
O. M. C.

is

February,

J.-J.

700,000
110,400

stock

are paid.
.Tanuary. 1903. W^'ii.

6

Q.-J.

.

."....

First mortsage. sold. 1897. s. f
Con. M. 1899. jo.OOO.OOO gold

First mortgage $2.000.000
Southwestern T. A T. Co
Wisconsin Telephone Companv.

various

7

Q.-J.

M.-N,

First mortgage f898. Sl.000.000
J.-D.
Southwestern T. A T. Co (see "Western Telephone and T elegraph Compa ny below.)
7.210,080
Western Electric (Manufacturing) Co...r
*I2.000.000
Q.-F.
Western Telephone and Telegraph Co.
16.000,000
Pref. 6 per cent, cumulative after 2 vrs.
16.000.000
F.-A.
.

various

Q.-J.

1.

1907-1922.

February

Q.-F.

A.-O

w

February-. 1903. IVi^i.
t October, 1909-1929.
January. 1903. l^i^.

Q.-J.

381.000
1,044.240

capital

its

The Willshire Telephone Company,

6

(?)
J.-,I.

1.843.000

mortgage..

19-20.

1908.

The Medina Telephone Company. Medina, has

12.,5Sr.500
-

y

.'

Cent. Pa. Tel. and Sup.,

l,

(?)

30.000.000

Pennsvlvania Telephone Companv
First mortsage 1898

1.

1903-1918.

CO

918,517

Northwestern Telephone Exchange (see \Vestern Teleph
Pacific States T. A- T. Co
*I2.000.000
750.000
Sunset T. A T. Co.. first mortgage. "93 ..
2.25O.00C
Con. M. 1899. S2.250.000
":

1V£^.

1903. l?i^.
1918.

1.

.56.650

180.000
131,880
2.028.000
471,570
350.000

•

New Ensland

1903, lYs-^.
15. 1903.

February
6 gold
6 gold

15f.

of

Smithfield, Jefferson County, has been incorporated
with a capital stock of $10,000. M. B. Cole,
J. M.
Copeland and others are interested.
It is said that the American Telegraph and Telephone Company has inaugurated a hot fight against
the United States Telephone Company in Ohio, and
that there are a lot of solicitors out in every city
doing work for it. There are about 10 men working
in Cleveland.
H. H. Robinson, general manager of
the United States Telephone Company, does not go
into details in regard to the matter, but expresses
no fear that his company will experience any great
reduction in business through its competitor's efforts.
The Farmers' Mutual Telephone Company of Attica has been incorporated with a capital stock of
$3,000 to build lines through the country about that
town. J. yV. Walker and others are interested.

150,667

Michiiran
Telephone
Companv (See Western Teleph one and Telegra ph Compan y below.)
*3.062.000
Q.-F.
Missouri A Kansas Telephone
1,553,200
I
496,000
A.-O.
First mortgage. 1899. Ji. 2.50.000

q

2^^,

sJulv, 1909-1929.
January, 1903, 2%5t.

Q.-J.
Q.-J.

A.-O.

750.000

Nebraska Telephone Companv

2'^.

l<t,.

J.-J.
J.-J.

J.-J.
Q.-J.

6.240,000

much

as

The Farmers' Independent Telephone Company

1903.1918-

lnl896,

3,727.655
"I'.OOO^OOO'

that if the company intends
stock for construction this year

clear

is

it

issue

Ohio Telephone Notes.

1903, lY,^i,
15. 1903, 2^^

January. 1903„2ct..
February, 1902, 1^.

3%

1.5O.C0O

Co

January

Western Teleph one and Telegra ph Compan y below.)

(See

may

it did last year, i. e., almost $22,000,000,
it must
either sell the stock in the Bell treasury or increase
the amount of capital stock authorized.

Principal Due
or
Last Dividend.

Period

Companv
S

*5.60O.OOO
2,000.000
*2.639,100

stock issue

as

Dividends and Interest.

and Stock
(unless otherwise stated).

theoretically limited in its

is

be taken to mean that the treasury stock is regarded
as issued. As there is only $13,200,000 stock still

1903,

Telephone News from the Northwest.
The

;

Company

m

:

(

Minn.,

considering

is

states that

it

will fight the proposition to

its
exchange about
feel that it can enexpense of rebuilding it on an underground system so soon. The city asserts that it has
the power to order the wires underground.
The Waseca (Minn.) Telephone Company has

the

increased

from $10,000

capital stock

its

to $40,000.

The Hecia Telephone Company has been formed

:

k

of Crookston,

the end.
The company built
two years ago, and does not

dure

•Par value of share SIOO. tPar value ?50. a Stock authorized $10,000,000, see v. 75, p. 1205. 1033. b Stockholders in 1902, subscribed to *1.000.000. new" stock at -51-25, payable in instalments to July 2, 1903. making total issue 56.000.000 v. 74. p. 1309. c Out-tanding stock to be increased in 1903. from -52.639.100 to -53.339.100. dAuthorized stock issue increased in Mav. 1902, from 58,000.000 to
^12.000.000: V. 74. p. 886. 990:v. 75. p. 393. 668. eincrease to 510.000.000 was authorized in February. 1903: v. 76. p. 437. eeOutstanding stock to
he increased in 1903 from -5-3.400.000 to 54.400.000. f Authorized issue increased in January-. 1903. from 510.000,000 to'520,000.000: v, 75,
^Control understood to be held by Bell Telephone Company of Philadelphia, and the American T. A T.
p. 13.56: V. 76. p. 50. 161.
Co. tosether. li Increase of stock to 54.000.000 authorized in 1901 v. 76, p. 105. i Control held by Central Cnion Telephone Company and American T. A T. Co. together, j Western Telephone and Telegraph Company owns all the stock not owned by the
American T. A T. Co.
A controlling interest in stock owned by Western Telephone and Telegraph Company: v. 74. p. 893. ^ lik
The Michisan Telephone Companv is in receiver's hands: 70 per cent, of stock owned bv Western and other Bell companies: v. 75.
Authorized isp. 33; V. 76." p. 482. 1 Authorized issue increased in February". 19fr2, from 52.500.000 to 55.000.000: v. 74. p. 429. 1199.
sue of stock §30.000.1X10: amount outstanding increased in 1902 to -521.628.200; v. 74. p. 838,1312
n Authorized issue of stock increased in 1901 from -58.000.000 to 515,000.000: amount outstanding is to be increased by August. 1903. to 512..500.000: v. 75. p. 669. A
controlling interest in stock is held bv New York Telephone Company and American T. A T. Co. ©Western Union
Telesraph Comiianv on Julv 1. 1902, owned 56,164.300 of the stock; limit of stock issue was raised in January, 1903. from 530.000,000
to 5.50.000.010. p V.' 74. p. 430; V. 76. p. 334. q Increase to 52.400.000 authorized: v. 76. p. 438. r See v. 76. p. 439. s, f. n. A' Subject
to call on (or after) date first named, viz. s at 103; tat [:-); uat 105; vail at 10214. also sinking fund -53.000 yearly, beginning in
1900.
x Redeemable after .Vprill. 1908. at 102 and interest. "vStock in"w- Redeemable after January 1, 1907, at 102 and interest,
creased to 512.0«Xl.OOO on March 1. 1903; see Chronicle of March 6. 1903. zTo be increased to -52.397.500: v. 76. ii. 438, zz The dividends shown for this company in 1901 and 1902 are those paid for the years named instead of merely those paid during the year as
is our custom) and therefore in the case of 1902 include the dividend paid in January, 1903.

council

an ordinance requiring all telephone wires to be
placed underground.
The Iron Range Telephone

Hecla,

S. D., with $50,000 capital.
C. N. Smith has bought a controlling interest in
the Farmers' Telephone Exchange at Richland (Cenat

Wis.

ter,

C. M.
McFatridge of Moravia, Iowa, asks a
franchise at Mystic, Iowa, for a local exchange.
G. T. Newman of Bonaparte, Iowa, has patented
a telephone, and it is rumored that he will engage
in

their

manufacture there.

The Jackson Telephone
Iowa,

has

been

Company

incorporated

with

of
Preston,
$25,000 capital

stock.

Number of

telephones of leading companies on January ist was:

—

CentralUnion
Chesapeake A Potomac
Chicago
CMtv

A

46.8.59

6.594
111.427

.Suburban

Colorado

Cumberland
Delaware

A

Atlantic

HudsonRiver
Missouri A Kansas
Nebraska
New England

-Telephones.

.

18.603
42.858
8.300
21.525
40.136
5.339

1903.

New Y'ork A New Jersey
New York A Penns\-!yahia
New York
Pacific

Pennsylvania
Providence

19.4t>4

14.215

Rocky Mountain
Southern New" England

79.043

5.3.511

Western-

16635

1-2.-2.51

Cleveland

23.473
9-2.4S
18.160
18.992

16.443
76.532
11.346
14.866
21.402

Northwest
Southwest
Wisconsin
Michigan

29.9.32
1

—

190-"*

1903
23.566
49.081
12.000
39.807

BeUofBuffalo
Bellof Canada
Bell of Missouri, about
Bell of Philadelphia
Central District. Pittsburg
Central New York

'relephones.

18.858
11.774

10I..575

1.5.169

93.822

53.184
11.054
96,361
115.462

190-2.

42,130
10.390
72.159

10.562
13.711

114.311
19.700
8,731
9.105

21.110

17..564

16.700
25,418
42,400
26.800
49.500

13.978
21.616
33,038

24..500

2-2,672

50.964

Postal. Texas, Purely telegraph company (no telephones)
total messages for 1902 were 3,149,893; In 1901, 2..597.6I8.

The Commoir^vealth Telephone Company of Chicago e-xpects to equip the local exchange at Waterloo, Iowa, with automatic instruments at once.
It
will be the first city west of Chicago which the
company

will

Cedar Falls

A

so equip.

When

that city

is

finished

probably be taken up.

will

of
the
Wisconsin Telephone
Company appeared before a legislative committee
at Madison to speak against a bill to prevent tele-

representative

phone companies from changing rates to meet local
conditions and classifying cities with rates for each
class.
The representative of the \\"isconsin company is reported as saying that his company made
war on Independents and did what it could to
freeze them out
that they were a nuisance and a
;

needless expense,

R.

:
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LATEST TYPES OF TELEPHONE INSTRUMENTS.
In common with other parts of the telephone
system, although not, perhaps, to so great an extent, the transmitter and receiver have been improved and developed. From the fact that so great
a proportion of the attention of the telephone engineer is taken up with switching and construction
problems, there is some danger that the ingenuity
betterment of the instrument itself and in adapting it to the present-day requirements of the telephone exchange will be overlooked.
Of course, when all is said, it is the telephone that
is the one indispensable piece of apparatus in the
Comparing the instruments of towhole system.
day with the type in existence, say 20 years ago,
will be observed that the talking qualities have
it
liecn greatly improved, especially for long-distance
work, and that the user has now a variety of types
types not only of different makers
to select from
displayed

in

the

—

tig.

;.

.\iuomaiic Desk Set.

Fig.

Automatic Wall

6.

set used in exchanges fitted
with central-batter}^
equipment. The portable stand illustrated in Fig. 2
is the corresponding instrument for use on desks,
etc.
In both instruments the circuits are designed
to insure the highest possible certainty of signaling
and volume of transmission.

Electric Telephone Company.

Amekic.-\n

The desk

shown taken apart in Fig. 3 is made
by the American Electric Telephone Company of
set

Chicago, and

is put forth as the only self-contained
kind on :he market to-day. The hook
substantially mounted with hard-rubber insulation
on a steel frame, and the loosening of the screw in
the base permits this steel frame to be removed
without unsoldering a single connection or disturbing any screw connection. The set is equipped
with a stamped hook, "American Beauty" transmitter, which is self-contained, and a Bell-style redustproof
ceiver, which is also self-contained.

article of the
is

A

Fig.

~.

Couch & Seeley Sub-station Equipment.

Fig.

8.

InstrutDent.

underneath the transmitter. This dial controls the
keyboard or calling device inside the box, which
sends the selecting impulses over the line to the
automatic switch at the exchange.
The dial and
keyboard are of the same type" whether the number of subscribers to the exchange be 100 or 100,000.
The dial, which is locked until the receiver is taken
from the hook, revolves on a pivot as far as the
finger-stop at the lower edge, and is restored to Its
normal position by a spring. The 10 finger-holes,
numbered from i to o, allow- any combination of
figures to form any desired number.
A push-button
is provided for ringing the desired subscriber.
The

method of making a call, say 124, is as follows
Remove receiver from hook; place finger in bole
No. I and press down to the stop, allowing dial to
return to its position; repeat with finger in No. 2.
then in No. 4; press button, which rings the bell
When the conversation
of the subscriber desired.
is finished, the hanging up of the receiver sends cur-

Couch & Seeley Hand Micro-

Fig.

4.

American Central-enerfiy

telephone.

Instrument.

LATEST TYPES OF TELEPHONE INSTRUMENTS.
but designed for different classes of service." In appearance the receiver of to-day does not differ
greatly from its progenitor, but the common-battery
transmitter has been evolved, and the apparatus at
the subscriber's station, considered as a whole, has

been made much more

and more attractive
an instructive and interesting diversity of telephone instruments, and that
improvement has been the order of the day in this
branch of electrical design, as in every other, is
shown by the descriptions and illustrations in the
in appearance.

present

efficient

That there

is

article.

Belx,

Telephones.

Of

course, taking the people of the country as a
whole, more telephone users are familiar with the
standard Bell apparatus than with instruments of
any other make. As is well known, the Western
Electric Company of Chicago is the manufacturer
of the instruments and switchboards used by the

American Telephone and Telegraph Company and
its

licensees.

tance

\v?ll

set

This
(Fig.

company's
i)

is

standard long-disthe type of subscriber's

the bottom in a new and substantial
Round leather is driven into the base and
securely fastened, acting as a cushion.
Patent on
this article has been duly applied for.
The centralenergy telephone, shown in Fig. 4, is a patented design, so constructed as to make it readily accessible
for inspection.
It is equipped with the "American
Beauty" transmitter and Bell-style self-contained
receiver.
Its principal features are the neatness of
design and the accessibility of every part.
The
front half of the backboard swings open, permitting
inspection of the condenser, wiring and ringer coils.
The connection between this part and the backboard wiring is made through spiral springs, which
is thought to be a decided improvement over the
connections made by hinges.
plate covers

manner.

Automatic Apparatus.

Two

types of telephones made by the Automatic
Electric Company of Chicago
are
illustrated in
Figs. 5 and 6.
These instruments arc designed for
use with automatic switchboards, doing away with
an operator at "Central."
The distinguishing
feature, as the pictures show, is a revolving dial

rent over the wires to tlic switchboard and instantly clears the lines w-hich were engaged.
The
Autoinatic Electric Company asserts that its automatic equipment affords the subscriber a service
of greater privacy, promptness and precision than
that given by any other telephone system.

Couch & Seeley Types.
The Couch & Seeley Company of Boston
duces
7 and

the
8.

interesting

pro-

by Figs.
a sub-station equipment
common-battery systems.
The
designs

illustrated

The former shows

for operating on
whole. framework is a single iron casting, including
a clamp for holding transmitter arm, making a very
substantial construction.
The iron casting is hollow, forming a space for the condenser, which is
covered and protected by a light oak backboard.
The desk in front is made of light oak, which forms
a pleasing contrast
to the highly finished
black
enameled iron.
The oak desk contains the hook
switch and ringer coils, and as both the upper lid
and front are on hinges ready inspection of these
parts can be obtained.
The hand micro-telephone,
shown in Fig, 8, is made with or without switch in

Mardi
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the handle, and the
relatively adjustable.

transmitter

and

receiver

are
Although the hand microtelephone has been very largely used in Europe it is
only lately that this convenient form of instrument
has been available to Independent telephone buyers
Its popularity, however, is
in the United States.
said fo be increasing.

EuREK.\ Desk Set.

shown in Fig, 9 is manufactured by
Eureka Electric Company of Chicago. This in-

The desk
the

strument

set

and

likewise of graceful deof solid cast engine
lathe-turned metal, finished in
either
copper or
The transmitter is the company's latest
nickel.
design. One of the principal claims set forth by the
is

efficient

The standard

sign.

is

is

made

12
is

251

.

is a favorite for installation in residences, as it
neat and compact, and, being provided with dry
is absolutely clean.

batteries,

Holtzer-Cabot Magnetos.
Figs. 13 and 14 illustrate two new magnetos recently placed on the market by the Holtzer-Cabot
Electric Company of Boston.
These instruments
are constructed, apparently, along lines which modern telephone practice has proved to be most desirable for many classes of work.
The bo.xes are substantially made with lock corners, the material being selected quartered oak.
Partitions separate the
box into three compartments. The upper section
holds the hook, which is of the latest pattern.
There is sufficient room also for an induction coil

the frame of the transmitter or transmitter arm,
the circuit being taken from the front and back
electrodes by substantial, insulated conductors. The
receiver has all working parts self-contained, and
has all metal parts enclosed in the hard-rubber shell
and cap. The switch springs are all insulated with
hard rubber and mica, and the hook forms no part
of the circuit.
The bell hammer is protected by a
nickel-plated brass guard.
The generator, normally,
is not in the line.
The transmitter arm is provided

with

sub-base

a

containing

—

the

wire

terminals.

These features of having no exposed metal parts
forming any part of the circuit, and having all
terminal screws, binding posts and connecting wires

—

completely concealed are said to be entirely new
the telephone field and original with the Inter-

in

company.

national

Kellogg Common-battery

Wall

Set.

In Figs. 17 and 18 are shown two views of the
latest type of common-battery wall set put on the
market by the Kellogg Switchboard and Supply
Company of Chicago. This instrument is of the kind
furnished to the Home Telephone Company of Los
.Angeles, and the name plate of this latter company
may be seen above the transmitter arm on the backboard. The salient feature of this instrument is the
mounting of all apparatus, except the ringer, di-

Fig.

9.

Eureka Desk

Farr Bridging Instrument
with Sii-bar Magneto.

Fig. 10.

Set.

Farr Telepbone
with Five-bar Magneto.

Fig. II.

Fig.

Fig.

12.

Farr Inslrument wiih Dry Batteries.

15.

International Party-line Instrument.

Fig.

13.

Hollzer-Cabot Magneto.

Fig.

16,

Fig. 14.

Holtzer-Cabot Magneto.

InternatioDal Party-line Instrument (Open).

latest types of telephone instruments.

Eureka company is that this transmitter is the
absolutely
non-packing and moisture-proof
transmitter made.
The receiver also possesses
many points of merit.

onl3'

Farr Instruments.

The Farr Telephone and Construction Supply
Company of Chicago finds that the popularity of
according to
locality.
patterns
varies
Each of the Farr types illustrated in Figs. 10, 11
and 12 has its admirers. Fig. 10 shows a bridging
telephone to be placed on heavily loaded country
lines where there are 30 or 40 telephones in multiple on each line.
These instruments, having 150,oco-ohm generators, are able to ring with ease from
one end to the other of such a line.
The type
shown in Fig. 11 is used perhaps more than any
other of the Farr manufacture.
It is usually supplied with a 50,000 or a ico,ooo-ohm generator and
has solid-back transmitter, bipolar receiver and two
carbon batteries.
Ringer coils for bridging telephones of this kind are usually wound for from
1,000 to 1,600 ohms.
The style illustrated by Fig.
different

behind the hook.
In the middle compartment is
placed the standard "H.-C." nickel-plated generator,
while the lower section is arranged to hold two
cells of dry battery in the pattern shown in Fig.
13, and four cells of dry or two cells of liquid battery in the type represented by Fig. 14.
The drop
shelf provided on these magnetos is most convenient, especially in shipping, requiring much less
room than in instruments where the stationary
bracket is used.
The striker is mounted upon the
lid of the box.
These instruments can be fitted
for either series or bridging lines.

International Country Party-line Instrument.

The instrument illustrated by Figs. 15 and 16 is
a new generator-call local-battery telephone made by
the International Telephone Manufacturing Company of Chicago, and specially designed for village
where small
systems and country party lines,
annoying and expensive.
troubles are especially
The transmitters and receivers are durable and
especially designed for heavy, long-distance work.
The transmitter circuit is entirely independent from

on the backboard, so that the opening of the
all parts exposed for quick repair.
By
wiring of the instrument
may be done before the enclosing box is put on,
thus facilitating greatly the work of assembling the
instrument in the factory. The transmitter arm
forms no part of the circuit, there being two cords
leading from the transmitter, these being at all times
concealed within the arm. The hook-switch is a
modified form of the type so long used by the Kellogg company, it being entirely self-contained and
carrying a bank of german-silver springs, each of
which is platinum pointed. The condenser is of twomicrofarad capacity and plays an important part
both in the ringing and in the talking circuit. No
rectly

box leaves

this construction all of the

induction

coil

is

used, but the retardation coil

is

so

associated with the talking apparatus and with the
condenser that very high talking efficiency is secured,
there being no loss of efficiency caused by the transformation in the induction coil of the ordinary common-battery set. The receiver cord is led out
through an insulated bushing in an escutcheon plate
of the hook, thus preventing effectually the acci-

;:

\\"ESTERN
dental pinching of the receiver cord in closing the
box.

Monarch Wall Telephone.
In the instrument manufactured by the Monarch
Telephone Manufacturing Company of Chicago
(Fig. 19) one thing especially to be noted is the
improved method of assembling the parts into the
complete telephone, as shown in the illustration.
All of the important working parts are mounted in
a compact tvpe of cabinet, but in such a way that
they can be quickly removed for inspection or repairs without in any way disturbing the permanent
The generator, switch
wiring of the instrument.
and induction coil are attached to shelves which
in
tlie
cabinet, but instead
position
usual
occupy the
of being wired permanently through the back of the
box, the connections are brought to lock-nut terminals, situated near the front edge of the shelves.
These terminals, in turn, are clamped securely to
the connecting plates in the cabinet, and serve the
double purpose of making a positive electrical connection and at the same time locking the shelves

Fig

CFigs. 23 and

17.

24.

adjustable, being made so by sliding the tube,
which enters the rubber handle, in and out, accordFigs. 21 and 22 show
ing to the desired distance.
open and closed views of this company's new type

of central-energj- telephone.

New

features

are

the

arrangement and mounting of the apparatus in the
Tlie cabinet, which covers the condenser, ringer,

set.

induction coil, etc., is hinged to the
backboard at the lower edge. The condenser is
mounted directly against the backboard, being supported at the top and bottom by a brass clip and
also held in place hy being slid behind a frame,
which supports the hook-switch and induction coil.
The hook-switch is so arranged that no pressure is
brought to bear upon the contact springs except when
The ringer
the receiver is removed from the hook.
is mounted in the upper part of the cabinet, just
beneath the writing shelf, as shown. The cabinet
is fastened, when closed, by means of a brass rod,
w-hich extends parallel to the shelf through a brass
clip, with nut, to keep it from dropping out when
The end of the rod is threaded
caliinci is opened.

hook-switch,

Fig. 18,

Fig. 20.

March

The

is

Kellogg Common-battery Wall Set.

Voughl-Berger Pendent Telephone.
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Maine.

a recent meeting of the Independent Telephone
Association of Maine in West Paris the followingnamed officers were elected for the ensuing year
President, Lewis A. Goudy, Northeastern Telephone
Company, Portland first vice-president, R. L. Cunimings. Citizens' Telephone Company, South Paris
second vice-president, P. C. Chandler, Pine Tree
secretary,
Telephone Company, New Gloucester
E. L. Durgan, Northeastern Telephone Company,
Portland treasurer, F. L. Wyman, West Paris and
Curtis Hill Telephone Company, West Paris executive committee, B. G. Mclntire of Waterford, John
H. True of New Gloucester, Dr. F. H. Packard of
West Paris E. W. Gross, Auburn E. L. Tibbctts
of Lewiston, George H. Jones of Oxford, H. C.
Cook of Casco.
In a letter to the Western Electrician Mr. L. A.
Goudy writes as follows: "The Northeastern company is building trunk lines and installing large
exchanges in the principal cities in Maine, beginning
with Portland, using the automatic system (Strowger
patents) for its large exchanges, and the manual
and selective party-line systems for its village exchanges and rural service. It will expend nearly
half a million dollars on its new exchanges and
installation of its system in Maine and New Hampshire during 1903.
It is an aggressive representative
of the rural Independent companies, which it is
working in harmony w'ith for the expansion of
Independent telephony.
"The New England company (Bell) has been
forced to join in the repeal of the so-called monopoly law of Maine, whereby any other company
in the state is debarred from entering into competition with or paralleling the lines of the hereThis piece of un-Ameritofore monopoly company.
can legislation has been wiped out through the ag-

At

;

;

:

;

:

;

Kellogg Common-battery Wall Set

Stromberg'Carlson Portable Desk

Set.

Fig. 21.

Slromberg-Carlson Central-energy Instrument.

Fig. 22.

Stromberg-Carlson

Central-energy Instrument.

LATEST TYPES OF TELEPHONE INSTRUMENTS.
in place.
To remove the parts it is necessary simply to loosen the lock-nuts and slide the
-helves out.
The instrument is made up entirely
>f
Monarch parts. It is supplied with three, four
or five-bar generators for either scries or bridging
work; also for direct-current divided circuits, or
with pulsaling-current generators and biased bells
for parly-line instruments.
firntly

Stromberc-Carlson Telephones.
is shown a new portable desk telephone
Slromberg-Carlson Telephone Manufachas recently placed on the market.
The instrument consists of the comp.my's standard
desk-stand base and pedestal, upon which is mounted
a forked hook-switch for supporting a hand microtelephone. The hook-swilch is operated by means of
a stiff spring in the center of the pedestal, which

In Fig. 20

which

the

turing

Company

moves the hook upward when the micro-telephone
is removed.
The hand micro-telephone contains sev-

new and important

features, one of which is
the attaching of the receiver to the micro-telephone
eral

by means of a ball-and-socket joint. The distance
between the receiver and mouthpiece of transmitter

and designed to be screwed into the clip on the backboard, just above the condenser. The instrument is
equipped with the company's standard long-distance
transmitter, receiver and carbon-block lightning arrester.

Vought-B'erger Pendent Telephone.

The pendent

or hanging telephone has attracted
considerable attention within the last two years.
Figs. 23 and 24 show the device, as manufactured
by the Vought-Berger Company of La Crosse, Wis.,
and its utilization at the business man's desk. Advantages of economy of room and convenience are
obvious. The company asserts that this is the only
telephone -which satisfactorily combines durability,
ease of operation and constant accessibility without
occupying valuable space on the desk. ".Always at
arm's reach and yet out of the way." is the terse
catchline adopted by the manufacturer.
There is
the same generator, ringer, transmitter and receiver
as in the ordinary telephone, but a new arrangement of parts. In the place of a crank or other
device at generator for signaling, there is attached
a pulley that is operated by the cord.

gressive action of the Independents, supported by
the Maine State Grange (which desires rural telephone connections). Immediately in connection with
this action, how-ever, the move was made by the
Bell company to engraft seriously hampering legislation, whereby that company, its allies or representatives, could force suspension of construction
of lines by appeals from the decisions of municipal
officers of towns and cities granting rights to Independent companies, to the Supreme Court, which
would cause long delays and discouraging results.
This action is being sharply opposed by the Northeastern Telephone Coinpany and others in harmony
with its policy for broader expansion of the telephone business."

The Western
burg

is

Street

Railway Company of

Pitts-

preparing to construct a double-track street-

car line from Finleyville to Washington, Pa., a distance of 15 miles, and it is given out that later on
the company will extend the line to Wheeling,
W. Va. This line would join the company's Pittsburg and Charleroi line, which will be in operation
by July 1st.

:
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—In

the report of President Charles 'F. Cutler for
the year 1902 it is stated that the early part of 1902
was a season of unusually destructive storms, entailing" heavy expenditures for repairs.
The disastrous conflagration in Paterson, N. J., on February
9th, was followed on March 2d by an overflow of
the Passaic River, a considerable amount of the
company's plant in the streets being destroyed or
seriously damaged.
On the night of February 2isl
a destructive sleetstorm prostrated overhead lines,
southern New Jersey and middle Long Island being completely cut off from telephone communication
for from four to six weeks.
At the same time substantially the whole force of linemen left the service
of the company without a moment's notice. The
actual cost of repairing and rebuilding the prostrated
lines [$267,505] was charged against earnings, while
the loss of revenue through the interruption of
service is estimated at about $100,000.
Otherwise
the net earnings should have been at least $365,000
above the amount shown.
During the summer an experimental installation
of the Pupin invention, the exclusive control of

which was lateh' acquired b}'' the American Telephone and Telegraph Companj^ was made upon this
line with most encouraging results.
The trunk-line
conduit has been extended from Newark to EHzabeth. and further large extensions have been planned
reaching Passaic and Paterson in New Jersey and
east to Jamaica in the Long Island division.
In
co-operation with the New York Telephone Company, comprehensive plans have been worked out
by which all the suburban points w'ithin a radius
of 20 miles of New York will be connected through
underground cables, thus protecting the entire suburban toll service against interruption. Prior to the

Pupin invention it was not possible to communicate
through underground cables of such

successfully
length.

The above-mentioned

plans contemplate the equipment of all central offices wdthin this radius with
the common-batter\- switchboard of type similar to
that now^ in use at the larger exchange centers.
It
is hoped that the principal part of the above work
can be completed during 1903. Upon its completion
it is expected that trunk connections w^ithin the above
area can be established with the same promptness
as now characterizes the local service in the best
exchanges.
Among the important improvements completed in
1902 was the conversion of the exchange plant in
Elizabeth, N. J., from overhead to a complete underground system.
An addition was made by the purchase of the
plant and business of the Hudson River Telephone

Company in Sussex County, N. J.
By authority of the board, under date of September 25, ig02, $3,125,000 of new stock w^as offered
About two-thirds of
to the stockholders at par.
the amount w-as paid for on November ist, leaving
The company
Si, 069,000 to be issued during 1903.
enters the year 1903 with a provision of $2,211,054
for construction purposes.
There was invested by the company during 1902
in extensions of plant and equipment, $1,712,502;
real estate, $239,285.
Of the amount invested in
plant, $821,561 was expended in extension of the
underground-conduit and cable system. Estimates
for 1903 contemplate the expenditure of about $600,oco in real estate, $450,000 in improved central -office
apparatus and $1,347,000 in underground-conduit and
cable extension.
Regarding competition. President Cutler asserts
that while the few unimportant systems heretofore
established still keep up a struggling existence, there
are no evidences of new life or further development.
In fact, on the whole, he says, there are less stations connected to those systems than at the date
of the last report.
The earnings for three years compare as follows
igo2.

December

igoi.

1900.

53,184

42,130

35.176

$1,903,707
490,294
1,365.854
113.415
S9.327

$1,633,319
428.996
107.415
44.424

§1,372,916
356,560
965,341
83-939
48 725

Total
$3,962,597
Expenses:
646,240
General
Operating
594-730
Reconstruction and maintenance. 1,330,172

S3'376.433

62,827,481

31.

Earnings:

Exchange ser%-ice
Pay stations
Tolls

Real estate
Other iocome

536,665

504 ,613

-522,071

i8:,6i5
70.699

997,828
176,855
61,214

460,840
847,649
147.417
58,085

S2,S23,457
1,139,140

$2,294,633
i,oSi,8oo

$2,018,603
808,878

70,350
96,000
707.62S

71.486
102,618
616,286

72,272
102,459
490.650

873. 97S

S 790.390

265.162

291,416

Royalties

Real estate expenses
Total

Net earnings

1,162,-279

pany.

In its report for the year ended January 31,
are the following figures

1903,

Gross earnings
Divideuds

§

Total net receipts

and taxes
General expenses
Depreciatiou [including
interest

now

453,623
850,58b
1,304,209

S519.343
24,537
§70,621

interest not

collectible)

86,478

620,360
573,545

Net reserve
Dividends

640000

Surplus

33,849

,.

The

general balance sheet as of January s^j i903j

follows

the selection of a new man by Mr. Washburn.
The
directors of the company now are Elmer Washburn,
Adolph Nathan, Joseph Harris, A. G. Wheeler, Jr.,
A. E. Wilson, J. L. Kessner, Sanford F. Harris,
Joseph Sigcl and M. Sello.
After the meeting
Joseph Harris was seen at the office and spoke as
follows: "The trouble among the directors of the

Strowger company has been amicably and satisfacadjusted and the indications are that affairs
of the company will be smoothly conducted under
torily

Assets.
„za"on..,

everyone
2,330,(316

4«,422
3,548,157
54,006

Cash and deposits
Organization expenses
Total

S42.540,6S4

Liabilities.

Common

Si6,,ooj,ooo

,

16. 000,000

—

33,849
Q ,835.96t>
164,034
172,055

.

Sundry reserves (including depreciation)
Bills and accounts payable (including §320,000 for
dends payable February, 1903)

divi-

342,780
542,548,684

,

President Fish

says:

is

"The earning property

of

your company consists

chieliy in a controlling interest in the capital stock of the Northwestern Tele-

phone Exchange Company, the Cleveland Telephone
Company, the Wisconsin Telephone Company, the
Southwestern Telephone and Telegraph Company
and the Michigan Telephone Company. These four
companies have expended during the last year in
improvements and development $2,203,193.
The
money so expended was supplied by this company.
At the end of the 3'ear the total number of subscribers' stations in the four companies was 111,036,
in addition to those under sub-license contract, which
numbered 25,753. Ihe situation of the Michigan
Telephone, ot which company we are creditors to
the extent of more than $1,700,000, as well as principal stockholder, is far from satisfactory.
When
this company came into control of the Michigan it
found that company with a bonded debt of $5,000,000,
in addition to the bonded debt of the Detroit Telephone Company, amounting to $594,000, which the

Michigan company had assumed.
After making
reasonable allowajice for maintenance, the net earnings of the Michigan company were insufficient to
meet even the interest on its bonds, not to speak of
the interest on its floating debt, which on December
On December 31, 1902, the
31, 1901, was $2,097,318.
floating debt was $2,393,986."

The Chicago Daily Tribune gravely states that
"Microphones are now made so sensitive that by
one may hear the groans of a dying fiy."

their use

The Petroleum Telephone Company

of Oil City,

with 1,800 subscribers, has gone into the hands

receivers on the application of the
York city.
Bissell Company of

of

George H.

New

Farmers are talking of building an extension to
the Farmers' Inland Telephone Company's line at
Harrington, Wash., to connect some of the large
ranches and farms northwest of Harrington.

The Union Trust Company

of Detroit, Mich., receiver for the Michigan Telephone Company, is said
to have declined the offer of $125,000 cash made by
the Citizens' Telephone Company of Kalamazoo for
the Michigan company's plant in that city.

This is an example of telephone advertising in
Chicago
"It is the purpose of the management of
the Chicago Telephone Company to place a telephone
at the most reasonable rates, within easy and immediate reach of every person whose income is sufficient to permit

him

to ride in street cars."

A

deal has been completed by which the Merchants' Telephone Company of Montreal has passed
Mr.
mider the control of a New York syndicate.
Arthur Johns of New York represented the syndistock
of
this
total
common
The
cate in the deal.
company amounts to $61,000, and in addition to
this there is a bond issue of about $60,000, secured
on first mortgage and paying eight per cent, interest.
No dividend has ever been paid on the

common

and the stock
Mr.
and

basis,

a

selection of
popular choice,

satisfied."

The W.

stock.

Barr Manufacturing Company, which

J.

has been doing business at Cleveland, Ohio, and has
recently been incoi-porated with W. J. Barr as president and treasurer, and Thomas E. Barr as general
manager, will manufacture telephone transmitter

arms exclusively.

The Sumter Telephone Manufacturing Company
of Sumter, S. C, calls attention on a mailing folder
to its line of telephones, switchboards and exchange
equipnjent for interior, local and long-distance service.
Party-line and express switchboards, bridging
telephones, the Bull's-eye combined drop and jack,
and the "Sumterfone" are illustrated.

The Connecticut Telephone and Electric Company
Meriden, Conn., has filed a certificate of incorporation at Hartford, Conn.
Its capital is $36,000 and its incorporators are Burton L. Lawton,
Ernest A. Wilcox, Louis E. Wilcox, William F.
Rogers and Burton C. Rogers. The company proposes to manufacture and deal in telephones and
of

supplies.

electrical

The Swedish-American Telephone Company has
leased the eight-story building at 88, 90, 92 West
Jackson Boulevard, Chicago, and

will

remove

to that

on or about May 1st. The new location is
four doors farther west and on the opposite
side of the street from the company's present quarters.
The new building affords fine accommodations
and will be equipped throughout with the very latest
machinery.
location

but

The

increasing demand for the high-class prodmanufactured by the Jaeger Miniature Lamp
Manufacturing Company of New York has again
forced it to annex additional floor space in the
Bible House, one of the largest buildings in New
York city. This is most gratifying to C. T. Jaeger,
the manager, as it is the third increase within one
ucts

year's time.

GENERAL TELEPHONE NEWS.

Pa.,

The company

officers.

The

MANUFACTURERS AND DEALERS.

Com

Reserve for retinne bonds ol Erie Tel. and Tel.
pany

Total

new

in

$36,347,573
219,910

Property since acquired
Bills and accounts receivable
Supplies

Bonds

of the

working on a close-dividend

is

excellent condition.
Washburn as president is

Stocks, bonds and notes acquired at time of organi-

stock
Preferred stock
Surplus

management

the
is

:

Eaexisgs, Expenses and Charges.
of stations

:
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Bell Companies' Annual Reports.
New- York and New Jersey Telephone Company.

Nnmber

:

,

The company

switchboard lamps
its

"paramount

its

is

now

giving telephone

special attention,

making them

issue."

The Monarch Telephone Manufacturing Company,
which

at present is situated at Canal and Randolph
Streets, Chicago, announces that, owing to the great
increase in its business, it has been necessary to
secure larger quarters. The company, therefore, will

move about May

ist,

into a

new and commodious

building on Clinton Street, w'here it will have sufficient space to enlarge its business still further, and
at the same time give its customers the prompt and
courteous attention they have been receiving in the
past.

The Vought-Berger Company, manufacturer of
telephones and switchboards, La Crosse, Wis., reports
an encouraging sale of its pendent telephone. Among
the companies which have recently begun the use of
this

type of instrument are the Consolidated Tele-

phone companies of Scranton, Pa., the Toledo (Ohio)
Home Telephone Company, Pittsburg and Allegheny
Telephone Company, the Frontier Telephone Company, Buffalo, N. Y., the South Carolina Long-distance Telephone Company and the United States
Telephone Company, Cleveland, Ohio.

The Chicago Fuse Wire

arid

Manufacturing Com-

pany makes a

specialty of fuse wire and strip for
telephone fuses, instrument fuses, and, in fact, anything requiring a very low fusing point. These fine
wires are made with the same degree of accuracy
which has always been maintained for all the company's product, and they have sufficient tensile
strength to be handled without difficulty. The company says it is in a position to take care of orders
whether regular or special, and in large or small

amounts, and make shipment promptly either from
its

Chicago,

New York

or Buffalo houses.

Deduct:
Interest

Taxes
Dividends

(7

per cent.)

Total
Surplus

.,.

S

S

665,381
143.497

Of the total stations (53,184) on Januar)^ i, 1903.
28,158 were in New Jersey and 25,0^6 on Long
Island.
The balance sheet shows total assets of $17,592,792 at the end of 1902. At that time the capital
stock issued was $12,665,600 and the surplus $2,633.181.

Western Telephone and Telegrapli Company..

—This company

is

the successor of the old Erie com-

Strowger Company's Troubles Adjusted.
An amicable settlement of the troubles of the
Exchange was
Automatic Telephone
reached at a meeting of the directors held. in the

Strowger

the Rookery Building,
Chicago, last Saturday. J. L. Kessner resigiied as
president and L. M. Stumer resigned as director.
Subsequently Elmer Washburn, who was selected
by the court to take charge of the management of
unanimously elected president.
w'as
the company,
M. Sello was made vice-president and Joseph Sigel,
Both claimants to the office of secretarytreasurer.
resigned, and the office was left vacant subject to
offices

of the

company

in

The Stromberg-Carlson Telephone Manufacturing
Company of Chicago recently closed contracts for
switchboards with the Bergholz Telephone Company,
Bergholz. Ohio, and the Winona Telephone Company.

The company has also recently sold
telephones, switchboards and supplies to the follow^ing-named Illinois companies
Wataga Mutual TeleWinona, Ohio.

:

phone Company, Wataga Gays Mutual Telephone
Company, Gays; Cullom Mutual Telephone Company.
Fairbury Farmers' Telephone Company.
Cullom
Millikan & Stokes Telephone Company.
Fairbury'
Edinburg: Central Illinois Telephone and Telegraph
Company. Lincoln Farmers' Mutual Telephone Company, Ashmore.
:

;

;

;

;;

;
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Fahnestock "Button" Telephone Transmitter.

March

sound waves on entering the mouthpiece are divided by the edge of the "button" and then impinging on the beveled sides of the sound chamber,
are deflected against the diaphragms.
The instrument is constructed throughout of a
special hard non-corrosive alloy, and each part is
cast in a brass mold, which insures accuracy and
interchangeability of all parts, while the non-cor-

The accompanying cuts illustrate a new type of
telephone transmitter which in appearance and construction presents quite an innovation and departs
radically from the "solid back," which seems so far
to have' held the field as the correct principle for
is
instrument
transmitter construction. This
all
rosive feature of the alloy entirely eliminates all
known as the "button"-type transmitter and derives possibility of corrosion by the moisture of the breath.
of.
its name from the "button," a full-size illustration
Ihe finish is entirely of black enamel, which would
which is given in Fig. 3.'
seem to insure a greater durability of finish than is
This "button" is entirely self-contained and is
ordinarily obtained by those instruments having exilself a very efficient transmitter if placed on a table
tensive nickel-plated parts. The transmitter has been
and spoken to. It carries within itself two sound
produced by Ernest B. Fahnestock, an experienced
diaphragms, a carbon chamber and two electrodes
telephone engineer and designer, and is being manuand is designed to slip into the sound chamber carfactured by the Fahnestock Transmitter Company
in
Figs.
shown
pivoted
arm,
as
the
of
end
ried at the
of 74 Cortlandt Street, New York city.
and 2. Two cords are carried up through the
inside of the arm to make the necessary electric
American Electrochemical Society.
The "button" is not a permanent part
connection.
of the sound chamber, and may oe removed and reThe American Electrochemical Society will hold
placed by a new one at any time by removing the
its third general meeting on April i6th, 17th and
face plate and loosening the cord connections.
iSth at the Chemists' Club, loS West One-hundredIn its construction the "button" consists of a
and fifty-fifth Street, New York city. On the evencarbon chamber and two vibratable electrodes, caring of the first day there will be a reception and banThese mica washers carryried by mica washers.
quet at the German Liederkranz, and on the evening
ing the electrodes are clamped by steel rings to opof the 17th the society will meet with the American
posite sides of the carbon chamber, effectually sealInstitute of Electrical Engineers at the Chemists'
ing the same and making it moisture-proof.
Each
Club, when W. J. Hammer will read a paper on
electrode has clamped to it a sound diaphragm. 'Radium and Other Radioactive Substances,
and

m

I
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Westinghouse Motors for New York
City Subway.
As recently stated in the Western Electrician, the
motor-equipment contract for the cars of the Interborough Rapid Transit Company, more popularly
known as the New York Subway, was divided betvveen the Westinghouse Electric and Manufacturing
Company and the General Electric Company. The
sub\yay company will operate two
classes of train
The first will consist of five-car local trains
composed of three motor cars and two trailers,
making an average speed of approximately
16
service.

miles per

hour. The second will be eight-car
express trains,
comprising five motor cars and three trailers,
makin.^
an average speed of 25 miles or
more per hour°
the same motors and gearing will
be used for both
classes of service.
Each motor car will be equipped
Hu'ffcu
with two motors.
The motors to be supplied by the
Westinghouse
company were designed especially for
this purpose

and were made

to

the particular conditions

fit

and

requirements involved. One of these
requirements,
and perhaps the most difficult,
made necessary the
designing of a motor of large
capacity to fit into

a limited space. As a result,
it is stated that the
present motors are probably of
smaller size for their
output than any built heretofore
These motors, known as No. 86, are
of the heavy
railway type similar in general
appearance to the
well-known Westinghouse so-C motor.
They will be
supported on the truck by nose
suspension. The
nominal capacity of the motor is
300 amperes at

or 200 horsepower, for one hour.
With
current and voUage, a tractive effort
of 4,iw
is developed at the periphery
of a 33-inch
wheel, at a speed of 19 miles per
hour. Although
designed for an average voltage
of 570, the motor
will operate satisfactorily
with voltages up to 62^
It will carry loads up to
500 amperes without injurious sparking.
The motor has a field frame of cast steel,
divided
into halves t)n the line of the
centers of armature
and axle, and completely surrounding the
axle
The
tour pole-pieces are made of
laminated-steel punchings, held between heavy
end plates and secured bv
rivets.
The field coils are made of copper strap
570

volts,

this

pounds

wound on edge.
The armature is 20

1,930 pounds
composed of

It is

inches in diameter and weighs
of the slotted-drum type and is

sheet-steel punchings assembled on
a
cast-iron spider.
The commutator is also carried
on the same spider, and the shaft may
thus be removed and replaced, should this ever become necessary, without disturbing the
armature

winding or
comiection to the commutator.
will stand an insulation test
between winding and motor frame of
4,500 volts a'lternating momentarily, or a test of
3,000 volts for
one minute.
Armature and axle bearings are lubricated by
oil
ted to the journals by waste, in
accordance with
standard railway practice. The gears
are solid of
cast steel, with cut teeth.
The pinions are forged
steel with cut teeth.
The whole motor can be dismantled with great ease and dispatch,
without the
use of any special tools. The total weight
of motor
gear, gear case, etc., is about 6,600
nounds.
Its

The completed motor

Proposed Susquehanna River Power
Plant.
It is

Fig.

2.

F.^HNESTOCK

Fig.

BUTTON

which diaphragm has no other support. This allows
freedom for the periphery to vibrate and insures the
tuning of the two diaphragms to the same characIt also permits of a perfect and perteristic note.
manent adjustment of the electrodes, inasmuch as
the support of the carbon chamber and electrodes
cannot be at variance with the support of the diaphragm, as is often the case with instruments of
"solid-back" type.
are taken to connect the periphery of the
flexibly to the "button" after it
in place on the electrode.
This
flexible connection prevents the sound waves from
the

Means

sound diaphragm
has been clamped
impinging on

its

under

side.

is asserted that this method of supporting the
sound diaphragm not only gives greater tone volume, but as well clearer and sharper articulation. It
is for this reason that the size of the diaphragms
can be so materially reduced from standard, as shown
in the cut, and the volume of tone produced still
be above that ordinarily obtained with "solid-back"
instruments. When the "button" is in place within
the sound chamber the surface of the diaphragms is
transverse to the line of progress of the sound waves,
and the "button" presents to the opening at the
mouthpiece only its edge. This effectually prevents
any mechanical injury and removes the necessity of
having a mouthpiece with a protective bottom. The

It

3.

Details of "Button."

TELEPHONE TRANSMITTER.
Certain Phosphorescent and Fluorescent Substances
the Properties and Applications of Selenium
the
On
Treatment of Disease by Ultra-violet Rays."
the last evening of the convention President Joseph
W. Richards will deliver his annual address and Dr.
Max von Recklinghausen will give a demonstration
of the Cooper Hewitt mercury lamp, after which
there will be a smoker.
Among the papers to be presented at the meeting
are the following: "The Electrolysis of Water," by
"Insulating MaJ. W. Richards and W. S. Landis
terials
Field for Chemists," by M. von Recklinghausen "An Historical Review of the Storage Bat"The Use of Pyroxyline in
tery," by H. B. Coho
Electric Storage Batteries," by Elmer A. Sperry
"The Corrosion of Metals by Electrolysis," by A. A.
Knudson; "Ions and Electrons," by Louis A. Parsons "Uniformity of Electrochemical Equivalents,"
by Carl Hering; "Electromotive Force of Alloys,"
by W. D. Bancroft "A New Type of Electrolytic
"What is the Capacity of
Cell," by P. G. Salom
Molecules for Electric Charge in Electrolysis?" by
Alfred H. Cowles.
;

;

A

;

;

;

:

asserted that the scope of the plans of
capitalists to utilize the Susquehanna
River for the
generating of power to be distributed throuo-h
the
territory lying between Harrisburg and
Washington IS greater than was originally announced
Instead of building three power houses with
150,000
horsepower, six power houses, with an aggregate
-apacity of 300,000 horsepower are planned
Exensions may give a total of half a million horsepower, or sufficient, it is said, to operate every street
car and small machine and light every city, town
and village within a radius of territory including
Harrisburg, Lancaster, Philadelphia, York and Baltimore.
The most tangible move yet made in the gigantic
scheme is the incorporation of the Tidewater and
Susquehanna River Railroad, capitalized at $1,300,000.
The officers of this corporation are: President, M.
Hampton Houseman vice-president, John S. Bull
secretary,
Stephen J.
Caldwell,
and treasurer'
Charles R. McConkey. The directors are James
H. Harlow, Charles R. McConkey. Charles T. Davis,
George K. McGaw, Stephen J. Caldwell, John S.
Bull and M. Hampton Houseman. It is the object
of the company to build a line of railway from
Havre de Grace northward to the town of Wrightsville.
This will be built to aid in the easy transportation of the machinery for the power plants, and
will connect with the Baltimore
and Ohio, the
Pennsylvania, and the Maryland and Pennsylvania
;

railroads.

An

;

;

sustained the right of
the Louisiana state Legislature to pass the Wilson
law, providing
for
separate accommodations for
whites and blacks in the street cars.

electric

incorporated

railway
Illinois

is

to

Electric

be built by the newly

Railway Company

to

extend through Knox, Warren, Mercer, Rock Island
and McDonough Counties, 111. The company has
stock of $10,000, and its principal offices
be at Monmouth, 111. The directors a're John
S. Brown, I. M. Kirkpatrick and William H. Sexton of Monmouth
Robert P. McGeehan, Kansas
City, and James E. Gregg of Colorado Springs.
a

The Supreme Court has

now

capital

will

;

March

28,
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Ericsson Cordless Telephone Switchboards.
The Ericsson Telephone Company of New York
has placed on the market two new types of switchboards which in their construction dififer entirely
from the styles generally used. They are especially
intended for small countrj^ exchanges, large offices
or factories, etc., which are connected by a trunk line
with the main exchange. The old way of connecting

255

class of telephone work.
The german-silver
springs are not insulated individually on this steel
frame, but as a whole, making much more substantial
insulation than can be obtained from the use of
many small pieces of rubber or mica. The plugs
are of the two-conductor type, and the sleeves have
an interesting fastening, for they are held in place
by a spring arrangement which permits the shell to
be removed without the loosening of screws. Every
switchboard inspector knows how troublesome it

TELEPHONE MEN.

this

Thomas

who has been with the Baldwin
Milling Company, Minneapolis, has been appointed
contracting agent for the Northwestern Telephone
Exchange Company of Minneapolis.
Dyer,

C. F. Alston, manager of the Central Union Telephone Company of Rockford, 111., has resigned his
position with the company and is succeeded by Frank
L. Eby, who has been city foreman for the company

several

for

years.

James T. Land, superintendent of the Michigan
Telephone Company, has left Detroit foF Kansas
City to assume his new duties as general manager
of the Missouri and Kansas Telephone Company.
About 100 of his friends tendered him a complimentary banquet

at the Fellowcraft

Club in Detroit

week.

last

NEW
A

COMPANIES.

company has been formed by W.

E. Storm, S.

M. Blythe and A. W. Treat, to be known as the
Gays Mutual Telephone Company. It will furnish
telephone service to the citizens of Gays,

111.

A

telephone system will be installed at Norwood,
St. Lawrence County, N. Y., by the Norwood Telephone Company, recently organized, with W. J.
Fletcher, F. L. Smith and A.
Healey, directors.

C

HenCompany, Henrietta Township,
capital $5,000; Monroe County Telephone Company,
Dundee, capital $15,000, and the Hillsdale Telephone Company,- Pittsfield, capital $15,000. All are
Articles of association have been filed by the

Telephone

rietta

in

Michigan.

The New York and Long Island Telephone Company, which may operate a telephone system in Kings,
Queens, Nassau and Suffolk- Counties in New York
has been incorporated with a capital of $100,directors are W. H. Bennett, G. L. Deneo
and B. P. Tabbot of New York.
state,

000.

The

The

and Indiana Telephone and Telegraph
$2,000,000, to construct and operate telephone and telegraph lines, was incorporated
at Trenton, N. J., on March 17th.
The incorporators
are Louis P. Bailey, Joseph H. Mitchell and K. K.
McLarin, all of Jersey City, N. J.
Illinois

Company,

.Fig-

Fig.

2-

ERICSSON CORDLESS TELEPHONE SWITCHBOARDS.

two subscribers with a pair of cords has several
objections, the most serious being that the cords wear
out and that it is often necessary to send a man out
to repair the board. These new switchboards are so
constructed that there is practically nothing that can
wear out and cause trouble.
Referring to the illustrations. Fig. i shows a cordless switch for 10 metallic circuits, complete in every
When a subscriber has called the operator
respect.
puts one of the plugs in his jack and answers. The
wanted subscriber is called by putting the same plug
The
in his number and turning the generator crank.
connection is completed by changing the plug to a
numbers
both
subscribers.
marked
with
the
of
jack
The panel contains one jack for every possible connection within the board. The clearing-out signal
throws the bridged drop of the calling subscriber,
the other drop being cut out. All drops are armored
and have a high self-induction. Fig. 2 shows an
eight-line board with keys instead of plugs and jacks,
the manipulations being analogous.
The finish of the woodwork is excellent, and the
workmanship and details are the same as characterize
all Ericsson work.
The switchboards are made for
three up to 12 numbers, the smaller types being used
in connection with a telephone which serves as an
operator's equipment.

American Banks

to put screws through the plug shell and
of these screws are lost from time to time,
so will appreciate this feature.
is

many

how
and

Steam Turbines.

A

recent computation has placed the total aggregate power of steam turbines in use or under construction or ordered in different parts of the world
at over 500,000 horsepower.
Of this total the major
portion is used or to be used for the driving of
generators,
while the next in
alternating-current
point of power consumption is marine engines. An
item in point is the contract recently given to the
British Westinghouse Electric and Manufacturing
Company, by the Metropolitan District Railway Company of London, England, for four turbo-alternators.
Each of these machines is designed for a normal
capacity of S,5C0 kilowatts, but will be capable of
carrying an overload of 50 per cent., giving for each
unit a maximum output of 8,250 kilowatts, or about
These turbines will be
11,000 electrical horsepower.
not only the largest steam turbines ever made, but
also the most powerful single-expansion engines of
any type whatever in the world, while very few

capital

The Chicago

City Council committee on streets and
recommended for passage the franchise ordinance of the Woodlawn Park Telephone
Company, referred to in the Western Electrician of
March 7th. The company has authorized capital of
Warren and J. P.
$2,500, and J. C. Dean, F.
Harrold are the incorporators. By the terms of the
ordinance the company must have 500 telephones in
operation by January i, 1905.

alleys south has

A

Turner Bulldog Gasoline Torch.
The Turner Brass Works, Chicago,

are offering

to the trade the Turner Bulldog gasoline torch, herewith illustrated.
This device is especially interesting to electricians and line men on account of
the assertions that it produces the maximum degree of heat possible to obtain by mechanical means
and that it will not blow out in the wind. The
secret of the intense heat is the double burner.
In
this burner the air and gas enter the combustion

chamber separately and are under

absolute conof the operator.
This independent control of
the air and gas enables the operator to mix them
in exactly the right proportions to produce perfect
combustion and thereby produce a temperature of
Linemen who have used the Turner
3,500 degrees.
trol

of Multiple Telephone
Jacks.

The banks of multiple jacks for telephone switchmade by the American Electric Telephone

boards

Compan}' and

illustrated

herewith

are

said

to

be

;aao»»x:^CKCoaao;OD:ewxa^

-AMERICAN BANKS OK MULTIPLE TELEPHO.NE JACKS.

from anything heretofore attempted
in the construction of such an article, being constructed with hard-rubber front, brass ends and a
substantial steel bridge, on which the jacks are substantially mounted.
This steel bridge is 1V2 inches
wide and one-eighth of an inch thick. It is intended to do away with the warping and twisting
out of shape, which has caused so much trouble in
entirely different

multiple-cylinder engines existent have greater power.
Notwithstanding the great power they will develop,
the dimensions of these engines are only 29 feet in
length, by 14 feet wide, by 12 feet high, the overall
length of turbine and alternator being 51 feet nine
inches.
The steam pressure will be 165 pounds per
square inch, and the speed 1,000 revolutions per
minute.

TURNER BULLDOG GASOLINE TORCH.
Bulldog gasoline torch

state

that

it

works

satis-

in the strongest wind, and that they can
handle Nos, 4 and 6 wires out of doors easily, and,
in some cases, more conveniently than with the
slush pot and furnace. It is said that as this torch
produces twice the heat of the ordinar>' torch it
enables the operator to do ordinary work in one-

factorily

half

the

time.

—

WESTERN ELECTRICIAN
Gas Engines

for Electric Ligiiting.'

Mr. Graham in opening his paper explained that
the ordinary industrial type of gas engine failed
for electric-lighting purposes, whether the dynamo
was direct-coupled or belt-driven, by reason of
the excessive variation of speed between full and
For direct-current generators the gas
lialf loads.
engine could be so modified as to give perfectly
for alternating currents
^atisiactor>' results, but
no gas engine had yet been designed so far as was
could be said to give
which
knowledge
common
even moderately satisfactory results, and the uneconomical expedient of driving gas engines in parallel
The requirelias to be resorted to in such cases.
ments were very exacting, the limit being a variation
of speed of only one-half per cent, under varying
In the ordinary gas engines the speed varialoads.
tion might be /hj per cent, and yet be unnoliceable
by reason of the reduction in speed through the
second and tertiary motion shafts, but in engines
supplied for electric-lighting purposes he spoke then
of direct-current plants such a variation would be

—

—

—

—

objectionable.
With a reasonable increase of speed between engine and dynamo if belt-driven or by an efficient
if direct-coupled— the speed variaclastic coupling

—
—

—

might be kept constant within i?4 to two per
and under the maximum limit the lights would
appear quite steady, and might be considered satistion

cent.,

factor>'.

He next alluded to the flywheel probleni. Flywheels were usually too light or too small in diamThe diameter of the flywheels on an ordinary
eter.
gas engine has been usually a matter of convenience
more than one of calculation. The distance between
the center of the crank shaft and the ground line,
made up usually by the cast-iron bedplate resting on
a slab of stone placed on the top of the concrete
foundation, was sufficient to afford easy access to the
parts under the cylinder jacket, such as the exhaust
valve, exhaust-valve adjustable spring shackle and
frosty
use
in
relief water cock (the latter for
weather). Unless two wheel-pits were sunk (in
which practice there was an element of danger)
the diameter of the flywheels was, therefore, fixed
hy other details of design, allowance being made for
a clearance of about one inch between the periphery
of the wheel and the floor.

For electric-lighting purposes it was necessary
either to increase the weight of metal in the rims
of the wheels, to increase the diameter of the wheels,
or to increase both weight and diameters in moderaTo increase the diameters alone would be the
tion.
most preferable method, since the weight required
in the rims varies inversely as the square of the
diameter; but this enlarging of the wheels was
checked by the periphery safe-velocity limit before
a sufficient increase was attained. To increase alone
the weight of the rims would be to also increase
the cost considerably, and at the same time decrease
the mechanical efficiency of the engine by the increased

inertia

to

be overcome.

The most conve-

nient method was, therefore, to increase the diameter of the wheels until the periphery of each attained a velocity of 85 feet per second, and then to
add the required weight to the rims. In practice,
however, it was found that the addition of weight
to the wheels necessitated a crank shaft of stronger
proportions, which again required larger bearing
surfaces in the journals. With new wheels, new
crank shaft, new brasses, and, in consequence, a
new bed-plate, the ordinary gas engine was, to all
intents and purposes, a new engine, and it was doubtful whether it would not be cheaper and better to redesign the engine altogether from another standHaving to resort to wheel-pits, there was no
point.
longer any strong incentive to keep the two flywheels,
and so in practice it was found preferable to build
engines for this purpose with only one large and
heavy flywheel, the additional bearing surface being
provided by an extra bearing in the pedestal form.
The most suitable arrangement was for the flywheel
and pit to be placed on the left-hand side of the
engine, thus removing a source of danger to the
attendant, who was entirely occupied with the righthand, or lay-shaft side, whereon are to be found
the timing valve, speed governor, main lubricators,
self-starter, half-compression lever and all cams and
rollers.

The second point of diff^erence between the low and
high-speed engine was in the form of balancinir the
crank and connecting rod. On the low-speed engine
the counterlialance was invariably cast under the
rim of the flywheel, but for accurate balancing this
method could not be considered as efficient as the
direct counterbalance studded to the crank webb and
rotating at the same radius as the crank pin. the
In hocenter of the weight to he counterbalanced.
tels,
private houses, hospitals, and even in many
business concerns, comparative noiselessness was
For this reason it was not always
a desideratum.
advisable to rely on air silencers and patent or
otherwise exhaust mufflcr.s, but it was better to
place the engine, and, in fact, any machinery, in a
separate outbuilding. In such cases the main gas
cock in the outbuilding might he operated from the
main building liy a switch. The details of this were
then described. This arrangement obviated a regular visit every evening to turn off the gas. but the
ignition apparatus as usually fitted on gas engines

—

—

I. Abstract of a paper by H. B. Grabam. read before the BirminghaiD Section ct tbe British lastitutioDof Electrical Ent^ineers,
January 2t, 1903.

was Still a source of possible annoyance. He did
not say a regular source of annoyance, for such was
not the case, but whether a common iron ignition
lube, a Hacknum metal ignition tube, or a hreclay
or porcelain tube were used, one was always subjeci
to their failing at

an unexpected moment.

;

he lever in falling also dropped an ignition valve retainer, which kept this valve on its
seat, and su prevented a leakage which would otherwise have been sufficient to cause the engine to stop
if under full load at the time, and turn out the Bunsen burner. It also performed a third function, in
starting an alarm bell placed in a convenient spot
in the house, which might be, ot course, immediately switched out of circuit, but not before it had
given its message from the engine room.
He thought it to be necessary to say that no
reciprocating bearing should be tilted to an engine
I

witliout some
for wear; yet

means of adjustment
it must be confessed

to

compensate
few gas-

that

engine makers considered it necessary in the case
ot the crosshead pin.
He spoke of the pin connecting the small end of the connecting rod to the piston the whole force of the explosion was borne by
this pin, and a bump was bound, sooner or later, to
be heard, generally after the short guarantee had
expired, and a new pin was then necessary.
The
splitting of the pin and .the insertion of a piece of
paper as packing he rejected as an unmechanical
means of adjusting a machine, besides lowering the
strength of the pin itself. If it were argued that the
pin was twice the necessary strength before being
split, it was evident that the piston was unnecesThis detail was
sarily weighted by such a design.
of particular importance to electric-light engines,
because the jar at each explosion was far more
likely to cause annoyance to their purchasers than
would be the case with engines employed to work a
Massey hammer or a battery of stamping machines.
Much annoyance was also often caused on engines
required to run long hours without attention by
the faulty design or oad arraneement of the automatic lubricators. It was surprising that the revolving dipper type of mechanical lubricator has enjoyed such widespread, almost universal, adoption,
for it could not be considered either an economical
or even moderately able servitor. In the first place,
if it was more than half filled, the oil would find
its way through the lubricator crankshaft bearing,
and trickle down the belt working from the cam
shaft on to the lubricator pulley; and if too generously filled, it would even entirely empty itself,
syphon-like.
In the second place, when it was halftilled to its safe limit, it delivered an all but constant stream of lubricant, but as the level of oil
in the basin became lower and lower, so the quantity
and it followed
of lubricant became less and less
that it either delivered a great deal too much when
first started after replenishment, or else a great deal
too little when the oil became low in the basin.
Another lubricator which the author exhibited
showed a method which he considered sunerior to
Instead of a crank at the end
that just described.
of the shaft was fitted a cam. The shaft bearing
was, therefore, capable of being put at the top of
the basin, and a basin of the same size would, therefore, contain a third more storage in the latter than
The cam at the end of the sliaft
in the former.
raised a valve, and the lift of the valve was adjustable to suit the speed and proportion of working
The quantity of oil passed
strokes of the engine.
was exactly the same, whether the basin was nearly
;

;

or nearly empty.
then turned to a very important side of gas
engines, the gas consumed per horsepower-hour. It
had often happened that a moderate-priced engine
with a guaranteed gas consumption of 16.5 cubic
feet per hrake-horsepowcr-hour had been rejected
in favor of one 20 per cent, dearer with a gas consumption of one-half a cubic foot less per brakehorscpower-hour, without ascertaining the fact that
the first guarantee was on a gas of about 850 British
thermal units, while the latter was on a gas of 700
British thermal units.
The advantage was. of course,
entirely on the side of ihe moderate-priced engine,
'i'bc photometric value of a gas bore no fixed relaTwo gases both
tion to the calorific value of a gas.
of 16 candlepower (illuminating) might be capable
of differing as much as 25 per cent, in their respective
average calorific (healing") powers; but this was not
all, for gas taken from the same mains might vary
another 25 per cent, within a few hours.
gas of 14 candlepower might be of equal value
for use in an internal-combustion engine to a gas
full

He

A

1903

receive

more

attention.

Discussion.

its

;

changed.

28,

of ly candlepower. Considering the large number
of gas-engine users in every manufacturing town, it
was most surprising that in a supposedly scientific
age, the calorific value of municipal gases did not

Notwith-

occasional failings, the fireclay lube was,
It could
tor many reasons, the most satisfactory.
Ue heated sufliciently to fire the initial charge in
required
two
to three
less than two minutes, only
cubic feet of gas per hour passed through a Bunsen
burner to remain incandescent, and two out of three
would last for months with fair treatment but even
Us warmest admirer must confess that it was liable
to end its career without a moment's warning.
'io prevent these stoppages, it occurred to him
that the lube might, at tlie very moment of ending
its career, at least perform one parting act of grace
before reaching its final stage of disintegration.
In brief, the engine was fitted with an electric sparking ignition plug as an emergency standby. The
porcelain ignition tube supported a lever on the collapse of the porcelain tube the lever fell through an
arc of 15 degrees, and in doing so drew over a switch
and completed the emergency circuit, and the engine
continued as before, only the form of ignition being

standing

March

that Mr. Graham was rather
contradictory at times. He himself had found no
difficulty with the gas engines when proper flywheel
arrangements were made, and he failed to follow
the author in the allusions to flywheel proportions.
He cited the case of a Westinghouse gas engine in
the district driving an alternator satisfactorily, and
thought that the gas-engine makers must build verHe suggested the flywheel of the
tical gas engines.
disk pattern, which was lighter and cheaper than
the ordinary wheel, giving the same momentum and
requiring no outer bearing. He was glad to see the
speeds increased, but thought that was a line of development. As for the author's remarks about si-

Henry Lea thought

lencers, he (Mr. Lea) had fixed six exhaust boxes
as fitted by Crossley Bros., so that the gas came out
at right angles in each box to the admission pipe,

and found it most effective. For small plant it was
an axiom to put in a storage battery. Batteries were
highly objectionable, but they were also very necessary evils for small lighting plants. He advocated
electrical ignition and the abandonment of the porceMr. Graham's remarks about
lain tube altogether.
revolving dippers did not at all agree with his experience of them. He attributed the fall in calorific
value of Birmingham gas to the introduction of
water gas, and gas-engine users were only getting
about 93 per cent, of power for the same money
that they used to pay before water gas was introduced. It was most important to state the calorific
value of the gas when tendering for an engine.
Professor Burstall said that he thought Mr. Graham would not mind him saying that he had heard
a good deal about many things that evening, but not
much about gas engines for electric lighting. Perhaps the author had assumed that the construction
of such engines was perfectly well known to all
present. As for the statement that little improvement had been made in the last year, he (Professor
Burstall) had learned more in the last year than
ever he could many years before. Immense progress
had been made, and they knew a good deal more
now than previously. For example, the introduction
of the Korting, the Westinghouse, the great engines
of Deutz and the John Cockerill these had all come
on immensely in the last two or three years. In this
country several very large engines had been put up
and a great amount of experience had been obtained.
The really interesting problem for the future was
the construction of medium engines from 40 horse;

power

to

200 horsepower and from 250 horsepower

1,000 horsepower for electric lighting.
He had
recently seen plans for a 1,000-horsepower, and one
well-known firm was prepayed to guarantee an engine of 2,000 horsepower. All of these were for
electric work, and embodied many principles not
found in small engines. The introduction of the
multi-cjdinders for powers about 250 horsepower
was in order to get better speed regulation. If gasengine makers wished to obtain any share of the
work from consulting engineers for central stations,
liiey must use four-cylinder engines to give nearly
to

an even turning moment. No engineer would look
at a large engine unless he were confident that the
speed- regulations did not depend upon the flywheel.
In the larger sizes it was necessary to water-cool
the exhaust valve. Electric ignition was compulsory,
the principle being that called the magneto, the igniter points being soft iron; fresh points could be
put in without stopping the engine. In that way a
large engine had been made to run for So days
without stopping.
J. C. Vaudrey was rather disappointed with the
paper.
He had hoped to hear more about the largepower gas engine, and there was no doubt that there

was

a field
stations.

for this type of engine, for large

power

Mr. Clough spoke of the evil effect of the synchronizing current surging between alternators, and
in this respect gas engines, which were always provided with very large flywheels to overcome the
initial variation in the impulse had the advantage that
the secondary variation due to the synchronizing currents was proportionately very much smaller.
He
gave figures to prove his case, and said that the
fact of the synchronizing current flowing between
two alternators instead of improving the conditions,
had a detrimental effect. This might appear rather
a paradox, but it was a fact.
Mr. Bate suggested two ways in which it was possible, even with small engines, to do with comparalight flywheels for parallel running, although
he could not speak from experience as to whether
they were eff^ective. One was that of regulating the
voltage of a gas-driven dynamo by inserting resistances automatically into the shunt circuit at the
moment, or immediately before the moment of every
explosion.
By careful experimenting it would be
possible to time the movements of the resistance
lever so that the volts of the dynamo were reduced
just when tbe increase of speed would have sent
them up. Another way he knew it was open to
very serious criticism, but still it was possible for a
small power at any rate was in the same direction
in which large steam engines had been developed
namely, liy increasing the speed and not merely increasing the number of cylinders, but by going up

tively

—
—

—

:
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This
to such speeds as were in use in motor cars.
a very small dynamo with a large nuniber of cycles per minute to be used and the cyclic
of very little importance.
be
irrcgularitj' would
There would be heavy wear and tear, but the first
would be very much
engine
and
dynamo
the
of
cost
less, as would that of cleansing and repairing. He
knew one such plant had been put in by Messrs.
Mavor and CouUon, but he had no particulars.
Mr. Whittaker asked if at the Metropolitan Carriage Works there were two or three engines and
alternators, and if the alternators were coupled in
The difficulties at present in getting the
parallel.
explosions of the engines at exactly the same moment
were very great, and there were considerable hunting
currents passing from one alternator to another.
C. .\. Smith said that he had seen the engines
working at the Metropolitan Carriage Works in
parallel, and he believed that it was done by means
of a flexible coupling between the engine and dynamo,
.Apparently, as far as he could judge from an hour's
inspection, the engines ran perfectly well under a
varjing load, and they were of the Westinghouse
It was a matter of satisfaction to
vertical type.
know that Jlessrs. Richardson and A\'estgarth were
quite willing to quote for and guarantee gas engines
of the two-cylinder tandem type up to 250 horsepower to drive alternators in parallel, and, by coupling two of these engines with his four cylinders on
to the same shaft, with the alternator between thern,

would enable

in one unit,
really dealt only with the small
judging from the reports of the
technical press concerning the Diesel oil engine,
since power could be developed at a running cost
of one-tenth of id. per brake horsepower, he thought
that gas-engine makers must look for a harvest with
bigger engines.
No doubt, in a short time central
stations for generating power would use the gas to
provided
by the Mond company at 2d. per 1,000
be

horsepower could be developed

5.000

Graham had

ilr.

gas engine,

take up
needs.

the

floating

debt

Municipal Lighting at Howell, Mich.
The municipal

electric-light commission of Howell,
Mich., of which Glen H. Brown is secretary, has
a report to the Common Council of the village in which it expresses gratification at the showing made by the plant in 6^/2 months from July
I,
1902, to Januarj' 15. 1903.
The village has 51
street arc lights and 2,617 incandescent lamps, the
total cost of the plant to January 15th being $21,-

made

The average income from commercial lights
has been $255.22 a month. In determining the cost
of operating the arc lamps used for street lighting
for the time stated above, Mr. Brown begins with
the total amount charged in his summary (apparently for operation and maintenance), $4,778.29.
From this is deducted $4,669.67, the total amount

369.96.

permanent construction, income from commerlighting, income from sundries and mcrcnandise
on hand, leaving a balance of $108.42, which is confor

cial

sidered to be the cost of operating 51 street lights
for 6}2 months.
The report concludes as follows
"This gives a total cost of $16.68 per month for 51
lights, or 2^ cents per lamp per month outside of
depreciation and interest"

BOOK TABLE.
How

Mr. Hunt said

that
in

some of the continental makers
the neighborhood of a quarter

of one per cent, speed variation. He asked if the
tandem-cjdinder gas engines now being built were
on the same principle as the old Griffin engine
discarded from the Belfast station, and he presumed
that additional means had been taken for dealing
with the trouble with the piston rod.
Professor Burstall said that the engines referred
to were worked on one connecting rod, and improvements had been made to prevent the heating of the
rod.

Mr. Graham then replied. He had purposely not
dealt with the larger engines.
He hoped at a later
date to be able to approach the subject, and he entirely agreed with everj^thing that Professor Burstall
had said. At the present time a large factory was
being put dowm very near Birmingham for manufacturing large gas engines. He agreed that electrical ignition was superior to any type, but the
difficulty was to prevail upon people to accept it.
He thought that Birmingham people were getting
even less than 93 per cent, value quoted by the chairman in comparison with what they got some years
ago.
It was 'questionable if they got So per cent.

TO
B.

Become a Competent Motorman.

By

Vir-

Livermore, Chief Instructor with BrookRapid Transit Companj', and James Williams,
Shop Foreman with Brooklyn Rapid Transit
Company. D. Van Nostrand Company.
1903.
Pp. (four by six inches) 232, with 49 diagrams.
gil

lyn

Price, $1.

The position of motorman is one of much importance, as every motorman is responsible for the
safety of his car and passengers, and also, to a
great extent, for the lives of the people crossing
the street immediately in front of him.
He must
be quick to think and act. and this comes not only
from experience in handling cars, but from an Intelligent understanding of the power under his conThis book has been written in as simple a
trol.
manner as possible, so that any man of average
intelligence can readily understand every word contained between its covers, and, understanding it,
the reader should be competent to pass any examination that would be likely to be reauired of
him to become a motorman. It is made in a convenient form, so as to be carried in the pocket, and
can be referred to at any time. On the title-page is
the statement that the book is indorsed by the
leading railroad managers of the United States.
Alternating-current Machines. By Samuel ShelNew
don, Ph. D., and Hobart Mason, E. E.
Pp.
1902.
York
D. Van Nostrand Company.
(sVi by 7% inches) iv., 259, with 184 illustrations.
:

Price, $2.50.

New Chicago and Milwaukee

Electric

Railway.
announced that the Chicago, Milwaukee and
Inland Lakes Traction Company, which was incorporated some months ago, has definite plans for
building an electric railway between Chicago and
Milwaukee, passing through Waukegan, Zion City,
Kenosha and Racine. The Standard Oil people are
said to be back of the enterprise, and they are represented by Mr. Whitman, formerly a confidential
It is

man

for C. T. Yerkes. The company is now purchasing a right-of-way in Lake County which is of
a uniform width of lOO feet.
It is said the road will
enter Chicago by wa}^ of Milwaukee Avenue to Niles
and that it will run north about two miles west
of the Northwestern Road and will not pass through
Evanston. Both passenger, express and freight cars
will be run, and trains will go at a high rate of
speed.
One account states that the passenger trains
will run over the Union Loop, and will make the
S6 miles between Waukegan and Chicago in 30 minutes.
The incorporators are W. T. Black, Charles
H. Lambert, Edward B. Smith of Chicago, W. D.
Ball of Evanston and Frederick Mackinnon of Oak
Park.

St.

Louis Street-railway Improvements.

At the
Transit

recent

annual

meeting of the

St.

Louis

Company Murray Carleton was

re-elected
president, and the other officers were also re-elected.
President Carleton, in outlining the future work for
the transit company, especially during the World's
Fair, stated that with 600 new cars which had been
provided for, the company should be able to handle
the crowds between the city and the fair grounds
The report of the
at the rate of 60,000 an hour.
auditor showed that in 1902 the earnings of the
company were $6,452,218, as against $5,783,9 r2 in
The expenses and taxes for 1901 were $3,1901.
967,721, as against $3,692,400 the preceding year.

The income
a

was
amounting to

for last year

$2,484,497, less in$2,752,581, leaving
deficit in operation of $268,083, against a deficit

terest

and

rental

The work
electric

is

the

Machinery

:

volume of "DynamoConstruction, Design and

second
Its

Operation," and, like its companion volume on "Direct-current Machines," is primarily intended as a
text-book for use in technical educational institutions.
It is also written with an idea that it will be
of considerable help to electrical, civil, hydraulic and
mechanical engineers, whose work requires some
Of the many
knowledge of alternating currents.
and varied methods of treating alternating-current
problems, the authors have used In each case that

method which was deemed

and most concise.
In this way no complexity of methods occurs
and as there are no complex imaginary numbers
used, the text can he easily followed by those who
have acquired some proficiency in mathematics.
clearest

In the first four chapters the authors discuss the
properties of alternating currents, self-induction and
capacity', and solve several problems on alternatingFollowing chapters treat of altercurrent circuits.
nators, transformers, motors and converters, the several different essential problems concerning each
being handled concisely yet clearly. The chapter on
power transmission takes up frequency, voltage,
number of phases, aluminum line wire, line resistance, inductance and capacity, line constants and
weight of copper. Although this chapter is short it

contains much good material, and the last chapter,
which contains the solutions of various tests on alequally
valuable.
apparatus, is
ternating-current
Only American machinery' and practice are considered, and while the diagrams of circuits are well
presented, the illustrations of machines smack a litHowtle too much of manufacturers' catalogues.
ever, the work as a whole is a valuable addition to
electrical

literature.

Atlantic City and Suburban Traction Company
constructing a suburban electric railway from the
famous Board Walk at Atlantic City to Pleasantville,
N. J., from which place the road will branch in two
directions, one leading to Absecon and the other
to Somer's Point, a total distance of approximately
This road will operate 12 cars, each being
18 miles.
equipped with four Westinghouse, 12-A motors, and

The

is

five

trail

cars.

London

and provide for other

hut,

came somewhere

CORRESPONDENCE,

year of $525,630. During last year the transit
company carried 185,077.940 passengers.
The report is being circulated that the company
is about to borrow $6,000,000 to pay for new cars,
last

cubic feet.

piston
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Letter.

London, England, March 14. 'Mr. Trotter, the electrical adviser to the Board of Trade, has made a
report upon the fatal accident which occurred at
Christmas lime, when two bathers at the Fulham
baths received electrical shocks.
Mr. Trotter states
that the pressure of 200 volts, while not dangerous
in ordinary conditions, did become dangerous under
the conditions which obtained, and the additional
precautions should have been taken which the Board
of Trade prescribes for more dangerous pressures.
The regulations made by the Board of Trade for
the safety of the public provide that the pressure
of a supply delivered to any consumer shall not exceed 250 volts at any pair of terminals, and the
further regulation, among others' that the electric
wires besides being run in metal cases, should be

connected to earth. The presence of the wooden fuse
box, however, nullified the latter regulation, and as
the pressure was only 200 volts, of course it could
not be enforced.
The report confirmed the statement made at the inquest that had the proper earthing been carried out, it would have been impossible
for the accident to have occurred.
An addition to the municipal electric-lighting undei takings in London has just been majde by the
opening of the Hornsey electricity works. The provisional electric-lighting order under which the concern runs is dated as far back as 1S9S.
The capacity of the dynamos at present installed is 600
kilowatts, and the engines aggregate 1,000 horsepower. The system is that of three-wire direct current at 240 volts, and the v.hole scheme has cost
$385,000.

The storm of last week has caused a considerable
damage to the telegraph system of the
United Kingdom, and especially to the more exposed
delay and

portion in the North and in Scotland.
too, similar effects

were

felt,

and

it

is

In Ireland,
expected that

many months must elapse before permanent repairs
can be made. The gale happened at a most opportune moment for the purposes of a deputation which
waited upon the postmaster-general as to the provision of further underground telegraph and telephone cables between London, the north of England
and Scotland, and it is satisfactory to note that the

government

is still willing to expend money in this
direction.
Some $700,000 is to be allocated to this
object, that is, of course, with the consent of the

•

treasur}''.

Two

rather novel tramways have been opened during the last week.
One is at Sheerner, in Kent,
where a short line is equipped with the Siemens'
bow collector, and not a trolley arm (the only instance in this country), and the other is a similarly
short line on the ordinary trolley system, but with
unusual features as regards power transmission.
The line belongs to a joint stock company which
takes current from the power house of the Portsmouth corporation at 5,500 volts three-phase, which
is submitted to a sub-station six miles away and
converted and transformed down to the usual 500
volts continuous.
The Glascow corporation is to borrow $400,000
for its municipal telephone system, in addition to
the amount already borrowed, viz., $1,220,000.

W.

New York
New

Notes.

—

York, March 21. The city lighting-plant
scheme which was offered by Commissioner Robert
Grier Monroe last week, continues to be a subject
of interesting consideration. Blackwell's Island has
been suggested as an excellent site for the plant if
the city should decide to erect one. On Thursday

Colonel Monroe appeared at Albany with a bill to
authorize the establishment of such a plant and it
was duly introduced into the state Legislature. The
bill authorizes the commissioner of water suoply, gas
and electricity to secure the necessary land and to
erect a municipal electric-lighting plant.
The controller is directed, when authorized by the Board of
Estimate and Apportionment, without the concurrence or approval of any other body, to raise, on
requisition of the city, sums of money sufficient to
carry out the project. No limit of cost is fixed.
That is left entirely to the discretion of the Board
of Estimate and Apportionment. It is further provided that the water commissioner shall have the
right to contract with private persons or with any
corporation for the maintenance and repair of the
plant, including not only the buildings, but the machinery, mains, conductors, conduits and general appurtenances.
At a public hearing on Wednesday before the commissioners recently appointed by the Appellate Division of the Supreme Court on the Pennsylvania
Railroad Company's tunnel, some interesting points
concerning its construction
Were brought out.
Charles M. Jacobs, chief engineer of the North River
division of the tunnel, said there are to be two
tunnels, each accommodating a single track and sidewalks, one on either side of the track. The cylinders
or tubes are to be of metal and concrete. They will
be sunk beneath the bed of the river, in the sediment
that has accumulated there.
The caissons will be
about 15 feet in diameter, and the railroad tracks
will be firmly fixed on them.
There will be a singly
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row of these columns under each track, and they
The tunnel will
will number about 700 altogether.

Where the
total length of about 6,000 feet.
river tunnel is to end will be sunk a shaft, and from
that the borings will be made both to the west, under
the river, and to the east to the terminal. The street
have a

not be opened fr^m the river to the terminal,
and the tube there will be on the average 26 feet
below the surface. There will be room, under the
plans submitted by Mr. Jacobs, for 32 tracks at the
terminal station, with a total of 7V2 miles. The tmderground area for the station will be 2S acres. He
said that electric power would be used, and because
of that it was not considered necessary to install
artificial ventilation, it being believed by engineers
that the movement of the trains would carry sufficient air into the tunnel by suction.
The Hudson and Manhattan Railroad Company of
New York city has been incorporated with a capital
of $.1,000,000 to construct a tunnel railroad appro.xiniatcly one mile long from Broadway and Cortlandt
Street underground in New York city and under the
bed of the Hudson River to the boundary line of
the state of New Jerssy, there to connect with the
railroad of a New Jersey corporation extending westwardly to a point in Jersey City. The directors are
George P. Lester of Bloomfield, N. J., Howard
Slade and William H. Siegel of New Y'ork city,
Robert Maroncy,
Clinton Graham of Flushing,
Charles H. Aaron, James Davidson and A. F. RichProctor.
ter of Brooklyn, and A. B.
Jr, of Boonton,
N. J. William G. McAdoo, president of the New
York and Jersey Railroad Company, which company
is to build the trolley tunnel from Fifteenth Street,
Jersey City, to Morton Street, New Y'ork, is interested in the new company, but has declined to discuss in detail the venture.
Tlie Rapid Transit Commission has decided to
abandon the plan for an underground railroad station
at One-hundred-and-fourth Street and Central Park
The work on the rapid-transit subway, which
W'est.
hitherto has been hurried forward to completion, and
is likely to be finished ahead of schedule time, is
being retarded by a strike of the structural ironworkers at the power house, at Fifty-eighth and
Fifty-ninth Streets and Eleventh Avenue.
The New York City Interborough Railway Company, a new' corporation formed for the purpose of
operating electric lines in the Bronx, has been granted
franchise rights by the Board of Aldermen to construct eight routes in that borough, with a total of
36 miles of track. Better terms were secured in the
franchise by the city than has ever been made with
a railroad corporatrtm.
Oren Root, Jr., formerly assistant general manager
of the Metropolitan Street Railway Company's system, has been promoted to the position of general
manager of the system. He probably is the youngest
street-railway manager in the country, being only
29 years old. Mr. Root was born in the little town
In 1895 he entered the service
of Columbia, Mo.
of the Metropolitan Street Railway as a clerk. He
attracted the attention of President Vreeland, who
determined to teach him thoroughly the street-railway business, and sent him out as a motorman, a
conductor, and gripman. He was gradually advanced
through the grades of inspector, car starter, barn
superintendent, etc., until he finally became assistant
general manager, from which position he has just
been advanced. Mr. Root is a nephew of Elihu Root,
secretary of war.
The Interurban Street Railway Company reports
Gross earnfor the quarter ended December 31st:
ings, $3,875,179: operating expenses, $1,920,084; net
earnings, $1,955,095; other income, $185,185; total
income, $2,140,280; charges, $2,187,838; deficit, $47,558; cash on hand, $1,081,763; deficiency, $55,802.
O.
will

New England News.
Boston,

March

men have granted

—

The Millbury, Mass., selecta franchise to the Millbury, Sin-

21.

Lake and \\^est Millbury Street Railway
Company. It permits the building of a railway between West Millbury and the Town Hall at Millbury
Center, a distance of two miles.
The new company proposes to carry express and freight.
Its
cars will connect with cars for Worcester and

glctary

Providence.

Contemplated changes in the Cambridge, Mass.,
sanitary rules have led the chairman of the city's
board of health to introduce an order compelling
street-car companies to fumigate thoroughly every
car in service at the end of each day, and when a
car is in use its ventilators must be open at least
one inch the ventilators and doors to be kept wide
open when the car is not in service.
The Lynn and Boston Railroad Company has
petitioned for permission to dredge a channel 22
;

feet deep, to fill a portion of the flats, and to build
a pile structure at its East Boston property, where
intends to enlarge its coal pockets and make a
it
channel for coal barges, so that they can be discharged at the coal pockets. The company proposes
to fill about' 50,000 square feet of the flats on which
it

will

build a

turntable.

The Bar Harbor and Ellsworth Light, Gas and
Power CoiTipany has obtained the Union River
Light and Power Company's option on the Union
River dam properties and the electric-light properties in Ellsworth and Bar Harbor, Maine.
The
company

will

extend the lighting system to North-

March

Harbor and Seal Harbor, and will build
enough to develop the power sufliicient

east

dam

all

the

locations

and

also

a
to

new company is capitalized at $5,000,000, and the
movement is significant as the forerunner of a combination of the Ft. Wayne and Southwestern Interurban, the Wabash \'alley and the Lima and Ft.
\yavne and the McCulloch-urdock systems in Indiana.

industries.

The Worcester Consolidated Street Railway Company has followed the example set by other electric-railway companies in this section, by classifying
its employes under a system of wages ranging from
20 to 25 cents an hour, according to the length of
service.
7~he schedule is to go into effect April ist.
Two years ago the company made a scale by which
conductors and motormen of three years' or less
service received 20 cents per hour, and those of
more than three years' service received 22 cents an

The new

scale, therefore, reduces no wages.
the Boston and Worcester Street Railway
Company gets its trunk line in operation (probably

hour.

When

June) it will classify its motormen and conductors and pay them from 20 to 25 cents an hour,
according to length of service.
The building numbered 72 to 78 Stanhope Street,
Boston, owned by the Edison Electric Illuminating
Company of Boston, is to be enlarged and arranged
for the housing of electric vehicles. The cost of the
alterations will be $30,000.
The Framingham and Cochituate Street Radway
Company lias been formed. It has a capital of $50,oco, and proposes to build an electric railway between Cochituate and South Framingham, Mass.,
a distance of four miles.
The Stanley company has so many orders for
transformers that its Pittsfield, Mass., plant is being
in

run nights.

B.

From the Buckeye

tion later on.

rumor

is

plants

of

current that the electrical manufactureastern Ohio, western Pennsylvania
and western New Y'ork are on the point of uniting
their interests.
There are several large plants at
Youngstown and Warren which are said to be interested, but it is impossible at this time to confirm the report.
The Falk Company of Milwaukee has taken the
contract to build ss^A miles of the Cincinnati, Milford and Loveland line between
Cincinnati
and
Loveland.
Materials are now being secured for it
and the work will be completed as rapidly as possible.

The Lake Shore Electric Railway Company expects 10 new cars by June, when it will inaugurate
a through-service between Cleveland and Toledo
without change at Norwalk. The sub-station at Vermillion will be completed by April ist and the substation at Ceylon will then be transferred to the
Norwalk division, giving the road first-class power
All the cars on the

Columbus

street-railway lines

stopped about 20 minutes a few days ago for some
unaccountable reason. The machinery was in operation, as usual, but there seemed to be no current on
the wires.
All at once it came back, however, and
they were able to move on. The officials state that
it was one of the tricks that electricity sometimes
plays and cannot well be accounted for.
The Central Electric and Manufacturing Company
of Youngstown has been incorporated under the
laws of Delaware with a capital stock of $300,000.
Its purpose is to manufacture and sell electrical apparatus of all kinds.
O. M. C.

Information rrom Indiana.
Indianapolis,

March

23.

—The

Union Trust Coin-

pany

will finance, with a capital of $2,000,000, the interurban line from Vincennes to Owensboro. Ky., all

plans having been completed for the immediate construction of the road.
A. H. Kennedy of Evansville, prominently connected with the road, says that
the Ohio River will be crossed in a gasoline-operated ferry boat that will carry a carload of pasThis company reserves the right to use
sengers.
steam for freighting and electricity for passenger
traffic.

The Ft. Wayne Traction Company's line has been
sold to a company recently organized in Philadelphia officered by George F. McCulloch president.
J. L. Jones and James Murdock vice-presidents and

Flemming secretary.
The
McGowan. Randall Morgan,
and Bayard Henry. The price,
S. B.

;

view to damage suits.
New Y'ork and Philadelphia

capitalists have made
a proposition
to buy the
municipal electric-lighting plant recently constructed
by the City Council. They suggest that the proposition of sale be submitted to the voters of -the city
and let them decide wliethcr the sale shall be made.
The city officials oppose the sale, although the plant
is run at a loss to the city.

the

Richmond

of

city

of Indiana congoing into the electric-lighting busisoon to make an oiifer to towns and
cities along its lines and territory.
The company
is increasing its Anderson power plant from 6,000
to 12,500 horsepower, and as only two-thirds of this

ness,

and

is

will be necessary for the operation of its
remainder will be for sale to the public.

lines,

pany has a number of storage and reducing,
tions along

its

the

The comsta-

lines.

&

A. R. Thompson

Co. of Chicago are seeking a
franchise to construct and operate an electric-light,
heat and power plant in Greensburg. It is generally
believed that the franchise will be <yranted.
The boycott of the Central Labor Union against
the Evansville Electric Light Company has been
extended to all who use the company's electricity.
The union barber shops have ceased using electric
lights, and people generally, from the mayor down,
are resorting to the oil lamp. The boycott promises
to destroy its purposes by unreasonableness.
The officials of Washington, Ind., say municipal
lighting has proved a financial success in that city.
The yearly report shows that the receipts were $91,640.43, and the expenses, including bonds and interest, were $61,395.43, leaving a net profit to the
city of $30,245, which they say equals 10 per cent, on
the $100,000 investment.
F.
.

•

Michigan.

—

Detroit, March 21.
The Detroit United Railway
will not build from Romeo to Imlay City this year
Neither will a branch from Flint to Lapeer be constructed this j'car. It is probable that the proposed
extension to Capac will also be deferred. Increased
expense of operation, caused by the payment of
higher wages, and the increased price of fuel. ,are
said to be the reasons for not making contemplated

improvements.

The high water has caused a break in
dam at Buchanan, Mich. This dam was

the Chapin

constructed

a cost of $100,000, with an electric power plant
costing $250,000, for the purpose of transmitting
power to nearby points.
The Jackson and Battle Creek Traction Company
expects to have its cars running between Battle Creek
at

facilities.

J.

for damages was affirmed where the plaintiff was
ejected from a car after refusing to pay an additional fare, his erroneously prepared transfer check
being refused by the conductor.
The court held
that a car ticket is not conclusive evidence of the
contract for carriage, but is merely a receipt for the
passenger's fare, and as such is open to explanation
that a passenger cannot be presumed to understand the intricacies of a transfer check, nor can
the company impose on him the obligation to see
that it properly indicates the transportation to which
he is entitled before accepting and using it.
The
local company said that the next day after the decision was announced passengers tried to work all
sorts of transfers on the conductors, and there was
evidence of attempts to provoke ejectment with a

templates

—

A

The Indiana Supreme Court handed down a delast week calculated to give street-railway
companies much trouble. In this case a judgment
cision

The Union Traction Company

State.

Cleveland, Ohio, March 21. Roy A. Williams,
assistant superintendent of the Pittsburg Steamship
Company, and Charles Hubbell, of Cleveland, are
making preparations to build an electric line from
Brooklyn, a suburb of Cleveland, to Medina and
The plan is to build along the Wooster
Berea.
pike to Medina and where the Bagley road intersects
this pike build a branch to Berea.
Although the
other road will reach this point the claim is that the
new one will be 12 miles shorter. This is getting
to be a point in this state with electric roads. While
formerly the plan was to take a route that would
reach the greatest population, both the length of the
route and the population must now be considered.
The directors of the Cincinnati Gas and Electric
Company, at a recent meeting, decided to increase
the capital stock of the company by the addition of
about $2,coo,coo, which would make the total $31,000,000.
The stockholders will vote on the proposi-

ing

1903

manufacturing

large

supply

28,

directors are

Charles
$1,600,000.

Hugh

Murdock
will

be

paid to the Cleveland owners on the 24th, and possession of the road will be given on April ist. The

and Albion by

May

1st.

The

village of Hamtramck, a suburb of Detroit,
considering a proposition for electric lighting.
It has not been decided whether to give the contract
to some commercial company or to construct a plant
is

of its own.
The construction company having the contract for
the building of the new Toledo and Monroe electric
line has closed a contract for the delivery of roo,ooo
ties for iinmediate delivery.
All of the overhead
equipment and electrical appliances for this line were
purchased from the Shore Line at the time of its
sale to the Grand Trunk Railroad.
The poles have
also been purchased and are being loaded on cars
ready for shipment as soon as one of the two routes

now being surveyed

is

determined.

It

is

probable

that the route entering Detroit via Fort Street and
passing through several small towns will be the
one chosen. It is expected that cars will be running

between
fall

at

Detroit

and

Toledo via Monroe by

ne.xt

farthest.

It is understood that the re-survey of the old
route of the Indiana, Illinois and Michigan Railroad from New Buffalo to Chicago is in the interest
of a syndicate of capitalists which will build an electric road between Grand Rapids and Chicago, touching all towns of considerable size in Western Michigan and forming connection with the Indiana electric railways at St. Joseph, Mich., ultimately establishing communication with Indianapolis.
As a result of numerous petitions, the council of
Ford, Mich., is making preparation to place a bond-

March
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ing measure before the people providing for a lighting and water system. Engineer George B. Palmer
C. G. W.
is making out the estimates.

Northwestern Notations.

—The

Minneapolis, March 21.
of St. Paul has

Company
$50,000

capital

Gorman

Electric

been incorporated with

The incorporators are John
Gorman and George E. Budd, all

stock.

and Gertrude E.
of St. Paul.

The Minnesota House of Representatives has
passed a bill for the "electrocution" of all persons
sentenced to death, at the state penitentiary. Notmore than six persons shall witness the execution.
Mankato, Minn., will open bids on March 30th
for the construction of a municipal electric-light
plant.

A. E. Appleyard, the principal owner of the elecline at Eau Claire, Wis., has bought all but a
small amount of the stock in the Eau Claire Light
tric

The street-railway line is to
be extended in several directions soon.
The Sioux City (Iowa) Traction Company has begun demolishing the old cable-power station, and
will" use the material for the construction of new
car barns. The company will unify the width of
tracks on all the systems of the city, and will enlarge the nower plant and add new rolling stock.
The Black Hills and Spearfish Valley Electric
Railway'" Company has been incorporated at Spearfish, S. D., with a capital of $2,500,000, to construct
an electric railway from Spearfish to Belle Fourche
and to Lead and Deadwood, a total of about 32
and Power Company.

miles.

The Havre Light and Power Company

of Havre,
has awarded contracts for the erection of a
power building. The station will be 35 by 70 feet
in size, and is to be completed about the first of
Mav. The wires and poles will be in place by that
ilont.,

lime.

An electric railroad is projected by the Citizens'
Electric Company of Lewiston, to Kendall, Mont.,
18 miles. Waterpower is available for power. The
company is about to erect a $25,000 power plant.
The Mount Ayr (Iowa) incorporators of the Des
Moines, Jlount Ayr and Southern Electric Railroad
Company have disposed of their interests to Omaha

franchise, the company
than $5,000 in the

less

2S9

must expend a sum of not
construction of

its

saving in power. It is stated that the even contact
of the trolley wheel under air pressure carries more
power to the motors. In using the 300-horsepower
motors of the Long Beach cars there is a saving of
40 horsepower to each.
The Northern California Power Company of Redding, Cal., has purchased the entire plant and franchises of the Red Bluff Electric Light and Gas Company. The electric service will be connected with
the Northern California Power System and be operated as a branch. The company will also establish
a large wholesale electric-supply house in Redding.
The citv oflicials of Seattle, Wash., have decided
to commence work at once on the municipal light
and power plant. The plant will generate 2,500

horsepower and will cost $590,000.
J. A. Manly of Grand Forks, B. C, has interested
eastern capital in the development of 2,000 horsepower on the Kettle River, seven miles below Grand
Forks. This power will be transmitted by wire to a
smelter to be erected in the vicinity of Grand Forks.
The smelter plant will have a capacitv of 2,000 tons.
A.

'

capitalists,

including

Kenyon and

F. L.

H.

Loomis.

H.

Baldridge,

J.

C.

R-

once.

at

W.

Surveys are to be begun

On

the Pacific Slope.

—

San Francisco, March iS. Consulting Engineer
Worthly of Riverside, Cal., has filed his report

F. A.
w'ith

and

the Stockton (Cal.) council, including plans
estimates for the construction of a municipal

lighting plant, to cost about $140,000.
Articles of incorporation have been filed by the
Clear Lake Railroad and Electric Power Company
with a capital stock of $i,coo,ooo. The incorporators
are Mrs. H. C. Healey, L. H. Boggs, W. R. Prarher
and others. The place of business of the company
W. T.
will be at Lakeport, Lake County, Cal.

Whitton of Lakeport has been in San Francisco
in the interests of this line, and says that the road
will certainly be built.
The company is figuring on
installing an electric power and railway plant costing $400,000. The projected electric railroad is to
be about 36 miles in length, extending from Hopland to Lakeport. For the past tw^o years efforts
have been made to develop the waterpower supplied
by Clear Lake to operate an electric plant, but withThe hydraulic work necessary to
out success.
utilize the mill would be very expensive.
The Union Iron Works of San Francisco has
sold a new plant to the Reward Gold Mining Company for its mine in Inyo County, Cal. The electrical equipment w^ill be constructed by the Westinghouse Electric and Manufacturing Compan3^ It consists of a 120-kilowatt, belt-driven, three-phase genalso a 50-horseerator, with a switchboard, etc.
power, 2,000-volt motor to operate a 20-stamp mill
and a similar horsepo-\ver motor to operate an air
compressor; also a 25-horsepow^er, 400-volt motor
to operate a rock breaker, and the necessary lowering transformers for the above motors and for lighting service. The new equipment will be started up
;

month.
The council of Wilbur, Wash., has passed an
ordinance granting a franchise for 30 years to the
Wilbur Electric Company to operate and establish
an electric plant here. Lights are to be installed
by October ist.
The Colgate electric power plant of the Bay
Counties Power Company at Colgate, Cal, was

—

Seattle, Wash., March 19.
The new Cataract Electric Company, which has just been granted franchises to build and onerate street-car lines in the
city of Tacoma, Wash., will, in the spring, start

construction covering that part of the city and suburban towns not already reached by the company
now in existence. The company's new power plant
on the White River v/ill develop about 60,000 horsepower when comnleted.
George Nixon, an electrical engineer of Spokane,
Wash., is in Colville, making estimates for the new
electrical plant to be installed at Meyers Falls, to
furnish electricity for lighting Colville and other
surrounding towns.
J. L. Bright, president and manager of the electriclight company at Lewiston, Idaho, has announced
the intention of the company to begin shortly the
construction of a new electric-light plant, using the
waters of Big Spring Creek. The new plant will
On the new location
cost about $50,000 completed.
there is a 65-foot waterfall, generating 500 horsepower. The old plant of the company now in use
w'ill be used as an auxiliary to the new one.
E. A. Martell of Boston, Mass., is in Great Falls,
Mont., for the purpose of auditing the books of
the Boston and Great Falls Electric Light and
Power Company, the Great Falls Street Railway
Company and the Boston and Great Falls Land
Company, recently acquired by the Marcus Daly
estate.
S. A. Buck is asking the City Council of Monroe,
Wash., for a 50-year franchise to build and main-

tain

an

electric-light

damaged by

fire

on March 3d.

The damage was

cost

about $600,000.

San Pedro,

Cal.,

is

have another electric-light,
company. Work has com-

to

heat and power
rhenced on the laying of the pipes for the gas system, for which a franchise w'as granted to H. C.
gas,

Rogers and his associates several months ago, upon
the payment of $2,100, that being the highest bid
offered at the time. According to the terms of the

plant at that place.

The Fairhaven (Wash.) Water, Electric Light and
Power Company is building a dam to raise the
waters of Lake Padden. The lake covers an area
of 150 acres and has a depth of 25 feet.
posed to add two feet to the depth.

It

is

pro-

(Citizens' Electric Power Company of LewisIdaho, has under consideration a project to
connect the county seat and Kendall, Mont., with
an electric railway. The new line would be about
P.
18 miles long.

The

ton,

PERSONAL.

this

confined practically to the transformers and switchboard, and amounted to between $5,000 and $10,000.
The plant is now^ in running order again.
The Electric Supply Company of Victoria, Ltd.,
has been organized at Ballarat, Australia, for the
purpose of converting the present horse tramways
into electric lines and for establishing an electriclighting system in the town. The improvements will

time stating that the company was soon to acquire
control of the Missouri-Edison Company.

electric

and gas systems within one year, and the entire
plant must be completed and in operation within
three years from the date upon, which the franchise
was granted.
The Globe Light and Power Company of Porterville, Cal., has secured rights-of-way, and operations
will commence at once for the power houses to be
erected above Duncan's, on the Middle Tule. About
The company
3,500 horsepower will be generated.
will supply power for electrical purposes and also
for an electric road from Springville to Visalia, to
connect with the Santa Fe Railroad.
C. V. Greenameyer, mechanical engineer of the
Pacific Electric Company of Los Angeles, has found
that by utilizing compressed air the difficulties now
attendant on the use of the trolley where hieh speed
is
required, can be overcome.
Another, and one
of the most important features of the device, is the

Dana

Stevens, general

Traction Company,
lantic

is

manager of the Cincinnati

spending a few weeks

at

W. Nephsy, late of the Montreal Street Railway,
left for Alexandria, Egypt, to take the position
of general construction foreman for the Rambly
Electric Company, under the supervision of F. N.
Graburn, also formerly connected with the Montreal
Street Railway Company.
has

William Du Bois of Albany, N." Y., chief electrician
of the Delaware and Hudson Railroad, died in Plattsburg, N. Y., on March 16th.
week before he was
thrown from a carriage, sustaining a compound fracture of the leg and internal injuries. He was about
42 years of age, and leaves a widow and two children.

A

James Reilly, president of the American Electrical
and Maintenance Company, died on March 8th, at

New

his residence, 12 West Seventy-seventh Street,
York city, after an illness of five days with the grip.
Mr. Reilly was 65 years of age and was engaged at
different times in various lines of business, principally engineering.

Ernest

,

Bowling Green and Napoleon Electric Railway Company.

Railway of Los Angeles, Cal.,
of assistant general manager,
and Howard E. Huntington, son of Henry E. HuntPacific Electric

has created the
ington, has

office

been

appointed to the position.

John I. Beggs, president of the Milwaukee Electric
Railway and Lighting Company, was in St. Louis
on March 20th, in company with C. W. Wetmore
of New York. Both gentlemen are said to be interested in the North American Company, wdiich recently purchased the Laclede Gas-light Company of
Reports have been in circulation for some
St. Louis.

formerly

assistant to the general
Electric Railway Company,
has been appointed assistant superintendent of the
Montreal Street Railway and has entered upon his
duties.
The divisional superintendents w-ill be abolished for the present, their duties devolving on the

new

superintendent.

E. H. Keating, general manager of the Toronto
Street Railway Company, has been appointed by the
government as one of the commissioners to report
on the most suitable site for a dry dock in Montreal.
This appointment will not interfere with Mr. 'Keating's position as general manager of the Toronto
Street Railway Company.

On March 23d the Royal Geographical Society
commemorated the 300th anniversary of the death
of Queen Elizabeth.
Prof. Silvanus P. Thompson,
an

enthusiastic

Gilbertian,

spoke of

Dr.

Gilbert, Queen Elizabeth's physician and
nowned author of "De Magnete" and of the
of Gilbert's book to modern science.

William
the

rerelation

W. Kelsey Schoepf, president of the Cincinnati
Traction Company, and Mrs. Schoepf will sail shortly
for an extended tour of Eurooe. There has been
some talk of an offer to Mr. Schoepf from the consolidated traction lines in Paris, and there is a
supposition that he may have gone to investigate
this matter.
However, it is probable that his trip is
merely for recreation and rest.

Mr. Bion J. Arnold lectured on '*The Chicago
Transportation Problem" in Fuller.ton Hall, Art Institute, Chicago, before members of the American
Institute of Electrical Engineers and the Western
Society of Engineers on the evening of March 24th.
Mr. Arnold based his address, which was illustrated
by lantern-slide pictures, on his recent comprehensive
report as city traction expert, and an audience of
350 professional men was greatly interested.
Charles Burgher, superintendent of the Boston
Automatic Fire Alarm' Company, died at his home
in Winthrop, Mass., on March 13th.
He was born
He had
at Stapleton, Staten Island, 45 years aeo.
invented many fire-alarm devices. He was a Free
Mason and a member of the Boston Electric Club,
the Golden Cross, and several social organizations
Boston representatives
in Newton and Winthrop.
of the various telegraph companies attended his funeral, which was held on March i6th.

Minneapolis people are taking an interest in the
career of George W. Almour of Minneapolis, who
has enlisted in the United States navy as third-class
electrician.
He is iS years of age, and has made a
study of electricity for five years. He installed a
model telegraph and telephone system in his father's
house. He passed a perfect examination, standing
100 in electricity and 100 in physical examination.
He went direct to Brooklyn, and is on the Columbia.
He will attend the government school for six months
and will then be assigned to sea duty.

At-

Mayor James H. Lafarres of Bowling Green, Ohio,
has been chosen general manager of the Lake Erie,

Blair,

manager of the Quebec

ELECTRIC LIGHTING.

City for rest.

City Electrician Thomas H. McCarthy of Wyandotte, Mich., died a few days ago at his home in
that place at the age of 37 years.

The

Col. E. J. Spencer of St. Louis, an old West
Pointer and a well-known electrical man, has been
appointed grand marshal of the civic parade to be
given on May 2d, the third day of the dedication
ceremonies of the St. Louis Exposition.

The Western Tube Company

of Kewanee, 111.,
first users of Nernst lamps, is
displacing all arc and incandescent lights in
favor of the new illuminant.

which was one of the

now

The Union Gas and Electric Company has been
incorporated in the state of Delaware with a capital
of $3,475,000. H. C. Wood, Edward Clifford and
M. Paul Nove of Chicago are the incorporators.

An

ordinance granting Fred Griesheimer the right
operate an electric-lighting system in the half
block bounded by State Street, Jackson Boulevard,
Van Buren Street and the alley west of State Street
was introduced at a recent meeting of the Chicago
City Council and referred to the committee on gas,
to

oil

and

electric lights.

been entered by Judge Holdom
against the Evanston Yaryan Company of Evanston,
III., to pay $260,989.45, the principal and interest on

An

order has

•
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189 outstanding bonds, wliicli tlie company is alleged not to have paid. In default of payment the
court orders the electric-lighting and hot-water heating plant of the company at Evanston sold by Master

Chancery Elting.

in

report of the city statistician on city lighting
shows the average number of street
lights operated by the city of Chicigo during the
year 1902 to have been 35.667. Of this number 4,557
were arc lights operated by the city and 626 were
rented arcs; 24.963 were gas lights and 5.322 gasoline.
The report places the average daily candlcpower used
for lighting the streets of Chicago at 11,601,277.

The

of

Chicago

The Manila Railways and Light Company has
been incorporated at Trenton, N. J., with a capital
of Si,ooo,oco to construct and operate railways in the
Philippine Islands and to supply electricity. The incorporators are Frank H. Buhl. Sharon, Pa. P. L.
Kinilwrly. Sharon, Pa.; Charles W. Swift, Detroit;
J. P. White. New York; George C. Smith. Pittsburg;
Harry J. Conant, New York, and A. C. Walls. Jersey City, and represent the syndicate which recently
secured the contract from the Philippine Commission.

.A. Smith and C. L. Seibert of New
Horace Andrews of Cleveland, Ohio, and

F. Sheehan, R.

York;

Seth L. Keeney of Brooklyn.

The Illinois \'alley Traction Company has been
granted a franchise by the City Council of PrinceIII.,
to operate its service in Princeton.
The
company now has an interurban line in operation
from La Salle to Ladd, and from the latter point

ton,

the line will be extended to Princeton, a distance of
14 miles. On the way it will pass through Seaton-

Hollowayville and Coal Hollow. It is expected
now being built from Galesburg to Kewanee
will be extended to Princeton, in. which event, with
one connecting link between Marseilles and Joliet,
this will make a continuous electric line from Galesburg to Chicago, a distance of 160 miles.
ville,

the line

on

application.

Major W. H.

Proposals

should

be addressed

to

Miller.

construct
an
electric-street
railroad
thority
to
nearly 50 miles long from Batavia to Olcott on Lake
Ontario.

Reports come from the East that some prominent
promoters are planning a road to connect
New York with Montreal, the line to run via Vermont. If the road is built, connections will be made
with the important trolley roads in Eastern New
York and the Berkshires, and nearly a dozen systems in Vermont.
trolley

Mr. De Plehwe, Russian minister of the interior,
gives out the information that the Russian government has refused the application of Murray A. Verner of Pittsburg, for the St. Petersburg and Moscow
franchises.
traction
Both municipalities opposed
the application. Thc3' desire to construct the street
railroads themselves.

coming from a lower court in which damwere awarded a passenger who was ejected
from a street car because he did not hold the proper
transfer
was affirmed by the Supreme Court of
Indiana. The court decided that passengers on street
case

ages

their

transfer

The Toronto

Electric Street Railway, for the first
time in its history, has forged ahead of Montreal
in its earnings, to the tune of $7,473, the earnings
of the Toronto company being $146,539 for February, while the receipts of the Montreal concern only
reached $139,066. For the combined months of January and February the Toronto Street Railway
earned $308,478, and the Montreal, $307,948.

Quite an extensive electric road for the fruit disof Tulare County, Wash., will probably soon be
built.
James Hayes Hammond of New York has
asked for a franchise to construct and maintain a
single-track road for the purpose of transporting passengers, freight, e.xpress matter and United States
mails. The proposed road, when built, will start
from Visalia, running due east to the Broder colony, then southeast to Farmersville, where it turns
east and northeast to Exeter and Lemon Grove,
trict

respectively.

The construction of the proposed electric railway
between Jamestown, N. Y., and the Chautauqua Assembly grounds now seems to be assured. The directors of the Chautauqua Traction Company met in
Jamestown on March 19th and discussed plans for
.The right-of-way across a part of the
Assembly grounds has been secured, which is considered an important matter, as no other company
has ever been able to secure rights on the grounds.
Officers were elected as follows:
President, A. N.
Broadhead; vice-president and treasurer, F. N.
secretary, W. R. Reynolds
Broadhead
manager,
George E. Maltby.
construction.

;

;

The Albany and Hudson Railroad Company has
been

incorporated

Albany, N. Y., with a capiThe company has acquired the

at

of $27,000,000.
property and franchises of the Albany and Hudson
Railway and Power Company, which operates the
line from
.Albany to Hudson.
third-rail electric
The property and franchises were acquired after the
the hands of a recompany
had
gone
into
latter
ceiver consequent upon two collisions which impoveri.shed it. The directors are H. G. RuTikle. C. L.
Rossiler. A. M. Young, Foster M. Vorhees, William
tal

The German kaiser is an enthusiastic admirer of
automobiles and has a variety of horseless vehicles.
He now has one that he uses on his visits to troops,
inspections and other military expeditions, and it is
reported that he intends to use it at the next army
maneuvers.

AND SCHOOLS

At the regular meeting of the Western Society
of Engineers on April ist in its room in the Monadnock Block, Chicago, Professor C. S. Slichter of
the University of Wisconsin will read a paper on
"Underflow Waters of the Western Plains."

New York

The Union Traction Company of Batavia, N. Y.,
was given a hearing by the State Railroad Commission on March iSth on its application for au-

cars are not required to scrutinize
tickets before alighting from cars.

There were eight electric, 23 steam and 55 gasoline
machines on exhibition.

SOCIETIES

Electrical

Society

street-railway plant, and practically everything re- J|
quired for such a wide range of installations is illus"
trated and described in the book under consideration.
While not containing as many pages as the company's
last catalogue, which was a volume of some 1,200
pages, the present issue has been so condensed that
it lists about twice the amount of
piaterial contained
in the larger volume.
The book is seven by 10
inches in size and is bound in serviceable semiflexible covers.
The company has gotten out probably the largest edition that has even been issued
and IS desirous of getting them into the hands of

I

everybody interested

electricity.

of

the

its own business and
attend to his; that is or was the
American idea.
swollen, socialist government is
not in accordance with the American idea; and if
there is anything in human experience, city-run railroads will be bad for the city and bad for the rail-

the

iridividual

A

roads.— New York Sun.

Charles P. Steinmetz and Harold W. Buck appeared last week at a hearing before the Senate
finance committee of the New York Legislature
on
a bill to establish a state electrical laboratory.
"The
necessity for such a laboratory and such inspection
in this state,'
said Mr. Steinmetz, "will be under-

stood and appreciated
invested

$2,000,000,000

Over 300 members and their friends listened
H. Thurston of Cornell
University, on "Steam Turbines to Date."
The lecture was a masterly summary of the subject. The
following-named members were elected
J. L. Mori:

Mandelick, Charles G. Wingate,
Max J. Le^-y, Robert Lee Hailey, Farley Osgood,
W. B. Spellmire, Frederic J. Chisholm, William H.
Moon, John L. Flagg, Oskar Friedrich, Joseph
E.

Treanor McNaier. John B. Ketcham, Eugene Toussaint, Arthur L. Case and Joseph W. Scott.

trust to

in

I tell

vou that there

electrical

storage

is

plants

Providence for his due."

TRADE NEWS.
The annual meeting of the stockholders of the
General Electric Company will be held on May 12th.
The Edison Manufacturing Company has removed its Chicago office from 144 to 304 Wabash
Avenue.

The Swan Electric Company of Middletown,
Conn., has begun the manufacture of dry batteries
and

belting.

The

Jacksonville

Electric

Texas, has been

ville,

PUBLICATIONS.

when

and apparatus in this state.
Such is the limited
knowledge which the ordinary person has of electricity that the purchaser of that commodity
has to

iSth.

Charles

in

Let the government mind

was held on March

to the lecture of Professor R.

arty,

1903

MISCELLANEOUS.

The Boston Automobile Dealers' Association held
show in Symphony Hall, Boston, last week.

The two-hundred-and-thirty-third meeting

ELECTRIC RAILWAYS.

A

a

28,

states that it is prepared to furnish anything in the
electrical line from a door-bell outfit to a complete
central station, and from a toy motor to a complete

AUTOMOBILES.

:

Sealed proposals will be received at the office of
the chief quartermaster, United States .iVrmy. Pullman Building, Chicago, until .April 3, 1903, for the
wiring of buildings, installation of electric fixtures
and erection of necessary pole lines on the reservation
for the electric lighting of Fort Sheridan, 111., in
accordance with specifications and lighting plan to
be seen at the office in the Pullman Building or at
the office of the quartermaster. Fort Sheridan. Particulars and blanks for proposals will be furnished

March

Company

incorporated

of Jacksonwith a capital

stock of $20,000.

H. W. McCandless & Co. of 67-69 Park Place,
city, have issued a dainty catalogue of
Incandescent Lamps," describing, in a
manner befitting an attractive and interesting sub-

New York
"Miniature

candelabra, stickpin, automobile,
telephone, kinetoscope and microscope lamps made by the company. There are also
pages devoted to sockets, receptacles and fixtures
for miniature lamps, and the whole is clearly illustrated and well printed. In addition to the many
styles carried in stock, the company states that it
makes to order on short notice special lamps of all
kinds.

The Ardmore Electric Company has given notice
cf removal from Kansas City to St. Louis and of
an increase of its capital stock from $10,000 to
$25,000.

ject, the varieties of

battery,

surgical,

An excellent example of artistic catalogue work
has been issued by the Standard Vitrified Conduit
Company of 39-41 Cortlandt Street, New York city.
The cover of the catalogue, both in color and shape,
represents two of the company's conduit sections
standing upright. The contents of the catalogue
treat of the company's conduit installations and construction, the whole being a good exposition of
standard underground construction for telephone,
lighting and power companies as practiced in the
United States to-day. The illustrations are remarkably good and show every conceivable style of conduit work, including the construction of manholes,
methods of protecting cables, self-centering conduit,
etc.
The process of manufacture of the vitrified
salt-glazed conduits and insulators is also described
ii

detail.

A

booklet "Of Interest to Battery Users and
Others" is distributed by William Roche of 42 Vesey
Street, New York city, inventor and sole manufacturer of the New Standard dry battery and other
specialties.
On the first few pages of the catalogue
are given some points on insulation of the secondary
circuit of the induction coil, regulation of the rheotome or vibrator, and make-and-break mechanism.
The Roche New Standard double-pole igniter plug
for gas or gasoline engines is described in detail
and also Mr. Roche's "autogas" dry battery, which
is said to have obtained a high reputation among
automobile users. Explicit directions are given for

connecting

up

"autogas"

sets.

Other

specialties

dresser or night light, fireinsurance electric light, gas lighter, gas-stove lighter,
treated are a spark

coil,

Many testiflashlight and alarm-clock outfit.
monial letters speak highly of the Roche products,
and the catalogue concludes with results and curves
of some interesting tests on the Roche No. 5 New
Standard dry battery.
hand

The general supply catalogues of the Western
Electrical Supply Company of St. Louis, Mo., have
established a reputation for the complete and up-todate lines of electrical supplies, construction material,

specialties, tools, etc.,

the

company's

possible,

No.

surpasses

50

which they
catalogue,

former

editions.

illustrate,

just

issued,

and
if

The company

The Excelsior Dry Battery Manufacturing Company has been organized in New York by Charles
F. McShane, George Dolman and D. E, Powers.
The

capital stock

The Allegany

$30,000.

is

Electrical

Construction

Company

of Hornellsville, N. Y., has been incorporated with
a capital stock of $150,000 by J. H. Backus, O. E.
Vars and H. C. Coleman of Andover, N. Y.

The Electric Storage Battery Company reports for
the year ended December 31st:
Surplus, $300,772,
an increase of $212,943. The previous surplus was
$2,022,582,

making

the total surplus $2,323,354.

On March

24th standard copper was quoted on the
New York metal market at 14 cents a pound. Lake
and electrolytic copper was quoted at 14.75 to 15
cents and castings at 14.50 to 15 cents a pound.

The Advance Furnace Company of -America, with
headquarters at Niagara Falls, N. Y., was recently
incorporated with a capital stock of $100,000 to manufacture electric furnaces. The directors are E. L.
Wells, Philip Owens and C. H. Childs of Utica,
N. Y.
The Cooley Epicycloidal Engine Company with
an authorized capital of $10,000,000 has been incorporated in New Jersey to acquire from, the Cooley
Epicycloidal Engine Development Company patent
rights pertaining to rotary fluid motors, meters and

pumps.

At the annual meeting of the directors of the Bullock Electric Company of Cincinnati, the followingnamed officers were chosen: President, George Bullock
first vice-president, J. S. Neave
second vicepresident, R. T. Lozier; treasurer, Stephen R. Burton; secretary, J. W. Bullock.
;

;

The Independent Light and Power Company of
Quincy, 111., E. C. Mead, general manager, is in
the market, for shipment within 90 days, of dynamos, rheostats, incandescent lamps, switchboards,
meters, mast arms, iron and cedar poles, wire, engines, pumps, belting, motors, lamps, transformers,
electric fans, carbons, insulators, boilers, heaters, etc.
is made that the New York
of the National India Rubber Company is
now located on the sixth floor of the building, Nos.
II to 15 Murray Street.
The company will be represented as follows
Rubber insulated wire and
cables, by Henry D. Stanley: hose, belting and packing, by A. B. Pratt; druggists' sundries, by R. S.

The announcement

office

:

Emerson.
The Westinghouse Air Brake Company will at
once begin the erection of a new foundry to be 320

j
'

March

28,
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his company is prepared
prompt shipments.

and constructed of briclt
with steel frame. This foundry will be located just
west of the present air-brake works at Wilmerding,
Pa., and has been made necessary by the greatly
increased demand for castings used in the apparatus

beet long by 65 feet wide,

Pendleton

Its

are:

officers

President,

Sterling

Electrical

Marshall

plated during the ensuing spring.

BUSINESS.
A. E. Whitmore, Minneapolis, Minn., well known
telephone companies and other users of poles,
states that he is in a position to fill orders for all
sizes of poles, as he has on hand an unusually choice

to

stock.

The rubber-covered-wire business of the Electric
Appliance Company, Chicago, has increased to such
an extent that it has had to multiply its warehouse
room by ten. This stock is made up of every style
and kind of wire, and is large enough so that the
biggest or smallest order may be handled promptly.
A. E. Darling, the popular manager of the Minneapolis office of the Chicago Lumber and Coal
Companv, dealer in white and Idaho cedar poles,
reports a verj' satisfactory demand for his product.
The Chicago Lumber and Coal Company is well
fitted to take care of a big demand for poles, which

orders and

H. Coolidge of Minneapolis, the well-

coming season's

business,

and

making arrangements

for business from the western
expected back in about two weeks.
C. B. Brooks, who is associated with Mr. Coolidge,
states that in all his experience inquiries for prices
for poles have not been as numerous as at the presstates.

He

is

ent time.

for

of \\'arren, Ohio, has increased
catering to the already large and increasing demand
for the Sterling special incandescent lamp and the
other products of this company, and has established
its own office in Chicago at 57 Washington Street,
where all are most cordially welcome. The factory
of this company is located in Warren, Ohio, and its
capacitv, which has been doubled within the last
12 months, is already taxed to its utmost. To meet
the demand of the consumers and the establishment
and enlargement of its direct representative force
more elaborate extensions in the plant are contemfacilities

The Standard Pole and Tie Company of 135 Front
Street, New York city, announces that the improvements which have been in contemplation on its yards
in the South are now completed, and the shipments
of poles will go
forward without delay.
Many
changes have been occasioned, owing to the volume
of business which the company is now doing. The
company has recently closed additional orders for a
large number of poles with the Empire State Telephone and Telegraph Company of Syracuse and the
Central New York Telephone and Telegraph Company of Utica, N. Y., both of which companies are
said to have shown a decided satisfaction in the

the prospects for the

W. H.

Manufacturing Company
its

Gilkey, Mirmeapolis, Minn., the well-

all

known producer and wholesaler of cedar poles, is
now on a trip to the western coast, looking over

Rattenbuo'; vice-president, Rees D. Jones; secretary
and treasurer, Arthur Frantzen.

The

than usual, but thinks that by next September poles
will be nearly all sold.

fill

of cedar poles, announce that they
have recently broken their camps and are prepared
to fill orders for any lengths. The firm has on hand
a large stock of choice poles, and is prepared to
quote low prices and make prompt shipments from
its various yards, which are advantageously located.

The Arthur Frantzen Company of Chicago announces the removal of its offices to 204-208 Fisher
Building and of its factory and storeroom to 102
East Van Buren Street. The company installs complete electric-light plants, does wiring of all kinds,
makes complete experimental laboratory equipments
and manufactures switchboards, panel boards, steel
etc.

make

to

known producers

manufactured by this company, owing to the development of the traction-brake business.

cabinets,

&

261

of the Therien Tool
J. O. Therien, president
of Minneapolis, announces a brisk demand
for his specialties. This
firm manufactures
the
'1 herien
pole top, conduit scraper (which is extensively used by telephone, telegraph and electric-light
companies) and a copper-wire reel.
Mr. Therien
has also recently placed on the market the "M.-T."
telephone ringer, invented by Mr. Malthaner of Minneapolis.
This device has been very highly spoken
of by those who have used it.

Works

•

The Pittsburg and Lake Superior Iron Company
of Escanaba, Mich., which is among the largest producers of cedar poles, in anticipation of a large demand for poles during the present year, has produced
an exceptionally large stock of poles, and is therefore in a position to fill orders of all kinds. H. W.
Reade, the popular secretary and treasurer of the
company, states that the pole business was never
as prosperous as it is at the present time, and the
outlook for the present season is exceptionally bright.

W.

P. Bowring, secretary and treasurer of the
H. Worcester Company, Marinette, Wis., pro-

C.

ducer of cedar poles, considers the prospects for the
coming season particularly good. The past winter
was an exceptionally good one for getting out stock,
and as a consequence the Worcester company was
able to produce an unusually well-sorted stock of
poles to meet the demands from its large list of customers. The company has a small stock of seasoned
poles left from last year and has been shipping poles
all

winter,

Electric Company, Minneapolis,
Minn., manufacturer of the Chapman lightning arrester, reports that this device sells as fast as it

W. T. Reynolds of Minneapolis, Minn., is one of
the leading men in the pole business, having been
Mr.
located in Minneapolis for the last five years.
Reynolds makes a specialty of supplying only the
his
make
grades
stock,
and
is
said
to
good
choicest
hobby. In addition to handling northern cedar, Mr.
Reynolds also carries a large stock of Idaho poles.
The business of Mr. Reynolds covers the entire
West, and reaches as far south as Texas. Mr. Reynolds has supplied many of the largest consumers,
and anticipates a heavy demand for poles during
the coming season.

can be made. This arrester, which can be used on
any battery circuit, is used very extensively by telephone and telegraph companies, and is said to_ be
very efficient and to give the best of satisfaction.

E. A. Lindsley, manager of the Menominee (Mich.)
branch of the Lindsley Bros. Company, states that
the Lindsley camps have just been broken up and
the winter's cut has produced an exceptionally choice

it

anticipates.

m

aggregating over 600 kilowatts
A
generators and over 1,000 horsepower in motors, was
recently awarded to the \\'estern Electric Company
by Albert Schwill & Co. of Chicago. A 300-kilowatt generator was recently purchased by the DanStreet Railway and Light Company, Danville,
ville
contract,

111.,

from the Western-

Electric

Company.

The Minnesota

A. P. Hopkins & Co. of Escanaba, Mich., producers of cedar poles, state they have on hand, in
their two principal yards at Corinne and Escanaba, a
large stock of well-seasoned poles of standard sizes.
Millard Hopkins, vice-president of the company,
anticipates a heavy demand for poles and states that

of poles, which are now being shipped to the
various Lindsley yards. Mr. Lindsley says that his
company now has at the Menominee yard in the
neighborhood of 125,000 poles, including a big stock
Mr.
of seasoned poles left over from last year.
Lindsley expects the demand for poles to be greater
lot

^

material

furnished them.

The Standard Underground Cable Company, by
Mr. J. R. Wiley of Chicago, western manager, informs the Western Electrician that the A. S. Doxsee Electrical Company of St. Louis is not the
agent for any of its products and has no connection
with it "in any manner, shape or form."
The
Doxsee company, in a list of agencies on its
business card, prints the line "Standard Underground Co. W. P. wire," and in a note last
week the Western Electrician stated the fact, giving
also the names of other concerns which the Doxsee
company says that it represents as agent. The
Standard Underground Cable Company is emphatic,
however, in the assertion that it, at least, is not the
"Standard Underground" referred to.

The Electric Storage Battery Company of Philadelphia, manufacturer of the Chloride accumulator,
has recently closed several large contracts for the
installation of storage batteries' in connection with
street-railway work on the Pacific coast.
The Los
Angeles Railway Company has contracted for three
batteries, two consisting of 264 cells having a capacity
of 1,000 amperes and one of 264 cells, having a capacity of 2,000 amperes. These batteries are to be
operated in connection with differential boosters for
the purpose of regulating on the railway load and
for reserve in any emergency which may arise due
to the temporary shutdov/n of machinery at the power
house. The Pacific Electric Railroad Company has
also contracted for a battery of 264 elements of
1,000 amperes capacity, to be operated in connection
wath a differential booster for regulation, peak work
and emergency use. Several batteries are now in
process of installation for the following roads in that
section:
Oakland Transit Consolidated, Los Angeles Pacific Railway, and North Shore Railroad.

The Western Electrical Supply Company of St.
Louis states that in addition to the well-known Peerless direct-current desk and ceilinp' fan which it has
been handling for a number of years it is now putting on the market an alternating-current fan made
by the same company. The company states that this
fan embodies all the new and up-to-date ideas of
good, alternating-current fan-motor practice, and that
wherever it has been installed its success has been
almost instantaneous. It is made for any voltage or
alternations and in all sizes, all fans being fitted with
Peerless swivel trunnion, thus admitting either vertical or horizontal adjustment.
It is said that this
is one of the best built fans that has been put on
the market, no expense having been spared either in
the labor or material. The claim is made that it
will throw more air with the least noise and the least
current consumption of any fan on the market; also
that it is the only fan on the market W'hich has three
distinct speeds.
The finish is black japan body and'
base, with highly polished and lacquered brass blades,
guard and trimmings.

ILLUSTRATED ELECTRICAL PATENT RECORD.
/ssned f United States Pateiit
Galvanic Battery. Michael M. Bair, Leval722,662.
lois-Perret, France, assignor to Societe Ano-

nyme le Carbone, Levallois-Perret, France. Application filed March 21, 1901.
The cover has a ctntral aperture for the carbcn electrode and a resilient wire frame holds down the cover.
A number of coils on the frame are disposed about ihe
aperture, and adapted to distribute the pressure of the
frame evenly over the cover.
Relay.
William W. Dean, Chicago, 111.,
assignor to the Western Electric Company, Chicago, 111. Application filed July 20, 1900.

722,680.

The relay comprises a core, a magnetizing helix therefor included in the path cf the calliog current, a U-shaped
armature of great inertia having its arms pivoted at their
ends in the line of the core and normally lying in a plane
inclined to ibe axis of the cere, and relay contacts closed
by the armature cottrolline the normally open branch
which contains the cail-bell, whereby the armature maintains a definite position and holds the call-bell circuit
closed during the transmission of the ca.ling current.

722,684.

En

Clock. Oscar
Self-winding Electric
Holm, New York, N. Y. Application
'

December 11, 1901.
A restoring magnet is used
722,701.

Method

Lamps.

A.
filed

in the cloc k.

of Treating

Glowers for Electric

W. Hanks,

Pittsburg, Pa., assignor to George Westinghouse, Pittsburg, Pa.
Application filed Tune 13, 1901.
The method consists in subjecting a glower blank to an
arc formed between a plurality of carbon electrodes to
raise the blank to conducting temperature and passing

Marshall

carrent thrcugh the blank to shrink it, the arc being utilized as one terminal for the black during the shrinking
operatioo.

722,702.

Method

of

Office)

March

ly, igoj.

Making Electric-lamp Glowers.

Marshall W. Hanks, Pittsburg, Pa., assignor to
George Westinghouse, Pittsburg, Pa. Application filed October 13, 1902.
The method of attaching terminal wires to electric-lamp
glowers consists in forming a bead or enlargement around
the terminal wire by compressing the flower end in a
mold while in a plastic condition.

of Heating Rivets. Henrik V.
Loss, Philadelphia, Pa., assignor to the Westinghouse Electric and Manufacturing Company.
Application filed March 5, 1901.
The meihod consists in passing an electric current

722.727.

Method

at a predetermined distance
or cylindrical end to a point at or beyond

through the rivet from a point

from its point
the junction of the shank and head.

Device for Electrically Heating Rivets.
722.728.
Henrik V. Loss, Philadelphia,- Pa,, assignor to
the Westinghouse Electric and Manufacturing
Company. Application filed March 5, 1901.
The device consists of a sectional clamp, the sections of
which are mounted on flexible supports so that they may
be moved toward or away from one ancther, adapied to
engage the shank of the rivet, an engaging piece or seat
adapied to engage the rivet at or near its head, the clamp
and seat forming or being connected one to one pole and
the other to the other pole of the source of electrical
energy, and a flexible support for one of the contact devices so that it may be moved toward cr away from the
ether.

Safety Device for
Meech, Chatham, N. Y.

722,737.

Elevators. Alfred H.
Application filed July

24, 1901,
In the device are a brake, an electric motor for actuating
the brake and automatic means capable of operation inde-

of the movement of the car forthrowing the
into operation.

pendent

motor

Heating Apparatus. John S.
and Karl C. Randall, Wilkinsburg. Pa., assignors to the Westinghouse Electric and Manufacturing Company.
Application
Electrical
Peck, Pittsburg,

722,747.

filed

April

6,

1901.

Appliance for Elevators. JamesH. Roberts, New York, N. Y. Application filed
January 13, 1903.
A compouDd-wcund brake mctor, controller, starting

722,756.

Electrical

and stopping switches, with means for operating "the
switches and controller from the elevator carriage.

Current-collecting Device for Electric Railways. Charles A. Terr}^, New York, N. Y.,
assignor to the Westinghouse Electric and Manufacturing Company, Pittsburg, Pa. Application

722,772.

filed

December

8,

1S96.

In a trolley are combined the head with two triangular
platLS revolubly mounted therein wiih bearings journaled
near each corner of the plates and a wheel rolatably
mounted on each of the bearings, whereby two of th&
wheels will be in contact with the trolley wire and one of
ihe wheels will be in the inoperative position.
(See cut
on next page.}

Sorting Device for Electric-lamp Glowers.
Alexander J. Wurts, Pittsburg, Pa., assignor toGeorge Westinghouse, Pittsburg, Pa. Applica-

722.790.

tion filed May 5, 1902.
A rolatable frame provided with a series of sets ot'
Elower-holding clips and a correFponding series of ballast
devices is cr mbined with means for supplying current to
the clips and means for successively beating the glowers
to conducting temperature.

WESTERN ELECTRICIAN

:262
,

Wilbur F.
Electrical Massage Apparatus.
Hedstrom, Los Angeles, Cal Application filed

722,841.

December

8, 1902.
The apparatus comprises a number o£ metallic tips,
wires conDectiog the trps with a biodiag post, and an insulating cover for the wires.

Electric Telegraphy. Isidor Kitsee, Phila722,852.
delphia, Pa., assignor to James H. Bell, Philadelphia, Pa. Application filed October 18, 1895.
In the system described are a sendiuR device consisting
of the primary of a converter connected locally to a source
ofcarrenl, the secondary of the converter consisting of
two parts wound or connected in opposition to each other,
ibe secondary being connected to the line-wire, a shunt
circuit aroand one part of the secondary, and means for
opening and closing the shunt.

March

an internal pliable edge closely fitting a lamp inserted
therethrough, thus forming a tight joint with the same.
722.991.

Rail

Bond

Thomas
for Electric Railways.
Canada, assignor to George

R

Kerr, London,
Kerr, London, Canada, and William W. Kerr,
Chicago, 111. Application filed August 5, 1901.

An

electrical bonding wire extends diagonally across
the line of and across the adjacent ends of the rails, and
the ends of the wire are folded over the flanges of and abut
against the webs of the rails.

Coupling
Electric
Railways.
for
Kerr, London, Canada, assignor to
George R. Kerr, London, Canada, and William
W. Kerr, Chicago, 111. Original application filed

722.992.

Rail

Thomas

August

Divided and

1901.

5,

application

this

September

15, 1902.
consists of a base and two upright portions, the coupling being divided into two sections by
dividing (he base diagonally across the tine of the rails, a
groove formed in the base diagonally across the line of
the rails, and a recess formed in each of the upright portions of the coupling.

filed

The coupling

28,

1903

Lantern.
Frederick W. Dressel,
York, N. Y., assignor to the Dressel RailY. Applica-

Signal

723,146.

New

way Lamp Works, New York, N.
tion filed December 26, 1902.
The

lantern

is

equipped with incandescent lamps.

Propelling Means for Automobiles. Hermann Lemp, Lynn, Mass., assignor to the General
Electric
Company, Schenectady, N. Y.
Application filed November 2, 1900. Renewed

723.168.

August
An

16,

1901.

combustion engine has a djmamo-electiic
a storage battery connected to
the dynamo-eleciric machine, a second dynamo-electric
machine, and a differential gearing to which both dynamoelectric machines are connected. (See cut.)
internal

machine driven thereby,

Apparatus for Electric Control of Devices
723,176.
at a Distance.
Daniel M. Moore, Newark, N. J.,
assignor to the Moore Electrical Company, New
York, N. Y. Application filed December 16,
189S.

See page

248.

Induction Coil. Albert L. Parcelle, Boston,
Mass. Application filed August 15. 1901.

723,016.

An improved
723,019.

NO. 722,772.

—ELECTRIC-RAILWAY CfRRENT-COLLECTING

Frame

induction coil

is

described. (See

cut.)

for Dynamo-electric Machines.

Ru-

dolf Pfeifer, Charlottenburg, Germany. Application filed February 18, 1902,
Co nbined with the annalar stationary core of a dynamo
i5~a supporting frame consisting of a number of segments
of wrought angle iron.

DEVICE.

John

Electromagnetic Bell-ringing
Sheahan, Buffalo, N. Y.
J.

filed

November

723,048.
722,862.

Samuel H. Limbert,

Trolley,

Springfield,

Ohio, assignor of one-half to Carl B. Limbert,
Application filed May 8, 1902.
Springfield, Ohio.
An arm is pivotally connected to the head by a universal
joint, and a trailing trolley wheel is mounted in the rear
end of.tbe arm.
722,913.

Electric Ignition Device.

Nikolaus Schmitt
Cologne, Germany.

3,

Mechanism.
Application

1899.

NO. 723,061.

In the mechanism are a circuit carrying an actuating current and a solenoid, in combination with a primary circuit,
and a circuit-breaking circuit closed by the action of the
solenoid and energized by the battery energizing the

primary

circuit.

— GENERATING

ALTERNATING CURRENTS.

Automatic Street Indicator and Advertiser.

723.182.

Thomas A. Reader, Ann Arbor, Mich.

Applica-

tion filed July 26, 1901.

Combined with

continually moving driving mechanism are a normally open electric circuit, a movable indicator carrying the street names or other matter thereon,
gearing for driving the indicator, means actuated through
the closing of the electric circuit for intermittently connecting the driving mechanism with the gearing which
drives the indicator, and means at each intersecting street
for momentarily closing the electric circuit.

and Johann Krannichfeldt,
filed February 25, 1902.
The device comprises a short, thin, flat and

Application

flexible
strip of Qon-conductive material: short, thin, flat and flexible strips of conductive material disposed at a short dis-

same surface of, and carried
non-conductive strip: a mass of combustible maprovided between and in contact with the two conductive strips; and means to assist the passage of the
electricity from one conductive strip to the other through
the combustible mass.
tance apart on one and the
by, the

a

terial

Motor-vehicle.
Gordon J.
722.916.
phia, Pa., assignor to Charles

Scott,

May

Company, Schenectady, N. Y.
June 29, 1901.

Philadel-

H. Graham and

George D. Bouton, Philadelphia, Pa.
tion filed

Circuit-breaker. Robert H. Read, Schenec723.183.
tady, N. Y., assignor to the General Electric

Means

Applica-

1902.
The vehicle is driven by an electric motor having a
plurality of armatures arranged in a circle at right angles
to .the axes of rotation of the armatures, field-magnets
forming a magnetic circuit common to the plurality of armatures, and gearing between the armatures and carrying
wheels.
16,

circuit.

Method of Signaling. Nikola Tesla, New
York, N. Y. Original application filed July 16,
Divided and this application filed June
1900.

723.188.

Apparatus. Robert J.
Engine-controlling
Sheehy, New York, N. Y. Application filed June

722.917.

1901-

7,

II,

240.

6,

1900.

a

a controller

number of turns in the fielda saturated field for braking.

for increasing the effective

winding £0 as

to

produce

Alarm

New

stein.

Frank,

NO. 723,016.— INDUCTION COIL.

21,

Generating Alternating Currents. Charles
P. Steinmetz, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed July 31, 1899.
The method consists of passing an alternating current

723.061.

subdivided field-winding is
comprising power and brake
switches, contacts on the power switch for connecting the
field-winding to produce normally a field of comparatively
low magnetic density, and contacts on the brake-switch

combined with

Currents.

Elihu

1902.

723,199.

Renewed August

•

Alternating

Thomson, Swampscott, Mass., assignor to the
General Electric Company, Schenectady, N. Y.
Original application filed December 15, 1898.
Divided and this application filed August 12,

System. Charles E. Barry,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Appli-

cation filed November
9, 190 1
A series motor having

Rectifying

723.189.

electric

Electric-brake

722,936.

1901.

See p ge

t

motor adapted to control the speed of a marine engine is combined with an electric circuit including
the motor and two cut-outs, a vessel containing a liquid,
means whereby a change of level of the liquid will actuate
one of the cut-outs to start the motor, and means whereby
the other cut-out will be actuated after the motor has run
a predetermined time. (See cut.)

An

Application filed

extinguishing electric arcs comprise relatively movable electrodes, a piston for separating the
same, and means responsive to predetermined conditions
of the circuit including the electrodes for delivering gaseous pressure to the piston and at the arc to open the
for

through an electric circuit, thereby producing a magnetic
and rotating a closed conductor within the infiuence
of the field, thereby causing a pulsation of the admittance
of the circuit of such nature as to bring the current therein
partially into phase with the electromotive force in the
field,

A

Telegraph
York, N.

Baltimore,

Md.

System. Albert Goldassignor to Samuel
Application filed April

Y.,

1900.

combined with a local
alarm-transmitting apparatus connected to each circuit, a
relay in each circuit, a secondary alarm-transmitting circuit at the exchange which is controlled by any of the
relays, a source of electricity, a
slow-acting cut-out
switch operating in conjunction with each relay to cut o&
the control of the secondary alarm-transmitting circuit by
the relay whenever there is more than the normal momentary operation of the relay, and an alarm-receiving
apparatus which is operated from the alarm-transmitting
series of primary circuits are

circuit.

(See cut.)

circuit.

Samuel B. Stewart,
Third-rail Insulator.
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

723.062.
Jr.,

tion filed

September

29,

1900.

A

rail-insulator support is provided with ears for holding the rail upon its top and means for insuring free
iongitudinal and vertical movements of the rail between
the ears.

723,076.

Rectifier.

Elihu

Thomson,

Swampscott,

Mass., assignor to the General Electric Company, Schenectady, N. Y. Application filed De-

cember
NO. 722.917.

722.946.

—ENGINE-CONTROLLING

Frame

Cottrell,

for

Battery

Newark, N.

J.

APPARATUS.

Electrodes. Herbert
Application filed Sep-

tember 13, 1902.
A holder for electrode plates for reversible galvanic
cells comprises a frame of sheet material, doubled to
«clip the electrode plates in its fold, and having a top
tension perforated to receive a holt whereby the frame
may be clamped, and from which it may be suspended.
Electrode for Reversible Galvanic Batteries.
Herbert Cottrell, Newark, N. J. Application

722.947.

filed

September

13,

1902.

interior portion composed
ol layers of textile fabric carbonized, as an absorbent of a
metallic salt in solution and carrier of a metallic oxide, to
be made active in the battery, and an exterior portion
consisting of plates composed of textile fabric carbonized,

The electrode comprises an

to

form a casing for the electrode.

722,979.

ment.

Socket and Receptacle AttachAlbert F. Hauss, Baltimore, Md. Ap-

Electric

August

26, 1901.
A covering for electric-lamp sockets consists of a casing
surrounding the socket and being secured thereto, in combioatioD with an elastic packing securely clamped to th«
casing by an adjustable packing ring, the packing having

plication filed

723,087.

15,

1898.

Shade Holder for Electric Table Lamps.

Robert Walker, Meriden, Conn., assignor to the
Bradley & Hubbard Manufacturing Company,
Meriden, Conn. Application filed December 23,

NO. 723.168.

— PROPELLING

MEANS FOR AUTOMOBILES.

1902.
Id an electric table lamp combined with the standard and
lamp socket thereof are a cup secured between the socket
and standard and a shade holder comprising a ring adapted
to set within the cup.

Testing Apparatus. Harry A.
Lewis, Norristown, Pa., assignor of one-half to
William J. Caskey, Philadelphia, Pa. Application filed October 14, 1902.
One claim "reads: The combination in a testing appa-

Circuit-breaker for Third-rail Shoes. Mon723,115.
traville M. Wood, Schenectady, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Application filed August 25, 1902.

ratus, of a primary circuit including a generator, a current
interrupter, acd the primary winding of an induction-coil,
with a secondary circuit including the secondary of the
induction coil, a telephone receiver and testing terminals,
the secondary winding and the winding of the telephone
receiver being both of relatively low resistance.

See page
723,119.

242.

Controller.

Preston,

England.

Electrical

Manufacture of Titanous Chloride. HowManchester, England. Application
filed August IS, 1902.
The proctss of obtaining titanous chloride from titanic

723,217.

Thorsten

von

Application

Zweigbergk,

filed

April

23,

1902.

One claim reads: The combination of a set of solenoid
mechanisms, each i^cluding two members movable relative
to each other, namely, a core and a coil of conductor, one
of the members In each set being stationary, the other set
of members being movable both collectively and independently, and contact mechanism operated by such
movable members.

723,205.

ard

Spence,

chloride consists in subjecting an aqueous solution of
titanic chloride to the action of an electric current between a cathode and an anode in an elsctrolytic cell divided by a porous partition into a cathode compartment
and an anode compartment, the titanic chloride solution
being contained in the cathode compartment while the
anode compartment contains a dilute acid solution.

:
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Conversion of a Steam Road Near Cin-

The Cincinnati. Georgetown and Portsmoutli RailCompany was organized in 1872 and received

road

charter from the state of Ohio soon afterwards.
to build a steam rail-

The company was chartered

Hamilton
County,
Ohio,
road from Cincinnati,
through Clermont. Brown, Adams and Scioto CounThe road was comties
to Portsmouth, Ohio.
and
Clermont
County,
Bethel,
pleted first to
equipped and built as a narrow-gauge railroad, but
was afterward extended to Georgetown, the county
seat of Brown County, to which town the road has
always been and is now in operation. On October
I.
1901, the road was purchased by A. W. Comstock of Detroit, Mich., and W. R. Todd & Co.
of Cincinnati, the present owners of the road.
Plans were immediately made for changing from
narrow gauge to standard gauge and equipping the
road with electricity instead of steam.
During the last year this change of equipment

No. 14

1903

Amelia, Batavia, Bethel and Georgetown.
right-of-way has been secured and the survey
completed to extend this line from Georgetown,
the present terminus, to We^t Union, Ohio, the
county seat of Adams County, a distance of 23 miles
The right-of-way is priin an easterly direction.
vate and the maximum grade encountered in this
extension will not be in excess of one per cent.
The average grade of the main line at the present
^\'o^ks.

A

cinnati to Electric Traction.
By E. M. Stevens.

its

4,

time is less than one per cent., so that the operating expenses of this road necessarily will be small
as compared with the ordinary traction roads.
The electrical equipment now consists of the most
modern that is known at the present time. The
power house at Olive Branch is built of brick and
concrete and is modern and up-to-date throughout,
and is said by experts to be one of the finest of its
The following
kind in this part of the country.
description of the power plant as at present installed

In the engine

room there

are foundations for three

cross-compound engines constructed; together with
foundations for exciter engine, rotary converters and
switchboard.
There is a space at one end of the
engine room measuring 14 by 45 feet, partitioned
off by a brick wall for a transformer room.
In
the opposite end of the engine room is a pump pit,
measuring 22 by 45 feet the floor of this pit being
some 14 feet below the level of the engine-room
;

floor.

There are at present installed two cross-compound condensing Hamilton-Corliss engines. The
dimensions of these engines are high-pressure cylinders, 24 inches diameter, low-pressure cylinders 44
inches diameter. The engines have a 42-inch stroke
and are designed to operate at a speed of 90 revoDirect-connected to these engines are two
lutions.

Westinghouse

6oo-kilowatt,

three-phase,

volt,

3,000-alternation,

360-

generators.

alternating-current

has been going on and several extensions have been
added to the original road, namely from the main
line at the New Cincinnati Water Works a branch
has been built to Coney Island, which is one of

—

Fig.

2.

Exciter Un.ts, Rotary Converteis and Switchbcards.

These units are illustrated in Fig. i.
There are
also in the power house one Harrisburg exciter engine, directly connected to a 50-kilowatt Westinghouse generator; one Westinghouse motor-driven
set, consisting of a 75-horsepower, 360-volt.
three-phase motor, directly connected to a 50-kilowatt, iio-volt generator; two 250-kilowatt. 25-cycle,
360-volt
alternating-current,
600-volt
direct-current
marble
rotary
converters
together
with
switchboards complete, for control
generators,
of
rotary converters and having switchboard panels for
the control of long-distance transmission circuits.
The exciter units, rotaries and switchboards are
shown in Fig. 2. In the transformer room there
are installed six 200-kilow^att, 360- 15, 000- volt stepup transformers; together with circuit-breakers and
lightning-arresters- for long-distance transmission.
The condensing apparatus consists of one central
condenser of sufficient capacity for the operation of
the three units for which the station is equipped.
The water supply was obtained by building a dam
across a natural ravine, through which flowed a
small stream. The lake thus formed will average
about 300 by 3,000 feet, with an average depth of
16 feet; this lake giving an ample and pe'rmanent
supply of pure water.
There is in addition to the converting apparatus
in the main power house three sub-stations, located
one each at Mt. Washington, Bethel and Sunshine;
these sub-stations being located so as to feed current to the line a distance of five miles each way.
These sub-stations are also designed to answer as
freight and passenger stations.
The sub-station at
Mt. Washington is a brick building, measuring 72
feet by 30 feet
three inches, the freight room
measuring 13 feet of the length and the waiting
room measuring 13 feet of the length the middle
portion of the building being divided for the installation of the electrical apparatus.
The electrical apparatus installed in this sub-

exciter

;

Fig.

I.

Direct-connected 6oo-kilowatt Generaiing Units.

CON\-ERSION OF A STEAM ROAD NEAR CINCINNATI TO ELECTRIC TRACTION.

and from the

Cincinnati's famous summer resorts,
power house, which is located at Olive Branch, about
15 miles from Cincinnati, another branch line has

been constructed to Batavia, Ohio, the county seat of
Clermont CoUnty, connecting the main line \vith the
Norfolk and Western Railway. Its lines now comprise 50 miles of road, all of which except five miles
was until lately laid to a three-foot gauge with 40-

pound iron and 60-pound

new 70-pound

steel

rails.

At

present,

has been laid over about
one-half of the road, the other half having been
New standard
laid recently with 60-pound steel rail.
ties throughout the entire length of the road have
been put in, and washed gravel of a very excellent
quality is being used to ballast the road, so that
when finished the roadbed will be of the highest
steel

rail

order.

The right-of-way is owned in fee simple, the
majority of it being 60 feet wide with ample sidings and facilities for freight business in all of the
towns through which the road passes. In addition to
this right-of-way the company owns valuable ter-

minals in the cit>' of Cincinnati where it has an
excellent connection with the Pennsylvania Railroad
which receives and discharges all freight, which it
In addidoes now with the standard equipment.
tion to the terminal facilities in Cincinnati, the road

has terminal facilities in the

New

Cincinnati

Water

—VIEWS IN POWER HOUSE AT OLIVE BRANCH.

obtained from a report made by James Bryan,
electrical engineer for the company
The power-house building, including boiler and
engine rooms, measures 151 feet 10 inches by 95
is

engine room measures 151
45 feet six_ inches, and the
boiler room is of similar length, measuring from
The
center to center of walls 48 feet six inches.
building is of brick with steel roof trusses, slate

feet

10

inches.

feet

10

inches

The

by

roofing on two-inch tongued and grooved sheeting.
The boiler house is arranged for four batteries of

there being two
boilers of 500 horsepower each
250-horsepower boilers in each battery. The boilers
:

are Cahall Babcock & Wilcox water-tube boilers;
there being a smokestack for each battery of boilers.
There are at present installed three of these batThe founteries with a total horsepower of 1,500.
dation for an additional battery is constructed

ready for

its installation, if

required, at

some future

date.

In the boiler room are two Worthington feedpumps, each of sufficient capacity for feeding 2,000
horsepower of boilers. There is also one 2.ooo-hor-sepow^er Stillwell & Bierce open-type heater; together
Coal storage
with all piping and fittings required.
is
arranged alongside -of the boiler room so that
cars can be run on a trestle track and the coal

dumped

into bins.

;

station is as follows, viz.

:

Two

250-kilowatt,

West-

inghouse rotary converters, and three 200-kilowatt,
transformers,
360-15,000-volt
step-down
together
with switchboard having alternating and directcurrent panels, lightning arresters, choke coils, circuit-breakers,

The

etc.,

complete.

at Bethel is
excepting that the waiting room
are larger.
The general design
is architecturally superior to the

sub-station

of similar design,

and freight room
of this sub-station
sub-station at Mt.

WESTERN ELECTRICIAN
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there being at one end a covered platwide to serve as a waiting space in tlie
summer time. The electrical equipment of this substation consists of two 150-kilowatt rotary converters and three lOO-kilowatt step-down transformers,
together with switchboard and auxiliary apparatus.
The sub-station at Sunshine is similar to the substations at Mt. Washington and Bethel.

Wasliington

form 25

;

feet

line construction is of the
transmission lines

The

long-distance

cross-arms on 35-foot poles.

April

containing a briquette of active material and secured
in the opening.
The pocket or receptacle is formed
of two cup-shaped parts received one within the
other, one of the parts having turned-over edges
to lock the briquet therein and being in turn locked
within

The

other part bv turn<.d-over edges.

the

span-wire type. The
are supported on

The

construction of the

and the high-potential transmission line
of the most substantial character; care being
is
taken by the use of special cross-arms and special
against
c.\lra heavy pins and insulators to guard
trolley line

stoppage of operation through mechanical failure
of the transmission lines.
Provision has also been made in the construction
power
of the transmission line eastwardly from the
house for the installation of an additional threephase circuit to be used in event of the extension of
the line eastwardly.
The trolley-car equipment consists of 10 passenger
feet
cars, having 40-foot bodies with a length of 50
over all and a width of eight feet 10 inches; three

NEW EDISON STORAGE-BATTERY ELECTRODE.
exposed surfaces of the pocket or receptacle are conThese two inventions are covered by patents Nos. 723,449 and 723,450.

caved.

Electric Rivet-heating Apparatus.

An

ingenious

time and

labor-saving device, rePeck of Pittsburg and
Karl C. Randall of Wilkinsburg, Pa., is designed to
heat metal articles and particularly rivets, by electricity.
The object of the invention is to provide a
simple and easily operated apparatus whereby the

John

article to be heated

may

width eight feet four inches. In addition to these
passenger cars, there are two express, mail and baggage cars equipped with four 60-horsepower Westiiighouse motors, and one combination baggage and
passenger car equipped with same; 10 standard flat
cars, equipped with Westinghouse air brakes and automatic couplers; 10 standard coal cars; 10 standard

for heating and as readily released

;

in
the city of Cincinnati.
passengers, the company has
entered into a contract with the Cincinnati Traction
Company which, it is believed, is a most advantageous arrangement for this road, as, under the
at

convenient

With

respect

points

to

the

terms of the agreement, the cars of the Cincinnati,
Georgetown and Portsmouth Railroad are permitted
to run in over the tracks of the traction company
to the very heart of Cincinnati.
Electric cars were first run on a regular schedule
December 1, igo2, and the receipts since then have
been 25 per cent, more than during the corresponding time last year, although the fare has been reduced
one cent per mile. The present regular rate is two
cents per mile, with a slight reduction for mileage,

During the past season, the Coney
Island branch, which had already been equipped for

trip tickets, etc.

electric

traction,

carried

over

65,000

people

per

S.

be securely clamped between

the terminals of the source of electricity employed

operation
is

is

when the heating
The accompanying drawing

completed.

a view, mainly in front elevation, but partially in

section,

ployed

of electrical energy

a transformer, the casting

is

(i)

for.

struction so as to give of?

rents of large

volume

from

its

clamped between four

copper strips (7).
are curved upwardly and inwardly and at their upper ends are
brought into close contact with each other and
clamped rigidly between two blocks do). Mounted
upon the upper block (10) and in good electrical connection therewith is a removable contact block (11).
The lower block (10) is securely connected to the
upper end of a rod (12), which is operated by the
is

The ends

foot

The other terminal

lever '(15).

of the trans-

former secondary projects a sufficient distance from
the transformer to be clamped between flexible copper strips (18) by means of plates (19) and bolts
(20).

The copper

(18) are curved outwardly
and inwardly
but instead of

strips

and then upwardly

The

electrode which Mr. Edison has patented

is

accompanying cut. It comprises a
plate with an opening in it and a pocket or receptacle
illustrated

in the

In order to obviate or reduce to a minimum the
amount of sparking which may take place in the
operation of rectifying devices for changing an alternating current of any particular character to a unidirectional current, it is necessary that the commutation or periodic disconnection of the
alternating
mains from the work-circuit carrying the unidirectional current should take place at such points in
the wave of the alternating current or currents as
will result in the smallest value of unbalanced electromotive force acting between the terminals of the
respective circuits as they are being separated. If the
relative positions of the commutator and brushes of
the rectifying device at the instant of commutation
bear a fixed relation in point of time to some particular phase value of the impressed alternating electromotive force, it will be evident that as the. load
changes in the work-circuit the instant at which
commutation takes place will occur at different
points or values in the current-wave, owing to the
fact that the change in impressed electromotive force
or effective resistance of the work-circuit produces

=C^

;

THOMSON
change in the

S

RECTIFYING DEVICE.

between the impressed alternating electromotive force and current,
vvherefrom it follows that if the brush adjustment in
the rectifying device be suitable for one particular
load it becomes unsuitable for a different load or
a

phase relations

loads.

Prof. Elihu Thomson of Swampscott, Mass., has
discovered that by automatically varying the times
at which commutation takes place in accordance
with varying load, such relations may be maintained
between the electromotive forces acting at the instant of commutation as will result in a minimum
amount of sparking of the rectifying device through
its entire range of operation.
He considers himself
the first to devise a method for accomplishing this
result, and he lays claim to it, broadly, in two patents recently granted him.
His invention comprises the broad idea of causing
the operation of commutation in a rectifying device
to be automatically made at such variable instants
with respect to the phase of the impressed electromotive force as may be necessary to secure a minimum amount of sparking with changes of load.
The brushes and commutator of a rectifying device
such as he employs are relatively movable with respect to each other but either of them may be fixed
in space and the other movable with respect thereto.
:

The drawing

illustrates in diagram a rectifying device supplied with constant current and operating in
accordance with his invention, the constant current
being derived from the secondaries of two-phase

already

is

Alternating-current

(7)

Edison Storage-battery Improvements.

mercury, on discharge,

in

flexible

of the flexible strips

ber 3, 1901, authorized an issue of $1,500,000 new
stock and $1,000,000 bonds, having the same date
cancelled all of the old bonds and stocks.

so that oxidation of the
prevented.

in the

The gripping contact terminals and their operating
devices are mounted upon a skeleton framework.
One of the terminals of the transformer secondary

earning capacity of the road being

also in excess of the oxidizing capacity of the nickel,

As shown

secondary cur-

ample for protection, the stockholders, on Decem-

one of the electrodes contains hydratcd
Ij'te and
oxide of nickel as an insoluble depolarizing active
material. The second electrode contains an insoluble
active material such as a mixture of elcctrolytically
active iron and mercury, the proportion of iron employed being in excess of the mercury and being

in the art.

drawing, the inventors effect the desired result by
means of two double-throw single-pole switches (35)
and (36), leads (37) being brought out from proper
points in the lengths of the primary winding of the
transformer and connected to the stationary contact
terminals of the two switches, so that the active
length of the primary may be varied by proper
manipulation of the switch arms.

suitable for heating purposes.

has

Thomas A. Edison has recently added to his
large number of storage-battery patents,
two new inventions including a complete battery and
an electrode. The cell employs an alkaline electro-

and these may be obtained by any one of

means known

shown as mounted upon a suitable base plate (2).
The transformer itself may be of any suitable con-

resorts.

present

se\'eral

is

It is believed that, with
charge of the property.
the use of the electric motive power recently installed, the business of the company will be augmented many fold. Under the old regime but two
It is
passenger trains were run each way daily.
now proposed to have at least hourly service each
way over the entire line, with half-hourly or even
more frequent service to points near the city, including Coney Island and other nearby popular

The

ditions,

em-

business of the
traffic,

sizes or because of other variations in operating con-

which

company in freight, express
shown a steady increase
for a number of years. This increase has been more
marked since the present management has had

The

Different voltages and cur-

be needed for heating rivets of different

of the apparatus.

The intermediate source

month.

and passenger

may

1903

Rectifiers.

cently patented by

box cars 10 standard stock cars.
The company has secured excellent facilities for
receiving and delivering both passengers and freight

rents

Improvement

combination cars of the same type 10 50-foot closed
passenger cars, Pullman type, equipped with four
60-horsepower Westinghouse motors; six 40-foot
open cars, equipped with four No. 68 Westinghouse
motors; six 40- foot closed cars; six open passenger cars, 40 feet over all, width eiffht feet four
inches; six closed passenger cars, 40 feet over all,
;

are in operative position.

4,

ELECTRIC RIVET-HEATlNG APPARATUS.
being brought together- at their free ends the ends
of the strips at one side are securely clamped, by

means of
the
ill

suitable rivets

(21), to an

arm

(22),

and

ends of the strips (iS) at the other side are
a similar manner clamped, by means of rivets

The arms (22) and (23)
(21), to an arm (23).
project into the frame between the uprights (3), and
their

inner ends are respectively provided with

re-

movable contact terminal pieces (24) and {25), these
terminal pieces together constituting clamping jaws,
and are so formed as to receive and clamp one or
more rivets, the head or heads of which rest upon
contact block (11)

when

the parts of the apparatus

constant-current transformers.
The alternating currents to be rectified may be
derived from any suitable source, whether single
phase or multiphase, and whether generated in that
form directly or converted into that character by
suitable transforming apparatus.
In the drawing is illustrated a two-phase generator
(A), from which the current to be rectified is derived.
The generator is preferably of the direct-driven
commonly emslow-speed multipolar type now
The generator has the usual revolving field
ployed.
(F) connected through collector rings with the exThe staciter (E) for furnishing current thereto.
tionary member of the generator carries two sets
of angularly-displaced windings in which currents
These
differing in phase by 90 degrees are induced.
windings are interconnected in the ordinary manner, and mains (m) are connected thereto and lead
to a distribution system from which current may
be derived for any desired purpose such as operating motors, lights, or other translating devices,

—

:

April

4,
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From the distributing mains (m) (m) connections
are made to the primary coils (.P') (P'~) of a constant-current transformer of the type operating by
mutual repulsion of the primaries and secondaries of
the same. The relative motion between the primary
and secondary windings of a transformer of this
type incident to changes of load in the circuit supplied by the secondary windings of the same is
utilized suitably to shift the brushes w-hich operate
in connection with the lectifying device for changing the secondary alternating current into a unidiThe movable secondary coils of
rectional current.
The core
the transformer are shown at (S') CS").
of the transformer is indicated in dotted lines.
stated,
are relacoils,
as
before
The secondary
tively movable with respect to their respective primary coils, and in order to make the movement of
each coil even, as well as dependent upon the movement of the other, the secondary coils are mounted
some suitable system of mein connectioit with
chanical devices, whereby tlie movement of one secondary coil toward its primary is communicated to
the other secondary coil in such manner as to produce a similar movement of the latter coil. One
arrangement of apparatus for accomplishing this
purpose consists of balancing levers (I) (L') (L"),
"
to which tlie secondary coils are connected by flexiThe levers (L)
ble or link connections, as shown.
(L') (L°) referred to are separately mounted, so
as to turn about the rod (x) as a fulcrum, or they
may^ if desired, be arranged on knife edges. One
end of the lever (L) supports one side of the secondary coil (S'), while its opposite end supports one
The other
side of the other secondary coil (S").
ends of the respective secondary coils (S') (S°) are
connections
from the
through
suitable
supported
opposing ends of the two levers (L') (L'), as shown.
These connections are so made and adjusted that the

justment necessary to a sparkless operation of the
same. In order to render this adjustment automatic
with changes of load in the work-circuit, suitable
mechanical connections are made between the yoke
(Y) and the moving secondaries of the transformer,
the currents from which are to be rectified.
In the operation of the mechanical connections it
will readily be seen that the reciprocating motion of
tlie secondary coils
(S') (S") of the transformer
consequent upon changes of load in the circuit supplied thereby is transformed into an oscillating motion and is communicated to the yoke (Y), carrying
the brushes (,B). By proper attention to the mechanical design of this structure the motion communicated to the yoke (Y) may be made such as to
shift the brushes (B) backward and forward as the
load changes in such a manner as will result in a
minimum amount of sparking at the commutator.

Machinery Building at

St.

Louis Expo-

sition.

The

rapid progress that has been made in the construction of the Machinery Building at St. Louis
is well shown in the accompanying reproduction of
a photograph taken but a few days ago. Although
the building has been under construction less than

four months, it is rapidly nearing completion, and
will probably be among the first to be turned over
to the exposition authorities.
It is usual, among the
contractors on the exposition buildings to cause each
sub-contract to be completed before the next is taken
up, but in this case, work was started on the west
end of the building, and as soon as the footings
were placed, the erection of the wall timbers was
begun.
Each gang of men followed the preced-

265

Boiler

House with Concrete Walls.

The permanent

boiler house, in which will be
erected the big bank of boilers to generate steam
for use on the World's Fair grounds, will be of
novel construction at least in tliat portion of the

—

country.

The framework

of

will

be

of steel,

the construction

work being done by

the

the

building

American Bridge Company, while the walls will be
composed of concrete, three inches thick, and without
a seam or joint.
The piles to carry the framework
are now being driven, and 125 will be required. The
building will be 220 by 300 feet, the cornice being
feet above the ground.
The steel-roof trusses
will be supported on 45 latticed girder posts, and
will have a span of 75 feet.
They will weigh about
five tons each.
The Roebling Construction Company

50

New York has the sub-contract for pouring the
walls of the building. When the steel frame is in place
of

board casings will be fastened to the columns, leaving a space of about three inches between the boards.
A mixture of cinders and concrete will then be
rammed into place, and allowed to set. This construction
makes an ideal fireproof building. A
track will be laid into the boiler house to facilitate
the installation of the equipment, and another permanent track will extend along the western side of
the building, from which coal may be taken, by
means of automatic conveying machinery, supplemented by crushers and screens. Between the boiler
house and Machinery Hall will be installed briquette
machines, cooling towers, etc. Lieutenant Garden,
who is now in Europe, expects to have installed, on
an exhibit basis, the most advanced types of briquette
machinery, and it is possibile that the advent of these
will have a decided influence on the fuel question in
this country.

Electrical Exports for February.
The electrical exports from the United States
month of February, 1903, amounted to a total
value of $662,143, as compared with $847,537 for
the corresponding month in 1902, showing a decrease
of $185,394,
The month also shows a falling off
of $43,406 from the total for January, 1903.
comparison of figures for February of the present year
for the

A

and

year shows a greater decrease in the exports of electrical machinery than in electrical appliances, the figures being:
Electrical machinery, 1903,
last

$416,039; 1902, $592,374;
$246,104; 1902, $255,163.

electrical

appliances,

1903,

In the value of electrical

machinery exported to the United Kingdom alone
there has been a decrease of $161,221, the figures
being for February of the present year $141,557, as
against $302,778 for the corresponding month last
year.
This nearly accounts for the total falling off
of $185,394.

M.'iCHINEKY H.1LL AT ST. LOUIS EXPOSITION.

weight of the secondary coil (S") overbalances that
of the secondary coil (S'), with the result that Avhen
there is no current flowing the respective secondaries
(S') (S") are brought closely adjacent to their respective primaries. It will be observed that the
downward pull due to the secondary (S°) acts,
through the chain (C) and lever (L), to raise one
end of the secondary coil (S'), while the downward
pull exerted by the secondary (S") on its supporting
chains (C) (C) acts, through the levers (L') (L°),
to raise the opposite end of the secondary (S').
As the resistance in the secondary circuit increases,
the current supplied thereto consequently tends to
decrease, with the result that the secondary coils
approach their respective primary coils, being no
longer repelled by the same force as before. By this
action the flux through the secondary coils is increased, thus causing an increase in secondary electromotive force and so tending to preserve a constant
current in the secondary. The currents in the transformer secondaries are conducted by suitable leads
The rectifying device
to a rectifying device (K).
may be directly mounted on the shaft of the prime
mover, or it may be suitably geared thereto, as
shown, or it may be driven by a synchronous motor,
Suitable contact rings (R), caras may be desired.
ried upon the shaft of the commutating device and
insulated therefrom and from each other, are connected to the respective terminals of the secondary
windings, as sliow*n. Each ring in its turn is connected to the corresponding segments of a twophase commutator similar to the commutator in the
Brush arc-lighting machine. One set of commutator segments is connected, through the corresponding rings (R), with one of the secondary coils of the
transformer. Another set of commutator segments
angularly displaced on the same shaft carrying the
first set is connected, through other rings, with the
other secondary coil. The breaks in one commutator come opposite the middle points in the conducting portions of the other commutator.
Brushes (B) (B), carried by a suitable yoke (Y),
bear upon the commutators, each brush making
contact simultaneously with each commutator, as
shown.
The yoke (Y) is arranged to be rotated
through a limited arc about the axis of rotation of
the commutator in order to secure the proper ad-

and as soon as the roofers had finished the
extreme western end, the staff contractor began to

ing,

apply the final covering, with the result that the west
end of the building is now almost complete, even
to the glass skylights, while the last roof trusses
are being hoisted into place over the east end. The
concrete foundations are now being laid for the
Westinghouse generating plant that will be installed

western part of the building, and this plant
will be put in service as soon as possible, as the
need of electricity, both for power and light, is
beginning to be felt. As stated in an earlier issue
of the Western Electrician, three 3,500-horsepower
engines will be installed, direct-connected to 2,000in the

kilowatt generators.

American Institute of ElecY''ork on the evening of
March 27th Secretary R. W. Pope made the interesting announcement that at the meeting of the board

At the meeting of
Engineers in

trical

of

directors

the

New

the afternoon

in

the

following ticket

was formulated
For president Bion J. Arnold of Chicago.
For vice-presidents Calvin W. Rice, Pittsburg;
W. S. Barstow, New York; Ralph D. Mershon, New

—

—

Y^ork.

For managers

—Dr.

Samuel Sheldon, Brooklyn;
George F. Sever, New
York A. H. Armstrong, Schenectady, N. Y.
For treasurer George A. Hamilton of New York.
For secretary Ralph W. Pope of New York.
C. O. Mailloux was nominated for president by
two of the directors, but his nomination was withdrawn at his own request.

W.

C. L. Eglin, Philadelphia

;

;

—
—

The annual
in May.
The

Kingdom, $141,557; British North America, $135,674: Brazil, $55,979; Mexico, $33,430 ; British Australasia, $11,450; Japan, $7,194; Colombia,
$5,578;
France, $4,837; Central American States and British
Honduras, $1,788; Argentina, $1,748; British Africa,
$1,722; Germany, $1,556.
With but four exceptions
there has been a decrease in the value of exports
to the above countries as compared with February,
British North America and Brazil show the
1902.

only substantial increases.

Electric

Wagonettes

in Detroit.

An

Arnold Nominated for President of
the Institute.

B. J.

Classified according to destination, the exports
of electrical machinery to some of the principal buyers during February, 1903, were as follows: United

election of the Institute will be held
directors'

nominations are usually con-

sidered tantamount to election.

electric-vehicle system has been organized in
Detroit to compete with the Detroit United Railway. The Citizens' Transit Company is the name of

the new organization, which will in about 90 days
put on 15 automobile wagonettes, to run between
the City Hall and Belle Isle.
The vehicles, which
are now nearing completion, will be somewhat of a
novelty in Detroit.
For summer use they will be
operated as double-deckers, seating 40 passengers
on the two levels.
They are designed to run on
any smooth road, the power being furnished by
storage batteries.
They will be fitted with electric
lights and electric heaters.
The company plans a
modest beginning, with 15 vehicles. If successful, the
scheme will be extended to take in most of the city
lines and also tap new territory.
The motto of the
new company will be "No seat, no fare," and it is
estimated that the trip can be made in about onethird less time than on the street cars, owing to
the headway of the new wagonettes, which, when
filled, will not be obliged to stop in the congested
business district
The new vehicle is called the
Imperial, and is the invention of Charles Berg of
Chicago.
straight five-cent fare will be charged.

A

Arrangements are being made to carry mail between Seattle and Tacoma, Wash., over the Interurban Railway. The plan is to have mail leave the
two cities about seven o'clock in the morning and
again

at

noon.

;

:
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POWER TRANSMISSION ON HIGH=TENSION
Pakt
American luslitute
of Electrical Engineers in New York city on March
27th the subject discussed was power transmission
on high-tension lines. The meeting was very well
attended and was called to order by President
were
papers
short
Several
Scott.
F.
Charles
the regular meeting of the

At

and the contributions to the discusdiscussion
and the
sent
in
were
that
sion
which took place at the meeting were valuable
and comprehensive. Much credit for the success of
the meeting is due to Ralph D. Mershon, the chairman of the committee on high-tension transmission,
which had charge of the meeting. President Scott
introduced the subject and reviewed briefly the wonderful progress that had been ntade in the electrical
transmission of power. The last 10 or a dozen years
had witnessed a steady advance in the voltages in
commercial use. He spoke of the purpose of the
transmission committee of the Institute and men-

of the large manufacturing companies, whose output
for the last two years had exceeded that of the pre-

ceding 10 years.
Ralph D. Mershon tlfen presented his paper which
had been prepared to get discussions sufficiently full
on which to base recommendations to the standardizing committee of the Institute on a standard pin.
Mr. Mershon's paper follows

Mechanical Specifications of a Proposed Stand-

LINES.

by ralph

d.

mershon.

exists in the matter
a result, there is often conof insulator
fusion and dissatisfaction in ordering and obtaining
This discussion of a proposed standard pin is
pins.
intended to lead up to a general specification covering
wooden pins, and, so far as it may, metal ones.
Theory.^The expression for the extreme fiber
stress at any point of a beam of circular section
fixed at one end and loaded at the other, as in Fig.

At present no general standard
pins.

I

As

is

.09S2 d"

where (as.suming inches and pounds as our units)

K

K

substituting,

becomes

(2)

d

=

*^'

.S77 y'

From

(3) we may find the diameter required at
any point in any length of pin, the pin to be of uniform strength throughout. Substituting various values of X we have a table which shows that for a pin
having upon it a pull one inch above the cross-arm,

S555^

FIG. 2.

POWER TRANSMISSION ON HIGH-TENSION

LINES.

the diameter at the cross-arm must be, 0.877 i"<^h
that one having a pull upon it 10 inches above the
cross-arm must have a diameter at the cross-ann
Fig. 2 is a sketch of such a
of 1.88 inches, etc.
theoretical pin drawn by platting the above values
Fig. 2 represents
to a scale one-quarter of full size.
all sizes of pins up to and including one, the pull
upon which is applied 21 inches above the cross-arm.
That is, if we want a theoretical six-inch pin, we
must cut six inches off the end of Fig. 2 and use
that for a lo-inch pin we must cut off 10 inches, etc.
The practical pin must be a modification of the
The end must be square and a portheoretical pin.
tion of the small end must be threaded. The pin
must also have a shoulder just above the cross-arm.
It will be noticed that, except near the end, the sides
of the theoretical pin are practically straight. It will
suffice, therefore, if in designing a pin we fix the
diameter at the lower end of the thread portion
and the diameter just above the cross-arm and make
the contour between these points a straight line.
Threaded End. It is proposed to make the diamthe length
eter of the small end of the pin one inch
of the threaded portion 2V2 inches, and the diameter
at the lower end of the threaded portion 1.25 inches,
so that the threaded portion will taper from 1.25
inches to one inch in a length of 2% inches. The
threaded portion of the insulator should have the
same dimensions and taper as that of the pin.
Shoulder. It is proposed to make the shoulder
three-sixteenth inch on all pins. That is, the diameter of the pin just above the cross-arm will be threeeighths inch greater than the nominal diameter of
it is prothat portion of the pin in the cross-arm
posed to carry this diameter one-fourth inch above
the cross-arm before tapering the pin.

I.
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the pull or weight in pounds; x is the distance
in inches from the point of application of P to any
point (a) of the beam; d is the diameter in inches at
s is the extreme fiber stress in pounds
the point (S)
per square inch, i. e., s is the stress on the extreme
fibers at the top and bottom of the beam at the
point (a).
This equation shows that for a given pull P
the fiber stress at any point (a) at a distance x from
the point of application of P varies directly as x
and inversely as the culw of d. It is possible, therefore, to design a beam of circular section whose
diameter in passing from the point of application of
P to the point of support shall vary in such a way
that s will have the same value all the way along
the beam. Such a beam will be of uniform strength
throughout its length. The value which, in such a
beam, d must have at any point distant x from the
outer end may be found by assuming s and P constant in equation (i) and solving for d in terms of
;

X.

This gives

where K is a constant whose value must be determined from the extreme fiber stress allowable with
a given pull P. Equation (2) shows that in order
to have the beam of uniform strength throughout
its length, its diameter must vary as the cube root
of the distance from the point of application of its
load.

An insulator pin is the case of a beam of circular
section fixed at one end and with a load (any side
pull which may come upon it) applied at or near
There is no object in having an inthe other end.
sulator pin any stronger at any one point than at another.
It should, therefore, in its capacity as a beam
be tapered as nearly as practicable in such a way
that s will Ik constant throughout, that is, so that
equation (2) will apply to it.
The point where pins usually break, their weakest
point, is just at the cioss-arm.
The wooden pin
most generally in use is one having a diameter of
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Discussion.

M. H. Gerry, Jr., of the Missouri River Power
Mr. Mershon has suggested the adoption as .standard of certain forms of wooden pins, the
designs of which conform to common construction.
Most engineers of experience, however, would be in

Company

:

favor of a diameter greater than one inch at the top
of the pin, and a greater length of thread than 2%
inches.
Wooden threads most frequently fail by
shearing, and the strength in this particular is greatly
increased by a larger diameter of pin, and a greater
length of thread. The longer thread is an advantage
also, in preventing the insulator from tipping out of
line, when the fitting is loose between the thread of
the pin and that of the insulator.
The shoulder of
the pin, as suggested by Mr. Mershon, has certain
disadvantages for heavy construction. On account
of the rounding off of the top of the cross-arm, this
form of shoulder does not bear well, and the sharp
corner at the point of greatest strain introduces an
element of weakness. A form of shoulder which
has been used by the writer with considerable success tapers at an angle of 60°, and fits into a counterWith this design
bore, in the top of the cross-arm.
the pins may be driven to a firm bearing at the top
of the cross-arm, which has the effect of steadying
the pin and increasing the strength of the construction at this point.

In lieu of the form of thread proposed by Mr.
Mershon, the writer suggests a design in which the
square top of the thread is as wide as the groove,
resulting in increased area of wood to withstand
shearing strains.
William R. C. Corson, Hartford, Conn.
Mr.
:

;

—

is

of the columns of the table refer to
of Fig. 4. Fig. 4 is a full-size un(proposed standard) pin.

—

;
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threaded five-inch

about iVj inches in the cross-arm and a length such
that the wire is from five to six inches from the
cross-arm. Let us obtain the value of
in (2) on
five
the assumption of d =: iV:i inches and x
inches.
This gives the value of
as .877, so that,

presented,

tioned how the progress in high-tension transmission
was indicated by the transformer statistics of one

April

Dimensions in Cross-arm. It is proposed to make
the diameter of that portion of the pin in the crossarm, just below the shoulder, one thirty-second inch
less than the diameter of tlie hole in the cross-arm
and at the lower end of the pin one-sixteenth inch
less than the diameter of the hole in the cross-arm.
It is proposed, also, to designate this portion of the
pin as having a nominal diameter equal to that of
the hole in the cross-arm into which the pin fits.
Therefore, that portion of a pin which is to fit a
iVa-inch hole in a cross-arm will have a nominal diameter of 1% inch, but will have an actual diameter
just below the shoulder of one fifteen-thirty-second
inch, and at the lower end of the pin of one sevensixteenth inch.

—

Thread. It is proposed to use on all pins a thread
having a pitch of one-fourth inch, or four threads
to the inch, the form of thread to be that shown in
Fig. 3.
As there shown, the angle between the faces
of the thread is 90°, and the top of the thread is
flattened by cutting off, from the form the thread

not flattened, one-fourth its unflattened
of the thread in the insulator
should be the same as that on the pin. If this is
done it will insure the bearing surface being always
on the sides of the threads and never on the edges.

would have
depth.

FIG.

3.

if

The form

POWER TRANSMISSION ON HIGH-TENSION

—

LINES.

Designation. It is proposed to designate that portion of the pin above the cross-arm as the "stem"
of the pin. That portion in the cross-arm as the
"shank" of the pin. It is proposed to designate a
pin by the length of its stem, i. e., a pin whose stem
is five inches long will be designated as a "five"-inch
pin, one six inches long as a "3ix"-inch pin, etc.
Dimensions of Standard Pins. In accordance with
the above, the following table has been prepared,
giving a number of sizes of pins, and their dimenThe
sions, which it is proposed to make standard.
diameter of the shank has in each case been fixed
by making it approximately equal to (slightly larger
than) the diameter of the theoretical pjn corresponding to the length of the stem of the pin in question.

—

FIG. 4,

HIGH-TENSION LINES.

—-STANDARD

PIN

SUGGESTED.

Mershon's method of developing the table of dimensions of the proposed pin is so rational that criticism
of

it is diflScult.

assumes the pin

method
and math-

Briefly stated, of course, this
in general use as a basis,

ematically determines the diameters of pins of different length which shall be capable of sustaining the
same tension at their extremity as will this pin. In
other words, the safe load that may be applied at
the top of the proposed pins is of constant value in
all.
This value is not discussed, and, feeling that
its determination would be of interest to me and
might prove of value, I have made a series of tests
in a Seller's machine to ascertain the value of "s"
in equation (i) for the ordinary locust pins under
the actual conditions of support suggested.
The mechanical
C. L. Cory of San Francisco:
strength of insulator pins for use on long-distance
transmission lines has been given much consideration by electrical engineers in California during the
For the most part the insulator pins
last six years.
On the 33,000-volt, 83-mile double
in use are wood.
circuit, three-phase transmission line of the Edison
Electric Company, from its Santa Ana power house
to the city of Los Angeles, iron pins with porcelain
sleeves are used, and in this transmission is the
most notable system in California at the present
time using insulator pins other than wood.
Eucalyptus has been found to be perhaps the best
wood to use for insulator pins. After being turned
up and threaded, they are usually treated with hot
linseed oil.
This treatment is desirable more on account of the protection which such treatment gives
pin
against
weather than on account of the inthe
sulating qualities of the oil or oil treatment.
It should be understood in this connection that an
insulator pin should be depended upon only to supThe insulator in turn should be
port the insulator.
depended upon to provide the necessary insulation
No pin after being in use for a
for the line wires.
few years on a pole line can maintain to any marked
degree the insulating qualities originally existing,
due to such oil or paraffine treatment.
Some tests were made in the electrical laboratory
of the University of California for the purpose of
determining how near the pins generally in use in
California conform to the proposed standard pins

suggested by Mr. Mershon.
The average results, referring to the "real breaking load'" of the tests of two pins are, respectively,
1,085 pounds for the 6Vs-inch pin and 2.310 pounds
The character of break in the
for the ro^/^-inch pin.
two pins, however, is not the same. Almost without
exception the 6%-inch pins were broken approximately square off at the cross-arm. The larger pins,
however, split in the stem, the beginning of the split

:

April
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being just at the bottom of the thread. The sliank
while the
is the weakest part in the 6%-inch pins,
stem, and particularly the upper portion of the stem
pins.
10%-inch
part
of
the
weakest
is
the
or thread,
The variation of the "real breaking load" for the
different 6Vs-inch pins tested is from 705 pounds
maximum to 1,360 pounds minimum. For the io%inch pins this variation is from 1,475 pounds minimum to 3,190 pounds maximum.
For good construction on lines using 30,000 to
It does
60.OCO volts, the larger pin must be used.
not seem, however, that any good reason exists for
a great number of different sizes of pins, as it would
seem probable that the two sizes tested might be
used to fulfill almost every requirement for transmission work where wooden pins are at all allowable.
In many respects an iron pin is better than one of
wood. In the first place, to secure sufficient strength
in the shank, tlie wooden pin must be of such a large
diameter that the size of the cross-ann is necessarily
In addition, using an iron pin, the insuincreased.
lator can be held down on poles or supports where
the tendency of the line wire is to raise or pull the
pin out of tile cross-arm. In using wooden pins, this
is usually prevented by driving a nail through the
cross-arm into the shank of the pin.
D. L. Huntington, electrical engmeer of the WashWooden
ington Power Company, Spokane. Wash.
pins are subject to so m^ny uncertainties where used
connection with very high voltages, especially
in
where the atmosphere contains salt, smoke or dust,
that it seems desirable to abandon their use for such
purposes, wherever possible, and to substitute a metalThe construction of a long-distance line for
lic pin.
60.CCO volts led the writer to make some investigation as to what could be done in this direction without excessive cost.
It ^vas decided that a drop-forged or a turnedsteel pin would be so expensive as to exclude either,
even if the lime at our disposal would have permitted. Experiments were made with cast-iron pins
almost identical in dimensions to that shown in Fig.
S of Mr. Chesney's naper, except that it was cored
out internally so as to make its weight about 10
pounds. The diameter of the shank was 2% inches.
This pin sustained a load slightly in excess of 3,000
pounds, suspended from near the end of the thfeaded
portion, before fracturing.
have designed and adopted a pin 18 inches
long, made of i^/s-inch round-milled steel bar, and
having a shoulder and shank cast upon it. This pin
we find will begin to bend when loaded with about
1,000 pounds at the upper end the shank being
This is much lower than the
rigidly supported.
results obtained by the cast-iron pin referred to
above, but it is believed that it is more reliable and
that it is sufficient for nearly all ordinary work.
In addition, the steel bar will not snap off under
sudden shock, but will support the insulator and
line safely even w^hen badly bent.
W. N. Smith, New York: In this table of dimensions for a standard pin, which is proposed, it
seems to me that the dimensions given are all very
w^ell for a pin carr>'ing a certain weight of wire, but
it does not seem to me that a single standard table
of dimensions could be laid down to cover anything
like all the conditions of various power transmission lines all the way from a line of 5,000 or 6,000
volts. No. 4 wire, up to a line like the Niagara Falls
power transmission plant, which has a 300,000-centimeter cable. It struck me the scheme of the tabulation should be enlarged and gone over carefully,
so as to have a separate tabulation for a small range
of weights of copper wire to cable.
Something should be
P. H. Thomas, New York:
said about the method of treating the pins to make
them waterproof and to do it without destroying
the mechanical properties of the pin. Another point
is, there is trouble experienced in putting up a line
where the pin comes to a bearing on the inside of
the insulator.
Mr. Mershon: There was a remark made by Mr.
Gerry to the effect that it is too early to adopt a
standard pin. I think if we adopted a standard and
changed it from year to year, we should not be any
w^orse off than we are now, when we have no standard.
:
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There are three ways

It

will

induction.

tween (m) and (n) may be

entirelj^ neutralized by
transposing the telephone wires only, regardless of
whether the transmission wires are transposed or
not.
It may be well to note, however, that while
the electroinotive force between the two telephone
wires may be reduced to zero by properly transposing the telephone wires only, the electromotive
force between the two telephone conductors considered as one side of a circuit and the earth as the
other, can be reduced to zero only by transposing
the pow-er wires.
This point is of little importance,
however, as any electromagnetic electromotive force
between the telephone wires and ground is entirely
overshadowed by the electrostatic which will be
considered later.
Electrostatic effects will also take place in (m),
(n), due to transmission circuit (a), (b), (c).
If
conductor (a) has a minus charge, for instance, it
will induce a certain plus charge on (m") and a
smaller plus charge on (n), on account of (n's)
greater distance from (a).
If
now the minus
charge be removed from (a) current will flow from
(m) to (n), proportional to the difference in the
amounts of these charges.
The electrostatic influence of (b), being opposite (a) in sign, will reinforce the action of (a). Transposition of the telephone wires w-ill have the effect of neutralizing this
tendency of setting up electrostatic currents between
(m) and (n). It is important to note that a system
of transpositions designed to correct electromagnetic
induction between the wires will also be correct for

electrostatic induction.

Considering the comparative electromagnetic and
disturbances in a section of untransline, it may be interesting to obthat
the
first is in the nature of a constantserve
potential effect and the second of a constant-current
The electrostatic and electromagnetic efeffect.
electrostatic

posed telephone

fects

become roughly equal

shown

in

in

(3)

with
(b),

an arrangement
(c)

is

a

line

j:

L

is the first two causes of disturbances which
claim particular attention in the following dis-

be briefly described

as a transformer action. In Fig. 5 let (a), (b) and
ic) be the conductors of a three-phase line, and
(m) and (n) the two wires of a paralleling telephone circuit; (a) and (b) may then be regarded
as the primary and Cm) and (n) as the secondary
of a transformer. The electromotive force in circuit
(m) (n) will depend, among other things, upon the
amount and frequency of the current in the inducing
circuit.
By transposing (m) and (n) in the wellknown manner, the electromotive forces set up in
one part of the telephone circuit will be neutralized
by equal and opposite electromotive forces set up in
Thus, the electromagnetic effects beother parts.
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point of the power wares and ground may be considered as taken up across two condensers, one consisting of the power and telephone wnres, and the
other the telephone wires and earth.
To decrease
the possible potential of the telephone wires to
ground, therefore, one must either decrease the capacity of the power wire, telephone wire condenser,
or increase the capacity of the telephone w-ire. earth
condenser, or both.
This may be accomplished by
increasing the distance between power and telephone
wires, and decreasing the distance between telephone
wires and earth. If the same supporting structure be
used there is a limit to wdiich this can be carried, at
w'hich the possible voltage between telephone wires
and earth may be still prohibitive. The capacity of
the telephone wire-earth condenser, may be still
further increased by bringing the earth to the telephone wires, instead of the telephone wires to earth.
That is, one or more ground wires may be run in
close proximity to the telephone wires, thereby increasing the capacity of the telephone wnre-earth conBy this means
denser to almost any desired limit.
the possible potential between telephone W'ires and
earth may be brought within limits where it may be
taken care of with safety.

\To he continued.]

Chicago Street-railway Situation.
Harrison and Graeme Stewart,
candidates for election as mayor of Chicago, have
appointed committees of prominent men to go to
Springfield and advocate the passage of the Mueller
municipal-ow-nership bill by the Illinois Legislature.
Former Judge Egbert Jamieson, at one time counsel for Charles T. Yerkes and the North Chicago
Street Railway Company, has delivered a report to
the local-transportation committee of the Chicago
City Council, arguing the invalidity of all rights
based by the street-railway companies on the so-called
"gg-year act." The report assumes the validity of
the act, but shows that it was later modified with
the consent of the street-car companies in such wise
that the 99-year rights were abrogated. It is a
contradiction of the opinion delivered by Benjamin
Harrison.
At a recent meeting of the Chicago City Council
an ordinance for a franchise to be given William
Eliot Furness and Solomon Sturges for a "moving
sidewalk" was presented and referred to the localtransportation committee. The privilege of transporting passengers, freight and merchandise is asked.
The sidewalks are to be constructed in subways.
•The promoters point to the fact that the moving
sidewalks can carry great numbers of passengers
without delay and without accident, obviating the
necessity of long waits, and they use the experiments made at the different expositions as proof

Both Carter H.

of the fact.

n
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FIG. 5.

as great as possible,
small as possible.
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and capacity

to

power wires

as

Insulation is put first as being the point of first
importance. A ground on the transmission line is going to cause either volts or trouble on the telephone
There is no reason why the telephone wires
line.
wires will not transmit speech properly, even if it
does differ in potential from the ground. But to obtain this result, disturbing currents from the line to
earth must be prevented by perfect insulation. When
it is realized that the potential between the telephone
line and ground may be as high as 30 per cent, of
the potential between power wires, the importance
By insulation,
of insulation is better understood.
too, is meant the insulation throughout the entire
line.

When
telephone

providing
line,

the

InstitiUe" of

Electrical

Engineers

has arranged to extend certain privileges to those
who are regularly pursuing studies in electrical engineering. Such individuals will be designated as
students of the American Institute of Electrical Engi-

Ly

(2)

Leakage.

may

(a),

Power

cussion.

Electromagnetic induction

when

should not be forgotten. This insulation of the telephone user is advisable, not only to protect him
from the induced voltage but also to protect him in
case of a cross with the power line.
The necessity of transposing the telephone line is
almost so apparent as not to need comment. Otherwise continuous disturbances will exist, due both to
electromagnetic and electrostatic effects.
So far as
the telephone line is concerned, transposition of the
power wires is not so important.
In Montana there is a line in operation at 50,000
volts.
Other lines are projected as high as 60,000
to So,ooo volts, and there is a possibility of going
higher.
When one realizes that with the usual construction as show-n in Fig. 5, there may be in such
cases an elevation in the potential of the telephone wires of 20,000 to 25,000 volts above ground
he begins to cast about for some method of reducing
this potential.
The total voltage between the neutral

^

which disturbing current
by the high-teninduction.

Fig. ,5.

carrying 50 amperes at 20,000 volts, and the teieihone circuit contains a total resistance of 1,000
ohms, including receivers.
The bridged telephone has almost universally
taken the place of the series- instrument for all telephone work. The series telephone is particularly objectionable for use on a circuit in which static induction takes place to any great extent. The reason
The
for this is seen by an inspection of Fig. 6.
telephone wire (m) has between (A) and (B) a
plus charge induced and between (B) and (C) a
minus charge. There is, therefore, at the transposilion point (B) a flow of current from one section
If now a series telephone
of (m) to the other.
be placed in series with (m) at (B), it not only
gets the benefit of this charging current between
the two sections of (m), but it also creates a difference of potential and, therefore, disturbing currents in telephones at (A) and (C) as well.
The points, therefore, which deserve careful con;ideratIon in the installation and operation of a
telephone line when it is to be operated in proximity
to a high-tension transmission line are the following
(i) Insulation.
(2) Transpositions.
(3) Use of
bridge telephones instead of series telephones.
(4)
telephone
wires
capacity
to ground
Making static
of

M. LINCOLN.

in telephone circuits may be caused
sion circuit: (i) Electromagnetic

Electrostatic

of
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high-tension insulation for the
insulation of the man using it

Students regularly pursuing electrical studattend technical meetings of the Institute,
receive the monthly Transactions and purchase the
bound volumes of Transactions by paying $3 a year
and complying with certain entrance formalities. No
student shall have these privileges for more than
should be understood that these
It
three years.
privileges render eligible not only those students
who are pursuing studies in higher technical institutions, but also young men who are pursuing electrical studies either through the help of correspondence schools or privately. The purpose of the Institute is to assist these young men by bringing them
into closer contact with the electrical engineering
profession and furnishing them with the monthly
Transactions containing valuable papers and discussions, which will be of great assistance to them
neers.
ies

may

m

their

w-ork.

—

a
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highest

conven

as

If,

ceiving

has been stated, the London Times
transatlantic

raphy, the fact will

is

re-

news service by space teleggo far toward the "doing some-

thing" on the part of the "wireless" inventors and
promoters for which the Western Electrician asked
last week.
Still one is curious to know how the
new service compares v. ith the cable in speed, reliability and cost.
Is it adopted as a novelty or as
a practicable auxiliary in news gathering?
Do the
space-telegraph messages appear regularly every day?
What measures are taken to preserve the secrecy
of the dispatches? And if press matter is now accepted for transmission, when will commercial messages be taken? These are some of the questions

by those who
ripe for space telegraphy to

no unfriendly

that are asked, in

think that the time

We

honors.

are

man worthy

pleased

that

this

of

its

is

so,

and we make no doubt that the western members
are equally pleased; but even more gratifying is the
fact that the honor is bestowed at once on the West

and on

man

a

so worthy of

place of residence,

Bion

as

no matter what his

it,

Arnold.

J.

was con-

and telephone instruments. If the German government lumps all electrical exports under the head
"electrical machinery," the United States is seen to
have a much greater volume of foreign electrical
trade otherwise the two countries are quite evenly
matched, on last year's returns, with some advantage in favor of the

have found a western

ization

tributed by electrical appliances, including telegraph

Trade Supplied by Western News Co.
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should be heeded. Happily, in the nineteenth year
of the society's history, the directors of the organ-

spirit,

New York is added
experimenting with
Administered as they

It will be a pity if the city of

the

lo

of

list

are

that

cities

municipal electric-light plants.

American

are,

industrial

are not well fitted to conduct

cities

enterprises.

It is usually the case that
the real cost of producing the product is either unknown or deliberately minimized. The inen who

conduct such plants have only a temporary interest
in them at best, and, no matter how honest or well
intentioned, they are subject to many conflicting

which

interests

militate

good

against

the worst, the municipal plant

At

service.

merely a part of the
political machine, loaded down with placemen whose
first duty is to their political masters.
The manager
is

of the private plant, on the other hand, has a single
aim— the good of the property.

As an

abstract economic proposition,

it is perhaps
such a service as lighting the streets for
police protection on a par with the supplying of
water for sanitary and fire protection and say that

fair to put

both cases the municipality has a right to provide for itself that which it would otherwise buy
in

from

This

others.

by

current

is

different

municipal

plants

from the

selling of

private

consumers

to

pass from the experimental stage to the domain of

or from entering into competition with established
industries in other lines of business. But in prac-

practical usefulness.

tice,

"Have you a traction record?" is now a typical
Chicago salutation. What with
Strap
Hangers'
Leagues and Universal Transfer Associations and
Municipal Ownership Clubs and traction, traction,
traction from the platforms of a hundred political
meetings daily, it is no .wonder that the man in the
street should be glad to get some amusement out
of the situation by the use of a new catch phrase.
The cause of these thunderous billows of talk is the
lashing of the sea of politics in a mayoralty campaign on the rocky eminence of franchise-expiration.

and doctrinaires may exhibit tables showing remarkably low lamp-year costs to their hearts' content;

The

.is

even municipally operated plants for street lighting have proved unsatisfactory. College professors

platform utterances of the two principal
were given in the Western Electrician last
week. They are vigorously ambiguous enough to
suit almost anybody, but the utterances from the
stump are still more contradictory, bellicose, uninformed and funny. One of the candidates for
mayor, in airing his highly esteemed "traction record" in a South Side hall a few evenings ago, said
that the local-transportation committee had gone out
of town to get an engineer named Arnold and that
this expert had been a year and nine months in making his report
Such is fame.
official

parties

—

!

After

many

the American Instithrough its board of directors, has nominated a western man for president
The
in the person of B'ion J. Arnold of Chicago.
directors could not have made a better choice, and
we heartily congratulate both the Institute and Mr.
Arnold on the selection. The nomination should be,
and presumably is, equivalent to an election, and
lo,

these

years,

tute of Electrical Engineers,

Mr.

Arnold

will

no doubt have the pleasure of

presiding over the Institute during the period of the

—

World's Electrical Congress if there shall be one
In every
at the time of the St. Louis Exposition.
way in engineering attainments, in vigor, energy

—

wide acquaintance and in perArnold is well fitted to occupy
the chair of the Institute and carry on the renaissance that has been such an acceptable feature of
In adthe administrations of Steinmetz and Scott.
dition, he is a western man, although spending much
of his time in New York city and vicinity. Now,

and enthusiasm,

in

— Mr.

sonal popularity

while no

man

shrould be elected president of the
society merely because he is of the West, nevertheless it is wise for the Institute to distribute its honors
with some consideration for geography, in this great
country of ours, if other things are eaual. Mr.

Arnold

will be the first president,

if

elected, to rep-

resent a state west of Pennsylvania, and as
said before,

it

was high

time,

if

wc have

the Institute desired

to rid itself of the imputation of sectionalism, that

the very natural desire of the

West

for recognition

but in

how many

cases will these figures

show

that

proper charges for interest, taxes, water and depreciation have been included? In private enterprises

men want to know exactly where they
stand; in municipally operated plants it is only too
often the case that the endeavor is simply to make
a showing to add to the prestige of the party in
business

These are well-known facts, and thoughtconclude from them that it is best to assign
to
governments
(particularly
municipal
governments) the tasks for which they were instituted and
which onlv they can carry out, leaving industrial
power.
ful

men

enterprises

to

private

incentive,

suitably

restricted,

where public franchises are involved.
But the central-station companies are not altogether blameless in their attitude toward the street-

More than one municipal

lighting question.

plant has been established because the local

proposed extortionate rates.
tract has been known to be

A

electric

company

street-lighting

regarded

as

con-

a

"fat

procured at inflated prices by methods that
would not always bear the closest scrutiny. Sometimes the price has been boosted a trifle too high,
with the resultant lamentable demise of the goose
thing,"

that laid the golden eggs.

that

if

the

municipality

It

logical to point out

is

be

to

is

restrained

from

an industrial enterprise because it is
commercially unfit to perform the work, the private
conductinir

company must do
on a

its

business for the municipality

commercial basis, figuring in a commercial profit, and no more. What the price shall
be, including such a profit, varies, of course, under
strictly

differing conditions.

We

observe that the

New York

Edison Company charges $146 a lamp-year (2,000
candlepower), and that this charge is regarded as
excessive by those who are agitating for a municipal
plant.
In Chicago, where there is a municipal plant,

company gets $103 a year for such 2,000candlepower arc lamps as it supplies for street lighting.
There is a considerable discrepancy here, and
the private

while

much

of

it

may

be accounted for by varying

items that enter into the cost in the two

cities,

it

would seem that there must be a chance for the
city authorities and the New York company to get
together and arrange a satisfactory readjustment
of rates on the basis of a long-term contract, or
something of that
will

of a

make

sort.

If

concessions

to

municipal plant.

they are wise, both sides
avoid

Such

a

the

plant

establishment
will

certainly

do the central-station people no good, while, on the
other hand, it is very doubtful if it would prove
of any real lasting benefit to the city of New York,
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Nernst

Lamp

History.

progress in Europe
formed the subject for discussion at a recent meeting
of tlie Institution of Electrical Engineers. J. Stottner
gave tile liistorj^ of tlie lamp in a sort of catalogue
of the successive types which have been turned out
by the holders of the German patents. At the time

Nernst lamp

Tlie

and

its

of the discovery of Walther Nernst and the disposal
of the patents, a two-day meeting' of the holders
of all the patents was held in Berlin, those present
iieing the representatives of the English company,

George Wcstingliouse. who holds the American patthe .\llgemeine Elektricitats Gcscllschaft and
Ganz & Co., who held the European patents. The
idea of the meeting was to arrive at some common
understanding by which all the holders of the patents should work in unison, but this could not be
agreed upon, and consequently each went to work

ents,

separately.

The English company,

Nernst Electric
which
was a boisterous set of shareholders, although some
very eminent men were at the head of affairs. The
clamorings of these shareholders prevented the success of the company, and it lay very dormant. IVteanwhile the Allgemeine Elektricitats Gesellschaft had
worked with a will, and has succeeded in producing
and the English company
a creditable article,
entered into business arrangements with the German people. Ganz & Co. appear to have dropped
the idea of developing the patents, owing to the great
expense, and George Westinghouse at first appeared
Light,

to

was formed, the

turn

type,

all

his

called the

chief characteristic of

attention

to the

in contradistinction to the

alternating-current

German

direct-cur-

rent lamps.

type is turned out in two styles, and
being largely used in Great Britain. The A type
is for one ampere up to 250 volts, and half an ampere
from 200 to 250 volts, and the E type is manufactured for
and Vz ampere up to 150 volts, and
The compensating or
Vi ampere up to 250 volts.
bolstering resistance in these lamps is made of iron
wire sealed in a glass globe, exhausted and filled with
hvdrogen. Should the current increase five per cent.,
the resistance of the iron increases about 75 per
cent., and thus prevents the destruction of the filalife of about 300 to 400 hours is the averment.
age figure, it is said.

The German

is

%

A

Tests of Nernst Lamps in England.
In the discussion of

Hammond

jVIt.

had

said that he

Stottner's paper Robert
had the pleasure of visit-

ing the Buffalo exhibition, and had been very much
impressed with the splendid exhibit of Mr. George
Westinghouse, and he had spent more time in that
portion of the exhibition than in any other. He had
come back to England feeling that there was no reason why street lighting by means of Nernst lamps
should not be started at once. At Hackney he had
carried out a mile of street lighting with Nernst
lamps experimentally, and in due course he had been
called upon to report upon the desirability of extending this system to the whole 125 miles of street
in Hackney.
He, therefore, had made a report, giving these conclusions
'"Our opinion is that the
Nenist lamps at present obtainable in England leave
much room for improvement, and considerable improvement is being made in their manufacture already. The details of construction will perhaps settle
down to some standard in about a year. Meanwhile
extensions should be limited as much as possible
and confined to streets in wdiicli mains are laid and
where it is immediately necessary to provide a better
light.
It must not be understood from this statement that we have no faith in the Nernst lamp.
.Although we are not enthusiastic about its good
qualities at present, we foresee that sufficient experience in its manufacture will produce a really
economical lamp. We, therefore, do not advise a
large immediate extension, which at the end of a
year might leave the council with a considerable
number of lamps of an obsolete type on its hands."
In arriving at these conclusions Mr. Hammond
stated that when a few lamps were tried at the
works, glowers for 220 volts and resistance for 20
volts w-ere recommended by the manufacturers.
Under these conditions the life of the burners and resistances seldom exceeded 75 hours.
Burners were
then tried made for 225 volts and resistances for 20
volts with greater success, and practically no diminution of light.
Such burners and resistances were ordered for the .A.mhurst Road trial, and there is reason to believe that in future still more satisfactory
results w-ill be attained by the use of burners for
220 volts and resistance for 30 volts, because, with
a larger resistance, the regulation of pressure on the
glower, and therefore its temperature, will be more
constant.
The average life of burners tested until
they failed w-as 305.95 hours, the longest life being
875 hours, and the shortest, 15 hours. The lives of
burners which had not failed on December 17th are
not included in the above average, but it is interesting to note that there are among tliem some which
had run from 500 to 1,000 hours, and are still in
fair condition, and it seems that had the test beeii
:
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of greater duration the general average would have
been higlier. For even if the assumption be made
that they all failed on December 17, 1902, the average
life is raised to 328.8 hours.
life of at least 350
hours may be safely taken for the basis of tne estimate. One satisfactory feature of the test was that
only one regulating resistance had failed.
Compared with incandescent gas lighting (No. 4
Kern burner) it was found at Hackney that in
order to light the same area of pavement equally
effectively, Kern lighting would cost £6 14s. 8%d.,
against Nernst lighting, £s 17s. 9d.
Mr. Stottner furnishes the following table showing
the result of a test of the life of Nernst lamps made
by the Electrical Standardizing, Testing and Training
Institution of London.
The report, dated March 7.

A

1903, related
inclusively.

No.
16
IT
IS
19
20
21
22
25 _

26

to

Nernst lainps numbered 16 to

Hours.
926
716

'
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Still

bnrning.

Space-telegraph Test for Armour
in Chicago.
For
fully

&

Co.

packing house of Armour & Co. in the Union Stockyards and P. A. Valentine's office on the eighth floor
of the Home Insurance Building, at the corner of
LaSalle and Adams Streets. The DeForest company's
system was used, the transmitting apparatus being
located at the stockyards and the receiving apparatus at the city end. For transmission a 70-foot
mast was erected on the roof of the packing house,
while at the Home Insurance Building the flagstaff
at the corner of the building was utilized.
In each
case a gaff was mounted on the pole and from this
two wires were carried to the instruments. Alternating current from the Armour power plant was
used, less than a
the transmission.
was received by

Iiorsepower being necessary for

At the receiving end the message
means of a telephone receiver,
which is said to be much more sensitive than the
coherer used in other systems.
The distance traversed by the electrical waves was between five and
six miles, and as a large number of steel structures
intervened the outcome of the tests, which were
conducted for demonstration purposes, was regarded
as very satisfactory.
The officials of Armour &
Co. are said to be very much interested in a proposition of the DeForest Wireless Telegraph Company
to connect their offices at Chicago and Omaha and
also those at Omaha and Kansas City, and if such
a proposition is carried out, it will b'e the most extensive strictly overland application of wireless telegraphy yet attempted.

Space Telegraphy on the Great Lakes.
Land on Lake Erie

at

Buffalo,

Cleveland

and

Grosse Isle, Detroit, has recently been purchased
by the DeForest Wireless Telegraph Company, and
space-telegraph stations are now being constructed
at these three cities.
That at Buffalo will be completed first. Each of these stations is to be of 10horsepower capacity, and will comprise two masts,
each 200 feet in height, placed 100 feet apart. Between the tops of these masts a horizontal wire will
support 20 vertical wires, which will converge into
the station house, placed midway between the two
masts.
It is expected to reach Detroit from Buffalo and
during the winter season to carry on private leasedwire service between these three cities. It is said
that arrangements have already been completed with
newspapers in Cleveland and Detroit for transmitting local news at night between these cities, and
the contract for equipping the boats of the Cleveland and Buffalo Transportation Line has been ob-

The Detroit and Buffalo line boats will
make use of the service upon the completion of the Detroit station, and it is hoped to have
DeForest apparatus on a large number of lake carriers before the close of this season.
After these three stations are placed in operation
other small stations will be erected at Port Huron,
tained.

probably

Sault Ste. Marie, Mackinac, Marquette and Duluth.
site for the Chicago statiorr has been obtained in
North Evanston, and there a tower 200 feet high
will be erected, to be followed next year by two
others of similar height, the three to comprise a
very powerful station for operating with St. Lours
during the World's Fair. The Chicago station will
completely cover Lake Michigan, Milwaukee, Wis.,
and St. Joseph, Mich., being also in the circuit. At
Whitefish Bay and Grand Island, Lake Superior,
are harbors of refuge into which vessels are frequently driven by storm, some times for several
days being absolutely without means of communicating with their owners. The company has been
requested to conpect these two points with the Soq

A

station.

News

Service by Space Telegraphy.
in

issue

its

news with two

of

March

New York

30th,

dispatches

of about 200 words, headed "By Marconigraph." In
an editorial the Times says that the messages mark
the establishment for the first time of the regular

transmission of news by the Marconi company upon
a contract basis and that the event marks an epoch
in the development of wireless telegraphy.
After
asserting that messages can be sent between the

United States and England
in excess of the cable rate

several days last week messages were successtransmitted by space telegraphy between the

estimated that service can

summer.

Telegraph Company of
Canada has recently been incorporated in Toronto
and two stations at Toronto and Hamilton, 40 miles
apart over the lake, have been opened and are now
in daily commercial operation.
The Canadian company proposes to establish communication on the
Pacific Coast
from Vancouver north, ultimately
reaching Dawson, and is endeavoring to secure governmental subsidy for this work. Stations are also
to be opened by the Canadian company this spring
on Lake Huron. It is stated that signals have been
received at Toronto from Marconi's Glace Bay

led its foreign

Connection to filament broken.
Heating coil broken.
No apparent cause.
Filament broken.
Filament broken.
No apparent cause.

1.000

is

The DeForest Wireless

The London Times,

burning.

Still

574
50
176
500
470
95

it

be installed during this

27,

Cause of Failure.
Filament broken.
Filament broken.

1,000

and Marquette, and

the

Times predicts

that

at a

cost

only a little
to France,
interests are

from England
considerable

going to be seriously affected by these developments

and warns those who are responsible for national interests to watch and anticipate the bearing on various
strategical problems of an agency that more than
ever before annihilates space and time.
Another innovation in the way of newspaper publishing has been started by the Los Angeles Times
of Los Angeles, Cal. A new paper called the Wireless, and issued under the auspices of the Times,
published at Avalon, Catalina Island, 25 miles out
Ocean. The interesting feature about
this paper is the fact that it is the first regular daily
is

in the Pacific

newspaper

world depending entirely on space
general news service. Each morning, it is said, the epitome of the news will be telegraphed from the Times office to the Wireless by
the Pacific Wireless Telegraph Company, which has
been doing a commercial business with the island
for a number of weeks. The first issue of the Wireless, published March 25th, was but a small, fourpage sheet, but the demand for the paper is said to
have been so great that it will be enlarged at once.
in the

telegraphy for

its

Heretofore the
the island until

news of the world has not reached
the arrival of mail

one o'clock

daily.

the time the

first

fere with the

The heavy storm

by steamer

at

in progress 'at

news items were sent did not interprompt delivery of the messages, it is

asserted.

Report on Berlln-Zossen Speed Trials.
Chief Engineer Reichel has made a report upon the
of rapid-transit electric-railway experiments
over the military line between Berlin and Zossen.
At a speed of 100 miles an hour tlie electromotive
force was up to 15,000 volts.
Mechanical power
equal to 2,500 horsepower was used in starting the
trains, which, when in full speed, required only 700
horsepower. Mr. Reichel, in his report, gives it
as his opinion that a speed of 125 miles can be attained, provided the required amount of electric
energy can be supplied, as during full motion from
results

1,400 to

1,500

transportation
sults.

A

train

horsepower

required.
For freight
power gave good reof 200 tons gross weight was easily

also

is

electric

moved, even over grades of 1.2 per cent, at a speed
of 32% miles an hour. Through the possibility of"
supplying the motor car directly with a current of
10,000 and more volts, the weight of the motor cars
and that of the transformers could be reduced from
92 to 78 tons.

Ohio Federation of Electrical Workers.
The first convention of the union of electrical
workers of Ohio was held in Cleveland last week
and was a very interesting one. The most important action taken, perhaps, was the recommendation
of the establishment of a uniform system of admission to membership, and to this end it was suggested
that all be tested as to fitness by an examination.
Unions in smaller towns are lax in the matter of
membership, and in some there are no examinations.
It is suggested that the examinations themselves be
The officers
conducted under a uniform system.
President, Frank Estingchosen are as follows
:

first
vice-president,
Andrew
Cleveland;
hausen,
Sullivan,
Laughlin, Dayton; secretary, Frank J.
Cleveland; treasurer, H. Buckley, Cincinnati. It was
decided to call the organization the Ohio State Fed-

eration of Electrical Workers, and a constitution
and by-laws were adopted, Cleveland will be made

the headquarters.
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Test of a Buffalo Engine.

The unusual

lightness of this friction led to the
repeated checking of its observation, as just noted,
before accepting the result.
The results of the tests are shown in the accompanying table of figures and the water-rate curves
(Fig. 2).
The only explanation needed is perhaps
in
regard to the column of "cylinder efficiency."
These figures show the proportion of the heat available for work, under the conditions actually prevailing at the time of the test, which the engine succeeded in converting into work.
The results from
the engine are good standard ones.
In addition to the efficiency tests was run a 36hour endurance test under 80 pounds of steam pressure and a load of 69.67 horsepower.
During its
imposition, two observations of efficiency were made.
Their results are scheduled with the others as Tests
No. ICO and lOi. .-\s to the showing made by the
engine under this endurance test, it can only be said
that no fault'or suggestion of fault developed itself.
The engine ran smoothly and quietly, with cool
bearings, throughout the test.
When shut down it

interesting and comprehensive tests were
recently made at the power house of the Worcester

Some

Polytechnic

Institute,

Mass.,

Worcester,

upon a
manufac-

horizontal center-crank class A cijgine
tured by the Buffalo Forge Company of Buffalo,
N. Y.
The tests were made by Sidney A. Reeve,
professor of steam and hydraulic engineering, assisted by C. M. Allen, assistant professor of experimental engineering, and the following facts are
taken from their report
The engine was a single-cylinder, horizontal, center-crank, shaft-governor engine, having a cylinder
measuring 12 by 12 inches and scheduled to run at
It was erected upon
300 revolutions per minute.
temporarv- foundations on the power-liouse floor, as
shown in Fig. i, and belted to a quill upon the main"

Steam was drawn from vertical boilers
of permanent co\-ered pipe and 17
The exhaust was
feet of temporarv' naked piping.
led through three elbows and 14 feet of pipe into a
line shaft.

through 2^

feet

surface condenser with whicli

all

April

other connections

4,

1903

Blades Starting-box Patent Sustained.
Judge Kohlsaat of the United States Circuit Court
Northern District of Illinois rendered a decision on March 26th, sustaining the Blades patent
No. 418,678, covering the starting box for electric
motors provided with an automatic release attachment. The claims held to be valid and infringed
for the

arc as follows
'"I. In a shunt-wound electric motor, the combination, with the field circuit, a hand swatch adapted
to open and close the armature circuit, said switch
arranged to be held in its closed position by
the magnetism of the said magnet, and means for
automatically retracting the said switch to its initial
position when the magnet is de-energized by the
cessation of the current through the field circuit,
substantially as described."
"4. In a shunt-wound electric motor, the combination, with the field circuit, of a magnet in said circuit, a hand switch adapted to open and close the
armature circuit, said switch arranged to be held

^s^

'
RESPLTS OFJTESTS'ON
BUFTALO FORGE CO.MP.ANV EMil.NE
r
:-madE3tI

—— —

—

'

SO. 0131

h^^

\

fl:aRCESTER_EOL.VI£Cll?<^CJNSIlilJI£jl_I
'

'WORCESTER, MASS.
,

-

-BOIL£.ft.pRESSURE-.;80-LB$r-GAGE.

SPEED-300' R.P.
"NON-UONDEMSINGT^

r,

RATING-70

H. P.

^Ci,

AijG.'i.'igi^gog:

LOAD -PER CENT OF RATING.
Fig.

Engine as Erected for Test.

Fig.

2.

Water-rate Curves.

TEST OF A BUFFALO ENGINE.

was apparently ready

were broken. During the tests the cjuahty of the
steam at the throttle was observed many times by
means of a throtthng calorimeter. The condition of
the steam supplied to the engine was frequently investigated.
It was at all times practically dry sat-

to start upon a second similar
run with equal success.
Professors Reeve and Allen conclude their report

as follows:
"As to the general design and construction of
the engine, we are glad to say, that with all which
could be seen, upon dismembering the engine both
before and after the series of tests was run, we were
much and favorably impressed. For simplicity,
compactness, good distribution of metal and convenience of arrangement, it provoked favorable com-

urated steam.
In order to ensure absolute steadiness of power
developed, the engine's governor was blocked into
such positions as would give the various cut-offs deThe speed was maintained constant by ensired.
suring that the load was at all times greater than
that which the engine would drive, the balance being
made up by a second engine belted to the same line
shaft.
The governor of this second' engine performed the regulation for the entire system. The
speeds recorded are therefore no record of the acThe vation of the governor of the engine tested.
riations between the several tests are due to variety
governor
second
engine
adjustment
of
the
of
the
of
and of the load between the two engines. During
any one test the speed was sensibly constant.
During all of the tests all of the exhaust from the
engine was condensed in a surface condenser and
the steam consumption was taken as its weight. During all of the '"non-condensing" tests, care was taken
that the pressure within the condenser was just atmospheric, while at the same time no vapor was allowed to escape. During the "condensing" tests the
vacuum maintained in the condenser, about 22
inches, was the best that could be, in view of the
limited size of the condenser.
This arrangement left the steam pressure as the
only variable in any one test, and this was kept as
nearly constant as possible by skilled control.
The duration of each test was 20 minutes. Although not included in the original agreement, the
friction of the engine when run empty was carefully
The result of the whole is that the
determined.
engine's friction is estimated at very close to three
horsepower or 4.3 per cent, of the engine's rating.

ment from

all

who saw

it."

Advertising Literature for Germany.
Advocates of the metric system will note with
approbation a recent communication from Consul J.
"AdvertisJ. Langer, Soligen, Germany, who says:
ing matter is frequently received by concerns here
from manufacturers in the United States, which, being in the English language, is of practically no
value.
A local hardware dealer some time ago received catalogues of wire fences.
While he was interested, he could not understand the description,
the sizes being expressed in inches and pounds, and,
even after reducing these to the metric system, he
could tell nothing of the detailed construction.
He
would not, he said, object to giving them a trial,
but would not order them without knowing more
about them.
When an American manufacturer desires
to introduce
goods into this country, he
should find some responsible agent to keep stock,
or at least a full line of samples on hand, and let
him introduce the article among the trade. Better
still, of course, where larger sales come into consideration, is to send able salesmen who can speak
the German language, select the houses they wish
to deal with, and make arrangements as to terms,
If printed matter is used, it should certainly
etc.
be in the language of the country to which it is
sent."

TEST OF A BUFFALO ENGINE.
Speed
Test
No.

CoodilioDS of Eogine.

Actual Pressure Gauge

Normal cut-oft
125 pounds

125.50
124.00

Normal cut-oS
80 pounds
80 pounds
80 pounds
80 pounds

Revolutions
Per
Mioute.
32..

Power.

Water
Rate.

Observed.

Average.

Cylinder
Efficiency.

Per Cent.

Thermodynamic
Efficiency.

Per Cent.

27.6
=7-5

55-6
56.1

9.16
9.17

302.6

125.90
121.10

75.30
81.30
76.10
81.60
81.50

304.1
308.4
296.1
301.
299.3

74.10
69.35
75.82
69.50
69.00

7I.55

30.6
31.0
31.6
31.7
31.9

60.9
59.4
60.4
57.7
57.8

8.30
8.20
8.07
8.04
7.98

25 per cent, under load
80 pounds

79.40
80.30

297.8
297-7

56.00
56.35

.56.18

33.3
33.0

55-9

7.65
7-71

50 per cent, under load
80 pounds

82.00
81.80

305-0
304-3

37.20
36.97

37-09

35-3

52.0
51.8

7.21

35.

11

75 per cent, under load
80 pounds

81.50
81. 50

306.1
306.5

16.39
16.90

16.65

52.3
49-9

lU

16

25 per cent, over load

80 pounds
80 pounds

81.60
81.10
79.00

304.0
300.9
298.9

89.30
87.30
84.40

87.00

33.1
34.4
34-6

55.3
53.7
54-'

7.69
7-41
7-36

Normal cut-off
Condensioe

Si .90

80.00

312.2
3I0.3

88.85
86.42

87.64

27-8
27-5

66.2
67.4

9-15
0.27

14

15

3
4
5

100
lOI

8

9
6

7
10

7
18
12
13

In the 36-hour test:

Pressure. 82.78 poands gauge.

horsepower, equal to 4.3 per cent, of rating.

.

.

123.5

Horsepower, 69.67 (average).

Friclion of theeogioe

717
4. 37

5.10

when ran empty:

3.0

its closed position by the magnetism of the said
magnet, and a spring for automatically retracting
the said switch to its initial position when the magnet is de-energized by the cessation of the current
through the field circuit, substantially as described."
These claims cover broadly the starting box now
generally used with direct-current motors operating
in an isolated position.
Where motors are used for

in

driving street cars, automobiles, and similar vehicles.
it is customary to employ a
series motor, and since
the series motor is not self-regulating under varying
load, the attendant must constantly be at hand to
control the action of the motofi as the load varies,
or as it is desired to vary the speed of the vehicle.
With motors thus used for driving electric vehicles
an automatic release attachment is not necessarjS
since the attendant is always at hand and can protect the motor should any accident or danger arise.
Where motors are used for driving shop or factory tools it is not practicable to have an attendant
constantly at hand to watch the motor, and the shunt
motor has been universally adopted for use in these
positions, where direct-current
motors are used,
since the shunt motor is self-regulating under varying load; that is, the motor will continue to run at
a practically uniform speed, regardless of changes
of load on the motor. When motors are thus emploj'cd in isolated positions, and without an attendant, it has been found necessary in practice to provide
some automatic protective device which will prevent
the motor from injury due to accidents which frequently arise during the operation ot the motor,
such as the cutting off of the current supply, the
opening of the field circuit, and the like. To overcome these dangers Harry H. Blades, the patentee
of the patent which has just been sustained, conceived the idea of employing with the ordinary manual-starting box a retaining magnet which would
serve to hold the contact arm in the "on" position
against the tension of a spring, which spring acted
to move the contact arm to the "off" position as soon
In order that the
as the magnet was de-energized.
magnet may be de-energized under the proper conditions, and at the proper time, Mr. Blades placed
the retaining magnet in the shunt-field" circuit. The
cutting off of current supply from the motor, or
the opening of the shunt-field circuit from any cause,
de-energizes the retaining magnet, and thus causes
the automatic return of the contact arm of the starting box to the first position, shutting down the motor
and protecting it from harm. The peculiar feature
of novelty in this structure was the provision of
the retaining magnet associated with the spring, so
as to make the structure entirely automatic, and the
placing of the magnet in the shunt-field circuit, where
it
would respond at the proper time and under the
proper circumstances to give to the motor the reouired protection.
The patent is owned by the Cutler-Hammer Manufacturing Company of Milwaukee, Wis., and the
decision is considered a signal victory, since this patent had previously been held invalid by Judge Baker
of the United States Circuit Court for the District
of Indiana. In a suit brought by the Detroit Motor
Company against the Jenney Electric Motor Company, decided in 1897, Judge Baker held this patent
Notwithstanding this decision, the
to be invalid.

:
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April 4, 1903
and has been
record covering
having
testimony
and
pages,
over a tliousand printed
been taken in all parts of the United States. Judge
Kohlsaat refused to follow the former decision oi
Judge Baker, and, notwithstanding that adverse decision, holds that the Blades patent is valid, and is
infringed by the defendants.
The complainants were represented by W. Clyde
Jones and Keene H. Addington of the law firm of
Jones & Addington, Chicago, and the defendants
(Hammer et al.) were represented by the law firm
It is not
of Parker & Carter, also of Chicago.
known, at this writing, whether the case will be

was commenced

present suit

1S9S,

in

fought since that time,

bitterly

tlie

appealed.

The Cutler-Hammer Manufacturing Company has
had a rapid growth.

It

was organized

in

Chicago

as a partnership in February, 1S93, by H. H. Cutler and E. W. Hammer, and was shortly after incorporated with a capital of $6,000 with F. S. Terry
as president. H. H. Cutler as treasurer and E. W.
Hammer as secretary. In the fall of 1896 the capital

stock was increased' to $50,000, and Mr.

Hammer's

was purchased by Mr. Cutler, w-ho
then became the president and treasurer. The comto grow so rapidly as soon to recontinued
pany
interest

entire

quire

more

capital,

causing a third reorganization

and an increase of the capital to $100,000, with F.
as president, F. L. Pierce as vice-presiG. Hickox as secretary and treasurer and
H. H. Cutler as general manager. About this time
Mr. Hammer started another company incorporated
as the Chicago Rheostat Company, and the suit for
infringement of the Blades patent was begun. The
patent which has just been declared valid was orig-

Bacon

R.

dent. J.

inally

licensed

to

the

Cutler-Hammer company

in

and was intended to be the basis of its busiThis, however, proved to be an illusion, as
the invention was of such value that, according to
1893!
ness.

the Cutler-Hammer people, it was at once approNotwithpriated and infringed upon by the trade.
standing the fact that the Cutler-Hammer company
never derived the slightest benefit from this patent
by the
it has continued to develop devices covered
patent and built up a large and prosperous business.
It is at present capitalized at $500,000, with the folPresident, F. R. Bacon;
lowing-named officers:
vice-president and chief engineer. H. H. Cutler;
treasurer, F. L. Pierce; secretary, A. W. Berresford.

Anti-smoke Ordinance for Chicago.

A

smoke and boiler-inspector ordinance that has
been contested in the Chicago City Council for over
a year was finally passed by that body on March
23d by a vote of 47 to 15. The ordinance places in
one department the offices of smoke inspection aiid
boiler inspection, and puts at the head of them, in
conjunction with the boiler and smoke inspectors,
an official to be known as the chief mechanical en-

The new ordinance

gineer.

the penalty

increases

smoking chimneys from a maximum of $50
Three minutes in each hour are
to one of $100.
allowed for smoking. All in excess of that becomes
for

a

violation.

The most important feature of the new law is the
provision for the inspection of plans for new plants
before permits may be issued. The board of inspectors of the department must pass on the specifications to see that proper provisions have been
made for the prevention of smoke. If the plans
for the power plant of the proposed structure meet
the approval of the board, the building commissioner is notified, and he is expected to see that the
specifications are observed in the construction of the

Electric

that the
lated to

the firebox is not calcuof smoke possible, the
given an opportunity to make

construction

of

make prevention

proprietor will be
If he fails to accomplish
the necessary alteration.
the desired results by the alterations that does not
He, how^ever, is enrelieve him from prosecution.
titled to the advice of the inspectors in making the
to aid him.
are
supposed
and
they
alterations
This provision will require the complete alteration
of many of the power plants in the city, and for this
purpose the council has granted a year of grace,
during which time the proprietor may give notice
that he will make the changes, and the law will
not become effective so far as he is concerned.
The effect of the year of grace is a stay of execution so far as present buildings and plants are
concerned. It becomes operative at once or as soon
as the mayor signs it so far as new plants are

—

—

involved.

obligatory on
It is
to notifj- the board when a
and the name of the person
fine of $25 to $100 is
neer who may endanger the

made

A

the firm selling a boiler
sale is made in the city

whom

delivered.
provided for any engilives of persons by careto

it

is

lessness.

The ordinance applies equally to locomotives, tug
and stationary powder plants so far as the
smoke nuisance is concerned.
boats

Jewell Circuit-breaking Ammeters and
Voltmeters.

for the City of Mexico.

Further details of an important hydro-electric enterprise are furnished by C. H. Cahan of Halifax,
Canada, attorney for the Mexican Light and Power
Company, who is in the City of Mexico looking after
the legal details of that large corporation, preparatory
to carrying out the plans for the construction and
operation of the plant. The companv has a capital
stock of $12,000,000 gold. It has just entered into
a contract with the city authorities of the City of
Mexico for the installation within the city limits of
sub-stations and wires for the transmission of elec-

The illustration show^ a simple new device, just
placed on the market by the Jewell Electrical Instrument Company, Chicago, 111, .the object of which
is
the protection of electrical machinery and the
automatic control of electricity.
The application of the electric motor has been
increasing to a remarkable extent and in many cases
the power is greatly underestimated, the motors,
which often are directly coupled to the machine to
be driven, being called upon to furnish power greatly
in excess of their rated capacity, with the result that
the motor is burned out, causing not only great expense, but exasperating delays. The majority of these
burn-outs are due to the improper handling of the
machine, and could be avoided if the operator had
a reliable instrument indicating to him at all times
the power he is using; so that in the most up-to-date
plants it has been the practice of late, to equip each
motor with an ammeter which indicates continuously
the amount of current passing through the motor.
While this has doubtless been of great service, it
could not furnish absolute protection any more than
a steam gauge on a boiler can relieve an excessive
pressure.
Some sort of a safety valve is required.
The circuit-breaking ammeter, illustrated here-

energy. In certain specified streets the wires
be overhead. The contract requires that the
company shall, within four years, be in a position
to provide S.ooo horsepower of electrical energy in
The w-ork of constructing the
the City of Mexico.
power plant has begunv The waters of the Necaxa
and Tenango and Catepuxtla Rivers, in the state of
Puebla, are to be utilized. Hydraulic plants are to
be installed at Necaxa and vicinity for the generation
cf electricity, and transmission lines w^ill be constructed from these hydraulic plants to the City of
Mexico, Pachuca and other manufacturing and minThe waterpower is situated 88 miles
ing towns.
from the City of Mexico. The transmission line will
l:e 95 miles long, w-ith a branch line to Pachuca, a
Discusdistance of 26 miles.
sing the enterprise, Mr. Cahan

trical

may

said:

"There

two

be

will

hy-

Nedraulic installations
at
caxa.
The first installation
will consist in the diversion of
Tenango
the waters of the
River into the Necaxa, by an
tunnel
the conopen cut and
struction of a storage dam on
small
a
the Necaxa River;
dam lower down to form a
tunnel
reservoir;
a
regulating
and four lines of 46-inch
feeders to the power station,
;

containing hydraulic and elecmachinery for the generaof 40,000 horsepower;
transmission lines to the City
of Mexico, and to other centers of consumption, and subtric

tion

the

for

stations

reception,

transformation and delivery of
current.

electrical

head of the

first

be 1,253

f^et,

will

will

stallation

$5,000,000 in gold.

The

static

installation

and

this in-

cost

about

The second

JEWELL CIRCriT-EREAKING AMMETER.

installation will utilize a further
fall of 1,220 feet, and will be practically a duplicate

of the first, with the exception that many of the
items provided in the first installation will not be
the same, and will cost $3,500,000 gold."
Mr. Cahan says that tlie company has already obtained assurances of a sufficient demand for power
The
to insure the financial success of the enterprise.
consulting engineer of the company is F. S. Pearson,
Street
Metropolitan
formerly chief engineer of the
Railway Company of New York city. The resident
engineer is Hugh L. Cooper. The officers of the
President, James Ross of Montreal,
company are
:

Canada; vice-presidents, J. H. Plummet and F. S.
Pearson; secretary, A. R. Doble; treasurer, W. G.
Ross. It is stated that President Ross is vice-presi-

Bank of Montreal,

dent of the

minion Steel Companv, and a

president of the Doof great w-ealth.

man

H.

building.

The work of inspecting boilers will include the
work of inspecting fireboxes. If the irispector finds

Power

271

National Electric Light Association.
L. Doherty, chairman of the committee on
the analysis of flue gases of the National Electric
Light Association, will make a very complete report

Henry

at the convention to be held in Chicago on May
26th to 28th, and will give practical demonstrations
of a simple method of detecting and preventing the
loss of much power that is often allowed to go to
waste. This report will undoubtedly be of great

managers who are not sat-with the results they are obtaining from fuel
consumed. Among the new members recently added

interest to central-station
isfied

Union Electric Company,
Dubuque, Iowa Mountain Electric Company, Denver, Colo.; DeKalb- Sycamore Electric Company, DeKalb, III., and New York and Queens Electric Light
and Power Company, Long Island City, N. Y. The
manufacturing and supply companies are also showto the association are the
;

ing that they appreciate the usefulness of the assoand the following-named have recently joined

ciation,

as

associate

Amoere, N.

Crocker-Wheeler Company,
members
Chase-Shawmut Company, Boston
:

J.

;

Gregory ElecCharles F. Johnson, Buffalo, N. Y.
Buckeye Electric Comtric Company, Chicago, 111.
pany, Cleveland, Ohio; Adams-Bagnall Company,
Hemingray Glass Company, Covington,
Cleveland
Stanley Instrument Company, Great BarringKy.
;

:

;

;

A

motorman recently wrote a letter to a St. Louis
newspaper saying that St. Louis citizens ought to
blush when teamsters blockade the car tracks. The
paper replied: "They do—at the remarks exchanged
between the teamster and the motorman."

performs not only the function of the stea.m
gauge, but acts as a safety valve as well. The operation of the apparatus is very simple.
The contact arm of the instrument is set to any desired point
on the scale by revolving the milled head on the
front of the instrument. When the index needle of
the instrument reaches this point an electric circuit
is established through the small magnet on the switch
which operates a latch, and the powerful coiled
spring instantly opens the switch. This arrangement makes a "quick-break" switch. Wliere large
currents are broken at high voltage the usual carbon
contacts are provided.
It will be evident that this device can be used as
an "underload" and 'overload" circuit-breaker by
providing two contact arms instead of one. one always remaining below and the other above the index
needle.
This is particularly useful in the charging
of storage cells. The same device is applied to a
voltmeter, so that an excess of voltage will open
the switch. In the charging of storage cells the
charging circuit can be opened, either by the "underload" contact of the ammeter, thus cutting out the
cells when the current falls to the minimum desired,
or by the "over-voltage" contact of the voltmeter
opening the switch wdien the voltage of the cells
reaches the maximum, preventing an overcharge of
the batteries, or a combination of both devices can
be used.
The circuit-breaking instrument affords a sure and
accurate method of opening the circuit at any predetermined point. It can be instantly set at any
point desired, or it can be arranged to release at any
predetermined point, without anj^ exterior adjustment on the instrument, w^here the apparatus is to
be placed in the hands of inexperienced persons.
with,

Green Fuel Economizer Company, Matton, Mass.
teawan, N. Y. Alberger Condenser Company, New
;

:

York

New

Standard Vitrified Conduit Company,
York; Doubleday-Hill Electric Company.
city;

Edison United States Patents.
An
D.

C,

interesting news despatch from Washington,
states that the clerks of the Patent Office

began several years ago to keep a systematic account
They
of the patents issued to Thomas A. Edison.
have his various inventions tabulated and indexed,
so that they can put their hands on each different
idea he has protected by patent from the beginning
W'hen a pending claim
of his career of invention.
is allowed, as it no doubt will be this month. Mr.
received
He is
Edison will have
791 patents in all.
not adding to the list as many ideas now-adays as
he did some years ago. Up to 1895 he had taken
out 711 patents. Since then he has added to the list
from three to 23 patents each year. Last year he
took out 19. This year, so far, he has received six.
In ordinary fees for patents Mr. Edison has spent
over $51,000.

•

:

:

:
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DEVELOPMENT OF THE TELEPHONE
Annual Report of th^ American Telephone and Telegraph Company.
For the year 1902 President Frederick P. Fish of
American Telephone and Telegraph Company
makes the following report:
The results of the business^ for 1902, as shown by
the treasurer's statement, were as follows:
••
fJross revenue
^'^^'^lo'^o-'fiJ
llie

including interest and taxes...
revenue
l>ividends paid
Carried to reserve
Carried to surplus
E.\pi.'nses.

Net

The

o,442,lSu.l4
!''-i"i'~!,i'0,584,403.'

522.240.71
728,621.73

net output of telephones during the year was
total number in the hands of

624,-14. making the
licensees 3,150,320.

,

,

1

The nuntber of exchange stations at the end ot the
year was 1,277,983, an increase of 257,336and toll
•|'he total mileage of wire for exchange
service was 3,281,662 miles, of which 836,378 miles
was added during the year.
Including the traffic over the long-distance lines,
the daily average of toll connections was about 239,as
7CO, and of exchange connections about 9,323,000,
against corresponding figures in 1901 ot 187,378 and
connecthe total daily average for 1902 of
7.531.761
or
tions, both toll and exchange, reaching 9,562,700,
year.
at the rate of about 3,079,000.000 per
The expenditure for new construction, to supply
the increasing demand of the public for telephone
service, was larger than that of previous years, the
:

proportion of increase bearing a close relation to that
of the business before recited.
The total amount added to construction and real
estate by all the companies constituting our system
in the United States during the year 1902 was
$26,014,800
8,282,UU0
3,038,800

exchanges

I-'or

For toll lines
Vor land and liuildings

$37,336,500

The amount added

in

1900

was $31,619,100;

1901, $31,005,400.

company

in

m

1902 for the
construction, equipment and supplies required for its
making
the total
long-distance lines was $3,379,982,
investment in long-distance lines and equipment to
the close of the year $22,496,191.
These figures show that the active development of
the business which has been characteristic of recent
years still continues, nor are there any signs of a

The expenditure by

this

diminution of the demands upon this company and
operating companies for increased construction
its
to meet the call for telephone service throughout the
United States. There is hardly a section of the
country in which it can be said that the point has
been reached at which the supply of telephone faciliDuring the past year the
ties equals the demand.
operating companies have made larger gains in their
any previous year, and,
than
in
subscribers
lists of
almost without exception, they look forward to a
still greater increase in the near future.
The demand for additional toll lines, and the use
of those already constructed, are greater than ever
before.
A striking illustration of the growth of
the toll-line business after it is established appears
that the estimate for the coming year,
merely for new circuits on the now existing longlines
which are operated directly by this
distance
company, calls for an amount equal to about 10 per
cent, of the entire investment made to date by this
in

the

fact

company on

its

long-distance plant.

Large as has been the investment in the past of
company and the operating companies associated
with it, it is clear that to fulfill the duty of giving
to the country a complete and comprehensive system of telephonic transmission, there must be a conthis

stant extension of facilities, involving a corresponding increase in investment. It is even more true of
the telephone business of this company and its associated companies than of any other like business,
that the necessary facilities to cover the territory,
which in our case is the whole country, must be supplied to the full extent required to meet the reasonThe users of telephones
able demands of the public.
recognize the enormous advantage of a complete
service, such as is afforded by the Bell companies,
and expect to pay a proper compensation for the
same. There can be no room for doubt that whatever investment is necessary to enable the business
to be done properly will receive an adequate return.
During the past year the company received from
the issue of new stock offered at par to its stockholders the sum of $21,226,122.
Of this amount
$9<965'55o w-as received in January, 1902, from an
issue authorized in 1901 and $11,260,572 in September,
1902, from an issue authorized in 1902.
The balance
of the proceeds of the latter issue was received in
January, 1903.
Further stock issues will undoubtedly be necessary in the future.
An essential obligation on the part of this company and the operating companies with which it is
associated is to use every effort to give to their
patrons the best possible .service. To do this the
apparatus must be of the best design and quality, and
must be installed under the most favorable conditions.
More than that, the working force, including not only
the telephone operators who come in direct contact
yirith the public, but all those upon whom is imposed

the duty of keeping the apparatus in order and of
arranging with the public for its use, must be thoroughly trained, as well in the practical part of their
work as in meeting and dealing properly with the
public.

There is no apparatus more complicated than that
employed in telephony when organized on a large
scale, and no conditions exist in wdiich a failure to
adopt and act upon a high standard, both of mechanism and of relations to the public is more incomwith success.
This company and its associated companies are
devoting their energies not only to that great development which the public interest requires, and
patible

which is so essential to the prosperity of the telephone companies themselves, but also to perfection
of apparatus, the discovery of improved methods of
operation, and the training and discipline of employes.

In former reports, reference has been made to the
features of engineering and of mechanism in
which constant improvements have been made from
year to year.
During the past year there has been even greater

many

progress in the same direction. More of the wires in
the larger towns have been placed underground. At
the present time about 55 per cent, of the entire
mileage of wires used for exchange service throughout the country is in underground conduits. To a
greater extent every year the operating companies
acquire land and erect buildings specially designed
to meet the requirements of modern-.exchange operation, locating them at points from which the distribution of the wires can be most economically and
effectively

The
board

made.

introduction of the modern form of switchthe place of the older forms has progressed

in

New and more effective cables have been
steadily.
designed and put into use, and in all the details of
the work one improvement after another has been
adopted as soon as it appeared that the adoption
would contribute to the improvement of the service.
During the paSt year, special efforts have been

made

to standardize the apparatus used throughout
the country by this company and its operating companies, and to insure that in all parts of the country
the most efficient central-office equipment, underground and toll lines, and subscribers' station apparatus were employed.
Much attention has been given
to methods of operating, and while perfection has
not yet been attained, and probably can never be
attained in so difficult an art as that of telephony,
there is no doubt that the service of the Bell companies, both long-distance and local, throughout the
country, has very generally improved. Every effort
will be made to improve it still further, both by the
introduction of better apparatus and by the adoption
of better methods of operating, to the intelligent
study of which the best men available are devoting
constant attention.
In the report of your directors for the year ending

December 31, 1901, the following reference was made
to the competition of telephone companies not associated with this company:
"Competition from telephone companies not assowith this company has existed for several

ciated
years,

and

is likely to continue in some places for
to come.
While it has in some localities
affected the licensees of this company disadvantageously. by reducing, for a time at least, the number
of their subscribers and forcing them to meet competitive rates that are not based UDon a proper recognition of the cost of doing the business or an
adequate appreciation of the amount that should be
set aside from earnings for maintenance, reconstruction and depreciation, the consequences of the competition to the business as a whole have not been of
serious moment.
The public in each community will
determine for itself whether it is for its advantage
that there should be two telephone exchanges serving
one body of people. It would seem as if but one
conclusion on this point was possible.
"In any event, the comprehensive character of the
system of this company and its licensees, organized
as the system is to afford uniform and adequate
telephonic intercommunication throughout the country, and the intention and ability of the company and
its licensees to give good service at fair rates
must
insure the permanency and prosperity of their business in the future as in the past."
The developments of the past year confirm the
views then expressed. Since that report was presented to the stockholders there has developed a recognition on the part of many of the competing telephone companies, particularly those which were in
the business in such a way as to be forced to look
the situation in the face, that the rates generally
adopted by them were much too low. It was very
largely because of the belief on the part of these
competing companies that they could do business at
rates which were, in fact, below the cost of supplying
the service, that thev succeeded in making their
competition with our companies in some instances
effective by offering to give service at abnormally
low rates, Moreover, their apparent views as to what
rates were remunerative were, as was but natural,
accepted to some extent by the public. It is but
reasonable to assume that, by reason of the admissions of many of the most prominent of these competing (companies, {)ased no longer upon the repre^

some time

4,

1903

FIELD.

sentations of promoters but upon their actual experience, the public will be educated to a recognition
of what are proper and reasonable rates for telephone
service ; in which event our companies will be in a
position to relieve themselves of what is substantially
the only ill effect that has followed from competition,
namely, the reduction in certain localities of the rates
charged to subscribers to a point which allowed no
profit, and in some cases involved a loss.
The public has also in some instances during the
past year seriously considered the question whether
or not there should be two telephone exchanges serving one conimunit}', and has come to the conclusion
that a duplication of telephone service was undesirable.
believe that this sentiment will grow, in
which event it will be the fauh of the Bell companies
if their facilities,
their service and their relations
to the public are not such as to secure for them proper
recognition.

We

The most important single transaction concluded
during the year was that briefly referred to in the
last annual report, by which the controlling interest
in the capital stock of the Western Telephone and
Telegraph Company was acquired by this company.
The Western company purchased the majority interests in the stocks of the Cleveland Telephone
Company, the Michigan Telephone Company, the
Northwestern Telephone Exchange Company, the
Southwestern Telegraph and Telephone Company
and the Wisconsin Telephone Company, before held
by the Erie Telegraph and Telephone Company.
The revenue of the Western company, derived
from its holdings of stocks and other
above-named companies, during the

securities of the
first year of its
organization, has been sufficient to provide for two
dividends of two per cent, each upon its preferred
stock, which were paid in August, 1902, and February,
1903, respectively.
The second dividend does not
appear in the accounts of the company for 1902.
During the past year, by agreement between this
company and the operating companies with which
it has contracts, a new and simpler
plan for determining the amounts to be paid this company as
rental for telephone has been adopted, which plan
involved a substantial reduction in the rentals paid
to this company from and after January i, 1902. This

modification of the rental arrangement was clearly
justied by the existing conditions.
It is believed that
It
will work to the advantage, not only of the
operating^ companies, but of this company.
If this reduction in rentals had not been made, the
amount carried to surplus on the books of this company for the year 1902 would have been substantially
greater.

Appended to Mr. Fish's report are comparative
statistics showing the development of the
business
of the company and its licensees, with a statement
of the ledger balances of the company as of December
31, 1902, and a comparative statement of the earnings
and expenses for the years 1901 and 1902.
These tables show, as stated in the body of the
report, that the total number of instruments in
the
hands of licensees under rental on December 20,
1902, was 3,150,320, an increase of 573,194 for the
year.
For comparison, it may be noted that the
whole number of instruments in use on December
20, 1893, was 566,491, or less than the increase during the year igo2.
On January i, 1903. the number of miles of toll
lines of the company and its licensees was
122,409
and the number of miles of toll-line wire 837,912.
These show respective increases of 11,950 and 121,647 for 1902. The average daily number of toll connections is 239,689,
Statistics of the licensee companies are given as
follows
,Tan. 1, .Jan. I.
1894.
1898.

Exchanges
Branch offices
utiles

of

Jan.

Jan.

1.

1902.

derground
wire submarine
miles of wire

Increase.

838

1.025

1.411

571

937

1,594

1.514
1,861

S67

331,168

341.091

Sll.140

1.109,017

367,877

120.675

282,634

883.679

1,328,685

445,006

2.675
4,200
626.100 1,729.019
295.9M
592.467
16.682
40.864
384.230 1.020,M7

6,048
2.443.750
743,a)4

1,848
714,731
150,187

wire on

poles and buildings
Jliles of wire un-

1,

1903.

Jliles of

Total
Total
Total
Total

circuits

employes....
stations

1.637

153.480
205.891
10.421
237.186

,50.350

9486

1. 277.983

357,.336

Exchange Connections.
in

The estimated number of exchange connections daily
the United States, made up from actual count in

most of the exchanges,

is 9,322.951.
The number of daily calls per station varies in different exchanges, the average throughout the United States
being 7:3.
[The average in Chicago is between 17 and

IS.]

Ledger balances of
as follows

December

31,

DEBTOIIS.

Construction,
equipment and supplies ..? 22.496,191.76
6,522,106.35
1,745,280.15

Telephones
Real estate
Stocks and bonds
Patent account

Machlnerv and tools..
Cash and deposits ....
Bills and accounts receivable

114.864.798.77
16G.014.35
48.126.58
6,933,364.35
15,528,621 24
.

American Bell T e ephone Company ....
1

22,110,400.00,

1902, are stated

-
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CREDITORS.
Capital Stock
Capital instalments
Surplus

.?ll-4,946,500.00

11,172,472.00
3,493,290.23
28,000,000.00
0,070,262.23
8,078,168.84
18,045,210.23

..

Bonds
Reserves

Accounts

pa.vable

...

Contingent
?190,414,903.55

*0f this amount
able Jauuar.v 15,
ber 31, 1002.

5190,414,003.35

?1, 976,312.25 is for the dividends pay1903, to stockholders of record Decem-
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the plant of the West Penn Telephone Company at
Wellsburg, W. Va., which has been in the hands of a
receiver for some time. The consideration was
The plant will be operated by Mr. Irwin.
$20,000.
The druggists of Cincinnati have made a proposition to the telephone company to look after the business that may be secured
through instruments
located in their stores at the following rates: Ten
per cent, on collections up to $50 30 per cent, on all
;

between %'j^ and $100 and 40 per cent,
amounts above $100. The company has not
yet passed upon the proposition.

collections

The total earnings of 1902 were $13,277,457.33, the
principal items being
Dividends received, $6,023,523.20; rental of instruments, $2,299,378.52; telephone
ihe total earnings for 1901
traffic,
$4,199,708.50.
Total expenses in 1902 were
were $11,606,816.94.
leaving
the
comfortable net revenue of
$5,442,185.14,
:

Dividends amounting to $6,584,403.75
$7,835,272.19.
were paid, leaving a balance of $1,250,868.44.

on

all

The Williams-AlJbott Company

of Cleveland

has

purchased the plant and goods of the Columbia Telephone Company of Ottawa, which failed some time
ago. The machinery and goods purchased will be

moved

to Cleveland, Ohio.

0. M. C.

Indiana Telephone Items.

Telephone News from the Northwest.
The
will

local telephone company at Hillsboro,
its capital stock to $50,000.

N. D.,

increase

The Twin

City Telephone Company has entered
into a contract with the Zenith Telephone Company
of Duluth, Minn., and tlie People's Telephone Company of West Superior, Wis., in which the former
agrees to turn over its long-distance business during
the ne.xt 25 years to the companies at the head of the
lakes.

The Dakota Central Telephone Company of Aberdeen, S. D., has made traffic arrangements for longdistance connections to Fargo, N. D., and to Sioux
Falls, S. D.
The Morning Sun ( Iowa) Telephone Company has
been sold to the Mutual Telephone Company of Yarmouth. Iowa. The latter was a recent applicant for
a local franchise at Morning Sun, but was refused.
Plans have been prepared for the reorganization of
the Mutual Telephone Company of Des Moines.

At New Richmond, Montgomery County, the New
Richmond Co-operative Telephone Company was organized and incorporated last week. This company
will build an exchange at New Richmond and extend its lines throughout Montgomery and Tippecanoe Counties. M. L. Claypool, O. W. Mason and
T. B. Miller are the directors and incorporators.
The United Telephone Company, which operates
in the counties of Wabash, Huntington, Wells, Blackford and Jay, will issue $200,000 in five per cent,
bonds. This company has over 4,000 telephones in
service and is managed by Hugh Dougherty of Bluff-ton.
This money is desired to make liberal improvements and meet the demands for extensions.
The Home Telephone Company's business at Elkhart outgrew its capacity, and it is now putting in a
2,400-line multiple switchboard at a cost of $24,000.

The company has

felt justified in announcing an advance of 25 cents a inonth in the rent of each tele-

The Timemometer

Telephone

for

Switchboards.
Many

advantages

may

be gained by the employ-

ment of an accurate automatic time-recording and
calculating machine in connection with the operation

A

of telephone toll lines.
new invention for this
rurpose, called the timemometer, is being put upon
the market by the Automatic Time Stamp Company
of 160 Congress Street, Boston, Mass., which was
the originator and first maker of automatic timeprinting machines, especially of the kind in which
a miniature time dial and hands are printed and which
has had its greatest development in the well-known
automatic time stamp in extensive use all over the
world.
The timemometer is the invention of John C. Wilson of Boston, Mass., and is an adaptation of the
automatic time stamp, to print the exact hour, minute, quarter minute or second, a. m. or p. m., and
the date when a toll-line conversation begins and
when it ends, and to calculate and print the elapsed
or intervening time to a quarter of a minute, or to
the exact second as required.
The timemometer is made in three forms, known
at model No. i, model No. 2, and model No. 3, as

shown.

Models No.

i

and No. 2 may be

either wheel or type-dating devices, while
3 is restricted to the use of the latter.

fitted

with

model No.

In timemometer model No. i the time is not visible,
while models No. 2 and No. 3 are provided with
visble clock dials and with hands which move in
unison with the time-printing hands, these machines
thus serving both as timeoieces and stamps.
Timemometer model No. 2, although generally
similar to model No. i, is larger and has its visible
clock dial placed perpendicularly in front, while
model No. 3 is rectangular in shape and has a visible
clock dial in a horizontal position on top.
Timemometer models No. i and No. 2 print upon
the bottom of the toll ticket, and are operated by
12

12
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THE TIMEMOMETER FOR TELEPHONE SWITCHBOARDS.

The plans include the issue of $200,000 bonds and
make extensive improvements to the system.
A company composed of a number of students of
the Iowa State College at Ames, Iowa, has estab-

phone, beginning April 1st. Contrary to expectations,
only two patrons have given notice of withdrawal
on account of the advance. The company has nearly

portion of

The Home Telephone Company of Wabash has
issued and put on the market $15,000 worth of five
per cent, bonds for the purpose of paying floating
indebtedness incurred in building extensions and in
making improvements in the local plant and toll lines.
A meeting was held by the Crawfordsville Cooperative Telephone Company on the 24th inst., at
which it was decided to merge lines and establish a
complete trunk-line system in Montgomery County.
To this end a committee was appointed to confer
with the co-operative and other companies elsewhere
in the county, and make arrangements whereby all
lines will merge and the county be supplied with a
F.
complete system.

lished

a telephone

exchange covering

a

Ames. The system is independent of all companies
and is on the central-energy system, all metallic.
The switchboard was constructed by students who
are members of the electrical engineering class, and
has a self-restoring drop and power ringer.

The first annual meeting of the Corwith Rural
Telephone Company was held at Corwith, Iowa, a
few days ago, and a banquet was tendered stockholders and patrons. About 60 covers were laid.
The companv has 140 miles of farm lines, besides a
town exchange.
The Jones County Telephone Company of Anamosa, lo^va. will increase its capital stock from
$50,000 to $100,000, the additional capital to be
used for extensions and improvements.
The council of Fort William, Ont.. has refused an
offer

from

Company to purchase
exchange.
The company

the Bell Telephone

the municipal telephone
offered to pay the city the actual amount invested
in the exchange and to maintain an efficient service.
R.

a thousand subscribers.

TELEPHONE MEN.
Frank V. Newman will leave the employment of
the Michigan Telephone Company (Bell) at Detroit to become assistant general manager of the
Telephone Company (Independent) of
Citizens'
Grand Rapids.
J.

Ohio Telephone Notes.
The Urbana Telephone Company, Urbana, has
purchased a tract of land on East Market Street,
upon which an exchange building will be erected.
The lot is gg by 170 feet in size.
The Fitzsimmons Telephone Company of Cincinnati has filed an amendment to its charter which
will allow it to operate telephone exchanges and
telegraph lines, both in Cincinnati and the towns of
Hamilton County.
H. E. Spicer and Manager William F. Lauhaugh, of the People's Telephone Company of
Akron, have been appointed receivers of the Copley
telephone lines.
N. Starkey and J. W. Creech have purchased the
telephene system at London, Ky., paying $10,000 for
Mr. Starkey also ow-ns the exchange at Pineit.

manage

ville

and

w-ill

R.

W.

Irwin of Washington, Pa„ has purchased

it

personally.

D. Kamerer, manager of the Bell telephone in-

terests at Warren, Niles and Girard, has resigned
the position to become route agent for the company,
Castle, Pa., has succeeded
and N. B. Tubbs of
him in his old position.

a blow, while model No. 3 prints upon the top of
the toll ticket, and is operated noiselessly by a press
lever, which moves the ink ribbon forward automatically at each operation. Either model may be
used also as an automatic time stamp for time-stamping letters, telegrams, orders, etc.
Timemometer model No. 3 is especially adapted
to be fitted into the telephone switchboard shelf, so
that its base will be on a level with the shelf, the
operating lever being underneath the same or it may
be placed upon a pedestal or other suitable support.
Its ink ribbon is 24 feet in length and feeds automatically, and a new ink ribbon luay be easily inserted at any time.
The machines are all strongly made and finely
finished.
The clocks are good timekeepers, are enclosed in dustproof cases, especially model No. 3, and
are not interfered with in the slightest degree by the
operation of printing.
Timemometer models No. i and No. 2 do not print
seconds, but are arranged to print the actual time
and the elapsed time to a quarter of a minute upon
a toll-line slip or ticket, as shown in Fig. 4. Timemometer model No. 3 may be arranged to print a
time record similar to that of models No. i and No.
2, or to print the actual time and the elapsed or
intervening time to the exact seconds, as shown in
Fig. 5.
More detailed information may be obtained
from the Automatic Time Stamp Company.
;

New

well-known telephone man,
died in New York city on March 25th, after an illness of several months. He was the assistant treasurer of the New York Telephone Company and of
its predecessor, the Metropolitan Telephone and Telegraph Company, from the dates of their organization,
and was treasurer of the East Jersey Telephone and
Telegraph Company and the North Jersey Telephone
and Telegraph Company. He left a widow and four
Joseph

Kavanagh, a

children.
It is reported that J. Sitizenstratter of London
has signed a contract with the federal government
of Mexico te provide the City of Mexico with a
modern system of telephones.

As stated last week, the Connecticut Telephone
and Electric Company of Meriden, Conn., has been
The
incorporated under the laws of Connecticut.
President, E. C. Wilcox vice-president
officers are
secretary,
B.
C.
and treasurer, B. L Lawton
Rogers. This company has heretofore been carried
on as a partnership between E. C. Wilcox and B. L.
Lawton. It recently built a new factory and says
that it has the finest plant for the manufacture of
;

:

;

apparatus in the East, outside of New
The aim has been to keep up the standThe
ard that the best goods are the cheapest.
Connecticut Telephone and Electric Company \vas
organizes in i8g5, and it has gained steadily^ since,
until it has reached such proportions that it was
thought advisable to incorporate,
telephone

York

city.
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Advantages of the Common-battery
Telephone Switchboard.'
By

S.

from an operating standpoint, the common-batsystem removes the necessity of the personal
supervision of calls by the operator, automatic signals being the means of warning her of all stages
that,

tery

p. Gr-\ce.

paper on the evolution of
the tcleplione switchboard (see Western Electrician
of January 31, 1903), has admirably described the
manner in which the present perfected arrangement
of switchboards developed from the crude switchMr.
ing devices of the early days of the telephone.
Lockwood has also given a very complete description

Mr. Lockwood,

in

of the connection.

his

The common-battery system

modern common-battery telephone switchboard,
and has also shown and described the line of investigation which was pursued to attain this development. It is not necessary for me to add anything more on the evolution of the telephone switchboard, since Mr. Lockwood has covered this matter
in such an admirable manner; so I shall simply call
attention to a few of the great advantages that the
common-battery system possesses.
W'e may subdivide the advantages accruing from
the common-battery system into three general heads:
First Improvements in operating.
Second Economy of maintenance.
Third Quality of service.

Anyone who has had experience

We

When a subscriber is rung by the
one of these lamps remains lighted until
When
both subscribers are finished with
he answers.
the conversation the simple act of hanging the receiver upon the hook lights both of these supervisory
lamps, which is a signal to the operator that that
pair of cords, and consequently the connected lines,

good

the above statement the economy of maintenance of the common-battery system is plainly ap-

during

parent.

Turning now to the quality of service, we note
from the subscriber's noint of view the common-

it can be done by simply
working the hook up and down, which flashes the

that

supervisory signal. It is thus seen that for all local
connections the operator has complete supervision
over the calls.
It is, however, in a multiple-office district, such
as Pittsburg, where the advantages of the commonbattery system are particularly in evidence. In such
a district it is necessary to operate a number of offices
and arrange for trunking connections between them.
In the magneto system there were provided no
supervisory or disconnect signals on these trunk
This made the operation of them extremely
lines.
difficult and also impaired the quality of the service
rendered, since the operators would frequently make
mistakes and take down the connection before the
conversation was finished.
In the modern common-battery system, when a call
is received for a line in a distant office the operator
directly on what is
to an operator who

located at the exchange which contains the line
for.
This operator assigns a trunk to be used
and at the same time plugs the trunk which ends
in a plug and cord into the line asked for.
The
originating operator, of course, plugs into the other
end of the trunk line. When both subscribers are
through talking the disconnect signals are received
by the originating operator in the usual manner, who
will take down
the connection.
The taking of
the plug out of the trunk line automatically gives
the trunk operator at the distant exchanee a disconnect signal to show her that the trunk line is no
longer in use. She will then remove the trunk line
from the local subscriber's line. Similar automatic
trunks are provided for use between the local boards
and the long-distance boards. It will thus be seen
is

asked

I.

A paper

read before the Piltsburg Section of ibe American

la^titute of Electrical Engineers,

February

5, 1903.

repair.

From

no longer in use. She will therefore immeIf either one of the
diately remove the connection.

are

who receives the call cuts in
known as a calling-circuit wire

the nfiainte-

telephone, including the fixed charges, probably does
not exceed $1 a telephone a year in a modern common-battery system. The removal of the generators
and batteries from the instrument has also cheapened
its first cost and maintenance, and the instrument
as it exists to-day contains the fewest possible number of parts.
It might be well to remark at this juncture that the
successful operation of the common-battery system
depended upon the evolution of the storage battery.
had to have at the central office a source of
current of constant electromotive force, and which
possessed practically no internal resistance. If the
source of power were not constant or contained any
internal resistance, all the lines connected with the
exchange would be noisy or would have cross-talk
on them. As is well known, the modern storage
battery produces a current of constant electromotive
force, and it besides possesses a very low internal
resistance, these two features making possible the
common-battery system of to-day.
In the common-battery system there is a pressure
of 24 volts on every line all the time, and any poor
or defective insulation will cause a leak of current
and consequently the display of the signaling apparatus at the central office.
One of the great objections to the use of common
battery by telephone engineers was the fact that it
required superior outside-line construction, but this
in reality has-been a benefit, for with the commonbattery system we must put our wires and cables
underground and use as little open wire as possible
in order to procure a good quality of service.
Also
the current being upon the lines at all times, it
acts as a sort of watch dog to the entire system,
and makes those in charge of the plant keep it in

lines.

operator

in

a single central-office power plant suffices for the
entire exchange.
One large storage battery, consisting of II cells, is installed. This main battery is
charged from motor-generators from off the lighting
mains, and supplies all the current used in the telephone exchange. The cost of all current supply per

operator,

the

to

central office.

;

in

us

nance of even a small central-office power plant will
recognize the difficulty and the expense of maintaining these thousands of isolated power plants which
were located in each telephone. The maintenance
of this generating outfit cost from $2 to $3 a year
But in the common-battery system, all
a telephone.
these isolated power plants are done away with, and

In discussing the question of operating, it is perhaps instructive to look back and see the difficulties
under which the operator worked under the old
arrangement of magnetic switchboards. The switchboard was arranged with a large number of annunciators or drops mounted on the face of the switchboard near the top. When a subscriber turned the
crank at his telephone his annunciator was displayed
in front of the operator, who had to look up at
the annunciator, ascertain its number, and theii hunt
out the corresponding answering jack in which to
This kept the telephone operator's head tilted
plug.
upward at an awkward and disagreeable angle.
In the common-battery system the subscriber merely
removes the receiver from the hook, which act lights
a small incandescent lamp immediately adjacent to
the answering jack belonging to the calling subThe operator in answering does not have
scriber.
to ascertain the particular number calling, but merely
"plugs out" the light. This act alone increases the
speed of operating from three to four seconds.
.Another great disadvantage of the magneto system was the entire absence of supervisory' signals,
i.
e., the operator had no means of knowing when
the calling or called subscriber was at the telephone.
The only arrangement for disconnecting was a clearing-out drop bridged across the cord circuit. It was
necessary for the subscriber to ring off when through
using the line.
Undoubtedly, many of you have run across the
sign painted in large letters on the telephone "Ring
But it is human nature to do as little as posoff."
sible when once you receive the benefit you asked
for so. while all the subscribers would ring in to get
central, but a very small percentage of them would
remember the injunction to "ring off."
In the common-battery system there is placed a
supervisory-lamp signal on each side of the cord
circuit, which is used to connect together two sub-

subscribers wishes to call
the course of a connection

enables

We

—
—
—

.
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admitted that it would be excellent for the longdistance connections.
In the common-battery system
the source of current supply is from the centraloffice battery, and we can therefore regulate the
amount of current for each connection i. e., for all
local service we will have our apparatus so wired
that the instrument receives sufficient current for
local transmission, but when a long-distance connection is put up we will triple or quadruple the
atnount of current given to the transmitter. Thus
with the common-battery system, we are enabled to
given an absolutely uniform grade of transmission
for all local connections, and for long-distance connections we can give the transmitter the ultimate
amount of battery power that it will stand. This,
in my opinion, is one of the most important advantages of the common-battery system.
So siiccessful has the common-battery system
proved in large exchanges that it is now our intention to carry the work still further and make even
the smallest exchanges in country towns work on the
common-battery basis.
have plans prepared for
a number of these small exchanges which will work
on the common-battery basis, but which will be provided with no power plant. The necessary current
for operating the transmitters and signals will be
supplied over from 10 to 30 miles of toll line from
the nearest large common-battery plant.
VVe have also been successful in operating tollstation lines of from 20 to 40 miles in length and
equipped with from five to 10 stations on the commonbattery basis.
In conclusion, at the risk of being considered too
optimistic in my views, I will say that within the
next 10 years the local-battery magneto-telephone
instrument, with its associated magneto switchboard,
will be considered as a rarity in the United States.
:

also

increase the operator's load, which means that an
operator can answer more telephones than in the
old-style systems.
Our payrolls show that with a
first-class common-battery system we can handle the
same business with about 20 per cent, less operators.
The common-battery system is therefore easier and
cheaper to operate than the old-style system.
Let us now consider economy of maintenance. In
the old-style systems each individual telephone was
a small edition of a central-office power plant.
provided batteries for furnishing the direct transmitter current and a complicated magneto generator
for furnishing alternating current for signaling the

of a

scribers'

April

battery system is eminently satisfactory.
He is not
required to grind a crank in order to signal central.
All he has to do is to remove the telephone from the
hook, which immediately displays the signal in front
of the operator. This gives the subscriber practically nothing to do ami transfers all work to the
central office, where it can be taken care of by skilled
operators.
It is always possible for the subscriber
to call in the operator by moving the hook, and the
possibility of his being hung up and unable to get
the central office is very remote.
That the subscriber is satisfied with the commonbattery system is evidenced from the fact that in
ordering a telephone or a private-branch exchange
he will always tell you "that he wants that system
where you take the receiver off the hook and it lights
one of those little lamps."
I have stated above that in the old systems batteries were provided for each telephone for supplying the transmitter with current. When these batteries were new and in good condition the service
from the telephone was good, but after they had been
used for a short time or if the subscriber accidentally
left the receiver off the hook and thus allowed the
batteries to run down, the transmission from the
telephone would be very poor. Therefore, from the
magneto system with local batteries, we never could
hooe to obtain a uniform grade of service.
It is highly necessary that all of the instruments
talk well over both local and long-distance lines,
for it is our aim and ambition to produce a satisfactory volume of transmission between any telephones in the entire country. In the local-battery
-vstem, if we spent a large amount of monev in
battery maintenance and kept the batteries in firstclass order, the transmission for all local connections
would be entirely too strong, although it must be

We

Granular-carbon Transmitter Litigation.
Judge C. C. Kohlsaat. sitting in the United States
Circuit Court for the Northern District of Illinois,
handed down a decision on March 30th in the case
of the Stromberg-Carlson Telephone Manufacturing
Company against the .'\merican Electric Telephone
Company and others, brought for alleged infringement of United States patent No. 580,434, for an
improved form of transmitter of the granular-carbon
type.
By sheets of gauze and in other ways the
complainants keep the carbon grains from packing.
They allege that the defendants infringed, in their
instruments, these non-packing devices. Judge Kohlsaat found for the defendants. After reciting the
prior art, in his opinion, he said:
"Thus we find in the prior art practically all of
the elements of the patent in suit.
The most that
complainant has done is to combine them into one
operative device. The use of wire meshes to agitate
the carbon particles is not new.
Complainant, however, has brought these various elements together
into what it claims is a co-operative relation.
"Defendants' device consists of a diaphragm having
upon its inner face a roughened patch of carbon,
pasted or glued thereon a rear cup-shaped electrode
made of a solid piece of brass, bored out on its front
face to form a cavity for holding the granules, the
bottom surface of which cup is roughened by a
number of projecting circular ribs formed by turning
concentric grooves in the metal. It also contains
the intermediate sieve.
Thus the arrangement of
parts is similar to that of complainant's, but the
faces of the electrodes are different.
* * * "I am of the opinion, in view of the prior
art, that whatever of patentable novelty there is in
complainant's device must be limited to the use of
the gauze or perforated sheets, and therefore hold
that defendants' device does not infringe.
"The bill is dismissed for want of equity."
;

GENERAL TELEPHONE NEWS.
The New England Telephone and Telegraph Company
in

is

to erect a brick telephone exchange building
Mass., at a cost of $12,000.

Pittsfield,

The Cumberland Telephone and Telegraph Company of Kosciusko, Miss., has issued a statement of
business for the month of February, 1903, which
shows an increase of 1,660 subscribers. The total
number of subscribers at the end of the month is
its

94782.

Eighteen suits were brought against the Chicago
Telephone Company on March 30th before Justices
Hurley and Prindiville of Chicago, to recover money
claimed to have been collected by the company in
excess of the rate authorized by the city ordinances.
The complainants ha\'c organized the Chicago Telephone .Adjustment Company, which will attend to
the litigation for its members. Hundreds of similar
be brought later, which, it is said, will involve a total claim of nearly $1,000,000.
The suits
just begun are distinct from those on which an injunction was granted recently by Judge Tuley. restraining the company from charging more than $125
a year for its service. The present actions are brought
by those who paid the excess and discontinued the
use of the telephone, or whose rates are now reduced
to the permitted $125, or who have introduced the
switchboard system, and are now suing separately
for the recovery of the amounts claimed to have
been overpaid.
suits will

—
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Annual Report of National Bureau of
Standards.
The work of the new National Bureau of Standards since its organization is covered in the first
annual report which has recently been submitted
to the secretary of the treasury by Director S. W.
The scope of the bureau is shown to be
Stratton.
research and testing in the domain of physics, extending into the field of chemistry on the one hand
and of engineering on the other. Descriptions are
given of the mechanical laboratory which is now
under construction and of tlie physical laboratory
which has been planned.
The work of the last year involved the verification
of a large number of standards of length, mass and
capacity for the Government and for chemists, engineers, state and city sealers, manufacturers and
merchants.
In addition to the w-ork done for the
public considerable attention was given to the improvements of comparators, balances and other apparatus used in the work of this character, the object being to design apparatus which will permit
of the work being done with the required accuracy
and the

maximum

speed.
Professor Stratton cites as the more urgent matters
demanding attention, the verification and stamping
of chemical glassware, such as flasks, burettes and
graduates; the design and construction of a model
set of weights and measures that shall be adapted
to the needs of state, county and city sealers; stan-

The work in thermomdardizing of hydrometers.
etry is reviewed, and the bureau in the very near
future will be able to undertake testing of all kinds
of temperature-measuring instruments up to about
1,500 degrees Centigrade (2,700 degrees Fahrenheit)
130 deand as low- as
190 degrees Centigrade (

—

—

grees Fahrenheit).
"A considerable portion of the time during the
says the report, "was spent in planning
the W'Ork to be undertaken and in the design of
special apparatus. During the last year a considerable
number of resistance standards have been verified

last year,"

for manufacturers, scientific institutions

and the Gov-

ernment.

"Accurate measurements of electromotive force
are as fundamental as the accurate measurement of
resistance. .\ number of Clark standard cells, legalized by Congress as the standard of electromotive
force in the United States, have been constructed
from chemically-pure materials obtained from a
number of different sources, and also from the same
Almaterials subjected to further purification.
though the agreement of the individual cells with
each other is within two parts in 10,000, a further
suppb- of materials for new* cells has been purThis material will be analyzed and subchased.
jected to further purification in order that the
standards of electromotive force may meet every
requirement.
The main source of the variation of
the electromotive force of the Clark cell seems to
be due to the differences in one of the ingredients
used, and investigations should be directed to ascertain under what conditions this material can be
obtained with uniform electromotive properties.
"When the unit of electromotive force was defined by the International Congress the best determinations of the value of the Clark cell in terms
of that unit corresponded to the relation of one
volt equals 1,000-1,434 electromotive force of the
Clark standard cell at 15 degrees Centigrade. Subsequent work has indicated that the volt thus defined is too small by almost one part in a thousand.
Ger.A. different unit has therefore been adopted by
many. Moreover, another type of standard cell, the
Weston, has been found to possess some advantages
number of these cells have
over the Clark cell.
already teen set up, and, in view of the possibility
of its adoption as the official standard of reference,
others are to be constructed and compared with
each other and with the Clark standard cells. Although the measurement of electric currents will
be based upon standards of resistance and electromotive force, the bureau should undertake the redetermination of the electrochemical equivalent of
silver, upon which the legal definition of the unit
is based, since the value adopted is not consistent
with the definition of the two other fundamental
electrical units
the ohm and the volt.
"One of the temporary* laboratories has been fitted
up for the calibration of voltmeters and ammeters,
and while the range is at present limited to 150 volts
and 50 amperes, apparatus w-ill soon be installed for
increasing these ranges to 2,000 volts and 1,500
The necessarj* galvanometers, resistance
amperes.
regulating
rheostats
standards, resistance
boxes,
and other accessory apparatus have been provided.
comparative study of the different makes of
.American instruments will be made after the working standards of the bureau have been calibrated.
Facilities will also be provided for the measurement
of ammeter shtints of high carrj'ing capacity.
number of requests for work of this kind have already been made. With facilities for the measurement of high voltages and heavy currents the bureau
will also be prepared for the verification of directcurrent wattmeters and suppl}* meters, and this work
will be undertaken for the public as soon as an adequate force is provided. It is desirable that a portable apparatus be designed which will permit electric-light and power companies so disposed to have
their switchboards and other apparatus tested in

A

—

A

A

place."

In regard to the nature of the W'Ork to be under-
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taken in the immediate future, the bureau makes
the following announcement
"For the present the work of the bureau will be
limited to the comparison of the following standards
and measuring instruments, either for commercial or
scientific purposes:
"Length Aleasurements. Standard bars from one
t9 10 feet, or from one dm. to five m.
geodetic
base bars, bench standards, leveling rods, graduated
scales, stage micrometers, engineers' and surveyors'
metal tapes from one to 300 feet, or from one to
100 m.
standard gauges, manufacturers' standard
measuring bars and limit gauges.
"Weights. Weights from o.oi grain to 50 pounds,
or from o.i mg. to 20 kg.
"Capacity Measurements. Capacity measures from
one fluid ounce to five gallons, or from one c.cm.
to 10 liters
cubic-foot bottles
chemical glassware.
"Polariscopic Apparatus. Scales of polariscopes,
quartz control plates, etc.
"Hydrometers. Alcoholometers,
salimeters
and
saccharometers whose scales correspond to densi-

—

;

:

—

—

;

—

;

—

between 0.85 and 1.20.
"Thermometers. The determination of the correcthermometers in the interval from
30 degrees Centigrade (about
25 degrees Fahr-

ties

—

tions of mercurial

—

—

enheit) to 500 degrees Centigrade (about 900 degrees Fahrenheit), including the verification of
clinical thermometers.
After July i, 1903, the bureau will be in a position to certify thermo-couples

Regulating and Reversing Controller for
Direct-current Motors.
For the control of direct-current motors operating cranes, hoists, etc., and similar appliances requiring variations in speed and frequent stops and
reversals, the Westinghouse Electric and Manufacturing Company has placed upon the market an improved controller of the commutator type which has
been designed especially for this class of work.
This controller is similar to the well-known Westinghouse commutator-type controller which has been
in general use for some years, but embodies several
changes and improvements.
The necessary resistance is mounted inside of a cast-iron frame, on the
outside of which is attached the commutator, or
contact dial, for regulating the amount of resistance in circuit and for reversing the motor.
In the smaller sizes the resistance is of the ventilated-cell type as shown in the accompanying illustration.
This construction is the same as that used
in the Westinghouse standard railway-controller resistance, a service where its efficiency and durability have been proven by years of the hardest usage.
The resistance in the larger sizes consists of castiron grids of
very
durable
construction.
These
grids are capable of withstanding very severe use,
it being practically impossible to burn out or other-

and electrical resistance thermometers extending to
about 1,500 degrees Centierade.
"Photometric Standards. Hefner lamps and incandescent photometric standards.

—
Resistances. — Verification

"Electrical

ance

standards

of

resist-

and determination of temperature

following values ; i, 10, 100, 1,000,
and the decimal subdivisions,
10,000, 100,000 ohms
0.1,
o.oij o.ooi, o.oooi, o.ooooi
resistance boxes,
potentimeters, ratio coils, and other resistance apparatus ; resistance standards for
current measurement resistance above 0.00001 ohm current-carrying capacity below 1,000 amperes determination of
electrical properties of materials, conductivity, temperature coefficients, thermo-electro power.
"Standards of Electromotive Force. Clark, Weston and other standard cells.
"Direct-current
Measuring
Apparatus. Milliammevoltmeters
voltmeters up to 2,000 volts
ters up to 1,000 amperes ; wattmeters up to 500 volts
and 500 amperes energy-meters up to 500 volts and
500 amperes.
"Alternating-current
Measuring
Instruments.
Voltmeters and ammeters
range limited to 100
volts and 200 amperes.
"Condensers. Measuring capacities and testing
coefficients, of the

;

;

;

;

;

—

—

;

;

;

;

—

insulation.

"Standard Inductances.

— Measurements

and

tests."

Automobile Combination Formed.
.

The organization

of the Association of Licensed
Automobile Manufacturers has been formally announced, the combination having been effected by
George H. Day, president of the Electric Vehicle
Company. The association, according to Henry D.
Macdona, counsel for the new concern, secures to
its members the use of the Selden patent, the suit
over which was decided recently in favor of the
Electric Vehicle Company against the Winton Company and the firm of Smith & Mabley. Four hundred other patents are secured by the association, it
said.

is

The Selden
ity

of which

possible,

was

patent, the establishment of the validby the courts made this association
granted to George B. Selden of Roch-

5, 1895, and is numbered
was applied for in 1879. The Electric
Vehicle Company, in November, 1S99, took from
Mr. Selden, under this patent, an exclusive license,
and shortly thereafter commenced a suit against the
Winton Motor Carriage Company. The most important claim in this patent, and the one which it is
asserted all makers of gasoline automobiles must
"The combination of a
infringe, reads as follows

ester,

N. Y., on November

549,160.

It

:

road locomotive provided with suitable running gear,
including a propelling wheel and steering mechanism,
of a liquid hydrocarbon-gas engine of the compression type, comprising one or more power cylinders,

power

shaft connected with and arranged to run faster than the propelling wheel, an intermediate clutch or disconnecting device, and a suitable carriage body adapted to
the conveyance of persons and goods, substantially

a suitable liquid-fuel receptacle, a

as

described."

In the trust are included ^bout 30 concerns, among
them being the Winton, Olds, Mobile, Packard. Peerless, Searchmont, Haynes-Apperson, Apperson BrothLocomobile, Knox, Auto-Car, Pierce, Paners,
American, International. United States, Long Distance, Pope-Robinson, Waltham, Stevens-Duryea, and
Franklin Companies. Litigation falling upon any

member

is

undertaken by the association.

The Little Rock (Ark.) Traction and Electric
Company has been changed by the new management
to the Little Rock Railway and Electric Company,
the capital being $2,250,000. D. H. Cantrell is president of the company. The new arrangement is due
to the recent purchase of a controlling interest by
Isadore Newman & Son of New York and
Orleans from the United Securities and Electric

New

Company.

REGUL.\TING AND REVERSING CONTROLLER FOR DIRECTCURRENT MOTORS.
wise injure them. They are also the same as those
used in railway service.
The contact dial is made up of copper contacts
which are fastened to the periphery of a circular
stone of good mechanical strength and toughness,
affording a firm support and giving excellent insulaThe contacts are simple and so
tion for the parts.
made that they may be easily renewed when inTheir total
jured by wear or any possible arcing.
makes possible a correspondingly large number of
very
gradual
regulation
giving
a
resistance,
steps of
to the motor.
The brush-holder is fitted with four contact arms,
which, W'hen the circuit is opened, divide the arc
into four breaks. Each contact arm is provided with
a powerful blow-out magnet which reduces the arcing to a minimum and makes the maintenance of

an arc impossible.
The whole construction has been made as compact as possible, every care being used to make this
controller peculiarly applicable to crane use, while
equally well for the operation of eleit answers
vators, hoists and other classes of
series motors are used intermittently.

work where

Electric Rat Exterminator.
Superintendent Stephan of the Cincinnati, Ohio,
Zoological Garden has contrived a device which
has proved of considerable satisfaction to him. For
some time recently large rats and stray cats have
been making frequent trips to the "Zoo," and by
gaining entrance to the yard in w'hich the pheasants,
quail and other small birds are kept, have helped
themselves to some of the finest birds. How to put
a stop to this nuisance caused Mr. Stephan much
worry. He had noticed that to gain entrance to the
enclosure the rats would climb over the fence.
The superintendent did some thinking, with the
result that a wire was stretched along the top of the
fence and connected with an electric-light circuit.
When the garden was closed for the^ night the current was turned on and the superintendent went
At daybreak several large dead rats were
to bed.
discovered on the outside of the fence, where they
had fallen after coming in contact with the live
wire.

A bill has been approved authorizing the city of
Huntsville, Ala., to issue bonds to the amount of
$20,coo for the erection of an electric-light plant.

;

:
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Street Lighting

in

Chicago and

St. Louis.

Chicago completed its fifteenth year of municipal ownership and
operation of the electric street-lighting system of the
ciiy, and on December 31st last there were 4,640 arc
lamps in service. Statistics relating to the growth
of and expenditures for the municipal lighting system
are given in the annual report of the Department
of Electricity of Chicago, prepared by Edward B.
Ellicott, city electrician, for the year ended December
He states that during 1902, $274,357.48 was
31, 1902.
expended for construction and operation and that
for the whole 15 years the total amount expended
on account of the plants was $3,400,663.05. If the
city had rented the lights during the 15 years, it is
that they would have cost $3,535,875-50,
asserted
which is given as a proof that the operation of the
system has been a source of profit to the city. "If
the city had not engaged in the operation of its lighting service," says Mr. Ellicott, "it would have expended as much or more in renting lamps from private companies and had nothing to show for the
money expended, while under the existing circumstances the city has its complete electric-lighting sys-

On December

1902, the city of

24,

tem, capable of saving each year in the future a sum
approximately equal to the amount saved this year,

which was $283,628.49."
During the year 213 new lamps were erected and
35 discontinued, leaving a total of 4,640 lamps in
operation on December 31st. Fifty-five new poles
were set and 15.07 miles of new aerial wire was
placed.

down

The

cost of lighting the city for 1902

is

put

Gas lamps, $474,381.38 for 13.895
plain-burner and 11,172 mantle lamps, giving 998,000
estimated candlepower; gasoline lamps, $148,352.46
for 6,975 lamps with mantles, giving 334,000 candlepower; rented electric lights, $62,233.98, for 668
lamps, giving 1,252,000 candlepower; municipal elecas follows:

for 4,640 lamps, giving 9,016,-

tric lights, $241,208.51

gas office, $10,002.85, making a
of $936,179.18, with a total estimated candlepower of 11,600,000.
The cost of operating the municipal lighting plants
for the year was substantially reduced from that of

000

candlepower;

total

1901, notwithstanding a material increase in wages
paid to emplo3'es and the general higher prices of
supplies.
Mr. Ellicott asserts that the total cost per
lamp was $53.51, or $3.97 less than for 1901. The
for replacement of worntotal amount expended
out and bettering the existing apparatus was $8,614,
and $12,000 was. spent in rebuilding arc lamps, renewing lampposts, fittings and many minor items
"that ordinarily are termed depreciation." The cost
of material for the three lighting stations was $153,909.89 and the cost of labor was $82,970.94, making
The
a total cost for these two items of $236,880.83.
total number of lamp-hours was 18,103,968, the average lamp-hours per lamp 4,016, and the average
cost per lamp per hour $0.013325, according to Mr.
Ellicott's

figures.

The annual report of the City Lighting Department
of St. Louis, Mo-, for the year ended April 7, 1902.
prepared by

Andrew

lighting, contains

J.

some

O'Reilly, supervisor of city
interesting data.

During the

year the lighting, telephone, telegraph and street-railway companes constructed 22,519 duct-feet of underground work, laying 38.S89 miles of cable. The total

work underground from March 5, 1897, to April i,
was 3,864,024 duct-feet and 3S8.157 miles of
cables.
The average number of arc lamps for light-

of

1902,

ing the streets, alleys, parks and public places for the
year was 950, while 730 incandescents were used.
For lighting public buildings 22 arcs and 7,358 incandescents were used. The cost per 100 snuare feet
of building lighting varied from $1.84 to $6.94. There
were received 3,749 complaints relative to poles and
wires.
Permits were granted to the electric-light and
power company for stringing 283.212 miles of wires
and to the street-railway companies, 156.322 miles.
The extent of pole lines along streets and alleys
for electric-light, power, telegraph and telephone
purposes is shown by the following figures: American Telephone and Telegraph Company, 7.991 miles
Bell Telephone Company of Missouri, 215.932 miles;
Kinlock Telephone Company, 169.675 miles Western
Union Telegraph Company, 22.397 miles; Postal Tele;

graph-cable Company, 10.018 miles; Mi=souri-Edison
Electric Company, 225.422 miles; Laclede Gas Light

Company,

Company

124.879;

Edison

Electric

Illuminating

of Carondelct, 10.447; Seckner Contracting

Company. 3^423;
Power Company,
Department,

Carondelet
4.586;

65.153.

Electric
Light
and
Fire and Police Telegraph

The

St.

Louis

Transit

Com-

pany operated by electricity 325.821 miles of track,
the St. Louis and Sul)url)an Railway Company 21.72
miles and the St. Louis and Meramec River Railroad

Company

14-355

miles,

a

total

April

of 361.896 miles of

track.

The
547.81,

cost of electric light for the year was $99,and the prices paid were $23.77 per arc lamp

per 1,000 hours and $4.79 per 30-candlepower incandescent per 1,000 hours to the Seckner Contracting

Company, and

eight and six cents for electric

power

per kilowalt-hour for buildings, respectively, to the
Laclede and Missouri-Edison Companies. The actual
cost

of

year,

was $498,729.92 and for lighting buildings

lighting

the streets,

including gas, for the
$66,-

285.62.

Question Box of Ohio Gas Light Association.

Much

valuable information is brought out in the
question boxes that arc important features of most
large conventions. An excellent example of the
value of the question box is shown in a recent report
of the questions asked and answered at the nineteenth convention of the Ohio Gas Light Association.
Over 400 questions were asked, and as some
of the answers are of interest to central-station men
and electrical engineers, they are reproduced here.
This particular question box was ably edited by
Henry L. Doherty, who did so much to make the
question box of the last convention of the National
Electric Light Association so successful.
In answer to the question: "What would be the
advantage or disadvantage of running a 150-kilowalt generator with a gas engine in a combination
plant where the maximum output of the gas plant
is 50,000 cubic feet per day?"
Mr. Doherty answers
as follows
"The advantage or disadvantage of running a 150kilowatt generator with a gas engine would depend
entirely upon local 'conditions which would affect
the total cost.
gas engine costs more per horsepower than a steam engine, and this is especially
true when both are rated on their maximum capacity.
gas engine, as a rule, is rated upon its maximum
capacity, while a steam engine is rated upon its
most economical caoacity. With a higher cost for
a gas engine the saving must be considerable to
compensate for the increased fixed charges if the
output of the engine is a small amount. Another
disadvantage of the gas engine is its low efliciency
On the engines suitable for running
at light loads.
generators the friction amounts to about 25 per
Therefore
cent, of the rated capacity of the engine.
a gas-engine station should be fitted up with a number of units of different sizes which would enable
them to be operated at practically their rated load
when operated at all."
The question whether English gas engines are
superior to American gas engines or not, brought
out the following from Walter Thomas, superintendent of the Vancouver Gas Company, Vancouver,
"With one or two exceptions, they are;,
B. C.
which I have proven by six years' actual experience,
using English engines exclusively and watching results of American engines in neighboring towns.
One American town of 50,000 inhabitants has no
engines running; a Canadian town on the same
coast, 25,000 people, has 30 running profitably for the
gas company and successfully for the consumer.
The repair bill for the 30 engines did not average
$5 each per year in the five years that they were put
up against the most arduous work, some under trying conditions, running foundries, machine shops,
sash and door factories, stone-sawing, wood-sawing,
cold storage, electric light, etc., successfully competing and supplanting the cheapest electrical power
on the Pacific Coast. They are the result of 40
years' experience and experiment, are splendidly designed and proportioned to stand the work. No
fickle electrical appliances are depended upon for
the most vital part, viz., the ignition. Great pains
have been taken to put up a tube w'hich operates
successfully and economically. The valves are all
positive, accurately proportioned.
The proportion of
air and gas is a known quantity; no taps to monkey
with and try, and get disgusted with. The engine
will start when it is needed and a boy can start a
20-horsepower by hand."
O. B. Kohl and C. H. Williams of the Madison
(Wis.) Gas and Electric Company answer the same
question as follows
"To admit that they were,
would be to admit that the English gas engineer is
a superior of the American, which is not a fact.
One thing which is misleading is a statement of
the results obtained by the English-built machines,
when operated on blast-furnace gas. The English
engineers obtain som'e results which look remarkable
to the American engineer at first glance, but an
analysis will disclose the fact that Yankee ingenuity
has so perfected the metal-working machinery, that
the gas available at the American blast furnace has
done its useful work, and is, consequently, but a
lean product when compared with the partially used
product of the English furnace."
In answer to the question: "Why are not electric
gas lighters in more general use?" Irwin Butterworth, manager of the Denver (Colo.) Gas and
Electric Companv, said the reasons were the decreasing use of open gas jets and the relative difficulty, expense,
unsighlliness and unreliability of
electric gas lighting as applied to Welsbach burners
{although considerable progress has been made
toward imnroving same), as compared with the

A

A
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lighting of electric lamns.
Other answers to the
question were "Cost and likelihood of getting out of
repair;" "because of the short life of the battery
and their comparative hi<Th cost in comparison with
matches ;" "because they are so unreliable, get out
of order frequently and reouire an endless amount
of attention."
One question was, "Why do gas companies have
all the small consumers and the electric companies
the large ones?" This elicited, among others, the
following replies
"There is no reason, with the
lighting appliances that are at hand these days, for
any such state of affairs in any gas company not
operating an electric-light plant;" "They do not in
Freeport, 111.;" "In large institutions it is more convenient to have electric light even though the expense is greater ^pay your money and take your
choice;" "The gas companies do not have all the
small consumers and the electric companies all the
large ones in San Francisco;" "This condition does
not exist at all where gas companies are active in
looking after the lighting business, and need not
exist in any case.
There are many cities where the
reverse of the condition stated is true, also many
cities wdiere gas companies having an electric department, are pushing gas arc lamps."
"What special policy should be outlined for a
combined gas and electric company?" drew forth
the following from Irwin Butterworth
"This is
a much more difficult question to answer than would
at first appear.
In a general way, I would say
study carefully the costs entering into the various
branches of your service, make an exact analysis
of them and so ascertain what each class of service
costs you.
Then consider in connection with these
costs the prices received, or that could be obtained,
from each branch of the service, and nush those
that promise from these considerations the greatest
amount of net earnings. This is easier said than
done! Ordinarily, and except under exceptional
circumstances, I believe that a combined company
can make more money by lighting its city's streets
with gas instead of electricity; by cultivating the
use of motors for short-hour service or variable
loads, and gas engines for long-hour service at full
loads
and, other things being equal, by cultivating
the use of gas engines near the gas works and of
motors near the electric station, when the two are
remote from each other. In making extensions into
new territory, the gas-distribution system should
ordinarily be introduced first, postponing the extension of the electric-distribution system as long as
:

—

:

;

possible."

T. R. B'eal, general manager of the Poughkeepsie
(N. Y.) Light, Heat and Power Company, said
the two departments should be run as separate companies, and each worked against the other in competition for all new business.
Existing business
should be carefully guarded by its department, so
as to avoid the desire on the part of the customer
to change, and this can only be accomplished by good
service stimulating both departments to best efforts.
Gas Light
J. J. Knight, secretary of the General
Company of Kalamazoo, Mich., replied that this special policy for such companies, and a policy important above all others, should be to see to it, that their
consumers are given the opportunity to avail themselves of the latest and best appliances for the use
of either gas or electricity, and on as favorable terms
as are given where the combination does not exist.

Polarization of Roentgen Rays.
During the course of a recent lecture in London,
Lord Rayleigh, professor of natural philosophy at
the Royal Institution, announced that Blondelot,
a well-known French experimenter, had adduced
additional evidence to prove that Roentgen rays
are susceptible of polarization and can therefore be
traced to the spectrum. If this is true, and the rays
are transversal, as Blondelot thinks, it follows that
they are a species of ordinary light, but of extremely
short wave-lengths, perhaps a hundred times shorter
than waves of light. Lord Rayleigh said he saw no
reason to question the discovery, which is of importance, as it helps to determine the- nature of

Roentgen

rays.

In another part of the lecture Lord Rayleigh dealt
with the coast lights and questioned the use of the
extreme high candlepower employed at some lighthouses.
He said a single candle is visible three
miles on a dark night if the air is absolutely clear,
but as the air is never so, great candlepower is
necessary to allow for diffusion, but even when this
allowance is made he doubts if anything is gained
by such illumination as is produced by the electric
arc at St. Catherines on the Isle of Wight, which
It is probable, he
is equal to millions of candles.
declared, that for practical purposes 100,000 candlepower would be as effective as 30,000,000. It would
be more valuable, he said, to repeat moderate flashlights more frequently than to employ extremely

high-power fixed

lights.

The Biloxi Street Railway and Power Company
of Biloxi, Miss., will build an electric-lighting and
power plant of brick, 50 by 100 feet, to have three
150-horsepower boilers, 30o-horsepo\ver engine. 200kilowatt generator, 225-horsepower engine and other
machinery. Plans and specifications have been prepared by George
Chicago.
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Facts About
By H. W.

Electric Cables.'
Fisher.

While the manufacture of submarine cables was
developing very rapidly about a half century ago,
it was not till the end of the '70's and early 'So's that
d.efinite steps were being made to construct different
types of cables to meet the requirements of the then
infant electrical industries which have later grown
Since that lime the cable
to such giant proportions.
business has developed rapidly until now, when it
can be considered one of our great electrical enterprises.

In substantiation of this some general figures relating to the history of the Standard Underground
Cable Company may be of interest.
About 10 years ago our business amounted to
about $500,000 per annum. This year [1902] it will
be close to $5,000,000, and from the general indications it will probably be $7,000,000 or $8,000,000
next year. Lately we have been using at the rate of
j,oco,oco pounds of lead and 750,000 pounds of cop-

V7

000 volts at the factory and occasionally cables for
much higher voltages are supplied. In the manufacture of electric-light cables it has been found
necessary to use a large factor of safety, because in
the operation of electric-light and power plants
there are apt to be sudden impulsive rises of voltage
due to the phenomenon of resonance.
To insure flexibility large-size conductors are made
up of a number of smaller wires in the form of a
strand or wire rope.
Some of these weigh as much
as six or seven pounds per foot.
In the manufacture of electric-light cables large quantities of Para
rubber are employed.
A given thickness of vulcanized rubber resists a given voltage better than the
same thickness of paper, but on account of the great
expense of rubber compounds, paper cables for the
same voltage are cheaper than those insulated with
rubber, and just as satisfactory.

Rules Governing Electrical Supply at
St.

Louis Exposition.

On account of the great difficulty of getting copper
wire on time, and in view of the great amount which
we require for our business and the large demand
there is for copper wire, we have recently put up
one of the finest copper rolling mills and wire drawing plants in the countrj-. The mill has a capacity
of TS to"s per day of wire rods, and the new wire
drawing plant when completed will be capable of
drawing 100,000 pounds of different sizes per day.
After this brief statistical summary it may be of
interest to trace the development of the more important types of cables.
wires

for

:

of works.

The charges for electric current for light and
shall be paid monthly in advance, except in case
storage batteries, when the charges will be made
from meters, and no system of wiring will be connected
except on presentation of treasurer's receipt to the De2.

of

this

purpose were

In the early days
insulated with cotton and were formed into cables
without pairing, after which the core was impregnated with an insulating compound, and either directly lead-covered or pulled into a lead pipe. About
this time it was found that paper possessed many
insulating medium, and
desirable qualities as an
hence it began to be used. No. 18 (Brown & Sharpe)
and the electrospecified,
conductor was generally
static capacity per mile was about o.iS microfarad.
As the telephone exchanges became larger it was
found necessary to form the conductors into twisted
pairs so as to eliminate cross-talk and also to reduce
the electrostatic capacity so as to improve articulation.

Then came the celebrated Bell Telephone Conference specifications in which an electrostatic capacity
of o.oS microfarad per mile for No. 19 wire was required.
In order to meet these seemingly rigid
specifications paper had to be formed so as to include as much air as possible, no insulating compound could be employed, and the cable core had to
be directly baked out at a temperature above the
boiling point of water just previous to the applicaFor a long time this form
tion of the lead cover.
of cable remained a kind of standard with the Bell
Telephone Company, but after the long-distance
telephone circuits began to come into use it was
found desirable from an economic standpoint to use
cheaper cables consisting of smaller conductors for
local work and proportionately larger cables and
distribution
long-distance
for
larger
conductors
through trunk lines. In explanation of this I might
say that a large capacity interferes with articulation,
while a large resistance diminishes the volume of
sound, hence for long-distance work -where the resistance is almost sure to be high it is desirable to
make the electrostatic capacity and conductor resistance of cables as low as possible.
There is a limit to the size of conductor that can
be used, because the electrostatic caoacity increases
Conductors as
rapidly with the size of conductor.
large as No. 11 have been used, but Nos. 18, 16 and
dislong-distance
employed
for
14 are more often
tribution, .and Nos. 19, 20 and 22 for local lines.
For long-distance distribution work we have made
cables consisting of No. 14 wire, which had as low
an electrostatic capacity as 0.0055 microfarad per

—

following rules relating to the supply of electricity to exhibitors and others have been promulgated by the Division of Works of the St. LOuis
Exposition
1.
Application for light and power service shall be
made on a blank, wbieli will be furnished for that purpose by tbe exposition, and in no case will either service
be given except under authority of written contract executed between the applicant and the exposition.
Plans and specilications for all light and power service must be submitted to the director of works for bis
approval at the time the application is made.
All electric wiring and electrical installations for light
and power shall be under the supervision of the director
^^

power

Telephone Cables.

—

mile.

the construction of this kind of cables the
method of applying the paper is very important for
economic reasons, in order that the cables may_ be
made as small as possible and yet meet the requirements of the specifications. This work has grown to
such large proportions that from our factories we
have shipped the equivalent of over 120,000 feet of
This means 24,000,000
loo-pair cable in one week.
feet of wire covered in one week.

In

Electric-light Cables.
In the early days the large proportion of cables
employed were insulatd with rubber, and many of
these did not have any lead cover. As this form of
cable was expensive, and when not lead covered did
not resist verv well the action of temperature and
atmospheric moisture, rains, etc., cables covered
with cotton and jute and saturated with insulating
compound and lead covered began to be used, and
gave ver\- good satisfaction until the requirements
demanded the use of a more dense and compact material, when paper saturated with insulating compound was employed. In the old days 2,000 volts
was considered very high indeed. At this date the
processes are so much improved that the manufacture of cables for lo.oco volts is an everyday occurrence, such cables being tested to 25,000 or 30,1.
A paper recently read before the EDgineers' Society
Western Pennsylvania at Pittsburg.

of

partment of Works.
0.
The charges for light and power are flat-rate
charges.
No electric service will be furnished through
meter except for storage batteries.
4.
The prices and terms hereinafter given are for the
period of the exposition, and do not contemplate pre-exSuch service as is
position or post-exhibition service.
furnished before the exposition's opening, or after its
closing, will be charged for extra.
Electricity will be furnished in all of the exposi5.
The exposition will not be responsible for
tion buildings.
stoppages Or interruptions in tbe supply of electric service due to any reasonable cause, nor for any damages
to the exhibitors by reason thereof nor for any damages
resulting from any light and power service whatsoever.
The exposition, or such persons as it may authorize,
6.
shall at all times have access to the space occupied by
an exhibitor or concessionaire for the purpose of inspecting tbe installation of either lighting or power
such installation must be put in according to
service
Such
the instructions and orders of the exposition.
employes will be designated by a badge indicating their
connection with the exposition.
7.
All applicants for electric service must first have
their wiring installed, as tbe exposition is not prepared
to do wiring for either exhibitors or concessionaires.
8.
All wire work on the exposition grounds shall be
subject to inspection by the exposition, or such persons as
it may authorize, and no connection will he made until
such approval has been obtained in writing from the exposition.
In each case where approval has been obtained
a charge of $5 will be made by the exposition for "cut-in,"
This
covering the average cost of material and labor.
price is entirely independent of tbe charges for current
;

;

payable in advance.
after the opening day of the exposition, the concontl-acts for electrical service, the chai-gos therefor will be prorated, but tbe contract will include the remaining period of the exposition, and is payable in ad-

and

is

0.

If,

sumer

vance.

—

Certain discounts hereinafter men10.
Discounts.
Arc-light
tioned will be allowed for incandescent service.
service or miscellaneous service is not subject to discount.
Electric service for incanIncandescent Lights.
11.
descent lighting will be furnished at 110 volts. 25-cycle
frequency, alternating current, at the following rates
for tbe period of the exposition
Current for 16-candlepower lamps, not exceeding 60
?7.00
watts per lamp
Current for S-candlepower lamps, not exceeding 30
-iOO
watts per lamp
Current for 4-candlepower lamps, not exceeding 22
3.00
watts per lamp
rate
as
Smaller than 4 candlepower at the same watt
4 candlepower.
Larger than 16 candlepower, at same watt rate as the

—

:

16-candlepower lamps.
Discounts
On discounts amounting for the term
position to $175
On discounts, amounting for the term
position to S350
On discounts amounting for the term
position to $700
On discounts amounting for the term
position to $1,050
On discounts amounting for the term

of ex-

5

per cent.

ly-i

per cent.

of exof ex-

per cent.

10
of ex-

1214

pel- cent.

of exper cent.
15
position to $1,400
Payable only bv deduction from the November bill
when that bill, plus the monthly accounts previously
paid, indicates a total warranting one of the above discounts.
On accounts amounting for term of exposiper cent.
17
tion to $1,750
On accounts amounting for term of exposi20
per cent.
tion to $2.100
On accounts amounting for term of exposi22^^ per cent.
tion to $2,450
On accounts amounting for term of exposiper cent.
25
tion to $2.800
On accounts amounting for term of exposipercent.
28
tion to $3,150
Pavable only by receipting November, 1904. bill, and
by deducting from October. 3904. bill any residue of discount at the proper rate for the total term not liquidated
by the receipt for November,
The exposition reserves the right to determine the performance of any and all lamps placed.
Charges for Current for Motors
12. A minimum charge for current for any motor for
the exposition term will be $14.
$14.00
Current for desk fans
20.00
Current for 14 -horsepower motor
40.00
Current for yj-horsepower motor
77.00
1-horsepower motor
Current for
Motors larger than one-horsepower at the rate of $70
per horsepower for the exposition term, subject to the
"

following discount:
With reference to term, accounts amounting
to

$140

to

to term, accounts

amounting

to term, accounts

amounting

$280

With reference

15 per cent-

to $560

With reference

20 per cent.
to

term, accounts amounting

to $1,120

25 per cent.
reference to term, accounts amounting
$2,240
2S per cent.
These discounts shall be allowed only on the bills for
service In November, 3 904, or October and November,
1904. tbe latest bill pr bills always being availed of to
\Sith
to

the limit of its value.
In calculating tbe proper quantity discount for desk
fans, they shall be counted as part either of the lighting
circuit, or tbe motor circuit, whichever the fans may
be connected with, but in no case shall desk fans be
counted as part of both a lighting and power account.
All fans requiring a motor of over one-eighth-horsepower
capacity shall be charged for according to regular motor
ratings.
Where separate cut-ins are made for fans a
charge of $5 per cut-in shall be made, but where fans
are made part of a general light installation, or a
general motor installation, there shall be uo separate

charge for a fan cut-in.
Charges for motor service are based upon the commercial rating marked on the name plate of the motor, except in such cases where such rating is manifestly incorrect.

The

per per month.

With reference

10 per cent.

Motors and necessary appurtenances shall be supplied
and maintained by the consumer the exposition will,
however, assist the consumer in keeping his motor in
good condition.
13.
Arc Lights. Only the aisles of the main exhibit
buildings will be illuminated by the exposition. Such are
;

—

lighting as
aire's

is necessary to the exhibitor's or concessionpremises will be furnished under the following con-

ditions
First

——
—
:

The consumer to obtain the arc lamp.
Second The consumer to pay the cost of wiring from
the nearest exposition main.
Third The consumer agrees to pay $77 for current
for any multiple arc lamp— not exceeding 450 watts
and $70 for series arc lamps, for the exposition term,
payable in equal monthly payments in advance.
The
charges for arc lamps using more than 450 watts shall
be prorated on the actual watt consumption of the lamp.
Fourth The consumer to pay "cut-in" charges ($5
per cut-in).
The exposition agrees to maintain the consumer's arc
lamps with carbons and ordinary attendance. Information as to the proper type of arc lamp for a given territory, and as to voltage, etc., will be furnished on appli-

—

cation.

—

14.
Special Lamps.
Ail incandescent lamps above
16-candlepower rating, special arc lamps and special
lamps must be submitted to the director of works on or
before January 1, 1904, and will be subjected to a test
in order to determine their rating.
These tests will be
made at the expense of the manufacturer and under tbe
supervision of the chief electrical and mechanical engineer of the exposition company.
Based on results of
these tests prices will be determined for current consumption of such apparatus.

—

15.
Storage Batteries.
Users of storage batteries
shall provide wiring and all material necessary, including

registering wattmeter.
When provision can be made for
furnishing current for batteries such service will be
furnished at the rate of seven (7) cents per kilowatthour,
16.
Current for Special Purposes. Current for moving-picture machines, projector arcs, electro-plating and
miscellaneous service, will be subject to special agreement to be entered into at the time the application is
granted. Kates will be based on those for light or power,
according to the class of work performed and the quantity used.
17.
Any exhibitor desiring to contract for service
of electricity must make application to the chief of the
department in which his exhibits are installed. No application for service will be entertained unless made
upon a blank furnished by the director of works, which
may bo obtained from the chief of a department, and
when an application for service has been approved by the
director of exhibifs the contract will be executed on the
part 01 the Louisiana Purchase Exposition Company, by
the director of works, on terms and conditions that will
be stated in each case.
The director of works and the
director of exhibits in their discretion are authorized
to furnish gratuitously to exhibitors a limited amount
of power for the operation of machines and processes.
Tbe character of tbe exhibit requiring power for its
operation will determine the amount of power that will
be furnished gratuitously.
The above rules may be changed in the discretion
18.
of the exposition company.

—

Are Nerve Force and

Electricity Iden-

tical?

A Dr. O'Brien recently addressed the American
Medical Association on the supposed identity of
nerve force and electricity. Dr. O'Brien claims that*
progress both in medical and electrical science tends
to confirm the electrical concept of nerve force advanced by him three years ago. Summarizing his
views on this question in the light of our present
knowledge, he says:
"The construction of nerves has been closely,
though unconsciously, imitated in electric cables. Experiments on nerves should be interpreted according
to the electrical peculiarities of cables, and not as if
they were bare conductors. Nerves are insulated,
distributed and arranged like fine electric conductors.
1 tieir purpose and use are the same as the purpose
and use of electric conductors, namely, communication from point to point.
They convey some form
of force, and there is not such a gulf between its
velocity and that of electricity as has been supposed.
This force must be electricity, because:
"i. Electricity is always present when the nervous
system acts.
"2. Electricity is the form of force that would do
the work required. It is the form of force that would

work with such

construction.

Because the terminal and central mechanisms
connected with the nerves correspond to the terminal
and central mechanisms connected with electric systems of communication and do similar work in send"3.

relaying, switching, transforming, accumulating, retarding, distributing, and translating
impressions.
"4. Finally, because electricity, with such construction of conductors and of terminal mechanisms is the
only form of force that we know of that would do
all the work required.
*T therefore maintain that nerve force is electricity,
and that it would advance knowlege of the nervous
system and Its functions to accept this proposition."
ing, receiving,
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CORRESPONDENCE.
London

of various makes. Generation takes place at 2,200
volts and 50 cycles, and over 700 house connections
had to be changed to this pressure from i.Soo volts
at 83 cycles.
W.

Letter.

London, England, March 21.— The Royal Commission which is inquiring into tlie congestion in
London traffic and the best means of meeting the
difficulties occasioned thereby, met for the first time
last week, and will continue its sittings weekly hereSo far, two leading officials of the Board of
after.
Trade have been examined, and their view is that
whereas at present there are no less than four modes
of procedure of which promoters of tramway and
railway projects may avail themselves, much more
facility and expedition would follow if one central
authority were to be appointed, endowed with all
the powers of a parliamentary committee, before
whom all such proposals would have to come, and
which could also make suggestions as to suitable
Lieutenant-colonel Yorke, who has paid
routes.
more than one visit to America, favors a similar

New York and Boston rapid-transit
commissions, and also advocated a system of locomotion by which the cars could run from the surface
into shallow subway tunnels, and, if necessary, also
He contended that tramways
into deep-level tunnels.
wen: a hindrance to traffic on narrow streets, and
under such circumstances should be abolished, and
that the only adequate method of dealing with the
problem in London was to formulate a general'
scheme of surface and underground locomotion, taking into account what is already in existence. Any
future schemes would then have to fall into line
He did not think there was
with the set plans.
tribunal to the

much room

for

many more

tubes,

and altogether

He

in favor of subway tramways.
to motor omnibuses.
official return by the British Postoffice authori-

seemed strongly
was also partial

An
ties

shows that there are now seven exchanges open

in connection with the government telephone system.
The largest of these, of course, is the city or central
exchange, which was opened on March i, 1902, and

now

has 6,110 subscribers connected. In addition,
considerably extended.
the switchboard is to be
Since the publication of the return in question antwo
other exchange has been put into operation
more are nearly completed, and it is expected that
are
Yet
others
two others will be opened this year.
well forward.
The tramways on the Isle of Man, which were recently brought into liquidation, are about to be reconstructed on more up-to-date lines. The original
equipment was put in some years back, when the
electric-traction industry in Great Britain was nothing to what it is at the present day. The order for
the re-equipment of the tramways includes 300-kilowatt, 25-cycle generators, working at 7,000 volts,
static transformers and rotary converters for one
great power house which will effect economies over
The Isle
the several small ones hitherto employed.
of Man is a favorite holiday resort, and the origiiial
lines, even with their somewhat antiquated equipment, easily made a dividend.
In connection with the bills which have been deposited for "tube" railways, this year, the London
County Council proposed to send a deputation to the
Board of Trade, urging that all these schemes should
be shelved until the Royal Commission, now sitting
to inquire into London traffic, shall have presented
I believe that something of the sort is
its report.
contemplated in Parliament, but the president of the
Board of Trade refused to allow the London County
Council's deputation to wait upon him.
The Baker Street and Waterloo "tube" railway, a
concern which was nearly permanently crippled
through the financial operations for which Whitaker
Wright is now in custody in New York, is now rapEighty per cent, of the
idly approaching completion.
tunneling has been completed, and all the station tunnels have been driven, with the exception of one.
bill has been deposited by which it is sought to lease
the undertaking to Mr. Yerkes' Underground Electric Railways Company of London.
Another link in the chain of communication in
the suburbs of London was opened on Saturday last.
This was the electric-tramway service owned by the
Ilford municipality, which runs in three different
The system meets
directions to outlying districts.
municipality, which has been
that of the East
open for some titne, and the network of electric lines
in the eastern suburbs of London is gradually becoiTiing an extensive one.
The quarrel between the British Postoffice and the
Marconi company has been ended by the former
granting the latter a wire between Falmouth and
Poldhu, which latter is the Marconi company's sta:

A

Ham

tion.

The new electricity works which have just been
opened at Eastbourne, are characteristic of
what has taken place in more than one of the older
The undertaking
power houses in Great Britain.
started in a galvanized-iron structure in 1882 with an
old Brush arc-lighting dynamo and combined lioiler
with engine underneath. Then the company which
owned the undertaking removed to another site, and
gradually accumulated a variety of plant, very little
of which was up-to-date.
Finally, however, directcoupled sets were employed. In 1899 the local authority acquired the undertaking and immediately
set about extending the system and building new
premises, and the plant now consists of 400-kilowatt
Ferranti engines and alternators, as well as 200kilowatl, 150-kiIowatt and 50-kilowatt generating sets
officially

New York
New
cantile

Notes.

—

munication to be held with ships compelled by fog
to lie at anchor off Sandy Hook and in the lower

Sometimes ships are held this way for hours,
and even days, and during such periods practically
are isolated, as the other Marconi stations are at
Babylon, L. 1., and Nantucket, Mass. The use of
bay.

new

station will not be restricted to vessels of
International Mercantile Marine Company, but
will be available to all steamers equipped with the
Marconi system apparatus.
An unusual placing of responsibility for a fatal
accident has been furnished by the Kssex County
grand jury indicting the officials and members of
the executive board of the North Jersey Street Rail-

way Company, charging each

witli

manslaughter

in

being responsible for the Clinton Avenue gradecrossing disaster of February 19th last, when nine
pupils of the Newark High School were killed and
a score or more injured. The indicted officers include President E. F. C. Young, Vice-president and
General Manager David Young, General Superintendent Charles M. Shipman, Roadmaster Arthur
W. Pratt, Superintendent James Smith, and Assistant Superintendent Richard Eick of the Bloomfield
division, and A. J. Cassatt of Philadelphia, John D.
Crimmins of New York, and J. Roosevelt Shanley,
Elias B. Gaddis and Dr. Leslie D. Ward of New
York.
The employes of the Manhattan Railroad Company, who recently organized a union, unanimously
refused, early in the week, to accept a proposition
made by the officials of the road looking to a settlement of the grievances of the men. A sub-committee of the executive committee of the union has been
in conference during ihe week with the officers of
the company, and the matter has been left entirely
in the committee's hands, so no strike is threatened
present.

at

President A. J. Cassatt of the Pennsylvania Railroad Company gave testimony for an hour and a
half on Tuesday before the special commission appointed by the Appellate Division of the Supreme
Court 'to hear complaints of property owners and
to pass on the plans of the Pennsylvania road for
tunnels under the North River, Manhattan Island
and the East River. He told of the inception of
the project, its scope and detail plan; confessed to
the difficulties that were sure to arise in its execution, but declared his belief that none would be insurmountable. He pointed out what, in his opinion,
would be the advantages to be gained by the traveling public by the proposed improvements and extensions.

Mayor Low has submitted to the Board of Estimate plans for the construction of a large municipal
building and terminal station for surface, elevated
and subway trains, to cost $20,000,000. Controller
Grout and the other officials approved the suggestion
made by Mayor Low, and Bridge Commissioner
Lindenthal was instructed to prepare plans. Mayor

Low

proposes to purchase the building of the StaatsZeitung and the other property on the irregular
block bounded by Center Street, Chambers Street,
Tryon Row, and Park Row also other property in
;

the vicinity.
E. P. Bryan, general

manager of the Interborough
Rapid Transit Company, has ^announced his policy
in connection with the management of the Manhattan elevated system that will come under his control
on April ist. Auditor E. F. J. Gaynor, Treasurer
D. McWilliams, and Vice-president Alfred Skitt will
continue their work for the company until 1906.
This is in accordance wilh the terms of Mr. Belmont's lease. Mr. Skitt's work will be largely advisory.
Frank Hedley, formerly of Chicago and now
secretary of the Interborough company, will direct
the operation of the road.
He and Mr. Bryan will
have offices in the Western Union Building, the
present headquarters of the Manhattan Elevated RailOther employes of the company will be reroad.
tained upon the merit system.
complete telephone system is to be installed
on the elevated lines of the Brooklyn Rapid Transit
Company. An instrument will be placed in each
station.
By this means it is expected to enable agents
to communicate with the police in case of trouble
and to keep the officials of the company informed
of conditions along the line in the event of delay
or accident.
A permit has been granted for a line of electric
stages to run from the Central Park Plaza northward on Fifth Avenue, to Seventy-second Street,
and then across the park to Riverside Drive. The
vehicles are to be operated by the owners of the
Fifth Avenue stages, but are to be run independently,

A

without transfers.

The

fare

is

to

lie

five cents,

and

he begun immediately.
The Kings County (N. Y.) Electric Light and
Power Company's directors have decided to issue
Books close April
$1,250,000 of new stock at par.
i6th and 50 per cent, of all subscriptions must be
the

service

is

to

•

of New York has been incorporated with a capital
of $25,000.
The directors are H. D. Davy, Helnuilh
Moerchcn and A. P. Nevin, New York.
O.

March 28. The International MerMarine Company has arranged to install a
York,

Marconi space-telegraph system at a station to be
located on the American Line pier, North River,
at the foot of Fulton Street.
This will enable com-

the
the

by May ist, the balance by November ist.
The new slock will be issued May 7th.
The New York Electric Maintenance Company

paid

1

'
!

New England News.

—

March 28. The Horse Neck Beach Street
Railway Company has been organized. The capital
is $200,000, half of which is owned by B. W. Carlow of Worcester. The company proposes to build
Boston,

an electric railway connecting the Union Street
Railway of New Bedford, Mass., and Horse Neck
Beach a distance of 19 miles. The Tiverton, Seaconnet and Horse Neck Beach Street Railway is to
be organized in Rhode Island for the purpose of
building
a
connecting electric railway between
Horse Neck Beach and the Fall River (Mass.) electric-railway system.
This company is also to have
a capital of $200,000 and eventually the two companies

will probably consolidate.
1,000 employes of the Boston Elevated Railway Company met at the Dudley Street Opera
House in Roxbury, Wednesday night, and unani-

About

mously adopted resolutions thanking the company
for selling them coal last winter at a reasonable
price, also for the recent increase in wages and the
establishment of a pension system.
Employes of

company who belong to the new union state
the meeting was arranged by the company.
They also held a meeting the same night and criticized the company for tne employment of spotters
the
that

watch the union's meetings and the discharge of

to

some 200 men suspected of being

interested, in the

formation of the union.
Engineers are making surveys for a large dam
on the Farmington River near Cold Spring, Mass.
This dam will give a fall of 300 feet and develop
It is proposed to use the power
6,000 horsepower.
to generate electricity to furnish power for the contemplated electric railway between Winstcd, Conn.,
and Lee, Mass.
The connecting link between the Stamford Street
Railroad Company's system and the Greenwich
Tramway Company's lines, has been completed,
making a continuous electric railway between New
York and New Haven, Conn. When a gap of four
miles between Cheshire and Milldale, Conn., has
been built, the continuous line will extend to Springfield, Mass.
This gap will be closed by the Connecticut Railway and Lighting C-ompany during the

_

coming summer.
It is reported that C. L. Edgar has bought all
stock of the Blue Hill Electric, the Dedham
(Mass.) Electric, the Framingham (Mass.) Electric,
the Milton (Mass.) Light and Power, and the
Natick (Mass.) Gas and Electric Companies, and
that these companies will be transferred to the
Edison Electric Illuminating Company of Boston,
which will apply for authority to issue sufficient new

the

stock to capitalize these purchases.
The company
will dismantle the plants and will supply electricity
in the towns covered by them
from its Boston
plants. The aggregate lamp capacity of these plants
is 28,695 lamps and the cost of connecting them with
Boston will be about $60,000.
Framingham, the
farthest point reached, is about 25 miles from Boston.

R. W. King of Dayton, Ohio, a director of the
New Milford Power Company, saj's that the company has contracted to furnish electric power to
the Connecticut Railway and Lighting Company
at Bull's Bridge and Boardman's Bridge for a period
of 30 years at a guaranteed dividend of five per
cent, on the New Milford Company's stock. The
contract will become effective on July ist. Mr. King
says it will cost $650,000 to complete the two plants.
The New \ork. New Haven and Hartford Railroad Companv has announced its intention of elecequipping its Meriden division, between
irically
Waterbury and Middletown. Conn. The company
owns the Meriden Electric Railroad Company and
B.
will obtain its electric power therefrom.

West

Virginia and Kentucky.

—

Lexington, Ky., March 28. The Bluegrass Traction Company has begun the construction work on
the line which will connect Lexington, Versailles
and Frankfort, and it is the intention to complete it

by

late fall if possible.

is stated that the southern terminus of the
proposed electric railway from Vincennes, Ind., will
be Owensboro, Ky., and that the Owensboro-Green
River Traction Company will build a branch line
connecting that city with Iceland, opposite Rockport, where a ferry will connect the road with others
by which connection may be made for Chicago.
South Bend and other cities and towns.

It

The

Rowlesburg

Rowlesburg.

W.

Improvement

Company

of

has been incorporated with a
capital stock of $25,000 for the purpose of constructing and operating electric-light plants, telephone systems and other industries. George Hayes.
M. H. Proudfoot and others are the incorporators.
The applications of C. A. Smith and J. G. Lee for
an electric-railway franchise in Hancock county,
W. Va., has been refused by the commissioners.
Va.,

The Williamstown and Moundsville Railway Company has secured the franchises for a portion of its
route between the two West Virginia towns.
The town of Guthrie, Ky., has offered a bonus of

;

]
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Creek Traction Company have been settled, and that
an imderstanding as to use of streets in Battle
Creek has been arrived at.
The Toledo and Michigan Electric Railway Company capitalized at $450,000 has been incorporated at
Adrian. It is announced that Coldwater and Adrian
will be connected this season by paralleling the
Lake Shore steam road. The objective point of

$1,000, the free use of ground for a plant for 20
years, a 25-year franchise and release from municipal taxes for five years for the location of an electric-light plant in the town.
It is said that construction work has been commenced on the electric road which is to be built be-

tween JMorgantown and Buckhannon, W. Va. The
company has planned to combine roads and build in
the gaps, making a system from Morgantown to
C.
Pittsburg, a distance of 200 miles.

this

—

March 26. The report is current
that Stone & Webster, the Boston capitalists who
financed the Metropolitan Street Railway Company
of Dallas with a capital stock of $4,500,000, are
negotiating for the purchase of the Northern Texas
Traction Company's interests.

The

latter

operates the street-railway lines of Fort
the electric tnterurban road between Fort
Dallas.

Ten thousand tons of steel rails have been shipped
from Germany to Toledo, but it is not known what
road they are intended for other than to the owners.
The Cincinnati and Columbus Traction Company
has decided to locate its power station at Perinton
and it is said that it will cost about $200,000 complete. There will be four sub-stations to cost $25,000

that is being constructed
between the cit}- of Queretaro, Mexico, and the town
of Pueblitos will soon be completed. The distance
is about five miles.
The engineer in charge of the
construction work is Jose Antonio Seption.
Citizens of Caldwell, Texas, are trying to organize
a local company to install an electric-light plant at

each.

The Hegener

The

current from the new power house at Buchanan on the St. Joseph River has been turned on,
and South Bend, Ind., supplied with power via
Niles.
The village of Buchanan was unsuccessful
in its attempt to obtain an injunction restraining
Chas. Chapin from transmitting the power outside
of the town.
The new cars for the Detroit, Monroe and
Toledo Short Line will be 55 feet long and equipped
with motors aggregating 304 horsepower. Between
Monroe and Detroit 27 bridges must be built and
the total cost of the extension will not be less than
$1,000,000.
It is understood that the differences of the

igan Traction

Company and

Mich-

the Jackson and Battle

Company

of Cleveland, has
been incorporated with a capital stock of $10,000 to
manufacture electrical apparatus. The incorporators are James F. Beranek, Frank
C.
Hegener,
James F. Kitchen and others.
The Dayton, Springfield and Urbana Railway
Company has been granted a heating franchise at

that place.

—

from Rocky River

to Collinwood, which means
the full length of Cleveland east and west and taking
in all the suburbs in those directions.
line

more (Md.) capitalists.
The interurban railway

Michigan.

State.

—

The Mitchell Mining and Smelting Company, which
operates large copper properties at La Dicha, in the
state of Guerrero, Mexico, has completed the survey
for a railroad which will probably be operated by
electricity between the mines and the port of Acapulco, a distance of 65 miles.
The property of the Empresa Street Railway Company in Monterey, Mexico, has been transferred to
the jMonterey Electric Street Railway Company.
The latter company v^as recently organized with a
capital stock of $5,000,000.
It is composed of Balti-

Detroit, March 28.
The Detroit United Railway
has just awarded a ^2S prize for a trademark and
now offers a $50 prize for the best advertising idea
showing the advantages of interurban travel, to be
placed on a card 11 by 21 inches.
J. E. Lockwood of the Michigan Electric Company, appeared before the Public Lighting Commission a few days since and read a paper on the municipal-ownership lighting plant of Detroit. Within
two years the plant will have paid for itself, it is
said.
Mr. Lockwood recommended to the members
of the commission the doing away of 1,800 direct-current open arcs which have been in use for the last
seven years and substituting the enclosed-arc lamp,
like the latest ones to be installed.

Elkhart, Ind.

From the Buckeye

company

H.

is

Cleveland, Ohio, March 28. Cleveland has a new
corporation which is exciting no little interest
among those on the outside and which is something
of a mystery as yet all around. It is known as the
Cuyahoga Electric Traction Company and it starts
with a capital of $10,000 and J. E. Morley, F. H.
Goff, Reuben Hitchcock, C. IT. Gale and E. A. Foote
as incorporators.
Its purpose is to build an electric

Worth and
Worth and

An electric-light plant is to be established at Jacksonville, Texas, by the Jacksonville Electric Company, which was recently organized with a capital
stock of $20,000. The incorporators of the company
are J. D. Gibbs, R. T. Gibbs, A. D. Sawyer and J. C.
Brasher.
The Center Point Electric Light, Power and Irrigation Company has been formed with a capital
stock of $6,coo for the purpose of installing an electric-light plant at Center Point, Texas.
The Mount Pleasant Electric Company of Mount
Pleasant, Texas, which was recently organized with
a capital stock of $10,000, will establish an electriclight plant at that place.
The incorporators are W.
A. Turner, W. C. Julian and W. J. Mize.
The special committee of the City Council of
Austin appointed to investigate ways and means for
rebuilding the great dam across the Colorado River
at this place, and thus afford power for the city's
electric-light and power and waterworks plant, has
made a report, recommending that the dam be rebuilt by popular subscription.
It is estimated that it
will require $500,000 to replace the structure.
Many
wealthy citizens of Austin have expressed a willingness to take stock in the proposed enterprise.
J. C. Hickenlopher of Columbus, Ohio, who recently visited Mexico, is investigating the question
of building and operating an electric line between
the city of Oaxaca, Mexico, and the ruins of Mitla.
The latter place is visited by thousands of tourists
each year.
The Terrenates Consolidated Mining Company of
Parral, state of Chihuahua, Mexico, is installing a
plant for the transmission of 600 horsepower to be
used for the operation of hoisting and pumping machinery at its mines. Frank B. Rae, consulting engineer of the company, is in charge of the work.

road

The West Michigan Interurban Railway Company has been organized at Muskegon with a capital of $100,000.
The proposed line will be 100 miles
long and will touch at many thriving towns, both
north and south of Muskegon.
C. G. W.

Texas and Mexico.
Austin, Texas,
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Electric

Urbana.
The Mansfield Railway Light and Power Company of Mansfield, has been incorporated with a
capital stock of $1,000,000 to build an electric line
from Mansfield to Shelby. The incorporators are
George Kochler, W. D. Breed, and others.
Harry G. Hamilton and J. J. McNally have made
application to the city of Youngstown for a franchise to build an electric line from the center of the
to the plant of the National Steel Company,
with fares at the following rates: single, 4 cents; 33
tickets for a dollar; 15 tickets for fifty cents, and 75
tickets for two dollars.
John Stambaugh and S. D.
Jackson have applied for a franchise over the same
route and propose a five-cent fare.
Ohio railroad men are greatly interested in the

town

•

Toledo and Chicago Interurban Railroad Company
which was incorporated at Indianapolis a few days
ago with a capital stock of $500,000. A line connecting the two cities seems to be feasible and will,
no doubt, be built.
F. E. Gibbon of Cleveland, has been awarded the
contract for the erection of a power, house 150 feet
long and 7S feet wide for the Zanesville Railway,
Light and Power Company. The material will be
brick, and a portion of the building will be two
stories in height.

A

New York dispatch states that the General
Electric interests have been buying National Carbon
stock until they have a controlling interest. It is
stated that those interested feel that the property
is one of the best industrials in the United States.
O.

M.

C

Southern Developments.

—

Charlotte, N. C, March 28. News from Murphy, N. C, says that Capt. Alfred Emerson and
others will organize the Cherokee Power and Lighting Company to develop the waterpower of Hiawassee River near Murphy and transmit the same to

nearby points.

The Memphis (Tenn.") Consolidated Gas and Electric Company has filed an abstract of its charter
which provides for a merger of the Memphis Light
and Power Company and the Equitable Gas Light
Company. The authorized capital is $4,000,000.
New York and Chicago capital is interested.

A

party of English and eastern capitalists has
visited Knoxville, Tenn., in the interests of the pro-

posed

Knoxviile

Power Company

whose

purpose

is to develop Little Tennessee River, 35 miles from
Knoxville, at a point where 20,000 horsepower is

available.

The Birmingham

(Ala.) Railway, Light and

Power

Company, which has, either completed or under construction, $1,500,000 worth
of improvements, will
issue this amount of additional capital stock and
make still greater improvements. The total capital
now under issue is $5,000,000.

The Nashville (Tenn.) Railway Company, which
has been in the hands of a receiver for two years,
will
be sold by order of the courts
within
It is believed that the Newmans, bankers
40 days.
of New York and New Orleans, will purchase the
property.

Ladshaw and Ladshaw of Spartanburg, S. C,
have made a survey of an undeveloped waterpower
on the French Broad River, near Asheville, N. C,
which may be developed electrically.
B. S. Drake, of the United States Geological Sur-

vey, has been detailed to make a survey of certain
water courses in South Carolina where he thinks
enough power is available to operate every industry
in the state.
L,

Information rrom Indiana.

—

March 30. Increasing activity was
week in electric-railway enterprises.
greater number of surveyors at work

Indianapolis,

shown

last

There are a

Indiana than ever before in the history of the
New lines are being run and estimates made,
and work is being commenced on some of them.
The work of completing old lines and power houses
progressed rapidly during the week.
new powerhouse site was surveyed and located at Richmond
by Sargent & Lundy of Chicago for the Indianapolis and Cincinnati Traction Company.
It is estimated that the building, with its equipment, will cost
over $200,000.
force of 350 men is working on
the Evansville-Princeton Jine, and the last spike
will soon be driven.
The company has had the material on the ground all winter, but bad weather
prevented the road's completion. The boilers were
installed in the power house last week and the Westinghouse company is well along with the installation
of the electrical work and machinery. The line will
be open the first of May and will be the first interurban line for southwestern Indiana.
in

slate.

A

A

The Wabash-Logansport line was opened for business during the week.
This event has been retarded
by high water and lack of machinei"y for the power
plant.
The first car over the line carried the officials
and many business men. Four other lines are now
building into Logansport.
Four new interurban companies were incorporated
week. The Indiana Western Railway Company

last

(capital stock, $1,000,000) is to build and operate
street and interurban lines in and connecting South
Bend, New Carlisle, Laporte and Michigan City. D.
D. Bates, H. F. Wurzer and others of South Bend
are the directors. The St. Joseph Valley Traction
Company (capital stock, $200,000) proposes to build
and operate a line through Steuben, Lagrange, Elkhart and St. Joseph Counties and connecting La-

grange, Elkhart, South Bend and intermediate cities.
Rollin Ellison and M. V. Beiger are directors. The
Indiana Central Electric Railway Company (capital
stock, $20,coo) will build a line from Columbus to
West Baden and French Lick Springs. John B.
Burrell and John Stout of r'aoli are directors. The
Toledo and Chicago Interurban Railway Company
(capital stock, $500,000) will build from the east
boundary of DeKalb County, across DeKalb, Steuben,
Allen, Elkhart and Kosciusco Counties, connecting

Waterloo, Auburn, Garrett, Altonia, HamHuntertown, Fort Wayne, Avilla, Albion,
Goshen, Syracuse, Fish Lake and Turkey Lake. J.

Butler,
ilton,

-

Rove of Auburn will furnish desired information.
The Indianapolis and Shelb3n/ille comnany has entered upon the work of extending its line to GreensE.

burg and has

filed condemnation proceedings against
property holders in Fairland, seeking to run its line
through several residences, a business house and a

hotel.

The announcement by the Union Traction Company that it will soon advance the rate to 'two cents
mile
a
has made patrons indignant, and they protest
that the company was given special advantages during its organization and construction on the promise
that rates would be and continue low.

Thomas Griffin has obtained a franchise to put
in an electric plant at Noblesville.
Mr. Griffin will
locate his power plant four miles north of the city
and erect a 16-foot dam across White River to furnish power to generate electricity.
The privilege of selling electric power in Elkhart
has been awarded to the National Manufacturing
Company, which proposes to erect a big power plant
at Bristol, 10 miles above where a good waterpower
will generate the electricity.
F.

Northwestern Notations.

—

Minneapolis, March 28. A temporary injunction
has been granted at Mankato, Minn., restraining the
city from entering into contract for the construction
of a municipal electric-light plant.
The Sheboygan (Wis.) Light, Power and Railway
Company has increased its capital stock from $200,cco to $750,000, and has let contracts for the extension of its line to Plymouth and Elkhart Lake, Wis.
The I. Stephenson Company of Marinette, Wis.,
has engaged C. B. Pride of Appleton, Wis., to furnish plans and specifications for the establishment
of an electric power plant on the Escanaba River
at Chandler's Falls.
Electric power will be transmitted to Escanaba, Mich. The plant will cost about
$200,000.

There are over 500 miles of electric interurban
railway projected in the state of Iowa. Twelve electric companies have been formed for this work, and
the lines range in length from 10 to 130 miles, as
planned. Contracts are let for some of the work.
The Railway and Light Company of Winona,
Minn., announces plans for great improvements to its
railway and light system. The plans include new
dynamos, engines and other equipment to cost $100,000.
The building will be made fireproof.
Extensive improvements are planned to the Electric Light and Power Company of Eau Claire, Wis.
The interests controlling the Chippewa Valley Electric Railway Company have just secured a controlling
interest in the Electric Light and Power Company.

'
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Charles C. Parmalee has been granted a franchise
Plattsmoulh, Neb., for an electric-light plant.
The Burlington Railway will extend its electric
line between Deadwood and Lead, S. D., through
the latter city. Ultimately the trolley line will be
extended from Lead to Terry. A storage-battery
system has been ordered for Lead.
The three corporations at Great Falls, Mont. the
Great Falls Street Railway Company, the Boston and
Great Falls Electric Light Company, and the Great
at

—

—

Falls Land Company all under the Daly interests,
new
are to be consolidated into one company.
franchise is asked, as the present one for the light
and railway companies runs but seven or eight years.

A

The owners propose extensive improvements.
light plant is to be practically rebuilt
railway lines are to be extended and
total cost of about $go,ooo.

and the

The

street-

improved,

at

a

council of Winnipeg, Man., has applications
for three franchises from pcrwer companies.

The
before

it

None of them asks exclusive rights. The Great Falls
Power Company proposes to furnish the city with
water and power for a period of 10 years for $50
per horsepower per year, on condition that it receive
franchise rights for 50 years. The Lac du Bonnet
Company offers to furnish the city with 3,000 horsepower at $40 per horsepower per year, and asks a
franchise running for 30 years. It also offers to sell
out the property from which its power is drawn, so
The
that the city may establish a municipal plant.
third offer is from the Keewatin Company.
bill is before the Minnesota state Legislature
which creates a board of seven electrical examiners.
The electrical workers are to be divided into four
classes ^master electricians, special contracting elec-

A

—

journeymen

tricians,

and

workman may work out
work at
The bill

special

electricians.

of his class

until

R.

Duluth.

PERSONAL.
West Palm Beach, Fla.
Ale.x Dow, general manager

of the Detroit Edison

Company, has returned from

New

W.

S.

Church, Kerr

Austin, engineer

&

Co.,

who

will

York, accompa-

for Westinghouse,
construct the new

C. F. Harding, chief electrician for the

Bentley

W. Warren, who

has been prominent as

legislative counsel for electric-railway companies
in Massachusetts, notably the Old Colony and Bos-

ton and

Northern Companies, has been appointed
member of the Massachusetts Civil Service Com-

mission.

Edwin C. Faber, formerly general superintendent
of the Big Consolidated lines of Cleveland, has been
made general manager of the Elgin, Aurora and
Southern Traction Company. Mr. Faber left the Big
Consolidated when the Andrews-Stanley faction obtained control, and since that time has been connected with the New York Central Railway and the
General Electric Company.
Lee De Forest of the De Forest Wireless
Telegraph Company, New York city, well known
in Chicago, has been spending a few days in this
Dr.

and

in
is

the interests

now on

his

way

of his space-telegraph system
to Seattle, Wash.,

from which

point wireless communication may be established
for the Northwestern Commercial Company with
Stations would be
its stations in Eastern Siberia.
placed along the Alaskan coast and on the Aleutian Islands, the greatest distance to be spanned
being over 2,000 miles.

Louis Star of March 27th prints a large
picture of Colonel E. J. Spencer, who is to be marshal of the civic parade at the dedication of the
exposition on May 2d, as mentioned in last week's
Western Electrician. Colonel Spencer is at present

The

A

new light and power company has been organized at St. Regis Falls, N. Y., to be known as the
St. Regis Light and Power Company.
The capital
stock is $50,000 and the directors are W. T. O'Neil,
H. E. O'Neil and W. B. Babcock.
Buffalo Gas Company interests have
Frontier Electric Lighting Company
N. Y. The directors are Alexander C.
Frederick Strauss and Stephen Peabody,
Howard L. Clark, Providence, R. I.
Locke, Buffalo. The capital is $800,000.
;

formed the
at

Buffalo,

Humphries,
New York;
Franklin D.

W. T. Algera, C. E. Pringle, D. H. Miller and
others are interested in the Pocahontas Light, Water
and Manufacturing Company of Pocahontas, Ark.,
incorporated
will

distillery

and an

ice

and cold-storage

plant.

In a statement issued by the St. Joseph Railway,
Light, Pleat and Power Company of St. Joseph, Mo.,
the net earnings of the company for 1902 show an
increase of $39,596 over those of the previous year.
In 1902 the net earnings, according to the statement,
were $200,193, as against $220,597 in 1901. The
plant, property and franchise is valued at $9,274,458.

The Merchants' Heat and Light Company's steam

St.

vice-president and secretary of the Granite City and
St. Louis Suburban railway and president of the Texarkana Light and Traction Company. He has held
many prominent positions, mostly of an electrical
nature, and was in chaige of the General Electric
Company's exhibit at the Chicago Exposition of 1893.

John C. Barclay, electrical engineer of the Western Union Telegraph Company, has been appointed
assistant general manager of the company, entering
Mr. Barclay has
upon his duties on April ist.
been employed by the Western Union company for
years,
having
started
as messenger boy.
the last 25
He was stationed in Chicap-o for several years as
electrical engineer of the western division of the company, and removed to New York a year ago after
Colonel dowry's succession to the. presidency of
the company. Mr. Barclay's many western friends
will rejoice at his deserved promotion.

ELECTRIC LIGHTING.
is to have a municipal
and waterworks.

Watervliet, Mich.,
light plant

electric-

of Henderson, N. C, will
receive bids for lighting the town by electricity for

The town commissioners

4,

1903

structures, etc., were made. Hunter McDonald, chief
engineer of the Nashville, Chattanooga and St. Louis
Railroad Company was elected president of the association for the ensuing year.
large number of
exhibits were shown, including some by the Strom-

A

bcrg-Carlson Telephone Manufacturing
the Edison Manufacturing

Company and

Company.

The first annual report of the Electric Club of
Pittsburg, Pa., is issued in the form of an attractive
booklet, under date of March 19, 1903, the anniversary of the club's organization.
feature of this
work which has proven valuable is the formation of
classes for the study of technical subjects under
the instruction of various engineers of the West-

A

inghouse company.

The Worcester Polytechnic Alumni Association

of
held a well-attended and enthusiastic meeting at the Hotel Albert, Eleventh Street and University Place, on Tuesday evening, March 17th.
The
association includes 75 graduates of the Institute.
The next meeting will be held at the same hotel on
April 28th, and all Worcester "grads" in the vicinity
are cordially invited to be present.

New York

with a capital stock of $50,000. The
operate an electric-light plant, water

company

POWER TRANSMISSION.
Anent the suggestion that the stupendous Victoria Falls of the Zambese River in Southern Africa
be

utilized for power, it is stated that the entire
width of the falls is about a mile, the height is
from 400 to 420 feet, as against 167 feet of Niagara

and when the river is ij; flood, it is estimated
volume of water is about double that of
Niagara, giving about 35,000,000 horsepower as running to waste. During the dry season this is much
reduced but, even in the driest years, the volume
passing over the brink is very large.
Falls,

that the

;

heating plant,

located

in

Indianapolis,

Ind.,

which

W. H.

Schott of Chicago, is now
in full operation.
This plant has a capacity of
500,000 feet of steam radiation and 2,000 horsepower of electric load.
The plant contains sev-

was

installed by

new

features
in
which electric-lighting and
steam engineers are particularly interested.
It is
said to be the first central station using the regulator feature, the heat on customers' premises being
controlled by compressed air at the power house.
Mr. Schott asserts that the tests made have shown
that the regulation saves more in operating expenses than was claimed by him prior to the in-

Isham Randolph, chief engineer of the Chicago
Drainage Canal, discussed "The Commercial Phases
Sanitary District" at a recent' gathering of
men in Chicago. Concerning the 27,000
horsepower available by the water at Lockport and
the 17,000 horsepower at Joliet, he emphasized the
importance of keeping the ownership unimpaired in
the Chicago Sanitary District. He valued the power
at $1,100,000 per year, enough to operate the canal
after completion and promptly retire the bonded debt.
As an illustration, he remarked that 16,000 horsepower would furnish the municipal lighting, leaving
the balance for private industries.
of the

real-estate

ELECTRIC RAILWAYS.

Worcester

and Southbridge Street Railway Company, addressed
the Worcester (Mass.) Polytechnic Institute's Electrical Society on "Some Novel Features of Street
Railway Work," on March 27th.

city

The City Council of Plattsmouth, Neb., has given
a 20-year franchise to Charles C. Parmele to erect
and operate an electric-light plant in that city.

stallation.

plant.

a

1903.

J. M. Billingsly and associates have been granted
a franchise to erect an electric-light plant to be
operated by waterpower at Richfield, Utah.

eral

Joseph Jefferson, the veteran aclor, is president
of an electric-light and power company organized at

nied by

a period of 10 years, beginning December I,
The present contract will e.xpire November 1st.

No

and none may

he takes a successful examination.
applies only to Minneapolis, St. Paul and

all

April

A

requiring that street cars be provided with
storm vestibules during the winter months has
passed the Senate of the Texas state Legislature.

A power house to cost $300,000 will be erected by
the Metropolitan Street Railway Company at the
corner of Second and Grand Avenues, Kansas City,
Mo.
is

large portion of the state. The first move in
this direction was made when the Fort Wayne Traction Company of Fort Wayne, Ind., capitalized at
$2,000,000, was sold by Cleveland men to a syndicate
composed of George F. McCulloch of Indianapolis,
Henry Paul, State Senator Fleming of Fort Wayne
and Levering Jones of Philadelphia.
a

The Dixon, Rock Falls and Southwestern ElecRailway Company was incorporated on March
23d. The main office of the company, which is capitalized at $50,000, will be at Rock Falls, 111.
O. E.
tric

Maxson, A. S. Goodell, A. J. McNeil, R. L. Leitch
and H. L. Sheldon, all of Rock Falls, are the incorporators and first board of directors. The company will construct an electric railway through Lee,
Rock Island and Whiteside Counties, III, to connect the cities of Dixon and Rock Island via Rock
Falls.

A

street-railway bill introduced into the Missouri
Legislature by Senator Jewell, providing that children between the ages of six and 16 years of
age shall be allowed to ride for half-fare, has passed
the Senate but is meeting with some obstacles in the
Mr. Jewell declares that the bill appeals
House.
directly to parents who have children in school and
more particularly to those who, by reason of adverse
circumstances, have to keep children out of school
in order that they may work.
Many of these live
in the suburbs, miles away from their places of employment, and the proposed reduction would be of
great benefit to a most worthy class, he says.

SOCIETIES

AND SCHOOLS.

The second

general meeting of the Central Association of Physics Teachers will be held in Chicago
Ijeginning April 9th.
Business
meetings will be
held at the Great Northern Hotel and discussions of
various topics will be given at the Armour Institute
of Teehnolo.gy.

The fourth annual meeting of the American Railway Engineering and Maintenance of Way Association

The Postal Telegraph-cable Company
struct a new line between Birmingham,
Memphis, Tenn.
mingham.

E.

T.

Irwin

is

will conAla., and
manager at Bir-

A

certificate of condition of the Commercial Cable
filed
with the Massachusetts Commissioners of Corporations, March i, 1903, shows the
company's assets to be $43,671,655.
The liabilities
include, extension of cables and plant, $3,621,334;
capital stock, $13,333,300; debts, bonds, etc., $20,774.771; reserves, $5,794,719; balance, profit and
loss, $147,529.

Company

understood that a movement is on foot to
merge a number of Indiana urban and interurban
electric-traction lines to forni a big system covering
It

TELEGRAPH.

bill

was held

at

the

Auditorium

in

Chicago

on

March I7lh, iSth and 19th. The convention -was
very well attended by railroad engineers and superintendents from all over the United States. President G. W. Kittredge presided, and reports -n yards
and terminals, masonry, ties, records and reports,
water service, signs and fences, ballasting, track,
buildings, signaling and interlocking, iron and steel

Work

will again be

taken up soon by the Western
the Great Northwestern Telegraph Company to join New 'york and
Montreal with heavy wires to meet the increasing
business between the two
points.
The Western
Union recently ran a line from New York city to
Whitehall, a distance of 22S miles. At Whitehall
it connects with the line of the Great Northwestern,
which will stretch a wire a distance of 163 miles to
Montreal.

Union Telegraph Company and

The second link of the cable which is to connect
the United States with the Philippine Islands will
be from Honolulu to Midway Islands.
Work preHminary to laying the cable has been commenced.
The Pacific Commercial Cable Company has chartered the steamer Grace Dollar and on April lOth
she will depart from San Francisco carrying supplies and material for the construction of the cable
station on Midway Island.
The British steamers
Aiiglia and Colonia are at present in London being
loaded with the cable.
Argument was begun in the United States Court
of Appeals in Philadelphia last week on the appeal
of the Pennsylvania Railroad Company from the decision of the New Jersey United States Circuit Court,
restraining the company from removing the poles
and wires of the Western Union Telegraph Company from along its lines. Counsel for the telegraph
company argued that the company had a clear right
to maintain its poles and wires upon the lines of the
railroad and was entitled to the injunction pending
the final determination of the case in a suit of equity.
These contentions were combated by counsel for the
railroad company.

PUBLICATIONS.
Recent

bulletins

issued

by the Peerless

Electric

Company

of Warren, Ohio, through its western distributer, the Western Electrical Supply Company of
St. Louis, Mo., describe and illustrate the Peerless
direct and alternating-current desk and direct-current

ceiling fans.

Westinghouse fan

motors for alternating and
direct-current circuits are described in a catalogue
also a folder distributed by the Westinghouse
Electric and Manufacturing Company.
The bracket,

and

'

;

April
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4,

supplies during the ne.^t fiscal
specifications for proposals
and full information will be furnished intending bidM. Meredith, director
ders upon application to
of the bureau, Washington, D. C.

ing with

swivel and trunnion and desk types are illustrated
and described and several views illustrate typical
adaptations of electric fans.
Two new 4S-page bulletins of the Sprague Electric
Company, New York city, describe its iron-armored
conduit and its flexible conduit, conductors and cord.
Tlie first bulletin also illustrates tools for handling
the iron-armored conduit, such as stocks and dies,
pipe cutters, vises, tongs and saws, and also shows
Tools
junction, splicing, outlet and terminal boxes.
for working the flexible conduit, junction and outlet
boxes and plates, couplings and other accessories are
treated in the other bulletin.

An attractive catalogue issued by the Western
Electric Company of Chicago illustrates the W. E.
fan motors for 1903, for both alternating and directcurrent circuits. The different tj'pes shown include
desk, ceiling and bracket fans, and also ventilatingfan outfits. Special mention is made of the ball-andsocket-joint bracket type and the combined ceiling
fan and chandelier. Battery fans and accessories,
such as plugs and receptacles, are also treated.
Views are given of fan

installations.

A

second edition has been issued of the alternating-current calculating device and its book of description and instructions, that has been prepared by
F. G. Baum of Stanford University, Cal., for the
The device is to be
use of electrical engineers.
used in calculating the regulation of a generator,
transformer, or transmission line, or any combination
of these, for any load and any power factor; also
for making any synchronous-motor calculation. In
the new edition some improvements have been made
to extend the range of the device, and two of the
celluloid charts are included.

TRADE NEWS.

electrical

Blank forms with

year.

Wm.

The Commutator Company

of Minneapolis, Minn.,
constantly increasing business, has opto
ened a branch factory in Milwaukee to handle the
business coming from the territory east of MilwauThe Milwaukee factory will be three stories
kee.
This
high and will have a frontage of 177 feet.
building will be occupied exclusively by the Commutator Company. The company's business has
increased so rapidly that the Minneapolis factory is
too small, and in order to give its customers the
The
best service the above move was necessary.
Milwaukee factory is located at Nineteenth Street

owing

.

and

its

St.

The

Paul Avenue.
electrical

The plant of the Flint-Lomax Electric Manufacturing Company of Denver, Colo., was almost totally destroyed by fire recently. The loss is estimated
at $40,000, said to be covered by insurance.

Edward Joy of Syracuse, N. Y., is reported to
have secured the contract for installing the electric
and constructing the conduit system in the
new postoffice building at Jamestowm, N. Y. The
wires

price

contract

is

$16,200.

The Nernst Lamp Company

of Pittsburg, Pa., has
Life Building, Chistock sufficiently larsre to supply the trade
cago.
and consumers promptly will be carried. The rapidly increasing popularity of this lamp promises to
be an important factor in the illuminating field.

opened an

ofiice in

the

N itional

A

of the Reliable Electric Company,
Chicago, consisting of an assortment of
electrical appliances and apparatus, were^ sold at
public auction on March 30th at 144 Franklin Street,
Chicago, by James Wolff, receiver in bankruptcy.

The

assets

bankrupt,

Sealed proposals are being invited until April 27th
Bureau of Engraving and Print-

for furnishing the

display

the

at

dedication

of

the

Louisiana Purchase Exposition in St. Louis, on April
30th, will be a large one, completely outlining and
decorating the large Administration Building, which
will be surmounted by a waving, flexible electric flag,
the flag design being that adopted by the exposition.
The Elblight system will be used for this decoration.
In August last, the Elblight Company of America,
New York city, made up a sample outfit of the Elblight system for lighting one of the tunnels of the
Pennsylvania Railroad. This installation has been
in steady operation ever since, and of all the lighting
systems which have been tried in the tunnel, the
Elblight system is said to have been found to be
the only one that could last, owing to the sulphuric
acid in the moisture on the walls of the tunnel and
the disintegrating influences of the gases emitted by
the steam locomotives. This instance should be of
interest to those requiring a system of lighting that
is gas-proof and acid-proof, as well as water-proof.

The Cleveland Woolen

Mills, Cleveland, Tenn.,
is
open for immediate delivery of a lOO-kilowatt
direct-current dynamo (second-hand preferred).
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BUSINESS.
The Carolina Locust Pin and Mica Company,
Franklin, N. C, announces that it has increased its
capacity recently and is in better position than ever
to take care of its customers promptly. The best
variety of locust is used and its pins are said to be
of superior workmanship. The company carries
large stocks ready for immediate shipment.
Electric Appliance Company, Chicago, western
agent for Gutmann wattmeters and Adams-Bagnall
arc lamps, states that its sales on lamps and meters
for the last three months have surpassed those of
any similar period in or out of season. Both of these
factories have enlarged their facilities, so that the
increased business is promptly taken care of.

The

The Western Electric Company of Chicago has
issued circular letters to present and prospective customers, calling their attention to the economies derived from the application of electric motors for
power purposes. For over 15 years the company has
been manufacturing and installing in some of the
largest plants throughout the world direct-current
motors and generators, and it offers the benefit of
advice derived from this long experience. The company manufactures direct-current motors ranging in

from one-thirty-sixth horsepower up to 500
horsepower, and has issued two new power-motor bulletins in order to help its customers decide on their
requirements.
sizes

Diamond special commutator compound is not a
grease, but a combination of chemicals that act as a
lubricant, and which is said to stop sparking, put
a hard, glossy finish on the commutator, and, therefore, prevent excessive wear of both commutator
and brushes, and increase conductivity of brushes
by removing dirt and keeping clean contact. The
Central Electric Company of Chicago carries a large
stock of this compound, which it offers at reasonable
prices.

Since the enlargement of its works at Sandusky,
Ohio, the Warren Electric Manufacturing Company
has made great strides in the alternating-current
field.
Machines for the following-named places are
among the recent orders booked by this enterprising
concern: Louisiana Purchase Exposition Company,
St. Louis, Mo.
St. Louis Insane Asylum, St. Louis,
Mo. (two) North Baltimore, Ohio Knoxville, III.
Southern Pines, N. C. (two) Milton, Pa. ; Chardon,
Ohio; Wallaceburg, Ont. (two); Burlingame, Kan.;
Avondale, Pa. Junction City, Ohio Los Angeles,
Cal.
North Amherst, Ohio Manchester, Ohio Sellersville. Pa.; Dublin, Texas; Troupe, Texas; Cape
Marietta,
May, N. J. (three); Manchester, Vt.
Ohio; Spring City, Utah; Nephi, Utah.
;

;

;

;

;

;

;

;

;

;

The American District Steam Company of Lockport, N. Y., installed some 35 steam-heating plants
for electric-light companies last year, besides making
additions to a number of others previously installed.
The company is now installing large plants at Baltimore, Md., Birmingham, Ala., Paducah, Ky., and
Rockford, 111., and has just received an order for
a large additional installation to the steam-heating
plant at Atlanta, Ga. Owing to the unprecedented
demand for its product, the company has had to
double the capacity of its shops in Lockport and
North Tonawanda, N. Y. The American District
Steam Company is the only company in its line of
business that manufactures all the material and
devices used in the installation of the work. Il is
also the pioneer in the business and has had years
of experience in installing steam-heating plants in
connection with a central supply.

Armour & Co. are making tests at the Union Stock
Yards, Chicago, of the Nernst lamp, manufactured
Lamp Company of Pittsburg, preparatory, it is understood, to an extensive installation of
this lamp in their offices and works.
The town of
Rouses Point, N. Y., has lately adopted three-glower
Nernst lamps for street lighting, and the completing
of the installation was made the occasion for a local
demonstration. Deere & Co. of Moline, III., have,
at the end of a seven months' trial of the Nernst
lamp, found this illuminant so superior to the arc
and incandescent lights, that the latter are being
displaced as rapidly as is consistent with shop pracby the Nernst

tice.

It is the intention to light the entire establish-

ment with Nernst lamps.

Another Deere

interest,

the Velie Carriage Company of Moline. III., was led,
by observing the above trial, to install in its plant
a complete Nernst system, using a hundred lamps
of the three and six-glower types.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Fate?it
723,240.

Passenger Conveyor.

longa, Paris, France.

Dominique A. Casa-

Application filed October

1902,
The conveyer comprises a number of stages drawn at
Electomagoetic
electric motors.
different speeds by
clutches are arranged to engage the driving pulley. (See
cnt on next page.)

ID,

Telegraph Key.

723,253.
con,

Ga.

Application

William E. Duncan, Mafiled

November

ii,

1902.

The base and

lever are formed cf a single piece of
spring metal, with the lever disposed above and movable
vertically toward and from the base.

723,259.

Electric Signaling Device.

New

London, Conn.

William Eraser,
filed August

Application

12, 1902.

Combined wiih an electric circuit and a signaling device
are an expansible anoulus aod adjacent contacts secured
to the tprminals of the electric circuit the contacts being
connected with the annulus in such manner as to be
brought together by the expansion thereof.

Automatic Release Device for Rheostats
and Heaters. Clarence E. Freeman, Chicago,
111., assignor to Max C. Krueger and the McGuire Manufacturing Company, Chicago, 111.
Application filed December 12, 1901.

723,261.

The

release comprises a magnet coil and a headed pin
arranged to project loosely through thii coil, the head of
the pin forming a support for the pin and constituting the
armature for the magnet coil, the projecting end of the pin
being arranged to engage the rheostat arm directly. (See
cut on next page.)

Jacob P. Riedin723,309. Telephone Attachment.
Application filed September
ger, Oberlin, Ohio.
13- 1902.
An attachment to relate the bell-ringing shaft of a telephone comprises a receiver arm adapted to be raised and
lowered, aod positive engaging and operating mechanism
between the arm and shaft constructed to rotate the shaft
when the arm is raised and to continue the rotation in the
same direction when the arm is lowered.

Office)

March

24, igoj.

Electric Burglar Alarm. Solomon Schwarz723.320.
schild, Rochester, N. Y.
Application filed September 3, 1901. Renewed June 23, 1902.
In the alarm are a telephone circuit, a subscriber's instrument connected therein, a local house-alarm circuit,
and means operated by the alarm circuit and operating
the telephone-hook switch of the instrument for sending
an alarm signal over the telephone circuit.
Electric Display

723.321.

Sign.

Francis

M.

Sheri-

dan and Eugene Behrendt, New York, N. Y.,
assignors of fifty-five one-hundredths to Max
Schey, New York, N. Y. Application filed May
1902.

6,

The

sign comprises electric tamps, electric circuits for
same, an insulated plate carrying the spaced terminals of the circuits for the lamps, a contact plate having a return wire for the circuits and formed with apertures in alinement with the terminals on the insulated
plate, and a circuit-closer having pins arranged to form a
predetermined design and adapted to pass through sundry
of the apertures in the contact plate.

the

Armored Element for Electric Batteries.
Elmir A. Sperry, Cleveland, Ohio, assignor to
the National Battery Company, Cleveland, Ohio,

723,326.

May

and Jersey

Application filed
City, N. J.
1901.
comprises
a plate or grid'
An armored-battery element
active material, and 3 fabric which is attached to and incorporated with the active material, the active material
extending through the interstices of the fabric and forming substantially the surface of the electrode.

25,

Storage Battery.
723,727.
land, Ohio, assignor

Elmer A. Sperry, Cleve-

the National Battery
Company, Cleveland, Ohio, and Jersey City, N. J.
Application filed August 12, 1901.
to

A composition for storage-battery elements consists of a
finely divided metallic lead moistened with a mixture of a
neutral liquid and

ammonium

Storage Battery.
723.328.
land, Ohio, assignor

hydroxide.

Elmer A. Sperry, Cleveto

the

National

Battery

Company, Cleveland, Ohio, and Jersey City, N.
Application filed August 12, 1901.

J.

The composition described

ammonium

sulphate, and

consists of active material,
a catalytic agent.

723,329-. Manufacture
teries.
Elmer A.

of Envelopes for Storage BatSperry, Cleveland, Ohio, assignor to the National Battery Company, Cleveland, Ohio, and Jersey City, N. J. Application

filed

August

igoi.

12,

The process of preparing fiber or fabric for storage-battery envelopes consists in subjecting the fiber or fabric to
a nitrating mixture composed of about 113% parts of nitric
acid of I 42 degrees gravity and about 150 parts of sulphuric acid of 1. 84 degrees gravity at a maximum temperature of about 7S degrees Pahrenbeit. whereby the carbohydrates other than the starchy carbohydrates are
nitrated and the starchy carbohydrates are not nitrated,
and subsequently washing out the fiber or fabric.
Trolley Reverser. Francis H. Burnham,
Essex, Mass. Application filed March 10, 1902.

723,360.

A trolley-rope controller consists of an inclosed case
having a coiled spring, has one end secured to a stud and
the opposite end secured to the journal upon which is secured a rope pulley, and the exterior of the case is provided with pockets adapted to catch the dripping water
from the trolley.
Apparatus for
723,369.
ances.
Roger W.
Application

Measuring Electrical ResistConant, Cambridge, Mass.

September

29, 1902.
In the apparatus are two independent metallic circuits
having a conductor common to both, a source of current
for the circuits, a telephone receiver in the common conductor, a rheostat having its resistance coils connected
with one side of one circuit and with the common conductor around or in shunt with the telephone receiver,
and a rheostat switch co-operating with the coils.
filed

Trolley Wheel. Nathan T. Hazen, Newburyport, Mass., assignor of one-fifth to John
Coffin, Newburyport, Mass.
Application filed

723,385.

W.

February

5,

1902.

Spring-retracted guides are arranged at opposite sides
of the wheel.
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723j398.

Art of Operating Electrolytic

Cells.

Ernest
Appli-

A. Le Sueur, Sault Ste. Marie, Canada.
cation filed April 24, 1901.
The improved art of operating electrolytic cells having
porous diaphragms separating bodies of liquid on the
anode and cathode sides, respectively, is described. It
consists in ieeding solution to be decomposed to the
anode compariraeDt, maintaining a greater fluid pressure
on the anode side of the diaphragm than on the cathode
side, whereby movement occurs of solution from the anode
compartment, through the diaphragui to the cathode compartmeni, and feeding water to the cathode compartment in such a manner as to displace an equivalent volume
of the aikalina solution from the cathode compartment.

switch of the section and thereby close the switch, and
means to open automatically the normally closed switch of
a section Co the rear, and thereby open the normally open
switch of the rear section.

723,607.

W.

Sectional Electrical Switchboard. Thomas
Jardine, Englewood, N. J. Application filed

August

8, 1902.
The switchboard comprises a number of sections each
having a plurality of conducting elements for connection
with a circuit, and adjustable means for connecting the
corresponding conducting elements of the several sections

Device for Filing Commutators for Dynamos or Motors. Joseph B. Macintosh, Lexington, Mass.
Application filed July 10, 1902.

A device for filing commutators while still in place in
a motor or dj-namo comprises a file holder having means
adapted to be engaged by the yielding brush-holding fingers of the dynamo or motor, and a file yieldingly carried
by the file holder.
Engine-controlling Apparatus. Robert J.
Shechy, New York, N. Y. Application filed June

723,413.

1901.

Combined with the governing devices of a marine engine are an auxiliary engine adapted to move the devices,
means whereby a change in the draft of the ship will admit pressure to the engine, a retarding device opposing
the movement of the engine, and electric means whereby
a further change in the draft of the ship will control the
retarding device.

Means for Operating the Points of Overhead Wires on Electric Railways. Henry Coland Charles \V. CoUins, Manchester, Eng-

723,441.

lins

—PASSENGER CONVEYOR.

filed

pivot-

supported at the junction of the overhead wires is
combined with a central swiveling road-lever and means
intermediate for transmitting the motion of the lever to
the overhead switch-plate and thereby raising and lowering
the same, and means on the tram-car for operating the
ally

Electric

Ayer,

Electrode for Storage Batteries. Thomas
A. Edison, Llewellyn Park, N. J. Application

November

filed

For

this

28,

1902.

and succeeding patent see page

Reversible Galvanic Battery. Thomas A.
Edison, Llewellyn Park, N. J. Application filed
28,

Storage
723.451.
delphia, Pa.,

Justus

B. Entz, PhilaElectric Storage

Application

August

28, 1900.
A plate has a hook-like terminal that extends opposite
the face of the plate, whereby the wall of the compartment is clamped between the bill of the hook and the
face of the plate so that the latter is held to place in respect to the walls.

Holder for Telephone Receivers. Sigmund
Konigstein, San Francisco, Cal. Application filed

723,471.

December

19, 190T.
-Means are provided by which a receiver may he engaged and held in a substantially horizontal position.

723.478.
bcth,

Burglar Alarm. George W. Mills, ElizaN. J. Application filed April 15, 1902.

A combined door-stop and alarm comprising a housing
or casting provided with means for engaging the floor, and
supports a battery, electromagnet and bell, and means for
closing the circuit and sounding the bell.

723,398.

Igniter-Operating Mechanism for Explosive
Engines. Theodore C. Menges, Waterloo, Iowa,
assignor to the Cascaden Manufacturing Company, Waterloo, Iowa. Application filed August

723,540,

29,

1902.

An

oscillating electrode

in its normal position, in combination with a stop carried
by the arm and arranged to hold the arm temporarily
against the tension of its holding means.

722,766.

man,

Lamp.

Electric Headlight

Ashland,

Ky.

Harlan P. Wellfiled June 4,

Application

1902.
In the lamp are a magnet coil, a casing therefor, an
armature movable in such coil, a clutch for engaging one
of the carbons, and a non-magnetic base supporting the
casing and having arms designed to rest on the support
and to be held by the ears.

Electric

Heating

Company,

November
tool carrier,

Boston,

13, 1902.
provided with

a shunt for cutting out the resistance, and
make-and-break contacts for the shunt, the tool carrier
being movable by the placing of the tool thereon to break
the shunt contacts.

resistance,

Adjustable Support for Telephone ReceivFrank J. Becker, Hamilton, Ohio, assignor
Applicato Addison Bybee, Indianapolis, Ind.

ers.

tion filed

August

8, 1901.
is mounted on the arm and a hellpivoted on the bracket to be engaged by
the latch and connected with the circuit-controller of a
telephone.

latch pivotally

crank lever

is

Electric Furnace.

Charles S. Bradley,

New

Application filed June 19, igoo.
consists of a rotary wheel or annulus forming the receptacle for the material under treatment, the
annulus having sides and bottom each formed of sectional
plates, each of the plates consisting of a metal hacking
provided with a suitable lining secured thereon, and
means for passing the current through the material within
the furnace.

York, N. Y.
The furnace

Trolley. Harry H. Bryant, Allegheny, and
B. McGaw, Pittsburg, Pa., assignors of
one-third to Oliver A. MacVay, Pittsburg, Pa.

723,646.

John

Application

filed

November

26,. 1902.

Spring-held guard disks are provided on the shaft of the
wheel.

Switch for Electric Railways. George, W.
Linder, Baltimore, Md. Application filed October iS, 1902.
The switch has grooved arms, in the side walls of which
are slots, and clamps are arranged on the ends of the respective arms for engagement with the trolley wires.

723,690.

Telephone Toll Register. George A. Long,
Hartford, Conn., assignor to the Gray Telephone
Pay Station Company, Hartford, Conn. Appli-

November 21, 1901.
In the device are a gong, a register, a rotary tumbler for
operating the register, a hammer-lever and hammer operatively connected with the tumbler, and a gong muffler
operatively connected with the tumbler and adapted to
mutfle the gong during a predetermined rotation of the
tumbler.

cation filed

—

ELECTRIC TERMINAL
THERAPEUTIC BLANKET.

NO. 723,797.

723,786.

Motor.
Adolph W.
Pa., assignor of oneWilford, Philadelphia, Pa.

Alternating-current

Schramm, Philadelphia,
half to

Edward

Application

B.

July

filed

26,

1902.

An electric motor having an armature of the direct-current type is combined with a transformer, the field-coils of
the motor being connected to the supply mains in series
with the primary winding of the transformer, and the
brushes or sets of brushes of the motor having means
whereby they are connected to the secondary winding of
the transformer. These means include contact pieces
connected at intervals to the secondary winding and an
arm placed to operate upon the contact pieces, the connections being so made to the secondary winding that the
armature will rotate in one direction when the arm contacts with certain of the contact pieces and will rotate in
the opposite direction when the arm contacts with others
of the pieces,
723,788.
hall,

Resistance Box.
Pa. Application

Samuel
filed

S.

1902.

29,

The box contains

a plurality of resistance units removably hung therein, each unit consisting of a series of grids
supported between side plates and being supported and
removable from the bos independently of the other units.

Connector for Accumulator Plates. George
A. Washburn, Cleveland, Ohio, assignor to the
American Motor Carriage Company, Cleveland,

723,791-

Ohio.

Original

Divided

and

application filed July 28, 1902.
application filed October 6,

this

1902.

The connector

consists of a

member adapted

upon the adjacent edges of abutting

cells

to

rest

and having

downward extensions

within the cells adapted to connect
with the plates of the cells, and means carried by the connector for maintaining adjoining cells in a fixed relation.

Electric
Terminal Therapeutic Blanket.
William E. Williams, Snringfield, Ohio, assignor
of one-half to A. Phillips Ludlow, Springfield,

723,797.

Ohio.

Application

filed

November

3,

part of the mechanism.

1902.

An electric therapeutic blanket consists of a main body
portion divided into sections and a head portion formed
with side pieces and a top piece adapted to be folded over
and envelop the head of the patient, electric heating devices in each of the sections and in the head portion,
means to control the current in all of the devices uniformly, and means to control tbe current in each of the
devices separately. (See cut.)
Reissue.

Llectric Conductor. John D. Nicholson,
Pittsburg. Pa., assignor to the Pittsburg Reduction Company, Pittsburg, Pa. Application

Electric Railway. Harold Edwards, BosMass. Application filed June 16. 1902.
Pans of [he sysit in are a trolley rail having a number of

ton,

sections; a normally broken connection between each section and [be main feed-wire; a normally
open switch for controlling each of the connections- a
circuit for operating eachof [he normally open switchesa normally closed switch in each of the operating circuits'
and means to cause a trolley upon entering a section to
close automatically the operating circuit of the open

August
A compound

filed

and

17,

1900.

electrical conductor is composed of a core
a shell of different metal drawn into wire, one metal

being aluminum and the other copper.

Telephonic Apparatus. Charles G. Burke,
Brooklj'n, N. Y., assignor of one-half to John
Q. A. Whittemore, Boston, Mass. Application
filed February 28, 1903.
Original No. 719,432,
dated February 3. 1903.

12,103.

In the system are a line, a local circuit, a plurality of

Car or Vehicle Propulsion. Philln Pfeil,
Chicago, 111. Application filed October 14, 1902.
One claim reads; In car or vehicle propulsior;, the combination of a main storage battery, a seeondary storage

723,727.^

independent induction coils composed of long fine-wire
and short coarse-wire- coils, the first-named coils being
connected with the line circuit and the others being connected up in the local circuit, and a telephone receiver in
the local circuit.

•

Mun-

Wales,

November

723,717.
is

723,592.

insulated

In the device are an arm pivotally supported to oscillate
a horizontal plane and constructed to support a telephone receiver, and means for resiliently holding the arm
in

—ELECTROLYTIC CELL.

723,694.

Edison Screw Switch-holder for Incandescent Lamps.
Oscar Zielmski. Berlin, Germany.
Application filed May 17, 1902.
An improved socket is described.

723,510.

Telephone-receiver
Support.
Daniel W.
Shiek, Chicago, 111., assignor to Addison Bybee,
Chicago, 111. Application filed October 21, 1901.

723.742.

Soldering-iron Stand. James I.
Mass., assignor to the

Mass. Application filed
The stand has a movable

723,643.

1902.

Battery.

assignor to the
Battery Company, Philadelphia, Pa.
filed

Simplex

A

264.

723.450.

November

The switch has a series of contact sockets secured to
around the shaft, movable contact pieces, fusible
wires connecting the contact pieces in pairs, a frame slidabie on the shaft and supporting the contact pieces over
the contact sockets, guides for the frame, and a cam revolving with the shaft and operating to depress the frame.

Cambridgeport,

723,635.

road-lever.

723.449.

Rogers, NewJanuary 15,

circuit.

723,634.

AUTOMATIC DEVICE FOR
RHEOSTATS AND HEATERS.

Manchester, England. Application
June 9, 1902.
An overhead switch-plate with curved under face

filed

the base

the tool, the stand being included in series with the tool in
the circuit, a short-circuit device acrosF the circuit between the stand and the tool, and a circuit-breaker for cooperating with the short-circuit device to break the short-

723,261.

ford.

Charles
Application

H.

N.

1902.

723,633.

land, assignors to Albert Henry Collins, Manchester, England,
and Ernest Worth Collins,
Arthur Collins and Sidney Herbert Hyde, Sal-

NO. 723,240.

market

circuit in series with the tool for supplying heating current thereto, a stand for receiving the tool, the stand being
provided with a resistance adapted to heat the stand, and
means for introducing the resistance into series circuit
with the tool.

Heat-controller Stand for Electric Smoothing Irons. James I. Ayer, Maiden, Mass., assignor to the Simplex Electric Heating Company,
Boston, Mass. Anplication filed January 6, 1902.
The device comprises a stand, a tool normally occupying
the stand when not in use. an electric circuit for heating

W.

Electric Switch.

72^,732.

together.

Heat-controller Stand for Electric Smoothing Irons. James I. Ayer, Maiden, Mass., assignor to the Simplex Electric Heating Company,
Boston, Mass. Application filed January 9, 1902.
The apparatus comprises a tool to be heated, an electric

1903

4,

battery, a motor, a dynamo, switching devices for throwing
the dynamo into circuit with either battery, switching devices for throwing the motor into circuit with either
battery, and a mechanically operated device for cutting
out the dynamo when its voltage is lower than the voltage
of the battery it is charging.

723,63

(See cat.)
723)399-

7,

April

.

;
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White River Power Transmission for

The

Dalles.

The

Dalles. Ore., situated on the Columbia River,
a thriving village of 4,000 .population, 86 miles
from Portland. It was founded in 1S57 and derived
its
name from the fierce rapids in the Columbia
River, a few miles from the town, which were named
by the earlier Canadian voyagers of the Hudson
• Bay
Company. Being the head of navigation until
is

the year of iSSi,

it

was the only shipping point

the interior of Oregon.

In that year the

first

to

rail-

was completed to the East. At once large
numbers of eastern people settled in the country
south of there, engaging in wool and wheat growThe population increased rapidly, and in the
ing.
road

Fig,

I.

Interior of

Fig.

3.

Head

Power House.

under the name of the Wasco Warehouse Company
to handle wool and grain, trade in which had increased
surprisingly.
In 1901 this corporation was reorganized into the Wasco Warehouse Milling Company, having a capital of $300,000, and composed
of the leading business men and bankers. It having
.been decided to build a flouring mill at The Dalles
of a capacity of 700 barrels a day, the question of
power supply was taken up. It was quickly decided
Shortly aftertthat electricity was the most feasible.
^ward the new company purchased all the holdings
/of The Dalles Electric Light and Power Company,

.

I

was running to its full capacity, it
soon decided to examine the numerous water-

[but as that plant

powers within a few miles of the city, among which
may be mentioned one at Hood River, 22 miles west
another at Klicitat River in Washington, 20 miles
west; the Celilo Falls in the Columbia River, with
a fall of 34 feet, about 12 miles east; the Des Chutes
River, 18 miles east, and the White River, a branch
jDf

the

of

all,

offered the

to the Pacific Bridge Company of Portland to
develop the power and build the plant. Work was

let

started in August, 1901,

and the plant was

to

have

been
completed before November 15, 1901, but
through unforeseen delays it was not ready for
operation until January 5, 1902. During this time
the flouring mill was built and waited its^ power.

The power plant is situated, as a bird flies, 27
miles south of The Dalles, at White River Falls, on
White River. Its source of water is at the foot
of Mount Hood, which is about 40 miles distant,
and there is sufficient water at all times of the year

a view of the head of the intake for the pipe line,
showing the dam across the river.
There are at present three waterwheels, two of
which are direct-connected to two three-phase, 500-

is

kilowatt,

2,300-volt generators, operating at 60 cywith a current capacity of 126 amperes each.
The other wheel is direct-connected to a 30-kilowatt
exciter.
This wheel is also in reserve for another
generating machine in case business requires its
output. The waterwheels were made by the Knight
Waterwheel Company of Sudder Creek, Cal., and
the electrical apparatus by the General Electric Company. The current is led through three 400-kilowatt
step-up transformers of the air-blast type, in which
The transformits voltage is raised to 22,000 volts.

cles,

Fig. 2. Sub-station and Old Steam Plant at The Dalles.
Showing Dam.
Fig. 4. Power House Located in the Canyon of the While River.
WHITE RIVER POWER TRANSMISSION FOR THE DALT.ES.

of the Intake for Pipe Line,

following 3'-ear a small electric-light plant was inIn 1890 it was reorganized as The Dalles
stalled.
Electric Light and Power Company. The new company increased the plant each year as it was needed.
On September 11, 18S3, a corporation was formed

Tsras

est cost

No. 15

1903.

it
was decided that the last
most advantages, including lowfor development, and in 1901 ti contract was

examination

named

ii,

Des Chutes, 27 miles south.

After careful

from melting snow. There are two falls in the
river at the head of the works, and the power station, which is of stone, 30 by 60 feet, is at the bottom of the second fall. The accompanying illustragive an indication of the roughness of the
country in that region and of the difficulties in building a plant where there are no railway facilities
and only a rough mountain road. The White River
The
Falls are shown in Fig. 5 on the next page.
tions

station is 75 feet lower on the right side, and its
general location in the canyon may be judged from

The river runs through a gorge worn by
4.
time in the solid basalt rock, and as there is a bend
Fig.

in the river at that point,

it

is

impossible to obtain

showing the power house and falls together.
The power house is built of stone and is placed

a view

10 feet above the level of the river. It utilizes a
head of 131 feet, the elevation of 10 feet above the
river insuring freedom from any interference that
might be caused through freshets in the river. At
the head of the falls there is a concrete dam eight
feet high, from which the water is carried in a
wooden flume, 54 inches in diameter and 1,200 feet
long, laid one foot fall to a hundred, and delivering
a head of 119 feet at the waterwheel pit. Fig. 3

are connected in delta, and are cooled by air
furnished by a motor-driven blower, a second blower
being held in reserve. The switchboard is made of
blue Vermont marble and has three oil-break switches.
Fig. I illustrates the interior of the power house,
showing on the right the two 500-kilowatt alternators and on the left one blower, the two blower
motors, the transformers and, near the door, the
switchboard.
The transmission line is 27 miles long, and is
composed of No. 6 B. & S. bare copper wires, placed
on glass Insulators. The conductors are transposed
every mile. The main-line poles are 35 feet high,
and those in The Dalles are 60 feet high, all being
cedar, with eight-inch tops.
They are set 40 to a
mile, without any treating to the butts.
A telephone
ers

line is carried six feet

below the high-potential

line,

transposed every five poles. No inductive
effect whatever has been noticed in telephone trans-

and

is

mission.

The sub-station at The Dalles (Fig. 2) is built
of brick, the dimensions being 27 by 45 feet. It
contains three transformers, each of 375-kilowatt caair-cooled under a pressure of five-eighths
ounce by a blower, a second blower being held in
The voltage is here reduced to 1,100 volts
reserve.

pacity,

—
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There is also one 35-light, constantlor distribution.
The high-potential
current, 6.6-ampere transformer.
switches are of the oil-break type, mounted in a
brick vault. There are also two oil-break switches
on the low-potential circuit. The switchboard is of

Vermont marble.
The 35-light transformer

blue

for street lighting, the
arc lamps used being of the enclosed type and of
is

1,200 candlepower, all connected in series.

The lamps

consume about 72 volts at the arc.
The current being used at present

divided as

this plant
duction motor, operating at 1,040 volts
used steam for 12 years. A saw mill which used
steam for five years installed last month one General
Electric 30-horsepower induction motor, operating
;

220 volts.
The lighting circuit has a voltage of 1,040 volts,
which is stepped down in the residence district for
incandescent lighting to 104 volts, while in the busiat

ness district it is stepped down to 115 volts. The
city is lighted on a flat rate, no meters being used.
.•\t present there are 3,000 lights on the incandescent circuit, 29 enclosed arcs, 29 street arc lights,

two three-horsepower motors in blacksmith shops
and one five-horsepower motor in a marble works,

no

volts.

old steam plant, which was shut down as
soon as the new one was completed, can be seen

The

FIG.

5.

WHITE RIVER POWER TRANSMISSION FOR THE
DALLES. WHITE RIVER FALLS,

—

(Fig. 2), back of the new sub-station.
capacity of this plant was 375 horsepower.

in the picture

The
The new

has so far not shut down
is somewhat over a year
said to be the best of its kind

electric plant

once since starting, which
ago.

The

plant

is

be found on the Pacific Coast. The company
intends shortly to build about 30 miles of line into
Sherman County and light the towns of Morrow.
Grass Valley and Wasco, the populations of which
are 500, 300 and 1,000, respectively. This new project
to

about 400 horsepower for lighting and running four flouring mills. It will tap the line about
midway between The Dalles and White River, and
the line voltage will be the same, 22,000 volts.
will use

Demand

for Steel Castings in Ireland.

Consul William T.

Touvelle

at

Belfast,

Ireland,

from recent investigations and from numerous inquiries received from different firms in
that city, he is satisfied that a good market is open
says

that

.American manufacturers who can supply steel
castings of high permeability for electrical works.
Castings of magnetic steel, for field magnets of electric motors and dynamos, and magnetic steel or
iron-sheet stampings, of high permeability and low
hysteresis, for armature cores, are mentioned.
L. B.
Mollan & Co., Alexander Street West, Falls Road,
electrical and mechanical engineers and contractors,
and Millin & Co:, Ultonia Works, 59 Victoria Street,
are desirous that their names may be brought to the
attention of steel manufacturers of the United States,
as they are large users of the castings described.
Two lines of ocean steamers run direct from the
United States to Belfast, Ireland the Lord Line
from Baltimore and Newport News and the Head
Line from New Orleans.
to

—

Electric Railways in Europe.

At a meeting of the St. T-ouis chapter of the
American Institute of Electrical Engineers on April
3d, some interesting data regarding the Langen suspended electric-railway system, erected between Barmen and Elberfeld, Germany, was presented by
Franz Welz. Mr. Welz said:
"In October, 1902, this system was proposed to
solve the problem then confronting the Berlin au-.
thorities.
It was estimated that the cost of such
a road would be about $400,000 per mile
that is
very much cheaper than the cost of installing an
;

is

follows: The company's flour mill has two 200,horscpower General Electric induction motors, one
of 50 horsepower, operating at 1,040 volts. Another
flour mill has a Westinghouse lOO-horsepower in-

the latter taking

Suspended

In
ordinary elevated railroad of the same capacity.
this case an average speed of about 20 miles per
hour was provided for.
'T believe you are all more or less familiar with
the construction details of the Barmen-Elberfeld
suspended railroad, and I will only state briefly
a
few general facts.
This railroad is characterized by the employment of only one rail carried by a light girder, which is supported by iron
trusses, the construction of which varies with the
conditions:
These trusses are placed about 105 feet

The cost of this construction for double
including the 22 stations, the suspended car
houses, the foundations and licenses was only $200,000 a mile.
The motor cars will accommodate 64
persons and weigh 13.4 tons that is, less than 600
pounds per person. This small weight results from
only two
the simple arrangement of the wheels
wheels instead of four for each truck and with no
long axles. The fact that the vertical parts of the
car withstand a tensile strain instead of being in
compression, and the lack of lateral torsion effects
allow a light construction of the car.
"The trucks are placed on 26-foot five-inch centers, and the two wheels of the truck are on 44inch centers. These trucks are connected to a frame
on which the car is suspended by means of a curved
bracket, so that the center of gravity is far below
the supporting girder.
This bracket is U-shaped,
with a gap of one-fourth of an inch between it and
This does not prevent the car from
the girder.
swinging, but limits the swinging to this extent.
The wheels are each provided with two flanges, i 3-16
inches deep, so that there is no possibility of the
wheel leaving the track. Another arrangement prevents the car from falling in case a tire breaks.
This new system is said to have many great advantages over the two-rail, ordinary system and the
With this
elevated railroad of the same capacity.
system, sharper curves can be taken at high velocity.
In the Elberfeld-Vohwinkel line, the. sharpest curve
In terminal stations, a
has a radius of 270 feet.
radius of go feet is employed, and for sidings 24foot curves are permitted.
These curves are well
constructed, and all who have traveled on the road
speak of its easy riding qualities, notwithstanding
that full speed is maintained.
"In order to compensate for the centrifugal forces
in the ordinary railroad, the outer rail must be
raised from six to eight inches on curves, but this
elevation is not sufficient for very high velocities and
sharp curves. If this elevation is increased, it may
happen that the car, when running at low speed,
will tip towards the center of the curve.
"In the case of a suspended road, the conditions
are far more favorable, and a limit exists only in
the space for the passing of a car under the supporting structure.
"A declination of 35 degrees is produced by a
radius of 270 feet, with a speed of 56 miles per hour.
Supposing a speed of 125 miles, the same declination
In the
requires only a curve radius of 1,500 feet.
ordinary railroad, a radius of not less than 1%
The inexactness in the
miles would be required.
parallel positions of the two rails in the case of the
lateral
disagreeable
railroad,
produces
ordinary
In a suspended railroad such shocks are
shocks.
avoided, as there is only one rail, and the horizontal
inequalities produce only a slight oscillation which
cannot be noticed by the passenger. As these lateral
shocks increase with the square of the velocity, the
difficulties in the case of the common railroad for
high speed become nearly insurmountable and the
superiority of the suspended railroad over the common for high-speed work is marked.
"The suspended railroad further shows a very
low consumption of current. The maximum speed
of the Barmen-Elberfeld railroad is 32 miles per
hour. Under this condition the current consumption
is I.I kilowatt-hours per car-mile, and the consumpIt must be
tion per ton-mile 0.08 kilowatt-hour.
taken into consideration that there is a station about
concurrent
These figures for
every 2,200 feet.
sumption are lower than those 'of many ordinary
railroads of lower speed. The reasons for this high
economy are the facts that the mono-rail system has
a considerably lower traction coefficient than ordinary railroads. The number of wheels is two instead of four for each truck, and the whole weight
There is no
of the car is utilized for adherence.
doubt that coupling the v heels mechanically byiiieans
which .are
produced
energy
are
of two rails losses of
avoided in the case of the mono-rail system. Again,
it has been proved by tests that by employing only
one wheel for each truck instead of two the current
consumption can be reduced to 0.05 kilowatt-hour
per ton-mile.
"The experts who made these tests therefore
recommended the construction of cars in the future
with only one wheel for each truck. These favorable

April II, 1903
permit an acceleration of 170 feet per
minute when starting time is limited to 40 seconds,
and the effective speed of 32 miles per hour must
be obtained without shocks."

conditions

The czar of Russia has caused to be built a short
length of electric suspended railway from his palace
to the Gatchina railroad station, in order to demonstrate its adaptability for long interurban routes.
The system adopted is the invention of H. W. Romanoff, and possesses several points of interest to the
American electric-railway man who is unfamiliar
with this type of electric car. The railway is only
2,100 feet in length, and the permanent structure
consists of steel girders, cross-joined, holding the
rail, strengthened by an iron belt, serving as a foundation for the rail. The construction can be changed

apart.
track,

;

;

FIG.

I.

SUSPENDED ELECTRIC RAILWAYS IN EUROPE.
CURVE ON ROIVIANOFF RAILWAYS.

to meet local conditions.
At present Romanoff uses
fixed T-shaped standards, supporting a double track,
but it is possible to make a single track with switches
or passing places. The greatest incline on the short

railway in Gatchina is 0.018 per cent, and the smallcurve has a radius of 35 feet. The structure at
curve is illustrated in Fig. i, while Fig. 2 gives
a view of a car stopping at the station in Gatchina.
The weight of the railway depends, of course, on
the weight of the car for military purposes 75 tons
per mile is said to be sufficient but for passenger
purposes it is from 260 to 400 tons per mile. This
system is divided by Romanoff into different types
as follows:
(i) The main-line railway for heavy
traffic and high speed, i. e., 120 miles and over
(2)
for high-level city traffic without impeding the ordinary street traffic; (3) for military portable railways,
or for other purposes, such as mining and light
freight traffic; (4) for postage purposes, light parcel
and express-letter cars, which require a very cheap
and very light line, and travel at 150 miles per hour.
An estimate has been made of the cost of a railest

this

;

;

;

way such

as that proposed from St. Petersburg to
Moscow, 345 miles long, with 66 trains traveling
simultaneously, with a speed from 90 to 108 miles
per hour, including the cost of construction of permanent way, installation of block-signal system, rolling stock of 400 cars for 35 passengers each, workshops and carriage sheds for repairs, 40 generating
stations of 1,500 horsepower each, signaling apparatus, cottages for employes, 80 high-level platforms,

FIG. 2.

SUSPENDED ELECTRIC RAILWAYS IN EUROPE.
STATION ON ROMANOFF RAILWAYS.

foundations for standards, etc. The total cost,
according to the report of the Imperial Russian Technical Institute, is £23,800 (about $116,000) per mile.
The London Electrical Review says that the Russian
minister of interior has appointed a commission to
inquire into the suitability of such a system for a
high-speed line between St. Petersburg and Moscow.
all

During the coming summer overland telegraph
wires will be put up from St. Michaels to Nome,
.•\laska, it having been demonstrated that the cable
between those points is a failure owing to the great
depth of the ice. According to news from Dawson,
the last stretch of temporary wire required to connect Seattle, Wash., with St. Michaels, Alaska, apSeveral
proximately 4,000 miles, is completed.
weeks will elapse before the permanent wire is up.
^

:
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Towage on

Electrical

Much

interest has been created

Canals.

from time

to time

over propositions to establish electric haulage systems on the canals of this country and abroad. Such
a system should consist of a track alongside of the
canal that would be simple and not too expensive
and along which electrically driven motors or tractors
might be driven independently in either airection,
each tractor being connected by a towline to a boat
or tow of boats. The details of a system, such as
outlined and one which will not interfere with animal

towage, have been worked out by Stephen W. Wood
of New York city and are covered by four patents
Mr. Wood speaks, of his system
issued last week.

or construction.

As shown

mounted on the

shaft

in Fig. 3, the

or axle

(5)

of

285

engine

is

the driving

such a manner that a shifting
construction, may engage the
shaft or axle with the driving wheel or may permit
the shaft or axle to run free.
The track rails (B) and (D) support trolley wires
(b) and (d). These wires are shown directly beneath the track rails, and a trolley (10), of usual
construction, runs along the trolley wire. A trolley
pole (11) is connected to the tractor and has the
usual connections for supporting the trolley wheel
in contact with .the wire and for conducting electricity therefrom to the driving engine (4).
The cirwheel

(6)

clutch

(7),

and

in

of usual

follows

as

"The average speed of a boat towed by animals
on a canal is probably more than one and less than
two miles per hour. My tractors are intended to
make a speed of four to six miles per hour, and
might travel much faster but for the fact that as
constructed fast travel is prohibited, owing to the danger of washing the banks.
.\s my tractors are not intended for very high speed,
much complication in mechanism and electrical concanals

"The

FIG. 2.

usually

are

nections

'M

is

avoided.

limit of height to

which a traction way of

ELECTRICAL TOWAGE ON CANALS. ^CROSS-SECTION
OF CANAL.

supposed to be completed through the track
rails, as usual, although a separate trolley may be
provided for that purpose. The wires (b) (d) are
insulated from the track rails (B) (D), and these
wires are supplied with electricity in any usual mancuit

is

ner.

the entire structure so compact that the tractors
as a rule, shall not exceed four feet in height, so

the canal.

make

The

tractor frame has any suitable means, as a lug

(13), to which a towline or cable (14)
tached, said cable extending to a boat

CAa'ALS.-

-PERSPECTIVE

VIEW.
as to pass each other within the above-named limit
of height.

now

accomplished by
is one of the features of my improvement that the traction by animal power need
not be interfered with by my towage system, so that
boats may be towed by animals, as usual, without
obstruction from the towing way or mechanism of

"Canal traction
animal power. It

my

is

largely

be at-

or two in
lug (13) is shown on each face of the
tractor, so that the connections may be made to a
tow from that face of the tractor which is toward

The

TOWAGE ON

may

A

the canal, whichever face that

EL.ECTRICAL

showing an

electrical

traction

may

The towpath

is

The numeral

(i) indicates the frame of a tractor.

This frame extends both without and within the towing way, preferably to an equal distance. The front
and rear plates or bars (2) (2) are connected by
tie bars (3)
(3), which connect through the space
or opening (I) or

(O) between the track

The upper
The low^er

rails

(B)

weight
on the middle rail.
tractor has its weighi
on the lower rail. Each tractor frame contains an
electrical engine (4) of any usual or suitable form

(D) or (C) (D).

tractor has

its

tractor to the sides of the rail is seldom necessary
except at starting a boat or tow into motion. When
in motion, the driving power of the driving wheel
on the track is generally sufficient to continue the

movement.
In operating the traction way it is desirable that
the tractors in the passage (I) move in one direction and all those in passage (O) move in reverse direction. The towline (14) is so connected

all

each tractor that two boats or two tows of boats
in one section of the canal and in op-

to

posite directions at the same time, passing each other
side by side.
In fact, each tractor corresponds nearly
to a team of animals, except that the tractor has

much more power and cannot

FIG- 4.

sometimes on one bank and some-

times on the other bank of the same canal. The
traction way is similarly arranged.
The tractors are
so constructed that they can be passed from a traction way on one bank to a similar way on the other
bank, and will fit either way without reversal of
position. The tractors also fit either passage (I) f'O)

be pulled from the

ELECTRICAL TOWAGE ON CANALS.ELEVATION OF TRACTION WAY.

traction way by the resistance of the tow, except
by breakage of the tractor or traction way. The
towline is of such length that the strain on the

way is largely backward and not greatly
sidewise, so that great strength against side strains

traction

on the way is not likely to occur. When such is
found to be needful, a system for bracing posts (A)
can be easily devised. When one towboat or train

drawn by tractors desires to pass another
tow, the lower tractor will be stopped or
slackened and the slackened towline will sink, so
that the other tow can pass over it.
So in passing
a tow drawn by animals the line may be slackened
and the animals may walk over it.
of boats
similar

Arnold Receives Award for Magnetic
Clutches.

showing tw-o tractors, each partly in section, on the
two traction rails of the way.
At (A) are indicated posts or supports arranged
on the bank of a canal and preferably far enough
removed to permit of a towpath for animal traction
between the traction way and the margin of the
Three rails supported from the posts (A)
canal.
on brackets (E) are indicated at (B), (C) and (D).
The projection of the brackets from the posts is as
small as is consistent with the size of the motors
or tractors employed. The middle rail (D) projects
both above and below the faces of its supporting
brackets, so that its outer and inner faces near either
edge may both be engaged by grippers on the
The lower rail projects upwardly and the
tractors.
apper rail projects downwardly from the respective
supporting brackets, so that the grippers on the
brackets will have room to embrace the faces of
these rails for a little distance from the edge without

rails.

gripped, the engagement of the driving wheel with
the track is much more intimate than would be due
to the mere weight of the tractor.
The grip of the

either passage (I) or (O).

tractors in section in operative position on the rails
of the w-ay. Fig. 4 is a broken elevation of the way,

the rails,
horizontal

wheel (27) the levers (23) are drawn toward each
as in setting a common brake on a railway
car.
Thus the wheels (20) (21) grip the rail, and
so hold the tractor down to the rail. When so
other,

—

way

movement of the tractors along
the tractors moving substantially in the
plane of the spaces (I) (O) between the

sufficient

be.

along the canal. Fig. 2 is a cross-section of a possible canal with boats thereon, showing a traction
way at both sides back from the w'ater side of the
towpath and indicating connection to passing boats.
Fig. 3 is a section through the traction way, showing
rails of the way supported on brackets and showing

interfering with the

in

(B) (C) (D) are shown, except in Fig.
This is
4, as rectangular bars having smooth faces.
merely suggestive, as any suitable and approved
form of rail may be used. The space or passageway
(I) between the upper and middle rails should be
of the same width as the space (O) between the
middle and lower rails, and the projection of the
tractor frame from the rails should be about the
same at the front and rear of the track rails that
is, away from and toward the rail-supporting posts.
Thus the motors can travel with equal facility in

device."

thereon,

is

insure a

rails

In the drawings. Fig. i is a perspective view supposed to represent a short section of a canal with
boats

coupling with the moving encontact under circumstances which might otherwise cause the driving
wheel (6) to slip on the rail, the pairs of gripper
wheels (20) (21) are arranged in the tractor frames
so as to grip the outer and inner faces of the lower
rail when desirable.
(See Fig. 3.)
Chains or cables
(25) connect the ends of levers (23) to shaft (26)
and on opposite sides thereof. By turning hand

To

may move

kind may safely extend is about eight feet above
the towpath, as canal bridges are generally built of
Cona height to permit about eight feet in the clear.
sequently in my traction way I have endeavored to
this

the drive wheel

gine.

The Franklin

of Philadelphia, through
committee on science and the arts, at a recent
meeting, awarded to Bion J. Arnold of Chicago the
Edward Longstreth Medal of Merit for the originality and skill displayed in his invention of magInstitute

its

netic clutches.

The

report of the sub-committee,

com-

posed of Francis Head, Arthur Falkenau and Charles
Day, proceeds to describe in detail the various applications of the system devised by Mr. Arnold,
which has been planned with the view of building
direct-connected electric power plants which should
retain

the

belted

plants,

flexibility

with

of operation
the

advantages

of the old-style
of direct-con-

nected construction. By flexibility of operation is
-meant, that in case of an accident to an engine the
generator run by that engine can be run by another
engine.

FIG.

3.

—SECTION

ELECTRICAL TOWAGE ON CANALS.
TRACTION WAV AND TRACTORS.

A

between the rails, and may be switched from the
middle to the lower rail, or vice versa, and run in
either direction on either rail.
The tractor frame (i) bears guide wheels (15),
Figs. 3 and 4, which guide wheels run on the outer
and inner faces of the rail above which the tractor
travels.
These guide wheels are held to the faces
of the track rail by any usual means.
The rail on which the tractor travels, being rail

(D) or (C), supports

weight of the tractor,
and the contact of the driving wheel (6) with this
rail causes the tractor to move along the rail when
the

Scheme to Purchase the
Toronto Street Railway.

Municipal

OF

A

Canadian correspondent of the Western Elecwrites that Alderman Spence of Toronto,
is promoting a scheme whereby the revenue
derived by the city from the Toronto electric street
railway shall be put into a special fund for the
purchase of the railway company's plant at the termination of the franchise, which has yet 18 years to
run.
The net revenue from the street railway this
year will be $150,000; and after next year it will be
over $200,000 per annum, .'^t that rate an accumutrician

Out.,

With
lation for 18 years hence will be $3,600,000.
that amount on hand it is considered that the purchase of the street railw'ay would be a very simple
matter.
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Edison's Method of Operating Motors
Dust-laden AtmospJieres.
in

In the operation of electric motors of various sorts
atmospheres which ;ire heavily charged with dust

^as
etc.

cement-grinding establishments, flour mills,
great care has to be exercised to protect the
in

—

Electric Lighting at the Delhi Durbar.

in

bearings and moving parts from the effect of the
dust and particularly when the latter is of a hard
gritty nature.
"This has been generally accompanied," says Mr. Edison, " by the use of so-called
'dustproof motors; but these are unsatisfactory and
in lime- become seriously impaired, besides being
relativelj* expensive.
Furlhermore, the closing in
of the armature, commutator and brushes to make
ihem dustproof interferes with the proper and desirable ventilation of the motors, which therefore
become objectionably heated, and hence operate in-

Probably the most interesting and impressive feature of the great imperial function, the Delhi duras regards the engineering skill which was
shown in the construction of the temporary city,
was the electric-lighting plant, which so successfully illuminated the miles of streets and thousands
of tents in the colossal camp.
The government of
India did not decide until about the first of April,
1902, to use electricity for light during the durbar.
It was, however, considered
the safest, healthiest
and cheapest mode of illuminating the large area,
and the work of constructing the plant was left to
Kilburn & Co. of Calcutta. On April ist there was
no material of any description on the ground. The
plant was ordered through the India office, and on
December /tli light was switched on to all the
camps, eight months being thus consumed in designing and completing the undertaking.
Following is a description of the installation from the
London Electrician, which will give some idea of
bar,

magnitude:
The boiler house was 125 by 38 feet, built of
corrugated iron, and adjoined the engine house.
Ten boilers were installed, all of the locomotive
type and capable of evaporating 22,000 pounds of
water per hour.
The water for the boilers was
pumped through three feed-water heaters, each raising the temperature of 9,000 pounds of water per
hour from 32 degrees F. to 2CO degrees F.
The engine house was 125 by 28 feet in size and
its

with nine generating sets.
Two 80-kilowatt and three 40-kilowatt sets were coupled to
.'\Ilen engines working at a steam pressure of 140
pounds per square inch.
Each dynamo generated
the necessary current at 440 to 480' volts at a speed
of 500 revolutions per minute.
Four 40-kilowatt
generating sets were connected to Peache high-speed
engines running at a speed of 550 revoUitions per
minute. Two balancers were provided, each having
Ihcir armatures coupled mechanically, and capable
cf dealing with 25 amperes in the center wire of
the three-wire system.
All the boilers and sets
were erected on concrete foundations throughout.
The SA\'ilchboard, some 30 feet in length, was of

was

EDISON

S

METHOD OF OPERATING MOTORS

IN

fitted

April

1903

head w-ork and Mr. Blackley on the plant erection,
under the direction of the Military Works Department, represented by Major Stuart and Captain Halliday.

The telegraphic and telephonic arrangements by
which the department was able to deal successfully
with the exceptional traffic which was thrown upon
it
during the whole of the durbar, required over
5,000 miles of wire to be erected throughout India,
connecting Delhi with the principal cities, besides
large, complete telegraph and telephone systems for
local use.
The building erected for this purpose
was 160 feet long and provided accommodations for
a signal office, telephone exchange and all necessary
The

adjuncts.

staff attached to the office

numbered

about 300 men.

Combined Telephone,

Burglar

Signal,

and Fire Alarm.
An

invention which has for

its

object to provide

and fire-alarm system
which can all be operated upon two wires has been
patented bv Benjamin O. Fo.x of Milwaukee, Wis.
The accompanying drawing is a diagram view illustrating a central station or office at (A) and at the
other end of the w'ires a room (B) or subscriber's
station equipped with the improved mechanism, the
use of which is expressly applicable to hotels but
it may be used generally in connection with any twoa

telephone,

signal,

burglar,

;

wire system.

The

subscriber's telephone is normally out of cirwith an annunciator.
A fire-alarm gong and
non-circuit-breaking bell are provided at the central
station, and means are arranged for breaking the
cuit

and establishing a talking
station and that of the

between a
and
simultaneously cutting out the annunciator and audicircuit

central

A

ble signals.

at the central

A

station.

subscriber's

circuit-closer bridges the subscriber's

There are

telephone.

circuit

a signal circuit, a circuit-closer

and a

station

bell

mechanism

fire-alarm

at the subscriber's
is

in

circuit

with

DUST-LADEN

ATMOSPHERES.

As

efficientl3\

a matter of

fact,

the socalled 'dust-

proof motors have only about one-half the

efficiency

per unit of weight of a properly designed open or
non-dustproof motor."
By an invention of Mr. Edison, illustrated herewith, one is enabled to operate electric motors
cf the open type in atmospheres however heavily
they may be charged with dust with the best efficiency at all times and with the complete exclusion
of dust from all moving parts. To this end the invention consists in protecting the entire motor with
a light casing formed for the most part of a porous

such as gunny cloth, so as to act
^ieve, permitting the passage
of air through its meshes, but excluding dust, and
textile

material,

practically

as

casing,

this

is

a dust

preferably,

though

not

necessarily,

constructed with double walls, so as better
The chamber is provided with
its purpose.
let in which is placed an electric-motor fan,
air out of the chamber, such air being

through the

from

textile walls of the

to

serve

an outblowing
received

chamber and freed

five-horsepower electric motor by enclosing it in a
casing four feet wide, four feet long, and six feet
high on its interior, the outer wall being spaced two
Motors of
inches all around from the inner wall.
greater power will require increased area of chamber.

Automobile Service

Proposed for

St.

Louis.
Information comes from St. Louis that a
be organized with a capital stock of $1,000,000
to operate an automobile line between the downtown
section of St. Louis and the World's Fair grounds
during the fair. A number of wealthy citizens, it
is said, believe that the regular steam and electric
railways will be unable to handle the traffic. If the
machines can be secured the line will employ sevwill

hundred automobile;.

make

desired.

as

The

feeders were led from the switchboard to
special ..overhead constructions which carried
the wires over the main road, from whence they
were divided into the various overhead feeders.
These were carried overhead, and were composed
of No.
bare copper wire.
Over 600 poles of the
Hamilton tube type and 60 miles of No. o copper
wire were used. The distribution to the tents was
composed of lead-covered wire laid underground
from the feeder points to the respective tents, this
The
distribution having a total length of 35 miles.
wiring of the tents was carried out in braided vulcanized rubber cable, of w-hich some 50 miles was
Ordinary opal shade pendants were used for
used.
and decorative fittings in
general
illumination

two

special tents.

The materials used in the tent wiring consisted
of some 15 miles of flexible wire, 5,000 switches and
cut-outs, 9,500 incandescent lamps and some 9,500
The street lighting conlampholders, carriers, etc.
sisted of 100 Jandus enclosed-arc lamps and 3S0
incandescent lamps fitted upon the feeder and special
poles.

The

light

cember

company

eral

slate, built upon an iron frame, and consisted of
10 dynamo, 13 feeder and two balancer panels. The
ammeters and voltmeters were of the Weston type,
meters by Chamberlain & Hookham, and switches,
plitgs, bars and cut-outs of .American design.
The
station lighting and auxiliary boards were made locally.
Balancing was also effected by the station
lights, which could be switched over on to either side

The

dust.

In operation the textile walls of the casing permit
air to pass through them, but exclude dust, which
adheres to the material and can be shaken off from
time to time.
The fan results in a constant circuair entering
lation of air from the casing, fresh
through the textile walls, and in consequence the
motor will be always kept perfectly cool, and hence
will operate with the best efficiency. The area of the
textile walls should be proportioned to permit sufficient air to pass through the same to admit of the
desired covering effect. In actual practice Mr. Edison says he has secured excellent results with a

line,

it

is

estimated,

the trip in 30 minutes, one way,
fare will be 2^ cents each way.

will

pfex'^D

and the

7,

was switched on to the camps on Deand discontinued on January 22,

1902.

plant ran without a hitch throughout the durbar, and gives great credit to the conengineers, considering that the
and
their
tractors
The
entire work was carried out by native labor.
engaged upon the work consisted of 38
staff
having
Europeans and 1,000 natives, special camps
The plant is
been built for their accommodation.
now being dismantled and dispatched to the various
cantonments, where it will be re-erected and used
for barrack lighting and punkah pulling.
The work was designed and carried out by C. W.
Nicholl, chief engineer to Kilburn & Co. of Calcutta, India, assisted by Mr. Atkinson on the over1903.

The whole

COMBINED TELEPHONE, SIGNAL, BURGLAR AND FIRE
,

ALAR.M.

the telephone line and a thermostatic circuit-closer
is
provided for the same. Another circuit-closer
connects the signal line and fire-alarm mechanism
so that when the latter has completed its operation
a permanent circuit is established through the sub-

scriber's

bell

and signal mechanism

at

the

central

A

burglar alarm in circuit with the telephone line consists of a normally open circuit, a
spring-controlled circuit-closer and also an electricmagnetic controlled mechanism in the circuit, so that
when the latter is closed the mechanism will estabstation.

lish

a permanent

anism

at

central

circuit through the signal mechand subscriber's station.

Consolidation of Cleveland Railways.
There

is

little

doubt that the Cleveland City Rail-

way Company and the Cleveland Electric Railway
Company of Cleveland, Ohio, will consolidate within
In fact, the officers have admitted
a short time.
as much, and some preparations have been made to
They
have been operating in harmony for
that end.
some time, accepting each other's tickets .and transfers.
It has been said that they would sell seven
tickets for a quarter after they are united, but that
All the management will admit is that
is denied.
they will grant universal transfers, so as to make
traveling on their lines as convenient as they can.
They now have a five-cent fare, or 11 tickets for
half a dollar.
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Affairs of Marconi Companies.

A

Electric-furnace Prod-

uct.
By Oriun E. DtTNLAp.

call

A

new refractory material, which is to be called
"Siloxicon," has been discovered by E. G. Acheson
of Niagara Falls. Mr. Acheson is the discoverer
of the processes for the manufacture of carborundum
and

artificial

latest

graphite, but

discovery

is

it

is

his opinion that his

destined to be even

more impor-

both acid and basic slags. Crucibles made of siloxicon are found to be superior to the crucibles of clay
or of graphite and clay in common use in that they
are not acted upon by the molten metal or worn:
away externally by the action of fuel or furnace:
gases.

While Mr. Acheson considers it preferable to utilize
the self-binding properties of siloxicon in its various applications to articles or linings, he realizes that

Western Union stock from
due to the effect of the

week

stating that a fall in
to 84^ was chiefly
Marconi reports.

S6%

The following balance

sheet

of

American

the

company, as of January 31,
just been given out and is of interest:

Marconi

I

New

Siloxicon, a

has been issued for the annual meeting
of the Marconi Wireless Telegraph Company of
America, to be held at Jersey City, N. J., on April
At this meeting it is expected that plans will
20th.
be perfected for transmitting coinmercial messages
across the Atlantic by the wireless system at rates
considerably below those of the old cable coniThe prospect of this new competitor in
panies.
the telegraph field has caused some nervousness in
the stock of the Western Union Telegraph Company, a quotation from New York one day last

287

has

1903,

ASSETS.
Patent riRhts
Cost of stations and experimental work
Stock of apparatus on hand.
.Accounts receivable

35,286.494
139.939
3t.244
18,383
15.432
t.204
700.000
35.4^8

Cash at bank and in hand
Furniture and listnres
Treasury stock
Organization expenses.

S6,223.i66

Total
Liabilities.

$6,190,000
38,166

Capital stock issued
Accounts payable

S6.228.166

Total

In regard to the details and the extent to which
the system has been developed, the secretary of the
company saj'S "The stations now belonging to the
American company and being daily operated in
commercial service in ship and shore work are
located at Sagaponack, at the eastern end of Long
Island; Babylon, Long Island; and Siasconset, NanThe long-distance station at South
tucket, Mass.
Wellfleet, Mass., has been put in a high state of
efSciency and will be ready for service upon the
The
return of Mr. Marconi to America May ist.
company with
contract of the English Marconi
exclusive
Llovds is regarded as one of the greatest
Official
privileges secured by the Marconi system.
consent of the Cuban government has been obtained to install the Marconi apparatus in stations
on that island. The station first to be erected
Havana will form part of a system connecting the
Stations are in course
United States with Cuba.
of construction in Alaska for the United States
These will be completed, it is exsignal service.
pected, by next August."
,,
\t the recent annual meeting of. the Marconi
:

m

,

said tliat Mr. Marconi atthe
tributed the criticism of his system chiefly- to
English
"cable companies and the sections of the
companies.
technical press controlled by the cable

company

in

London

it

is

announced that Lord Kelvin, Lord Rayleigh and
UniProf J. A. Fleming, professor of engineering.
to
College, London, were shortly going
versitj'
thorPoldhu, Cornwall, at his invitation, to examine
telegoughly his transatlantic wireless system of

He

Telegraph Company of
in the
desires to sell its rights acquired
to iJbprovince of Ontario to a new company, and
and teletain rights to establish a cable, telegraphic
it
sea.
the
phonic service over land and under
to acquire
asks power from the Canadian parliament
property of other companies as well as the

^The

Marconi Wireless

FIG.

tant to the industrial

I.

ELECTRIC FURNACE FOR PRODUCTION OF SILOXICON.

world than either of the proc-

in

some instances

esses referred to.

binding agent

Siloxicon is made in an electrical furnace, in a
manner somewhat similar to carborundum and graphite.
The raw materials are ground coke and sand, to

terials,

which may be added sawdust, to increase the porosity
of the mixture. The furnace in which siloxicon is
manufactured at present is erected at the plant of
the International Acheson Graphite Company. It is
In length
built of loose brick, no mortar being used.
the furnace is about 30 feet, and- it is eight feet wide
and six feet high. One thousand electrical horsepower is used in its operation. It is Mr. Acheson's
discovery that the manufacture of siloxicon requires
that the temperature of the furnace be kept below
that necessary for the manufacture of carborundum.
Siloxicon forms when the temperature of the furnace
is maintained at a heat ranging from 4,500 to 5,000
degrees Fahrenheit, while carborundum requires a
heat verging on 7,oco degrees for its manufacture.

Canada

it

— such,

may be

preferable

use a

to

for instance, as a hydrocarbon,

asphaltum or pitch carbonaceous mamolasses or glue, or other agents mentioned above. When a permanent binding agent is
as liquid tar,

;

as

used, like liquid tar, the

ground siloxicon and

suffi-

together are mixed thoroughly
in a hot condition, the resultant mass being then
molded into the desired forms, which may then be
burned, or they may be used without burning, in
which cases they receive the necessary burning w^hile
in their permanent combination. It is pointed out that
when siloxicon is used as a furnace lining it may
be preferable to prepare the mixture, as when making
articles, and tap or ram it into place.
The new Niagara furnace in which siloxicon. is
made is protected by recent patents granted to Mr.
Acheson. It has a double fiat core, but, as Mr. Acheson's patents cover a number of cores, it is likely
that future furnaces will have three cores. Fig. i
gives a perfect idea of the size and shape of the
cient tar to bind

it

furnace, while Fig. 2 shows the

form

in

which

siloxi-

con comes from the furnace.

two

crucibles

made

In the latter picture
of siloxicon are seen at the left.

the

above power.s.

_

The question of connecting

,,,,-,,
the lighthouses

all

j
and

Electrical

discussed
I'chtships along the coast of England was
Association of Chambers
at" a recent meeting of the
Mr. Marconi was
of Commerce in London, at which
The metallic nature of the rocks in the
present
was one of the
lighthouses
vicinity of some of the
result of the
obstacles which was considered. As a

of

cables,

owing

to

continued

their

chafing

there are 141 hammers, varying from 200 pounds to
50 tons, besides 22 sets of rolls and 63 hydraulic
presses.
The plant includes 323 stationary boilers

American Electrochemical Society.
FIG.

2.

SILO.XICON,

A NEW ELECTRIC-FURNACE PRODUCT.

In color, siloxicon is gray-green, and when it comes
from the furnace it forms a loosely coherent mass.
It is reduced to powder form, so that it will pass

through a No. 40

sieve,

by running

it

through a

of members and visitors during the convention.
Welhotel headquarters of the society will be at the
lington, Seventh Avenue and Fifty-fifth Street, half
number of excurblock from the Chemists' Club.
sions will be made to installations of special interest
of general inplaces
also
to
to eiectrochemists and

In its powdered form it is shipped in barrels.
Siloxicon is a self-binding material, and when
moistened with water it can be formed into any
desired shape and fired. However, for many purposes, it will be mixed with about 25 per cent, of
The prospective field that will be occupied by
clay.

An elaborate list of papers and discussions
has been arranged for the day sessions, and in the
evenings will be held the annual banquet and lectures.

siloxicon is in the manufacture of refractory linings
for furnaces or converters, the manufacture of cruciIn every way
bles, firebrick, muffles, twyers, etc.

and

The

A

terest.

Special interest also attaches to the election of officers for the ensuing year, as a contest is possible.
Dr Joseph W. Richards is the present president and
Charles J. Reed, 929 Chestnut Street, Philadelphia,
is

secretary.

Krupp

;

against the rocks.

assured to the AmerA. successful convention seems
assembles for
ican Electrochemical Society when it
New York city, on April
its third general meeting in
The convention will last through the 17th and
16th
large asi8th and all meetings will be held in the
Onesembly hall of the Chemists' Club, 108 West
hundred-and-fifty-fifth Street. The clubhouses of the
German Liederkranz at in East Fifty-eighth Street
use
of the Chemists' Club will be open for the

of the

Some data have been recently given out on the
operation of the Krupp works at Essen, Germany,
and the great number of machines employed in the
different shops.
It is of interest to note that the
works possess a large electric plant and that current
is used quite extensively, both for lighting and motors.
The size of the Essen establishment may be
remarked from the fact that on the first of April,
1902. it employed 24,536 hands, which formed a popof these, 19,966 lived in
ulation of 83,658 persons
houses w'hich belong to the company. In the shops

GotDdwin
meeting the Fastnet lighthouse and the
with the
Sand* lightship will probably be equipped
ot
advantages
the
of
wireless system at once. One
would overcome
the space telegraphy there is that it
communication
the great difficulty in the way of cable
shor.
between lighthouses and the shore, due to the
life

Equipment
Works.

mill.

siloxicon

is

nesia, lime

a substitute for refractory clays,

mag-

and graphite in their application to high

temperatures. Siloxicon is insoluble in metals, infusible at high temperatures, and is inert toward

which furnish steam for 513 engines, some of which
are used in the electric plant. Two of the engines
give 3.500 horsepower, and the total capacity of
the engines is 43,848 horsepower. The establishment
has as many as 369 electric motors of different sizes.
There are 591 cranes varj-ing up to 150 tons, representing a total of 6,328 tons. The current needed
for the arc and incandescent-lighting circuits, as well
is produced by three main central
which send current to seven distributing
These supply the motors above mentioned
stations.
and also i,2C0 arcs and 10,000 incandescent lamps.
In 1900 the stations produced more than 7,000,000
kilowatt-hours. The works have also an extensive
telegraph and telephone system. During 1901 the
number of telegrams exchanged between the works
and the telegraph station of Essen was 19,589, and

as for the motors,
stations,

an average of 2,400 or 2,500 telephone conversations

was held per

day.
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Instituta of Electrical Engineers (annual
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Saratoga, N. Y., September 2d to 4th.
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Eastern Office, 193 Times Building,
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York.

The American Electrochemical Society will hold
third general meeting in New York city next
week.
An elaborate programme has been arranged,
and will no doubt be carried out successfully. The
organization is young just about a year old but
its vigor is shown by the short intervals between
its
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meetings and by the further fact that it has already plunged full tilt into the thrilling delights of
society politics with a warmly contested campaign
its

for the presidency.

Well,

no disgrace to as-

is

it

American Electrochemical
but a yearling, and we hope

pire to be president of the

Society, even

long

ilself,

if

it -is

man may

that the best

life
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appreciation of force, power,

you recognize among the exciting elements
of your emotions, and coupled with them a distinct
sense of admiration for the genius of the

has unharnessed electricity from

demonstrated that the fluid, or the influence of that
fluid, may be sent through space."
That is pretty

And again: "Barren, dreary, mysbroken only by the booming of the
surf or the rustle of the wind through the" scrub
oak and stunted Norway pine; here is iust the- place
for the manifestation of all sorts of hidden things."
But alas! that's just the trouble the hidden things.
They are still hidden after you have read a column
it?

isn't

fine,

terious

—silence

—

about the "dull red of the bog cranberry" and old

who stands guard
One learns much of

Hatch,

Marconi

at

the

gate of the

the beauties of na-

Cod and something about

broad English accent, but of the appar-

s

atus in the

power station not a thing. The article
two things first, a newspaper writer's

—
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296
296
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296, 297
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297
298
298
298
298
298
298, 299
299
299
299
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to i8ih.

Nationil Electric Light Associatioj, Auditorium Hotel, Chi-

A

rapidly increasing in popularity.

been

for the changing of

let

Electric

Calcutta in igoo, and
contract has

the street railways

all

city from animal to electric power.
While
advance has been made in Calcutta, it should
certainly be worthy of note among American capitalists and manufacturers that many of the largest
and most important cities of India are, as yet, entirely devoid of any permanent central-station equip-

that

in

this

among

ment,

others being Madras, with a popula-

tion of 260,000: Delhi, with 115,000;

Lucknow,

150,-

oco; Allahabad, 100,000; Cawnpore, 120,000; Benares,

Even

225,000.

in

Bombay, with

the old horse cars are

750,000 people.

its

One advantage

in vogue.

still

seeking to olace electrical machinery in India is
that all such apparatus can be imported free of duty.
in

American manufacturers have already sold a considerable amount of electrical machinery and appliances for use in India, and one great power-transmission plant largely composed of apparatus shipped
from the United States has lately been put into
service.
But it is evident that, compared with the
extent and resources of the country, only the small-

made

beginning has been

est

in

develop-

electrical

would seem that India has been a neglected field and that the electrical manufacturers of
the United States should devote more attention to
ment.

It

possibilities.

its

CoL. H. A. YoRKE, in his report to the British
Board of Trade on railroading in the United States,
is

quite right in pointing out that train signaling in

country

this

in a confused

is

and

partially developed

condition.

"Signaling in America

condition."

he says, "there being no uniformity of

Some

practice throughout the country.
principal

the

many

are

railroads

in

is

an inchoate
portions of

but

signaled,

fully

on

others hardly any signals are used, and even

colors and
Only about
25,000 miles out of a total mileage (measured as
single track) of 200,(Xio are at present worked in
America on the block system, but its use is being
gradually extended." Colonel Yorke is no great ad-

where signals are used, their
meanings vary upon different

shapes,

lines.

mirer of automatic signaling, although he admits
"tubes," subit may be exceedingly useful in

that

ways, tunnels, and especially on electrically operated
railways on which speeds are uniform, junctions and
are

sidings

and

which

London

few
are

electric

and

far

between,

lines

short,

sections

Some

self-contained.

are adopting the

of

new

the

system.

In

the opinion of Colonel Yorke, the experience gained
in

America

in

regard to electric interurban railways

cleverness in spinning out a fairly readable piece in
default of the information he sought, and in which

"light

the

would be

reader

and,

interested,

second,

the

continued reticence of the Marconi management, for

was printed

the article

Perhaps the temporary

electric-light plant erected

on the occasion of the Delhi durbar may have a
salutary effect as an object lesson to the better classes
the

population

India

in

tion

We

are

an agent

as

used

in

in

advantages

of the

Great

the production

Britain's

have consulted a well-known

London

of

of

greatest

light

colony.

electrical directory,

on this subject, and
if it is to be believed there are but two central-station
enterprises in all India one at Agra, operated, or
to be operated, by the municipality, and the other
in Bombay.
In both cases "no particulars" are given,
simply the names. Although this is in a volume
published in

last year,

—

purporting to contain "a complete record of

all

the

industries directly or indirectly connected with elec-

railways,"

in

his

own

"American
modern

country.

engineers," he adds, "have discovered that a
first-class

that

as late as last week.

and the transmission of power. Electric light and
electric fans ought to be in great demand in India,
owing to the heat, but, on looking into the subject
a little, one is astounded at the insignificant extent
to which the modern electrical adjuncts of civiliza-

295, 296

of about 200,000.
into

should be of great value to those engaged in the
construction of similar lines, under the name of

illustrates

293

294
294
294
294
294

American Electrochemical Society, Chemists' Club. 108 West
One-hundred-and-filty fifth Street, New York city, April 16th
26th to 28th.

wiry fetters and

its

will

electric railway should have a location
admit of the most direct route with as

few curves as possible, and be so laid out as to
curves as to have them as easy as possible. It has
been found not only desirable but most economical
to use heavy
to purchase private rights-of-way,
The
rails, large ties, and plenty of good ballast."
English light railways differ in every respect from
the

American interurban railways

;

they are almost

invariably laid alongside the high roads, have light
rails
and insufficient ballast, while the cars employed on them are mostly double-decked, and have

tramway wheels with small flanges. "Such lines."
Colonel Yorke considers, "are nothing more than
tramways, and quite unsuitable for high speeds."
Like all other Englishmen, Colonel Yorke does not
admire our elevated railroads, and thinks they are
not likely to be imitated in any English town. Well,
to tell the truth, the "L" roads do have their drawbacks, but their faults are less- apparent in the

paratively wide,

of

straight streets

American

comcities

than they would be in the narrow, tortuous thoroughfares of English towns. But we do not blame

much

for hesitating to put

tricity

our English friends very

obtainable,

up the unsightly, noisy, light-obstructing but useThey have served their
ful—elevated structures.

and magnetism," and published in England,
where accurate information about India ought to be
it

is

evident that there are glaring omis-

sions in the case of India at least.

May

man who

electricity

DATES AHEAD.
ago,

in

energy,

of
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—force

there

waves hurtling across

stretch of gray

"Ode on a
Here is what

a population

was introduced

the

like

is

force

is

stockade.
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General Telephone News
Manufacturers and Dealers
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Shelby Angulating Device for Photometers, Illustrated

"There

says:

It
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dis-

Ohio Telephone Notes
Indiana Telephone Iiems
American Bell Company Increases Its Capital Stock
Evansville Telephone Situation
N*-w Companies
Ohio Telephone Companies Merged
Telephone Men
Exiensions and Improvements
Simplification Of the Telephone Switchboard.
By Sidney
Hand Browne. Illustrated. [American Institute of Elec-

he

emotions.

Bill

discussions before the American Institute of Electrical
Engineers. ) Part II
290, zgi
Discussion of P. M. L'ucoln's Paper
290

The Testing

Prospect of Eton College."

289

(Papers and

cussion
Silvey Storage Batreries. Illustrated
Space-telegraph Newspaper
Rapid Photographic Printine by Arc Light
Development of the Telephone Field. Illustrated
Telephone News from the Northwest

his

Distant

ether

Illus-

trated

Whcever would have suspected that space-telegraph stations are responsible for ether waves that
hurtle? And yet we read of these rushing waves
in a recent article entitled "Marconi at Cape Cod"
and published in the New York Evening Sun. The
language used is poetic.
The writer observes for
the first time, with awe, the Marconi towers.
He
records

Lahore has
lighting
is

Mi^h.

roit,

July 15th to i7tb.

PUBLICATION offices:
-

to

i2th.

National Electrical Contractors' Association,

510 Marquette Building,

April II, 1903

for instance, relates that

some time

A

recent writer,

since negotiations

were entered into with the municipal committee of
Lahore for a concession for 30 years for a monopoly of the supplying of electric light and power.
These proposals also included an electric railway.

—

purpose

in this country,

but

it

is

unlikely that

many

subways or tunnels are better.
On the whole, Colonel Yorke's conclusion seems to

more
be

will

that

be built

the

United

;

States

has not

much

to

teach

steam railroading but considerable in
electric-railway work. This is at least partially true.

England

in
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Grounding the Neutral on Alternating
Systems.
The second

semi-social

meeting of the

tween a wire falling to the ground or on a trolley

Meetings

This departure from the regular form of meetings,
which are held in the Monadnock Block and are
less formal in nature, w^as introduced with
success on March 6th.
Last week's meeting surpassed in attendance and interest the one of the
month before and in every way was a pronounced

more or

Over 100 members of the association and
success.
their electrical friends gathered at the meeting place
about 6 p. m.. and after a half hour spent informally
in renewing acquaintances and making new ones,
dinner was served at separate tables. After cigars
were passed the gathering was called to order at
7:45 p. m. by Harold Almert, who was chairman
of the entertainment committee in charge of the
meeting and to whose efforts the large attendance
and success of the evening were largely due. Mr.
Almert made a few happy remarks on the success
of this and the former semi-social meetings, and
then introduced Prof. P. B. Woodworth, president
of the association, who served as chairman of the
evening in his usual pleasant and efficient manner.
The address of the evening was given by George
M. Eastman, who is in charge of the testing laboraHis subject
tory of the Chicago Edison Company.
was "Effects Produced by Grounding the Neutral

the great advantages, if it was feasible, to be derived from connecting one side of a single-phase
system to a general bus, as it would simplify the
switching and wiring and reduce the expense in

on an Alternating-current System." A little more
than a year ago John D. Nies, instructor in electrical engineering at the Lewis Institute, gave a
short but interesting paper before the association on
"Grounding of High-potential Circuits." Mr. Nies
took up the mathematical side of the question and

worked out a graphical explanation of the effects produced by grounding the neutral or any phase wire of
Mr. Eastman discussed the
a three-phase circuit.
practical side of the problem and gave a number
of interesting and instructive examples taken from

Magdeburg

in 1894,

and when

it

was

first

company had from grounded circuits was from
the street railways and Mr. Wheeler of the Chicago
Union Traction Company answered that the trouble
was only apt to occur in outlying districts where
his

Professor Woodworth said the question was a
very vital one, and referred to the attempts at legiswhich had been made in Chicago and other
cities to prevent the grounding of the neutral on account of the popular idea that it was dangerous to

lation

life.

D. W. Roper of the Missouri Edison Electric
Company, St Louis, was next introduced.
His
company operated a single-phase system with one

.

given of the more valuable portions of it. Then
the general subject was briefly discussed by E. Gonzenbach, R. H. Pierce, W. G. Carlton, H. H. Wait
_

and James Lyman.
At a business meeting P.
Junkersfeld, assistant to the mechanical engineer
of the Chicago Edison Company, and an energetic
and valuable member of the Institute, was nominated
to succeed Mr. Pierce as local honorary secretary.
Attractive programmes, with local papers and discussions, are being arranged for the next two meetings
of the Chicago chapter. The meeting of May 5th
will

be

devoted

to

"Tendencies of Central-station

Development" and that of

May

igth

to

telephone

EnMr. B. J. ArMr. Arnold's
talk consisted of a resume of his report on the Chicago traction problem, illustrated with numerous
lantern slides. Several officials of the St. Louis traction companies and other men of prominence in
street-railway circles were present, and at the close
of the paper a discussion was participated in by
B. L. Hornsby, president of the City Council, Henry
Humphrey and others. In view of the fact that
very recently franchises have been asked for by
promoters of elevated-railroad schemes, the St. Louis

in

operated the neutral was grounded. This condition
continued for only three days, when the government
forbade it, and has since prohibited the grounding
of the neutral, as the government telephone system
is operated on single-wire grounded circuits and the
interference is too great.
P. Junkersfeld of the Chicago Edison Company
stated abroad there were instances of operating single-phase systems with one side connected to a general bus.
In Chicago on the three-phase four-wire
system it was customary now to install switches on
the phases only and not on the neutral.
The first
three-phase four-wire system in Chicago was installed about 2V2 years ago, and as there was no experience to be guided by, it was questioned whether
the neutral should be grounded or not.
It was
finally decided to do so and the experiment was
watched with great interest until it was proved that
it met all expectations and also was of extreme importance as it was a valuable safeguard to the system.
Mr. Gear stated that grounding the neutral had
no effect on telephone wires in Chicago, unless the
ground occurred outside the station. With the city
police and fire-alarm circuit, which were grounded,
there was occasional trouble. J. G. Wray of the Chicago Telephone Company said the greatest trouble

produced by partial grounds, and showed by
development of Mr. Nies' diagrams, how abnormal and injurious potentials might occur on
such a system if the neutral were not grounded.
With the neutral conductor grounded all the conditions were equalized, and it was impossible to raise
the voltage of the system above the delta potential.
He gave data on the condensance, reactance, charging current, charging energy, etc., of the underground and overhead high-tension lines in Chicago,
and mentioned several interesting conditions that
were possible on these systems.
Mr. Eastman's valuable address will be presented in full in an early issue of the Western
Electrician.
At the conclusion Mr. Nies was
called
upon to open the discussion. He drew
with a three-phase
attention to the
fact
that
high-tension system which was not grounded it was
possible to get abnormally high voltages, even 83
per cent, higher than the normal voltage of the system.
This could not happen if the system were
grounded.
He discussed several of the points
brought out by Mr. Eastman, stating that the increase in frequency which the latter mentioned in
one instance as apt to occur counted virtually as
an increase in capacity. He concluded by repeating
with emphasis that it was always better to have the
neutral grounded.

very interesting and well-attended meeting of
Chicago chapter of the American Institute of
Electrical Engineers was held in Chicago on April'
7th.
R. H. Pierce, the retiring local honorary secretary, presided, and the discussions of the evening,
which had been arranged by James Lyman, were
on the subject "High-tension Transmission." The
papers read at the New York meeting on March
27th were read in full, W. G. Carlton reading Mr.
Mershon's paper, H. H. Wait that of Mr. Lincoln,
J. R. Cravath that of Mr. Chesney and James Lyman that of Mr. Blackwell. A complete stenographic report of the comprehensive discussion on
these papers, which was presented at the New York
meeting, had been received and short abstracts were

California the great advantage to be
derived from grounding the neutral was fully appreciated, as it reduced the strain on the high-tension lines fully one half.
The lines of the Bay
that

Counties and Standard Companies were all grounded.
In Germany the first three-phase plant had been in-

the

A

the

subjects.

stalled at

effect

St,

many ways.
W. A. Blanck of the Arnold Electric Power Station Company and an expert on high-tension work,
said

actual practice on the high-tension lines of the Chicago Edison and Commonw-ealth Electric Companies.
He dwelt on the necessity of grounding the neutral
of a three-phase circuit in order to eliminate the

Chicago and

in

Louis.

H. B. Gear of the Chicago Edison Company then
spoke of the conditions on the lines of the Telluride
Power Company in Utah. The company operated
two plants 105 miles apart and connected with a
network of 300 miles of 40,000-volt aluminum wire.
At the older station current is raised to 40.000 volts
by transformers star-connected on both sides, the
neutral being connected to ground by a copper wire.
The 300 miles of line required a charging current
of 860 apparent kilowatts. As the load on one plant
at the time he was there was not up to its full capacity, the lagging current due to the motor load
did not compensate for the leading current on the
line, so in disconnecting one machine it was necessary to run another one as a motor to supplying the
leading current.
There had been more or less
trouble on the 40,000-volt hues from burning the
insulators and pins.
C. Schwartz of the engineering department of the
Chicago Edison Company, who is familiar with the
electrical development in Russia, stated that it was
the practice in Moscow and St. Petersburg to
connect the transformers and generators in delta,
but in Baku, in a new power station, the transformers and generators were star-connected with
the neutral grounded.
G. H. Lukes, general superintendent of the North
Shore Electric Company. Evanston, 111., spoke of

Chicago

switchboard, the most severe being between the general bus and ground.
To obviate this the resistance
was installed. It consisted of a water rheostat giving 20 ohms resistance on a 1,200-volt circuit. This
was successful in removing serious ground potentials.
An interesting use of the ground resistance
was as a ground detector on the lines. A transformer was shunted across the rheostat with a 50volt lamp in a lOO-volt circuit.
Under normal conditions when the bus potential was near to that of
the ground, the lamp would burn low.
With two
machines running the lamo would vary slightly up
and down, and wnth a number of machines the light
was more irregular, but w'hen a ground occurred on
one line the lamp would bum brightly, on account
of the high potential, and would thus attract attention.
Swinging grounds could also be easily located by this means.
A fuse in the primary circuit
of the transformer would blow^ when th^e was a
direct-current cross with a trolley wire, and thus
the device enabled the attendant to discriminate be-

Institute

wire.

Electrical Association was held at the Abion Cafe
in the Pullman Building on the evening of April 3d.

side of all the five generators connected to a general bus bar, which was connected to ground through
a resistance. This arrangement improved the conditions on the lines and in the station. Before, in case
of lightning a phase line would be apt to be grounded
through the arrester, burning off the ground wires.
In the station severe arcs would occur on the

289

the telephones were few. In the closing of the discussion it was stated that the underwriters favored
grounding on the low-potential systems, and Professor Woodworth said that S. P. Thompson was
authority for the statement that all circuits should
be grounded, and that in a steel-constructed building only one wire should be used, the other side of
the circuit being grounded to the steel frame.
The next meeting of the Chicago Electrical Association will be held at 1740 Monadnock Block on
April 17th, and H. B. Gear of the Chicago Edison
Company will read a paper on "Overhead Hightension Construction of the Commonwealth Electric

Company

in

Chicago."

Question Box for the Chicago Convention.

A

preliminary list of 125 questions has already been
tabulated by Mr. Hartman, editor of the Question
Box for the twenty-sixth convention of the National
Electric Light Association, from questions already
received from members. New questions are coming
in daily, and this feature of the programme will
contribute greatly to the interest and importance
of the meeting. Many of the questions relate to subjects that have never before been brought up for
discussion at the conventions, and they are sure to
bring out valuable information. The Central Passenger Association has granted a special rate of a
fare and a third, on the certificate plan, from all
points in its territory to Chicago and return, for
delegates attending the convention, which will be
held in Chicago May 26th, 27th and 28th.

Over 100 members and guests of
Chapter of the American Institute of
gineers had the pleasure of hearing
nold on Friday evening, April 3d.

traction

proposition

has

impressed

the

St.

Louis

Electrical

its

upon the City Council, and Mr. Hornsby,

importance
in his re-

marks, expressed himself as greatly enlightened by
Mr. Arnold's concise and clean-cut analysis of the
problem, and said that he believed it would become
necessary before very long for St. Louis to follow
Chicago's lead and employ an expert engineer to
devise a
fact

more

that the

satisfactory

Owing

service.

railroads entering

to

the

St Louis over the

Eads' Bridge reach the station through a tunnel
running north and south on Eighth Street, it is impossible to extend a subw^ay east of this point, although plans have been considered for the installation of a subway running as far downtown as Ninth
Street
This, however, would not entirely be satisfactory as the main retail district of the city and
nearly

all

of the business iniildings

lie

several blocks

The through-trunk system
Ninth Street.
suggested by Mr. Arnold has been adopted in several instances in St. Louis, but has not proved enAt the close of the meeting a
tirely successful.
unanimous vote of thanks was tendered Mr. Arnold
by the local chapter. The next meeting of the chapter will be held on Wednesday, May 13th.
east

of

Susquehanna Power Plant

at

York

Haven.
The York Haven Water and Power Company

will

great plant, on the Susquehanna River,
Pa., in operation, and power will
at
be transmitted to York, Harrisburg, Lancaster, Columbia, Steelton and other southern Pennsylvania
towns at a cost so cheap that the use of steam will
be discontinued by many manufacturers. The plant
will furnish current for lighting aijd general power
purposes to both corporations and private industries.
The plant will consist of two main buildgenerating station and the transmission
ings, a
station at York Haven and a sub-station at York.
As the plant expands its system other sub-stations
The generating-station equipwill be established.
ment consists of 20 750-kilow^att alternating-current
generators and two 240-kilowatt direct-current genOn the second
erators, driven by water turbines.
floor of the building is the switchboard gallery, with
all the instruments and necessary recording devices.
In the transformer house there are 12 1,400-kilowatt
step-up transformers. When completed the plant
will cost over $1,000,000.
President. H.
The officers of the company are
vice-president, Hon. W. F.
L. Carter, New York
Bay Stewart, York; secretary, Samuel Mason. Philadelphia: treasurer, H. L. Stokes. New York; superintendent of hydraulic construction. Thomas Green.
York Haven, and electrical engineer, T. A. W.

soon have

its

York Haven,

:

;

Shock. York.
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Power Transmission on High-tension
Lines.
Part

II.

Discussion of P. M. Lincoln's Paper.
M. H. Gerry, Jr.: There is no especial difficulty
circuit, which
in installing a successful telephone
will give satisfactory service and reasonable safety
from 50,000 to
in operation, on a pole line carrj-ing
60,000 volts.

A

telephone line ought to be so
that it will at all times operate, even if otie
If it is
leg of the power line is dead-grounded.
made to operate under these conditions, it will opuntransan
erate under the normal conditions of
posed power line, because the normal static potential

Mr. Lincoln:

made

in the telephone line by an untransposed
line is vastly less than that which will be inpower
iluccd in the telephone line by grounding the
so as to
line so that if the telephone line is installed

induced

power

under grounded conditions, that is, with the
line grounded, it will certainly run with an
untransposed power line.
Mr. Mershon: Electrostatically, each telephone
wire is a plate of a condenser, the power wires being
These two condensers are in series
the other plate.
through the telephones and have impressed upon
run

power

The condition
force.
similar to that for the electromagnetic acbe such
tion, in that if the current in the telephones
that which
as will convey a charge approximating
upon
the impressed electromotive force can impose
conthe condensers, there will be a tendency towards
usually the
stant current; if not, as seems to me is
there will be a tendency toward constant volt-

them a constant electromotive
here

is

case,

another method of accomplishing this denearly as
sired end of having the telephone lines as

There

is

which
possible at the same potential as the earth,
seems preferable for the use of a grounded wire,
because
on the score of simplicity, and second,
first
protection against loss
it may also be a means of
This method is that of using autoof life or fire.
transformers connected across the telephone line at
of the telea number of points, preferably at each

constations, each having its middle point
Each transformer should be denected at ground.
signed so as to take a very small amount of the
telephonic current, but should have wires sufficiently
heavy to enable it to take, in case of a cross with
opa high-voltage wire, a current heavy enough to
perate the circuit-opening devices in the power statelephone
tion or else to blow a suitable fuse in the
Such a device would protect the users
circuit itself.
dangerous
or
of the telephones from disagreeable
shocks whether due to crosses, leakage, or in elecminimize
trostatic induction and would also help to
disturbances due to grounds, etc.
teleboth
Assuming
P. H. Thomas, New York:
phone wires are going to reach high potential above
service
the earth, there is only one thing to do to get
the baneful efat all times, and that is to eliminate
suggesI will make a
fects of the high potential.
not
tion for accomplishing this purpose which may
may be worth trying.
but
value,
practical
have much
For instance, it is possible we may be able to inor
sulate the telephone wires, perhaps for 30,000
end of
40,000 volts in an extreme case, and at the
from
and
transformer,
of
a
primary
the line put the
high inthe telephone the secondary, making very
Thus,
sulation between the primary and secondary.
would be possible to protect the operator, and
it
bepotential
induce
not
since static disturbances do
tween the two wires, it should not disturb the speech.
The same result may possibly be accomplished with
series
condensers, by connecting two condensers
between the two pair of wires and putting the telewith
connected
not
condensers
the
phone in between
In this case it will probably be necessary
the line.
the condensers and
to put a choke coil between
middle point. The charging current of

phone

.

,

,

,

m

ground

its

going through
the condensers will be neutralized by
directions and
the two halves of the coil in opposite
the same
a telephone winding could be taken from
core.

.

,

,

Mr. Lincoln suggested carrying the ground

in

close

proximity to the telephone

wires.

.

vvMres

This

to
should help much and would be a good method
to use intry, but it would probably be necessary
otherwise
circuit,
sulated wire for the telephone
grounding.
there would be trouble from repeated
One method, which would be eft'ective, but perhaps
the
not practicable, would be to use for each side of
telephone wire a twisted pair; one wire of the pair

pair
for the telephone circuit and the other of the
This method would make a large cagrounded.

but
pacity between the telephone wire and ground,
would not actually ground the telephone wire itself.
those
for
possibility
There is another interesting
who like to speculate. Can we not u-se the power
transmission wires themselves for sending signals?
signaling?
If not for telephoning, at least for general
The insulation of the
E. Skinner, Pittsburg:
C.

not difficult to
will he as well inhigh-potential
sulated. -SO that even a cross between a
harm.
line and a telephone line will not do serious
of this charshock
a
to
receive
It is usually painful
acter, but not particularly dangerous.
menC. O. Mailloux, New York: I would like to
charging
tion a phenomenon in connection with the
scope
within
exactly
the
of lines which, while not

workman is important, and it
make arrangements so that he

is
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of this paper, is still interesting, especially as it represents a phenomenon which has puzzled me and
which has puzzled others to whom I have mentioned
it.
I have observed the fact that the transmission
line will become spontaneously charged electrostatically without being connected to any operating machinery.
About a year ago, in Arizona, we were
starting a 25 or 26-raile line, and repeatedly observed that the three wires would become charged
to a considerable potential under various conditions.
In Phcenix, Ariz., at this time of the year, the
weather is very much the same as it would be here
The
in June or July, except that there is no rain.
weather is usually very pleasant, quite warm in the
daytime you can wear your summer clothes and
I have reit
cools but very little in the evening.
peatedly observed during the daytime that the three
could
They
charged
electrostatically.
lines became
be discharged by making a connection to earth, but
if
you left them alone they would charge again.
They would always charge at approximately the
same potential with respect to earth, and the poOn one occasion the potential was
tential varied.
so high that we got sparks half an inch in the
ground through spark gaps. I have repeatedly observed cases where the spark was one-sixteenth to
sparking points.
one-eighth of an inch between
There were no indications of lightning or storm.
There have been cases where the phenomenon was
observed when it was raining at the time, or shortly
but the
after it had rained, somewhere on the line
phenomenon was repeatedly observed when there
was no indication of rain whatsoever, the sun shining brightly, but there was some wind or slight
breeze somewhere on the line. I have mentioned the
matter to several physicists, but have not succeeded
in getting any satisfactory explanation.
Mr. Lincoln: The point has been brought up
about the use of series telephone versus the bridge
telephone.
I know by bitter experience that the
series telephone does not give very good satisfaction.
Another point that has been brought up is to -reduce the potential between telephone wires and
ground, and to introduce there auto-transformers, or
regular transformers, or condensers, or something of
that kind, or possibly resistance, although the latter
was not mentioned directly. The objection to that
method, it occurs to me, is that it takes off the
charging current at points. The remedy which I
propose is to produce a distributed capacity along
the whole length of the line, to run a ground wire
along the whole length of the telephone wire, producing a distributed capacity which will take off the
distributed induced effect most effectively.
Mr. Mershon: With regard to the use of con-

—

—

;

densers on telephone lines, it seems to me we want
to keep the capacity of the telephone lines as low
as possible to get good operation of the telephone In
regard to the signaling with the power lines themselves, if anyone wanted to signal with the power
lines, it would be better to signal from neutral to
ground, and receive messages at corresponding places
If you have an auto-transat the end of the line.
former for each telephone, it is bound to equalize
any trouble at the telephone by putting the telephone wires in ground. The objection Mr. Lincoln
made that the current would be drawn off at certain points, whereas it is introduced uniformlv along
the telephone line, would not hold, as the current is
flowing in the same direction in both lines, and the
electromotive force induced would be induced in
each wire, and neutralize the current as far as the
telephone is concerned.

The

Testing of Insulators.
EY

F.

0.

ELACKWELL.

Insulators must he obtained which will not fail
in service and this can only be assured by the
thorough testing of each one that goes on the elecThe potential that can be emnloyed safely
tric lines.
for the transmission of power is now limited by the

pressure the insulators will bear. Transformers that
are reliable and not excessive in cost can be built
for twice the voltage that any line yet constructed
As the distance over which power
will withstand.
can he transmitted with a fixed cost of conductor
varies with the potential, the length of transmission
lines is to a great extent limited by the insulator
The design of new and improved types of insulators is, therefore, most important, and these can
only be developed by experiment with adequate testing facilities. In order to ascertain the value of such
insulators, no method of testing can equal a practical
Placing new
trial under conditions of actual service.
insulators on power-transmission lines in commerand
cial operation is impracticable in most cases
should only he permitted after they have successfully withstood tests to demonstrate their ability to
stand operating conditions. These tests should duplicate as nearly as possible the electrical and mechanmost
ical strains set up in the insulators under the
severe conditions that would ever be met with on a

transmission

line.

facts wdiich must he considered
correct deductions are to be made from insulator
we cannot test each insulator
instance,
For
tests.
with a given number of volts continuously as it
would be in service. As is well known, all insulat-

There are certain

if

ing materials are most apt to break down on long
The prepared cloth wrapapplied electric stress.
pings u.sed on the windings of electrical machinery
will stand instantaneously two or three times the

they will

carry continuously.
Glass
to the same
extent as organic materials, but we know that both
are punctured by long continued applications of
lower pressures than they have withstood in test.
The shape of the potential wave also has a pronounced effect in breaking down insulation.
Insulating materials being more affected by time than
air, show in their ability to resist puncture that the
average potential of the wave is more important than
the maximum.
It is not safe to assume the potential either by
the voltmeter or air gap as the true potential for
determining the instdating value as it is somewhere
between the two. Moisture in the atmosphere also
effects the arcing distance.
In steam, a given potential will jump twice as far and in a fog 25 per
cent, farther than under ordinary conditions.
Of
course, if the altitude is high and the air more
rarefied, the arc will also jump a greater distance.
The alternators generally used for long-distance
transmission plants give very nearly a sine wave
and therefore the testing generator should he one
which will give a sine wave under all conditions.
It is not sufficient to do so at full potential and no
load, as tests are made wnth all degrees of excitation
and with both leading and lagging currents.
The armature reaction should be as small as possible,
which means that the generator should be
much larger than would ordinarily be thought necessary.
It is also desirable to have a high reluctance
in the magnetic circuit to secure stability when running with weak fields and permit of control with a
reasonable amount of field resistance.
There should be but one transformer used to step
up to the highest potential required and its reactance should be as low as possible.
number of
transformers in series is particularly bad, as it gives
poor regulation and leads to great uncertainty as to
the actual potential to which an insulator is being
potential

that

and porcelain are not affected by time

A

subjected.

Assuming

that insulators are to be passed upon
a specific transmission plant, they should first
be inspected to see that they are free from cracks,
bubbles or pits that will impair their strength or
in which moisture can lodge.
If of porcelain, the
glaze should cover all the outer surfaces. The glaze
is of no insulating value in itself, but dirt sticks to
unglazed surfaces. Experience has shown that porcelain insulators which are not absolutely non-abThe best porcelain shows
sorbent are worthless.
a polished fracture like glass. If there is any doubt
about the quality of the porcelain in this respect, it
should be broken into small pieces, kept in a hot
dry place for some time, weighed and immersed in
water for a day. When taken out of the water the
puncture
weight should be the same as at first.
test should be made by setting the insulator in a
cup of salt water, filling the pin hole also with
water and slowly increasing the potential between
the top and bottom until the desired test potential is
reached or the insulator either punctures or arcs
over the surface.
If an insulator is built up of several parts, each
part should be able to withstand a pressure greater
than it will have to sustain when the complete insulator is tested.
If it is to be tested for 100,000
volts and is made in two parts, each part might, for
instance, be tested with 70,000 volts.
The object of
this is to have the weak parts rejected before they
puncture
for
assembled,
fair
test
an insulator
are
twice the potential for which it i,s to be emis
ployed, applied between the head and the interior for
one minute. In a wet arcing test, a stream of water
from a sprinkler nozzle under a pressure of at least
50 pounds to the inch should be played on the insulator at an angle of say 30 degrees from the
horizontal.
This will be similar to the condition
The inwhich exists in a rain and windstorm.
should
not arc o^er from the wire to the pin
sulator
at less than the potential which will exist in service
between any two conductors.
In no case should wooden pins be relied on for
All
insulation, as their value is only temporary.
wooden pins in time become dirty and absorb moisEventually they burn off unless the insulator
ture.
IE
to be used with an iron pin,
is good enough
an insulator is going to fail, it is better to have it
interrupt
the
service
by
and
not
the
start
do so at
breaking down perhaps years afterwards.
In addition to the electrical tests, it is well (if
the insulator is of a type that seems to require it)
When
mechanical strength.
try samples for
to
mounted on pins the insulator should stand a side
strain of at least 10 times the pressure exerted by
the air on the conductor with a wind velocity of, say,
It should also be able to slip
TOO miles an- hour.
the conductor through the tie wire should the former
break.
These tests are particularly desirable with built-up
insulators in order to be certain that the parts will
With such insulators, it would also
not separate.
be well to test them in tension along the axis of the
In transmission lines crossing depressions, such
pin.
an upward pull is not infrequently exerted on the
for

A

A

insulator.

Discussion,
Insulators are tested for two purposes; First, to determine the design, shape, material and dimensions best suited for a given voltage
and set of conditions; secondly, insulators are tested
as a matter of routine, to determine whether manu-

M, H, Gerry:
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facturers have complied with specifications regarding
material and workmanship.
There can be no complete set of tests to cover
the first purpose, as it is not only a matter of experi-

but of skill and judgment in properly interpreting the results of many tests in relation to
service conditions. The testing of insulators for the
second purpose is comparatively simple.
P. M. Lincoln, Pittsburg:
I would take issue with
Mr. Gerry, who made a statement that glass insulators did not need testing beyond visual inspection.
I know of a certain line which was put up,
the insulators of which were not given a voltage
test, but were simply tapped with a mallet in order
to eliminate, if possible, any which had undue internal strain, but after the insulators were up and
liie normal voltage applied, quite a number of them
broke down in actual service, which probably would,
not have occurred if they had been tested with the
voltage strain before being erected. I do not think
there is much danger of breaking down of an insulator from lightning strains which have double normal potential of steady potential.
Mr. Mcrshon: As between glass and porcelain, it
seems to me that about the only advantage, other
things being equal, that porcelain has over glass for
transmission work is that of mechanical strength.
Sometimes it has that advantage and sometimes it has
It is a fact, however, that in some forms of
not.
insulator in some complex forms it is possible to
get the porcelain insulator cheaper than the glass
Tlie losses of insulators from high voltages
ones.
show practically no difference that could be de:tected between glass and porcelain in any measure-

ment,

I

a voltmeter transformer connected straight across
the insulator being tested.
The above remarks are
strictly only applicable to voltages up to 50,000, as
I have had no experience with higher voltages.

[To be concluded.]

Silvey Storage Batteries
The

Silvey storage battery has been produced by
W. L. Silvey and is the result of years of practical
research.
Two types of cells are made, the portable
and car-lighting type and the central-station type.
The former cell is said to be the only storage battery to-day in use which has seen continuous service
on any railroad for more than 10 years. The Chesapeake and Ohio Railroad Company is lighting its
cars almost entirely by electric light and has been

Mr. Thomas

Mr. Gerry and Mr. Lincoln have

:

SILVEY

—

referred to one point in the testing of insulators
that deserves a good deal more consideration, and
that is the point of initial strains, the annealing of
the glass. Mr. Mershon also spoke of the difficulty
The breakage of
of getting glass well annealed.
glass insulators on the line during rain may more
often be due to too much sun on one side of a
poorly annealed insulator than to electrical operation.
I think, in genC. C. Chesney, Pittsfield, Mass.
eral, that the glass insulator will give as good satisfaction as porcelain insulators, excep't the annealing
strains which, when the sun strikes them unequally,
simply break out on all sides. I had some experience in some of the California work, in which very
large insulators are used, and after A^ery cool nights,
when the sun strikes them on the side only, they will
:

drop off.
Mr. Mershon
I cannot entirely agree \vith the
author in regard to the use of one transformer for
testing purposes.
A series of transformers need not
have a bad regulation or seriously distort the wave
form, and such a testing set has a very great advantage that a transformer breakdown is much less
serious than in the case of a single testing transformer. -For very accurate results in any case a
step-down voltmeter transformer is desirable.
Neither can I agree that insulators should necesAs I have stated besarily be tested on iron pins.
fore, an iron pin is likely to be the means of putting
upon the insulator a mechanical stress all out of proportion to any which it would meet in practice if
installed upon a wooden pin.
An insulator which
will stand up well under a salt-water test will often
break down quickly when tested on a metal pin.
While I do not believe in depending upon the
:

STORAGE BATTERY.- -PORTABLE AND
CAR-LIGHTING TYPE.

least.

as yet fully

demonstrated its commercial value the present year
has witnessed several notable steps in that direction,
the most important being the successful transmission of messages across the Atlantic.
Equally interesting have been the continued eflforts to communicate from the shore with incoming and outgoing vessels and between vessels in mid-ocean. So
successful has this service become that on a recent
westward voyage of the Cunard steamship Etruria
the pursur was able to print a little sheet of general news matter obtained entirely by wireless
teleffraph.
Although naturally a small affair, the result
has a general interest since it was the first newspaper ever published in mid-ocean printing news of
the current day obtained wholly by wireless telegraph.
It is herewith, for this reason, reproduced
in its entirety:

for II years, the Silvey battery being used exclusively.
statement of comparative cost of op-

7tli

erating the several systems of lighting now on the
market, furnished to the Southern and Southwestern
Railway Club, shows the cost of the Silvey storagebattery system to have been $0,007 per lamp per hour
while the costs for gas, oil and other electric systems varied from $0.02 to $0,083 P^r lamp per hour.
The Silvey portable and car-lighting type of cell is
illustrated in Fig. i.
This cell is made with a hard-

VIA MARCONI WIRELESS TELEGRAPHY.

Venezuela question

SILVEY STORAGE BATTERY. -CENTRAL-STATION
TYPE.

;

nut being placed between each plate and to insure
perfect contact, the nuts and plates are electrically
welded together. The positive and negative plates
are placed alternately, with a double-thickness sheet
This
of porous separating material between them.
separating material absorbs and carries about seveneights of all the solution, so that in case a battery
jar gets broken only a small percentage of the solution would be lost and the cell would do its work
properly until such time as a new jar can be procured.
In this respect the battery is almost a dry
cell.
It is stated that a set of cells has been used
for lighting by entirely removing the jars after they
had been charged, and the cells performed their
work nearly as well during the discharge as they
would had the jars been in place.
There is little free acid to spill should the cells
become upset, which commends the battery to autoITipbil? people, (g physicians and surgeons and to

:

negotia-

;

all sizes, up to 500-ampere-hour caThe cell has been constructed in a substanmanner, being especially designed to meet the
wants of those who require a cell that will admit
of very rough handling. The plates are perforated;
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unsettled

discussing various proposals, wbich appear satisfactory to either party
meanwhile
blockade continues.
Castro inflicted another
severe defeat on revolutionists.
Senate postponed for a week for consideration of nomination of Dr. Crum.
Coal famine in New York seriously delavinjr
departure of liners.
American warship going Amapala, Honduras,

rubber jar in
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February, 1903.
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LATEST NEWS PER REUTBR'S AGENCY.

pacity.

the perforations being filled with material especially
designed to admit of excessive discharge rates. The
filling
for the plates is principally superficially
oxidized particles of metallic lead and an oxide of
lead in an almost impalpable state hardened in place
by chemical means and then formed in a solution
of sulphuric acid and v.'ater, which is said to make
the cell far better than one in which the plates are
formed by partially destroying the conductor plate
itself in order to form the active material.
The plates after being made are bolted together, a

M.

E.

A

wooden

pin for insulation, I see no good reason
for condemning it in general where there, will be no
trouble from burning.
I agree thoroughly that any new type of insulators
should be given a rain test that is, a voltage test
while water is being sprayed upon the insulator in
imitation of rain.
If a wooden pin is used in this
test it should be covered with tinfoil from a point
inside the petticoat nearest the pin to a point two
or three inches below. The voltage should be applied between the foil snd the wire around the neck
of the insulator, or preferably, between the tinfoil
and a piece of wire representing the hne wire, an-l
tied to the insulator as it will be in practice.
It has
been my practice to endeavor to adjust the spray
for a precipitation of one inch in five minutes.
W. L. Waters, Milwaukee, Wis.: The charging
current in a test on insulators on an overhead line
generally conforms more or less to the potential wave
form of the alternator, and whether the current is
lagging or leading, the distorting effect on the wave
form is slight, and with all ordinary excitation and
loads on the alternator the effect on the insulator test
will be inappreciable.

in the

Space-telegraph Newspaper.

My

founded.

them

While the wireless telegraph has not

—

—

This cell is made with five different sizes
of plates, the capacities varying from 500 to 20,000
ampere-hours according to the number and size of
plate.
Ihe plugs used in the plates consist of a
doubly corrugated ribbon, the corrugations in the
plates being filled with superficially o.xijlized particles
of oxide of lead and metallic lead, the strip being
then rolled into plugs and inserted in the holes in
the support plate, where they are fastened by the
edges of the strip being upset. This method of construction permits the division of the active material
into very small particles, where it is confined, and
prevents the active material from falling out.
The
ribbon conducts the current through
the
entire
active mass, enabling the cell to be discharged at
tne most excessive rate without injury.
The manunector.

able to injure

have made.

T. A. W. Shock. York. Pa.: I had the pleasure
of building a line this last year in the state of Pennsylvania, in which I used an insulator which tested
The ordinary pressure will be 24,000
75,cco .volts.
1
volts that gives a factor of safety of over two.
think I coincide with Mr. Blackwell that in testing
insulators for a line of high pressure that the testing
pressure should be at least three times the ordinary
idea in adopting that style of
line pressure.
testing is due to the fact that the insulator was
built for a line on the Pacific Coast, for 40,000 volts,
and I adopted the insulator to give me an extra
factor of safety on the line.
Mr. Blackwell's
F. N. Waterman, New York:
reference to testing a double insulator an insulator
primarily of two parts that each should be separately tested, seems to me practically to bar out
double insulators and does not seem to be logically

those who require a heavy discharge for blasting
and cautery work.
The separator used between the plates is quite
durable and serves the double purpose of retaining
the solution and keeping the plates properly separated.
It is almost impossible to have a short-circuit in the battery, for the filling cannot fall out of
tlie holes in the conductor plate.
Fig. 2 illustrates the construction of the Silvey
central-station type of cell with an improved con-

facturer, the
Dayton Manufacturing Company of
Dayton, Ohio, says it 'has put these cells through
the most severe tests imaginable, and has never been

—

—

ments

I think there is only one really satisfactory way of
measuring high voltages, and that is, by means of

291

owing to indications of a general conflagration
in the Central America Republic.
Lehmanu of Yale awarded first Rhodes schol-

arship.
Roosevelt and Hay practically abandoned hope
of Senate ratifying the Alaskan treaty, owing to
opposition of senators
North and "West.
Brazil decided upon the military occupation
of Acre.
The sultan of Morocco routed the pretender.
King Edward confined to house since Monday

—

by influenza.
It is

items

somewhat interesting to note that out of nine
America furnished seven, and of these five

were regarding matters in the United States. The
variety of topics touched upon is suggestive of the
capacity of the wireless telegraph for supplying gen-eral news services of this character systematically
before long.
When this is done there will be no
refuge for the man of affairs from the news of the
day which will follow him even when he puts out to
sea.

—Dun's

Review.

Rapid Photographic Printing by Arc
Light.

A

machine was recently exhibited at the Franklin
Institute, Philadelphia, by Frank A. Erunner, with
which it is said photographic prints were made from
negatives at the rate of 90 an hour. The machine,
it is asserted, has solved the problem of the rapid
and inexpensive reproductions from negatives independent of w^eather conditions. The apparatus is
designed to
papers used

make use

of the various slow-printing
professional photographers.
The
in
machine is octagonal
form and takes up a floor
space of three by three feet. Only one arc lamp is
required to print eight negatives, 11 by 14 inches, or
a greater number of smaller ones, one lamp being
placed in each machine. The arc lamp is of special
design, producing a light of a bluish cast, which is
The actinic rays of light,
rich in actinic value.
which are blue, indigo, violet and ultra-violet, are
present in the rays of the sun, but the ultra-violet
rays are lost to a great extent in passing through
the earth's atmosphere. It is stated that the construction of this arc lamp is such as to make it
even more efficient than sunlight, inasmuch as the
By actual
actinic rays can be obtained in abundance.
experiment it has been proved that the machine will
print any of the printing-out papers in one-half the
time required by bright sunlight.

by
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DEVELOPMENT OF THE TELEPHONE
Telephone News from the Northwest.
Darling has sold his telephone system at
Tiiitah, Minn., to John and Henry Skinnemon of
Wendell, Minn.
A.

R.

A

before the Minnesota Legislature to regThe maxiulate the charges of telephone companies.
charge shall be $2 per month for a business
connection and $1 for residences within half a mile
of the exchange, with an additional 20 cents for every
Rates in accordance are named
half mile further.
bill

is

mum

for toll-line ser\'ice.
The Interstate Telegraph and Telephone Company
of .Austin, Minn., has been incorporated with $60,000
capital stock.

.America (Minn.) Telephone
franchise at Chaska, Minn.
Several operators of the Douglas County Telephone Company in Superior, Wis., went on a strike.
Operators were brought from Duluth to replace them,
but the matter has been taken up by subscribers
and others, and there is considerable agitation over

The Norwood- Young
company has secured a

the matter.

The Ontario and Wilton Telephone Company has
been organized to establish local exchanges at Wilton
and Ontario. Wis.
local company has been formed at Wakonda,
S. D., and an exchange with rural connections is
soon to be established.
The Minnesota Valley Farmers' Mutual Telephone
Company has been formed in South Bend, near Mankato, Minn., to build lines to New Ulm and Man-

A

kato.

Timber suitable for telephone and telegraph poles
the Lake Superior district is becoming scarce.
The Pittsburg and Lake Superior Iron Company has
in

closed deals for poles to the value of $150,000 at
The
prices considerably advanced over a year ago.
.American Bell Telephone Company took half the

amount disposed

vent the use of slugs or false tokens in automatic
telephones.

The Zenith Telephone Company of Duluth, Minn.,
has appealed to the City Council for permission to
increase its rates, and claims that there is no profit
The company
in the business at the present time.
suggests an adjustment of rates on a sliding scale,
the
number of
lowered
as
or
raised
be
the rates to
subscribers raises or lowers.
at Austin,
.A lively telephone discussion is on
being
Minn., where an Independent company is
arranged
to connect
has
Northwestern
formed. The
with the

Mower County Telephone Company,

a rural

otherwise willing to make reasonable arrangements. .A year ago this company refused to
make terms with country lines.
The Farmers' Co-operative Company has been
formed at Osage, Minn., to build a line to Park
Rapids and other points.
Farmers around Judson, Minn., will construct a
rural telephone line with 200 to 300 subscribers.
The council of Muscatine, Iowa, is considering an
ordinance for underground wires. The Iowa Telephone Company has plans for placing its wires in
subways there. Farmers' lines are raising objection
to the ordinance, thinking that its result will be to
drive the Mississippi Valley Telephone Company out
of business and result in an increase of rates.
The Independent Telephone Company of Sioux
Falls, S. D., has arranged for the construction of a
long-distance line to Worthington, Minn., where it
will be met bv a line from the Twin City Telephone
Company. The former has made a oroposition to the
Independent interests of Sioux City, Iowa, which

now

and

is

seeks a franchise there, to construct a line to
R.
Falls.

Sioux City from Sioux

Ohio Telephone
The

strike

of

the

.-it

settled and the
the old scale of wages.

town Telephone
were affected.

Notfts.

telephone linemen

town has been

work

Company and

at

A'oungs-

men went back

to

Both the A'oungsthe

Central

Union

It is .said that English sparrows have caused much
trouble on the telephone lines near Geneva hv building nests on the lines. It was found that they
worked out the fuses and disturbed the circuit.
The Eastern Ohio Telephone Company of East
Rochester has increased its capital stock from $^,000
Lewis Walker is the president of the
to $25,000.
.

company.
Hill Telephone Company, Pleasant
has been incorporated with a capital stock of
$10,000 by .A. J. Verner, D. E. Simes, George H. Probeck, C. M. McLaughlin and D. E. Ralhmell.
Barber & Brailev have transferred to the Toledo
Home Telephone Company suburban lines extending
to Maumee, Whitehouse, Grand Rapids, Sylvania

The Pleasant

Hill,

and others are interested.
The Ohio Telephone and Telegraph Company has
asked the City Council of Toledo for permission to
build its lines through certain streets in that city.
This company- is doing a large part of the long-distance business of the Central LTnion.
The Connonton Valley Telephone Company, Conofficers
President,
nonton,
has
the
following
G. 0. Fleming treasurer, Charles Stewart secretary
and manager, Charles Busby. Lines connecting Jewett. East Springfield, Germano and other points will
be built.
The Port Clinton Telephone Company, Port Clinton, is putting up a lot of new cable and making
An examination of the cable
other improvements.
which leads to Put-in-Bay and the other islands
shows it to be in the best condition.
At a meeting of the directors of the Local Telephone Company at Bellevue, a few days ago, it was
decided to make extensive improvements on the
exchanges at Attica, Sulphur Springs, Wakeman and
New London, and to build a new toll line from
Wakeman to Berlin Heights. G. A. Wright was
added to the board of directors.
The Farmers' Telephone Company of Attica chose
the following-named officers at a recent meeting of
secretary,
President, J. W. Walker
the directors
;

:

;

Jacob

Zellers

company

will

;

;

treasurer,
Henry Deuchley.
have lines in several counties

The
about

The Cumberland Telegraph and Telephone Company will build several branch exchanges in Louisville, Ky., at once. They are now at work on a buildcity.

Some other
O. Mr C.

Indiana Telephone Items.
Crystal Telephone Company filed articles of
incorporation with the secretary of state April 3d.
The declared purpose is to construct and operate
telephone lines and exchanges in Dubois, Orange
and Crawford Counties. The principal office will be
William A. Line, Walker Mickler, J. M.
in Jasper.
Sinclair. P. P. Smith and S. N. Clapp are directors.
The New Telephone Company of Indianapolis is
making extensive improvements in the local plant
by adding additional rooms to the main exchange
building and changing the switchboard from drop
to lamp signals and putting in new cut-off relays.
The company is also making similar improvements
and changes in its north-side branch-exchange building.
It is also putting out private branch exchanges
in manufacturing establishments, department stores
and large commercial offices. These improvements
have been forced on the company by reason of its
rapidly increasing business.
J. M. Griest of New Haven, Conn., has purchased
the Danville Telephone Company's plant and is now
in control of a s^^stem that extends like a spider's
web all over Hendricks County. The price paid is
Mr. Griest also owns the
said to be nearly $35,000.
Plainfield system, nine miles south.
Telephone
Company, the last
Orange
Mutual
The
Independent telephone organization in Rush County,
began to construct its system last week. The com-

The

in Orange, Fayette County.
a large farming territory, and
operations with a large number of sub-

pany has headquarters

The system covers
will begin
scribers.
at

The local telephone men who are out on a strike
Muncie presented a proposition to the Delaware

and Madison County Telephone Company, but it
was not recognized, and electrical workers then went
The
out at Elwood, Alexandria and Anderson.
Brotherhood of Electrical Workers in the gas belt
cents
a
day
is asking for an increased wage of 25
and threatens to call out all of the members thereof
The Cenin the gas belt and probably of the state.
tral Union Telephone Companv is operating its plant
with non-union men, but the Delaware and Madison
County Telephone Company is negotiating with the
strikers for a

By the
Company

settlement.

Company Increases

Bell

Capital Stock.
At

a special meeting of the

and

Telegraph

March

Company

in

American Telephone
New York city on

stock of the company was
increased from $150,000,000 to $250,000,000.
President Fish states that there is no immediate likelihood of an issue of the new stock. He says that
the principal reason for authorizing it was to give
the directors power to issue should it be found
necessary.
He emphatically denies the report that
the stock will be used to purchase a controlHng interest in the Western Union Telegraph Company.
At the annual meeting of the company on the
same daj' the old board of directors was re-elected.
The proposition of the directors to amend the bylaws by giving the directors power to elect as many
vice-presidents as they deem necessary in: tead of
limiting the number to three was adopted.
The
amendment providing for the closing of the transfer books 30 days before the date of payment of
dividends and meetings of the stockholders was also
adopted.
William J. Ladd, Charles C. Jackson and
Louis Curtis were appointed a committee to select
an auditor to inspect the company's books as required by the law of Massachusetts.
Later the
newly elected board met and re-elected the former
officers, adding, how-ever, the new vice-presidents.
They are J. M. Cummings, Thomas Sherwin and
C. J.

31st

the

capital

French.

The

Evansville Telephone Situation.

The

initiatory steps in the organization of tfie municipal telephone company in Evansville, Ind., were

taken at a meeting of the stockholders last week, i
when Alexander Gilchrist, Fred Peterscheimer and!
A. F. Kargus were elected directors, to act with!
James R. Goodwin, A. P. Lahr, R. K. DunkersonI
and James Gray, appointed by Mayor Covert. Thel
directors will decide in a few days what plan is best
to pursue in regard to launching the first municipal
telephone plant in this country. The ordinance requires that $igo,ooo must be raised, and of this
amount $135,000 in stock has been subscribed. Either
of the numerous construction companies endeavoring
to secure the contract is willing to take stock to the
amount of $55,000, so as to make up the required
amount. It is desired, however, to keep the stock
with the local people if possible. The cause pending
in the federal court to determine the right of the
Cumberland company to continue to occupy the streets I
will not come up until June.
'

Attica.

ing for the eastern portion of the
improvements will also be made.

FIELD.

American

Blissfield,

:

of.

proposition was made to the village of Hallock,
Minn., to purchase the telephone exchange, but a
mass meeting voted to retain the ownership.
.A bill has been offered by Senator F. H. Peterson
of Moorhead in the Minnesota Legislature, providing
for municipal ownership of telephone exchanges.
The bill allows a municipality to construct or purchase an exchange provided a majority of the voters
The corporation may require all telephone
elect.
companies whose lines touch the village or city to
connect with the exchange, under reasonable regula.Another bill before the Legislature is to pretions.
.A

line,

Mich. The Toledo company thus acquires the toil-line system in Lucas County.
It is supposed the Fitzsimmons Telephone Company of Cincinnati will make an attempt to establish
an Independent system in Cincinnati and Hamilton
County, which its amended incorporation certificate
will allow it to do.
The Mercer Telephone Company of Princeton,
\\'. Va., has been incorporated w'ith a capital stock
of $s,ooo for the purpose of constructing and operating a system in Mercer and adjoining counties. E.
W. Maxwell, Spanishburg; J. C. Hughes, Princeton,

and

F.

consent of the Indian Territory Telephone
to join in the telephone merger which was
brought up at Muscogee. I. T., recently, a deal has
been closed which merges all of the telephones of
Indian Territory, Oklahoma and N^orthern Texas,
and the entire control passes into the hands of the
North American Telephone Company, which is an
Indenendent telenhone line. The lines consolidated
nre the lines in Oklahoma along the Santa Fe, Rock
Island and Frisco railroads, and the lines on the
Frisco and Katv railroads in the Indian Territory.
The property affected by this merger is estimated to
be worth $5,000,000.

I

NEW
A
111.,

COMPANIES.

telephone system will be installed at Augusta,
by the newly organized Augusta Mutual Tele-]

phone Company.
The Strawn Telephone Company, recently incor-|
porated with $1,500 capital, will install and operate
a telephone system at Strawn, 111.
The incorporators are E. C. Gullberg, Jos. Duntz and J. W. Kirkham.

A

telephone company has been organized at GreenTex., by R. T. Hicks, L. A. Chamberlain, E.
D. Glandon and others. The company will be known
as the Home Telephone Company and is capitalized
ville,

at

$100,000.

The Granby Telephone and Telegraph Company
of Granby, Mass., has filed its certificate of incorporation with the Massachusetts secretary of
state.
It has a capital of $1,200.
Willard A. Taylor is its president and Richard L. Dickson is its
treasurer.

The New York and Northern Telephone Company
of Troy, N. Y., has been incorporated to operate
from 'Troy to Bennington, Vt., and other points.
The company's capital is $50,000 and its directors
are Fletcher S. Hyatt of New York and J. V. Jacobs
and C. E. Gardner of Troy, N. Y.
The Southern Telephone and Telegraph Company
has been incorporated with offices at Hot Springs,
Ark.
The company has a capital of $200,000 and
has applied for a franchise to construct a long-disHarry H. Hale, Chas. D.
tance telephone system.
Graves, P. C. Burns and others are interested.
The Oklahoma Southern Telephone Company of
Oklahoma City has been granted a territorial charter to construct a telephone line in Pottawattomie
and Cleveland Counties and in the Creek. ChickIncorporators
asha and Seminole Indian nations.
-re W. .A. Jennings, Graham Burnham and R. C.
Willard. The capital is $15,000.
It is reported that a new telephone company is to
incorporated, with
headquarters at Colorado
be
Springs, Colo., and to be known as the Colorado
.Automatic Telephone Company. It is said that the
company is backed by such men as James F. Burns
and Frank G. Peck of the Portland Gold Mining
Company and Irving W. Howbert, president of the
Criople Creek Short Line. The promoters expect
to invest between $1,500,000 and $2,000,000 in their
enterprise, and applications for franchises will be
made to the city councils of Denver, Pueblo, Colorado Sprines and ultimatelv to the municipal authorities of all towns where the Bell system is now in
operation.

I

:
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Ohio Telephone Companies Merged.
The

County Telephone Company of Ohio
has been organized to take over the property and
franchises of the following companies
The Kent
Home Telephone Company, the Ravenna Home Telephone Comoany. the Mantua Home Telephone Com:

pany, the Garrettsville telephone plant; also about
ICO miles of toll lines belonging to the various companies.
The capital stock of the new company wall be

and there

will be a first mortgage placed
property to secure first-mortgage
six per cent. 20-year gold bonds to the amount of

$100,000,

upon

the

entire

$100,000.

The

Simplification of the

franchises of the various companies have from

to 20 years to run ar.d are said to be in all respects most favorable to the companies.
It is stated
that the companies have invested in actual cash an
aggregate sum greatly in excess of $100,000, in addition to the franchises.
15

The bonds

of the Portage County Telephone Company are being offered at par, and for every $100
of bonds subscribed the company Avill give a stock
bonus of 50 per cent, or $50 par value of stock.
The Akron Trust Company of Akron, Ohio, is registrar of the bonds and trustee for the bondholders.
The company will have seven directors, of which at
least four will be residents of Portage County.
W. H. Butler, whose successful -work in building
up the present fine business of the Kent Home Telephone Company of Kent, Ohio, has gained him an
enviable reputation as a promoter of telephone prop-

Telephone Switch-

board.'

Portao^e

and prevent the steady flow of current from the battery, which simply simplifies current for the substation

By Sidney Hand Browne.
In his closing remarks, Mr. Lockwood, in his article
entitled "The
Evolution of the Telephone
Switchboard," refers to the complex organization
of the modern relay switchboard, and intimates that
the next step in its evolution may be along lines
which will simplify it, rather than in a direction
involving a radical departure from its present organization.
partial simplification has been obtained, resulting in a better "talking circuit" and reduction in
first cost and in maintenance.
Such simplification
consists of a reduction in the amount of switchboard cable required in wiring the multiple jacks
to two-thirds of what is required under the system
described; avoiding the use of a shunt to put out
the supervisory lamp
dispensing with the use of
the repeating coil in the cord circuit, as shown, and
with the third contact in the multiple jacKS.
In Mr. Lockwood's diagram (Fig. 4 on page 96
of Western Electrician of January 31. 1903) it will
be seen that the relay which controls the operation
of the supervisory lamp is placed in series on one
side of the talking circuit, although there is no corresponding impedance in the opposite side of this
circuit.
And although this relay is of low resistance,
it will slightly unbalance the line, and its insertion in
this manner should be avoided if possible.
It is also seen that the test rings of the multiple
jacks are connected by a third wire running the

A

;

transmitter.

The system described eliminates the features which
we stated above we did Jiot think were desirable, and
as shown in diagram in Mr. Lockwood's article.
It is true we have introduced the relays
(R) and
(P) and (Ri) and (Pi), but these relays are wound
to a high impedance and are not
in the talking circuit, but are

connected directly
bridged across it.
The circuit is perfectly balanced, which is not true
of the circuit as shown in Mr. Lockwood's diagram,
and instead of shunting the lamp and allowing current to flow through the lamp circuit, we open the
lamp circuit and save the drain on our batteries.
To anyone who is familiar with the amount of
wire necessary in a large multiple switchboard and
the consequent greatly increased cost of manufacture,
it will be apparent that immense saving
can be made
by the elimination of one-third of the amount of
multiple-switchboard cables, as shown in the system
described by Mr. Lockwood, by the use of two-contact jacks
instead of three-contact, by the use of
two-conductor cords instead of three-conductor, and
obtain a

still

much more

SIMPLIFICATION OF THE TELEPHONE SWITCHBOARD.

has been appointed manager of the Portage
Couni}^ merger.

TELEPHONE MEN.
L S. Maliin, who has been with the Jasper County
Telephone Company, at Newton, Iowa, has gone to
Le Mars, Iowa, where he will have charge of the Le
Mars Telephone Company.

A

Detroit (Mich.) correspondent of the Western
Electrician states that James F. Land has returned
to that city from Kansas City and has accepted the
position offered him by the Union Trust Company
as general superintendent of the Michigan (Bell)
Telephone Company. The proffer of the place was
made after Mr. Land had resigned to become general manager of the Missouri and Kansas Telephone
Company, and he went to Kansas City to tender his
resignation of this office and see that his household
goods were sent back to Detroit. Mr. Land's former
position with the Michigan Telephone Company was
general superintendent of the central divisions, and
his supervision is now extended over the whole state,

EXTENSIONS AND IMPROVEMENTS.
An
ridian,

automatic switchboard will be installed at MeIdaho, by the Boise Independent Telephone

Company.

The Utah Telephone Company

states

that

it

will

the Bell telephone lines in Idaho. It is
thought that this will lead to another telephone war.
parallel

The new Pacific States Telephone and Telegraph
exchange building at Walla Walla, Wash., is about
completed. During the last year about 320 new
subscribers have been installed in that city, the local
system at the present time consisting of about 1,180
telephones.

AVash.. w-ill soon be connected with the
west side of Puget Sound. The Peninsula Telephone
Company, with headquarters at Bremmeton, has arranged with the Sunset Telephone Company, to connect the lines. This entails a submarine cable three
miles long.
Seattle,

An

extension

to

the

lines

of

the

Cumberland

Telephone and Telegraph Company will be built
from Jackson to Gulfport, Miss. The company will
also m.ake extensive improvements at New Orleans.
These are to cost $100,000 and to include three
branch exchanges, a large warehouse, etc.

During the month of March the Chicago Telephone Company made a net gain of 1,477 subscribers,
bringing the total telephones in the city up to 64,-

The month
507.
It compares with

was the best thus far this year.
1,450 for January, and 1,080 for
Februar\'.
The record ut^ to date was a gain of
2,221 in November last.

entire length of the switchboard.

— DIAGRAMS

GENERAL TELEPHONE NEWS.
of Coquille, Ore., have
formed an organization to construct a telephone
from Coquille to Arago. D. D. Pierce is the

line

chairman.

nection could be avoided, it would simplify matters
and be a desirable improvement. By reference to
the diagrams herewith presented, it will be seen
that this has been accomplished, with a consequent
saving in switchboard cable, first cost of construction
and a reduction in cost of maintenance. By dispensing with this third wire in the multiple jacks
we have also been able to use a two-conductor cord,
instead of a cord with three conductors, as shown
This reduces the first
in Mr. Lockwood's diagram.
cost of cords and their maintenance.
It is desirable, if possibile, to avoid the use of
the repeating coil in the circuit shown in Mr. Lockwood's diagram, as it is frequently the case that
these coils are not properly balanced, and a very
slight variation in the size of the core or inaccurate
winding by the manufacturer will cause enough unbalancing to interfere with the proper working of
the circuit. The use of this repeating coil has also
been avoided in the system described.
By shunting the supervisory lamp, as shown in
Mr. Lockwood's diagram, when the telephone is
taken from its hook, the flow of currents through
these lamps and their shunts continues, and causes
considerable drain on the batteries.
The diagrams given here show two telephones connected through a telephone-exchange system whose
operation is as follows
The operation of removing the receiver from the
hook of the sub-station instrument closes the* circuit
and energizes the line signal relay (X) in the usual
manner. The operator, by inserting the phia i^^
the answering jack, allows current to flow over the
ring of the plug, through a relay (Y) of high impedance, to the ground this relay, being energized,
attracts its armature (Z), and disconnects the linesignal apparatus, consisting of relay (X) and lamp,
and also "'puts current" on the sleeve of the jack
which will give the busy test through a relay (T)
placed in the operator's circuit. The advantage of
this relay controlling the busy test is that by its
use the operator only gets the signal without conveying it to the subscriber who has made the call.
The insertion of the plug also causes current to flow
through relay (P), closing the local contact at (L),
and allows current to flow through the lamp to the
local contact at (L) on relay (R) to ground.
These
relays are of low resistance and are placed on each
side of the cord circuit.
When the subscriber answers his call by taking the telephone from its hook,
it allows the current to pass back over the tip of
the cord to relay (R), to ground, and opens the
local contact at (L), thus cutting out the supervisory lamp.
It will be noticed that there is a
straight through circuit from the tin and sleeve of
the answering cord to the tip and sleeve of the
calling cord, with the condensers inserted.
These
condensers permit the flow of voice currents
;

A

Griffith of Ritzville,

Wash., has

OF CONNECTIONS.

If this third con-

I.
paper read 0t the Pittsburg meeting of the
stitute of Electrical Engineers, Februaiy 5, 1903.

and better talking

The merchants and farmers

Ex-Commissioner

erties.

direct

circuit.

AmerJcaD

secured a franchise to build and operate telephone
lines

that

in

Articles

city.

of incorporation

have been

B.

by the

Smith are the incorporators.

F.

Orders have been placed for all equipment necessary for a new system for the Pomona Valley Telephone Union at Pomona, Cal., and it is expected

company

that the

by

May

will

be able to begin the service

ist.

The Salisbury (N. C.) Telephone Company and
the Southern Bell Company have perfected an agreement by which the former's service will be greatly
improved and connected with the long-distance service of the Bell company.
The Payette Valley Telephone Company has been
incorporated at Boise, Idaho, to build and operate
a system near New Plymouth in Canyon County.
The capital stock is $40,000. The directors are J. N.
Shaw, R. E. Shaw and W. S. Hinchliff.
The Home Telephone Company of Salt Lake City
been reincorporated under the name of the Utah
Independent Telephone Company', and work on the
new system will begin next month. The company is

lias

now^ in search of a site for a suitable central office.
The construction work of the line will be In charge
of C. S. Hall, an eastern municipal engineer.

The Chicago, Burlington and Quincy Railroad
Company is installing a telephone system along its
road. An
pleted and
line has

and the
pletion.

change
plready
Chicago.

exchange at Lincoln, Neb., has been comis now being operated.
A copper metallic
been erected between Omaha and Lincoln,
exchange at Omaha is rapidly nearing comGalesburg. 111., is being provided with an exwhich will connect with 65 stations. It is
connected by a copper metallic line with

MANUFACTURERS AND DEALERS.
The Central Electric Company of Chicago has published a new telephone price list, dated April, 1903-.
This price list contains a complete line of telephones
and telephone parts also construction material of
every description.
;

The Stromberg- Carlson Telephone Manufacturing

Company

of Chicago reports a most extensive busistates that its factory at the present time
1.200 teleohones a day. and to keep
is turning out
up with orders it may have to increase its factory
space to a considerable extent. The company has
recently sold telephone equipments to companies in
X^'^indsor. Gilmore. Green Valley and London Mills,
Parkersburg.
111.:
Rossville and Winchester, Ind.
W. Va., Duluth. Minn., and Woodburn, Ore.
ness,

and

:

In-

filed

Luckamute Rural Telephone Company in Polk
County, Wash. L. S. Perkins, W. E. Williams and
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Properties of Radium.
Several interesting properties of radium have recently been announced by Professor Crookes and
M. Curie, the French physicist. Assisted by his
clever wife in isolating radium, M. Curie discovered that it possesses the extraordinary property of
without combustion,
emitting heat
continuously
without chemical change of any kind, and without
in its molecular structure, v.hich remams
spcctroscopically identical after many months of
found further
continuous emission of heat.
that radium maintains its own temperature at a

April II, 1903

To relieve the congested condition of the downtown terminals a strip of property was purchased
between Van Burcn and Jackson Streets and another
between Fifth Avenue and Market Street, where
a terminal station will be built.

Affairs of the Lake Shore Electric Rail-

way Company.

any change

He

surpoint 1.5 Centigrade (34.7 Fahrenheit) above its
roundings.
quanactual
the
that
saying
This is equivalent to
the pure radium
tity of heat evolved is such that
weight of ice
salt would melt more than its own
every hour, or that half a pound of radium salt
that produced
equal
to
would evolve in one hour heat
by burning one-third of a cubic foot of hydrogen
constantly
gas. this evolution of heating going on
end
for indefinite periods, leaving the salt at the
at
it was
potent
as
of months of activity just as
the beginning.

.

The world

thus

is

.

,

made acquainted

,

witli

,

a heat

thermometer 2.7 degrees Fahrenheit, the output of which is maijitaincd
compensation to the
visible
any
indefinitely without
sufficient to

raise

mercury

in a

heat-giving body.
.
.u
r
*
(
Professor Crookes says that although the tact ol
sufficiently
the emission of heat by radium is in itself
remarkable, this heat is probably only a small porsending into
tion of the energy radium is constantlv
material
space. It is at the same time hurling off
by
particles which reveal their impact on a screen
by a
stopped
are
these
If
luminous scintillations.
rays pour
glass or mica screen torrents of Roentgen
quanout from a few milligrams of radium salt in a
the rays, and
tity to e.xhibit all the phenomena of
on
blister
nasty
a
with energy- enough to produce
Professor
the flesh if kept near it for an hour.
Crookes believes that in some way yet unexplained
radium replenishes its energ>' from the movements
in the
of the molecules of air surrounding it. Even
constantly in movement,
stillest air the atoms are

and the

energv^ derived

by radium from

its

surround-

within the atom.
electrons
He adds' that radium has a high atomic weight, and
numerous.
exceedingly
are
electrons within atoms
They appear to be so numerous as to be unstable
out and distheir revolutions, thus constantly flying
costly
turbing surrounding substances. Thousands of
the meanbefore
made
experiments probably must be
throws
ing of the discoveo- of M. Curie that radium
without material
off heat without combustion and
change of substance is fully realized.
Debieme has found that an induced radioA.
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may come from

m

can be obtained not only from radium
that the charsalts but also from actinium salts, but
of a clear
acter of the induced radio-activity allows
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distinction between the effects of the
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skin
the
to
applied
A. radium preparation
no immediate effect, but leads to the development
varying
of a very painful gangrene within a period
from eieht to 20 days. J. Danysz has studied the
that
finds
and
rays,
physiological effect of these
different dedifferent tissues are sensitive to very
most of the
It appears that the skin absorbs
grees.
tissues.
radiation, and, th erefore, protects th e inner
activity

Annual Report of the Metropolitan Elevated Railway.
The stockholders of the Metropolitan West Side
Elevated Railway Company of Chicago met on April
4th to hear the report of the board of directors for
the fiscal vear ended February 2S, 1903. George Higginson, Jr., W. W. Gurley, John P. Wilson and
B. Forgan were re-elected directors to serve three

J.

Judge Wing of the United States Circuit Court
has terminated the receivership of the Lake Shore
Electric Railway Company of Cleveland, Ohio, and
Albion E. Lang has been discharged from that position.
This is the termination of the troubles among
the electric-railway companies, which were controlled
by the Everett-Moore syndicate. Mr. Lang has had
charge of the property since January, 1902. The
bondholders have taken the property in charge and
will operate it under the management of experienced
men, but, after all, the old syndicate will have a
voice in its affairs, it is headed by the .American
Trust Company and has taken the $1,750,000 bonds
The new issue of $1,500,000
issued by the company.
preferred stock was taken by the stockholders at
Cio,
and Messrs. Everett, Moore and Mahler each
look 3,coo shares of the stock, the other members
of the" original syndicate taking less. Barney Mahler
tendered his resignation as president of the company

of passengers carried by the Metropolitan road for the fiscal year ended February 28th
was 39,548,354. an increase of 5.637,564 over the preceding year. The total earnings for the year were
$2,040,005.22 and expenses $952,707.36, which leaves
a surplus of earnings of $1,087,297.86, or $71,194 more

The number

than last vear. An increase in bond interest and
$30,767.18 loss by fire and accident,- together with
a three per cent, dividend, brings the total surplus
down to $10,855.87.
The increase in gross passenger earnings was very
gratifying, but the increase in net earnings was not
so satisfactory, for the reason that the higher cost
of material and labor during the year made the operating expenses proportionately higher than they
were last year.
During the year two extensions which were under
construction at the end of the last fiscal year were
opened. The Douglas Park extension, from about
Campbell Avenue to Fortieth Avenue, a distance of
about 1.85 miles, was fully in operation on June 16,
The Garfield Park extension from Forty1902.
eighth Avenue to Fifty-second Avenue, a distance
of one-half mile, was completed and in operation on
August 25, 1902. The Garfield Park addition was
particularly built to connect with the .Aurora, Elgin
and Chicago Railway. The mileage of the road was
increased 4.7 miles, bringing the total up to 41.98
There are a total of 351 cars in use. 89 motor
miles.
new 3,500-horsepower encars and 262 coaches.
gine was completed in November of 1902. This
makes a total of about 14,000 horsepower now in
the power house.

A

eters.
Most
method

disinterested authorities strongly favor a
of determining the real value of an incandescent lamp as a source of light should be, by determining the spherical candlepower of the lamp
and considering it in connection with the actual current required to operate it, in preference to measuriiig the lamp in the arbitrary manner most generally
used at present, namely, for its horizontal intensity.
The principal argument against rating lamps by
their spherical candlepower is that there has not been
an instrument by which the spherical-candlepower
measurements can be taken at one reading that is
not extremely complicated. To determine the spherical

candlepower by taking numerous readings reis, therefore, conceded

quires considerable time and

The new

directorate consists
J. B. Hoge, J.
B. Hanna and W, J. Gawne, representing the stockholders, and the following, made up of the bankH. E. Andrews,
ers who financed the company
Cleveland Electric Railway Company; H. P. Mcintosh, Guardian Trust Company: E. G. Tillotson,

and it was accepted.
of the following: C.

W. Wasson,
:

Cleveland Trust Company; E. V. Hale, American
Trust Company; S. F. Haserot, Prudential Trust
Company; J. R. Nutt, Citizens' Savings and Trust

Company. Henrv E. Everett, E. W. Moore, Barney
Mahler of Cleveland, and W. H. Price of Norwalk,
and J. H. Harding of Philadelphia, were also made
members of the directorate. It is not known who
Mr. Evwill be elected president of the company.
Mr. Mahler and Mr. Andrews have been
erett
Manager
spoken of. It is probable that General
Stout will be retained in his position.
consists of about 130 miles of
the inroad, built on' a private right-of-way. It is
Cleveland
tention to put on through cars between
road
the
financing
of
The plan
at once.
F. J.

The property now

and Toledo

capital ot
pays all the debts and provides a working
wi 1 be
$400000, so that many needed improvements
will be
made at once. There is little doubt that it
delay.
put in first-class condition without

BOOK TABLE.
Engineering.
Theoretic.\l Elements of Electrical
ElecBy Charles Proteus Steinmetz. New York:
Pp. (six by
1902.
trical World and Engineer.
Price,
9% inches) vii., 330, with 144 illustrations.
exthe second edition of Mr. Steinmetz s
The first edition was published
Western Electrician
1901 and was reviewed in the
revised and
of December 7, 1901. The author has
pages on
corrected the text and added three new
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SHELBY ANGULATING DEVICE FOR PHOTOMETERS.

These facts do not, however,
to be uncommercial.
alter the true condition, and the real value of the

lamp cannot be determined in any other way.
Prof. C. P. Matthews of Purdue University is
among the number who have devoted considerable
time to the solving of this important question. Mr.
Matthews has invented a very satisfactory apparatus

|

Steam Power Plants, Their Design and ConstrucBy Henry C. Meyer, Jr., M. E. i\ew \ork;
tion.
.

Publishing Company. 1903. Pp. (six by
insert
gVi inches), 160, with 65 diagrams and 16
plates.

Price, $2.

plants

or buildings requiring their own power installations,
who frequently have occasion to specify or purchase
machinery for the efficient and economical operation
in this
of their plants, will find much information
book to help them. The work has been specially preto
prove
also
will
but
pared for this class of men,
engineer and
be of considerable value to the expert
steam power-plant
all others interested in modern
Much of the text originally appeared
construction.
Record,
Engineering
in a series of articles in The
and the whole has been thoroughly brought up to
state
date and is representative of the most modern
of the art.
generally
In the opening chapter the author treats
including the
of the design of steam power plants,
building and
location, drawings, type of power house,
foundations. The proportioning of steam boilers
specifiand the design of tubular boilers and boiler
(Thapcations are taken up in the next two chapters.
devoted to the selection of types of en.

ter IV. is
proportioning
gines and deals with pressures, speeds,
capacities,
of cylinders, variable loads and overioad
reheaters,
and
jackets
superheated steam, and steam
given.
also
being
turbines
steam
of
a brief mention
The following chapter treats of specifications for
steam engines. The remaining six chapters handle

manner steam
in a similarly thorough and practical
and water piping, condensers, feed-water heaters and
economizers, mechanical draft, chimneys, and coal
handling, water supply and purification. The text
by several
is illustrated by suitable diagrams and also
folded insert plates which excellently illustrate typical

existing

electric

poyrer plants.

\

j

is diself-exciting induction machines. The work
general
vided into two parts, the first dealing with
includtheory and the second with special apparatus,
niachmes,
ing synchronous machines, commutating
synchronous converters and induction machines.

McGraw

'

for determining the spherical candlepower at a single reading. The expense incurred in the ownership
of one of these instruments is such, however, that
many feel that they cannot afford to purchase one.
Professor Sharp of Cornell L^niversity has also devoted time to the solving of the problem and hasj
prepared a method of calculating the spherical can!
dlepower of lamps, having various forms of car-3
bons, that is sufficiently close for any commercial,]
purpose.
Professor Sharp's method consists of de-^
termining the mean-horizontal candlepower in thd
regular manner and then making one measuremenfl
through the tipped end of the lamp, multiplying tha
mean horizontal by 0.7 and the tipped-end measure^
ment by 0.3. The sum of the two results will ba

m

work.

cellent

Owners and managers of manufacturing

years.

Shelby Angulating Device for Photom-

FIG. 2.

SHELBY ANGULATING DEVICE FOR PHOTOMETERS.

very close to the real spherical candlepower of the
lamp.
Most owners of photometers have not, until recently, recognized the great advantage of a lamp
delivering a large volume of light through the end
opposite the

base.

The

attention

of the

users

of

lamps was first called to the value of this light by
the Shelby Electric Company. This company is now
placing on the market an angulating device (see
Fig. i) W'hich readily fits into the socket of any
standard photometer. B3' the aid of this device the
horizontal candlepower can be determined and the
lamp can then be turned so that the light can be
measured at any angle (see Fig. 2).
\\'hile the makers of 'photometers have not encouraged the measurement of lamps in other than
direction, various papers read before
bodies within the last two years show conthat the light delivered through the end
opposite the base is in fact the most valuable light
Illumination is divided into but
the lamp emits.
two classes, namely, general illumination and local
illumination, and the value of the lamp for general
illumination can only be determined by considering
the light emitted in ail directions, and by far the
greater part of the light that is used for local illumination is delivered through the end of the lamp
opposite the base, or within 45 degrees therefrom.
The angulator. illustrated herein, has been designed with a view of placing, at the disposal of
each and every owner of a photometer, a method
of determining the value of his lamps regardless of
whether the lamp is used for general illumination
It is sold by the Shelby
or for local illumination.
Electric Company of Shelby, Ohio,

the horizontal
scientific

clusively

,

I

I
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CORRESPONDENCE
London

Letter.

London, England, March

2S.

— Since

electric light-

first came to be utilized to any considerable exBritain, the question of fire risks to
buildings has been an important one from the point
of view of the fire-insurance companies, almost every
one of which has from time to time formulated a
set of rules of its own.
With consulting engineers
and station engineers altering and modifying the existing rules to meet their own requirements, a state
'i
chaos was gradually being attained to, and con.--equentlj-, as in the case of machinery, standardization eventually came to be considered.
To help
towards such a state of standardization in this matter the Institution of Electrical Engineers appointed
a committee to draft a set of rules and regulations
based upon the best wiring practice, and these have
now been published. They have been accepted by
the Incorporated Municipal Electrical Association
and by some of the leading fire-insurance offices.
The idea is for members of the Institution to abide
by them, and recommend their use, and so help
standing committoward their universal adoption.
tee has been appointed for the purpose of considering
suggestions for their improvement, and small alterations, if deemed advisable, will be made at once.
The rules include the ccnductivit}' and size of conductors, insulators, joints and casing, switches, fuses,
ceiling roses, switch and distribution boards, lampholders, arc and incandescent lamps, dynamos and
motors, resistances, choking coils, transformers and
testing, as well as a table showing maximum currents, thicknes of dielectric and insulation, resistance
for copper conductors, insulated and laid in casing
or tubing.
What is known as the "linolite" system of electrical illumination is now being introduced into this
country-.
These are incandescent lamps, nine inches
long, carried in semi-circular reflectors, and will probably have a special application in connection with
picture galleries, shops, and such places where the
light is required to be thrown directly downward.
Along the banks of the Manchester Ship Canal
are no less than 22 electric cranes. Tw"elve of these
are capable cf lifting a weight of 3,000 pounds at a
radius of 42 feet and are portable, the other 10 being
fixed all having a radius of 16 feet, three lifting 3,000

ing

tent in Great

•

A

pounds and seven i,coo pounds, A 28-horsepower
motor does the hoisting for the 3,oco-pound cranes. It
is directlj^ geared to the hoisting barrel, and runs
off a 500-volt circuit at 355 revolutions per minute.
The steering gear of these motor cranes is operated
by a five-horsepower motor, and a three-horsepower
motor is sufficient for the i,ooc-pound cranes.
Lieutenant-colonel Yorke, the chief inspector of
railways to the Board of Trade, has just issued a
report upon a tour he recently made in the United
States, to inspect American railway working and
methods. The subject is treated in a sound manner,
and his comparisons, although in many instances unNot
flattering to ourselves, are extremely valuable.
only are steam railways considered, but electric lines
are discussed at great length, albeit his oninions are
At
distinctly against American signaling methods.
the same time. Colonel Yorke has shown by his evidence before the London Traffic Commission that he
is verj- favorably impressed, in a general way, with
the manner the subject cf locomotion has been tackled
in Boston. New York and Paris, holding up in
contrast the encouragement given to private enterprise in those cities as compared with the reverse

London.

in

The parliamentary committees

to consider the
begin their sittings

Lon-

this
don "tube" railway bills
week, and although all the important bills have been
postponed, pending the report of the London Traffic
Commission, one important one, viz., the City and
Northeast Suburban, is down on the list for immeThis runs over a portion of the route
diate hearing.
dealt with by ^Mr. ilorgan last year, and any decision
of the Traffic Commission can hardly affect it. The
majority of the other bills down for hearing this
w^eek deal with minor extensions of time, etc.
The London County Council's proposal to undertake electric wiring, fittings, etc., has been thrown
out by the government. The council's conduit tramway system will be opened by the prince of Wales

on

May

15th.

All the "tube" railway bills which it was proposed
to suspend, pending the report of the royal commission on London traffic, have now been withdrawn
W.
for the session.

New York

Notes.

—

New

York, April 4. The Manhattan Elevated
Railroad passed into the hands of the Belmont syndicate at midnight of last Tuesday, the event being
obser\-ed by a small dinner party given by Julien
T. Davies, for many 3'ears counsel of the company.
After a number of speeches, Alfred Skitt, vice-president and general manager of the road, on the stroke
of 12 presented Mr. Belmont with a silver casket
which contained an old rusty railroad spike that
had seen =er\-ice for a number of years on the road
at

the

Batter>'

station.

by the elevated emit was
submitted to
them a week ago by the then General Manager Skitt
Although

plo3'es'

new

was

rejected
association when

it

295

Manhattan Railway Company and General
Manager Bryan of the Interborough Rapid Transit
Company, the new wage schedule was put into effect
Wednesday by Mr. Bryan, when he assumed the management of the amalgamated companies. This schedule provides for certain increases of from five to
50 cents a- day in the wages of employes of various
classes, but fails to grant all the increases demanded
and more notably fails to grant what was most
strenuously demanded, a nine-hour day. It is said
the schedule is not acceptable to the men.
An interesting exhibit by means of a movingpicture machine was made before the Rapid Transit
Commission on Thursday of the moving-platform
railway scheme which is proposed for connecting the
Brooklj-n and Williamsburg Bridges and extending
down into the financial district around Wall Street.
Schmidt & Gallatin, who represent a syndicate for
the construction and operation of the moving-platform system, propose that the construction of the
subw^ay shall be undertaken by and at the expense
of the company to be formed, and that fares over
the route shall be uniformly two cents at all hours.
If other transportation lines would enter an agreeof

the

ment, a system of transfers

w'ill

be issued between

them for a single fare of five cents. As an evidence
of good faith the company would deposit a certified
check or cash. Leo A. Phillips, who had charge of the
platform in Paris, explained the mechanism and compared it w-ith other methods of transportation. The
moving platform, he said, would transport 60,000
persons an hour. Bridge Commissioner Lindenthal
said the plan was feasible, both for use on the bridge
and in a subway.
The Board of Aldermen has adopted a resolution
indorsing and urging the immediate passage of the
legislative bill to permit the city to construct and
operate a municipal lighting plant. The resolution
declared that "the high-handed methods, exorbitant
charges, and the inferior service of the several lighting companies have become well nigh intolerable."
Civil Justice F. J. Worcester, sitting in the Eleventh
District Court, has handed down a long and sw^eeping decision in favor of Paul Blume in the suit
v/hich he brought, as a representative of the Citizens'
West Side Transit Reform Committee of One Hundred, against the Interurban Street Raihvay Company
to recover four penalties of $50 each because he had
been refused transfers from one line to another at
certain points of intersection. The court holds that
the law is compulsory, that transfers must be given,
and the fact that giving them there might cause

undue crowding
is

by

in the street and at the crossings
no excuse for not giving them unless sanctioned
legislative

action.

The Corporate

The

Electric

case will

Company

be appealed.
has been incor-

porated to manufacture electricity for light, heat and
power purposes in Garden City, Long Island, and in
the five boroughs of New York city. The capital is
$300,000, and the directors are Harold S. Recknagel,

Harold

York

C.

city,

Vaughan and Walter L. Worrall of New
C. C. Freeman and Henry C. Eldert of

Brooklyn.

The People's Illuminating Company has also been
incorporated to supply electricity in Manhattan and
Bronx Boroughs of New York city. The capital is
$25,000, and the directors are C. C. Freeman
H. C. Eldert, Brooklyn, and W^ L. Worrall of

York

city.

and
New^

-

President William H. Baldwin. Jr., of the Long
Island Railroad Compan}', at Thursday's hearing of
the special commission that is to express to the Appellate Division of the Supreme Court its opinion
as to whether or not the proposed Pennsylvania tunnels and Manhattan stfition should be constructed
and operated, declared his belief that when the work
i= completed. "Philadelphia will be a suburb of New
York," and that the trip between the two cities
could be made in 90 minutes, enabling people of the
Quaker City to dine at home, attend the theater in
Manhattan and return to Philadelphia the same night.
It w-as reported in Jersey City to-day that the
proposed consolidation of the North Jersey Street
Railway, the Jersey City, Hoboken and Paterson
Railway, the Elizabeth and Plainfield Raihvay, and
the Orange and Passaic Valley Railway, would be
effected in the interest of the Pennsylvania Railroad,
and that the merger of the trolley companies would
include a union with the L^nited Gas Improvement
Company of Philadelphia, and the Fidelity Trust
Company and the Prudential Insurance Company of
Newark, of wdiich United States Senator Dryden is
president.

The New York Telephone Company has opened
up a new branch exchange in a new building, at
no to 114 East Fifty-eighth Street, to be known as
the Plaza exchange.
The switchboard cost $175,000
and has an ultimate capacity for 9,600 subscribers
and w-ill start with 5,600 lines, they being draw^n
from the neighboring stations.
O.

New England News.

—

Boston, Mass., April 3. The Massachusetts Legislature has passed a bill imposing a fine of $10 on
anyone "not intending to become a passenger" who
"unlawfully"' boards a street car while the car is in
motion. This, of course, exempts newsboys from
the penalty. Reference to the next Legislature was
the fate of three petitions that cities and towns be
authorized to construct, maintain, purchase, operate
or lease conduits for electrical conductors, and a

petition for authority to establish railway transportation to the summit of Blue Hill.

Since the Boston and Suburban Electric Companies
instituted lines of through cars

between Park Street
Station and Newton, Waltham and Lowell,
Mass., the business has increased 50 per cent., compared with the corresponding period last year. ThS
through cars are the result of an arrangement with
the Boston Elevated Raihvay Company, whose men
handle the cars on its tracks between Park Street
and where the tracks join those of the suburban com-

Subway

panies.

The Bryant Electric Company of Bridgeport, Conn.;
has completed plans for a brick addition to its plant.
The new building will measure 250 by 60 feet and
will be four stories high.
The Cambridge (Mass.) Board of Health haS
passed the following regulation: "Every street-railway passenger car (closed) operated in Cambridge
shall, while so operated, be properly ventilated; such
cars shall be thoroughly aired at the end of each
round trip; every such car shall be thoroughly
cleansed at the end of each day's service and shall
be disinfected once each week. Inese regulations
shall be posted in a conspicuous place in every such
car; and whoever violates any of the foregoing regulations, shall forfeit a sum not to exceed $100."
Cheney Brothers, silk manufacturers, are about to
install 17 more electric motors in their South Manchester (Conn.) plant, making 25 motors in the plant,
all operated from their recently erected power station
on the Hockanum River.
Thomas C. Perkins of Hartford, Conn., is endeavoring to secure a legislative charter for the Eastern Connecticut Electric Power Company, which proposes to develop waterpower on the Quinnebaug
River in Plainfield and Canterbury, Conn., and use
it
for the generation of electricity, to be sold to
street-railway, electric-light and manufacturing companies in Windham, Tolland, Kew London and Middlesex Counties. The company does not intend to
engage in the electric-lighting business. It expects
to obtain from 1,800 to 2,200 horsepower.
The Scotland Electric Power Company is also asking the Connecticut Legislature for a charter, enabling
it
to develop a large water privilege on the Shetucket River in Scotland, Conn., and to supply electricity in that town, Franklin, Windham, Sprague
and Lisbon.
The Maiden (Mass.) Electric Company is to erect
a building around its present quarters, thus securing
14,000 feet of floor space.
It will also build a wharf
at which its coal will be delivered.
These improvements will cost $ico,ooo.

The Albert and J. M. Anderson Manufacturing
Coropany has applied for a charter under Maine laws.
It was organized at Portland, Maine, with a capital
of $20C,coo, $2Co paid in, and it proposes to manufacture electric motors. Albert Anderson of Boston
is president, and John M. Anderson of Boston is
treasurer.
At a recent legislative committee hearing it was
stated that it was proposed to consolidate the Amesbury, and Hampton, the Haverhill and Plaistow, the

Haverhill and Southern New Hampshire, the Lawrence and Methuen, and the Lowell and Pelham
street-railway companies into the Northern Massachusetts Corporation, and that eventually the Exeter,
Hampton and Amesbury Company would be
added.
The Beverly (Mass.) aldermen have refused to
grant a franchise to the Gloucester, Magnolia and
Beverly Street Railway Company on the locations
desired by the company.

The Hartford and Worcester Street Railway Company has been organized by the election of the folPresident,
Fred C. Hinds of
lowing officers
Boston vice-president, Thomas C. Perkins of Harttreasurer, Charles H. Wilson of Bosford, Conn.
ton clerk, Charles L. Wilson. This is a Massachu:

;

;

;

corporation with a capital of $300,000. It will
build an electric railway through Leicester, Charlton,
Wales, Sturbridge, Brimfield and Holland, and will
form a connection with a similar company incorporated in Connecticut.
The directors of the Bristol and Plainville Trainway Company have voted to build an electric railAvay between Bristol and Terrj^ille. Conn., and expect
B.
to have cars running over it by July.
setts

Canadian intelligence.

—

3.
The British cable steamer
specially for work on the Pacific cable
as a tender and repair ship, is on her v.-ay to Esquimalt, B. C, being expected there in June next, via
Honolulu and Suva. At the latter point she will
load 40 miles of cable, and this will be laid from
Bamfield Creek up the Alberni Canal, so as to overcome the bad section of the land line, which had to
This
be repaired frequently during the winter.
steamer will be kept permanently on repair work.
Cable headquarters will still remain at Bamfield
Creek, the extension up the canal being for the Cana-

Ottawa. Ont., April

Iris,

built

dian Pacific Railway Telegraph Company.
The Municipal Council of Fort William, Ont., has
closed a contract with the Anglo-American Power
Company of Chicago, to develop the waterpower on
the river Kaministiquia. The agreement is that at
least s,ooo horsepower is to be developed in 2V2
years.
The company is to supply the town with
at
1,000 horsepower to commence with,
$15 per
horsepower. The town has the right to take addi-
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jgb
lional power up to lo.ooo horsepower, as
require, and to sell the power in quantities

horsepower or

may

it

of five

The sum of $ioo,oco is to be
Bank of Montreal by the company.

less.

deposited in' the

A petition from the City Council of Winnipeg,
Man., has been presented to the Canadian Parliament,
against the public interest
to grant power concessions of Niagara Falls unless
on terms which will make the grantees practically
a corporation for public and not private purposes.
Within the ne-xt few months a plant will be established either in the city of Montreal or at Shawinigan Falls, Que., for the conversion of crude black
copper into refined copper. This will be followed
by the establishment of extensive works for the manufacture of the free copper into sheets and tubes.

which declares that

it

is

an English

C. K. Milbourne,

has been

capitalist,

lo-

cating a site for the plant, which he proposes erecting in Canada, for the refining of copper by electricThis process is known as the copper-Coles elecity.
The plant
tric process for the deposition of copper.
for the proposed works is now being constructed
in Glasgow, Scotland, and will be ready in June
Great results are expected to be reaped from
next.
this method of copper treatment, which is quite new.

W,
Detroit, Mich.

—

4.
The Indiana Railway
has decided to build its line to
Benton HarlMr from South Bend, via Michigan City,
instead of Niles. Buchanan and Berrien Springs.
Work on the Niles extension will be deferred until
built.
the Michigan City-Benton Harbor route is
The road from South Bend to Niles is all done but
the laying of the rails. It is understood that this
will be done after the other branch is completed.
Charles F. Medbury, district manager of the Westinghouse Electric and Manufacturing Company, has
just sold $ito,ooo worth of power-house and railway
equipment to the Detroit, Monroe and Toledo Short
cars, each
for a dozen
Line, including motors
equipped for 300 horsepower and capable of making
50 miles an hour. It is expected to begin regular
service between Toledo and Detroit by July 1st.
Owing to the fact that the Dowagiac Creek, from
which power is derived to operate the Niles electriclight and power plant, cannot be depended upon the
year round, the Board of Public Works is negotiating with C. A. Chapin with a view to purchase power
from his dam at Buchanan, which is now supplying
power at South Bend.
Ecorse citizens are now clamoring for a village
Highlighting plant like the one erected at Trenton.
land Park, River Rouge and Ford, all suburbs of

Detroit,

Company

Mich.,

.\pril

(eleciricj

Detroit, have started a

and Ecorse people refuse

the

agitation

street lights commands universal
Prominent citizens will procure estimates

and

will bring the

matter

before the Board of Trustees.
The Detroit and Toledo Construction Company
expects to begin work on the Detroit, Monroe and
Toledo electric line by .\pril 15th. It is the intention of the new company to have cars running between Detroit and Toledo by next fall. Steel has
been ordered and the only difficulty to be encountered in construction is the erection of bridges.

The Saginaw Southern

electric

road,

which was

projected about two years ago, to be built between
Saginaw and Durand, will be built to Owosso inincluding
stead of Durand. Saginaw capitalists,
Messrs. Linton and Emerick, have been in conference with Owosso people, and they say a Cleveland
trust company stands ready to put a million dollars
The line will parallel the Michinto a 40-mile road.
igan Central railroad.
The projected electric road which the Union Trac-

Company

and Flint and
will

probably

started last year, between Saginaw
failed to complete for want of funds,

be

pushed through

Saginaw

by

C. G.

terests.

From the Buckeye
—A

in-

W.

State.

company known as
Cleveland, Ohio, April 4.
the People's Rapid Transit Company has been formed
at Toledo with a capital of $500,000 to build a line
from that city to Cincinnati. The promoters claim
that the right-of-way has been obtained over twothirds of the route between the two cities, and that
everything, including the money, is in readiness to
begin work. The road will extend on a straight line
from Toledo to Defiance, and from there in the same
way to Cincinnati, passing through Lucas, Fulton,
Henry, Williams.
Defiance, Van Wert, Mercer,
It
Drake, Preble, Butler and Hamilton Counties.
is estimated that it will require about $4,ooo,t)co to
build the line, and it is claimed that eastern capital
The names which have
is backing the enterprise.
been given out in connection with it are .\dam BurThomas B.
ger and George Bloodhearl. Toledo
Franey, Perrysburg, and .\lbert Merkley, Tontogany.
It is said that a boat operated with a gas engine
has been successfully tested on the Miami and Erie
Canal, and that a line of them will be put in operation in competition with the electricallv propelled
boats of the Miami and Erie Canal Transportation
;

Company.
The Youngstown and Sharon Railway and Light
Company will build a line from Sharon to West
Middlesex.

The Dayton Heating and Power Company, Dayhas been incorporated with a capital stock of
$5,coo by Henry Zwick and others.
The Union
1 raction Company, also of Dayton, has been incorporated with a capital stock of $5,000. W. F. Chamberlain, Ira Crawford and others
are
interested.
The two seem to bear some relation to each other.
The Mt. Gilead Water, Light, Heat and Power
Company, Mt. Gilead, has increased its capital stock
from $60,000 to $70,000.
Judge McNeill of Cincinnati, in a case brought
before him, has rendered a decision that a railroad
operating between cities and villages and doing an
interurban business, operating with power other than
ihat furnished by animals, may condemn rights-ofway along public highways and through private
property. It has been contended that unless a company is incorporated as an interurban railway company, it cannot condemn rights-of-way. .^s many
of the interurban companies in this state have been
incorporated as street or electric-railway companies,
this view- of the matter would prevent them from
exercising such authority, but the decision of the
court sets them aright.
The Citizens' Railway, Light and Power Company
of Mansfield has transferred its property to the Mansfield Railway, Light and Power Company, and the
new company has filed a mortgage in favor of Kleybolte & Co. of Cincinnati, to cover an issue of $1,000,cco in bonds. The Mansfield lines will be improved
and the Shelby line will be extended to Plymouth.
ton,

The Columbus and Washington Railway Company
of Columbus has been incorporated with a capital
stock of $10,000 by Richard Emory and others. This

an Appleyard company and was formed to build
a line from Columbus to Washington Court House,
using the Grove City line as a portion of the road.
is

The Miami Light, Heat and Power Company of
Piqua has been incorporated with a capital stock
of $300,000 by S. B. Hartman, Hamer Bartey. John

W. Brow'n and

others.

LTrban and Interurban Railway Com
pany, Toledo, has been granted a 25-year franchise
by the village council of Maumee. The company
must commence construction work within 15 days or
forfeit a deposit of $5,000.
Several other roads have
been working for this franchise for. some time, as it
is considered the only opening for the outside lines
into the city of Toledo.
O. M. C.

The Toledo

for electric lightto be left behind, so

for

attention.
on cost of erecting a plant

tion

'I he
Cincinnati, Milford
and Eastern Traction
has been granted a franchise over the
Cincinnati and \\ ooster turnpike, which has been
in contention for sonic time.
Senator Roudebush
and others are iitterested in this company.

i_ompany

movement

ing,

April

Information from Indiana.

—

Indianapolis, April 6. Intimations of a big interurban consolidation scheme continue to come from
various parts of the state, and information from the
eastern financial centers gives strength to these rumors. It is pretty generally understood that there
is
persistent activity toward consolidation of the
eastern and northern Indiana lines, and that it is
the Widener-Elkins syndicate back of the scheme.
It is said the plan is to get control of every interurban system in Ohio, and that many Indiana interests will be taken in at the same time.
It
is
announced that the Indianapolis-Northern
Traction Company's line to Lo.gansport will be extended north by way of Royal Center, Winamac,
North Judson, La Crosse, Valoaraiso, Hobart and
Hammond to Chicago, and south from Logansport
by way of Kokomo, Tipton, Anderson. Newcastle,
Richmond, Hamilton and Cincinnati. The several
links of the southern route are either under operation
or being constructed.
F. McCulloch and James Murdock and
who have bought the Fort W^ayne street-railway system, made an inspection of the property last

George

others,

week and ordered a number of improvements.

These

men have secured an option on the Fort Wayne
and Southwestern Traction Company's line from Fort
Wayne to Wabash, by w-ay of Huntington, and Lyman Law, general manager of the Wabash River
Traction Company, operating 34 miles between Wabash and Logansport, announces that negotiations
are on for the sale of the road to the McCuUochMurdock people. The price asked is $850,000. There
is

little

quired

doubt that both of these
and a line built between

lines

will

be ac-

Logansport

and

Lafayette, thus giving the syndicate a complete line
between Fort Wayne and Lafayette, where the local
systems are owned by the McCulloch-Murdock people.

New

were elected last week by the directors of the Muncie, Hartford City and Fort Wayne
Railway Company. S. M. Haxton, Cleveland, was
made president, A. L. Johnson, Muncie, vice-presiThis
dent, and F. M. Osborne, Cleveland, secretary.
line will be completed to Montpelier in a few days.
President Henry of the Indianapolis, Rushville and
officers

company says it is now decided to conpower house at Rushville, and that it is
the present intention to equip the power house with
Mr. Henry says there are several
a steam turbine.
things that recommend the new-style engine, viz.,
Cincinnati
struct the

machinery will be 25 per cent, less cost of
operation from 10 to 12 per cent, less, "Sargent &
Lundy, my engineers, of Chicago, have assured me
that the turbine engine is the engine of the future
cost of

;

1903

for this kind of work," said he.
Mr. Henry's line
has been surveyed and work will begin May 1st.
'I he
following new interurban companies filed articles of incorporation with the secretary of state
during the week
The Madison, Green'sbnrg and
Indianapolis
Electiic
Railway Company (capital
stock, $50,000). to build from Madison to Greensinirg by way of Versailles and Osgood.
The directors are Richard Johnson, Nicholas Horuff, M.
D. Wilson,_ N. V. Cravens and David Johnson of
Madison. The survey of this line is now being
:

made.

Western Electric Railway Company, to build
from Logansport to Hammond, through Cass,
White, Jasper, Newton and Lake Counties, with
branches into Benton, Pulaski, Fulton, Starke, Marshall. Laporte and Porter Counties.
The estimated
'fhe

a line

length of the system
is $150,000, and
the

150 miles. The capital stock
incorporators are Newland I.
Depau, New .'\lbany; H. B. Smith, Hartford City;
VV. M. Elliott, Logansport; E. B. Sellers, Monticello; J, R. Johnson, Hartford City; H. D. Reasoner,
Marion
A. T. Hert, Louisville, Ky., and W. A.
is

;

Godman, Cincinnati.
The Frankfort and Logansport Traction Company
(.capital stock, $100,000), to build from Frankfort
to Logansport. by way of Darwin, Middleford, Michigantown and Burlington. The principal offices will
be in Frankfort. David A. Coulter, W. P. Sidwell,
T. N. Lucas, J. E. Hillis of Frankfort, Denis Uhl
of Logansport and O. V Darle}', Kokomo, are directors.

The local electric-light plant of Muncie, belonging
C. M. Kimbrough and others, has been sold to
Muncie capitalists, who will spend a large sum on

to

improvements,

extensions and new machinery.
is boasting of satisfactory results

Columbia City
from municipal

electric

The

lighting.

plant

w-as

purchased of a private company by the city at a time
it
was paying $80 per street lamp. The report for
the municipal plant estimates the cost last year for
the sanie lamp on an all-night schedule at $28.
The
plant is operated in connection with a municipal
waterworks plant, and the same officials and employes look after both. The capacity of the lighting

accommodate the growing
demand for light and power.
The Indiana Master Electrical Contractors' Association of Indiana was organized last week, with

plant will be increased to

headquarters
president,

in

Indianapolis.

W.

and

West

G.

W. Sanburn

A. Royse, secretary.

is

F.

Virginia and Kentuck>.

Lexington, Ky., April 4.—The Louisville Lighting
Company, Louisville, with a capital stock of $3,000,000, has been incorporated and will take over the
properties of the Louisville Electric Light Company
and the Citizens' Lighting Company. W. H. Edinger, Harry Bishop, George Gaulbert,
J. B. Speed

and

Udolpho

Snead

are

the

Louisville

A. N. Brady and T. E. Murray of

on the directorate.
The Ohio Valley Traction

directors,

New York

are

also

Company

having
some trouble in securing a franchise to enter Louisville by the way of Maiden Lane.
This is the company which proposes to build a line from Newport
and Covington to Louisville,
Electric-railway companies seeking to operate in
Newport are having a rather strenuous time. The
City Council has finally decided to advertise the
various streets upon which lines may be built, and
the companies will be compelled to bid for their
frarichises.
The trouble is with the interurban comoanies, which are seeking to enter the town.
The Hunter Water, Light, Heat and Power Company of Hinton, W. Va., has been incorporated with
a capital stock of $i20.coo by O. M. Lance and S. H.
Hicks of Kingston, Pa T. F. Lyman, H. G. Marcey
and L. S, Marcey of Wilkesbarre, Pa. The plan is
to supply water, light and heat to the towns of Hinton and Avis.
C.
is

;

Northwestern Notations.
Minneapolis,

Minn.,
.\pril
4.— The Faribault
(Minn.) Gas and Electric Company has filed articles
of incorporation with a capital stock of $250,000.
The employes of the Railway and Light Company
of Winona, Minn., have been granted an increase of
wages, so that the older men in service receive iS
to 20 cents an hour, according to the length of conitection with the company.

Lead,

S. D., is to

have a trolley service.

The Bur-

lington Railway will extend its electric line running
from Deadwood to Lead into the city, and has
awarded a contract for the construction. Ultimately
the line will be continued to Terry, S. D., connecting
the three principal mining towns of the Northern
Black Hills.
storage battery is to be installed in
Lead, to conserve the power when the cars are standing or are going down hill. The plant is located at
Deadwood, and as the grade is heavy, tne power is
not equalized.
The Minnesota Legislature has passed a bill authorizing the development of electric power from
the rapids of the St. Croix River, between St. Croix
Falls, Wis., and Taylors Falls. Minn.
The Wisconsin Legislature has already authorized the construction of a dam and the national congress has

A

authorized

it.

A

company was formed some months

'

!

I

:
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ago to develop the power and transmit it to Minneapolis and St. Paul.
The village of Fairfax, Minn., is about to install
an electric-light plant.
bought
J. Y. Fiddler of Eagle Grove, Iowa, has
the electric-light plant at Manson, Iowa.
Citizens of Sank City, Wis., want an electric-light
plant.

The electric-light and heating plant at Ackley,
Iowa, has been sold to the Daly Land Company of
Paul.
council committee and the electrical commission of Duluth, Minn., have settled that the electric
wires on Superior and Michigan Streets shall be
removed within a year.
The Knox Construction Company has refused a
franchise for a street-railway line through Kaukauna, Wis., as granted by the City Council, because
of certain stipulations, and will buy a right-of-way
St.

The

into the city instead.
Guthrie Center, low.i, will vote on a franchise
for electric lighting.
petition has been circulated at Grand Forks,
N. D.. asking the council to arrange for commercial
lighting from a city plant. The city now does its
own street lighting, and it is believed that by a slight

A

addition to
be covered.

its

plant, the

commercial business could

Arrangements have been completed by the Watertown and Lake Kampeska Railway and Transportation Company to construct a street-railway line from
Watertown, S. D., to L^ke Kampeska.
The Central Electric Company of La Crosse, Wis.,
will increase its capital stock from $50,000 to $100,000 and will enlarge and extend the plant.
An electric interurban railway is projected from
Iowa City, Iowa, to Washington, Iowa. Other lines
are projected, radiating from Washington to Cedar
Rapids.

W.

P.

Reinbeck,

plant at

electric-light

installed

franchise for an
Iowa. It is to be

Walsh has been granted a
by July

1st.

to the injunction proceedings, the City
Council of Mankato, Minn., has returned all bids
for the municipal light plant unopened.
An electric railway will be built from Devils Lake,

Owing

N. D., to the Chautauqua grounds.
A company has been formed at Cannon Falls,
Minn., for the development of waterpower above and
below. There is a head of 77 feet within the corporate limits of the city. The minimum flowage
approximates 300 cubic feet per second. The minimum power exceeds 2,000 horsepower, while the
summer power will exceed 4,000 horsepower. Plans
are being developed for an electric freight and passenger railway to utilize the power. Edward P.

Burch of Miiineapolis

No

electric railways

is

the consulting engineer.

have been constructed within

The

the state of Minnesota for the last 3%
outlook for 1903 is for the construction of 40 to 50
miles in the southern part of the state.
The village of Grand Rapids, Minn., has just put
There are
in service a modern electric-light plant.
two Morrison internal-furnace, 160-pound boilers
and two 125-horsepower, compound-condensing Ideal
engines, direct-connected to 7S-kilowatt, 2,200-volt
The plant was accepted after a guaralternators.
anteed test, which called for a steam consumption
of engines with auxiliaries of 19 pounds of steam
years.

per

indicated

horsepower-hour.

The

Three surveys, said to be made for the North
Shore Railway (Company, have been completed from
a point between Manzanita and Millwood Stations to
Bolinas, with the adiuitted intention of constructing
an electric line connecting Bolinas w'ith the main
line of the North Shore Railway.
The City Council of Vernal, Utah, has granted
a franchise to William Ochs and Mr. Benedict to
install and operate a light plant and trolley system
at that place.
The council at Seattle, Wash., has adopted an
ordinance directing the Board of Public Works of
that city to proceed with the work of constructing

and installing a municipal
Councilman Anbury says

electric-light

plant.

in regard to the new
electric-lighting plant for Stockton, Cal., that a 20,ooo-light plant will be sufficient for the city at present : also that the seven electric-light corporations
there will continue in existence and that there will
be two lighting systems in the city. Professor C. L.

Cory of the University of California has been engaged to draw up engineering plans for a plant
Milling Company of Kendrick,
Idaho, is figuring on a proposition to put in an electric-light plant during the present year, to furnish
light and motive power for the towns of Juliaetta,
Leland and Kendrick.
Governor Pardee has signed the bill passed by
the Legislature, which closed its session at Sacramento last week, appropriating $10,000 for installing
new engines, boilers and dynamos at the Veterans'
Home at Yountville, Cal.
The American District Telegraph Company has
been incorporated at Fresno, Cal., with a capital
stock of $300,000, and the following-named directors
H. G. Bennett, C. R. Johnson and others. The purpose of the company is to establish local districttelegraph and messenger systems.
In connection with the improvement of the Canadian Pacific Railroad mountain hotels in British
Columbia, during the coming spring and summer,
the company has recently decided upon and is now
carrying into effect an elaborate plan for the substitution of electricity for acetylene-gas lighting at
the important stations, including Vancouver, Glacier.
Lake Louise, Emerald Lake, BanfT and Field. The
outlay of the company in installing this extensive
electric-light system will be about $75,000.
stockholders' meeting of the Power Transit and
Light Company has been called for May 22d, in
the Mills Building, San Francisco, for the purpose
of coijsidering the creation of a bonded indebtedness
of $2,500,000. It has been intimated from other
sources tliat the interests of this company and the
Bay Cities Water Company are the same. It is believed that the bond issue will be used to buy up
electric and other companies in the central coast

The Kendrick

A

districts.

An

power and lighting plant is soon to be
Summerland, Cal., for the purpose of
supplying the entire coast section from Carpinteria
electric

erected

at

Santa Barbara. In connection with the enterprise there will also be constructed an electric line
between these places, and there is a possibility that
a system of street railways for Santa Barbara will
be included in the schem.e. H. B. Slater represents
the promoters, who, it is thought, are identified with
the Huntington interests at Los Angeles, Cal.
to

A.

C. J. Grove of Plainview, Minn., seeks a franchise
Winona, Minn., to furnish electric light and power
from a plant to be installed on the Zumbro River

at

near Plainview:

R.

,

On the

Pacific Slope.

—

Company

electric railroad, as

—

Wash., April i. A company is being
Spokane, Wash., for the purpose of buildelectric railway from that city to Medical

Seattle,

formed
ing an

contemplated by John H. HamThe line will run from

mond and Harold Wheeler.
Visalia to Lemon Cove.

F. L. Sanders, a Seattle (Wash.) capitalist, has
applied for a franchise for an interurban line from
Ballard to Everett, Wash.

sion."

Arthur M. Waitt has resigned his position as superintendent of motive power of the New York
Central and Hudson River Railroad. Mr. Waitt's
resignation was for personal reasons.
E. P. Roberts, electrical engineer and contractor
of Cleveland, Ohio, has decided to open an office
in New York city, with W,. C. Andrews, formerly
associate editor of the Street Railway Journal, in
charge.

Professor Elihu Thomson, the well-known elecbirthday at his
home in Swampscott, Mass., during last week. During the last 30 years he has made over 600 inventions, mostly electrical.
trical inventor, celebrated his fiftieth

Lawton, well known as an electrical
on April 2d, at Meriden, Conn., aged
was formerly president of the Automatic Lighting Company and the Connecticut Telephone and Electric Company.
T.

inventor, died
55 years. He

W. W.

Card, vice-president of the Westinghouse

Air Brake Company and president of the Pittsburg
Screw Company, was run over and killed on April
4th by a trolley car. The accident occurred directly in front of Mr. Card's home in Wilkinsburg,
Pa.

Dr. R. Mullineux Wamsley, principal of the NorthInstitute, London, England, is visiting the
United States for the broad purpose of inspecting

ampton

the electrical
etc.,

field,

including the telegraph, telephone,

and measurably the country's

and

industrial

educational interests.

Samuel Insull, president of the Chicago Edison
Company, arrived in Chicago on Saturday last, after
an absence of about 3y2 months spent in rest and
travel in England and on the Continent.
Mr. Insull
re'turned to his desk in excellent health and spirits,
by his holiday for the multifarious
which demand his attention.

reinvigorated
duties

J. B. d'Homergue, manager of the Keystone hairinsulator department of the H. VV. Johns-Manville
Company, sailed on March 30th for England, to
make an exhaustive and comprehensive investigation
of the trade for asbestos and sound-deadening materials in that country.
Upon his return, in May, he
will be permanently located in New York.

William J. McNamara, for 25 years auditor of the
Western Union Telegraph Company, died on April
2d at his home, 446 West Twenty-fourth Street, New
York city, after an operation for appendicitis. He
was a member of the New Y'ork Telegraphers' Aid
Society and was secretary of the Horatio Seymour
Tammany Club of the Ninth Assembly District.
Before the Bay

State

Engineering

Society,

last

week, A. B. Upham of Boston read a paper on "Good
Roads and the Trackless Trolley," exhibiting a miniture trackless trolley line and a trolley road roller

The lecturer asserted that in the
illustration.
construction of macadamized roads a trackless troloperated by one man, would do the
work of 30 or 40 men working in the usual manner,
lessening the cost one-half.
in

at

Lake, a distance of 18 miles.
company composed of C. E. Fredericks, G. W.
Petticord and associates, has asked the City Council
of Palouse, Wash., for a 25-year franchise to build
and operate an electric road in that citv.
It is announced that the Great Northern Railway
line from Fairhaven to Samish, Wash., which has
been abandoned since the completion of the Chuckanut cut-off, will be rebuilt into an electric line.
This branch includes a line into La Connor, Ferndale and to the Brick Bay country and Blaine.
John D. Ryan, representing the Marcus Daly estate, which purchased the electric-light and streetrailway plants in Great Falls, Mont., has asked the
City Council to grant the company a 25-year fran-

A

Mr. Ryan states that, if granted, the company
pay one per cent, of its gross earnings to the
city treasurer during the life of the contract.
Articles of incorporation have been filed by the
Smilkaneen Falls Power and Development Company.
The object of this company is to sell waterpower.

chise.

will

i.
^The Mutual Electric Light
of this city will erect a power house on
the corner of Folsom and Spear Streets. The structure will be fireproof and two stories high, of brick.
In it will be installed engines and dynamos, with an
aggregate horsepow^er of 40,000. Boilers will be inThe
stalled which will burn either oil or coal.
contract for the ironwork has been let to the Pennsylvania Iron Works, and the generators will be
constructed by the Bullock Electric Manufacturing
Company of Cincinnati. P. O. Cornwall and D. O.
Mills are interested in the enterprise.
W. C. Anderson, a civil engineer, is now at ViCal., surveying the route for the proposed
salia,

San Francisco, April

of Pittsburg read a paper at a
meeting of the Electric Club in Cleveland, Ohio,
last week on "Difficulties of High-tension Transmis-

ley machine,

was

trical engineer.

PERSONAL.
M. Lincoln

P.

Lyman

for the city.

consumption

less than that named in the guarantee.
The Helena Light and Power Company of Helena,
Mont., will not rebuild its steam plant in Helena,
but will construct a sub-station nearer the heart
of the citj', to receive power from the Missouri
River Power Company.
The New Richmond (Wis.) Roller Mills Company
has contracted for a waterpower plant, including a
complete electric power-transmission plant. It consists of one horizontal Leflel wheel, direct-connected
The voltto a 450-kilowatt Westinghouse generator.
age is 6,600. Power will be transmitted to New
Richmond, about five miles, to drive induction moThe plant will be in full service
tors for rollers.
August 1st J. W. Rickey is the hydraulic engineer
and Edward P. Burch of Minneapolis is the elec-
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The capital stock is $1,200,000.
The City Council of Seattle, Wash., has granted
Fred E. Sander a franchise to construct and maintain an electric railway through the northern part of
the city.

The Spokane Light and Power Company of Spokane, Wash., will make application to the City Council for a 50-year franchise to erect, maintain and
use wires for the conveying of electric power to
Spokane, Wash.
reported that the citizens of Greenwood, B. C.,
will accept the Great Northern Electric Company's
proposal and allow it an exclusive light and power
franchise for 25 years.
The citizens of Marysville, Wash., have offered
a bonus of $5,000 to any trolley company that will
It is

build a line between that city and Everett.

P.

Hugh L. Cooper, an expert engineer of Montreal,
has gone to Mexico where he will take up his work
and
as resident engineer of the Mexican Light
Power Company. - Mr. Cooper had charge of the
hydraulic works at Sao Paulo, and it is expected
that the work on the installations of the Mexican
company will be very much of the same nature as
F. S. Pearson of New York,
those at Sao Paulo.
vice-president of
the company, accompanied Mr.
Cooper.
George R. Mockridge, superintendent of the Western Union cable station at Penzance, England, die3
on March 25th of influenza. Mr. Mockridge entered the telegraph business in 1S69 and was for
a number of years in the employ of the Direct
United States Cable Company at Nova Scotia, Rye
Beach, N. H., and Boston, Mass. In 1S81 he accepted the superintendency cf the station at Penzance of the American Telegraph and Cable Company, now the Western Union Telegraph Company,
where he had since remained.

Nathan T. Brenner, manager of the American
Insulated Wire and Cable Coinpany of Chicago and
a member of the Chicago City Council, representing
the Ninth Ward, was held up and robbed of $300
one day
his

last

week.

home with

Mr. Brenner drove away from

the intention of doing a

little

active

He was accompanied by a gentlecampaigning.
man prominent in telephone circles, and when they
had gone a short distance Mr. Brenner alighted at
might
a place where he thought a number of votes
The other gentleman was left to hold
be secured.
by
duty
of
his
relieved
soon
the horse, but he was
three men who escaped with the horse and bugg>'
after having first relieved the alderman of $300.
The horse and buggy were recovered, but the campaign fund

is

$300 short.

-
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ELECTRIC LIGHTING.
about to grant a franchise for

Lafollette, Tenn.,
the erection of an electric-light plant.
The Cheyenne (Wyo.) Electric Light
will extend its wires to Fort Russell.
is

Company
will

electric-light and waterworks plant
spring.
installed at Galveston, Ind., this

An

be

Plans are being prepared for a new electric-light
plant to be erected at Harrodsburg, Ky.

Spring Grove, Minn., have voted
erection of an electricto issue $5,500 bonds for the

The

citizens of

light plant.
elecordinance for the erection of a municipal
Council
has been passed by the City
of Newport, Ohio.
erected at
A new electric-light plant will be Light
ComMarion, Ind., by the Citizens' Electric
of ?ioo,capital
nanv recently incorporated with a
Miller
R J. Spencer, John KcUey, Harry M.

An

tric-light plant

^

and others are interested.

Power ComThe Burlington Electric Light and capital stock
with
pany was incorporated recently
"lant at

The company will construct a
The incorporators are Leonard
Burlin^on, Wis.
Smith.
Clarence E. Partee and Mary D.
J. Smfth,
will make
Companv
Edison
The Rockford (111.)
of
improvements this spring, the cost
a number of
-An add
of $50,000.

$80,000.
will amount to $75.coo or
PO^«r house and four ne s
tion will be built on the
stalled.
1 he
will
boilers and a large generator
thj/°'^'^'°'''
company e.xpects to furnish power ^^^
when completed.
and Freeport electric line

lh"ch

^e"

seph M. Mitchell, H. O. Coughlin, Warren N. Akers
and B. B. Lewis, all of Jersey City.

the adjourned annual meeting of the stockholdof the Lake Street Elevated Railroad, held in
Chicago on April 2d, but little business was transacted, owing to the fact that an insufficient amount
of securities had been deposited to warrant_ the
presentation of a reorganization plan. The traffic of
the road showed an increase for March, as compared
with March of a year ago, the daily average for
this year being 43.762, an increase of 2,812 over last
,A.t

ers

year.

lurcd

B. Summerfield of
cox of Norfolk.

New

York, and James

W. Wd-

Elecric Company of Quincy.
been owned by a
wliich has for four years
Augusta, Maine, has been
Syndicate of capitalists of
syndicate, represented by the
sold to a New York
plants
Companv. This syndicate controls

The Quincy Gas and

Ill

T

T Lynn

Sheboygan, Wis
Port Huron and Alpena. Mich.;
BelleMo Goshen, Ind.: Fremom, Marion,
Portsmouth, Ohio; Rome,
°ew Bowling Green, and
electric
and
gas
and Williamsport, Pa. The
bond issue
capitalized at $6,000,000, with a

in

Tooliu

:

March of

Metropolitan, South Side and Northwestern lines.
The dailv average of passengers carried during
March, 1903, on the Metropolitan was 116,716, as
against 105,512 for 1902. This shows an increase
of 11,204, or 10.62 per cent. The South Side line
carried 87,989 passengers, an increase of 7,676. or
increased from
9'i; per cent., and the Northwestern
65,362 to 70,070, 7.20 per cent. The total number
carried over the latter line during March was 2,172,179-

Bav Counties Power Company

Yuba

River,

short

a

distance

is

Nev.
of Grangertake
ville, Idaho, which has just incorporated, will
power into that great region. The benefits to be
district
of
that
mines
derived from electricity by the

The Buffalo

Hump Power Company

are large.

The

Electric and

Power Manufacturing Company
C,

has been formally organized at Spartanburg,
with W. E. Burnett president and treasurer. "The
capital stock is $ioo,coo, with privilege of increasing
S.

to

$3,000,000.

NY.

plants are
of an equal

SOCIETIES

sum.

AND SCHOOLS.

On April 15th W. W. Curtis will give a paper before the Western Society of Engineers in Chicago
entitled "Some Notes on Timber Treatment and of

ELECTRIC RAILWAYS.

The Municipal Engineers of the City of NewYork is a new society comprising civil, mechanical

the
of the
the five generating stations

.

company.

Legislature of North Dakota recently
of a trolley
appropriated $20,coo for the construction
Bismarck, the capital, to the
line by the state from

The

state

Northern Pacific

Two

station.

of the Concars soon to be placed on the lines

Company at Salt Lake
solidated Railway and Power
They measure
City are the largest in the West.
of ico passengers.
38 feet long, and have a capacity

Recent Plant."

successful in brciking his father's will,
Isaac H. Stratton, son of the late millionaire, W. S.
Stratton, says he will build a polytechnic school at
Colorado Springs, Colo., to cost from $500,000 to

he

If

is

$i,cco,cco.

A

recent bulletin of the Lowell Textile School,
Lowell, Mass., contains information of interest to
prospective students of the school. Besides the texengineering
tile courses, mechanical and electrical
are taught.

and

electrical engineers, architects and chemists emYork city government, which

was formed

last

likely be
Line Railway. It is said, the road will
built by local capital.
The Mendota Gazette says that Dixon, 111., is in
to be
a peculiar position. The citizens arc said
anxious to have an electric railway, but the city
the
charter
the
under
that
discovered
officials have
city has no power to grant a franchise.

The citizens of Waukegan, 111., on .'\pril 4th, celebrated the opening of the new West Side electric
railway, the Waukegan, Fox Lake and Western.
City Council, county officials and railway officials made the initial trip over the road.

The

decision of the Superior Court of Boston,
Mass., that the owners of abutting property on the
line of the elevated-railway system of that city are
entitled to recover damages for noise from the operation of the trains, has been sustained by the full
bench of the Mass.-ichusetts Supreme Court.

The

Railway and Light Company, with
an authorized capital of $3,000,000, was recently in-

The

Illinois

corporated at Trenton, N. J. The company is to
construct and operate street railways and to furnish
The incorporators are Louis B. Dailey, Jolight.

week

in the clubhouse of the

ican Society of Mechanical Engineers in

Amer-

West Thirty-

About 300 men responded to the call
first Street.
of O. F. Nichols, the chairman of the meeting. Twice
this number are expected to be enrolled.

TELEGRAPH.

line

There is talk of building an interurban trolley
to Beiifrom Mullins to Dillon, S. C, and thence
the Seaboard Air
nettsville, on to Cheran, to tap

New

ployed by the

In the future the telegraph lines of the St. Louis
and Gulf railway will be operated by the Western
Union Telegraph Company.
The Western Union Telegraph Company is to have
be
a new- office at Denison, Texas. Everything will
strictly up-to-date, and one of the finest sw^itchboards
in.
be
put
ever installed in the Southwest will

The

Postal

Telegraph

Company

has

decided

to

place its wires underground in the business portion
of Kansas City, Mo. The conduits of the Kansas
City Electric Wire Subway Company will contain
the cables, which will be about six miles long and
contain over too miles of wire.

In the Appellate Court at Indianapolis, Ind., on
31st, the Postal Telegraph-cable Company
won a victory over the Chicago, Indianapolis and
Louisville Railway Company, whereby the Postal
company has the right to set its poles on the railway

March

company's right-of-w-ay from
.'the

cello,

now

a

Hammond

to

decision reverses Judge Gillett,
of the Supreme Court.

PUBLICATIONS.
The flexibility of Flexduct, manufactured by the
Osborn Flexible Conduit Company, New York city,
is

well

illustrated

in

a recent

mailing folder.

The Emerson

Electric Manufacturing Company of
St. Louis calls attention on a mailing card to a new
type of four-blade ceiling-fan motor which it is
putting on the market.
a Short Story Long" and incidentally
about its business in manufacturing incandescent lamps, the Columbia Incandescent Lamp
Company of St. Louis, Mo., is distributing a small
odd-shaped folder.
tell

The Sprague Electric Company of New York city
has issued a booklet descriptive of its Lundell 1903
fans of different types and also another booklet
which contains a list of some of the installations
of motors and generators made by the company in
Chicago during the last four years.

The Elmore-Fowler- Jacobs Company, Fisher
ing,

Chicago,

is

distributing a blotter to

Build-

friends,

its

which has pictures of one of its camps in Northern
Wisconsin and a sample car of jioles. The blotter
also calls attention to the company's Wisconsin,
Michigan and Idaho stock of cedar poles for telephone, telegraph, electric-light and trolley construction.

Firemen's
A strike threatened by the Stationary
s nlants, which
Union at the Chicago Edison Company
^pnl 2d, was dewas to have gone into effect on
between the official ot
clared off after a conference
The n^^"
'7°
the company and the union
demanded -"^^J^^.f
34 cents. An
2^ to 28 cents an hour and
to
are
hremen
the
alreement was reached whereby
water tenders the same,
receive 32\k cents an hour,
20 and 22 cents
"id the oilers will be raised from
Under the terms o
an hour to 25 and 28 cents.
three e'ght-hour
be
will
the agreement reached there
not discriminate against
shifts and the company will
firemen employed in
union men. There are 170

a

ing snow made it impossible for the poles to withstand the strong wind and many of them were blown
down. The officials of the companies, however, consider that they were very fortunate in the small
amount of damage done, as in the spring of the
year when the ground is soft the poles are easily
blown down, the ground, even though the poles are
set five feet deep, frequently being too soft to support them.

to

said to have
plant of the
of Colgate, on the
from Nevada City,

,\ fire, caused by a short-circuit,
electric
recently damaged 'the big

The heavy snowstorm the latter part of last week
was responsible for considerable annoyance and delay
to the telegraph companies and long-distance telephone lines.
All the lines experienced the usual
trouble subsequent to so heavy a fall of snow. At
Hammond, Ind., and Blue Jsland. 111., the violence
of the storrn was greater than in other localities,
owing to a heavy windstorm which passed through
that section.
Here both the Western Union and
Postal Telegraph Companies were crippled to considerable extent. The added weight of heavy cling-

"To Make

POWER TRANSMISSION.

was granted
Economist Lighting Conipany

The
carry
Va., on March 30th, to
a charter at Norfolk,
States ot luanufacturing
on a business in the United
power by means of
and supplying light, heat and
be from |..oooc,oo .0
dectrlcft^' The "capital .s to
Samuel B Lawrence
S^ooco.ooo. The directors are
Everdell and John
T. Davisson. Henry C.

on the elevated rail1902 was considered a
figures for March
the
but
a decided increase on the

Traffic continues to increase

record breaker for traffic,
of the present year show

properties of the line; that is, on the electrostatic
capacit}^, resistance and inductance of the circuit.
Eight thousand words a minute can be recorded over
a line of 50 miles, while too words would be about
the limit over a No. 8 copper wire between New
York and San Francisco.
'

The Schenectady Railway Company, Schenectady,
N. Y., is about to extend its lines to Amsterdam
and other places in the vicinity. For this purpose
the company has authorized an issue of $7,000,000
worth of additional bonds. President Parsons denies the story of the absorption by the company of
the lines of the Union Traction Company of Troy
and Albany.

ways of Chicago.

1903

II.

.-\pril

A

very handy and useful wire table is sent out
friends and customers by the Fiber Conduit
Compan)' of Orangeburg, N. Y., manufacturer of
to its

conduit.
The table is printed clearly on
one side of a sheet of celluloid, 2% by y/s inches
in size, and gives diameters, safe carrying capacities,
\\'eights and resistances of different wire.
On the
electrical

other side

etc.,

of

the

of their motor-starting rheostats with
release and combined switch and circuitoreaker, small direct-current generators and directcurrent belted motors Myers treating of fan motors
and the B. & B. commutator-truing device, and an
interesting treatise on "Perfection in Transformer
Insulation
It Is Attained."

double

;

— How

A

catalogue descriptive of the Silvey storage battery has been issued by its manufacturer, the DayIlton Manufacturing Company of Dayton, Ohio.
lustrations are given of the portable and car-lighting type of cell and of the central-station tj'pe, together with views of the plates and other parts of the
Several battery boosters are also illusbatteries.
trated and the descriptive matter of the battery and
its construction and application is full.

SPACE TELEGRAPHY.
stated that as a result of the recent experiments in Chicago, the De Forest Wireless Telegraph
Company has closed an agreement to connect the
plants of Armour & Co. in Chicago, Kansas City,
St. Louis and Fort Worth, Te.xas, by space- telegIt is

raphy.

A young Sw-edish electrical engineer is the inventor of an interesting apparatus for the transmission and reception of signals and speech through
the ground without the use of wires. Demonstrations,
of the apparatus have recently been given in London
at which the practicability of dispensing w-ith wires,
and masts and using currents of electricity for commercial, military and naval purposes was illustrated..
The German army is said to be experimenting
new system of space telegraphy wdiich directs
waves exclusively to one point. The result is

who

—

w-eights,

illustrative

the

It is claimed that the Delany high-speed telegraph
system, recently perfected, is capable of transmitting
100 to 8,000 words a minute over' a single wjre ^the
speed depending on the distance and the electrical

table of sizes,

.\mong recent publications issued by the Fort
Electric Works, are bulletins descriptive and

with a

is

a

Wayne

Monti-

member

is

company's conduits.

obtained through

a

series

of

parabolic

mirrors,

which give all the electric waves a parallel course.
The system is available for distances of 12 to
miles and is intended principally for com15
munication betw-cen vessels in harbor or along the
The transmitting velocity is 25 words per
coasts.
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April II, 1903
the inventor is Ernst Ruhmer, wellfor his experiments with a wireless- telephone

New York

where

299
and

minute and

Liberty Street,

known

salesroom will be located. S. M. Hildreth, local
manager, will be very glad to welcome the company's
numerous customers at the new location and explain
the various packings, which should be interesting to
all users of steam goods.

system.

MISCELLANEOUS.
for the interlocking-switch plant for
the St. Louis Union Station has been awarded to
the Union Switch and Signal Company of SwissThe plant will be located near the Eightvale, Pa.
eenth Street bridge, and it will be an electropneumatic operating interlocking plant, with three
towers for the operators. There will be from 350
to 400 levers, and it will be, it is said, the largest

The contract

in the

city,

its

offices

The new officers of the Stanlej'' Electric Manufacturing Company of Pittsfield, Mass., elected at the
recent meeting of the board of directors are as follows
President,
W. Murray Crane, Pittsfield,
Mass.
first vice-president. Dr.
Perrine,
F. A. C
Pittsfield, Mass.
second vice-president, M. D. Barr,
New York, N. Y. third vice-president, S. N. Hammill, New York, N. Y.
treasurer, W. W. Gamwell,
Pittsfield, Mass.
assistant treasurer, R. S. Murray,

TRADE NEWS.
The city of Water
dynamos for lighting
The Benjamin

Valley, Miss., wants two
the city.

Electric

of Chicago has increased

new

Manufacturing Company
capital from $2,400 to

its

?25,000.

The Gainesville Gas Company of Gainesville, Fla.,
wants complete equipment for an electric-light plant,
including engines, boilers, poles, wire,

etc.

Estimates on generators for 30 arc lights and 500
incandescent lights are wanted by the Richards Machine Companv, 64 South Forsyth Street, Atlanta,
Ga.

The Pennsylvania Equipment Company was
awarded the contract for installing electric-lighting
plants at the Upper and Lower Roxborough filter
plants,

;

;

Cook has been appointed receiver for the
George A. Williams Company, general electrical conThe concern's assets
tractor of Jersey City, N. J.
amount

to $27,000, while the liabilities are placed at

$54,000.

The electrical and mechanical -engineering business
of the late A. M. Patitz has been acquired by the
Newton Engineering Company, Hathaway Building,
Milwaukee, Wis., which has extended its business of
structural and civil engineering to include hydraulic
and

Pittsfield,

York, N. Y.
York, N. Y.

;

New
New

secretary, W. S. Westover,
assistant secretary, A. G. Davis,

Mass.

;

The Buffalo Forge Company'- of

Buffalo,

N. Y.,

manufacturer of heating and ventilating machinery and engines, announces the establishment of a new branch office in Detroit, at 1409
Majestic Building. For some time the trade of
the company in the Michigan district has been growing so rapidly that the need of an office centrally
located has been strongly in evidence. Ample space
has been provided for future growth and the offices
are being equipped with every modern facility. As
heretofore, the Michigan district business will be
in charge of H. M. Brightman.
the well-known

President Ralph
Paint Company of

L.

Shainwald of the

New York was

Standard

week a guest
company's western branch
was
-given a theater party on Saturday evening by Western Manager Shainwald and returned the first of
the week to New York. The Standard Paint Comin Cliicago of

Manager

last

J. C. Shainwald of the
office.
Mr. Shainwald

pany's western business has been steadily on the increase for the last year, and there is ^no doubt but
that a liberal share of the country's present general
prosperity has been acquired by the Standard Paint
Company. Western Manager J. C. Shainwald has
never been more active than during the last year, and
the increase in results is highly flattering to his
handling of the company's large western business.

Philadelphia.

Pierre F.

electric

power plants and waterworks.

Sealed proposals will be received by the clerk of
the Board of Public Works of the city of Columbus,
Ohio, until April 24, 1903, for furnishing poles, wires
and pole-line sundries for the municipal electnclight plant, according to plans and specifications on
Profile in the office of the superintendent of light.
posals should be addressed to John A. Connor, clerk
of the Board of Public Works, Columbus, Ohio.

account of its constantly increasing business
the Crandall Packing Company has found it necessary to lease more commodious apartments at 123

On

in

the

West and

in

Mexico.

BUSINESS.

;

;

hundred yards of wire and 49 batteries
were recovered by the police of New Albany, Ind..
one day recently. The outfit was the property of
wire tappers, who worked the pool rooms at French
Lick and West Baden Springs, Ind., securing $8,000.
The wire was tapped at a point two miles north of
New Albany, and a fine copper wire run down the
pole and along the ground through the woods to
a vacant house a quarter of a mile away, thence
under the house and through the floors to the second
story, where the instruments were located.
Fifteen

work

:

;

world.

He will remain as consulting engineer of the
Stanley
Instrument Company. W. L. Fairchild,
vice-president and secretary, and T. W. Kloman,
treasurer
and manager of the new company,
were, respectively, sales engineer and New York
manager of the Stanley company. The new concern begins business with considerable transmission
field.

George E. Fisher of Detroit, Mich., formerly presiof the Chase Construction Company of that
city, has completed arrangements with an eastern
syndicate to finance electric-railway, lighting and gas
properties, which he will undertake to organize, conMr. Fisher has secured the construct and operate.
dent

tract for the entire municipal lighting plant for the
is also president of the
city of Grand Rapids.

He

Pontiac (Mich.) Standard Lighting Company. It is
understood that Mr. Fisher's relations with the syndicate being formed by James T. Lynn of New York
are very close, and it is probably through their office
This syndithat the gas properties will be handled.
cate now controls gas and lighting plants in 26 cities.

The John F. Kelly Engineering Company has recently been incorporated to do a consulting and contracting engineering business, with headquarters in
the Singer Building, 149 Broadway, New York city.
The three gentlemen who compose the company have
been prominently Identified for years with the Stanley
Electric Manufacturing Company. John F. Kelly, who
is president and consulting engineer of the new company, is well known in every branch of the electrical

The Western

Electrical Supply Company of St.
Louis announces that it is anxious to distribute as
many copies of its large new general supply catalogue. No. 50, among electrical people as possible.
The catalogue may be obtained upon application to

the company.

At a recent meeting of the Board of Education
of Chicago a contract was awarded to Frank G.
Stover for 200 fire-alarm boxes, to be placed in the
city schools.
The contract price was $9,000 and the
work will include the furnishing of the boxes with
the necessary wiring and making connections with
the city fire-alarm office.
Mr. Stover represents the
Gamewell Fire Alarm Telegraph Company of New
York.

The Standard Tie Company of Detroit, Mich., reports an exceptionally fine trade in its pole and tie
business, having closed contracts for over $800,000
worth of its product since January i. 1903. This
company asserts that an inspector for the American
Telephone and Telegraph Company, upon looking
over the company's pole stock at Au Train, Mich.,
said that it consisted of the finest poles he ever inspected and that they were in the best shape for
inspecting.

A

large contract for the underground-conduit work
and around the L Street central station of the
Edison Electric Illuminating Company of Boston,
Mass.. has been awarded to G. M. Gest, the conduit
contractor of Cincinnati and 277 Broadway, New
York city. This construction will be ver>' heavy,
having 186 ducts in one trench. Mr. Gest has also
just been awarded additional contracts by the Brooklyn Heights Railroad Company for underground-conThis
duit work along Flatbush Avenue. Brooklyn.
will be a large piece of work and will amount to
many thousands of dollars.
in

The Engineering Agency, Monadnock

Block, Chisays it received applications in ,one day last
week for ^y high-grade technical men, one company
asking for 25 blast-furnace draftsmen at $125 to $150
a month, and another company for 30 structural
draftsmen at $125 a month. The agency has vacancies on its books for over 200 competent men,
including instructors in shop work for technical
colleges, teacher for manual-training school, assistant
editor for technical journal, chemists, engineers of
It
all kinds, shop superintendents, draftsmen, etc.
has special facilities for placing good technical men
in positions for which they are best fitted, and in
that section of the country where they prefer to
work. Over 5,000 men have been so placed by it
during the last 10 years. The officers of the agency
President, F. A. Peckham. for 12 years with
are
the Engineering News treasurer, A. B. Gilbert, for
II years with the Engineering News; secretary, A. G.
Frost.
cago,

:

:

PATENT RECORD.
ILLUSTRATED ELECTRICAL March
Issued (United States Pate7it

James M.
Storage Batter^-.
Mo., assignor to the Solar Furnace and
Power Company, Los Angeles, Cal. Application
filed July 21, 1902.
Allen,

723,804.

St.

Louis,

The

battery has a series of rectangular iiuperforate or

nncnt plates, each provided with one open end and with
an integral connecting Ing, connectine bars for mechanicEilly secnring and electrically connecting the plates together, connecting posts formed integral with the bars,
and a series of U-shaped hard-rubber insalators adapted
to fit over the edges of the plates.

ji, igoj.

Office)

mentarily and then open the circuit, and means for automatically actuating the switch. (See cut.)

723,842.

Electric Controller for

Dew, Minneapolis, Minn.
6,

Pumps.

Charles F.

Application

filed

May

1902.
An electromagnet actuates the controller.

Electric-current Controller. Lynde BradMilwaukee, Wis., assignor of one-half to
Stanton Allen, Milwaukee, Wis. Application
Renewed September 8,
filed November 11, 1901.

723,892.

ley.

Tile

Robert

W.

or

Conduit for Electric Conductors..
Amboy, N. J. Applica-

Lyle, Perth

tion filed July

I,

a hollow tile having intersecting
into separate cells, the interat an end of the tile being
removed to provide a mortise with side openings, which
latter communicate with the cells.

webs which divide

the
secting portions of the

In the controller are combined an electrical circuit, a
resistance medium, means for bringing the resistance
medium into and out of the circait, and means for exerting
3 pressure on the resistance medium.

tile

webs

Electro-endosmotic Process of Extracting
Sugar. Botho Schwerin, Berlin, Germany. AppHcation filed November 15. 1901.
The process consists in placing the saccharine material

723,928,

Induction Apparatus. Percy F. Cowing,
York, N. Y. Application filed October 24,

1902.

be treated in a disintegrated and wet state between a
layer of finely divided carbon supported by a negative
electrode pervious to liquid and a body of water sur
rounding the positive electrode, driving the electroiytically
nondissociable liquid bodies present toward the negative
electrode by passing a current through the layer of water,
material and layer of carbon by means of the e'cctrodes,
supplying the water driven into the materia! from the
water surrounding the positive electrode, collecting the
liquor percolating through the layer of carbon and its
supporting negative electrode, and separating therefrom
sugar.
to

Combiued wiih a support are a primary coil monoted on
one side thereof, a standard provided with a secondary
coil and a translating device in circuit with the secondary
coil and supported on the other side of the support, the
construction being such that the primary and secondary
coils may be placed in angular inductive relation to each
other.

Controlling-switch System. Adolph L. De
Leeuw, Hamilton, Ohio, assignor to the Niles
Tool Works Company-, Hamilton, Ohio. Appli-

NO. 723,840.

— CONTROLLING-SWITCH

SYSTEM.

723,840.

cation filed October 13,

1902.

The conduit comprises

1902.

New

Electric Switch.
Gerald W. Hart. West'
Hartford, Conn., assignor to the Flart Manufacturing Company, Hartford, Conn. Application
filed July 19, 1902.

723,866.

lo a plug cut-out are a face plate having an opening
therein, a plug adapted to pass through the opening, a
shutter for the opening, the surface of the shutter being
normally substantially flush with the surface of the plate,
and means to operate the shutter in advance of the plug.

723,817.

j2iS>z^.

tion of the bell, and electrical means for sounding the
bell and lighting the lamp to disclose a visible signal upon
the stencil plate.

1902.

In the system are an electromagnet, an energizing circuit therefor, a switch controlling the circuit through
the electromagnet and serving in its movement from position of closure to reverse the direction of circuit mo*

723,845.

Alarm and Annunciator.

Cottage Place, Va.

Roscoe

Application

filed

J.

Dodd,

April

16,

1902.
boxing, a bell, mounted
therein having its inner concaved surface formed as a
reflector, an incandescent lamp supported by the bell,
and a stencil plate closing the opening in the concave por-

The apparatus comprises a

Reflector for Showcases. Maurice TausChicago, III., and Philip A. Conne, New
York, N. Y. Application filed July i. 1902.

723.943.

sig.

A

reflector for incandescent

lamps

is

desciibed.
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Pole Shoe for Dynamo-electric Machines.
'Alexander Churchward, Chicago, 111., assignor
to ihe Generar Electric Company, Schenectady,
X. Y. Application filed August 2^, 1901.
Combined wiih a slotted pole-piece is a pole-shoe made

723989.

partially encircles
in two L'-shapedpans. each of which
the pole-piece and termioates at the slot.

Process of flaking Electric Accumulator
724,012.
Plates. Joseph J. H. Hunte, Charlton. England.
assignor to the Accumulator Industries. Limited.
Woking, England. Application filed April 15.
The process for manufactoring positive pole plates for
electric accumulators is described.

Automohile

724.021.

Baker, North Amherst, Ohio. Application
June 30, 1902.
An improved trolley wheel is described.

VL-hicIe.

Mass., assignor to the
pany, Schenectady, N. Y.

Hermann Lcmp, Lynn,
General Electric ComApplication

filed

April

1900.
There are provided independent driving wheels for (he
two sides of the vehicle, independent motors for operating
[he wheels, each motor having a series held windins
which is connected to the other through a bridging connection, and a seiies-mulliple controller operatively connected to the windings of the motors.

25.

Noah Thomas,
November

Transforming System.
London, Ohio. Application

724.060.

filed

Flasher

Electric

24.102.

and

Circuit

Henry C. Horstmann. Chicago,
March 28, 1902.

111.

.\ttachment for Electric Generators. Elmer
Terpening. Geneseo, 111. Application filed

Januan,-

10,
1903.
supporting frame separable from and adapted for connection to an electric gecerator is combined with a movable commutator mounted in the frame, and a driving
instrumentality associated with the commutator and
adapted for operative connection with a moving part of
the generator to move the commutator synchronously with
the inductor or armature of the generator.

A

Eurnace.
Application

724.069.

Germany.

August

filed

Cleveiand,

Thomas

Arc Lamp.

Application

Ohio.

1902.
The regulator comprises a depending fixed core, a coil
adapted to move upwardly on the core and mechanical
means co-operating with the electromagnetic pull of the
regulator to raise the coil, tlie mechanical means being
adapted to vary in power inversely to the magnetic poll.

Jean

Bonniniere,
than Holder.

la

J.

Heilde

Marc Louis

Comte de Beaumont, and JonaApplication

filed

September

6,

1900.

The machine has

a

Arthur

enters

into

the

P.

S.

Application

filed

operation

of

the

Insulator,

October 26, 1901.
The telephonic apparatus comprises a condenser, an
inductance coil, a transmitter, a receiver, and two local
circuits, one inclosing the inductance coil and the transmitter, and the other inclosing the same inductance coil
and also

a calling device.

Lightning Arrester. Harry M. Shaw, New7^4.339ark. N. J.
Application filed September 20, 1901.
Metallic ribbons having oppositely disposed serrated
ends are combined with a composite body, made up of a
series of plates of non-arcing material insulated from one
another and separated by a non-conductor. The composite
body is insulated from its support and positioned between
the serrated ends of the metallic ribbons. (See cut.)
NO. 724,219.

E.

26,

Manufacture of Electrodes.
maini, Paris. France, assignor to

Telephone Attachment for Telegraph Lines.
Edgar Russel, United States Army. Application

724.072.

Thomas E.
filed March

the signal circuit.

724.287.

filed

In the lamp are combined a horizontally disposed frame
pivotally supported between its ends, a coarse-wire electromagnet fixed to one end of the frame, a tine-wire electromagnet secured to the other end of the frame, stationary
arnjatures co-operating with the poles of the magnets and
clutch operating devices connected with the frame.

Alternating-current Regulator.
724.07-^.
Adams, Cleveland, Ohio. Application

and switches compelling when the operating device is released after operation thereof the actuation cf the resetting circuit switch prior to the operating of the switch for

7-24.336.

1902.

The lamp has a pivoted lever, a clutch, an electromagnet having a fixed core mounted on one end of the lever
and included in a shunt-circuit, a fixed armature for the
magnet, a weight on the other end of the lever, and a
mechanical connection between the shunt magnet and
the clutch.

1900.

mental cleat extending therefrom, having its outer edge
extending approximately for one-quarter cf a circle and
arranged in a plane at right angles to that of the body
portion, the cleat tapering to the body portion and extending beyond the same.

18,

Arc Lamp. Thomas
Alternating-current
Adams, Cleveland, Ohio. Application filed
March 12, 1902.

19,

Robert H. Polk, Birmingham,
Application filed June 17. 1902.
The kncb comprises a suitable body portion, and a sej;-

Adams,

E.

.

~24,^2g.
Ala.

iQOi-

January

filed

November

An electromagnet

furnace.

Electric

filed

In the apparatus are a signal circuit including a signal
to operate progrtssively, a resetting circuit for
the signal, magnetic operatipg means in the resetting circuit, adapted by a single impulse to reset the signal, a
switch for each circuit, an operating device for the
switches and connections between the operating device,

mechanism.

One claim reads: In an electric furnace the combination
with the outer walls of rods of Breproof and insulating
material, covering the inner faces of the walls, the rods
being so arranged as to leave small spaces or grooves between them, grooves in opposite walls of the casing of the
furnace to receive freely the ends of the rods, passages
passages
in the rods heating wires resting freely in the
and means for secoring the outer ends of the wires to the
724.071.

A. Fessen-

adapted

Controlling
Mechanism.
Macquisten, Glasgow, Scotland.
July 28, 1902.

25,

Berlin,

7-

tion

724,307.

Jr.,

operatively disposed induc-

Robert Winter,

of

(See cut.)

cylinder through which a core is
adapted to pass, means for advancing the core through
the cylinder, means for coating active material upon the
core, and means for shearing oft electrodes thus formed
into predetermined lengths.

tion coils, a source of electricity to which the primaries of
the coils are ccnnected mutually in multiple and individually in series, the secondaries being connected through
independent transmitting circuits to a common working
circoit. and a vibrator connected in the primary circuit
and adapted alternately to make and break the circuits
thrcugh the primaries of the coils.

Electric

member

den. Detroit, Mich., assignor to the Detroit Electric Signal Company. Detroit, Mich.
Applica-

A mechanical flasher has a number of electrical circuits
antomaiically and independently operated, and so connected with the flasher and with each other as to permit a
current to pass through all the circuits when contact is
broken in the flasher.
A.

Howard

Signaling Apparatus.

724,274.

Therefor.
Application

1901.

The system comprises two

increasing magnetic attraction as the movable
the magnet is attracted to the feeding position.

filed

filed

24,144.

1902.

April II, 1903

724,169.

W.

Signal

Lamp

Dressel.

New

Dressel Railway

September

SYSTEM.

lyn.

Frederick
for Railway Cars.
York. N. Y., assignor to the

Lamp Works.

Application

filed

sockets.

1902.

g.

railway signal lamp adapted for use on the roofs of
cars contains a stationary support for an incandescent or
other lamp or liglit secured to the roof of the car.

A

Apparatus

Electrical

724,186.

Howard

Work.

Jackson,

Therapeutical

for

Newton, Mass.

Ap-

plication filed January 22, 1903.
The apparatus comprises in series a source of alternating current, a step-up transformer and a condenser for
producing a nigh-tension, high-frequency current, and an
arc lamp operated thereby for producing ultraviolet rays.
724,191.

Cell

Insulated Strain. Louis Steinberger, BrookN. Y. Application filed August 25, 1902.
The device comprises a pair of links provided with
threaded sockets and insulated from each other, a mass of
insulating material enveloping portions of the links and
forming a handle, and threaded eyebolts engaging the

724.351.

—TELEPHONE-CALL

Electrolytic

for

Plant.
Bleaching
Application

Leonard E. Lander, Warren, N. H.
filed September 22, 1902.

Wayne,

the latter pivoted to rock as the relative strength of the
varies, the magnet poles and armature relato distribute the magnetic flux symmetrically
so that the armature is attracted in line with the poles
and without imparting end thrust thereto, and the armature acted on by a force opposing and substantially equal
to the normal attraction of the magnet, so that under normal excitation the armature floats in substantial equilibrium, whereby pressure against its pivotal surfaces is
mainly avoided and a high degree of sensitiveness is attained.

magnet poles
tively shaped

Electrical

724,267.

In the cell are a tank constituting a cathode, a skeleton
framework of iron supported on the bottom of the tank,
an asbestos lining for the interior of the framework, the
lining forming a porous receptacle to receive the liquid
solution to be decomposed, and also acting as a means to
protect the framework from the effects of the liberated
gas. a cover fitting the lining with a gas-tight joint, and an
anode suspended from the cover.

Photochemical
724,215.
paratus. Albert E.

Electric Arc Lamp. James J. Wood, Fort
Ind.
Application filed March 19, 1902.
One claim reads: A differential magnet and armature,

724,366.

Towage.

Tractioij

Wood, New York, N. Y.

Stephen

Application

filed

1902.

25,

For this and three succeeding patents see page
Electrical

724,368.

Towage on

Wood. New York, N. Y.
25,

W.
June

285.

Canals. Stephen W.
Application filed June

1902.

and Electrotherapeutical ApSterne,

October

Indianapolis,

Ind.

1901.
The apparatus has a compartment adapted to contain
the head of the patient, an electrical circuit terminating
within the compartment in fine brushes arranged to form
an electric arc, and whereby the electrical current is diffused at the point of discharge, and a suitable vessel interposed between the brushes and adapted to contain a
remedial agent, whereby the properties of such remedial
agent are commingled with the ozone produced by the
electrical discbarge, and medicated gas thus formed
adapted to be administered by inhalation.

Application

NO. 724,229.

— ARC

LAMP.

Method of Producing Electric Insulating
724,079.
Bodies. Hans Biehn, Budapest, Austria-Hungary, assignor to the Pyrisolith Isolating Material' Manufacturing Company, Limited, Budapest,

Application

Austria-Hungary.

filed

April

29,

1902.
for producing electric insulating bodies of
pulverized brittle insulating material and a fusible bitu-

A method

minous substance

is

described.

Motors

Dust-laden
Atmospheres. Thomas A. Edison, Llewellyn
Park, N. J. Application filed January 9, 1903.

724,089.

iiee

724,093.

Fire

Wis.

Means

page

for Operating

in

Combined Telephone Signal, Burglar and
Alarm. Benjamin O. Fo.x, Milwaukee,
Application

See page

23,

Telephone-call System. Elmer A. Terpen724,219.
ing, Geneseo, 111., assignor of one-third to NewApplication filed
Geneseo, 111.
hall Atwood,
March 12, 1902.
Tne system comprising a line, mechanism for producing
currents of different character upon the line, open-circuit
alarms, local sources of electricty for energizing the
same, polarized magnetic members, armatures for the
same, yokes mounted upon the armatures, contacts connected with the yokes and the alarms, weights mounted
upon (he yokes and movable at will for engaging and disengaging the contacts, and automatic mechanism for rendering the armatures sluggish in action. (See cut.)

filed

February

14,

1902.

724,228.

Electric

Circuit-breaker.

James

J.

Fort Wayne. Ind. Application filed May 8, 1901.
The circuit-breaker comprises a main and a shnnt circuit, means accelerated by gravity and connected with a
terminal of the shunt circuit for first moving a terminal
of the main circuit to break the main circuit, and then
suddenly moving a terminal of the shunt circuit to break

Wheel.
assignor

72.^,229.

Electric
Ind.

Wayne.

Jacob Hengen, North
of

one-half

to

Am-

Adolph

Arc Lamp.

James

J.

initial

Electrical

Wood, Fort

Towage Traction Way.

W. Wood, New York,
July
724.370.

12,

N. Y.

its

filed

April 23, 1902.

Stephen

Application

filed

1902.

Electrical Traction

Way

for Canal

W. Wood, New York, N.

Y.

Towage.
Applica-

tion filed July 12, 1902.
724,387.

Method

of Producing Storage-battery Plates.
Gardiner, Chicago, III., assignor to
T. Clarke, Jr., trustee. Application filed

William

Henry
December

13, 1900.
of producing storage-battery plates consists
passing an electric current from the plates, as positive
electrodes, through an electrolyte containing in solution
an acid which is a good solvent of lead, an acid which is
then reducing
a poor solvent of lead, and an organic acid
the resulting oxidized lead plates by passing an electric
current to tbe.plates througli a solution containing a sulphate and a tartrate; and finally passing an electric current from the plates through a solution containing a soluble sulphur compound bavins a lower degree of ozltiBtion
Ihfto sulphuric acid.

The process

in

;

Application

feed-controlling magnetic element proportioned to feed at the normal voltage when heated to
the minimum temperature of normal use. and to compensate for the effect of higher temperatures by a beiance between the dlminlsbiDg excitation as the coils heat and the

The lamp has

286.

NO. 724,339.— LIGHTNING ARRESTER.
724.369.

Stephen

Wood,

the shuni circuit, and a spting arranged toassist the
movement of the means.

286.

Trolley
724,099.
herst, Ohio,

filed
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Work

Construction

at St. Louis

Expo-

sition.
construction work on the World's Fair buildLouis, has been progressing with great
Several thousand
rapidity during the last week.
men are employed, and it is now certain that three
St.

of the largest exhibit buildings, the Education BuildBuilding and Varied Industries
Electricity
ing.

completed this month in time for
the dedication ceremonies, which will be held on
addiIn
30th.
April
will be

Buildiup-.

No. 16

1903

boiler, the first foreign exgrounds, is now being installed
in the temporary boiler house and will be used to
furnish steam during dedication week.
Nearly every electric line running to the exposition
grounds has been provided with increased terminal
facilities, and the officials of the companies are firm
in their belief that they can handle any crowd on
dedication day. Interest in the exposition has increased considerably within the last month, and it

The Durr marine

day.

hibit to arrive at the

The

ings,

i8,

_^

tion to these,

and

Hall
Arts

Machinery

we bear in mind the successes of
the past decade, we cannot but expect from these
engines much more in the near future than has been
or is at present being accomplished."
when, moreover,

Improvements on the Chicago and
waukee Electric Railway.

Considerable interest has always attached to the
Chicago and Milwaukee electric railway, as it was
one of the pioneers in the use of high-tension transmission from a central
power house to sub-sta-

Liberal

the

Mil-

tions

Building will be
so far completed that
but a few weeks' work
will be required to
'make them ready for
the installation of ex-

and

direct -current

distribution to the feeder
lines.

The road

a

between

t

e s

oper-

Evans-

and Waukegan,
distance of 26^

ton

a

Building, and

miles along the shore of
Lake Michigan, north of
Chicago.
It
was put
operation in the
into
of 1S99, and the
fall
traffic has increased to
such an extent that elabare
now
plans
orate

be followed

being put into effect to

hibits.

the accompanying

Of

Fig. i
photographs,
shows very clearly the
scheme of wiring which
on the Educa-

prevails
tion

which

will

increase the service and
the efficiency of

in all the buildings bor-

on

dering

Grand

the

also

operation. These

The picture
was taken on

Basin.

changes

i)

(Fig.

the roof of this

and

ing,

manner

tions

build-

include addithe equipment

power house at
Highwood and the subof the

shows the
which the

it

in

to

Winnetka

at

lamps

will

be disposed

stations

about

the

architectural

and North Chicago, by
which the car schedule
will be raised from a

ornaments;
method

also the

wiring

of

the

20-minute to a lo-minute service. A branch

sockets.

Just outside the railing here shown and extending around the entire cornice line of the
building will
anbe
other
row of lamps,
spaced 15 inches apart,
while lines of lamps, as
is shown in the picture,
are now being installed
on the numerous flagThe box-like pepoles.
destal
in
the b a c kground is to be crowned

line from Lake
west, a

miles

Bluff

distance of six
Libertyville,

to

has also been built.
The changes in the
power house have already been made, two
large generators being
substituted

smaller

two

for

ones,

so

the

equipment now
comprises a 250 and a 550-

kilowatt

alternating-

with an historic group

current generator and a

of statuary.

225 and a 300-kilowatt
direct-current generator.

further

Still

in

the
the

All four generators are
connected by means of
the Arnold system to a
1,000 and a 600-horse-

background appear
towers and domes of the
Varied
Industries
Building,

while

extreme

right

to
is

the
the

CONSTRUCTION WORK AT

framework of the Manufactures
will be, in

all,

now

way. There
over 20,000 incandescent lamps in the

Building,

well

under

Education Building.
The Liberal Arts Building, in which over 20,000
people will be seated for the dedication ceremonies,
is now completely under roof, and the painting and
laying of floor is going on with great rapidity.
In the Electricity Building the roof trusses are
painted by hand, the painters standing on light steel
framework, constructed after the manner of windmill towers, the tops of which are equipped with
platforms. In the Liberal Arts Building, however,
the contractor has used a painting machine, which
is shown in Fig. 2 (page 302).
This consists of a
paint mixer, a barrel reservoir for the paint and a
force

pump
The

driven b}'- a five-horsepower induction
paint is applied in a fine spray, and
large areas can be rapidly covered in this manner.
It is probable that the use of this machine will be
extended as the construction work advances, as
every week witnesses the introduction of one or
more labor-saving devices, many of which have
proved of great value to the contractors.
The temporary power plant is almost completed,
and the exposition will be able to develop its own
power on the- grounds 12 months before the opening

motor.

power tandem-compound
ST.

LOUIS EXPOSITION.— WIRING ON ROOF OF EDUCATION BUILDING.

expected that the dedication
Louis a great throng.
is

The Future

of the

will

bring

to

St.

F.

Gas Engine.

Discussing "The Economy of Small Gas Engines"
before the recent meeting of the Canadian Society
of Civil Engineers, Homer M. Jaquays of Montreal
said
'Tn small units, at any rate, the internal-combustion engine can, as far as cost is concerned, successfully compete with the steam engine; while the
employment of gas and oil engines for driving electric-lighting and pumping machinery, for automobiles
and marine work has long passed the experimental stage. Perhaps under no conditions does
the gas engine promise more than in connection with,
and when run by the gas from, blast furnaces. So
great has been its success already in this relation that
one enthusiast has ventured to prophesy that 'the
day is not far distant when iron will be a by-product
of the blast furnace, and furnaces will be primarily
gas producers, while steam engines will have to be
sought for in museums.' It is probable that even
the most ardent supporters of the internal-combustion engine do not look for this state of affairs in
the immediate future. But when we realize that
smelting one ton of iron supplies gas equal to 9,000,000 British thermal units, and that the gas is more
than ^¥2 times as efficient when used in the gas engine as when used in steam-boiler furnaces, and
:

engine.
Usually the
300-kilowatt direct and the 550-kilowatt alternatingcurrent generators are run from the 1,000-horsepower engine, the other machines being cut in when
necessary.
The alternators generate at 5,500 volts,
at which pressure the current is transmitted to the

two

The old three-phase transmission
of No. 4 wires and a new line of No.
wire will now be carried to each sub-station, the
two lines to be operated separately or in multiple.
The direct-current feeders to the line will consist
of No. 0000 and 30o,coo-circular-mil cables, with a
sub-stations.

line consists

cable
between Winnetka and
Eventually the transmission current will

500,000-circular-mil

Evanston.

be raised to 11,000 volts. The Libertyville branch,
will be opened this summer, will operate on
an hourly schedule, and will be fed from the
Highwood power house.

which

At Winnetka there are now two 125-kilowatt

three-

phase rotary converters. A new 5G0-kilowatt, sixphase rotary will be installed this summer and the
arrangement of switchboard and connections completely changed.
The high-tension current will come
in through oil switches, and after being stepped
down in the transformers will pass directly to the
alternating-current sides of the rotaries without
passing through the switchboard. In this way no

:

:

WESTERN ELECTRICIAN

302
high voltages will be carried on the switchboard.
The storage batteo' will be changed from glass to
lead-covered tanks, and the 288 cells will have a
capacity of 320 amperes on a one-hour discharge.
The old plates will be taken out and will be used

complete the batteries at Highwood and North
Chicago, increasing the capacity of each of them to
280 ampere-hours. At Wimietka a 30-kilowatt differential booster will be installed to operate in conto

nection with the battery.
Similar changes will be made at the North Chicago sub-station, a new 300-kilowatt three-phase ro-

being added 10 the 125-kilowatt machine
installed.
A 25-kilowatt differential booster
tar>'

now
will

also be placed there and one of the same capacity
Wattmeters will be placed in the subat Highwood.
stations and at Highwood to check the current, so
that the costs of operation may be definitely determined. New motor cars will be added and each
of the present cars will be equipped with four 50-

horsepower motors instead of two, as formerly.
Other improvements are also contemplated. The

New Western Members

of the Institute.

the last regular monthly meeting of the directors of the American Institute of Electrical Engineers no less than 200 new names were added to
Space does not perthe list of associate members.
mit the giving of the names of all these new members, but the following named were admitted from
that part of the United States west of Pennsylvania,
West Virginia and Virginia and south of the lastnamed state and from foreign countries
Al\rou, O.
Alfred P. Lohmann, B. F. Goodrich Company J. H. Vance, B. F. Goodrich Company.
Anchorage. Ky. Percival Moore, Louisville and Eastern Railroad.
Charleston, S. C.
Wallace W. Fuller, Consolidated
Railway. Gas and Electric Company.
Chicajio.
.Tohn Porter. Porter & Berg .Tamos G. Pora-

At

—

April
Simla, British, India.
quarters.

—Milan
—
versal Exposition.
— Egerton
Electric Railway Company.
Yokohama, Japan. — John
Company.
Spokane. Wash.

The

—

—

;

Adams-Bagnall Electric Company John E. Snow,
Institute of Technology: Clarence E. Freeman,
.\rmour Institute of Technology Irving Parker, Pierce,
Richardson & Neiler Francis P. Johnson, Western Electric Company; Arthur E. Earlier, Kellogg Switchboard
and Supply Company Albert D. Gilmore. Chicago Edison Company Paul G. Chance. D. H. Burnham & Co.
Arthur J. Brown. Bullocl^ Electric
Cincinnati, Ohio.
Manufacturing Company Harry C. Brown, Bullock ElecFrederick C. Colwell, Gentric Manufacturing Company
Will F. Bouche,
eral Incandescent Arc Light Company
Bullock Electric Manufacturing Company William Leist,
eroy.

:

Armour

;

B.

C.

1903

Army Head-

Timmerman. Wagner

St. Louis. Mo.
Arthur H.
tric Manufacturing Company

Victoria,

F. Osborne,

8,

Bump, Washington Water

R.

Power Company.

Elec-

Louis B. Pendleton. Uni-

;

W.

Hall,

R.

Geary,

British

General

Columbia
Electric

Lodge-Muirhead Wireless-Telegraph System.'

—

;

— George

1

By H.

C. Marillier.

a considerable interval of silence, during
which the inventors have been engaged in perfecting details, the system of wireless telegraphy on

After

which Sir. Oliver Lodge and Dr. Alexander Muirhead have been engaged in collaboration for some

:

:

—

:

;

;

:

;

"^m.

years past, has seen light.
It has been exhibited
publicly in its now complete form to a number of
telegraph experts and
to representatives
of the
press, both at a small experimental range of S^
miles, which, however, owing to the insulating nature of Kentish chalk formation is equivalent to five
times that distance over sea, and also on the two
new cable ships of the Eastern Extension Telegraph
Company while they were lying off Gravesend prior
Before this, it is
to their departure for the East.
stated, the system had undergone extensive tests
under sea-going conditions, between a temporary
station near Holj^head and one of the Johnston line
of steamers starting from Liverpool for America,
as well as over the official range of 62 miles between Portsmouth and Portland, in both cases with
satisfactory results; so that the inventors now feel
ji!stified in offering it for commercial purposes as
a practical working system, and a real advance upon
any of the systems hitherto put forward, not as regards distance, which has not been specially aimed
at, but as regards clearness and accuracy of signaling.
This claim is well borne out by the script
taken under ordinary working conditions from
a siphon recorder coupled directly to a new pattern
without any relay and without any
of coherer
tapping-back apparatus a simplification which in

—

itself constitutes a

marked and

definite

improvement.

The fundamental patents on which the LodgeMuirhead system depends were taken out for the
most part in 1897, and provide for the following
essentials
(i.)
The combination, in the transmitting and
circuits, of two capacity areas and an
inductance coil, as a vital element in a syntonic
system of wireless telegraphy. The capacity areas
may be regarded as the two coats of a Leyden jar
spread out in space, one of them being suspended
in the aJr and the other near the earth
in fact, the

receiving

—

FIG. 2.

ELECTRICALLY DRIVEN PAINTING MACHINE AT

changes in the electrical equipment are being planned
by W. A. Blanck of the Arnold Electric Power
Station Company, under the direction of A. C. Frost,
vice-president of the Chicago and Milwaukee Electric Railroad Company.

Mr. Insull Places Bonds in London.
One object of the recent visit of Mr. Samuel InsuU
to London was the sale of $1,500,000 worth of firstmortgage five per cent, bonds of the Commonwealth
Electric Company. As is well known, the Commonwealth company is building a large central-station
plant, on Fisk Street, in Chicago, fronting on the
South Branch of the Chicago River. This plant
will have an ultimate capacity of loo.ooo horsepower,
with an initial installation of 20,000 horsepower. It
will represent the very latest equipment in steam-

prime movers and alternatingcurrent generators, and when completed will be a
great credit not only to the company but to the
raising

apparatus,

Of the amount
electrical industry of the country.
of bonds covered by the contract of sale executed
by Mr. Insull in London $500,000 are for immediate
while the remaining $1,000,000 will be delivered to the purchasers in the future as the company requires the money for its new work. It is
evident that in securing this money in London the
delivery,

capital requirements,
its
needs were in hand before
Mr. Insull sailed for England. The ease with which
Mr. Insull placed this loan shows not only the confidence which English investors exhibit in American
electrical securities of the highest class, but also
gives another assurance of President Insull's skill

company has
for

funds

for

as a financier.

anticipated

present

^^^^^^^^^____

North Adams, Mich., is to have electric lights.
proposition to bond the village for that purpose
was voted on and carried at the last election.

The

(PAGE 3OI.).
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ST.

and Leist Electric Company Thomas J. Mullen,
Albert E.
Bullock Electric Manufacturing Company
Payne. Creaghead Engineeiing Company Henry J. Tfiester", Cincinnati Gas and Electric Company.
William M. Case, Queen City ElecClarksTille. Tenn.
tric Light and Power Company.
Eastwood, "WellmanOhio.
Arthur C.
Cleveland,

.Tantz

;

;

;

—
—
Engineering

Peter Yensen,
Company
Roberts Wilson.
J.
Company
Crocker-AVbeeler Company.
Columbus, Ohio. Marmaduke C. Hull, Columbus Edison Company Mark Simonton. Electric Supply and. Construction Company.
Charles P. Wood, The Triumph ElecCovington, Ky.

Seaver-Morgan
Telephone
Cleveland

;

;

—
—
Co.
Denver, Colo. — -Tohn
Company Walter
;

tric

tric

:

F. Dostal, Denver Gas
F. Brown. Colorado

and ElecTelephone

Company Irvin Butterworth. Denver Gas and Electric
Company Oliver P. Fritchle. Boston and Colorado SmeltFlint, Flint-Lomax Electric and
James
ing Companv
Robert B. Bonney. Colorado
Manufacturing Company
Telephone Company Frederick C. Barr. Colorado Telephone Company Samuel R. Beatty, Western Union TeleNewton L. Hall. Colorado Telephone
graph Companv
Company; Clifford W. Humphrey, Denver Gas and ElecJohn E. Jenkins, Western Union Teletric Company
Arthur O. Gates, Mine and Smelter
graph Company
George E. McCarn, Colorado TeleSupply Company
phono Company .Tohn W. Minor. Jr., Insurance Inspec;

:

.T.

;

;

;

;

;

;

'

;

:

;

tion

Bureau

;

Daniel H. Rich, Denver Gas and Electric

Company Harry A. Rhodes. Colorado Telephone ComThomas S. Richardson, Denver Gas and Electric
Companv; Will H. Simpson, Western Union Telegraph
Bayard K. Sweeney. New York Insulated
Companv
Wire Company Charles B. Wickham. Denver Tramway
Companv Herman R. Weber. Denver Gas and Electric
Company Franklin P. Wood. Sands & Wood Theron II.
Tracey. Mining and Smelter Supply Company; Henry
Albert I-I. Seep,
L. W'olfenden, Gilbert Wilkes & Co.
;

pany,

;

;

;

;

;

;

Mining and Smelter Company.
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earth itself if desired. Between them is situated the
spark-gap, and between the spark-gap and the lower
capacity area is the inductance coil as well as a
The
condenser, both being adjustable (Fig. i).
purpose of these is to prolong the electrical oscillations, and by means of their adjustment to tune
ihe radiator to any desired frequency or pitch, and
thus render syntony in the receiver possible.
Sir
Oliver Lodge's main idea in regard to transmission
has always been to obtain a succession of the waves
of definite frequency, the cumulative influence of
which will produce a perceptible effect on a suitably tuned receiver, no matter how feeble the waves
may be, after the well-known principle of sympathetic resonance.
This action is illustrated electrically in Sir Oliver Lodge's old experiment of
the syntonic Leyden jars, in which the closed circuit of one jar responds to the other, so that the
jar overflows or gives other signs of having become
charged whenever discharge occurs in the second
through its own distinct, similarly timed circuit.
The adjustability of the inductance and condenser renders it further possible to tune the two
circuits in such a way that they shall be protected
against certain kinds of specified outside interference but for very close tuning of this kind more
elaborate devices are necessary, which will not be
entered into in the present article.
(2) The second point claimed by the inventors
is the use of a transformer, or ironless induction
This device is probably
coil (see tp, ts, Fig. 2).
essential in all long-distance wireless telegraphy, and
should disputes arise at any future time as to the
claims of individual inventors, it is a feature which
might conceivably be fought over. Its purpose may
be described briefly as tending to magnify the electromotive force, and putting the coherer into a second circuit, instead of in direct series with the
vertical collecting wire and the lower capacity, or
earth plate. The passage in which this transformer
claim occurs is as follows, and may be found in
Sir Oliver Lodge's patent, No. ii,575 oi 1897.
;

....

surround the synIn some cases I may
tonizing coil of the resonator witli another or secondary coil (constituting a sort of transformer) and make
this latter coll part of the coherer circuit, so that It
shall he secondarily affected by the alternating currents
excited in the conductor of the resonator, and thus the
coherer be stimulated by the currents in this secondary
coil, rather than primarily by the currents in the syntonizing coll itself: the idea being thus to leave the
resonator freer to vibrate electrically without disturbance from attached wires.

The
tion

;

I.

illustration which
the specification

accompanies

in

From

the

Loodon

Electriciaa.
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this descripindicates the
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transforrning-up

and magnification of the

electro-

motive force.

The use of a condenser shunt (x. in Fig. 2)
coherer circuit such as will enable that circuit
to have a definite time period, as described in the
Lodge-Muirhead patent, No. 18,644 of 1897. The addition of the condenser as a shunt eliminates the batterj' and receiving instrument so far as oscillations
are concerned, and is regarded by the inventors as a
This, as well as the.
feature of great importance.
transformer, has been adopted in princiDle by other
workers, and a common modification of it is to
divide the secondary of the transformer in two parts
In the
and place the condenser between them.
Lodge-Muirliead patent. No. 29,069 of 1897, the condenser is sliown placed between tlie lower or earth
capacity and the syntonizing inductance coil deIn practice, when a transformer is
scribed in (i).
used, it has been found best to liave two condensers,
secondary
the one described, and another in the
(See Fig. 2.)
transformer circuit.
The last-mentioned patent also provides for en(3)

in the
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how the slightest electrical surging, producing
electrostatic effect whatever, is sufficient instantly to break down the film, start the connection,
and give the required signal. It is difficult to suppose that any recording instrument operating electrostatically can be more sensitive and more trustworthy than this simple device.
The transmitting circuit in an ordinary open system consists essentially of an elevated capacity, preferably a large globe or a roof, although in general
practice a wire cage arrangement, offering as little
resistance as possible to the wind, may be used.
From this capacity hangs the vertical wire, which is
brought into the operating room and connected to

and indicates any inequality and uncerwhich may occur in the sparking transmitter.
This method of reception is far preferable to one
which acts only through the intervention of a contact-making relay, and is convenient for studying
the changes which are brought along by every varia-

stood

waves,

any

tainty

tion in

the

mode

signals

are

legibility

can

If the

of signaling.

coming with irregular amplitudes, the

one knob of the spark-gap. The inductance coil and
condenser are connected in series with the other
knob, and a lead is then taken outside again to the
earth plate or to a second capacity lying on the
groimd.
The system also includes a Ruhmkorff
coil for giving the sparks, and a battery of five
cells, more or less, which is replaced for long-disVarious open and
tance work by an alternator.
closed methods of making the connections are possible.

-

The

t
Fig.

TransmittiQg Circuit.

Fig.

2.

Receiving Circuit.

LODGE-MUIRHEAD WIRELESS SYSTEM.
closing the coherer in a completely closed metal
cnse, a precaution which in the practical development of the system is supplemented by a device
coherer
short-circuits
the
which automatically
whenever the connections are switched from the receiving on to the sending apparatus.
Beside these more or less essential features of
the system, Sir Oliver Lodge and Dr. Muirhead
have introduced a number of detailed changes into
the apparatus which tend to simplify or to improve the working. The most important of these_ is
the new coherer. Up to a short time ago the inventors thought that they had reached the desired
point of perfection in a filings-tube coherer fitted
with two needle points in place of the usual plugs
or knobs, the tube being tapped by a constantly working clockwork tapper as shown by Sir Oliver Lodge
There are certain disadvantages, however,
in 1S94.
attendant upon all coherers in which metal filings
They require a special and carefully
are employed.
adjusted apparatus for tapping back, and many of
them are capricious in working and liable to fatigue.

coherer introduced by Lodge and Muirperpetually
is
kept
the rotation of a small steel disk just
separated from a column of mercury by a film of
The impulse of electric oscillations
mineral oil.
breaks down the oil film and establishes momentary
cohesion between the steel disk and the mercury. The
construction of the coherer is shown in Fie. 3, in
which (a) is the rotating steel wheel and (b) the
mercur>- in its trough (d), with an amalgamated
soiral of platinum wire (c), connecting it to the
(e) is a copper
terminal or binding screw (h).
brush making connection with the steel disk (a),
through its axle (j). (f) is a spring carrying a
small cushion of felt (k), which rests lightly on
the steel disk for the purpose of keeping its edge
clean and free from dust before and after contact
with the mercury,
(g) are ebonite wheels which
gear the steel disk to the clockwork movement
actuating the siphon recorder, to the side of which
the metal case containing the coherer is fixed.
The coherer, as already mentioned, is placed directly in circuit with a siphon recorder, without the

The

signaling apparatus consists either of a speworked by hand, or, what is
of Dr. Muirhead's improvements, an automatic signaling machine used in conIn
junction with a perforator of special pattern.
either case the local signaling circuit, as arranged
by Dr. Muirhead, contains a transmitter designed
to open and close at a definite rate the primary of
the induction coil. This instrument, which is shown
graphically in Fig. 4, is made up of two telegraphic
sounders cross-connected in such a way as to act
An aluminium arm fitted with a copreciprocally.
per rod dipping into mercury is attached to the
armature of-the second sounder, and the rapid make
and break between the copper rod and the mercury
(about 600 times per minute) serves to fix the
frequency of the sparks. The apparatus is known
as a "buzzer," and its function is, during the holding down of the Morse ke3% to cut up the long-continued contact into a rapid succession of sparks,
without any attention on the part of the operator
(save in so far as he may first adjust the armatures
of the sounders, or the length of dip in the. mercury, to suit conditions), so that all he has to do is
to signal shorts and longs in the usual telegraphic
manner. These are translated by the "buzzer" into
cialized Morse key,
a distinctive feature

flix,

Sectional Elevation

FIG. 3.

LODGE-MUIRHEAD WIRELESS SYSTEM.

— DETAILS

OF COHERER.
be improved by limiting the excursion of the siphon
recorder by the insertion of a stop, against which it
shall strike, and be held over by a definite amount
at each signal.
The general arrangement of instruments in a Lodge-Muirhead station is shown in
Fig. 5, in which (A) represents a 12-volt box of
secondary cells, (B) a complete receiving set, (C)

<^^M[i

nev.-

head requires no tapper, but

^^''

sensitive by

l\

.-

w^'^^^^^^^M

c

ri
FIG. 5.

LODGE-MUIRHEAD WIRELESS SYSTEM.

the requisite mode of disturbance for spark-signaling, and are translated back by the recorder into signals of long and short duration on the tape. If the
rapidity of the sparks is insufficiently great, the
signal becomes a broken or wavy line, and not a
steady deflection; hut if the rapidity be increased,
the waviness disappears, and the recorder needle is
simply held over, giving a steady long deflection to

—GENERAL

ARRANGEMENT OF APPARATUS.

spark-rod frame, (D) lo-inch spark coil, (E) buzzer,
(F) perforator, (G) hand sending key, (H) primary
switch and (J) auto-transmitter.
The direct application of ordinary telegraphic signaling apparatus, both at the sending and receiving
ends, is one of the most valuable features of the
Lodge-Muirhead system, and is chiefly due to Dr.
Muirhead, who, indeed, foresaw its possibility as
early as 1S94, when Sir Oliver Lodge first demonstrated his early experiments before the Royal Institution.

,

Marconi and His Transatlantic Messages.
London
pleased

dispatches
because the

make out

that

Marconi

is

dis-

department
for sending messages to

British

postoffice

refuses him facilities
space-telegraph station at Poldhu for transmission across the Atlantic. It is stated that the London Times daily "ma rconi graph" service, which was
still

his

FIG. 4.

LODGE-MUIRHEAD WIRELESS SYSTEM.

interposition of any relay, and is connected also
with a potentiometer for the purpose of regulating
the potential difference at its terminals from 0.03

The coherer
to 0.5 volt, according to circumstances.
so sensitive, when the wheel is rotating with mod-

is

erate speed, that the application of a whole
sufficient to break down the film of oil and
lish coherence.
Hence only a fraction of -a
must be used, with the rest of the circuit of
priate low resistance
and it can readily be
;

volt is
estabbattery

approunder-

DETAILS OF SIGNALING APPARATUS OR "BOZZER.'
represent a dash, and a momentary one to represent
a dot.
This Steadiness of deflection, though pleasing to
the eye, is not actually essential to the reader, who,
with a little practice, can decipher the signals equally
well when the sparks are so slow that three separate
Impulses or deflections represent a dash and one a
dot.
It may be observed, however, that the new
cchercr, in combination with a recorder, follows
received
every fluctuation and peculiarity of the

inaugurated a few days ago, has been intermittent,
this is pointed to as justification of the postoffice
department in refusing facilities to the public to
offer dispatches which probably could not be transmitted.
Being asked concerning the future developments of his system Marconi is quoted as saying:
"I only forecast what I know to be certainties. I
cannot commit myself to predictions which, if not
fulfilled, would excite malicious criticism.
My system has a future before it that will shame those

and

who

are

now

skeptical."

;
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Power Transmission on High-tension
Lines.
Part III.
Burning of Wooden Pins on High-tension Transmission Lines,
by

c.

c.

chesney.

Almost the uniform practice

in

this

coimtry

in

high-tension pole-line construction has been the use
of wooden pins. The reason for their use has been
the belief that because they were made of wood they
strengthened the entire insulation of the pole-line
system, and were in consequence additional safeguards.
These pins have generally been made of
locust, oak or eucalyptus, and in order that the insulation might not deteriorate from the action of the
weather, they have usually been treated carefully
The
with hot asphaltum, paraffinc or linseed oil.
temperature and character of the treating liquid
have depended more or less upon the whim of the
constructing or designing engineer. Although there
has been no uniform method followed and although
the materials used in the treatment have differed
greatly, the results have been universally the same.
Wood pins when used with gla^s or well-vitrified
porcelain insulators, have given very good service
on potentials as high as 25.OCO or 30.COO volts. There
have been no unusual pin troubles at these voltages
which could not readily be explained by porous or
cracked insulators or by some peculiar climatic conditions.
In my opinion, the success secured in the
operation of the great majority of these lines is due
to good insulation of the insulator, and the insulation of the pin has in reality contributed very little
For 40,000 volts and for higher poto that success.
tentials, the insulators offered by all manufacturers
do not have the same factors of safetj' as the insulators for lower voltages offered by the same manufacturers.
The difference is not so much in the
thickness or in the quality of the glass or porcelain
shape
used
it
is more particularly in the general
of the insulator and in the dimensions of the in-

Fig. 8.
The striking feature of Fig. 9 is the burning of the wooden thread to the iron pin.
The
writer has been informed by the general superintendent of this plant that every pin that has been
examined on this line is burned in exactly the same
way, yet there has been comparatively few punctured insulators and no cross-arms burned from the
current leaking over the surface of the insulators.
The noticeable feature of a pin taken from a 50,000volt line is that the burned section is entirely in the
upper part of the pin. about 1% inches below the
thread.
The outside surface and the center of the
pin below this point show no charring.
It would
appear that at least, in this instance, the burned sec-
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nitely 100,000 volts of pressure, while a green pin
of the same length, containing sap, will break down
very quickly under 1,000 volts of pressure. Paraffining the pins on the outside, or coating with asphaltum or linseed oil, is of no value. If the pins are
thoroughly dry. the material in which they are dipped
can be made to imoregnate the entire bodv of the
wood, thus nroducing a pin of high insulation. In
order to prevent burning of pins, they should have
either very high or very low resistance.
With insulators having a large amount of surface leakage,
such as those illustrated by Mr. Chesney, an iron
pin is perhaps the only solution of the difficulty.
H. W. Buck, Niagara Falls; In regard to the
point which Mr. Chesney spoke of regarding the
"digesting of the thread of the pin," I found many
pins on the Niagara transmission where disintegration had occurred at the top of the pin and it avouU!
crumble into white powder. We recently had some
of the powder analyzed by chemists, and they found
it to be a nitrate salt, which would look as if nitric
acid was found in the static discharge of the pin
and had attacked the wood, forming a combination
of nitrogen salt.
In this connection I want to say
that about six months ?go we built an experimental
single-phase line about two miles in length, which
we operated for five months at 75,000 volts. Tlie
conducting wires of the line were iron, tied with
copper tie wires.
At the end of the five month-'
test, the galvanized iron had turned black, although
the iron guy wires remained in their original bright
condition, so that the blacking of the wires was nr.i
due to atmospheric conditions.
look down the
wire and noticed it was disintegrated on the surface
to the depth of
several thousandth of an incli.
The copper tie wire was digested to a certain depth.
though not as much as the iron, which also lookas if a nitrogen compound was forming in a thin
film around the conductor at this high voltage, due
to brush discharge, and attacking the metal.
Thi:^
indicates some trouble may be experienced when
high voltages are used, on account of the formation
of the salt due to the well-known action of nitrogen
and oxygen in static discharge, thus forming nitric
acid with the moisture of the atmosphere and the
compound attacking the metal conductor.

We

:

FIG. 8.

HIGH-TENSION LINES.- -PIN ON 50.000-VOLT
LINE.

Mr. Mcrshon
This is what happens when the
pins burn.
The insulator, the lower part of the pin.
and the cross-arm have their surface resistance lowered by moisture or otherwise, but the upper part of
the pin being protected by the insulator does n^i
have its surface resistance so much decreased; the
consequence is burning of the protected surface. In
:

was the point of highest

resistance of the pin,
and that the lower part of the pin was a good enough
conductor to permit the small current which leaked
over the surface of the insulator to flow without
any special generation of heat in that section of the
pin.
The reduced insulation of the pin and
insulator was no doubt due to the dust
and
fog.
The upper portion of the pin being better
protected by the insulator from fog and dust, had
peculiar
in consequence higher surface resistance.
action which is occasionally found on high-tension
transmission lines has been called "digesting the
thread of the pin."
The thread of the pin softens
while in service and may be rubbed off with the
fingers.
This soft wood has a sour taste and resembles digested wood pulp.
This action is not
necessarily accompanied by the burning of any portions of the pin.
The evidence here presented, while not conclusive,
still
points to the advisability of using iron pins
with modern insulators properli* chosen for the
tion

A

line

potential.

Discussion.

On a certain number of hightension transmission lines there has been a burning
M. H. Gerry,

FIG. 7.

HIGH-TENSION LINES.

— EUCALYPTUS

Jr.

:

PIN.

surfaces and petticoats.
For this reason,
severe local surroundings, the 10.000.
15,000. 20,000 or 30,000-volt insulators have shown
very little surface leakage, and in consequence there
has been comparatively little pin burning at these
voltages.
It is true that in localities of salt storms,
of heavy sea fogs or chemical factories, there has
been more or less pin burning without regard to the
type of insulator used, or to the potential of the
system. The writer has been informed that a certain
I)lant using only 440 volts has at times great trouble
from the burning of pins, although lo.ooo-volt insulators arc used.
This trouble is due entirely to
the deposit on the insulators from a neighboring
chemical factory, and as might be expected their
period of no-burning is during the rainy season.
These instances, however, are rare, and when the
cause is apparent, the remedy is usuallv at hand.
The pin burning on 40,000 and 50.000-volt lines is
somewhat different. Eliminating all causes due to
broken or defective insulators, the actual flow of
current over the surfaces and through the body of
the pin is probably verj' small.
On the lines from which the writer has secured
burned pins two used ii-inch Locke insulators, as
shown in Figs. 7 and 8; the third used the Redlands type, Fig. 9.
The first two lines were opperated at a potential between 45,000 and 50.000 volts,
and the third at about 33,000 volts. The pins shown
were taken from perfect insulators, and in some
cases the insulators were immediately put back on
the line.
Pins (Figs. 7 and 8) were made of
eucalyptus and boiled in linseed oil. The line using
pin ("Fig. 8) also u>ed a porcelain sleeve covering
the base of the pin.
Fig. 9 shows the well-known
Locke iron pin with norcelain base and nak thread.
Fig. 10 shows a burned jiin of the type shown in
^ulating

even

under

FIG

g.

HIGH-TENSION LINES.

— IRON

PIN

WITH PORCELAIN

BASE.

On other transmission lines
has been no such burning.
occurred
it has been due to leakWhere burning has
age of current from tlie surface of the insulators,
coupled with resistance conditions in the pin such
that sufficient heat was developed to char the wood.
Wood is one of the best of insulating materials
when thoroughly dry and one of the poorest
when containing sap or moisture.
The greatof the wooden pins.
of high voltage there

objection
to
unreliability,
due
it
is
its
the
difficulty
of
removing the last traces
sap or moisture.
thoroughly dry wooden
indefipin.
will
stand
15
inches
in
length,
est
to

of

A

FIG. 10.

HIGH-TENSION LINES.

BURNED

PIN.

some cases

the inner surface of the insulator next
the pin and the pin itself are so well protected by
the insulator that the current, instead of leaking over
the surface of the insulator until it reaches a point
where the insulator and pin are in contact, jumps
in a brush discharge from the edge of the petticoat
to the pin rather than follow the higher resistance
As a result the pin is
of the protected surface.
burnt at the point where the brush discharge strikes
There are apit instead of at or near the thread.
parent three possible remedies for the trouble due
to charring pins
I. Make the design and size of the insulator such
that for all conditions its surface resistance will be
so high as to control the leakage and keep it below
Make the pins
a point which can harm the pin; 2.
fireproof, but non-conducting; 3. Make the pins conducting.
The remedy recommended in the introduction to
It is recommended that an
this discussion is (3).
iron pin be used. This certainly would do away with
the trouble of charring pins, but whether or not it
will introduce other and more serious trouble remains to be seen. It seems to me there is a very
likely chance of trouble from the use of iron pindue to the unyielding character of both iron and
porcelain or glass and their widely different coefficients of expansion.
It
would seem better to
adopt the first remedy and make the design of the
insulator such as to protect the pins.
Mr. de Mural t: It may possibly be interesting
to you to know that while the general practice in

.America is to use wooden pins, in Europe it is
just the opposite, and practically all of the. highpotential installations use iron pins, and more than
that, while here very often the whole pole is treated
with as little iron as possible, in Europe there are
quite frequently poles constructed entirely of iron

with iron pins; and the only insulation relied upon
is the insulation proper.
I believe this does away
I
with the burning of pins, cross-arms and poles.
do not think there is very much difficulty in the way
of avoiding mechanical strains which have been
alluded to several times to-night with reeard to the

—

insulator pin. a way to get around that is to fix
the pin into the insulator by means of a cement
which will take up any such strain, and in a great
many installations that I know of cement made nf
a mixture of litharge and glycerine has been used
It seems
with, as far as T know, very good results.

i
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me that it is a very good scheme I0 lay the enure insulation into the insulator, and then let the
rest of the pole take care of itself.
Now, it seems to me
Philip Torchio, New York:
this Locke insulator, with double petticoat, making
the condensers in series and then this oak-thread,
to

porcelain-base iron pin, as shown in Fig. 9, may
give rise to that increased potential across the pin
to the porcelain, which might explain the charring
of the wood.
I understand that the pins used
C. E. Skinner:
on that line were selected with the utmost care, and
were carefully treated, and that they have had practically no trouble whatever in more than a year's run
with a potential of over 50,000 volts. These pins
should
are protected by glass from the weather.
also keep in mind other things, especially that this is
in a different climate from any other installation,
and that wh.at is a cure for these troubles in one
climate cannot be the cure for other climates.
W. N. Smith: In the matter of wood and iron
pins, it seems to me along with various other elements, the question of cost will govern. Iron pbles
in this couniry at this time are anywhere from $30
up, and a wooden pole of suitable size runs from

We

perhaps $7 to $20, according to size and where it can
be got. The matter of cross-arms may be governed
to some extent by the size selected for the butt of
the pin.
particularly interested in
I was
Mr. Chesney:
Mr. Buck's information concerning the digesting

of the pin. This has bothered me considerably in
a number of cases and on a number of transmission
I
lines.
I attributed it to the formation of ozone.
think ozone is usually to blame for all such troubles.
With
If it Is nitric acid, I am glad to know it.
regard to the remarks of Mr. ^lershon in reference
to the use of the wooden thread, as far as I know
on the particular line in which the Locke pin with
the wooden thread was used, the burning was not
serious, and it simpl}'- consisted in practically puncturing the wooden thread at one point and stopping,
and did not deteriorate any further. In order to relieve the mechanical strain, I think it is quite possiLitharge and glycerine
ble to use a lead thread.
have been used to some extent for iron pins in this
countn.-. but lateh^ Portland cement has been used
I believe on one
in place of litharge and glycerine.
of the largest new transmission lines now being
erected in Mexico, they are using Portland cement
and iron pins, and instead of using iron poles they
will use iron towers, having a distance between the
insulators of some 400 or =co feet.
fProf. W. S- Franklin then read his paper and
exhibited a model in regard to the distribution of
electromotive force and current along a single-phase
alternating-current transmission line, after which
the meeting adjourned.]
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leaves the wire, breaking the current in the electromagnet (M). The armature is pulled down by the
spring and completes a circuit through the solenoid
(H). The motor (A) acts as a dynamo and sends
current through the solenoid (or the current from
the accumulators may be used where it is available)
the solenoid then attracts its core (G) and lowers
the trolley Dole. At the base plate is placed a spring
catch, which serves to hold the pole in place after
it is once lowered.
The device is thus entirely automatic, and no attention need be paid to the trolley
in passing the end of the line.
;

English Double-deck Car with Collapsible Roof.
On account of unwieldiness, great headroom required,

and

dela\'

difficulty

in

loading and

A

in this country,

among

appliance, recently patented in France, for
railways, is designed to lower the
the wire by an electromagnetic device. This arrangement is especially applicable to the lines which run from the city to the
suburbs, where the trolley is to be lowered in passing
into the cit>% as on many of the combination systems, especially in Paris, where the trolley has not
been permitted within the city limits, and the car
is obliged to carr>- accumulators or use the surfacecontact or conduit systems. Where the trolley comes
to the end of the wire it is proposed to lower it
electric

arm automatically from

in

an enjoyable seat in pleasant
rains or storms the outside
passenger must seek the lower part of the car, unless a temporary roof covering is provided.
The
accompanying illustration shows one of the electric
cars owned by the town of Halifax in England,
which has been fitted with a patent collapsible roof
covering that possesses several points of merit.
The covering is of an entirely different design
from anything yet placed on the market, says the
London Tramway and Railway World, and although
collapsible when desired, it is of a thoroughly strong
fords the passenger
weather. But when

of

connected by a wire cable to a core (G), which is
x-Vn electromagnet
in a large solenoid (H).
(M) is used as a relay to make contact for the
solenoid, and takes its current from the trolley, being in series with the lighting circuit 'L) of the car
or with an extra resistance (r), according to the
position of the lever (R). When the trolley is running on the line the lever (R) is kent on one of the
contacts. This causes the current to flow in the
electromagnet, and its armature is attracted, breaking contact between the points (C) (C). which are
in circuit with the solenoid, and no current flows in

movable

ilie

latter.

When

the trolley comes to the end of the line

it

ELECTROSTATIC METAL SEPARATOR.
tional

view

Ruhmkorff

of
coil

the
machine, (A) represents a
or suitable generator of static elec-

of high potential.
(B) represents two insulated metallic or conductive plates; (a) and (b)
are electric conductors connecting the terminals of
tricity

the

source (a') (b') with the plate (B)
and with a third insulated conducting plate
(C).
(D) represents two non-conducting plates,
situated opposite
to and
in
the vicinity of the
charged plates
B) (B).
electric

(B)

{

The operaiion of

device is as follows: The
being set in operation, the
commingling mass of conductive and non-conducting materials reduced to the proper state of subdivision is put into the hoppers (I) (T).
It there
spreads out uoon the rollers (H) into a compara-

ENGLISH DOUBLE-DECK CAR WITH COLLAPSIBLE ROOF.

The cover consists of
channel-iron bridges in which the shutters are
run in a manner similar to the lid of a roller-top
desk. In the center, running the whole length of the
car is a trolley plank, and a single-deck type of
trolley base is supplied.
On each side of this trolley
plank and between each of the bridges are fitted two
flexible shutters of bay wood slats and a window
shaped to harmonize with those on the car body.
When not required the shutters and windows are
dropped level with the panel boarding, which takes
the place of the handrail, leaving a neat framework
which is a protection against falling wires. To cover
the roof again, one tlexible shutter is drawn up
and fixed, then number two, then the window, and
This cover is entirely waterthe cover is complete.
The removal of the trolley standard genproof.
erally used on the upper deck of such cars greatly
improves the appearance of the passenger room, beThe windows
sides giving extra seating capacity.
provided also add to the pleasure and convenience
of the passengers. The whole structure is handsomely painted and varnished, the ends fitted with
sliding doors and end windows, above which are
fixed beveled mirrors, the whole finish making the
platform interior of a light, handsome appearance.
and substantial construction.
five

I have
European countries, principally Germany.
asked dealers why they cannot obtain their supplies
from the United States, and they reply that the

German makers sell cheaper, take smaller orders, and
grant easier terms of payment than American firms.
Incandescent lamps are sold at 30 to 31 centimes
(six cents) each, freight and insurance paid to SpanLarge quantities are also sent by parcels
ish port.
post, 25 at a time, packed in cardboard boxes."
During the first 10 months of 1902 there was imported into Spain $142,590 worth of incandescent
lamps, $285,910 worth of arc lamps, and $11,408
worth of telephone supplies.

the

electrostatic

generator

tively

sheet

chutes

States: "An improvement will be noticed in the
imports of electric incandescent and arc lamps, but
I regret to say that these have been supplied by

instead

sec-

it

The accompanying diagram shows the arrangement of circuits to effect this, the trolley pole being

device

necessarj'- to stop the car.

a

use

by

solenoid
it

is

a

In a recent consular report Consul-general Julius
Lay, stationed at Barcelona, writes as folG.
lows concerning imports into Spain from the United

automatically by a
hand, \vhich makes

accompanying drawing, which

the

number of places. In the more leisurely service in England and some other foreign countries
this type of car enjoys a considerable vogue, however.
The upper platform is usually open and afin

Cheap Lamps from Germany.
TROLLEY-LOWERING DEVICE.

In

street-railway

although they are

new

use on

A-antage of.

unloading passengers
double-decked trol-

Trolley-lowering Device.

trolley

conducting particles will be attracted to the charged
and immediately repelled therefrom, while the
non-conducting particles are comparatively unaffected by the electric charge.
He has devised an
apparatus by which these facts can be taken ad-

plate

in collecting fares,

ley cars are not very popular

managers

Electrostatic Metal Separator.
Clinton Emerson Dolbear of Boston, Mass., has
discovered that if a mixture of conducting and nonconducting particles, such as would exist in pulverized or crushed ore, be subjected to the action of
a plate or plates highly charged with electricity the

thin
(

G

) ,

and

directlv

in

drops
front

down
of

through

the

the plates

charged to an opposite potential to that of the plate
(C). The conductive particles are charged with the
same potential as the plate with which they come
in contact and at once repelled therefrom, while the
non-conducting particles are hardly affected. These
repelled conductive particles are
caught by the
shelves (E) and directed downwardly along the
plates (D), where they are collected.
The nonconductive material falls under its own weight,
meets the chutes (F), and is turned aside into separate collectors.

Different kinds of materials need different adjustments of the various portions of the apparatus, and
this is accomplished in one manner by providing
means whereby the plates (B) may be brought into
different relations to each other or to the plate (C).

With an arrangement such
the plates

as

shown

at

(J)

(K)

(B) may be approached or separated or

at various angles to suit the nature of the
material operated upon. Means (shown at L) are
also arranged for varying the relative position of
the two generator terminals.
tilted

Government

Electric

Railways for

Sweden.

A

plan is said to have been adopted in Sweden
operate all the government railroads, consisting
The matter is
of about 2,300 miles, by electricity.
of interest to Americans because the crown's technical advisers propose to employ, tentatively at least,
the single-phase current system of power transmission invented by H. Ward Leonard of ISTew York
This system has not been adopted in this
city.
country, but is in use in Switzerland, where it is
with a view to its application on all
developed
being
Swiss state railroads, to the exclusion of steam locoto

motives entirely.
The comparative lack of coal in Sweden and the
abundance of waterpower obtainable have led the
government to look favorably on any plan which
seems to promise a more restricted use of the coal
deposits and an economical management of the state
The project adopted calls for the erecrailroads.
of
tion of 22 power stations in as many districts
these, iS would employ waterpower and four would
The greatest disuse peat for producing steam.
;

tance of any power house from the railroad
miles.

is

25
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ments under way in the judiciary and in edncalioual
methods, but a decided advancement is making iu
all the material comforts and conveniences
that arc

that

from

0.41

to 0.48, or,

arc

varies

other words, that the pro-

in

portion of energy supplied which

converted into
This is the highIn measuring the effiis

visible light is nearly 50 per cent.

known

est

radiant efficiency.

Mr. Geer used a thermopile, and separated
from the light rays by interoosing a
water cell and an iodine cell. He also took care to
allow for the heat radiated from the walls of the
The author worked with very short exposures,
tube.
and recorded the cooling curve with the aid of a
chronograph. The distance between the .mercury
terminals was about two centimeters, the arc was
five centimeters long, and the energy was supplied
by a iio-volt direct-current circuit. These are, of
course, the results of laboratory tests; but no one
can say to what extent the experimental work of
to-day may be the standard practice of to-morrow.
Artificial illumination goes back to the torch-bearers
of prehistoric limes and counts its history in thousands of years. But even in such fundamental contrivances as those which enable men to work or play
after sunset, what a vast field for irnprovement remains. "As light as day" is a fond figure of speech
how far are we from it actually and how much
we should welcome the efforts of investigators and
inventors who are striving to improve the slowly
e\'olved light-giving appliances of the present day
ciency,

the heat rays

—

necessary to the

munity.

well-being of an up-to-date comflowing into the new insular

Capital

possession

is

considerable amount,

in

investors being
conditions that prevail as guaranteeing the security of their outlay. In such an
era of development it would be expected that elec-

with

satisfied

the

trical utilities would be among the first to
be introduced or expanded, and such is indeed the case.
For instance, some Philadelphia capitalists are just

commencing the construction of an electric railroad
across the island, utilizing waterpower for that purThis road will give to the interior agriculquick and cheap access to the ports
and will bring San Juan and Ponce, the two most
important commercial centers in the island, into

pose.

regions

tural

closer
are

proximity.

just

general

Other investors, from Boston,
about to commence the construction of a
telephone system throughout Porto Rico,

embracing
street

A

and long-distance exchanges.

local

railroad

new

operation in Ponce, and San
Juan, Ponce and Mayagr.ez, as well as some smaller
in

is

municipalities, are now lighted by electricity.
These
are indications that Porto Rico is really rising in the
scale of civilization
for are we not entitled to say
that the use of applied electricity in any nation or
:

community

a pretty safe indication of its relative

is

degree of enlightenment and progress?
REVIVAL of interest

in

the coal battery

may

re-

from the reported intention of John D. Rocketo

supply

Disclosure of the Curtis steam turbine, manufac-

tinuation

of the

tured by one of the .great electrical manufacturing
companies, is made, in a general way, by a paper

the capital necessary for a conexperiments of Professor Jacques
of Boston, whose efforts to produce "electricity direct from coal" by means of a carbon cell are well
known to the electrical fraternity.
The endeavor
feller

to

a

find

method of

practical

utilizing

electrically

energy of coal without the interposi-

the potential

dynamo

tion

of boiler, engine and

cue,

and has engaged the attention of physicists and

number

inventors for a

who

vestigators

have

of years.

attacked

Reed and Jone, but

Borchers,

is

fascinating

Among

the

in-

problem

the
it

a

the

is

are

work

of

Jacques that has especially attracted the attention
of Mr. Rockefeller, through the good offices of a

mutual friend, according to newspaper
capitalist

make

did not

of commercialistn,

spirit

stantial

evidence

of

report.

his offer of assistance
it

is

a

asserted, but as a sub-

interest

his

The
in

scientific

in

re-

search.

While the possibility of producing "electricity difrom coal" is a most alluring one, opening up
prospects of the use of electric power and heat in
rect

every household, the lions in the path of the inventor
pressing forward to this particular goal seem to be

36,

London Letter

cago,

Porto Rico, as American territory, is undergoing
what appears to be a veritable transformation by the

305

Curtis Steam Turbine. By W. L. R. Emmet.
(Philosophical Society of Philadelphia)
trated

General Telephone News
Manufacturers and Dealers
Standard Switchboards for Small Isolated Plants.

inventor alone.

the efficiency of the mercury

finds

A

307
307

Mr. Rockefeller does not offer to help all
in the field, and not the Boston

that

is

genuine worker,

introduction and expansion of all the needful agencies of civilized life.
Not only are great improve-

sult

307

important results quite apart from the object of the
original research.
All honest scientific investigation
should be encouraged, and perhaps the only regret

is o.i, that of acetylene gas the
same, and that of the Geissler tube 0.32. The author

ordinary arc light

305

Chicago Street-railway Situation
Aurora, Elgin and Chicago Road

Illustrated Electrical Patent Record

Geer says that he has found that the efficiency of
the mercury arc is much superior to that of any
other artificial illuniinant. Taking the efficiency of
an argand gas burner as 0.016 and that of an incandescent electric lamp as 0.06. the efficiency of the

305
305

Teachers of Science and Malbematics in Session
Waterpowers in Georgia.

Publications

nants it is instructive to consider the reported reniarkahle efficiency of the mercury arc. In a recent
contrihution to a scientific contemporary Mr. W. C.

305

306
307
J07

Information from Indiana
Northwestern Notations
Among the Rockies
On the Pacific Slope
Personal
Electric Lighting
Electric Railways
Societies and Sohoola

the survival of the fittest in illumi-

Illus-

trated

Michigan

result in

!

Electrostatic Metal Separator. Illustrated
Government Electric Railways for Sweden
Editorial
Iowa Electrical Association
The Everett- Moore Syndicate

Corrsspondence

shall

304, 305

Roof.

Cheap Lamps from Germany

The
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In the experiments and actual working out which

almost unconquerable.

James Swinburne, president

of the British Institution of Electrical Engineers, in

considering the subject recently, said
the

:

"To sum up

matter shortly, in the light of modern theory,

carbon never forms ions, and has therefore no solu-

no electroAt ordinary or moderate tempera-

and

pressure,

tion

motive force.
tures
will

carboit

is

can

practically

some fonns

attack

therefore

inert.

slightly,

give

O.xidizing agents

and sulphuric acid

In this latter case the formation of
combination with the acid is the deAt high temperatures oxygeil,
termining factor.
will

attack

water and

it.

its

sulphur, silicon, and, to

many

some

extent,

nitrogen and

of the metals, combine with carbon, but there

no dissociable salt of carbon formed. Tlic carbon cell thus seems impossible."
But in the vocabulary of the true inventor "impossible" is a word that is ignored. No harm, and
possibly much good, can come from Mr. Rockefeller's
is

patronage of Dr. Jacques' experiments.
coal battery

gation

may

Possibly the

not be produced, but in the investi-

discoveries

may

be

made

that

may

lead

to

prepared

W.

by Mr.

before the

L.

couple of weeks ago.

Emmet and

R.

Philosophical

presented

Society of Philadelphia

This paper

is

a

given in this

Western Electrician and will be read
It will be found that the description does not go into details
the author docs
not exhaust the subject, by any means, and much
that might be said is left unsaid.
Indeed, Mr. Emmet professes only to give a general idea concerning
issue

with

of the

much

attention.

;

existing designs
plication

to

says, "even

b.e

will

of

electric

generators.

for this purpose,

doubtless

be

provements."

particular

this

It

subject
is

turbine

"Its
is

for ap-

development,"

very recent, and

important

future improbably for the reason that the
to

machine

is still in the hands of the designing engineers that the author of the paper describes it only
in outline and not in detail.
The drawings show

that the Curtis turbine

of the vertical type, which

is

The relation of the
moving and stationary blades is shown by a diagram,
and some striking drawings show the relative size
is

in itself an

interesting fact.

and horizontal and vertical piston ensame capacity. Curves are given showing water consumption under different conditions of
of

turbines

.-•ines

of the

test.

In

cases the turbine

all

is

considered as part

of an electric generating unit, and the output

is

stated

This is significant of the determination
cf the electrical companies to produce turbo-alternators complete and not separate turbines to be
connected to generators by the user.
in kilowatts.

The steam

turbine looms large on the horizon of

the producer of electric current.

"arrived."

No

It has, apparently,

designer of a large alternating-cur-

rent station can

now

afford

to

leave

it

out of his

advantages of speed,
compactness, simplicity and absence of reciprocating
but, so far
motion. There are disadvantages, too
as one can judge at the present time, with the limited

calculations.

It

has

obvious

;

residts

and data

at hand,

the advantages appear to

outweight the disadvantages.

The steam

fair to supplant the reciprocating

turbine bids

engine for the driv-

ing of large alternators, with, of course, a very important

modification

in

the generators so driven.

;

:
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Iowa Electrical Association.
The most

meeting

successful

ever

Teachers
by

held

Electrical Association was brought to a close
Davenport, Iowa, on April gth, after a two-day
Electrical men from all over the state of
session.
Iowa were present and there were more than 100
delegates at the meetings. The meetings were held
in the Masonic Temple on West Third Street, and
several exhibits of electrical apparatus added to the
The association has
interest of the convention.
grown considerably during the last year, having a
company membership at present of 64. This is no
small organization, when it is considered that the
membership is calculated by plants and not by individuals, some plants being represented by six or
seven individuals.
The first session was called to order on Wednesday morning at 10 o'clock by President W. J. Green
of Cedar Rapids, who made an excellent address,
after which reports were heard from the secretary,
treasurer, executive committee, programme commitA nominating committee
tee and finance committee.
composed of G. S. Carson, Rufus E. Lee, D. F. McGee, M. J. Hilger and W. S. Kelly was elected and
then adjournment was taken for lunch.
At the afternoon meeting Secretary W. S. Porter
read a paper on electric street lighting, which was
discussed at length. J. S. Bellamy of Knoxville
presented the report of committee on proposed legislation relating to the development of plans for
The committee appointed
the inspection of wiring.

Iowa

at

uniform methods of arriving at the cost
of furnishing electric current and to collect forms
in use by different companies, reported through the
chairman. Isaac B. Smith of Cedar Rapids. Both
The
reports contain valuable data and information.
afternoon session closed with an interesting paper
on the '"Maintenance and Operation of Central Stations bi' Waterpower," by George S. Carson of Iowa
to establish

City.

Wednesday evening was to have been given up to
D'A. Ryan of Chicago, who was to have lectured
on "Modern Illumination," but, owing to his inabil-

W.

be present, a smoker was given instead. A
of papers were read at Thursday morning's
session which conveyed valuable information to all
"City
who heard them. They were as follows
Pumping by Central Stations," D. F. McGee, Red
Oak "Lamp Testing," George S. Carson, Iowa City
"High-voltage Transmission," Austin Burt. Cedar
tails; "The Necessity of Grounding Secondary Circuits," W. J. Green, Cedar Rapids,
The executive session was held on Thursday afternoon and resulted in the election of the followingPresident, D. F. McGee, Red Oak
named officers
ity

to

number

:

:

;

vice-president, W. L. Bowers, Davenport
secretary,
W. S. Porter, Eldora treasurer, Rufus E. Lee,
Clarinda
executive committee, Austin Burt, Cedar
Falls; M. J. Higley, Burlington; George S. Carson,
low'a City.
The afternoon session was purely a
business meeting. Des Moines will entertain the
association in 1904. Ames, Burlington, Mason City
;

;

;

and Waterloo extended invitations, but the consensus
of opinion seemed to favor a more centrally located
place, and Des Moines was selected.
Before leaving the city the association was treated
to an electric trip by special cars to Rock Island
Arsenal, inspecting dam and waterpower plant then
Rock Island and Moline, visiting the Moline
Power Company's plant at the latter place.
;

to

The Everett-Moore Syndicate.
with a considerable degree of truth
Everett-Moore syndicate of Cleveland will
cease to exist as soon as the telephone situation is
cleared up. The electric-railway comnanies have all
been either sold or refinanced, and their private
debts have been paid by conversion into mortgage
notes or bonds. The troubles of the telephone companies w^ill likely be settled in the same way, so
It

is

said

that the

that all the obligations of the syndicate will be thus

wiped out and the companies
dividually for their
actions.

up

own

However, nearly

will be responsible in-

debts and their
all

the persons

own transwho made

syndicate will be interested in the various
properties in the way of holding stocks and bonds.
Their relations with the companies will be the same
this

any other stockholders. There were at
various times from ico to 150 persons interested in
the syndicate, although not all of them were interested in the same properties at the same time.
as those of

It w^as rather a union of interests under a tacit
agreement than anything else, and there has never
been any particular organization. The heads, however, have been Henry A. Everett, E. W. Moore
Mr. Everett is one of the
and Barney Mahler.
greatest railroad operators and promoters the West
has every produced, w^hile Mr. Moore is essentially a
financier.
Mr. Mahler is a capitalist, but has a wide
acquaintance with both branches of the business, and

made a strong combination. The syndicate
made Cleveland a great electric-railway center.
the three

of Science
in

the

307

and Mathematics

Session,

The second

general meeting of the Central Assoof Physics Teachers was held in Chicago,
on April 9th to nth. The meeting on the 9th was
that of the executive committee, which met at the
Great Northern Hotel at 7 130 p. m. to receive applications for membership and to discuss various
subjects to be brought up at the general meeting
on the following day.
On Friday morning at ten o'clock the first general
meeting was held in the auditorium of the Armour
Institute of
Technology with about 250 persons
present.
The opening remarks by President Charles
H. Smith were on the progress of the past and the
bright outlook for the future of the association.
Dr. F. W. Gunsaulus, president of Armour Institute,
was then introduced. He welcomed the association
to the hospitality of the Institute and spoke at some
length on the effect which the organization is destined to have on the future of science and business.
He commended the methods of information and instruction employed by the physics teachers.
Dr.
A. P. Carman, professor of physics of the University
of Illinois, read an interesting paper on the "Past
and Present Theories of Electricity," and Dean
S. A. Forbes, professor of zoology of the same university, delivered
an address on "The Scientific
Method in Colleges" and High Schools." His remarks were instructive and of practical value to
science teachers.
After luncheon the laboratories
and shops of the Institute were inspected.
The first business meeting was held on Friday
at 2 p. m., and it was at this meeting that the Central Association of Physics Teachers, although less
than a year old, passed out of existence.
The association has grown so rapidly that the advisability
of reorganizing on a broader scale has been apparent for some time.
On the suggestion of the
executive committee the old organization was dissolved and the Central Association of Science and
Mathematics Teachers was organized in its stead.
The association will have five sections, viz., physics,
mathematics, chemistry, biology and earth science.
The first officers are: President, Charles H. Smith,
Hyde Park High School, Chicago secretary, C. E.
Linebarger. Lake View High School, Chicago, and
treasurer. E. C. Woodruff, Lyons Township High
School, Lagrange, 111.
The executive committee
and officers of the various sections have not yet
ciation

;

"progressive electro-dynamic equipment," a device
for giving electrical demonstrations at schools and
colleges, exhibited by H. J. Evans, representing the
Submerged Electric Motor Company of Menomonie,

Wis.

Waterpowers

Each of the
and,

sections Iield meetings on Friday
after reorganizing, carried out

m

value of the various possible dam sitesT
Railroads, public and private roads, houses and
topographic features of the river valleys will be indicated in detail on the maps. Eventually these
surveys will be incorporated in the regular series of
topographic maps which the United States Geological Survey is making of the whole country.
Maps of about 25,000 snuare miles of Georgia have
already been published and have proved to be of
great importance in the development of the state;
with the addition of the new information obtained
by the contemplated surveys, their value will be much
increased.
These published maps can now be obtained from the director of the United States Geological Survey, Washington, D. C, for the nominal
price of five cents each.

programmes which had been arranged. The
section was addressed by A. H. Sage of Oshkosh,

and Gilbert H. Random of Calumet, Mich.
were, respectively, "Some Observations on the Teaching of Physics" and "Adjustment
of High School Courses in Physics to Meet the
Increased Scope of Elementary Physics."
Discussions followed on the following topics
1.
Can the notebook be arranged so that the pupil
Wis.,

Their subjects

will

not dislike writing it, the teacher will not dislike
it and the notes will be intelligible to the

examining
layman?
2.

How

est benefit

can the science library be made of the great-

and value

to the pupil?

The mathematics section met on Friday at two
o'clock and was addressed by Victor C. Alderson,
dean of Armour Institute, Chicago Professor H. E.
Cobb, Lewis Institute, Chicago
C. W. Leigh, Armour Institute, Chicago; Professor C. E. Comstock,
Bradley Polytechnic Institute of Peoria, and Professor J. W. A. Young, University of Chicago.
Dr. Alexander Smith, associate professor of chemistry
of the Chicago University, addressed the
chemistry section on the subject, "The Shares of
the Teacher, the Book and the Laboratory in Chemical Instruction."
Dr. Edward Gudeman and William Hoskins of Chicago gave an interesting discussion on ''What Shall the Preparatory School
genGive in the
of Chemical Training?"
box"
eral "experience meeting" and a "question
followed the discussion..
The biology section was addressed by Dr. Charles
R. Barnes, professor of plant physiology of the
University of Chicago, after which the members
attended the meeting of the earth-science section
and listened to an address by Dr. H. C. Cowles of
the Chicago LTniversity on "The Influence of Plant
Life on Physiographic Forms." The earth-science
section was also addressed by Frank W. Darling,
Chicago Normal School, and W. W. Atwood, University of Chicago.
Over 400 people attended the meetings on Saturday, and after the organization of the various sections was completed it was found that the associaThe meetings of the
tion had about 200 members.
association were interspersed with luncheons, social
gatherings and excursions. On Friday evening there
was a dinner and reception at the Young Men's
Christian Association's Building, which was well atThe excursions included trips to the Kimtended.
ball
Piano and Organ factory, McCormick Harvesting works, plant of the Consumers' Ice Company, gas works, Field Columbian Museum and
:

;

A

Way

Dune Park.
The attendance

Chicago Street-railway Situation.

and

the
physics

Georgia.

comprehensive system of mapping the areas adjacent to the undeveloped waterpowers of Georgia,
whjch will prove to be of great value to manufacturmg mterests, has just been inaugurated.
Careful surveys will be made of all the important
streams
the state throughout their whole length,
to show the amount of their fall and the position of
their banks and islands; and contour maps of possible dam sites, and, finally, topographic maps
of
their drainage basins will be prepared.
This system of surveys has been undertaken by
of the United States Geological Survey, and W. O.
Tufts and J. R. Eakin have started work, respectively, on the Ocmulgee River from Atlanta
to Macon, and on the Savannah River from Augusta to
Its head, including the Broad, Tallulah,
Tugaloo and
Chattooga tributaries.
Bronze tablets set in cement, marked to show their'
exact height above sea level, are placed at suitable
pomts, so that future construction surveys may have
definite elevations on which to base their work.
High and low-water marks are located. Photographs and elaborate notes are kept of all rapids
and falls, and the nature of the river banks and
bottoms is observed and recorded, and from this
material reports can be prepared showing the relative

been announced.
Saturday,

in

A

The

re-election of Carter H. Harrison as mayor
of Chicago last week is ascribed by him as more' of
a triumph for municipal ownership than a personal
victory for himself.
The mayor says he will carry
out his election pledge to settle the traction question
as speedily as possible and to that end is assisting
the City Council committees and also delegations of
citizens in having the state Legislature pass enabling
measures for municipal ownership.
The Mueller
bill,
which provides for municipal ownership of
street railways, was passed unanimously by the state
Senate last week, and the measure is now before
the. House.
Should this bill become a law, it will
give the city the power to take over traction property under certain conditions.
As the acquisition
of the local street railways by the city will probably
not be seriously attempted for some time, and certainly not until the city is financially able to buy the
properties, the passing of this bill is regarded more
as a measure to force an issue with the companies
so that the franchise question may be speedily settled and with better advantage to the city.
Another
phase of the situation is indicated by the City Council
recommending to the Legislature a referendum
bill requiring all street-railway legislation on franchises exceeding five years to be submitted to the
people when petitioned for by 10 per cent, of the reg-

istered voters.

Aurora, ElRin and Chicago Road.
The Elgin

(111.) branch of the Aurora, Elgin and
Chicago Railway, it is said, will be in full operation
by May ist. L. J. Wolf of the Mandclbaum syndicate is quoted as saying that the earnings of that
portion of the line now in operation between Chicago
and Aurora, are very satisfactory. Within 60 or
90 days the power plant will also be in such shape

that the company will be able to furnish power for
lighting purposes for Batavia, Wheaton, Glen Ellyn,
Lombard and other towns, besides furnishing light
and power to a large number of manufacturing
establishments located in the towns mentioned. The
company will also furnish power for the Elgin. Aurora and Southern Traction line, for a line building
from Aurora to DeKalb, and also for a line building
from Joliet to Aurora.

A

report

is

current that the Chicago, Burlington
to build an

and Quincy Railway Company is about
electric line from Galesburg to Kewanee,

III., to forethe possibility of an electric line to Chicago.
Illinois citizen is quoted as having said
that the Burlington has become so alarmed at the
electric-road-building situation that it has determined
quietly to break into the chain of roads, and thus
delay the inevitable a few years longer.
The Burlington company already owns and operates an elec-

A

stall

prominent

the meeting was much larger
than anticipated, and the amount of interest disThe next meeting will be
played was gratifying.
arranged by the executive committee.
A number of exhibits and demonstrations were
made during the meeting. Among them was the
at

tric

railway from Lead to Deadwood, S. D.
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The

Curtis Steam Turbine.'
By W. L. R. Emmet.

The development whicli this paper describes is
based upon the original theories and inventions of
Mr.
G. Curtis of New York, whose ideas were
first made the subject of patent application about
Since that time these inventions have been
1895.
the subject of experimental investigation at Schenectady, imder the direction of Mr. Curtis and of
the General Electric Company's engineers; the object of these experiments being: to establish data and
laws wliicli would form a basis for the correct design of commercial apparatus. The difficulties of
such an investigation are very great. All new facts
must be established by the test of different machines or parts which are difficult and expensive to
produce. About two years ago the results of these
experiments gave us data which showed great commercial possibilities, and since that time work has
gone on on a large scale in the production of commercial machines. The contracts for these machines now aggregate 230,000 horsepower in turbinedriven electric-generating units, the largest size so
Thus a great infar built being 7,500 horsepower.
dustry has been brought into existence in a very
short time, and, since the work has all been done in
one place and by a few persons, very little informaThis
public.
tion concerning it has reached the
paper is the first printed matter which has appeared

C
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Curtis turbine here described make the first great
advance of other steam engines.
Every efficient steam engine must provide means
by which a fair proportion of the expansive force of
steam can be con\erted into useful work. In the
engines of James Watt and his successors this rcsnli
is accomplished in various degrees by the application
In
of pressure from the steam to moving pistons.
steam turbines the expansive force imparts motion
to the steam itself, and this motion is given up to a
revolving part by impacts of the moving steam
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CURTIS STEAM TURBINP. DIAGRAIH OF NOZZLES
AND BUCKETS.
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velocity which energy can impart to steam is over
4,000 feet per second. Thus the wheel falls far short
of the theoretically economical speed.
In the Parsons turbine the steam is carried in an
axial direction through the space provided between
a succession of internal revolving cylinders and exwhich inclose them.
ternal stationary cylinders
Both the internal and the external cylindrical surof
faces are covered by many successive circles
vanes, so arranged that the steam has to pass alternately through rows of moving and stationary vanes.
In passing through this turbine the steam never acquires a speed which approaches the velocity which
it attains in the De Laval nozzle, but. instead, moves
along alte rnately, acquiring velocity by expansion,

^
\

—

CURTIS STEAM TURBINE. CURVE SHOWING WATER
CONSUMPTION.

3.

NOZZLE

provement since the days of Watt, and the forms of

idea of the steam turbine is quite simple, and
similar to that of the water turbine or impulse
wheel. The practical difficulty which has heretofore prevented the development of good steam turbines lies in the very high velocity which steam can
impart to itself in expansion, and the difficulty in
wheels at
to
efficiently transferring this motion
speeds practicable for construction or practical use.
Steam expanding from 150 pounds gauge pressure
per square inch into the atmosphere is capable of
imparting to itself a speed of 2,95c feet per second,
and if it is expanded from 150 pounds gauge pressure
into a 28-inch vacuum it can attain a velocity of
The spouting velocity of water
4,010 feet per second.
discharged from a nozzle with too feet head is 80
These figures illustrate the very
feet per second.
radical difference of condition between water turIn both water and steam
bines and steam turbines.
turbines the theoretical condition of maximum economy exists when the jet of fluid moves with a velocity equal to about twice that of the vane against
which it acts. In waterwheels this relation is easily
established under all conditions, while with steam the
total power produces a velocity so high that the materials available for simple wheels and vanes are not
capable of sustaining a proper speed relation to it
under practical conditions.
Before the appearance of the Curtis turbine two
practical methods of accomplishing fair economy had
lieen devised, namely, the turbines of Carl Dc Laval
of Sweden and of Hon. Charles .Algernon Parsons
of England, both of which were brought out more
than 15 years ago.
In the De Laval turbine the total power of the
stcani is devoted to the production of velocity in an
expanding nozzle which produces velocity very effiThe jet so produced is delivered against a
ciently.
set of vanes on a single wheel, which, by an ingenious construction and method of suspension, is
adapted to operation at a very high peripheral veThe very high rotative speed which this
locity.
ccmstruction entails is made available for dynamo
gears,
driving by very perfectly made spiral-cut
which effect a lo-to-one speed reduction. The peripheral velocity of the wheel in the largest De Laval
turbines is about 1,200 feet per second, while the
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STEAM CHEST

subiect.
The reason for this inmiense demand and production without publicity, and in so short a time, is that
the improvements effected are radical in economy,
simplicity and efficiency of action.
.Ml improvements in prime movers are of great importance to the engineering world. The steam turbine is destined to effect the first really great im-

The
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evaporalion, is drained out of each stage into tliat
which succeeds il.
The governing is effected by successive closing of
nozzles and consequent narrowing of
the active
steam belt. Fig. i shows part of the nozzle open
and part closed, the arrows showing space filled by
live steam.
In the process of governing, the nozzles
of the later stages may or may not be opened and
closed so as to maintain an adjustment proportional
to that of the first stage, which is always the primary source of governing. Some improvement of
light-load economy may be effected by maintaining
a relative adjustment of all nozzles; but in many
c?,ses the practical difference in economy is not great,

vanes.

Both of these turbines have attained some success,
but neither, as thus far developed, affords sufficient
advantage over the steam engine to cause any very
rapid or radical change in engineering conditions.
The important disadvantages of the De Laval type
are that it is limited by the imperfections of highspeed gearing, that its efficiency is not particularly
high, and that the design is not conveniently applicable to large sizes. The Parsons type is principally
limited by the multiplicity and weight of its parts
and the high cost of construction.
The Curtis turbine retains some of the features of
predecessors, but introduces new ideas which
its
make possible a much lower speed, less weight, fewer
and sintpler parts, higher econonty, less cost, and
other important advantages.
The general arrangement of a turbine generating
unit of this type is shown by the drawings which accompany this paper. Its functions may be briefly
described as follows, and are illustrated by the accoinpanying cut (Fig. i)
Velocity is imparted to the steam in an expanding

1

nozzle so designed as to convert efficiently nearly all
the expansive force, between the pressure limits
After leaving
used, into velocity in the steam itself.
the nozzle the steam passes successively through two
or more lines of vanes on the moving element, which
are placed alternately with reversed vanes on the
In passing successively through
stationary element.
these moving and stationary elements, the velocity
acquired in the nozzle is fractionally abstracted, and
Thus the
largely given up to the moving element.
steam is first thrown against the first set of vanes of
the moving element, and then rebounds alternately
from moving to stationary vanes until it is brought
nearly to rest. By this means a high steam velocity
is made to impart motion efficiently to a comparaThe nozzle is gentively slowly moving element.
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stages is dispensed witli in the interest of simplicity.
In some machines an approximate adjustnient is
maintained by valves in later stages, which open ^idditional nozzles in response to increases of pressure
behind them. These are used as much for limiting
the pressures in stage chambers as for maintaining
the light-load economy.
The principle of the Curtis steam turbine is susceptible of application to a variety
of purposes.
Within the scope of this paper I intend to give only
a general idea concerning existing designs for its
application to electric generators.
Its develoimient,
even for this purpose, is very recent, and will doubtless be subject to important future improvements.
In its present state, however, it embodies many important advantages, as has already been stated. The
most important of these advantages is the high steam
economy which it affords under average conditions
of service. This economy is shown by the accompanying curves (Figs. 2 to 6, inclusive), which are
derived from actual tests of the first commercial machine of this type which was completed. This machine drives a dynamo of 6oo-'kiIowatt capacity.
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CURTIS STEAM TURBINE. CURVE SHOWING WATER
CONSUMPTION.

The curves

give its performance at a speed of 1,500
revolutions per minute, which is a safe and practical
speed for commercial operation, and which corresponds to a peripheral velocity of about 420 feet per
second.
The results, witli superheat, given in these
curves are not derived actually from tests of this
turbine, but are plotted from data obtained on smaller
lurhines.
They correspond to the results obtained
on turbines of other types, and arc undoubtedly reliable.
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and automatic adjustment of nozzle opening
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Fig. 2 shows the steam consumption of this machine in pounds per kilowatt-hour output at various
loads and with 140 pounds pressure and a vacuum
of 2S.5 inches, the lower curve giving the steam consumption at various loads with 150 degrees superheat, and the upper curve without superheat.
Fig. y, shows the results which could be obtained
fnim this turbine if it were operated with high

zo
FIG.

2,

—

CURTIS STEAM TURBINE. COMPARATIVE CORVES
OF WATER CONSUMPTION.

made up of many

sections adjacent to each
so that the steam passes to the wheels in a
broad belt when all nozzle sections are in flow.
This process of expansion in nozzle and subsequent
abstraction of velocity by successive impacts with
wheel vanes is generally repeated two or more times,
the devices for each repetition being generally designated as a stage. There may be various numbers
of stages and various numbers of lines of moving
vanes in each stage. The number of stages and the
number of lines of vanes in a stage are governed by
the degree of expansion, the peripheral velocity whicli
IS desirable or practicable, and by various conditions
erally
other,

of mechanical expediency.
Generally speaking, lower peripheral speeds entail
more stages, more lines of vanes per stage, or both.
Our general practice is so to divide up the steam expansion that all stages handle about equal parts of
the total power of the steam.
The losses and leakages of the earlier stages take
the form of more heat or more steam for the later
Much water
stages, and are thus in part regained.
of expansion, which might occasion loss by re-
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CURTIS STEAM TURBINE. CURVE OF WATER CONSUMPTION.

pressure and a high degree of superheat, these conditions of operation being perfectly practical with the
machine, while with steam engines the use of such
high temperatures would with ordinary constructions be prohibitive.
The results shown by these curves are better than
any heretofore produced by steam turbines of any
make or size, and are very much better than those
obtainable from the types of steam engines generally
applied to the production of electricity.
It should be noted that these curves show a very
high efficiency at light loads, as compared with results obtainable from steam engines, and that the
efficiency does not fall off at overload, as it must

I
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all engines which operate ecoThis
nomically under normal fuU-load conditions.
important
light-load and overload economy is an
feature of the Curtis turbine, and arises from the fact
ihat the functioning of its working parts is virtually
the same under all conditions of load.
Figs. 4, 5 and 6 show the effect upon steam consumption of changes in the steam pressure, the degrees of superheat and in the vacuum. It will be
cibserved that the superheat and vacuum curves are
straight lines, so inclined as to indicate a great advantage by the use of all degrees of superheat, and
[Iso an inimense advantage in the use of very high

necessarily do with

considerable, and is generally not checked, owing to
the small value of improved vacuum to an engine.
With turbines of the type here described no oil
comes into contact with the steam, and, consequently,
condensed water can be taken from surface condensers and returned to boilers. The use of surface condensers under such conditions renders unnecessary the introduction of air either in feed or
circulating water, and consequently makes possible
a very high vacuum 'with small air-pumping appa-

liss, a certain improvement in engine economy was.
effected, and although this improvement was accom-

panied by no diminution In cost, the change resulted,
in a very great activity in engine building and the
renewal of most of the large mill engines in the country.

It

is,

therefore, safe to

predict that the influ-

ence of the steam turbine will be of radical Importance.
The steam turbine is, on account of its high
speed, particularly adapted to the driving of electric
generators, and its introduction will consequently

ratus.

?7r
2e

The machine is so constructed that leakage of air
vacuum chamber is easily rendered impossible.
The leakage of air into condensing engines is

into the
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The results shown by these curves are obtained
from a machine of 600-kilowatt capacity, and are
naturally inferior to results which are expected from
the very large units which are now being built.
It
is hoped that very soon after the reading of this
paper a 5,000-kilowatt unit, which is now complete,
will be put into operation in Chicago.
This machine
is expected to give considerably better steam economies than are shown by the accompanying curves,
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CURTIS STEAM TURBINE. CURVE OF WATER CONSUMPTION.

The most important reason why the Curturbine so greatly surpasses the steam engine
is that it is adapted to use effectively the
highest possible degrees of expansion, while in the
steam engine it is practically impossible to provide
for high degrees of expansion.
As the exhaust
pressure approaches a perfect vacuum, the volume
naturally Increases at a rapid rate the volume of
^team with a 29-inch vacuum being double that with
a 2S-inch vacuum.
To handle high degrees of expansion it would, therefore, be necessary to make
cylinders of steam engines very large, and this Increase of size and weight of parts fixes a practical
limit which cannot be passed without excessive cost

FIG.

m

TURBINE.

— 5OO-KILOWATT

UNIT

stimulate the use of electricity rather than other
transmitters.
In the past the most economical use of steam has
been confined to the most expensive and elaborate
plants, while in the future it will be within the reach
of all where condensing water is available.

power

economy

—

CURTIS STEAM

WITH GENERATOR.

vacuum.

tis

9.

—

CURTIS STEAM TURBINE. COMPARATIVE SIZE OF
5,000-KILOWATT VERTICAL ENGINE AND TURBINE.

FIG. 8.

and

will be superior particularly In the matter of
light-load performance.
The variation of efficiency
in this machine, from half load to 50 per cent, overload, will not exceed 3 per cent.
The external ^-appearance and dimensions of this
5,000-kilowatt imit are shown by Fig. 7, and Fig. 8
shows this unit compared with an engine-driven generating unit of similar capacity.
Each unit is shown

Westlnghouse Companies

in

Europe.

Financially, the Westlnghouse companies of Europe represent a share and debenture capital aggregating a total of $38,000,000, of which over $30,000,000 has been issued.
Commercially the Investment of this capital has proved profitable in itself,
and has enabled the erection of six large factories,
of which two are In England, two in France, one
in Germany and one in Russia.
The works at Trafford Park, near Manchester, where 27 acres are under roof, are considered the largest and at the same
time the most perfect and up-to-date works of the

kind In Europe.

The

British

Westlnghouse

Electric

and

Manu-

facturing Company has a share and debenture capital of £3,250,000, of which :£2,750,ooo has been Issued.
The shares and debentures stand at a considerable premium in the market.
Among the important contracts which that company Is now carrying out are those with the Metropolitan and Metropolitan District Railways of London; the Mersey
Railway of Liverpool, the Clyde Valley Power Company of Glasgow, the Admiralty, the Savoy Hotel,
the Manchester Town Council, etc.
The Societe
Anonyme Westlnghouse of Paris has an issued capital of 20,000,000 francs, of which a large portion
is placed with the leading" financial houses of France.
It has just secured an important contract with the
Metropolitan Railway of Paris. There is a separate
company for Russia, a separate companv for Ger-

''^y/yy////0^/r^^/y7/^7P7'/^'77' >w/?y 9^//^A '/////////////'^^/^
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complete with prime mover and generator, one
being the machine for Chicago, above mentioned;
the other, one of the units which are operating in the

as

Manhattan Railway Company's power station at New
The comparison sufficiently illustrates the
improvement which the turbine has introduced. The

York.

respective weights of these complete units, exclusive
of foundation, are in the ratio of i 8, and the saving
in foundations alone is a very important item. Other
drawings which accompany this paper show a 500kilowatt unit recently installed at Newport (Fig. 9),
and also a comparison drawn to the same scale between this SCO-kilowatt unit and a cross-compound
engine unit of equal capacity designed to operate
The contrast here
at 100 revolutions per minute.
:

^

F G.

7.

CURTIS STEAM

TURBINE.

5,000-KILOWATT UNIT

WITH GENERATOR.
and complication. In the turbine the highest degrees
of steam expansion are easily provided for, and con-

much

larger proportion of the total work
in steam can be utilized by turbines than by steam
engines.
There are other conditions in the Curtis turbine
which make high degrees of vacuum more easily attainable than they are under ordinary conditions,

sequently a

(Fig. 10) is even more striking.
If the extreme simplicity of the Curtis turbine is
considered in combination with these figures and
comparisons, it is easy to appreciate that a very great

engineering advance has been accomplished. It has
been conservatively estimated that engine units, like
those In the Manhattan company's station, can be replaced by turbines like that in Chicago, and that the
cost of such replacement can be paid for by saving
in operating expenses In three years.
Whenever an improvement has been effected iii
prime movers, the influence upon engineering and
business conditions has been very marked.^ When
the release eut-pf^f principle was Introduced by Cor-

—

CURTIS STEAM TURBINE. COMPARATIVE SIZE OF
500-KILOWATT HORIZONTAL ENGINE AND TURBINE.

FIG. 10.

many, and the Westlnghouse Brake Company, all
The
of which are purely manufacturing concerns.
Traction and Power Securities Company is a finanand co-operating
cial company closely associated
Its
with the different Westlnghouse companies.
which at present about
capital Is i2,ooo,ooo, of
For the first period of
£i,coo,ooo has been issued.
operation this company has paid a dividend of
per cent., after making ample provision for a
reserve fund.
Mr. George Westlnghouse, who directs the policy
of all these companies, Is chairman of most of them
and Mr. J. H. Lukach, who represents his interests
on th^ Qther side, is on the board of all of them.
its
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DEVELOPMENT OF THE TELEPHONE
Telephone Attachment

for

Telegraph

Lines.
In military operation in the field and in many
other instances it is found desirable to have a simple, practical, and portable form of telephonic apparatus which is capable of being quickly adjusted
to a telegraph line at any point, so as to utilize such
line for telephonic purposes without impairing its
value for telegraphic purposes and without any interference to the telephonic communications from
the transmission of ordinary telegraphic messages.
An arrangement which i^ designed to fill such want
in a simple and practical way has been invented by
Captain Edgar Russell of the United States Army.
particular arrangement of an
It consists in the
inductance coil, a transmitter, a receiver, a local battery, a circuit interrupter and a condenser.
Referring to the accompanying drawing, (T) represents a telegraph line connecting more or less remote telegraph offices, to which line two sets of the
telephonic apparatus are shown applied at any points
along the line. The two sets of the apparatus shown
at No. I and Xo. 2 are exact duplicates of eacli other,
each comprising a calling, a sending, and a receiving
device.

At (A) is a condenser, one set of the plates of
which are connected to the telegraph line (T) and

transmitter are not short-circuited, but pass to the
earth and to the line.
The transmitter should be
of rather low resistance, and the receiver should be
preferably an instrument of about 30 ohms resistance.
The condenser for ordinary distances of
50 to 75 miles is about one microfarad capacity.
The battery for distances stated should be about
two cells of the ordinary dry tvoe for the transmitter and four for the calling circuit. Preferably
I employ a
single battery coupled up for the two
circuits, as shown; but it is obvious that two separate batteries may be employed."

companies of Illinois and Indiana to confer relative
to taking stock in the long-distance companv.
The
directors

of

Logansport
Home Telephone
to expend $10,000 in extending
Walton, Lincoln, Galveston, Young
the

Company have voted
lines

its

to

America,

Burrows and other towns.
The Eureka Telephone Company will

exchange
lines.

a

new

in

Corydon

line is

build

The Nicollet County Telephone Company has
bought the local exchange at Gaylord, Minn. The
company will install an exchange at Gibbon, Minn.
The Albert Lea Telephone Exchange of Albert
Lea, Minn., is negotiating for the purchase of the
Glenville (Minn.) Telephone Company.
The Eden Valley CMinn.) Telephone Exchange
Company lias been incorporated with $10,000 capital.
The Consolidated Telephone and Telegraph Company has reported gross earnings for the year ending November 30, 1902, at $2,156. This is the toll
compan}' of the Twin City Telephone Company and
operates between St. Paul and Minneapolis and Duluth and Superior.
The lines were opened in Feb-

earnings.

The Rocky Mountain Bell Telephone Company
petitioned the council of Red Lodge, Mont., for a
franchise for local and long-distance service. The
Bell company recently sought to construct its lines
in the city without permission, and was held up by
the city authorities and fined heavily.
The cases
were appealed, and are now pending. The council
refused the company the franchisie, but offered to
allow it to run long-distance lines into the city over
a toll line owned and controlled by the city.
The New Sharon Independent Telephone Company has been incorporated at New^ Sharon, Iowa,

an

connect with out-of-town
have a new exchanffe and
to be built from Breckinridge to Cory-

Lanesville

is

to

to

don.

The Crawfordsville Co-operative Telephone Com-

pany has asked the City Council for a franchise

Telephone News from the Northwest.

ruary of 1902.
The People's Telephone Company of Stewartsville,
Minn., raised wages recently, voluntarily. Salaries
are based on a certain per cent, of the company's

TELEPHONE ATTACHMENT FOR TELEGRAPH LINES.

FIELD.

to

use the streets for its system.
The petition has been
referred to a committee to investigate whether there
is room for another system of poles.
F.

Ohio Telephone Notes.
The Webster

Telephone Company of Webster
Wood County, has been incorporated
with a capital stock of $io,oco by Milan Jameson
J. S. Stebel, L. C. Fish, C. D. Hagertv, L. E. Philo

Township,

and Antony

Seifert.

The City Council of Springfield has issued a permit to the Springfield and Xenia Telephone ComDany to erect an exchange building on Center Street
between

Main and High

Streets.

The London Telephone Company of Laurel
County, Ky., has been incorporated with a capital
stock of $10,000.
The London Home Telephone Company of London has been incorporated with a capital stock of
$125,000.
Ed. L. Barber, William M. Jones, W.
J.
Meech, Robert W. Boyd and Harry S. Mitchell are
the incorporators.
At the time of writing it could
not be learned what the purpose of the new company
is.
The exchange at London is now operated bv
the Madison-Clark Teleohone Company.
The Pratt Manufacturing Company, incorporated
under the laws of West Virginia, has been authorized to do business in Ohio.
The company will manufacture telephone appliances and will have its main
in Cleveland.
agent and attorney.
office

Charles

T.

Pratt

be the
O. M. C.

will

with $24,000 capital stock.
the Other set to earth by wire (L), the insulation
between the plates of the condenser preventing any
direct contact between the telegraph line and the
earth, and hence permitting the ordinary telegraphic
impulses to pass over the line in the usual way
without grounding at the temporary telephone stations.

an inductance coil whose single coil is
between the condenser and the
cartli
(C) is a telephone receiver; (D), the transmitter; (E), a push-button; (F), a roughened or
file-cut plate: (G), a metal-pointed stylus, and (H),
The local battery has two circuits,
a local battery.
one of which incloses a part of the cells of the battery, the transmitter, and the inductance coil for the
proper operation of the transmitter and the other
of which incloses the full strength of the batterj',
the inductance coil (B), and the circuit interrupter
(F) (G), which constitutes the calling device. Both
these circuits connect with the wire (L) at points
between the condenser (A) and the receiver (C),
which latter is placed next to the earth.
When station No. i w-ishes to call station No. 2
the operator at No. i drags the stylus (G) across
the roughened plate (F), and the full strength of
the
battery circuit is rapidly made and broken
through the inductance coil (B), which has somewhat the function of an autotransformer, and its
self-induced discharges furnish the sudden variations in potential, which, acting througli condenser
(A), the telegraph line (T), and condenser (.'\) at
station No. 2, produces on the diaphragm of the receiver (C) at station No. 2 audible vilirations that

At (B)

placed

in

is

circuit

:

make

Having

attention of
operator at No. 2. the operator at No. T then separates the points (F) and (G) of the calling circuit
and closing the push l>uttnn
E) establishes the
weaker talking circuit through the transinitter (D)
and inductance coil. The talking vibrations in the
transmitter now acting through the inductance coil
(B) and condensers (A) (A) and telegraph line
(T) are audible on the receiver (C) at station No.
2.
The current fluctuations produced by the transmitter cause, in a manner analogous to the calling
effect, high-potential variations in the condensers at
the home and distant stations and effect the reproduction of audible speech in the distant receiver.
The current impulses generated in calling are of
such a brief character that they do I'ot affect the
relays of the telegraph line in their ordinary adthe

call.

attracted

the

(

justments.
"In constructing the various elements nf niy apparatus for the best efficiency," says Captain Russell,
"I make the inductance coil about four inches long,
two inches .in diameter, wound with No. 22 or 23
Brown & Sharpe insulated copper wire to a reThe core is about
sistance of four or five ohms.
five-eighths of an inch in diameter, built of soft-iron
wires and projecting about two or three inches froni
each end of the coil.
The coil thus constructed
though of low resistance offers considerable impedance to fluctuating currents of telephonic freijuencies, and by reason of this the impulses of the

The Iowa Telephone Company

will start

work on

extensive improvements to its system at Fort Dodge,
Iowa.
new switchboard has been ordered and
1,400 feet of cable.

Gossip of Telegraph and Telephone
Merger.

A

The Pottawattamie Mutual Telephone Company
has asked a franchise for an Independent exchange
at Council Bluffs, Iowa.
This is the third Independent company to seek a franchise there.
local company was granted a franchise for a
telephone exchange at Sioux Rapids, Iowa. The
Iowa Clark Automatic Switch Company of Sioux
City was voted a franchise at Sloan, Iowa, as was
the Peiro Telephone Company.
The Maple Valley Telephone and Telegraph Company has been formed at Mapleton, Iowa, with $ioo,oco capital.
The organization of the Commonwealth Telephone
Company at Waterloo, Iowa, has been completed.
The new company takes over the business of the
Cedar Valley Telephone Company, and is capitalized
at $900,000.
The transfer was informally consummated in January, but has now been completed.
The Waterloo exchange is to be entirely rebuilt on
an automatic service furnished by the Automatic

A

Electric Company.
The Twin City Telephone Company has awarded
the contract to E. L. Dubois & Co. of Des Moines,
Iowa, to construct 19 miles of subw,ays in Minneapolis and St, Paul.
R.

From Cleveland a correspondent of the Western
Electrician writes;
"There seems to be a tendency
on the part of some of the telephone men of Cleveland and other cities of Ohio to believe that tlittime for the telephone and telegraph merger is mucli
nearer at hand than is generally believed. President
F. S. Dickson of the Federal Telephone Company
was reported in one of the Cleveland papers a few
days ago in that light, and he gave as his reason that
all the business of the telephone and telegraph companies can be done with one line of poles running
into a town, whereas now there are from three to
four.
The expense of keeping up a line is large,
and from two-thirds to three-fourths of the expense
could thus be done away with. As to the charges,
he says that all large corporations have learned
that it is suicidal to their business to charge exorbitant rates, and that he believed that (jeople would

have no complaint on that score.

While telephone
people may believe that, there is a very strong tendency among the people of Ohio against mergers, and
it
would not be improlMble that, were all the companies taken into one corporation, another lot of
Independents would start up at once."

Lake Shore Railroad

to

Use Tele-

Indiana Telephone Notes.

phones.

Several telephone companies filed articles of association with the secretary
of state last week.
The Patriot and North Telephone Company (capital stock, $5,000) nroposes to construct and operate
telephones, telephone lines and exchanges in the
towns of Patriot and North, connecting the two,
and also extending the lines throughout Ohio and
Switzerland Counties. Daniel Mead, E. E. Gregory
and C. M. Douglass are the incorporators.
The
Perkinsvillc and Lapel Telephone Company (capital
stock, $2,500) intends to build and operate a
system in Perkinsvillc and Lapel, and in other portions of Madison County.
The principal offices and
exchange will be in Perkinsvillc. The incorporators
are
W. M. Garretson, O. A. House, J. F. Anderson and A. B. Hoffman. The Merchants' Telephone
Company of Fontanet (capital stock, $15,000) proposes to construct and operate exchanges in Fontanet and throughout Vigo and adjacent counties.

Following the lead of the Illinois Central, Burand other western railroads, the management of the Lake Shore and Michigan Southern

H.

J.

Lambert, Edwin King and

W.

J.

Randall are

the directors.

An important joint meeting of the officers and
directors of the Logansport Home Telephone Company and of the Fort Wayne Telephone Company
was held in Logansport on April 9th.
Recently
there was incorporated in New Jersey a company
known as the Illinois and Indiana Long-distance
Telephone Company, for the purpose of building
and operating long-distance telephone lines. Steps
were taken at the Logansport meeting to bring together soon representatives from all the Independent

lington, .'\lton

Railroad Company has practically decided to construct a private telephone system along its road to

connect

the division terminals. There will be 10
separate telephone stations between Chicago and Buf-

and

at the larger points, such as Chicago, ToCleveland and Buffalo, direct connection will
made with the company's private exchanges

falo,

ledo,

be

which serve the local offices in those cities. Two
No. 8 copper wires will be used, they being strung
on the telegraph poles now in use. The telephones
be used for general business that does not
necessarily require a written record, and trains will
be governed by telegraph, as at present.
This plan,
will

is said, was first recommended by A. B. Newell
when he was superintendent of the Chicago-Elkhart
division four years ago, but it was never favorably

it

acted upon until recently.

The Chicago City Council at a recent meeting
granted a 20-year franchise to the Woodlawn Park
Telephone Company, to operate in the district
bounded by Fifty-seventh Street, Seventy-first Street,
the lake and tlie Lake Shore and Michigan Southern
tracks.
The company is to furnish cheap telephones
for strictly local business.
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Wheatstone-bridge Telephone System.
Intercommunicating telephone systems that work
efficiently and without interference between stations
are necessarily rather complicated, and the ingenuity of inventors is frequently turned toward the
simplification of the circuits and apparatus.
John
H. Mason of Philadelphia has recently devised a
system of telephonic intercommunication between
any number of pairs of stations disposed along a
trunk line, by which a great saving of conductors

wires

employed
there

reduced

is

are

n

in

of

line

manner
number of

that
line

other.

such
the

stations

ances

are in a state of practical equilibrium and
that speech is uttered against any one of the transmitters ^say against the transmitter of station (A)
the resistance on that side of the balance which
extends from the battery along the left-hand half of
the main line (i) and through the transmitter up
to the point (x) is varied, is alternately increased
and decreased. When this happens, the points (x)
and (x') w'ill be at different potentials and current will flow through the auxiliary line or bridge
wire (4) first in one direction and then in the

is effected, besides avoiding all cross talk.
plete metallic circuit is used between each
conjugated stations, and still the number

when

anced as respects resistance, in order that the best
effects may be produced.
Under the assumption that the VVheatstone bal-

A

com-

pair of

wires used is only n+2.
Fig. i illustrates in diagram six telephone stations connected in accordance
with Mr. Mason's invention in such a manner tliat
three pairs of intercommunicating stations may be

—

—

The resistance of the transmitter at (A) having
been reduced, the current through the left-hand side
of the Wheatstone balance will be stronger than
tbat through the right-hand side.
Consequently the

4l'l'l'l'fi

3"
or auxiliary line can only serve for two particular
stations
but when the system is equipped as shown
in Fig. 2 eacli bridge wire may do service for more
than two stations.
In fact, it may serve for connecting one station with any of the other stations
of the system. While, therefore, in the arrangement
shown in Fig. i it is possible only to converse between three pairs of stations, there being altogether
si.x stations, it is, with the arrangement shown in
Fig. 2, possible to establish intercommunication of
each station with every other station on the system,
and there being six stations altogether 15 diiiferent
combinations are possible, although only three can
work simultaneously. In Fig. 2 the main line (i)
(2) is charged by a source of current (3) in the
same rnanner as in the case of the arrangement
shown in Fig. i but in this case the auxiliary lines
(4), (5), (6), (7), (8) and (9) extend throughout the whole length of the main line, and branch
connections from the same terminate at each station at the contacts of a switchboard, which contacts are marked (a) (b) (c) (d) (e) (f).
The
stations themselves are marked (A), (B) and (C)
at one end of the line and (D) (E) (F) at the
other end of the line.
The equipment of the sta;

;

tions is identical.

J

Suppose any one of the stations desires to estabcommunication with any of the other stations.
rule of the system is that each party shall keep
his switch lever normally upon his home contact.
This is necessary in order that each party may be
in condition to speak or be spoken to after it has
received a call.
If now station (F) desires to establish communication with, say, station (B), the
operator at (F) will turn the switch lever upon
contact (b), as shown, and will operate the push
button (i).
This sends a battery current through
the call bell of station (B), as follows: From the
main line (i) by conductors (g) (h), through
push button (i), to switch lever (s), contact (b),
auxiliary wire (8), to station (B), which it enters
at contact (b) at that station and then passes to
and through the call bell and by conductors (u") to
spring contact (u), then by the telephone hook
across to the spring contact (t), and from thence
by conductors (h') and conductor (g') to the main
line (2), and thus back to the battery.
Having
made the signal, the operator at (F) lifts his telephone from the hook, whereby the latter is allowed
to rise and bridge the spring contacts (t') (u'), as
lish

The

^

v^--

!
WHEATSTONE-BRIDGE TELEPHONE SYSTEM.

worked simultaneously.

a diagrammatic view showing- the system with six stations,
each capable of communicating with every other one
without cross-talk.
The fundamental idea which underlies the invention is most readily understood by reference to Fig.
I.
Two main lines (i) (2) are charged by a battery (3) or other source of current.
In multiplearc branches across the two main lines are arranged the telephone stations (A) (B) (C) (A')
( B')
(C)- the equipment of which is shown in the
drawings as reduced to a transmitter (T) and a
receiver (R) in series with each other.
Transmitters are used, which in a state of rest have a rather
high resistance. The receivers are also preferably
made of comparatively high resistance. If the resistance of the receivers is comparatively low, an
extra resistance should be added to the wire which
connects it with the line (2).
Where the multiple-arc branches contain telephonic
apparatus the variation of the resistance of one
branch will not appreciably affect the other branches,
and from this it follows that speech uttered against
an}- one of the transmitters will not appreciably
affect the receivers in the other branches.
Under
these circumstances, then, telephonic intercommunication cannot be practically carried on.
In addition to the two main lines (i) and (2),
auxiliary lines are used, one extending between each
pair of stations which are desired to be put into
communication.
These auxiliary lines are marked
in the drawings (4), (5) and (6), each terminating
at the respective stations between the transmitter
and receiver, and in each may be placed one or
more condensers (L), as indicated.
Considering
any one of two conjugated stations say (A) and
(A') the current from the battery divides upon
the line l,l)) one branch running to the left and
the other to the right, and each branch completed
through a transmitter and receiver and one-half of
the main line (2), as indicated by the unlettered
arrows marked on the drawings. In this arrangement of circuit the left-hand half of the main line
(i), together with the transmitter at station (A),
forms one side of a Wheatstone balance, the righthand half of the main line (i), together with the
transmitter at station (.'\'). forming the other side
of the Wheatstone balance which branches from
the first.
Similarly the left-hand half of the main
line (2). together wath the receiver at station (A),
forms the third side of the Wheatstone balance,
while the right-hand half of the main line (2). together with the receiver at station (A'), forms the
fourth side of the Wheastone balance.
The points
(x) and (x') are equipotential points, under the
assumption that a balance of resistances exists as in
the Wheatstone balance.
Consequently in the normal condition of transmitters at stations (A) and
(A'j no current will flow through the auxiliary line
(4). which here constitutes the bridge wire of the
Wheatstone balance, even if the condensers (L)
were not placed in that line.
What has here been said about the auxiliary line
(4) with reference to stations (A) and (A') is
also true of the auxiliary line (5) with reference
to stations (B) and (B') and is also true of the
auxiliary line (6) with reference to stations (C)
and (C) that is to say, each of the auxiliary
lines constitutes a bridge wire of a Wheatstone
balance, of w'hich the portions of the main lines
which extend from the battery to the nairs of conjugated stations with their transmitters and receivers form the sides,
TJiesp sides must be balFig.

2

is

also

potential of the point (x) will be higher than that
of the point (x'), and a momentary electrical impulse will pass through the bridge wire (4) in the
direction of the arrow (k), which will be added to
the current already passing through the receiver
at station (A').
The passage of this momentary
impulse will not be impeded by the presence of the
condensers in the bridge wire.
When the resistance at the transmitter at station
(A) is increased, the current through the main
lines will pass as before; but in this case the current passing through the right-hand side of the balance will be greater than that on the left-hand side.
In consequence thereof the potential at point (x')
will be higher than that at (x) and a momentary
impulse will pass through the bridge wire (4) in
the direction of the arrow (k) and which will be

usual in telephone systems, while the operator at
(B), having received the signal, will likewise lift
the telephone from the hook, which will also rise
to bridge the spring contacts (t')
(tt').
In this
is

condition

the

two

stations

(B)

and

(F)

are

in

speaking connection and in the same kind of speak-

—

—

—

FIG. 2.

WHEATSTONE-BRIDGE TELEPHONE SYSTEM.

added to the current already passing through the
receiver at station (A). In this manner the current
strength through the receivers is varied and speech
reproduced.
Thus it will be seen that when
is
speech is uttered against the transmitter at (A)
both the home receiver and the distant receiver at
(A') are actuated by unidirectional varying currents, while alternating currents flow through the
During such
auxiliary line or bridge wire (4).
operation neither of the intermediate stations is affected.

What

has been explained with reference to the
stations (A) and (A') is also true
conjugated
stations (B) and (B') and of the
of the
conjugated stations (C) and (C). Either of these
pairs of stations may converse with each other
without affecting the other, since each pair has its

two conjugated

own

auxiliary line or bridge wire.
In the arrangement so far described, where the
that is to say, unalterable^
is a rigid one
owing to the absence of switches, each bridge wire

system

—

ing connection as is found between any of the two
conjugated stations shown in Fig. i that is to
say, the transmitter and receiver at each station
are connected in series across the main line and a
point between the transmitter and receiver at one
station is connected with a point between transmitter and receiver at the other station by the auxiliary line or bridge wire
This closes the
(8).
shunt across the main conductors, with the transmitter and receiver in series.
Now one point of
this branch circuit would be on the telephone hook,
and since this latter makes contact with spring (t')
the upper point of that spring the point (x')
is
also a point in the branch between the transmitter
and receiver, and this point is connected with the
sw'itch lever, which in turn rests upon the contact
(b). which is connected with the auxiliary line or
bridge wire (8).
Precisely the same connections
are found at station (B), where the point (y) corresponds to point (x') at station (Fi. so that it is
true that these two stations are now in speaking

—

—

—

r
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connection in the same manner as any two conjugated stations sliown in Fig. i.
It will now be understood that each station may
call every other station by turning its switch lever
upon the contact which is marked with the letter
corresponding to that under which the station to be
called is or may be known and then operating its
push button.
The presence of the condensers (L) in the auxwhile not impeding the passage of
iliary lines
telephonic currents does prevent the passage of
direct currents from accidentally crossing neighboring electric conductors or from other sources.
Mr. Mason's invention is patented, the patent being assigned to the Wheatstone Bridge Telephone
Company of Souderton. Pa.

Deadhead Nuisance

in

Telephone Serv-

ice.
Evcrj' telephone manager will rc-cciio ilic-ac senHome
O.
timents of W. H. Butler of the Kent
"We are glad that teleplione
Telephone Coiupany
so
popular
are
doing
everything
in
and
service is
our power to increase the facilities to our subscribers, hv.i there is one abuse of 'the telephone habit*
to which we most strenuously object,
(

)

:

and

that

the free

is

and

Fire-alarm

A

April

Apparatus for Telephone
Systems.

alarm manufactured by the Illinois Electric
Specially Company of Chicago is put forth as a
fire

valuable auxiliary to telephone systems. The thermostat used in the apparatus is shown in Fig. 1. It
can be so delicately adjusted, it is stated, that the
slightest change in temperature can be detected.
The thermostat is about the size of a watch-case
receiver, and is made of brass, nickel-plated.
.\
concave german-silver diaphragm centered with platinum is used, and the slightest change in temperature
causes its expansion. 'The other point of contact
is
a platinum-tipped set screw, which is securely
locked in ])nsition through the back of the case, from
which it is thoroughly insulated. The case (X)
thus forms one side of the circuit and the terminal
iV) the other side. The instant the temperature
rises above the fixed point the connection is made
and the alarm is given.
The diagram (Fig. 2) shows the method of connection to a telephone system. The apparatus does
not re(|uir; the change of a single wire on a switchboartl or telephone, and works equally well on niagrclo-call >)r central-energy systems.
'The thermostats

indiscriini-

use of telephones by non-subThis works an injustice to
scribers.
the person paying for service, because
while the aforesaid non-subscribers
are using the telephone the line is
busy and orders are lost in the case
of business telephones, and legitimate
subscribers are held out on important
On the other
calls with residences.
hand, if non-sub.scribers impose on
one
continuously,
ncighl)ors
their
telephone may easily do the work of
imposed
upon
The
people
thus
10.
are annoyed and the company does
not receive the natural fruits of its
.\gain. it is not within
enterprise,
subscriber to
the
the province of
give permission to the general public
to use his telephone, for we have a
ever>^one of
u'ritten promise from
*It
is
our subscribers as follows
further agreed that no instrument
shall be used except by the lessee, liis immediate
family or regular employes without the express conOur rates are based upon
sent of the company.'
the promise contained in the above paragraph and
there never was any intention of supplying an entire
neighborhood with service from one telephone."
nate

Rules for Long-distance Operators.

W.

E. Bell, district superintendent
for the company, said;
"This is another of those
stories which originate in a reporter's head.
e
know nothing of the rules employed in Boston. It
becomes necessary occasionalK- to overhaul the old
rules and adopt new ones in order to keep abreast
of the changing conditions of business. This we
will do along the lines suggested by our own ideas.
Mr. Crawford is distinctively a Chicago man. and
the idea that he has adopted Boston rules is ridiculous."
to

be adopted.

W

H. W. Simmons of Hurley. S. D., is to be manager of the new telephone systein to be constructed
at Hlidson. S. D.. by the Hudson Telephone Company.
C. 0. Duval has resigned his position as, manager
of the Findlay (Ohio) Home Telephone Company
and has been succeeded bv Ir\-ing W'. Pope of New

York.
.•\.
E. Campbell has been elected secretary of the
Strowger .Automatic Telephone Exchange of Chicago.
He was selected bv President Elmer Washburn under the compromise plan adopted by the
leading stockholders, who were contesting for con-

trol.

A

was given for Dr. .-Mexander Graham
well-known telephone inventor, by the Chicago Oral Teachers' Club in the parlors of the Palmer
Hf)use. on Saturday evening la5t.
In addressing the
club Dr. Bell emphasized the iiuportance of speech
reception

Bell, the

teaching

for

The report
Company has

instructing the

deaf.

the North .American Telephone
acquired all of the Independent telephone properties in Texas, Oklahoma and Indian
Territory is discredited in well-informed telephone
circles.
It is stated that the company in question
has acquired some of the Independent telephone toll
li
cs -\'A 'c;! rxclangcs in Oklahoma, but that up
that

to this tint" the Indeoendent companies
have not disposed of their holdings.

in

Tcxa?

Ind.,

interesting teleohone

enhanced

w-as

poration

of

the

situation

Evansville

Evansville,
actual incor-

in

week by the

last

Municipal

Telephone

Company. This company has a capital stock of
$390,000, of which $190,000 is preferred and divided
into 7,000 shares
of $25 each.
Three hundred
Evansville citizens have subscribed to shares of the
preferred stock.
The receipts from the sale of the
preferred stock are to be expended for the installation and equipment of a telephone plant in Evansville and fitting it for service for at least 2,000 subscribers, with an ultimate switchboard capacity of

The preferred stock bears 3% per cent, insemi-annually, and is redeemable at par at
the end of five years.
Every holder of 40 shares
of preferred may take also one share of common
stock, but the common must be surrendered with
the preferred at par.
The city has accepted 7,900
shares of stock in the company.
This sum is calculated to represent the value of the franchise
granted by the council.
The success of the undertaking depends largely
on the result of the suit to prevent the ousting of
the Cumberland Telephone Company (Bell) which
assumes to have a perpetual franchise in Evansville, and which is inaking elaborate plans for a
protracted stay in that city. The Cumberland Coni7,200.
terest

—T— — —

\3-h||I

Diagram

I

I

I

1

I

I

of ConueclioDS.

FIRE-ALARM APPARATUS FOR TELEPHONE SYSTEMS.
are connected in multiple and at the point marked
(b) five cells of dr\' battery are used.
This circuit
terminates on the posts of the local alarm bell, as
shown, the two lower posts of this bell being connected to the telephone circuit. The instant the heat
rises above the danger point, the circuit is closed
through the thermostat, the local bell rings and the
drop is thrown at central, or, in case of a centralenergy sj'stem, the signal lamp is Hghted, the operator plugs in to answer the call, and, instead of
getting a reply, gets a "howl" from the local alarm.
Slight changes in temperature can be detected
if desired, but for fire protection the thermostats are
usually adjusted to 140 degrees.
The contacts being platinum, and enclosed in a dust and moistureproof case, there is small danger of failure in the
working of the alarm. .\s the system costs prac-

nothing to maintain and little to install, many
companies are now furnishing and leasing this fire
protection in connection with their telephone service
and find it profitable. Large grain-elevator companies are installing the apparatus for detecting the
heating of grain, and railroad companies and users
of rnachincry use it for detecting the heating of
bearings.
It may also he used in dry rooms and
kilns, in fact, in any place where it is desirable to
detect a change in teiuperature.
tically

NEW

COMPANIES.

A new

TELEPHONE MEN.

19OJ

8.

Evansville Telephone Situation.
The

r-"""

;

Chicago daily papers recently contained the statement that S. .\. Crawford, the new Chicago manager for the .\merican Telegraph and Telephone
Company, had introduced a book of rules which
Chicago telephone girls have been studying. The
item further states that the book is full of formalities of diction such as Boston" telephone operators
are alleged to have been taught to use after a course
of compulsory- education and that the girls are won'dering whether the Chicago man will approve the
Boston way. When asked concerning the new rules

1

organization, the Montana Telephone Company, has been started at Chouteau, Mont., to place
telephone lines through that section of the state.

The Goodhue Hill and Goldendale Telephone Company has been incorporated at Goldendale, Wash.
\. B. Courtney is interested.
H. M. Swartwood of the Moscow (Idaho) State
Bank, with a number of business men of that city,

announce the organization of the Interstate Telephone Coinpany. The new company will have headquarters at Moscow, and put overhead wires throughout the country.

The Marion Telephone Company of Marion, III,
was incorporated recently. The object of the company, which has a capital of $15,000, is to constrtict
and

operate

a

On

exchange.

telephone

rators are .1. B. Bandy.
and Jacob Goodall.

C.

J.

Mitchell,

The
.A,

incorpoF.

White

7th the City Council of Delphos. Ohio,
granted a 25-year franchise to H. L. Canfield for
the erection and operation of a telephone system.
.A
complete and modern plant will be installed. Mr.
Canfield also controls the interests of the Delphos
Electric Light and Power Company.
.April

The annual meeting of
Company at Gainesboro.

the Gainesboro Telephone
was held recently
and all of the old officers were re-elected, with G. W.
Stephens, president.
The company has about 25
exchanges and 2,000 miles of toll lines, .A number

of

new exchanges and

capital

ftofk

is

Tenn..

toll

$165,000.

lines will be bgilt.

The

pany

is

building

erecting an imposing

on Sycamore

Street,

up-to-date

telephone

and

asserts that it
will install one of the finest telephone plants in the
world.
This company has, of course, the valuable
Bell long-distance connections, and if the Federal
Court sustains its contention, it will pit an established svstem, experienced management and unliiuited capital against a new system and service, inexperienced political management with limited capital.

GENERAL TELEPHONE NEWS.
The Greenville Home
Greenville.
sailles

Telephone Company of
on April ist purchased the VerThis gives the company connection

Ohio,

plant.

with si-x towns, with about 1,800 telephones,
County.

in

Darke

-Arrangements have been completed for the consolidation of the Houston Telephone Company and
the Home Telephone Company of Clarksville. Tenn.
This will be one of the strongest Inde»endent telephone concerns in the state.
is announced that the long-distance telephone
which John Woessner of Saltillo, Mexico, is
building between Monterey and Torreon will be completed and open for business about May 15th.
The
distance between the two cities is about 300 miles.

It

line

The Skamania Co-operative Telephone Company
has been organized at Stevenson, Wash. The company proposes to construct and operate a line from
Washougal, where it will connect with the long-distance line which extends on the Columbia to Carsin
and Collins.

MANUFACTURERS AND DEALERS.
.A letter has been recei\'ed at the office of the
Stromberg-Carlson Telephone Manufacturing Com-

pany, Chicago, from President Roosevelt, in acknowledgment of receipt of a gold paper weight, which
was a reduced model of the Stromberg-Carlson receiver, mounted on a base.
.A small silver plate
hearing the words "To the President." fastened to
the base completed the attractive and appropriate
souvenir, which was presented to the oresident on
April 2d as a souvenir of his visit to Chicago.

President and Treasurer E. B. Overshiner of the
Swedish-.American T elenhone Companv, Chicago, announces that he has disposed of the telephone publication known as Sound Waves.
It is stated that
this paper will no\\- be published liy a firm that is
not affiliated with any manufacturing concern. The
Swedish-.American Teleohone Company during the
last year has prospered and the fact that it will
shortly occupy a new and much larger building on
Jackson Boulevard, bears evidence of the continued
success of Mr. Overshiner's enterprise. The Swedish.American company has always had for its motto
"The best goods at fair prices," and to-day it stands
among the leaders in the Independent telephone in-

dustry.
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Standard Switchboards for Small Isolated Plants.
In most instances where small isolated electric
plants have been installed for lighting one or two
buildin-^s, no standard lines have been followed, and
consequent!}' the switchboard had to be specially
designed for the requirements of each case. No
uniformity has prevailed, and the renewal of parts
has caused great inconvenience. As a solution of
this difficulty, the General Electric Company of Schenectady, N. v.. has recently placed upon tlic market
a line of standard switchboards for small isolated
lighting plants.
The design includes a complete
series of combination generator and feeder panels
Each of these panels is
for direct-current service.
a separate and complete switchboard, and is not intended for combination with other panels.
The
greatest care has been used to determine the best
and most economical form of switches and instru-
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panels, since in some installations where they will
be used, the illuminating lamp of the current indicator may serve sufficiently well as a pilot lamp.
potential indicator of the same type as the current
indicator previously described, and provided with
either a pivoted bracket supported at the top of the

A

shown

or with a swino-ing bracket
supported at the side of the panel (Fig. 4) is, however, carried in stock as a standard extra part, and
all panels are drilled for mounting these brackets.
The manufacturer recommends that all panels he
ordered with this item to facilitate good voltage
panel, as

in Fig. 6,

regulation.

The standard two-lamp ground

detector

is

used

A German View

Expo-

of the St. Louis
sition.

To see ourselves as others see us is sometimes a
salutary occupation.
For that reason readers of the
Western Electrician

will be interested in the follow.ing article, written by Otto Waldau. and translated
from a recent issue of the Zeitschrift fiir Elektrolechnik und Maschinenbau. The title of the contribution is "Shall Germany Exhibit at St. Louis?*
The author says:
In 1904 the World's Fair at St. Louis will be
opened, and already the attenlinn of all the world

W?

(Hl
"^

?

??

1
To Feeders

20

14

Fig.

I.

Front of Board,

Fig. 2.
Rear of Board
Showing Electrical Connections.

and while the usual
standard finish and efficiency have been maintained,
limits.
cost has been kept within reasonable
These small-plant switchboards are manufactured
only for use on voltages of from 125 to 250 continuous current.
These standard switchboards provide for the generator and two feeder circuits. A careful investigation of the existing conditions in small plants indicates that this arrangement provides for all ordinary
classes of service.
The material used in the construction of these
switchboards is a fine variety of slate, which is
selected with special reference to freedom from metallic or other impurities likely to impair its insulating qualities.
The panels are hand finished to a
nients for this class of service,

the

Fig.

»;

biae View.

3,

Fig.

4.

Front of Board.

on the panels that Is. one lamp Is connected from
each bus-bar to the ground, the voltage of the lamp
always being the same as the voltage of the panel.
A i6-candlepower lamp supported on a curved lamp
bracket with a half-round metal shade is included
with each of the panels.
When a panel is installed and later It Is desired
to have a pivoted potential-indicator bracket mounted
on top of the board, the lamp bracket should be
removed from the panel. This will allow for the
mounting of the pivoted bracket without any addi;

The lamp bracket may
then be mounted on the pivoted bracket, which is
so designed as to receive it.
tional drilling of the panel.

The

potential

indicator

mounted on

a

swinging

nuirements,

and

studs, and
cross-bars.

the

are

of

The

copper,

is

year,

was

invited by the exposition

management

to

Louis at

its expense, and this invitation has
been accepted. The convention for this year will'
therefore be held at St. Louis. The very least that
the individual journalists can do In return for such

visit St.

uncommon

hospitality

be to publish in their
the prospective exposition.
be many strange, interesting
will

Americans on this
However, such a visit will well repay those who
have never seen America and who are rich both in
purse and in time. Of this much will undoubtedly
be told as soon as the representatives of the various
nations send in their respective reports. These representatives will not, of course, see very much of the
exposition a year before its formal opening, but this
is not absolutely necessary so long as they are possessed of a vivid imagination which will enable them

that which Is now in a
however, any visitors, thus
drawn to the exposition, should be disappointed in
to picture in completeness

most unfinished
what they
fully

will

a

there,

If,

a

visit

to

the

Lhiited

States

satisfy ihem.

Is

emphasizing the fact that the three countries
Germany, France and England,

highest culture,

have

panels of this class are
Electric
form-D lever
conform to the underwriters' rehave solid forged clip blocks and
blades are rigidly fastened to the
blades, clips, clip blocks and studs
and all the smooth surfaces have
The handles of the switches are
all

find

state.

As regards German industries, the matter assumes
different aspect.
The above-mentioned Press Bu-

reau

General

per cent, of the capacity of the generator fuse.
On all of these panels the current indicator Is
permanently connected to the generator circuit. This
current Indicator is the company's round-pattern,
form-B.
This instrument is particularly adapted
for long continuous hard service. Its few parts are
strongly constructed, and, having no spring, it Is
free from any element likely to change.
The current Indicator is mounted In a cast-metal case having raised letters and finish to correspond with the
general finish of the board.
A potential Indicator is not provided with these

directed

the public may have faith in these descriptions, an
ingenious scheme has been resorted to. The International Press Congress, which met at Berne last

of

ground finish.
hardwood, with a hard-rubber black finish.
Three complete sets of fuses are provided with all
switches.
Each feeder fuse has approximately 75

Rear of Board.

seen along the banks of the
even though ihese may not
beauty, for the views of the
point hardly agree with ours.

size

the
well-known
^witches.
They

5.

toward it. The Press Bureau of St.
exceedingly active. Almost daily the papers
are filled with glowing descriptions of the unlimited
number of wonders to be seen there. In order that
is

Louis

papers descriptions of
There will doubtless
and new things to be
magnificent Mississippi,
purposely be things of

perfectly smooth surface, after which several coats
ot lacquer are applied, thus producing a dull black,
but extremely smooth surface.
The slate is 1%
inches thick, has square corners and bevel front
edges.
The dimensions of the slate are ;^6 by 16
inches to 20 inches, depending upon the capacity. All
exposed metal parts on the front of the switchboard,
except the live copper, b.ave dull-black finisli.
The support of the-e panels consists of two oneinch gas pipes, each 64 inches long, the panels being fastened to the pipe by means of four cast-iron
clamps, while the pipes are held in position by two
cast-iron flanges, which are boiled to the floor by
lag screws. Fastened to the center of each of these
pipes is a tie rod, which permits the panel to be
supported from the wall, from the machine frame, or
These tie rods
to stand in the center of the room.
are provided with the necessary clevises, which have
a hinged joint that will allow the flanges at the end
to be bolted in a vertical, inclined or horizontal
position.
The rheostats are not included with the standard
switchboards. The panels are, however, supplied
v.'ith four wrought-iron legs, which are so arranged
as to support the standard rheostats used with the
machine corresponding to the rating of each standard

of switchboard.
The switches used on

Fig.

STANDARD SWITCHBOARDS FOR SMALL ISOLATED PLANTS.

officially

exhibitors.

signified

their willingness

However, the importance of

to

become

this

fact

should not be overestimated.

POTENTIAL INDICATOR ABOVE SWITCHBOARD PANEL.

FIG. 6.

not supplied with a lamp bracket, as the
will illuminate the potential indicator properly if the swinging bracket is swung at
bracket

is

lamp on the panel
a

slight

angle.

connections of the various parts of
the panel are shown in the diagrams, Figs, i, 2 and
3.
All connections are made of bar copper, and
terminals are provided for connections to the system.
The board is illustrated .in front and rear views
The boards are made for capacities
is Figs. 4 and 5.
from 0.75 to 40 kilowatts, with current capacities
from 10 to ZQQ ^mpere§, Each board weighs 5OQ

The

pounds.

electrical

In view of the friendly
relations existing between these countries and the
United States, a refusal on the part of these countries
to participate In the exposition would be little short
of an insult. These nations naturally desire to maintain their friendly relations with America.
In other
ways the official heads of Germany, England and
France have not encouraged their respective indusThis may be due to the
tries to become participants.
fact that the various governments see no advantage
to themselves by sending exhibits to the exposition,
which exhibits ultimately become a loss to the exhibitors.
An increase of European exports will
hardly result while the present excessive import
We are
duties are maintained by the United States.
not considering the unsettled question whether a
direct profit will be secured by exhibiting, for considerable expense

is

entailed thereby,

The

experience

:

WESTERN'

)'4
past 20 years indicales tlie negative of this.
case under discussion another point should
l:f considered, and this would cause even the most
As soon as the general plan
opiimistic to hesilate.
of

l!ie

In

llie

a World's Fair at St. Louis had been decided
en our trade press attempted to ascertain what provisions would be made for protecting copyrights, and
o!

general how similar .matters were to be treated,
which information is an absolute prerequisite 10 exThese attempts were unproductive of rehibiting.
in

sults, for, instead

,

cf a concise statement, the inquiries

brought only vague promises and general statements.
discussed
.\l the convention at Berne this matter was
delegates
in private, and at that time the .American
promised faithfully that they would make a definite
propo-ition within a few weeks. This was in July.
manufacturers
It having become high time for our

make necessarj- preparations, the American delegates were reminded of their promise, with the result
of more promises and evasions. .A few months ago
government
a representative of the. United States
from Washington came to Berlin to bring the ne10

gotiations between these countries to an
that time Privy
commissioner. A
the United States
bur Gridler, who,

At

issue.

Councilor Lewald was appointed
statement was now requested from

representative, Mr. Thomas Wilhowever, declined in a most courteous way and referred the German commissioner to
By the
the delegates who had been sent to Berne.
impartial observer but one conclusion can be formed;
that the rights of the foreign exhibitor cannot be
protected, and therefore our industries should refrain
from exhibiting, at least until such time that a clear

and definite statement of these conditions
made. Whether or not it will then be too

German

the

exhibitor

is

will

be

late for

a different question, for

if

anv advantage is to follow from an exhibit at St.
Louis it will be only if suflicient time is available to
plan each exhibit carefully.

supply, gas and electricity, in which
the establishment of a municipal elecRepresentations were made
tric street-lighting plant.
lightmg
in this report concerning the cost of street
that- the
in other cities and the claim was made
lightmg
public
cost to the city of New York for
greater than the cost in the other cities selected

he

water

recommended

was

by Mr. Monroe as a basis of comparison.

A

bill

is

New York state Legislature which,
enable the city to establish such a
plant, and at a recent hearing on the bill John M.
Bowers made an interesting statement on the lightmg
ciuestion on behalf of the Consolidated Gas Company.
He answered Mr. Monroe's statements in regard to
ordinary gas lamps, incandescent-mantle gas lamps
and electric arc lights. An abstract of his remarks
now

before the

passed,

if

on

will

lighting

electric

is

given.

criticism of Mr, Monroe is directed to
the city of electricity as an ilhiminant.
that the prices paid in the Borough of

The main
the cost to

He

states

lamp is $146 per
has secured reports from C8 cities
throughout the country showing the prices paid in
those cities for supplying the same with lamps of
2,cco candlepower, and that the average cost is
$,SS.6o per lamp per year.
Concerning the question of electricity, it is proper

Manhattan

for a 2,000-candlepower

year

he

to

;

that

say:

The

electric-lighting coinpanies in the city of

New

have from time to time voluntarily reduced
and private consumers without
any pressure from the municipal authorities or leg^'ork

their rales to the city
islative

action.
cost for arc

lamps in the Bronx, involving
nearly i.coo, was reduced in igo2 from 45 cents to
40 cents per lamp per night, and a number of lamps
in special localities in the Borough of Manhattan,
for which the city had previously paid 50 cents and
45 cents per lamp per night, was reduced to the
uniform rate of 40 cents.
The Edison Company also reduced the price of
electric current in 1898, and at the same time modified its price schedules, so that the smallest as well
as the largest consumer could obtain a discount.
A second reduction was made two years later,
and on September r, 1902. the third in the series of
reductions made and contemplated was announced,
this change reducing the maximum price of electric
current from 20 cents to 15 cents per kilowatt-hour.
This reduction, in many cases 25 per cent. iron\
former bills, will amount to nearly $400,000. the entire expense of electric street lighting in the Borough of Manhattan for one year.
This change will be the better appreciated when it
is recalled that in Chicago and Boston, where many
items of cost are lower than here, the maximum
price is still 20 cents per kilowalt-hour.
On analyzing the table prepared by Mr. Monroe
tkS a basis of comparison with bids made for electric

The

lighting for lamps in the city of New York, we find:
The electric-light plants in some of the cities so
selected are operated by waterpower many of them
have limited light schedules of 3,500, 3,650, and 3,800
lighting hours per year, instead of 3,950, as required
iiy
the New York sche;lule.
In many of the selected cases the current supplied is far less than
;

required in New York.
In almost every case the service is largely, if not
entirely, overhead, with wooden poles or outriggers,
and in but one case is the service entirely underground, as in the Borough of Manhattait.
It is, therefore, apparent that the general figures
collected by Mr. Monroe form no basis for a comparison with the fair cost of electric lights in the
citj' of New Y'ork.
The main basis of comparison, however, that is
made by Mr. Monroe, both on the question of incandescent mantles and the, question of electric lightIt is claimed
ing, is the con to the city of Chicago.
in his report that the cost to that city by reason of
the operation of its municipal plant in the year 1902
was, for electric lighting, a total cost per lamp of

2,cco candlepower the sum of $53.51.
examination of the reports of the city of
."Xn
Chicago, as corrected by Haskins & Sells, as to the
cost per lamp for its municipal system of electric
lighting for the entire period of its existence, to wit,
from the year 188S to and including the year 1900,
was at the rate of $165.62 per lamp.
It
seems, therefore, scarcely reasonable to select
a particular year in which it is claiined that the cost
was way below the average as a basis of coinparison.
Neither can any comparison be safely made
with such cost, for the reason that items aggregating
a large amount are wholly omitted in preparation

of the figures.

On examining
and

exhaustive

this question, we find that careful
investigations have been made of

same matters cursorily covered by Mr. Monroe
by other municipalities, and especially by the city
the

of Boston.
pality

The

which led

investigation
finally to the

made by
making

that municiof a lo-year

with the Boston Electric Light Company
for the supplying of electric lights to that citv, was
in the 5'ear 1898.
In the preceding vear the estimate
of the cost per lamps at Chicago was the sum of
Omitted
items
were estimated by the Boston
$87.38.
authorities as raising this estimated cost of $87.38
to the sum of $153.03, and this latter cost, by the
addition of certain items of difference existing between Chicago and Boston, was increased to the
sum of $154.80 for Boston conditions. This latter
item would have been $170.40, had the Boston system, as is the case in the Borough of Manhattan,
been entirely underground.
Accepting as correct the claim that the city of
Chicago did in 1902 supply itself at a cost of $53.51
and supplying omitted items, as was done in the
Boston investigation, it will be found the real cost
to that city would be the sum of $119.16, and then,
by correcting the same figures so as to apply to
contract

Electric Street Lighting from the Central-station Viewpoint.
Mention has alrcadv been made in the Westerit
of
Electrician of the report submitted to the mayor
New York city by Robert G. Monroe, commissioner
of

ELECTRICIAX

conditions existing in Boston and New Y^ork
with an underground system, it will be found that
the true cost, based upon the Chicago estimate, as
above, is at the rate of $138.81, instead of $53.51.
There can be no doubt that the cost of supplying
public lighting to the municipality of the city of
New Y^ork is at least, as great, if not greater, than
the city of Boston. The mere cost of the real estate
essential for the use of the plants in the city of
New York, as compared with the cost of land necessary for the same purposes in the city of Boston, will
in itself considerably increase the cost of production.
As an example, the land on which the Boston
electric station is built cost at the rate of 30 cents
per square foot, while the land on which the Water
Side station of the New York Edison Company was
built cost at the rate of $5.75 per square foot.
While Chicago is adopted as the main basis of
comparison by Mr. Monroe, he also makes reference
It may
to the cost of the Detroit municipal plant.
be stated that less than 10 per cent, of the Detroit
service is underground, the current is less, and the
lighting schedule is 3,744 hours, instead of 3,950
hours, as required by the New- Y^ork contracts, and
over 4,100 hours as actually delivered.
If based upon a comparison with the cost to the
Chicago authorities during the entire period of the
existence of their municipal plant at the rate of
$165.62 per lamp, the bids made for electric lighting in the city of New Y'ork are $19.62 better.
If based upon a comparison with the cost in the
year 1897, in the city of Chicago, and increased in
accordance with the difference in cost by the difference in local conditions as between Chicago and
Boston, or New Y'ork, the difference is between the
sum of $170.40 and the sum bid in New York, to
wit, $146, or $24.40.
-And even when based upon the alleged cost to
Chicago in the last year of $53.51, such cost when
increased by omitted items and by comparisons with
the differences in local conditions as between Chicago and New Y'ork, will be the sum of $138.81, or
$7.19 less than the bid of the electric-lighting comthe

pany

in

New

Y*ork.

considering the question of the cost of furnishing gas or of furnishing electric lights in the
city of New York, there must also be borne in
mind the exceedingly onerous conditions under
which the corporations exercise their franchises in
In

this

city.

April 18, 1903

One
which

thing

is

electric

certain, and that is, that the cost at
light has been furnished to the city

New Y'ork by the Brush Electric Light Company,
which uses three-fourths of its output for city light-

of

ing, is at a
figure which, since that corporation
placed its wires underground, has paid no dividends
and has not produced a sum over operating expenses
sufficient to meet even a reasonable allowance for
depreciation.
Aside from the cities of Chicago and Detroit. Mr.
Monroe's tabulation contains no city of any largo
size operating municipal plants.
No statement whatever is made of the conditions under which thesu
plants are operated, wdiether by waterpower and
overhead or underground system, and, indeed, no
reference whatever is made to any local condition.
It cannot for a moment be seriously contended that
any basis of comparison can justly be made upon
such a small number of cities or with such meager
information. No other city has ever pretended to
act on such an investigation.
The five important cities that have undertaken or
seriously considered municipal ownership are Chicago, Detroit, Boston, Philadelphia and Worcester.
The cit}' of Philadelphia for many years i-nanagcd
its own public lighting plant.
Notwithstanding that
gas was sold to private consumers, giving to the
city the benefit of profits derived therefrom, the result was that the manufacture and sale of gas w.-i^
conducted at such an enormous loss that the city was
glad to abandon the same and lease its plant to a
private corporation.
In December, 1901, the city of Worcester investigated the question of municipal ownership. The
committee appointed to make inquiries obtained reports from a number of municipalities engaged in
supplying electricity with a municipal plant. The
result of the inquiries made was that the average
cost per lamp-hour of the street arcs furnished by
the municipal plants in the state of Massachusetts,
as shown by the reports of the board, was, for a
500-watt lamp, 4.58 cents per lamp-hour.
At the present bid of the New York Edisnii
Company, a standard arc lamp at 4.100 hours per
annum costs $3.56 cents per lamp-hour.
The result, therefore, of the Philadelphia, Worco^ter,
and Boston agitation justifies the conclusion
that the Consolidated Gas Company has in the past,
and will in the future, supply the city with municipal
lighting of every kind at a far less expense than

would

result

from any municipal

ownership.

In reply to Mr. Bowers' statement Commissionc:is credited with speaking as follows
"Mr. Bowers attacks the official reports of Chicago and Detroit, the two largest cities in this
country which
operate municipal electric-lighting
plants for public purposes. During the entire period
of the existence of the municipal plant ir^ Chicago,
viz., from 1887 to 1902, inclusive, the total appropriations both for
construction
and maintenance
were $3,401,663.05. The total number of lamps used
during this entire period was 26.795. At an average
cost of $165.62 per lamp per year (the price given

Monroe

by Mr. Bowers),

it

,

'

would have cost Chicago over

$4,400,000.

"According to Mr. Bowers' figures Chicago has
expended merely on the maintenance of its municipal electric lights $1,000,000 more than was appropriated by the city government to build, operate and
maintain the plant.
Who can have provided this
enormous sum of money?
Mr. Bowers gives
Messrs. Haskins and Sells as his authority for these
figures, but I can find no such statement in the reports of these accountants.
"During the period mentioned Chicago could have
rented its electric lights at the average price of $132
per lamp of 2,000 candlepower per lamp, very much
less than Mr. Bowers tells us their own muncipal
lamps have cost Chicago."

Wisconsin

Summer School

for Artisans.

'

The Summer School

for Artisans, which is held
under the direction of the College of Engineering
of the University of Wisconsin at Madison, Wis.,
will be opened on July 6tli next for its third annual session of six weeks. At the first session there
were 44 students in attendance, and this number
was increased to nearly 70 at the second session
That there is a great demand for
last summer.
instruction of this grade is shown by the large number of men enrolled with the correspondence schools.
."Mtbough such preliminary work is not essential in
order that a student may derive the greatest good
from the work given in the School for Artisans,
those who have had correspondence-school work
are in a much better position to profit by the laboratory work given there.
The Summer School for .Artisans is in no sense
a private commercial undertaking, but isva public
enterprise conducted by the state of Wisconsin for
its citizens and for men of other localities who may
wish to benefit themselves by such a course of study.
Courses are offered in steam, gas and other engines,
applied electricity, machine design, materials of construction, fuels and lubricants, shopwork and surveying.
The electrical work is in charge of Professor B. V. Swenson, J. W. Shuster and G. A.
Information concerning the school may be
Scott.
obtained from F. E. Turneaure. actiii"^ dean of the
College of Engineering, at Madison, Wis.

i
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Fire and Police-alarm Telegrapfi and
Electrical Inspection in Chicago.
31, 1902, as sliown
Ellicott, the
by the annual report of City Electrician
Bureau of Fire-alarm Telegraph placed 239 miles of
of old lines
miles
wire underground and rebuilt 141

During the vear ended December

The office equipment was rebuilt
charand improved and is now of the most modern
The operation of the system as a whole was
acter
with copper wire.

which
successful, and the failure of two boxes,
proved defective, did not cause any additional damage on account of the delay that ensued.
The total number of alarms received and transbox
mitted aggregated 6,989, of which 3,427 were
alarms and 3,362 alarms by telephone. Eighty-eight
second alarms, 35 third alarms, 28 second and third
of
alarms combined, and 49 calls for special detail
apparatus, are included in the total given.
The total number of fire-alarm boxes in service on

December

31, 1902,

was

1,413, five

new boxes having

feet
been placed during the year. There was 474.309
of cable and 6,742,163 feet of wire in use.
Practically no extension was made to the policetelegraoh service during the year. The present equipment consists of 59 chemical recording circuits, 25
ink-recording circuits, 12 common-battery telephone
police
circuits, 71 local-battery telephone circuits, 40

315

.

G. I. Automatic Switches.
The General Incandescent Arc Light Company's
experience with automatic-switch apparatus in the
last three years has demonstrated that such a switch
can be made and can be installed with the greatest
assurance that it will give absolute satisfaction.
This company's switches of the type illustrated herewith are made with one, two or three poles, for
service on voltages up to and including 250 volts,
and to carry currents up to 200 amperes.
The demand, however, for these switches of larger
sizes has necessitated the design of larger capacity
switches for these voltages, and the company has
now installed automatic switches, which are designed
to carry continuously as much as 2,500 to 3,000 aniperes.
Of course, the design for the larger-size
switches is difl^erent from that of the smaller size,
and they are so made that the amount of current
that can be handled thereby is not limited within any
commercial requirement.
These switches of the smaller size are specially
suited to installations where it is desired to cut out
the entire lighting system of the building or the

A

total of
stations and 1,007 patrol boxes on circuits.
During the year
131 telephone operators is required.
in
policemen
from
4,047,923 reports were received
district and 63,325 alarms responded to.
Harry H. Hornsby, chief electrical inspector, in
character
his report to Mr. Ellicott, says that the
of
of work done at the present time Dy the Bureau
from
a firebetter
materially
is
Electrical Inspection
protection standpoint than the work done in 1901.
He comments on the new rule which forbids the inplaces
stallation of unprotected wires in concealed

and says that since metallic conduits have been in
general use, not one case of fire has come to the
attention of the department where such class of construction was used.
The revenue of the inspection bureau shows an
increase of $12,834.31 over the preceding year, while
the expenses are $42.47 less, showing a net increase
The numin the profits for the year of $12,876.78.
ber of fires attributed to electrical origin is 115, or 15
was
$2,735.10,
in
1901
The
loss
less than in 1901.
and in 1902, $6,907; $2,225 of the loss for 1902 occurred on elevated railways not under the jurisdiction
of the bureau.
At the time of the report there were .850 electric
signs erected over sidewalks and 115 in process of
construction and erection. The supports of 165 signs
were found defective, and were required to be reinforced or repaired. Fifty-four sign permits were
refused for various reasons, and a number of signs
removed on account of dangerous conditions.
Mr. Hornsby says there is no excuse for the indiscriminate construction of electric signs, and the
latitude allowed in the size and conditions under
which they are erected. An ordinance regulating the
size, manner of erection, maintenance and use as
electric signs has been before a council committee
for several months, but no action has been secured.
As the matter now stands, the city assumes the liability for all accidents that may occur, and has not
even protected itself to the extent of prescribing by
ordinance reasonable and safe rules for the erection
and maintenance of the signs nor a fee to provide for

a necessary periodical inspection.

During 1902, 25,907 inspections were made. There
were 5,053 motors inspected of 28,836"/s horsepower.
Certificates were issued for 18,959 incandescent and
arc lamps. The total number of isolated plants
397

on December

31,

1902,

is

shown

to be 1,045.

A summary of underground electric work for 1902
shows 8.38 miles of cable pulled, 4.95 miles of conduit placed and 4,723 feet of flexible cable used for
Private companies did underground
lamp loops.
work as follows: Chciago Telephone Company,
628,567

duct-feet

at

cost

of $141,113.29;

Common-

wealth Electric Company, 480,352 duct-feet at cost
of $118,475; Chicago Edison Company, 225,131 ductfeet at cost of $79,713; Chicago City Railway Company, 409,611 duct-feet at cost of $102,402.75; city
of Chicago, 51,979 duct-feet at cost of $14,486.40,
making a total for all companies of 1,795,640 duct-feet
at a cost $456,190.44.

Pennsylvania-'Western Union Litigation.
Injunctions issued in Pennsylvania and New JerPennsylvania Railroad Company
and the Postal Telegraph Company from interfering
with the Western Union Telegraph Company in
the possession of the right-of-way on the Pennsylvania company's road. The Pennsylvania and Postal
companies are barred from moving to get new lines
until the dispute with the Western Union is finally
On the Maryland,
settled, which may take years.
Western New York and Pennsylvania divisions the
railroad has no w^ires of its own, so that when the
sey

restrain

the

Western Union

ice

vacate,

if

the

courts

decide

asserted right to remain, the railroad
its
patrons will be left without a telegraph servduring the time it will take to string new wire

against

and

shall

its

lines.

G.

I.

AUTOMATIC SWITCH.

house by the mere pushing of a button, from one
or more distant noints from the switch.
It is

stated that in lighting large ptiblic buildings
in the

enormous savings can oftentimes be made
cost of wiring and the labor of instaUing

it,

by

the use of automatic switches placed throughout
In one case it was estimated that
the building.
$2c,cco could be saved by using automatic switches
of this kind, instead of following the usual methods
of wiring.
In central stations, of course, the use of automatic
switches is almost indispensable, especially in the
case of a high-tension plant, where the high-tenIn
sion apparatus is designed for remote control.
such plants the low-tension exciter systems often-

times can be installed with low-tension automatic
switches to great advantage, thereby carrying out
the general scheme with ,-onsistency and at a
considerable saving in the original cost.
Automatic switches have been used to great advantage in connection with other devices, such as
pressure gauges, which are so arranged that when
the pressure becomes excessive in any receptacle
into which air or water is being forced by a motor,
the pressure gauge closes a contact at such a time,
opening the automatic switch, and thereby stopping
the motor.
These "G.I." automatic switches are built on an
iron frame, which is very substantial and strong,
and which also serves to produce a strong magnetic
The switch is
field from the operating solenoids.
intended for installing in a vertical position, so that
opening
of the
the
gravity tends to open it, and

switch is accomplished by a hammer blow produced
by the core in the lower solenoid having a lost motion, which is first taken up, before the burden of
opening the switch is thrown upon it. This insures
the switch opening at all times, as a large factor
of safety is introduced thereby.

An eastern .syndicate has secured control of the
Springfield (111.) gas plant and the plants of the
Springfield Electric Light, Heat and Power Company, the People's Hot-water Heating and Electric
Company, and the Consolidated Railway system.
These utilities will be consolidated and extensive
improvements

will

be made.

BOOK TABLE.
The Art of Illumin.\tion. By Louis Bell, Ph. D.
New York: McGraw Publishing Company. 1902.
Pp.

(5% by

Price,

nine inches) 345, with 127 illustrations.

$2.50.

Dr. Bell has produced in this book a work that
stands alone in the domain of technical literature.
It is the only book published which deals directly
with the scientific and artistic use of modern illuminants, electric and others.
The purpose of the author is clearly outlined on the opening page to be
"to set forth some of the fundamental doctrines,
optical, physiological and aesthetic, which underlie
the proper use of artificial illuminants, and to point
out how they may be advantageously adapted to
existing conditions." In carrying out this purpose
the various forms of illuminants from the early historic lamps and candles, up to the modern electric
lights are considered, the uses and advantages of
each as an illuminating agent being discussed rather
than the details of construction. For a technical
treatise the book is singularly free from formulae
and algebraic expressions, there being only a few
tables, and they so closely related to the text that
their presence is scarcely noticed.
In the opening chapter the relations between light
and the eye are dwelt upon. Chapter II. treats of
the principles of color, effect of different tints, the
composition of the spectra, color of light falling
upon fabrics, quality of the various illuminants, etc.
Regular and diffuse reflection or diffusion, with their
coefficients for different materials, are considered
in Chapter III.
The two following chapters take
up the various materials of illumination, including
illuminants of combustion, such as candles, oil lamps,
air gas, coal gas and acetylene, with their different
types of burners, and then incandescent burners,
special reference being paid to the Welsbach mantle.
The electric incandescent lamp is the subject of
a very interesting chapter, the author dealing w-ith
the various types of modern incandescent lamps,
discussing their efficiencies, quality of light, temperature, life, voltages, etc.
The Nernst lamp, in
both its European and American forms of development, is also treated and reference is made to the
investigations on vacuum tubes, although no mention
is made of the exceedingly valuable work of Mr. Peter
Cooper Hewitt along this line. The chapter closes
with an interesting consideration of firefly light.
Chapter VII. handles in an instructive manner the
electric arc lamp, in its open and enclosed, and direct and alternating-current forms.
An important
treatise on shades and reflectors follows.
the
next
three
cliapters,
which
handle
domestic
In
illumination, lighting large interiors and exterior
illumination, is given information that is most valuable, as it is not to be found elsewdiere in such
a collected and thorough form.
Nearly every con-'
ceivable sort of room and exterior area is considered and scientific rules are laid down which should
prove of great help to architects and engineers in
general.
Decorative and scenic illumination is thoroughly discussed in Chapter XII., the author mentioning Mr. Luther Stieringer's excellent work at
the Pan-American Exposition, as well as the use
of miniature lamps, searchlights, etc.
In Chapter
XIII. the writer speaks of the illumination of the
future, discussing the tendency cf modern lighting
with its evils and advantages, and suggesting improved lines which should be adhered to. The chapter concludes as follows
"The illumination of the
future ought to mean the intelligent use of the lights
we now have, not less than the application of the
lights wdiicb we may hope in the fullness of time
In the last chapter the various standto obtain."
ards of light and nhotometry are treated sufficiently
to enable one to use them understandingly.
Dr. Bell's work is certainly a classic in the field
of technical literature and the handlin.a; of the subject from the artistic point of view makes it especially valuable to all engineers, designers and architects, in fact, anyone whose province it ma)' be to
influence in any manner the proper installation and
use of artificial light.
:

New
Two

Cable Ships for the Far East.

new cable ships, intended especially for
cable-repair work, have just been completed by the
fine

Eastern Extension Australasia and China Telegraph

Company of London. They are appropriately named
Restorer and Patrol, respectively, and are regarded
by their owner, considered as maintaining and repairing ships, as the finest in the world. The length
of each ship is zil feet and the beam is -^4 feet.
They are twin-screw steamers and are fitted with
the most approved engines of the triple-expansion
type, and when fully laden attain to a speed of 14^/1:
knots an hour, with a consumption of about 65 tons
of coal a day. Each vessel will carry about 426
knots of intermediate cable, or about 790 knots of
deep-sea cable. They are both fitted with the ver^
best and most modern gear for paying out and
picking up cable.
A- particularly interesting feature of these ships
is that they are fitted with the ne'west Lodge-Muirhead system of space telegraphy, which ivill be given
a fact which is exceptionally siga thorough test
nificant in view of the attitude of the cable companies toward space telegraphy. The Eastern Extension company has also a permanent wireless in-

—

;

:
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Cable-code Vocabularies.
Exporters in this city and all over the world who
the
use the cable are interested in the changes
vocabulary which are likely to be made during the
is to conwhich
Cimvention
Telegraph
International
limes.
vene in Li:.ndon in May, says the New York
represented in
.\11 the great cable companies will be
Union
Western
the convention, excepting only the
and the Commercial Cable Company, and even these
representalatter two companies will have indirect

m

tion.

.

,

sum-

The proposition narrowed down to a
mary will be wdiether or not the official "vocabulary
briet

at the convention at Berne, Switzerland, in
1S96 shall be reverted to and made the standard,
obligatory for all cable companies. There is a strong
opposition to the proposed establishment of the obligatory standard, based principally on the contenof busition that in view of the growing complexity
ness it would tend to restrict the cable as an instruthe reagainst
argument
ment of trade. Another
sumption of the original 'vocabulary" is that it
would wipe out numberless private codes which have
cause
cost much money to compile, and that it would
clerks, etc.
also much embarrassment to operators,
party
a
not
be
will
government
States
United

adopted

The

has no direct interest in telegraph or cable companies.
The Bureau of International Telegraphs at Berne
adopted the 'vocabulary" accepted by the convenThe "votion, and which contained 250,000 words.
cabulary" now in use has as many as 1,250,000
"volarger
Paradoxical as this seems, tlic
words.
cabulary" has come into vogue Ijecause of efforts at
condensation.
The Berne "vocabulary" admitted, for the sake of
French,
English,
condensation, these languages:
Spanish. Italian, German and Latin. Even with this
polyglot mixture there was some sort of a fundato the convention, as

CORRESPONDENCE

to

use space telegraphy to advantage.
duty,
I'he two ships have entered upon their first
that of laying 650 miles of cable for the Netherlands
Far
the
to
lie
sent
will
they
government, after which
to
East, the Patrol to Singapore and the Restorer
\delaide, at both of which stations the company has
be
depots for the storage of cable. Here they wdl
used for the purpose for which they were designed,
not thought likely
is
It
that of repairing cables.
they
that the ships will ever lelurn to Engl.-md unld
to the
are worn out, when they will be relegated
scrap heap.

it

mental thread running through the "vocabulary,'
and the cable companies contend that it was possible
quite generally to guess wdiat an obscure or obliterated letter in a word might be through euphony
But the price of $2 or $2.50 per word, or
merely.
thereabouts, varying according to distance, developed
is
in all the countries a genius of condensation that
surprising, and is now the cause of the objection.
Keys are plentiful which have reduced the original
"vocabulary" by 75,000 words. It is these keys upon
keys that it is proposed shall be abolished, and
principally for this reason
An entire normal sentence being sometimes included in a single word, each letter gains importance
sometimes,
occurs
It
through the condensation.
even with the greatest care, that one of these letters
in transmission becomes obliterated or that one letter is substituted for another, and then the receiver
it,
"up in
is, as one of the cable officials expressed
He can neither rely upon the euphony of
the air."
running
principle
upon
any
nor
language
any
through all of them to help- him out. The mistakes,
vexations, etc., which have been caused through these
.so-called "spurious" words is at the root of the defeire of the cable companies to go back to earlier
principles.

has been one of the arguments against the reversion to the old vocabulary that it had become too
common for private business— that any man could
get possession of it at a nominal price and use it
ad libitum. This contention is met with this argument In the Berne vocabulary each word is numIt is easy for two men to have an underbered.
standing about their messages by which when one
receives a word he counts backward or forward 100
or 200 words in the Berne "vocabidary" to get the
one which the sender really intended for him.
There is scarcely any computation possible of the
volumes of codes which will go into the fire should
A. R. Carthe universal code become obligatory.
It

—A

rooms have been erected. Another important electramway extension has taken place in connection with the London United Tramways Company,

tric

London, which has now opened a new section which

that, in spite of the opposition to the universal code
that was likely to turn up at the convention, he be-

lieved that it would become a law.
"The International Telegraph Convention meets
once a year, or once in every two or three years,"
he explained. "It was to meet .in London last year,
but owing to the king's illness it was decided to
postpone it until this year."

Announcement is made that Senator Clark of
Montana has made application to the City Council of
Los Angeles, Cal.. through a local real-estate broker,
for a franchise for a complete system of street
of the
most
railways, to cover about 82 miles
important streets in the city. One of the conditions
in the application is that the fare charged on the
lines of the new system shall be three cents.

of

the

best

country

within

10

miles

The Royal Commission, inquiring into London
is making very poor progress, and if the
present rate of one meeting a week is maintained, we shall not probably see the completion of
traffic,

At present
its labors before the end of the year.
only the question of the present state of legislation
is being gone into, and comparisons made with the
Incidentally it
procedure in Scotland and France.
may be mentioned that a more or less serious check
upon Mr. Yerkes' schemes to amalgamate under one
management all the tube railways which have come
under his control, has been made this week by a
committee of the House of Commons. Mr. Y'erkes
has formed a company termed the Underground
'

1

Electric Railways Company of London, which will
supply the electric power for working all the
tube railways, as well as the District Railway Company.
All the separate tube companies have this
year promoted bills asking Parliament to lease their
undertakings in perpetuity to the underground company.
To the very first proposal of this character
the committee said no, a decision largely influenced
by a spirited opposition on the part of the Londoit
County Council, which argued that it was unprecedented to hand over a statutory company, as each
of the tube companies are, to a company not sancthe Underground
tioned by Parliament, such as

be institufed.

large gathering in Cooper Union Hall on Thursday evening listened to speakers at the mass meeting called for the purpose of urging the Legislature
to pass the bill for city electric lighting and to
protest against the alleged extortion of the gas monopoly.
street parade preceded the meeting, and
the men in line carried transparencies setting forth
in trenchant sentences the object of the meeting, the
salient points of the bill, and the alleged practices
of the electric and gas combination. The men and
women assembled in the auditorium, judging from

A

appearances, were householders who have to do with
the paying of bills for electric lights and gas, and
the views of the various speakers were received with
vociferous applause.
The scheme of merging the trolley interests in
New Jersey, which has been pending for some time,
The
will probably be perfected early next week.
railways considered are the North Jersey, which
controls a number of subsidiary lines and is shortly
to have access to New York bv the Hoboken tunnel
the Elizathe Jersey City, Hoboken and Paterson
beth, Plainfield and Central Jersey, and the Orange
and Passaic Valley lines. The merger, however,
contemplates a combination of not only street railways, but also electric-light and gas plants throughout territory including Jersey City, Hoboken, Pas^
saic, Paterson, the Oranges, Newark and Elizabeth.
The Board of Building Trades, representing 60,000
men, including electrical workers, engaged in building construction in New York city, and said to
be the strongest labor organization in the United
States, is said to be ready to declare a general
strike on May 1st, unless increases of wages' averagO.
ing 15 per cent, are granted.
;

New England News.

—

Mass., April 10.
Pittsfield (Mass.) advices report that the General Electric Company has
sent officials to Great Barrington, Mass., to look over
the property of the Stanley Instrument Company,
The
with the view of obtaining control thereof.
Stanley company employs about 250 persons and
indusowns one of the largest and most prosperous

Boston,

tries

Southern

in

The telephone department

of the general postoffice is growing so rapidly that the whole of the
premises hitherto occupied by the savings bank deW.
partment are to be taken over by it.

New York
York, April

11.

Notes.

—The consideration of

certain

by the state Legislature at Albany which have
to do with the powers of the Rapid Transit Commission has created a good deal of discussion among
It is stated
the city officials and prominent citizens.
that one bill, if passed, will be especially favorable
to the Belmont syndicate, which controls the present
Another bill was drawn up by
rapid-transit road.
the Citizens' Union, and permits the Rapid Transit
Commission to proceed with the building of subbills

ways, but retains to the city the control of the operation and class of service on new subways or
extensions.
It provides that the new roads built
must be susceptible of competition with the Belmont
syndicate subways. At a mass meeting last night,
held under the auspices of the Citizens' Union, the
Civic Club and various other bodies, the so-called
railway "grab bills" now before the Legislature
resolution
was also
were roundly denounced.
passed denouncing the State Railroad Commission
problems
of this
the
traffic
to
solve
as incompetent
city, and demanding the passage of a law creating
a local railroad commission, whose members shall
be appointed by the mayor and be directly responsible
to the people of this city.
There is still general dissatisfaction among the

A

men
it

is

in the

Elevated Railroad Employes' Union, and
if the m.en are not granted a nine-

slated that

Berkshire

County.

It

manufac-

William Stanley is
tures small electrical supplies.
the largest stockholder, and his associates include
John Kelly, chief consulting engineer of the Stanley
Electric Company of Pittsfield, and W. H. Browne,
who recently went from Montreal to Great Barrington to assume the general managership of the
company. The company is rushed with business.
Edward Miller & Co. of Meriden, Conn., will soon
begin the manufacture of electric fixtures.
If the New Milford Power Company obtains a
charter for building a dam on the Housatonic River
at Kent, Conn., it will supply power to a number
of electric railways in that state, which will mean"
the abandonment of a dozen or more generating
plants.

pany

The Connecticut Lighting and Power Comobtain power from this company and will

\vill

power to the Meriden, Southington ami
Compounce road, w-hich covers the territory about
Meriden, Conn., 50 miles from Kent. The New
Milford company will also transmit power to Waterfurnish

Naugatuck, Derby, Bridgeport, New Britain,
Southington and Cheshire. The plants at these places
will be used as storage stations.
The multiphase
system will be used. Factories will also be supThe machinery is at Kent awaitplied with power.
ing legislative action on the charter.
B.
bury,

Michigan.

company.

New

19OJ

A

Letter.

new system of loLondon, England, April 4.
cating metal ores by electricity is being demonstrated in North Wales in which an alternating
current of 30,000 volts or more is utilized to energize a piece of ground which it is desired to explore for the purpose of discovering any metal
Two metal
lodes which may lie under the surface.
rods attached to the terminals of the coil are pushed
an inch or two into the ground, and then the apIn ordinary circumstances,
paratus is set working.
from nietauic deposit,
if the neighborhood is free
the lines of force created have a normal arrangeby
a telephonic receiver
ascertained
which
is
ment
connected to a second pair of iron rods which can
be transported and planted in the ground at any
By sounds, therefore, can be detected
desired spot.
the presence of metallic deposits, a faint sound
telling the exolorers they are near the vicinity of
ore, and by shifting position until the maximum
of sound is obtained, comparative accuracy of locaDemonstrations have been given
tion is claimed.
during the week at a mine in North Wales, and at
one mine the correctness of the data obtained by
and which was subsequently worked
the method
upon was proved.
good
deal
of tramway extension is now taking
A
place in Great Britain, and one or two additional
The
lines command more than ordinary attention.
South Lancashire Tramways Company, which has
large
system
in
of
a
powers for the construction
Lancashire forming a connecting link with many
important towns, including St. Helens, Bolton. Liverpool etc., has been opening its lines piecemeal
hitherto, so that little notice has been taken of the
progress which has been made. An important percentage of the total has now been constructed, and
a demonstration over the system was recently given.
The power house is equipped with Continental machinery, and on some portions of the line waiting

serves some
of London.

iS,

hour day and a new schedule of waees by the Interborough Rapid Transit Company, a general strike
will

London

:

michael, who is the New York manager of the
Western Union Telegraph Company, .said, however,

.\pril

—

Detroit, April
1 r.
The council of Ford has
decided to submit to the people the question of
bonding the village for an electric-lighting plant.
The amount of the proposed bonds is $5,200.
Charles H. Fisk of Detroit has recently organized, in connection with the General Electric Company and Detroit capitalists, a power-plant company
The plant will be located beat Nashville, Tenn.
tween Nashville and Chattanooga, and cost about
maximum
of 50,000 horsepower will
$4,000,000.

A

developed.
It is expected that the work of making the preliminary survey for the West Michigan interurban
railway will be begun next week. The exact route
be

from Grand Rapids to Muskegon and from Muskegon to Hart has not yet been determined. The
riglits-of-way, which were secured from the township boards two years ago, have expired, but this
makes little difference, as they were highway rights.
and the company has determined to use a nrivali-'
right-of-way, except in villages. The farmers alonji
the line are enthusiastic o\'er the project because
of the benefits that will accrue to them, and there
will be no difficulty in securing the rights-of-way.
There will be 100 miles of line, and it is planned
to be of the best in the state.
The Michigan Central Traction Company, which
will operate an interurban road between Battle Creek
and Lansing, stole a march on the Michigan TracThe latter company runs
tion Company on Sunday.
the local street-car line of Battle Creek and has
wires strung and material on hand for extension
on North .Avenue. The interurban line has a franchise to cuter the city coming in on
During the night
of the way.

liari

North Avenue
this company

I
I

—
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force of men at work and laid 135
on the short stretch of North Avenue
ahead of the city company. What the
will do is not known, but trouble
company
latter

put

sight.

in

is

Legislature has under consideration a joint
resolution allowing the oeonle to vote on a constitutional amendment permitting the people of Deoperate street-railway lines in
troit to own and
But it is said that the resolution has
their city.
little prospect of adoption.
It has been discovered that, by means of a clause
attached to a charter-amendment bill, the Legislature has authorized the Common Council of Bay
City "to acquire works by purchase or otherwise.
for the purpose of supplying said city and its inIt is
habitants with electric light, power or heat."
said that this clause was smuggled throu,gh and that
W.
G.
C.
it will be repealed.

The

From the Buckeye

State.

reCleveland, Ohio, April 11.— Following the
financing of the Lake Shore Electric Railway Comto
Toledo
pany, the offices have been moved from
Cleveland, and space has been fitted up on the
seventh floor of the Electric Building for them.

General Manager F. J. Stout will have his headquarters in the general ofiices.
John G. Webb of the Columbus, Delaware and
Marion road has purchased the properties of the
Marion Street Railway Company, operating the local
street-railwav lines in Marion, and the Marion Elecelectric Light and Power Company, operating the
purchase
tric-light plant in the town. It is stated the
of the

price

The
pany

two properties amounts to $iSi,ooo.
and Piqua Railway Com-

Springfield, Troy
of Springfield has

been incorporated with a

capital stock of $700,000 to connect the
Governor -Asa S.
by electric line.

towns named
of

Bushnell

Springfield is the chief stockholder and promoter
of this new company.
The Cincinnati Car Company, which is owned by
the Cincinnati Traction Company, will shortly deComliver 50 cars to the Providence Street Railway
panv,' Providence, R. L, and I0 to the Anderson

(Ind.)

local

company.

The company,

it

seems,

within two months from this time.
.The Springfield Railway Company, Springfield,
will build a large addition to its power house to give
room for an immense storage battery, which will
be installed as soon as it is completed.
The City Council of Sandusky has granted a
franchise to the Central Heating and Lighting Company, the conditions being that a large and thoroughly modern plant be constructed.
other prominent Cincinnati men
J. R. Foraker and
are securing franchises in Indiana towns from the
proposed line from Cincinnati to Richmond. It is
believed that there is a plan on foot, in connection
with the L'nion Traction lines in Indiana, to connect
Cincinnati and Chicago by way of Richmond and
Indianapolis.
L. Johnson will begin
It is said that Mayor
a crusade for a three-cent fare again, and will make
the
future hinge in part,
all his campaign work in

Tom

least,

on

this

idea.

m

of Athens has voted to issue $15,000
bonds for the purpose of building a municipal light

The town

nlant.

The Lawrence-Hall
nati has increased
S^cooo.

its

Company

of Cincincapital stock from $20,000 to
O. M. C.
Electric

once.
It is reported that the electric-street railway company of Greensboro, N. C, may build a 12-mile extension.
The Birmingham (Ala.) District Coal, Light and
Power Company has paid the city $7,500 for a
The company will furnish electricity, gas
franchise.
and the by-products of coal.
plant will be erected at Lewiselectric-light
-A new

at

Tenn.
water and

electric-light plant
has been installed at Dunn, N. C.

road between Ocotlan and Jamay.

The

be operated by electricity. The power will be
supplied by the company of which F. P. Hoeck of
the City of Mexico is the head. The road will be
about 70 miles long. .Andrew Mackenzie, president
of the San Rafael and Xico Railroad, is interested
in the enterprise.
At a recent meeting of the stockholders of the
street-railway company which owns and operates
the line between the city of Puebla, Mexico, and
the town of Cholula it was decided to substitute
electric power for mules.
New equipment will be
purchased and the line greatly improved.
A. J. Dull of Harrisburg, Pa., and Thomas Pierce
of Boston, Mass., have been investigating the feasibility of building an electric interurban railway between
Seguin, Texas, and New Braumfels, a distance of
about 14 miles. Power for the proposed line will
probably be obtained from the Seguin Milling and
Power Company. The route will be down the valley of the Guadalupe River.
Mr. Dull says that the
building of the road is practically assured.
An electric-light plant is to be installed at Acatlan,
state of Vera Cruz, Mexico.
The necessary material
will be imported free of duty.
The electric interurban railway which is being constructed between the city of Queretaro, Mexico,
and the town of Tequisquiapam, is to be operated
by power furnished by a large electric generating
plant which will be erected on the Tequisquiapam
River by the Compania Explotadora del Tequisquiawill

pam.

The Mexican government has
tistics

showing that during the

costing

$35000
L.

Gas City, Ind., thinks that iiiunicipal ownership
of electric-light plant has proven a success in that
city.
-^11 told, there are 2,000 domestic and street
lights in use.
F.

latter

place is a pleasure resort situated on Lake Chapalpa,
a short distance from Guadalajara, Mexico.
It is stated that the. railroad which G. B. Cameron
and associates will construct between Cordoba and
Tierra Blanca, in the slate of Vera Cruz, Mexico,

just published sta10 months of the

first

year 1902 electric machiner^^ to the value of $300,000
was imported into that country. Most of this maH.
chinery came from the United States.

Information from Indiana.

—

Indianapolis, April 13. The Fort Wayne, Elkhart and Chicago Traction Company has filed articles
of incorporation with the secretary of state. The
company's initial capital stock -is $10,000. The company proposes to build an electric line from Fort
Wayne to Elkhart. A. H. Beardsley, C. H. Winchester, F. K. Ferland and C. S. Burhans are the
directors.

Franchises were granted last week to the Union
Traction Company to enter Newcastle and to H. D.
Hall and E. O. Adams to construct a line in the
The commissioners of Knox
streets
of Brazil.
County granted a franchise to the Western Indiana
Traction Company for an interurban line from Vincennes to Sullivan. The commissioners of Bartholomew County granted to L. H. Wright, C. E. Massie
and A. B. Gossett of Columbus permission to build
an electric line on the west side of White River

The commissionto Brownstown.
Blackford County will permit the Montpelier,
Traction
Company
to conWarren and Portland
struct a line through the county.
The Union Traction Company of Indiana has
asked the City Council of Valparaiso for a right to
pass through the city with its Logansport-Chicago
line.
This line is in reality an extension of the
Indianapolis and Northern line now being built from
This extension will
Indianapolis to Logansport.
give Indianapolis and Chicago direct trolley connection, with ultimate trolley connection between
Chicago and Cincinnati, by way of Logansport, Anderson, Richmond and Hamilton, Ohio. The distance between Indianapolis and Chicago is less than
2C0 miles, as planned by this route, and the line
will pass through a large number of enterprising

from Columbus
ers of

It is announced that a deal will be consummated
week for the consolidation of the Muncie, Hartford City and Fort Wayne Traction Company, which
now has its line in operation between Muncie and
Hartford City, and the Muncie and Newcastle Traction Company, which has secured a valuable right-ofway for an electric line from Muncie to Newcastle.
It is the purpose to buy outright the interests of the
latter company, and, after completing the line to
Newcastle, the company may build on to Richmond.
It is asserted that this is one of the few interurban
lines in this section of the state that the Union
Traction Company is supposed to have nothing to

this

Charlotte, N. C, April 11.— Chicago capitalists
are interested in a proposed electric line from MadThe road is now said
isonville, Ky., to Earlington.
to be almost assured and a franchise has been requested from the former town.
Dr. George E. Coughlin of Indianapolis, Ind., has
visited the town of Anderson, S. C. to investigate
the feasibility of an electric line from Anderson
to several neighboring towns.
The town of Laurinburg, N. C. has sold $10,000
v.orth of electric-light bonds, the contract for a
lighting plant has been let and work will be started

.A

tric

cities.

Southern Developments.

burg,

—

Austin, Texas, April 10. The Mexican government has granted a concession to Dwight Furness
of the City of Mexico, to build and operate an elec-

is

looking to the outside for a large amount of business, though the primary object was to do the work
for the Cincinnati Traction Company.
Electric
It is rumored that the Dayton and Troy
the
line will in a short time be made a portion of
Cincinnati. Dayton and Toledo, through the purchase made some time ago by the Mandelbaum-PoinThe syndicate is pushing work in
crov interests.
Western Ohio, in order to have cars running
from Cincinnati to Lima as soon as possible, and
that this result will be achieved
is estimated
it

at

Texas and Mexico.

large

a

feet of track
so as to be

317"

do with.

The City Council of Anderson will arrange with
private capitalists to rebuild and install the local
electric-lighting plant, with the understanding that
the city can then buy the plant on the installment
olan.
This method is necessary because the city
has already reached its limit of indebtedness.
The city of Wabash is ready to enter into a fiveyear contract for electric lighting. The Wabash
Electric Light Company, whose contract will soon
expire, offers a proposition of renewal at an advance of $8 a light. The present rate is $72. The
City Council thinks better terms can he had by competitive bidding.

Northwestern Notations.
Minneapolis,

Minn.,

-\pril

11.

— Colonel

W.

G.

Bronson of

Stillwater, Minn., has secured options on
the property of the Stillwater Gas and Electric Company, and the Apple Ri\'er Power Company for
Chicago capitalists, who will probably take them
over. -Application has been made to the council for
an extension of the electric company's franchise
for 30 years.
If granted, the new owners expect
to install a complete new plant there at a cost of
The Western Gas and Investment Com$50,000.

pany of Chicago is the company for whom the deal
is
being made. The company expects to further
develop the waterpower at Apple River.

The Glencoe Electric Light Company has contracted with Glencoe, Minn., to pump the city water
for 90 per cent, of the water rent receipts up to
$1,333 and 60 per cent, of the excess of that sum.
The company has a minimum of $800, which the
village agrees to pay if the receipts should fall short
of that amount.
The Iowa, Illinois and Wisconsin Interurban Railroad Company has been organized at Dubuque, Iowa,
with a capital of $750,000. The company will build
a line

from Dubuque

Work

of 30 miles.

to Platteville, Wis., a distance

be begun about the

io

is

of

first

May.

The

street-railway company of Marinette, Wis.,
will erect a large brick car barn and will enlarge the
power station at a cost of $25,000 to $30,000.
The General Electric Company of Duluth, Minn.,

has reduced rates
The Sioux City
Iowa, will make
the street-railway

20 per cent.
Traction Company of Sioux City,
improvements and extensions to
system which will cost complete

They

$1,500,000.

making the

include

will

entire

system on a standard gauge, extending the five city
lines, double-tracking one line, building a line to
South Sioux City, Neb., and to Crystal Lake, Neb.,
besides enlarging the

power plant and car

South Stillwater, Minn.,
light and waterworks plant.
of Minneapolis has been
plans and specifications.

Among
Salt

Lake

will

Professor

engaged

barns.

an

install

electric-

Flather
prepare the
R.

J. J.

to

the Rockies.

—

Utah,

April 9. Bonds to the
will be issued for an electriclighting plant at Logan, Utah.
An electric-lighting plant, to be run by waterpower, will be installed at Fillmore, Utah, by C. .S.
Pulver of Ogden, Utah.
Electric pumps have been installed in the shaft
of the Consolidated Virginia and California Mining
City,

amount of $65,000

Company, at Virginia City, Nev.
The Supreme Court of Utah has reaffirmed the
decision of the lower court in the case of the Salt
Lake and Utah Canal Companies against the Salt
Lake City Water and Electrical Power Company.
The suit was decided in favor of the defendant, and
involves the title to very valuable water rights.
An electric railroad will be built immediately from
Cripple Creek, Colo., to Gillett, at a cost of $75,000.
at

The Consolidated Railway and Power Company
Salt Lake will install many new improvements,
trucks and motors for new engines, and

among them

wheel-boring

The

mills.

proposition

to

give

a

25-year

franchise

to

John D. Ryan, who recently bought the control of
the Boston and Great Falls Electric Light Company
at

Great

Falls,

Mont., will be submitted to a vote

of the people on April 25th.

On

G.

the Pacific Slope.

Seattle, Wash., April 9.
interest of the Snoqualmie

A

bill

drawn

in

the

Falls Power Company,
and intended to protect that company's interest in
the fight for the control of the White River, was
overwhelmingly defeated in the Senate by the Stone
& Webster forces. This bill was also designed to
give the Snoqualmie Falls Power Company and other
companies the right to condemn lands for laying
flumes and to enable them to construct their plants
without much hindrance. The Stone & Webster
Company of Boston, which has control of the Seattle and Tacoma street-railway system and the interurban line, and which has made extensive purchases and has valuable water rights on the White
River, has strongly opposed the Snoqualmie Falls
company in its effort to get in on the White River,
and the two companies have been involved in litigation.

Two

companies, the

Tacoma

Industrial

Company

and the Pierce County Improvement Company, have
been organized for the development of the White
and Puyallup Rivers for electrical purposes. The
former company will erect a plant on the White
River. 25 miles from Seattle, and the latter will build
a similar plant on the Puyallup River, 40 miles
from the city. It is said that these plants will be
the largest electrical power plants ever erected upon
the Pacific Coast, and will represent an expenditure
of several million dollars. Both companies are being financed by Stone & Webster of Boston. The uses
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10 which the power will be put will be to onerate
lie street railways of Seattle and Tacoma, the interurban iine between Seattle and Tacoma, and to furnish power to manufacturing plants in the two cities
and along the interurban line. The White River
plant will be in operation by the end of the year, and
the Puvalhip River plant some time early in the

spring of 1904.
The council of the city of Seattle has passed an
ordinance granting what is known as the Baker
franchise to the Seattle Cataract Company. The
company is permitted to engage in the general busine.-^s of furnishing power and light throughout the
city.

The Dominion government

is

considering the ad-

visability of continuing the Yukon telegraph, which
now ends at Ashcroft. connecting there with the
Canadian Pacific wires, into Vancouver. The cost
from .\shcrofl to \'ancouver would be $25,000. but

the building of this line
service independent of

anv

other

K. Ellis has been appointed superintendent

Heat and Power Company.
H. Holcomb. who has resigned

Light.

He
to

succeeds

W.

go into other

business.

terments.

Dr. Walther Nernst, professor of electrochemistry
has arat the University of Gottingen, Germany,
rived in this counto' and is expected to participate
ElectroAmerican
the
in this week's meeting of
chemical Society at New York. Dr. Nernst is well
known for his investigations along physical and
chemical lines and especially for his invention of
the electric lamp that bears his name.

Thomas A. Rockwell, president of the Fox River
Valley Gas and Electric Company, which has plants
at Neenah. Menasha and Appleton. Wis., will remove some time in Miy from his present home in
Oshkosh. Wis., to Chicago, where he will be more
advantageously situated to attend to his duties as
chairman of the executive committee of the United
Gas and Electric Corporation of Chicago, a company
organized about two months ago to purchase and
operate gas and electric companies.

ELECTRIC LIGHTING.
electric-light plant at Ruston.
improved at a cost of $20,000. B. F.

The

La.,

city.

The new Bergen Turnpike electric railway, between
Hoboken and Hackensack. N. J., has been completed and opened for traffic.
It is a fine piece of
engineering, costing nearly $1,000,000. The road was
constructed under the supervision of Ralph D. Elarle
of Jersey City, N. J.

The directors of the Metropolitan West Side Elevated Railroad Company of Chicago have re-elected
the retiring officers as follows:
President, D. MacAllisler
vice-president
and
secretary-treasurer,
George Higginson, Jr. assistant secretary and assistant treasurer, P. D. Sexton; general counsel,
W. W. Gurley auditor, C. W. Hillman general
manager, H. M. Brinckerhoff.
;

;

Thompson

be
is

The electric-light trustees of Miamisburg, Ohio,
are arranging to purcha^^e a new dynamo to furnish
current for 1,500 incandescent lamps.

DuPauw

University. Greencastle.
Ind., will soon arrange for the installation of an
electric-light plant for the university.
trustees of

Anderson (Ind.)
with which

officials

to

$75,cco

electric-light

instead

paint,

have decided to borrow

make improvements
of

selling

to

the

it.

The Prather & Walker Manufacturing Company
of Athens. Tenn.,

about to

is

owner of the
install

local

electric-light

additional machinery.

B. A. Pcircc has purchased the mills of the New
River Mineral Company at Ivanhoe, Va., where he
and furnish
will install an electric power plant
light for the town.
the recent election in Brown City. Mich., the
proposition to bond the city for $5.00f> for the purpose of erecting an electric-light plant and operating
it under municipal ownership, was carried.

At

Radabaugh and

;

Governor Bates of Massachusetts has signed the
authorizing street-railway companies to act as
carriers cf freight and baggage.
The Boston and Worcester Street Railway Company and
the Worcester Consolidated Street Railway Company have already arranged to enter the freight
business and will soon have freight cars running

bill

common

over their lines

at

regular intervals.

A

charter has been granted by the Vermont Legislature for an electric railroad from Bennington,
Vt, to the Massachusetts state line at Williamstown,
where a short extension of the Hoosac Valley Street
Railway would connect the line with North Adams
and Pittsfield. Terminals will be at Great Barrington, Mass.. and Bennington, and the road will
extend a distance of 60 miles, principally through
the Berksbires.

The Suburban Railway Company of St. Louis has
replacing the equipment destroyed in
the recent fire, and has begun running a line of
the new cars from Sixth and Locust Streets to
Forest Park, the end of the line being at the Union
Avenue entrance to the park. The equioment on
the main line of the Suburban is complete, and the
new cars are said to be the handsomest ever run
on a street railroad.
succeeded in

is stated that John W. Gates will make Paris
headquarters in the near future, during the negotiations for a proposed consolidation of the streetcar systems of Paris by him and associates.
The
names of Westinghouse. McDonald, Gates and de
Braga are connected with the company, which, it

It

will

of the city.

C. C.

on certain streets of the

:

C. V. Weston, formerly chief engineer of the
Union Elevated Loop and the Northwestern Elevated
Railroad Company, and now of the firm of Weston
Bros.. Chicago, has been appointed chief engmeer
of the South Side Elevated Railroad Company, to
direct that company's proposed extensions and bet-

plant,

Warren and Jamestown Electric Street Railway
Company to construct and operate a street railway

the

of the Appleton-Neenah and Appleton-Kaukauna interurban electric railways of the Wisconsin Traction.

associates will erect an elec-

They are in the
plant at Campbell. Mo.
market for a 1.500-lighl alternator, 100- horsepower
inside and outand
the
necessary
high-speed engine
Address C. C. Radaside sirpplies and equipments.

tric-light

baugh. Maiden, Mo.

The electric-light pl.inl erected several years ago
Livingston, Mont., by A. O. Newton, was sold
by H. L. Frank on .\pril 4th. C. S. Hefferlin, representing the Livingston Water Power Company,
was the purchaser, and the plant will be consolidated with the Livingston Light Company, under

at

The plant is
the management of Mr. Hefferlin.
situated in the center of the city and has a large

The semi-annual meeting of the American Society
of Mechanical Engineers is to be held in Saratoga,
N. v.. beginning June 22d, the week preceding the
niL'cting at the same place of the .\merican Institute
of Electrical Engineers.
Interesting visits and excursions will be made by the American Society to
Schenectadv and Lake George.

his

is

said,

will

consolidate the omnibus company, the
company,
the
Thomson-Houston
or two minor companies.

steam-tramway
Electric

Company and one

articles of incorooration

with the secretary
of state of Wisconsin, its purpose being to construct and operate a railway from Milwaukee to
East St. Louis. The motive power is not specified
in the articles, but it 'S understood that an electric
line is proposed.
The comnany is capitalized at $50,cco.
The incorporators are Earl Parcells, Roy B.
Tabor and Robert A. Peet of Chicago, and John
B. Wallace and Harry A. Porter of Mukwonago,
filed

has been thought

said that officials of the General Electric
are contempbiling the establishment of a
for draftsmen at the company's works at
Schenectady, N. Y. Tht young men v.ho desire to
take the course will be obliged to take up the study
and qualify in arithmetic, algebra, geometry and
trigonometry. They will then be sent to the machine
shop, and after a term there will be put through
an examination, and will then go to the drafting
room. It is thought the plan will work well, and
the school will probably be established as soon as
the necessary arrangements can be made.
is

The engineering school of Union College, Schenectady, N. Y., is one of the oldest technical
schools in the country. Founded in 1S45 with Prof.
\\ illiam M. Gillespie at its head, it at once took
a high rank, and for many years was one of the
few engineering schools in America.
From the
first the evident policy of the school was to adapt
the thorough training of I'Ecole des Ponts et Chauswhere Professor Gillespie had finished his
technical education, to the demands of professional
practice.
The school has kept pace with the wonderful development in American technical education and in the increasing demands on professional
training.
Recently a course in electrical engineering, now Deing greatly extended under the supervision of Prof. C. P. Steinmetz, was undertaken.
sees,

W. M. Anthony of Chicago, reporter on office
methods and accounting for the twenty-sixth convention of the National Electric Light Association,
to be held in Chicago. May 25th, 27th and 28th, has
sent out a letter to members, asking for forms, etc.,
used by them in connection with meters, billing,
ledgers, purchases, vouchers, classification of accounts, expenditures, and general information as to
matters relating to this department of their business.
From responses received a ven' complete report is being compiled. The association has already
done excellent work in helping central stations to
systematize their accounts, the standard classification presented two years ago by a committee of

which Mr. Anthony was a member having been
widely adopted. His present work will cover a somewhat broader field, and is sure to be welcomed
by central-station managers and accountants.

TELEGRAPH.
Seventeen employes of the Commercial Cable Company left San Francisco on April nth on the steamer
Alameda for Honolulu with 350 tons of freight and

These men include three chief operprovisions.
ators for the Midway, four for Guam and a number
In the freight which
of carpenters and electricians.
included the unframed
they took with them is
house?, tents, cable instruments, batteries and all
for
installing instruthe necessary paraphernalia
ments and establishing quarters at the landing stations at

The Mihvaukee and Southern Railway Company
has

It

desirable that papers on shop management and kindred topics would make a line of discussion of special interest and value, in connection with the large
establishments which are to be visited at Schenectady.

school

The Common Council of the city of Jamestown,
N. Y., at a recent meeting granted permission to

Charles Curds, chief electrician of the Mackay
Cable Company, is on his way to the Orient to meet
the cable ships that are to lay the cable between
Manila and Honolulu. He says the work will begin at Manila and will be completed by July 4th.

plan, subjects of instruction and outline of
courses, and also lists of faculty, students and alumni
and other data pertaining to the equipment of and
work offered at the school. Harold B. Smith is
professor of electrical engineering at the Institute.
eral

It

C

wcl! known as an architect and
as the "designer of the Electricity Building at the
Chicago World's Fair, died after an illness of some
months in Milton, Mas-., on April 8th.

book of nearly 200 pages and contains information
concerning the organization of the school, its gen-

a

Company

ELECTRIC RAILWAYS.

Henrv Van Brunt,

The

The Philadelphia Electric Company of Philadelphia reports for the year ended December 31, IQ02,
an increase in gross earnings over the previous year
of $126,440, and a decrease in operating expenses
to the amount of $[2,803.
The gross earnings for
1902 amounted to $3,422,411, and the operating expenses and charges reached $2,g6/,g6S. The amount
cf dividends paid during the year was $337,552.

line.

PERSONAL.

mayor

The Barnum & Bailey "Greatest Show on Earth"
has recently arranged for 70 Nernst lamps, ranging
in size from the one-glower to the six-glower type,
for the purpose of illuminating its large canvas
pavilions.
To furnish current for operating the
lamps, the show people have purchased special engines to generate power.
They will also use the
.\ernst lamp e.xclusivelj' for display advertising.

would place the trovernment
L. E.

.\lbert

patronage. Extensive alterations and improvements
will be made.

April iS. 1903

Midway and Guam.

At a recent meeting of the Chicago City Council
two rival fire-alarm telegraph companies were granted
2C-year franchises. The United Fire Alarm Telegraph Company has been operating without a franchise for several years, but was recently ordered to
obtain a franchise. Then the General Fire Alarm
and Watch Service Company was incorporated, and
Both these
offered higher compensation to the city.
companies are now granted franchises. The comis 2V2 per cent, of the gross receipts for
the first 10 years, five per cent, for the next five
years, and 10 per cent, for the remainder of the
term.

pensation

Wis.

SOCIETIES
The Northwestern

AND SCHOOLS.

Association, through
its efficient secretary, Thomas R. Merccin. has issued
the Journal of Proceedings of its eleventh annual
convention, held in Mihvaukee, Wis., last January.
The journal contains a stenographic account of the
proceedings, with papers and discussions, and also
lists of officers and members.
Electrical

About 30 of the engineering students of the LTniMichigan are making a lO-day inspection
some of the important manufacturing centers
in the East under supervision of members of the
versity of

trio to

faculty.

Among

Pittsburg.

the cities visited will lie Toledo,
and Niagara
Philadelphia, New York
the principal plants of an engineering

Falls, where
interest will

be visited.

The thirty-third annual catalogue of the Worcester
Polytechnic Institute, Worcester, Mass., for the colIt is
lege year 1902-1903. has recently been issued.

PUBLICATIONS.
The Sprague Electric Company of New York city
has issued March bulletins descriptive of its directcurrent generators of the single field-coil type and
its direct-current generators of the split-pole type.

"How

to

Pack Gas-engine Cylinder Heads,"

is

leaflet, giving full directions for cutting gaskets, preparing the flange and applying the
gasket, so that the most efficient service may be obThe leaflet is issued by the H. W. Johnstained.
Manville Company. lOO William Street. New York.

an interesting

The Sterling Electric Manufacturing Company of
Warren, Ohio, has issued a neat booklet entitled
"Sixteen All-ways." in v.hich are aptly set forth the
merits of the Sterling special incandescent lamp and
The Sterits claims on the lamp-consuming public.

;;

April

WESTERN ELECTRICIAN

1903

iS.

lamp is described as the one
power "all-ways always."

ling

that gives 16 candle-

The Cutler-Hammer Manufacturing Company
Milwaukee, Wis.,

is

distributing price

scriptive bulletin, covering its
field regulators for insertion
logue. Anticipating a heavy

new

C.

lists

of

and a de-

& H. dynamo-

perpetual catademand for these instruments, the company has put in a stock of 2,000
of them, and is therefore in a position to make
prompt shipments.
in

its

The new fire-alarm telegraph equipment purchased
Electric
Company of Binghamton,
the Star
N. Y., by the city of Cleveland, has been installed
and Is nearly ready for service. Fire Director Lapp
says the equipment is very satisfactory, bringing the
total number of boxes operated in the city up to 421.
of

It is proposed, according to recent newspaper accounts, to build a line of pneumatic tubes across the
English Channel from Dover to Calais. The tubes
would be about three feet in diameter and would
be suspended by pillars about Soo yards apart. Mail,
small parcels and even passengers, it is predicted,
could be transported across the channel by this means
Telegraph and telephone cain about 15 minutes.
bles could also be carried on the structure.

Arthur Hultqvist, assistant engineer in the workshops of the electric street railways of Gothenburg,
Sweden, has recentlj-- constructed a brake for electric motors which consists of a small automatic reversing switch (omkopplare), which is fastened near
the motor. On every machine is a pendant handle
bearing the words "emergency brake" in red letters.
If a workman should happen to be caught in the
machinery or any other accident should occur, the
machinery- can be quickly stopped by puUine the
handle, which sets the brake in action. It is expected that this brake will be found very useful in
every establishment where electric motors are in
use.

TRADE NEWS.
City, Va., wants to purchase a compound
engine of Corliss type, 150 to 175 horsepower, for
use in its electric-light plant. Address J. A. Clark,
Bedford City.

The Jacksonville (Texas) Electric Company is in
the market until May ist for dynamos, rheostats,
switchboards, meters, wire, belting, electric fans, cedar poles and insulators.

moved

51
it

new

quarters at 202 and 204 Center
Street, where with largeb"" increased facilities it will
rapidly growing business to
able
handle
its
be
to
greater advantage.
to

Electric Company is now employing
between 10,000 and 11,000 hands in its Schenectady
works. The weekly payroll amounts to nearly $125,000.
These figures do not include the plants at

The General

Lynn, Mass., and Harrison, K.

new

electrical supply

J.

house

to be

opened

in

Portsmouth, Ohio, by John A. Grimes. This, It is
said, will be the only supply house of the kind in
the vicinity, and as Mr. Grimes has had much experience in the electrical business, it is thought he
will do an extensive business.
C. J. Field, 29 Broadway, New York city, announces that he can supply vitrified glazed-clay conMr.
duits of both the single and multiple-duct types.
Field has had a wide and extended experience in
the conduit business, and states that he is ready to
contract for complete installations of conduit systems or to furnish the conduits separately.

Sealed proposals will be received at the office of
supervising architect, Treasury Department,
Washington, D. C, until May 12th, for the construction, including plumbing, heating and electric wiring
and conduits, of the extension to the United States
Dostoffice and courthouse at Beaumont, Texas, in
accordance with the drawings and specifications,
copies of which may be had at the office of the supervising architect, or at the office of the custodian
at Beaumont, Texas.
the

The cedar-pole trade will be interested to know
that the Holcomb-Lobb Company has retired from
the cedar business and that the William Mueller
Company of Chicago has purchased the former comalso
pany's entire stock of cedar posts and poles
its principal yards at Marinette, Wis., and Mason;

Mich.

ville,

The William Mueller Company

feels

that this deal places it in a very advantageous posigiving it, in conjunction with its own yards, local connection with all the trunk lines on the Northern peninsula. In addition, it has yards at Metropolitan, Felch Junction, Escanaba, Spalding. Mason-

Although the Canadian tariff permits the introduction of products from the United Kingdom on

ville,

Marinette, Wis., and
James Jeffrey is the assistant man-

Blaney and Raber, Mich.

jewelry business, Mr. Becken supplies the trade with
the familiar Paillard non-magnetic watch, which is
extensively used by electricians and others who come
in contact with dynamos and motors.

Owing to the rapidly increasing demand
hammer drills and expansive lead bolts, C.

for Peirce
L. Peirce,
on May ist
his factory to larger
Jr.,
quarters at 12 South Jefferson Street, Chicago.

remove

will

The

Electric Appliance Company, Chicago, selling
for Gutmann alternating-current wattmeters,
especially enthusiastic just now over the large
The company mainsales of its glass-case meter.
tains that this meter is the neatest in appearance,
lightest in weight and smallest in dimensions of any
meter on the market; that its superior workmanship
guarantees maintenance of accuracy and of service.
It will send its new wattmeter catalogue to anyone
interested.

agent
Is

tion,

Bedford

has

two-thirds the duty which goods
of the world, including the United
the imports of electrical apparatus
States are much larger than from

Great Britain.

A

MISCELLANEOUS.

The Electric Contract Company, formerly of
Maiden Lane, New York city, announces that

payment of only
from other parts
States, must pay,
from the United
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;

also Chicago, 111.
ager of the Mueller company.

is

The Whitehead Machinery Company

of Davenoffering for sale three General Electric alternators of 150,
120 and 6o-kilowatt capacities, and a 75-kIlowatt Thomson-Houston direct-current generator.
These machines are from
the plant of the People's Light Company of Davenport and were in operation up to last month. They
are guaranteed without electrical or mechanical defect and in first-class condition.
The Whitehead
Company also offers a Buckeye cross-compound and
an Atlas tandem-comoound engine.
port,

Iowa,

is

The Federal Electric Company of Chicago is distributing special colored card advertising, with the
idea of still further interesting central-station men
in the money-making powers of the Federal electric
sign.
It urges the purchase of Federal signs as an
inducement for the central-station customer to increase his bill for current.
sign that runs three
or four hours a night is practically the same as a

A

motor taking the same amount of current and running at full load all the time. The Federal company
states that over 100 cities now have Federal signs
in service, and offers this fact as a most excellent
argument why others should also push this branch
of central-station business through the aid of Federal

signs.

The

Electric Storage Battery Company of Philadelphia, manufacturer
of the Exide battery, has
added a number of new Exide-battery depots to the
list of stations hitherto announced, the complete list
at present embracing the following stations
York, 148 West Eighteenth Street; Philadelphia, 250
North Broad Street Boston, 39 Stanhope Street
Buffalo, 200 Pearl Street; Chicago, 264 Michigan
Boulevard; St. Louis, 3937 Olive Street; Rochester,
Toledo, 715 Jefferson Street
158 South Avenue
Detroit, 265 Jefferson Avenue. ,The increasing use,
and the great convenience of these depots to users
of electrical vehicles equipped with the Exide battery has encouraged the company to increase them
as rapidly as favorable locations can be secured.
New stations will therefore be announced from time
to time.
:

BUSINESS.

;

Before placing fan-motor orders for next season,
the trade is asked by the G. I. Company of 572
First Avenue, New York city, to "be sure and see
the Paragon black fan

and get

prices."

Becken, the well-known jeweler of Chicago,
increasing business, has
his constantly
found it necessary to seek larger quarters and is now
located in the new Powers Building, Monroe Street
and Wabash Avenue. In addition to his extensive
A.- C.

owing

New

to

;

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Signaling Apparatus. Francis W. Dunbar
and William W. Dean, Chicago, 111., assignors
to the Kellogg Switchboard and Supply Company, Chicago, 111. Application filed December

724,451.

26,

1900.

Switch Mechanism for Telephone Trans724,478.
mitters.
Charles Holmok, Cleveland, Ohio, assignor of one-half to Walter Kroelling, CleveApplication filed April 30, 1902.
land, Ohio.
The disconnecting lever of a telephone receiver is combined with spring conductors secured thereto, contact
strips arranged to engage with the spring conductors when
the lever is raised and a fulcrum point for each spring.
Field-magnet Core. Charles R. Meston
St Louis, Mo., assignors to the Emerson Electric Manufacturing
Company, St Louis, Mo. Application filed June

724,484.

and Thomas M. Meston,

14,

Electrical Motor for Ceiling Fans. Wal724,498.
Application filed
ter F. Phelps, Dayton, Ohio.
February' 2, 1903.
a tubular shaft inclosed by a carrier. A
revolving fan-blade holder moves with the carrier, and
switch mechanism and resistance devices are mounted
upon a stationary part of ihe motor below the moving
parts of the motor. (See cut on nest page.)

The motor has

Protector. Charles
A. Rolfe,
assignor to the Rolfe Electric
Chicago, 111. Application filed June

Electrical

Chicago,

111.,

Company,
6,

April

7,

igoj.

Electromagnetic
Valve-controlling
Appa724,528.
ratus.
Isaac G. Waterman, Santa Barbara, Cal.
February
Application filed
27, 1902.
Combined with a valve having a valve stem are an
electromagnet, an armature applied to the valve stem, and
means for adjusting the armature and electromagnet relatively of

each other.

1900.

The device

consists of a spiing carrying an electrode at
its free end, a hsed electrode, and a pin cf softenable
material engaging the electrodes and holding the spring
against action.

Electrical Control of the Flow of Water
724,527.
Isaac G. Waterto Basins of Washstands, etc.
man, Santa Barbara, Cal. Application filed
.

Februarj'

27, 1902.
A self-closing electromagnetically opened valve governs
the water supply and means operated by the rise of the
water in the receptacle are adapted automatically to open
the switch when the water reaches a predetermined

Cables.

Edwin

Application
Mechanism

T. Greenfield, Montlcello, N. Y.
July 31, 1902.

filed

for the

above process

is

described.

Thermo-electric Battery. Benjamin J. Hall,
Barnes, England. Application filed July 16, 1902.

724,572.

In the apparatus are a series of thermo-electric couples,
an air-inlet arranged to conduct cold air between the
proximate ends of ibe couples, and an air outlet spirally
surrounding the tnds of the couples and adapted to conduct heateo gases, and a source of heat with which the air
inlet

Electric Brush-holder.
Niels A. Christen724,544.
Application filed May 16,
sen, Milwaukee, Wis.
1900.
The device comprises a metal housing in which the
brush loosely fits and is movable endwise, an arm pivoted
to the housing and connected therewith by a tension
spring, and a polygonal block eccentrically pivoted to the
arm and adapted to bear against the outer end of the

and

air outlet communic<ite.

Rudolph Johanns, BrookN. Y., assignor to Friedrich Junge, Silverlake, N. Y.
Application filed December 11, 1902.
The cell comprises an anode, a cathode, an inverted

724,580.

Electrolytic Cell.

lyn,

trough above the cathode, and a conduit extending from
the trough to a point beyond the limiting surface of the
electrolyte.

brush.

1902.

The core is bnilt np entirely of laminations having polar
projections, at which polar projections the laminations are
of varying widths.

724,507.

Office)

height, thereby causing cessation of the electric current,
whereby the valve Will theieupon automatically close on
the cessation of the electric current and the supply of
floid be cut off.
(See cut on nest page.)

Process of Preserving Perishable Food
Products. Charles E. Davis, Chicago, III, assignor to Elmer A. Sperry, Cleveland, Ohio.
Application filed February 9, 19OT.

724.553.

The process of treating perishable produ-^ts consists in
placing them in a confined chamber, electrolyzing air,
and bringing the electrolyzed air into contact with the
perishable products while the gases in the electrolyzed air
are in an active and nascent state. (See cut on nest page.)

Telephone System. John H. Mason, Phil724,594.
adelphia, Pa., assignor to the Wheatstone Bridge
Telephone

bringing the electrolyzed air into contact with the perishable products wbile the eases in the electrolyzed air
are in an active and nascent state.

Art of Manufacturing Armored Electric
724.570.
Cables. Edwin T. Greenfield, Montlcello, N. Y.
Application filed July 31, 1902.
The described method of armoring an insulated electric
cable consists in continuously rotating the armoring material around the cable and simultaneously causing ii to
be forced into successive spirals about the outer surface
thereof with a "set" which prevents it from unwinding.
724.571.

Machine

for

Making Armored

Electric

Souderton,

Pa.

Applica-

1902.

Controlling Device for Electric Motors.
William B, Potter, Schenectady, N. Y, assignor
to the General Electric Company, Schenectady,

724,611.

N. Y.

Apparatus for Preserving Perishable Food
Davis,
Chicago,
111.,
Charles
E.
Products.
assignor to Elmer A. Sperry, Cleveland, Ohio.
Application filed Februarj' 9, 1901.
The apparatus comprises a confined chamber to receivii
the products, me^ns for electrolyzing air. and means for

724.554.

Company,

tion filed April 12,
See page 311.

Application

filed

August

13,

1898.

In the controller are combined with the switch an actuator therefor, and a resilient connection between the
actuator and the switch so constructed and arranged that
the initial movement of the actuator will cause Ihe switch
to move simultaneously at a ditferent rate of speed.

Low-water Alarm for Steam Boilers. Stephen H. Ralph, Marion, Ind. Application filed
July 31, 1901. Renewed June 19, 1902.
A low-water condition actuates a circuit-closer which

724,613.

electrically

alarm

opens the steam whistle and

Electric
Accumulator.
Predari, Weimar, Germany.

724,619.

operates an

bell.

Albert
SchmidtApplication filed

July 24, 1902.
The accumul'tor consists of lead plates, a magma applied to the negative-pole electrode and composed of a
mixture of lead oside, red lead, calcium hydroside, alkali
thiosulphaie and a suitable binding material, a magma for

.
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the p3siii"?e-pole electrode, composed of a mixture of lead
ostde. red lead, porous spoagy lead and a suitable binding
material, aad a 3Dit<ble e>ectrolyte in whicb tbe plates are
immersed after formatioo.

System for
724.627.
Abram
Carriers.

the Electrical Propulsion of
D. Swegle, Fayette, Mo., assignor of one-half lo Daniel A. Swegle, Galesburg, 111., and Isaac L. Swegle, Fairview, 111.
Application filed July iS, 1902.
Id the f^ystem are a cairier. a motor supported theieby
and suitably e^^red wiib tbe tractioD wbeel thereof, an
eieciroroaRnetic brake device supported by the cairier,
circuits iiicIudiDe tbe motor and bruke maguel. means for
supplyiog tbe circuits with current a device adapted to
operate reciprocally for control liog tbe circuits, and
means fcr automatically operating tbe device at a predetermioed point (See cut.)

Telegraph Key. Edwin T. Thorpe, Dickerson Run, Pa. Application filed December 12,

724.628.

April iS. 1905

assignor of two-thirds to Everett W. Brooks and
Robert L. Gifford, Chicago, III.
Application
filed April 28, 1902.
The switch comprises a bed plate, a pair of standards
mounted tbcron. a U- haped switch member pivoially
mounted intermediate iis open and closed ends in and
between tbe standards, spring contact blades secured to
each of ihe arms of the switch member 00 opposite sides
of its pivotal point, and a pair of contact posts mounted
00 the base plate adjicent and cooperating with the
spring contact bUdes ou each side of ihe switch pivot.

Third-rail

724,762.

Electric-railway

System.

Will-

iam G. Wagcnhals, Cincinnati, Ohio, Application filed January 28, 1903.
A continuous protecting cover with depending sides is
secured to ih-i supporting chairs of the rail, and insulating
blocks are grooved to re eive and sustain thtj rail. The
blocks are provided with petticoat Qanges to prevent
moisture accumulating on the lower surface of the insulatois.

1902.

Ad improved

telegraph key

is

Automatic Audible Fire-alarm Transmitter
and Signal. John H. Munchausen, Brooklyn,
N. Y. Application filed February 25, 1902.

/-4.9I7-

Parts of the invent on are a hell, a hammer, means for
actuiit nu the hammer, a spring-contact, a fuse mechanically connecting and restrainii g the hammer and spring
contact, a second contact fiom which the spring contact is
spaced by the hammer and fuse, and a normally open
electric

signaliiig

hammer and

st<riiig

including both contacis. .tde
contact being sfmulianeously released

circuit

from each other upon the melting of tbe
Trolley.

724.927.

fuse.

Charles A. Olsen, Pittsburg, Pa.
a

knuckle

iS,

Carl T. J. Oppermann,
Application filed February

Electric Controller.

London,

England.

1903.

A controller switch for electrically propelled vehicles is
described. It crmprises a cylindrical pait rotatably
mounted in rubbing contact wiih two stationary sets each
of four spring contact fingers which are electrically connected to the poles of two equal sets of battery ceils, to
the armature brushes of the motor, to a resistance, and to
the one terminal of the motor field coils whereof the other
terminal is connected to the one pole of one of the sets of
battery cells.

Coin-controlled Electric Meter. Ralph E.
Bates, Winchester. Mass.. assignor of two-fifths
to Horace Van Everen. Cambridge, Mass. Application filed Januarj' 14, 1901.
The meter has in combination, metering mechanism, a
main switch, a coin-receiver, means to hold tbe main

Ventilator for Electric Motors for Cars.
Horace B. RowlantJ, Philadelphia, Pa., assignor
to the Electric Motor and Generator Ventilating

724.948.

switch closed, means to release the holding means connected with tbe metering mechanism and disconnected
from the holding means by the coins in the coin-receiver.

Company.

Application

Renewed February

3,

filed

March

25,

1902.

1903.

In a car are a plurality of motors, a casing surrounding
each of the motors, exhaust openings in the casings, a
hood and pipes leading from the hood to each of the moior
casings.

Controlling Device for Elevators. Albert
H. Buckelew, Newark, N. J., assignor to the
Otis Elevator Company. East Orange, N. J.

724.662.

17,

Application filed August 2, 1901.
The machin:> comprises a rotary cloth cutter carried by
swinging arms and driven by an electric motor.

joint connecting the sections.

724,654.

November

Patrick

Boston, Mass.

724.928.

thereby, fcee to turn relatively thereto, a spring interpesed
between tbe fly-wbeel and motor for producing the effect
described, and a guide for the spring comprising a ring
concentric with the axis of rotation of the fly-wheel.

filed

Machine.

Howe. Boston, Mass.. assignor of five-sixths to
the Fenno Cloth Cutting Machine Company,

Application filed December 24, 1902.
The troll* y pole is formed of two sections with

described.

Means for Preventing Fluctuations in Ro724,645.
tary Motors. James J. Wood, Fort Wayne, Ind.,
assignor to the General Electric Company, Schenectady, K. Y. Application filed May 31, 1900.
Combined witb a rotary nulor are a fly-wheel driven

Application

Cloth-cutting

Electrical

724,869.

1897.

Ventilating Device for Electric Motors for
Cars. Horace B. Rowland, Philadelphia, Pa.,
assignor to the Electric Motor and Generator
Ventilating Company. Application filed April

724.949.

In the device are circuit-breakers, mechanically operated locking device, means for operating the same
controlled by the movements of the elevator, and an electrically controlled locking device controlled by the circuit.

igo2.
Renewed February 3, 1903.
In tbe dpvice are a casing surrounding the motors, hoods
on each end of a car. a pipe communicating with each of
the hoods and with the motor casing and valves in the
pipe, adapted to be operated in order to cause the air
to enter the motor casings and drip outlets between the
valves and casings.

19,

NO. 724,527.

—WASHSTAND

CONTROL.

Electrical Smelting Apparatus.
Robert L.
Barnhart, Charleroi, Pa. Application filed May
14, igo2.
Two oppositely situated orificed heads adapted to be
charged with electricity and insulated from each other are
combined, and means for forcing the plastic minerals
through the orificed heads, forming meeting rods or bars
of ihe minerals, and an insulating box lying between the
beads and covering the adjacent ends of the beads.

724,778.

Electric
Motor.
Arthur C. Eastwood,
Cleveland, Ohio. Application filed January 15,

724,827.

1903.

O -e claim reads: In an electric motor, the combination
of a frame, two reactive elements supported thereby, one
of tbe elements having tubular extensions journalcd in
the frame, the second of ihe elements being carried on a
shaft held in the extensions of ihe first member, with
means for retarding to any desired extent the speed of rotation of one of the members.
A^oltameter for the Electrolysis of Water.
Garuti and Riccardo Pompili, Tivoli,
Application filed April 11, 1902.
The voltameter comprises a chamber having conducting

724,842.

Pompeo
Italy.

CEILING FAN MOTOR.

NO. 724

Electrostatic Separator.
Clinton
724.679.
bear, Boston, Mass.. assignor to the

E.

Dol-

American
Mining and Metal Extraction Companv, Boston,

Mass.

Application

See page

filed

March

25,

1901.

305.

Controlling System for Railway Vehicles
or Trains. George Gibbs, New York, N. Y.
Application filed April 11, 1902.
An operating and controlling system for railway vehicles
and trains is described. It comprises an electric power
circuit embodying a controller and a controlling circuit
embodying a governing switch, an air-brake system, a signal system having a tripping device and means engaged
by the tripping device when the signal is in danserindicating position to set the brakes simultaneously and
interrupt the power circuit.

724,090.

724,704.

cago,

Circuit-breaker.
111.

Application

walls acting as electrodes, an apettured diapiiragm dividing the chamber into two compartments insulated from
each other and from the diaphragm, and pervious metallic
coverings on both faces of tbe apertuted portion of the

diaphragm.
Insulator.
Ferdinand W. Gregory, New
York, N. Y. Application filed August 9, 1902.
A bollow knob-like insulator has upon its exterior a

724,848.

vertical face spanning the width of tlie insulator and longitudinally across the face a groove of sufficient depth to
house a line wire.

System for Elevators.
Cyprien O. Mailloux, New York. N. Y., assignor
to the Otis Elevator Company, borough of Manhattan,

New

York, N. Y.

Application

filed

July

Renewed March 24, 1897.
1896.
In the system are the rontrolliog circuit, floor switches
autoraaticaliy operated by the car, and a series of switches
in ihe car corresronding to tbe several landings and each
connected to the floor switch of its respective landing.

23.

Switch for Electric-lighting
Other Circuits. George W. Nistle, Chicago.

724,730.

Cut-out

or
111.,

May

13,

1902.

Renewed

Automatic Electric Elevator. Plarold RownChicago, 111., assignor to the Burdett-Rowntree Manufacturing Company, Chicago, 111.
Application filed June 28, 1901.

724.951.

tree,

this application filed August S, 1899.
One cUim reads: The combination with ihe case provided with a base of insulation and with a cover transversely divided near one end, a partition across the case
at the division, binding posts at one side of the partition,
indicating and controlling niecbanism at ihe orber side of
the partition, a buzzer or audible signal located on tbe
cover over the binding posts, and push-butions and semaphore windows in the other portion of the cover.

tlie shaft.

Electrical Controlling

filed

1903.
Combined with a number of motors and their casings
are a pipe connecting the casings, a pipe coinmunicating
with the pipe inteimediate the casings, and a hood on the
pipe constructed to collect air and direct Ihe same to the
casings regaidless of the direction in which the car is
moving,
3,

and

New

724.722.

Application

February

Indicating and Controlling Apparatus. Cyprien O. Mailloux, New York, N. Y., assignor
to the Otis Elevator Company, New York, N. Y.
Original application filed July 23, 1S90. Divided

Electric

carried by the holder and adapted to be actuated by insertion of ttic tool and other contacts electrically connected
to the first-named contacts and adapted to complete circuit to the tool when engaged by the latter.

pany.

725,001.

Samuel T. Hutton, Chifiled March 15, 1902.

Tool Holder. Max Loewenthal,
York, N. Y., assignor to the Prometheus
Electric Company, New York, N*. Y. Application filed July 24, 1902.
The holdtr has normally open co-operating contacts

PROPULSION OF CARRIERS.

In an automatic elevator are combined a car-hoisting
a slow-speed motor for actuating ihe carhoisting mechanism and a high-speed motor for also
actuatiug the hoisting mechanism, and means for transferring the load from the high-speed motor to the slowspeed motor as the car approaches its stopping point.

The device comprises a metal receptacle for a ccnducting liquid and a rotative shaft which passes through
of the walls of the receptacle and is provided with a
contact arm adapted for immersion in the liquid during
the rotation of

—ELECTRICAL

mechanism,

one

724.721.

NO. 724,627.

Ventilator for Motors for Cars. Horace
724.950.
B. Rowland, Philadelphia, Pa., assignor to the
Electric Motor and Generator Ventilating Com-

NO. 724,553.

724,856.

— PRESERATION

OF PERISHABLE FOOD
PRODUCTS.

Secondary-battery

mann. Berlin, Germany.
19,

Electrode. Josef HahApplication filed July

1902.

The electrode consists of a base frame having a continuous lip on its inner wall flush with one of its faces, a
back of strands connecting the continuous lip, and cross
bars flush witb both sidts of the fiame connecting the
back strands and dividing the back into compartments.
724,860.

Attachment for Overhead Electric Carriers.

Henr>' M. Harding, New York, N. Y. Application filed April 21, 1902.
The device combines wiih ihe conductors for the electric

proiective casing surrounding the consuch a manner as to prevent the falling of sparks

current, a

ductor

in

Automatic Circuit-opener or Closer for
725,010.
Electric Bells, etc.
Carl C. Rasmussen, Harlan
and Hans P.
plication filed

Rasmussen, Callender, Iowa.
September 26, 1902.

Ap-

In the circuit-clcser and breaker are a roiatable case, a
contact fixed in each side cf the center of the case, adjusted circuit-closers in the case, and means for rotaiably
mounting the case for opening and closing an electric
circuit.

Reissue.

Edward G. Acheson, Niagara Falls, N. Y. Application filed February
II,
Original No. 718,892, dated January
1903.

12,104.

20,

Electric Furnace.

1903.

The furnace has a carbon electrical conductor with a
protecting layer of refracloiy carbide ai:d electrical connections at the ends of the conductor.

'

WESTERN ELECTRICIAN
EVERY SATURDAY.
Vol.

XXXIL

CHICAGO, APRIL

Power and Lighting Plant

for

British

About 30 miles directly west of Rossland, B. C,
and 12 miles east of the town of Grand Forks, is
The town is situated
the small town of Cascade.
on the Kettle River, which at this point descends
in

a

series

of rapids

and

that at the

From

utilization

narrow
For

3.

I.

Power House

at

dam

level.

gates the water

is

conveyed through

and grooved staves, 2% by 7 inches, cut in circular
segments and machined to the radius of the pipe.

falls.

natural

Fig.
Fig.

the

to

a wooden pipe, 7 feet in diameter, for about 1.400
feet.
This pipe is constructed of Oregon-fir tongued

power, the Cascade
Water. Power and Light Company has built a large
waterway,
pipe
line,
power
house and transdam,
mission line from Cascade to Phcenix, where the
largest and most productive copper mines in the
"Boundary District" are situated. The Cascade company is owned by the London and British Columbia
the

of this

enough

avoid any appreciable loss of head,
delivering the water with a head 'almost equal to

eral

120 feet in passing throug-h a half mile of

No. 17

1903

35,coo cubic yards of rock, are of dimensions lib-

Columbia Mines.

rocky gorge

25,

The

staves are looped at 12-inch intervals with threefourths-inch round steel bands, cast-iron connecting
Provisions have
shoes being used for clamping.
been made at the bulkhead and in the width of the cut
for the installation of a similar and additional pipe.
From the stave pipe the water is carried through

Cascade.

Transformers and Rear of Switchboard

in

Power House.

Fig.
Fig. 4

per minute.
The two exciters, each
capable of exciting all three generators at one time,
are 45-kilowatt, 120-volt, shunt-wound dynamos, selfcontained.
They are of the two-bearing type, and
revolutions

direct-coupled to independent turbines, operating at 500 revolutions per minute.
The turbines
are S. Morgan Smith wheels made at York, Pa.,
and the governors are the Escher-Wyss make from
Switzerland.
Fig. 3 shows the transformers, nine in all, three
in each bank, which are of the standard Westinghouse, self-cooling, oil-insulated type, having a
capacity of 250 kilowatts at 80 per cent, power factor, or 312^^ kilowatts at ico per cent, power factor,
star connection, and wound for a ratio of 2,000

are

.

Interior View of Power House.
Interior of Sub-statioD at Phoeois.

POWER AND LIGHTING PLANT FOR BRITISH COLUMBIA MINES.
Goldfields

Company and

the plant represents an in-

vestment of approximately $500,000.
The dam, placed just above the entrance to the
gorge, is of timber cribwork, with a 40-foot base
top.
The mid-section is 50 feet high,
tapering to 25 feet at the sides, while the total
length is 400 feet. It is buift on a solid rock bed
to which the foundation timbers are bolted, 10,000
This
cubic yards of rock being used for filling.
dam raises the water 36 feet above the natural level,
giving an effective head at low water of 156 feet.
The permanent water level is 10 feet below the
top of the dam, and is controlled during high water
bv 12 sluicewaj-s, which can be opened to 12 feet
below the natural river level, giving a passway of
These sluices are closed
about 2,000 square fe^t.
by means of 12 by 12-inch squared timbers in
irrooves, operated by a traveling winch running
on a track over the top of the dam.
From dam to power house the water first passes
through a 225-foot open rock cut, from which it
enters a tunnel driven through 410 feet of solid
Canadian
rock, passing under the track of the
Pacific Railway, and then into another open rock
cut, 5C0 feet in length, at the end of which the
bulkheads and controlling gates are located. These
cuts and tunnel, representing an excavation of about

and 24-foot

250 feet of circular steel pipe, 7 feet in diameter,
resting on concrete piers and anchored into solid
rock to avoid end thrust. Where this pipe passes
alongside of the power house, three four-foot pipes
and one two-foot pipe are taken off below the
floor level of the power house to supply three 36inch turbines for generators and two 12-inch turbines for exciters.
Fig. I is a general view of the power house,
showing the standpipe at the junction of the stave
and steel pipes. This standpipe relieves the pipe
line from excessive water-ram strains, and incidentally voids any air taken into the pipes. About
10,000 cubic yards of rock was removed for the
site of the power house, in a natural baj-- at the foot
of the falls.
This building is of substantial fireproof construction 150 by 50 feet, with stone
foundation 22 feet deep on the lower side, and
brick walls 30 feet above floor level, the height
to peak of roof being 45 feet.
It has been designed
with a view to lengthening it when required.
Figure 2 shows the interior of the power house
and the generating plant.
The three generators
are standard Westinghouse, three-phase, two-bearing, direct-coupled, 2,200-volt, 750-kilowatt machines
at 80 per cent, power factor, or 940 kilowatts at 100
per cent, pdwer factor, 60 cycles per second, 300

on both high and low-tension windwith full-load efficiency of 97.6 per cent. As
the taps are brought out near the neutral point,
which is grounded, it is impossible to maintain a
dangerous voltage in the auxiliary circuit.
to 20,000 volts,

ings,

The current from the high-tension side of the
transformers is carried to a row of high-tension
fused circuit-breakers, situated alongside of the
building behind the main switchboard, as shown in
Fig. 3.
These switches are placed on independent
marble slabs, with marble barriers between.
The
current leaving these switches enters a high-tension
bus and is carried to the line switches at the rear
of the building.
These line switches are grouped
switches, opening all three wires at the same time.
Each switch is furnished with a time-limit tripping
device, and reversed-current tripping coils, so that
overloads can be carried for a period of from one
to 10 seconds, as the local conditions call for, or
either line can be cut out automatically in case of
trouble.

The switchboard

for the low-pressure side conof seven panels of blue Vermont marble, one
panel for each generator, one for the two exciters,
and a feeder panel for each group of transformers.
The six lightning arresters, located just above the
sists

switches in the

gable of the

roof,

are the

"low-

1

:

WESTERN ELECTRICIAN
equivalent" Westingliouse style, giving protection
transmission at
for
lightning discharges

against

20.000 volts.

A

wide is cleared, and
feet
rlgtit-of-way i,^
transmission lines erected from Cascade via Grand
Forks to Phoenix, a distance slightly over 21 miles.
The high-tension circuit consists of two separate
three-phase transmission lines, each carrying three
No. 3, B. & S. copper wires, with room on each
Throughout it is one of
line for another circuit.
the most substantial and well-constructed lines in
the Dominion.
The poles are of heavy cedar, and on tangents
are spaced not over 100 feet apart, and on curves
at less distances, in some cases as low as 50 feet.
No angles are turned, but all changes in direction

No side or head
easy curves.
guys have been used except at extra heavy spans
across rivers, etc
The work on this line, as well as all construction
of line

made with

of the plant, is a decided credit to
local engineer, William Anderson,

the company's

who

has

de-

signed and executed the work, and to the constructing engineer, W. G. McConnon.
A three-mile feeder is taken off at Grand Forks.
miles from Cascade, to the Granby smelter
12

cago Edison Company, Mr. Junkersfeld, under the
direction of Mr. L. A. Ferguson, second vice-president
of the company, has had charge of the development
of the present system of high-potential, alternatingcurrent generation and transmission and distribution
through sub-stations by direct current.
In addition to his membership in the Institute,
Mr. Junkersfeld is vice-president of the Chicago
Electrical Association.
He has read papers before
these societies and also before the Association of
Edison Illuminating Companies and other technical

Grounding
By

G.

N. E.\STMAN.

sub-station at Phoenix is located at an altiof about 3,500 feet above the power house.
The building is of brick, with one end left for future
and contains the transformers, line
extension,
switches, fused circuit-breakers, switchboards, etc.,
substantially duplicating those at the power house.
Fig. 4 shows the interior of this sub-station, which.

be called upon to

supply current for two 700-horsepower. Westinghouse, type-C motors for driving two large compressors, a lOO-horsepower motor for stone crusher.
and a 150-horsepower motor for hoist, as well as
furnishing the current for lighting the town of
Phcenix.

have a supply, at low water,
This will enable the
for about 6,200 horsepower.
doubling of the present output. All the plans were
made and carried out with the view of extending
will

it

its full capacity, and from present inwould seem that the company will have
demand for all the power it can furnish.

the plant to
dications
a

it

P. Junkersfeld,

Local Honorary Secre-

tary of the Institute,
In selecting Mr. Peter Junkersfeld to succeed Mr.
its secretary, the Chicago chapter
Institute of Electrical Engineers
has chosen wisely and has honored one of the most
promising of the younger electrical engineers of
Mr. Junkersfeld is a prominent member
the West.
of the engineering staff of the Chicago Edison and
Commonwealth Electric Companies, his title being
assistant In mechanical
R. H. Pierce as
of the American

engineer.

character
fessional

V^^^^^

T he high
of

his

work has

proat-

tracted attention, and a
pleasing personality

adds emphasis to wellbalanced mental attainments.
Mr. Junkersfeld is a
native of Illinois, havnear
ing
been born
Champaign on October
PETER JUNKERSFEL-D.
Gifted with
17, 1869.
an in-born taste for mechanics, he naturally found
his way to the engineering department of the UniHe
versity of Illinois, so near his boyhood home.
graduated from the electrical-engineering course of
that institution in 1895, and since that time has
made his home in Chicago.
Soon after graduation Mr. Junkersfeld entered
the service of the Chicago Edison Company.
His
experience with that company and also with the

Commonwealth

Company, which is closely
allied with it, has been a varied and fruitful one.
Beginning in the Harrison Street station, Mr. Junkersfeld had two years of station work, followed by
one year as a draughtsman at the general offices,
one year as chief draughtsman, and has now been
Electric

four years in his present position. He has devoted
particular attention to alternating-current work, and

was in charge of the reconstruction of the Commonwealth plants, being one of the first to employ
the

four-wire,

three-phase

tribution on a large

sc.ile.

system of primarv disParticularly for the Chi-

Fig,

i

FIG.

GROUNDING OF ALTERNATING-CURRENT SYSTEMS.
I.
^DISTRIBUTION OF CONDENSANCE IN THREE-CONDUCTOR LEAD-COVERED CABLE.

with an ohmic resistance or inductive reactance will
also produce a change in earth potentials,
it is tlie
object of this paper to show the effects produced
when the latter conditions are obtained and present
a few problems with diagrams showing conditions
which will arise and produce very disastrous results.
In January of last year Mr. Islies gave a talk before the Chicago Electrical Association on the subject of "Grounding of High-potential Systems."
He
pointed out that, leaving the effects of static capacity
out of consideration, a system not grounded was
entirely free from difference of potential relative
to the earth, and could be grounded with impunity
through the human body. He presented a method
of treating the subject which was entirely original,
and developed formulas by the use of which it was
made possible to determine the relative pressures
which would exist between any conductors and

+

Cg^

Cp = p

alternating-current system which is well
insulated from earth the relative pressure which
exists between any part of the system and ground
normally depends upon the distribution of electrostatic capacity throughout the system.
Any change
which takes place in the distribution of condensance
produces a relative change in the earth potentials.
Shunting the condensance of any part of the system

The

The Cascade Water, Power and Light Company

From

On any

tude

estimates that

resents the true condensance between these two surfaces that can be used in calculating the charging
current of the system. The derivation of a formula
for obtaining the true condensance is given below.
The value obtained in measurement made between
conductor and ground and between conductors is
represented by Cg and Cp. The values of condensance which can be used in making three-phase
calculations are represented by g and p.

Alternating-current
Systems.'

horsepower.

will

readily seen from the figure that in measuring the
condensance between conductors or between conductors and lead a value is not obtained which rep-

of

Smelting Company.
the Granby Mining and
where current is used for driving Westinghouse induction motors of sizes ranging from three to 700
horsepower, and of an aggregate capacity of 2,400

immediate present,

1903

bodies.

of

for the

April

ps +

+

I

pn

+J + ± =

P

g

3P

+

'

;

(2)

g
Equating (ij and (2)
p

-

g

Cp Cg
t^p-Cg
C-p — Cp Cg
l-g
3 cp

(3)

3
2

—

The

9,000-volt,

(4)

three-phase,

25-cycle

distribution
consists of

system of the Chicago Edison Company
a generating system supplying energy to rotary-converter and motor-generator sub-stations. The 9,000volt transmission lines now in operation have a total
of 28.88 miles of three-conductor, paper-insulated,
lead-covered cable, varying in size from No.
to
No. 0000. The total condensance between one conductor and lead (represented in Fig. i as g) is 5.24
microfarads. The total reactance of condehsance
between two conductors with 25 cycles is 3,900 ohms.
The total reactance of condensance between one
conductor and ground is 1,260 ohms. The charging
current per line, three-phase at 9,000 volts is 8.1
amperes, with 25 cycles. The total charging energy
required is 126.3 apparent kilowatts.
The diagrams which follow were worked for the
three-phase, four-wire, 60-cycle system in the soutliern district of the Commonwealth Electric Company.
The system operates at a star pressure of 2,300 volts.
Values for condensan(!e given were taken for the
system in October, 1901. The condensance of the
lead cable used throughout the system was measured.
The condensance of the overhead lines was
calculated, it not being possible to obtain direct
measurements. Assuming that circuits were evenly
balanced between the phases, the total length of the
overhead conductor on each phase is 6^ miles. The
total length of underground conductors is 2.87 miles.
The total length of underground neutral conductor
is 5.95 miles.
The total length of overhead neutral
conductor is 157 miles. The total condensance be-

tween any two-phase conductors is 2.21 microfarads
and the reactance of condensance between any twophase conductor is 1,700 ohms. The total condensance between each phase conductor and neutral

when one conductor of a system was
grounded through an ohmic resistance. With the
assistance of Mr. Nies the formulae given in this
paper have been developed for determining the relative ground potentials when electrostatic capacities
are not balanced on the system, and when one conductor of the system is grounded through an inground,

ductive reactance.

The electrostatic capacity of any system is always
shunted by the insulation resistance. The value of
insulation resistance, however, is so much greater
than the reactance of condensance that it can be entirely disregarded.
The following example shows
the relation of these values;
The insulation resistance of a circuit one mile
in length, consisting of two No. 0000 conductors,
placed 12 inches apart in the air, would normally
exceed 500 megohms. The reactance of condensance
between these two conductors with 60 cycles would
be 159,800 ohms. The insulation resistance of a 10,ooo-volt No. 0000 paper-insulated lead-covered cable
should exceed 500 megohms per mile. The reactance between conductors and lead of this cable will
be approximately 14,000 ohms.
Throughout this paper a four-wire, three-phase
system has been considered.
Relative conditions
on any alternating-current system, and the
conclusions drawn from the problems presented will
hold equally well for any other system.
Before presenting the problems, in order to give
a clearer idea of their value, it is advisable to show
the distribution of condensance in a three-conductor
cable and give the values of condensance and reactance for the three-phase systems operated by the
Chicago Edison Company and the Commonwealth
will arise

Electric
Fig. I

Company.

represents the distribution of condensance
in a three-conductor lead-covered cable.
It can be
:. Paper read before (he Chicago Electrical
Associaliou on
April 3, 1903. Mr. EastmaD has charge of the testing laboratory
of the Chicago Edison Company.

FIG.

2.
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The reactance of condensance
900 ohms. The total charging current, threephase per line would be 7.05 amperes. The total
energy required for charging the system would be
28 apparent kilowatts.
This system can be represented by Fig. 2, (ABis

4.3

microfarads.

is

CN;

representing the star diagram of pressures.
Condensers are connected in, as shown, (Ca) (Cb)
(Cc) representing the condensers on the phase conductors and (Cn) representing the condensance of
the neutral conductor.

It

is

=

evident

^

when

densance is balanced Ca
Cb
Cc,
age impressed on each condenser will
'1
here will then be no difference of
tween the neutral of the system and
Fig.

3 represents condition

One phase conductor

is

w-hich

is

values

for

the

volt-

be the same.
potential bethe ground.
apt to arise.

grounded through an ohmic
change the

resistance.
It is evident that this will
relative ground potentials of the system.

ing

the con-

and the

reactance

of

Substitut-

condensance,

an

"
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equation giving tlie potential between neutral and
ground can be derived as follows:
In Fig. 3, let Ca, Cb, Cc, and Cn, represent the
reactances of (Ca), (,Cb), (Cc), and (Cn), respectiveh', and r represent the resistance of (r).
Let la, lb, Ic, and In. represent the current which
will flow through the condensers (Ca), (Cb), (Cc)
and (Cn). respectively, and Ir, the current which
Since the sum
will flow through the resistance (r).

static

capacity',

323

one condenser being shunted by an

ohmic

resistance, it is possible to obtain potential
greater than the delta pressure of the system.
Referring to Fig. 2, it can readily be seen that
if the
electrostatic capacities are not balanced on
each phase the neutral will not operate at the ground
potential.
Taking the condition where the total
electrostatic capacity of the system is the same as
in the example previously cited, but considering that
1,150
an unbalance has taken place, such that Ca

=

=

=

shown.
of

its

The series condition
simplicity.

Following

was chosen on account

the derivation of formula for obtaining the pressure from neutral to ground for any
given values of L and r. The condensance on the
system is assumed to be balanced, and the reactance
of each phase condenser is represented by x.
The
is

=

goo ohms,
ohms. Cb
2,270, and Cn
2,270, Cc
assuming the same values of r as in previous example, and substituting these values in eauation
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FIG.
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3.

mesh point

the currents meeting at a
lb
Ic
In
Ir

all

+

la

+

+

Ca

j

j

(5)
(6)

Ca

j

Cb

'

FIG. 5.

Cb

j

i^=jcr =

jCc

(11), the relative pressures to
table below were obtained.

(8)

When r=
When r =
When r =
When r =

GN
j

=

Ir

(9)

Cn

GN + NC

GC

current

Substituting

NG =

values

(10)
(S)
1,150 Ca

and solving

—

Cb
1,150
r Cn [2,300 Cb Cc
Cn [1,150
Ca Cc]
j
1,992 Ca Cb Cc Cn
1,992 Ca Cc)]
Ca Cb Cc + r (1,992 Ca Cb
Cn Ca Cb + Cn Ca Cc + Ca Cb Cc
r Cn Cb Cc
(11)
+ j Cn Ca Cb Cc.
When Ca = Cb
Cc.

+
+

—

=
—

1992

NG
From

Cn

equation (12)
of

for the tangent

inf.
2oc»o

500
o

NG = 3+5
NG3 = 710
NG5 = 1570
NG = 2300

AG

1=1955

AG3 =
AG5 =

AG =

1690
^030
35^0

ground given

in the

BG =2495 CG =2495
BG3 = 2915 CG3 = 2460
BG5 = 3870 CG5 = 2050
BG = 3980 CG = o

Fig. 5 represents these conditions, and in connection with the table given shows that with the unbalanced electrostatic capacity, pressures to ground will

exceed the pressures obtained on a system having
balanced electrostatic capacity.
In the preceding examples it has been considered

1150

]

_3_

Cc"

—
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(7)

GN + NC

GC

-

of the neutral condenser is represented
The ohmic resistance is represented by r and
y.
the inductive reactance of L is represented by w.
Let la represent current in (A) phase condenser,
lb current in (B) phase condenser, Ic current in

by

then

GN+ NB

GB
lb:

+

is o,

o.

GN + NA

=- G.\

la

=

reactance

(12)

+ ii

an expression can be obtained
the

angle

ANG.

It

is

easier
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FIG. 8.

(C) phase condenser, In current
Ir current in

Ga

I-=F =

FIG.

6.

^
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_
~

condenser (Cn),

in

(rL).

GN

-h

NA

j^

GB

GN-fNB

GC

_ GN+NC
~
jx

jx

GN

FIG. 4.
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to substitute in equation
graphically.

(12) and lay the angle off

In the above equation, taking for the values of
Cb, Cc and Cn, the value of reactance of the
condensance in the case cited above, "the southern
district of the Commonwealth Electric Company,"
the pressures to ground have been determined for
values of r varying from infinity to 0.
Ca,

When r =
Wben r =
When r =
When r —
When r =

inf.

2000
500
125

NG =

o

NG =

394
1315
2165
2300

NGi =
NG2 =
NG3 =

AG = 2300
AGi = 2020
AG2 = 2115
AG3 = 3450
AG = 39B0

BG =

BGi =
BG2 BG3 =

BG =

2300
2675
3610
4,190

3980

CO =

CGi =
CG2 =
CG3 =
GG =

2300
2265
1885
755
o

Fig. 4 represents these conditions.
It can be seen
this that with the balanced condition of electro-

from

that the phase condenser was shunted by an ohmic
resistance.
Fig. 6 shows a condition which may be obtained
where the ground is of an inductive character.
(N) (A) (B) (C) represent the bus-bars of a fourwire three-phase system. One circuit is shown connected to the bus-bars (N) and (A). The capacity
of the neutral of this circuit is represented by the
condenser (Cd). The capacity of the rest of the
system is represented as (Cn) (Ca) (Cb) and (Cc).
In a case where the neutral fuse blows and the fuse
on the phase wire remains intact, a circuit is completed from bus-bar (A), through phase wire of
circuit, through primary of transform.er
(T) and
through condenser (Cd) to ground- In case the
neutral had become grounded, short-circuiting the
condenser (Cd),- the ground would have been obtained through the primary of the transformer only.
Fig. 7 represents the condition when a phase wire
is grounded through
an ohmic resistance in series
with an inductive reactance. It is evident that ohmic
resistance will always shunt the inductive reactance
instead of being connected in series with it. as

= GNr—+ )wNG
+ lb + Ic + In +

Ir

la

Substituting

GN

=

current

NC w

Substituting for
a

h

GN

=
=

=

(13)

o.

and solving

(13)

xy

+ X) — xy + jr

;

:

-.

.

.

(3y

GN

its

(3y

vector value

+
1

,

(

,

x)

— a —jb)

1150
1992

~
w

Ir

values in

(3y

X)

Tan. angIe{ANG)=

"'"^

—

^y

+ '''
+ jr

—

ar)

(aw

-f-

_(bw

(3y

(37
br)

-f-

+ x)
x)

— bxy
—

(3yH-x)

axy

Substitute in this equation a value of 1.700 ohms
for X and a value of goo ohms for y. and assume
the resistance in series wilh the inductive reactance
is o. when w
When w is equal to infinity
is o.
is infinity, when
has a reactance of 34S ohms

GN

GN

;

'
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A

GN

study
is 2,300.
w has a reactance of o ohms
of this condition will show that when the phase wire
a purely inductive reactance,
is grounded through
and the reactance is varied from infinity to 0, the
pressure from neutral to ground follows the direcWith a retion of the line (NG) shown in Fig. S.
actance of 34S ohms, the line swings through inand as the reactance decreases the voltage
finitj',
travels back on the path of the line (NC) until

GN =

CN.

Fixing the value of inductance at 695.5 ohms, and
varj'ing the value of resistance from o to infinity, it
is found that the ground potential follows the cun-e

shown
with

r

=

1,085; with r

GN =

With

in Fig. 6.
200,

GN

=

=

= GN = 2,300 volts
= 500, GN =
GN = 907; when r =
r

o,

1,386; with r

inf.,

1,000,

These points are shown in the curve as
and (G3).
(GO,
The examples which have been presented all show
that when the resistance or reactance grounding any
o.

(,G2)

phase conductor bears certain ratios to the condensance reactance of the system excessively high potentials will be obtained between the system and ground.
Another effect which adds new complications to
the problems given may be best illustrated by the
actual results obtained from experiment. A conductor, as shown in Fig. 9, was connected to a 60cycle alternator generating 2,300 volts.
One side of
the alternator was grounded, the other side being
connected to the line through a lamp and the spark
gap (S). An ammeter was connected in series with
the spark gap and lamp and an electrostatic voltmeter was connected between the line and ground.
With the spark gap closed the charging current taken
by the line was 0.125 ampere, which corresponds to
a reactance of 18,400 ohms. Opening the spark gap
i6-candlepower lamp burned
0.05 of an inch the
steadily above its rated candlepower and the ammeter indicated a current flow of 0.87 ampere, showing an increase of practically seven times the original
The static voltmeter showed no increase
current.
in voltage.
Apparently the reactance of the condensance dropped from 11S.400 ohms to 2,640 ohms.
There appears to have been an increase in frequency.
This, however, could not be definitely ascertained,
a> there was no means at hand to determine the

wave form of the

current.

w
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OBITUARY.
York,

Pa.,

Company and
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[Special
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Morgan Smith died at Los Angeles, Cal., on
.4pril I2th.
The immediate cause of his death was
fatty degeneration of the heart.
The news of his

was heard in this city with great sorrow,
and his loss will be deeply felt by the small army
of employes who liave surrounded him at his extensive works which bear his name.
The deceased
was born February i,
1S39. in Davie County.

death

He

N. C.

Moravian

attended the
at
College

Bethlehem, Pa., from
i c h
institution he
graduated in 1861. He
prepared himself for

wh

of

Two

the

Hundredth

1

^^

G

result, due to the change in the ratio of the inductive
and condensance reactance included in the circuit.

The

conditions considered show conclusively the
necessity of grounding any alternating-current system to eliminate the high potentials which otherwise
would be obtained between the system and ground.

s. morgan smith.
V o 1 u nwhich capacity he served until the end of
the war. In 1866 he went to Canal Dover, Ohio,
where he had charge of a congregation for five

Pennsylvania

years.

Mr. Smith was forced to quit his ministerial work
in 1871, due to a serious throat trouble which had
developed.
He then returned to York, where he
began giving his attention to the invention of the
turbine waterwheel and the manufacture of milling
machinery.
He achieved notable success, building
up one of the largest manufacturing plants for the
erection of turbine appliances in this section of the
state.

was

He gave the closest application to business and
active in the direction of his great plant, even

the time of his death.
He was a member of
General John Sedg^vick Post, G. A. R.. No. 37. He
was president of the Society for the Prevention of
Cruelty to Animals.
He was the president of the

Morgan Smith Company and

S.

also president

of

the Atlanta Water and Electric Power Company
of Atlanta, Ga., at present constructing a large plant
for the purpose of furnishing electric light and
power for manufacturing purposes for the city of
Atlanta.
The deceased was a man of genial disposition,
a large and charitable nature, and loved generally

demeanor. He had done much
and advance the interests of York. The
large manufacturing plant which he built up will
continue to be operated under his name and the
many important changes and advanceinents which
he desired to make had he lived will be matured
by his two sons, Elmer and Fahs, who are by his
death placed at the head of the institution.
Mr. Smith was married in 1862 to Miss Emma
R. Fahs.
He is survived by the widow and six
children.
The funeral services were held at the
First Moravian Church on April 19th, and the funeral sermon was preached by Bishop Edward Rondthaler of Winston Salem, N. C, a former college
classmate.
The employes of tlie S. Morgan Smith
Company's plant, numbering more than 300. attended
his

courteous

Company

to

Mine

Salt.

Detroit Edison Company will receive bids
on May 4th for constructing the conduits to carry
the feeder mains from the new power plant near
Fort Wayne, Mich., to Detroit. The conduit line
will come from Woodmere. a suburb of Detroit,
along Fort Street to Eighteenth Street, and thence

The

by other streets to Cass, where

it

will

^^
^^^w^
.^^

the present city conduits.
Alex Dow has just announced for the first time
that the company has plans for the mining of rock
salt.
It proposes to sink a shaft about 1,000 feet
deep, to the deposits of rock salt, and to mine the
salt on a large scale.
In these mining operations
electricity from the new power house will play an
important part, being used in all cases for drilling
and blasting out the salt in the mine, for hoisting
the rock to the surface and for crushing the rock

situated along the river front will be about $250,000.

The Washington Water Power Company of Spokane is now extending its 50,000-volt transmission
into the Cceur d'Alenes in Northern
distance of approximately 90 miles.
line

Idaho, a

L.

Bond.

Lester Legrand Bond of Chicago, one of the leading patent lawyers of the country and the western
patent attorney of the American Telephone and Telegraph Company, as successor to the American Bell
Telephone Company, died at his home on West Monroe
Street
on April
15th in his 74th year,

connect with

The
salt into various sizes for commercial uses.
company further contemplates the manufacturing of
chemical products from the salt by means of electrolj'tic processes.
The actual cost of the buildings

W.

O. P.

in a body.

Lester
Detroit Edison

week

would not consent

to accept remuneration.

Regiment,

to upbuild
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as last

European Street-railway Practice.

teers, in

for

FIG. 9.

late

an intimate friend of F. P. Fish, president
of the American Telephone and Telegraph Company,
and, in fact, enjoyed the respect and esteem of all
the more prominent patent lawyers of the country.
Mr. Bond is survived by a wife and one daughter.
The funeral took place from Centenary Methodist
Episcopal Church on April 17th.

church in
he was elected

chaplain

So

company.
Mr. Bond was chairman of the section on patent,
trademark and copyright law of the -American Bar
Association and was the first president of the Patent
Law Association of Chicago. He had held many other
positions of trust and honor and was a member
of several clubs and social organizations. He was
an able, kindly and upright gentleman and was
greatly respected. As dean of the patent bar in
Chicago he was often called up to act as arbitrator
in disputes between the patent lawyers, and his decision was invariably accepted as final.
He was
ever ready to give his services as a mediator in such
cases, but

the ministry, and after

Moravian

successor.

He was

serving as pastor of the
this city,

its

1903

testimony was taken in the Strong case in Boston,
in which Mr. Bond's firm represented the telephone

Morgan Smith.

S.

to

Assuminr^ the above conditions were due to an
increase in frequency, such as a higher harmonic or
combination of harmonics, it will be seen that if
the phase-wire fuse of the circuit shown in Fig. 6
ruptures, the conditions shown in this experiment
may he obtained. E.xcessive voltages might then

>-
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Mr. Bond had been
engaged in the practice
of patent law for over
40 years, and was the
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oldest
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LESTER

L.

BOND.

practitioner
specialty

in

of
the

West. He was born in
Ravenna, Ohio, October

was
t°

the

bar

I'i3t state

following year he came
^^

Chicago and engaged

turning his attention to patent
law a few years later. At the time of his death
he was senior member of the legal firm of Bond,
Much of Mr. Bond's
.•\dams. Pickard & Jackson.
practice was in agricultural-implement cases, but he
was also connected with the telephone suits in the
earlier days, and for many years he received an anin

general practice,

nual

retainer

from

the

American

Bell

Telephone

Richard McCuUoch, assistant general manager of
the Chicago City Railway Company, gave an interesting address before the Western Society of Engineers on April 15th.
His subject was "Notes on

European Tramways," and he gave results of observations made during two years which he spent
in Continental Europe.
He said there was not in
the whole of Europe a tramway system which gives
anything like the service given by the street railway
in the average American cit_v.
Berlin came the
nearest to it, while Glasgow's much-vaunted municipal system consisted of only 100 miles of track.
American cities of the same size have over 400
miles, and Denver, one-fifth the size of Glasgow,
has 142 miles of track.
The chief reason of the backwardness in transportation is that the topography and street construction of most European cities do not lend themselves
readily to tramway building, the cities being located
for defensive and not commercial reasons as are the
American cities.
Concessions for building street
railways vary in different countries and are most
favorable on the continent, although a great deal of
red-tape has to be gone through before a concession is approved.
Often two or three years elapse.
and the system has to be started with material and
equipment that has become obsolete.
The electrical equipment closely resembles that
used in America, although some engineers design
The styles of cars vary. In
their own motors.
England the double-deck car is almost universal
and it is largely used in Paris. The usual car on
the continent is a small box car mounted on a single truck, cheaply constructed and of an awkward,
Overhead-trolley sysdry-goods-box appearance.
tems are used extensively, but in cities the openconduit, storage-battery and surface-contact systems
are used to some extent, the last two with but
little

success.

Mr. McCulloch described the work that has been
accomplished and is now being done in London and
Paris on underground and overhead roads. An interesting feature of the service of all systems was
that there were no heavy morning and evening peaks
as in the United States, the habits and customs
there being different. The service, as a rule, is poor
as compared with that in this country. He said there
was not in all Europe a counterpart of the modern
American electric interurban railway with its private
right-of-way, elegant cars, high speed and frequent

The rates of fare there are small, but carry
service.
While the passenger in Chionly short distances.
cago pays five cents for an average ride of between
four and five miles, under European rates he has to
pay eight cents for the same distance.
In conclusion, Mr. McCulloch said that many
American engineers and contractors were now engaged in installing tramways in Europe, especially
in Great Britain, and many roads are now being
built entirely with .\merican apparatus or apparatus
modeled after the American

type.

It

was

difficult,

however, to operate these roads in the American
fashion, on account of what is politely termed the
conservatism, but what the builder is more apt to
term the stupidity of state *and go\'ernment boards of
control.

The Union County Traction and Power Company,
recently incorporated at --Xuna, 111., with a capital
stock of $50,000, will erect and operate electric railways and install cold-storage, light, heat and power
The incorporators arc W. Underwood, J. B.
plants.

Jackson and F.

S.

Peabody.

:
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Braun System of Space Telegraphy.
Although results obtained thus far are not all
lliat might be wished, the Signal Corps of the United
States

Army

raphy

with

is continuing its tests of space telegunabated energy. Six portable spacehave been ordered from Germany, and will soon be put in operation at military
posts and will be employed in the army maneuvers.
especially adapted for use
1 he wagons are said to be
in the mountainous w^estern regions of the United
States and two styles of carts are used, one containing the wireless apparatus and the rear carriage a
benzine motor. Fifteen of these carriages will ultimately be employed if the tests prove successful. It
messages a disis proposed at present to send the
tance of 60 miles, although it will be possible to

icieg'raph

carriages

telegraph for a greater distance if necessary.
"ihe svstem to be employed is that invented by
Dr. F. Braun of the University of Strasburg, Germany, and used at the last German maneuvers in the
presence of Generals Corbin, Young and Wood. An
system was
illustrated description of the Braun
given in the Western Electrician of September 13,
1902.

In

a

recent

popular

article

comments on the present

Dr.

Space-telegraph Repeater.
The

communication over considerable distances by means of space telegraphy have
induced inventors to try and perfect apparatus by
which messages could be repeated and thus sent over
greater distances, or even diverted at any specified
angle from the direct initial course, thus establishing <:ross lines of communication. Marconi has
demonstrated that the distance limit of wireless
possibilities

transmission

is

of

only a question of energy-.

He

esti-

mates that a distance of 5,000 kilometers can only be
overcome by an energy equal to 40 horsepower; so
that for considerable distances the cost of an installation would be high, if not almost prohibitory, and the
transmission would necessarily be slow. The spacetelegraph repeater would, to a great extent, overcome these objections.
After many experiments, E. Guarini and his asso-

relay and the hammer. One of the wires connecting
with the second (high-current) relay is protected at
its entrance into this box, by a self-induction coil,
wrapped in tin, enclosed in a metallic box and connected to earth. This last box is fixed to that which
protects the receiving apparatus, and which is attached to the other wire connecting with the manipulating relay.
The wire from the dead terminal of
the manipulator to the receiver (jigger) is enclosed
in a metallic tube connected to earth, extending up
to its entrance into the box containing the trans-

former.

Suppose now that the repeater is placed between a
transmitting and a receiving post, too far distant for
direct communication with either; and suppose, also,
that the signals are the Morse dots and dashes.
When a wave reaches the receiving antennae, the
coherer, the anti-coherer and any other imperfect

Braun himself

status of space telegraphy

follows
of wireless
the preseijt state
attempts to bridge the ocean,

as

325

-Of

omitting

telegraphy,
it

may be

comparatively simple
that it is possible, by
means, to send messages more than a hundred miles,
over water than
easier
is
communication
and that
over land. It is also possible to tune a few pairs
of stations so that each may have secrecy of communication. Finally, it is possible to communicate
disat a great distance with an incoming vessel by
pensing with sharp tuning and to establish the latter,
nearer.
and therefore secrecy, when the ship comes
"So a large field is already open. Incoming, outgoing, and passing ships, islands a hundred miles
said

lightships— all may, and some
employ wireless telegraphy to advantage. For
pilot service has been carHamburg
some vears the
ried on bv means of wireless messages sent to Cuxhaven from a lightship 2i miles out. The applicabilitv of wireless telegraphy to military purposes was
well shown in the recent German maneuvers, in
which kites and captive balloons served as supports
for the sending and receiving wires.
Recently wireless messages have been sent to
and from moving trains on the Berlin-Zossen milior more off shore,
do,

It is not probable that perfect secrecy
ever will be attained. The message is, so to speak,
trumpeted out to the world, and all who may have
ears may hear it. And these ears the receiver-—
without much
if not already in tune may be attuned
Indeed, by the -use of a sensitive microdifficultv.
read without
may
be
message
any
phone contact,
tuning. The waves may perhaps be confined to a
definite direction by mirrors and lenses, but it will
be long before they can thus be kept together as

tary road.

—

of a flashlight, and even that scatZenneck has proved that a second
long as the sending wire, erected
near it and connected to earth, intercepts the waves
and hence prevents them from reaching distant stations in that direction, and I have found that two
receiving wires receive signals only when their plane
nearly coincides with the direction of the incoming
waves. In this way the bearing of the sending station can be determined to within 10 degrees— a remilitary
sult of special importance for nautical and
well as the

beam

Dr.
ters widely.
vertical w'ire as

purposes.

"Last

summer

I

also

succeeded

.

m

SPACE-TELEGRAPH REPEATER.

have adopted in successful trials at Malines,
France, and between Antwerp and Brussels the form
of apparatus which is illustrated in Fig. i, and shown
by diagram in Fig. 2. The receiving antennae end
ciates

at a source

of infinite capacity

(the earth, for ex-

ample) and are connected to the dead binding post
of a high-current relay, and thence to the primary
of a transformer, in the secondary of which is inserted a coherer and condenser, the whole constituting what Marconi terms the "jigger." Leading
off from the two terminals of the condenser-coherer
on the one part, and the secondary coherer, on the
other, are placed two self-induction coils, a battery
and a relay. The relays form the circuit of a source
of energy which actuates a striker and the relay for

.

determining

A

close

;

Buffalo-Cleveland Electric Railway.
It

Nuremberg.

legitimate field.
"It is also to be hoped that no governmental regulations will be adopted that will retard the development of this new method of communication."
Surratt, employed reconductor and motorman on the Elwood-Anderson Interurban railway in Indiana, have
They have
credit.
their
to
excentional records
served the company about five years, during which
time each one has traveled a distance of nearly
250,000 miles. Their run is a very fast one, but they
have never had a serious accident.

Charles

Smay and Martin

spectively as

signal.

or more repeaters are placed on the
same line, while repeater No. 2, for example, repeats to No. 3, the armature of the second relay of
the repeater (the manipulator) No. i is open at
its terminal
that is, it is not ready to receive a
signal, and will not be until No. 2 has finished repeating to No. 3.

is

Western

An

its

enough to form such a

—

Where two

alreadv mentioned.
"I recently received a telegram inquiring whether
of electrical
I could transmit any desired amount
power without wires to any given distance. I anafter I
problern
that
swered that I would consider
had succeeded in heating a room in Munich by a
international congress for the regulation and
unification of wireless telegraphy is soon to be held.
.\mong the subjects which should be considered, in
mv opinion, are the compulsory exchange and forwarding of messages by stations and ships having
apparatus, the feasibility of regulating the wave
lengths used, and the prohibition of powerful stations covering great distances spanned by ordinary
telegraph, except where they do not interfere with
the proper and peculiar use of wireless telegraphy in

—

—

the direction approximately by substituting a horifew weeks
7ontal for the vertical receiving -wire.
ago I laid before the Strasburg society the results
of sendpossibility
proved
the
which
experiments
of
ing out almost unlimited energy in the form of
The difficulty is not to produce
electric waves.
powerful oscillations, but to produce oscillations both
powerful and rapid enough. Other difficulties are
those of sharp tuning and definiteness of direction,

flashlight in

contact is affected. Contact is established between
the armature of the second relay, as in the Morse
relay, and its front stop, closing the circuit, and
at the same instant
that a spark is produced at
the oscillator the conductor connecting the antenna
of the receiver (and consequently the antennae themselves) is separated from the receiver, because the
armature of the second relay is now disconnected
from the dead terminal of this. All direct action
of the oscillator and the transmitting antenns on
the receiver is impossible first, by reason of the
impedance of the self-induction coil at one of the
terminals of the manipulating relay, and afterward
by the metallic boxes and the pipe enclosing the conductor connecting the dead terminal of the manipulating relay to the receiver.
The repeater will thus
reproduce a short signal a dot and then rest. This
signal actuates the distant apparatus, which repeats
the impulse.
If the signal sent is a dash, the repeater sends a
dot. the armature of the second relay falls back
asrainst its stop, and a second dot follows the first,
and so on to the length of the dash, the dots being

announced that the Buffalo. Dunkirk and
electric railway, which is practically owned

will be built as soon as possible.
the intention to make Buffalo and Cleveland
the termini, but it is probable that the roads already
built over a portion of the route between the two
points will be utilized either by purchase or traffic
arrangements.
The capital stock of the company
has been increased to $3,500,000 to cover the cost
For some distance the road
Of building the line.
will parallel the Lake Shore steam road, and a
power house with a capacity of S,ooo or 10,000
horsepower will be required to operate the line.
On account of the purchase of firms in the gas belt
by some of the owners, however, it is expected to
use that fuel instead of coal for fuel. Luther Allen,
president of the Bankers' National Bank of Cleveland, is the president of the companj', and there are
several other Cleveland men in the board of directors.
The Buffalo men on the board are Truman
G. Avery, Albert J. Meyer, W. J. Conners and
C. M. Bushnell.

by Cleveland men,
It

SPACE-TELEGRAPH REPEATER.
CONNECTIONS.

-

DIAGRAM OF

This latter at the same time that
currents.
interrupts the communication between the receiving antenna (and the transmitting apparatus at the
same time) and the primary of the transformer
(jigger), closes the circuit of the primary of an
induction coil (transmitter), of which the secondary
is connected on one side with the transmitting antense (the same which serve for the receivers of
the waves) and to one of the balls of an oscillator:
on the other part the current leads to the earth and
the second ball of the oscillator.
metallic box is connected to earth, containing
the jigger, coherer, condenser, feeble-current relay
with battery and self-induction coils, the hammer,
the shunts and the battery actuating the high-current
high
it

A
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ment occurs only

minute quantities and

Were

com-

in

otherwise,

it

it

is likely that long before this radium would have
been discovered, and, if available in appreciable quantities, would have been put to such uses in the arts
as its remarkable properties indicate.

for which abutting property

Superior Court, the chief

the

it

a nuisance

is

owners can recover

of which,

j'ustice

the case without a jury, deciding "that

the noise occasioned by the operation of the respond-

was such

and exwould con-
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But the

so-

and, where the issue has been raised,

Electrochemical

is

perhaps

evil.

So the

it

avoid even the appearance of

American

apparently

has

Society

done well to retain a college professor as

presi-

its

dent.

In

New York

the

respects

all

worthy of the vigorous and
ciation which held it.

was

convention

influential

.^s stated by the Western
correspondent in our issue of

young

asso-

London

Electrician's

their

Society,

third general meeting in New York
From the report of the convention
city last week.
given in this issue it will be seen that much useful

which held

its

work was accomplished.

The papers

the discussions were,

general,

in

presented and

of a

high order,

—

and the society demonstrated as, indeed, it had done
its right to rank w:ith the older
at Niagara Falls
organizations of similar aim in Europe.

—

An

interesting

feature

of the gathering

was the

presence of Prof. Walther Nernst of the University
of Gottingen, Germany, who was the guest of honor
Professor
of Thursday evening.
at the banquet

Nernst

is

.Alfred

tion

and, like

R6ntg<:n

name

all

in closer unison.

society's election resulted in the
officers,

retention of

which was perhaps wise

in

view

of the fear expressed by some that industrial jealousies might be engendered as the result of the
Like all scientific and engineering societies,
election.
the

The

coil

is
is

energized by secondary batteries, and the potential

secondao' winding

at the terminals of the

The

30,000 and 40,000 volts.

two telephone

a transformer with

prises

is

between

receiving circuit comreceivers.

system the two terminals of the
transmitting apparatus are earthed by means of steel
In operatinsT the

spikes driven in the ground a short distance apart,
and, similarly, the two terminals of the receiving

annaratus are earthed at about one-fourth of a mile
no wire connection between the

distant, there being

The inventors hold to the belief that
impulses or waves are radiated from the
transmitting apparatus in all directions, and that
two

stations.

electric

a metallic lode is in the neighborhood the
waves are deflected from their normal course, producing in the telephone receivers an abnormal effect
which can be readily recognized. The exact direction or location of the ore is determined by varying
the positions of the transmitting and receiving appa-

when

ratus and noting the effects.
It

with

is

a

compare

interesting to

somewhat

Brown

invented by Fred H.

with

much

success

this

in

November

Electrician of

this

English system

metal-locating

similar

apparatus

of Chicago and used
country.
first

16,

Brown's

Mr.

time in the West1901.

and

that

at

time attracted considerable attention in the foreign
If anything, the system is simpler than the
press.
English one, the principle used being that of the

Wheatstone bridge. Only two earth terminals are
and they are connected by a wire, the resistance
of the return circuit being measured by the appaWhen the resistance drops to a few ohms
ratus.
is an indication that the circuit has been comit
pleted through a metallic lode, and by varying the
used,

may be accurately
This system has been demonstrated as pracin many instances and. moreover, it enables

positions of the terminals the ore
located.
tical

not put forth for the English system, and, in addition, it is probable that the Daft-Williams apparatus

might act

The

condenser.

earthed and shunted by a

of a

which

of

Thomson, Edison, Bell,
and several others, has

Hertz,

his

known

secondary

the

coil,

electricity or

consists

a distinguished inventor as well as a sci-

to a type of electrical apparatus
over the world. He read a paper before
the society and expressed the friendly wish that the
German society and the young American organiza-

given

induction

large

knowledge of either

The transmitting apparatus

mining.

not only the position but the depth of the ore to be
determined and in some instances the nature of the
mineral. These last advantages, it is believed, are

entific investigator,

Crookes,

last

North Wales.

in

ern

Electrochemists have reason to be proud of

the old
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device w-as described for the

organization, the .American Electrochemical
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This decision
is now upheld by the higher court by unanimous
agreement. In Illinois, we believe, it has been held
that the noise of street-railway operation, whether
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By George A.

the professional

requires no expert

railways in cities and to what extent
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with

enterprises.

necessary in deal-

is

Railroad Company, in regard to damages assessable
on account of noise. The case was originally heard

essary and proper operation of street and elevated

the petitioner's estate," and that the petitioners were

City, April i6-i8, 1903)

business

The system has been devised by
Williams and Leo Daft, the latter gentleman
being well known to American engineers. In operation the system is said 'to be extremely simple and

inseparable from the nec-
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Chicago Electrical Association
WashinetoQ Chapter of the Institute

various

Fortunately, no such restriction

is

is

Space-telegraph Repeater. Illustrated
Baffalo-Cleveland Electrjc Railway

New York

men connected with

an interesting and, to those immediately concerned,
important question. The Supreme Court of Massachusetts has handed down a decision in the case
of Edward F. Baker against the Boston Elevated

extent noise

tent as, but for the statutory authority,

in

it

necessary to exclude high-minded and honorable

is

week, some little
interest is being manifested in England in an electrical system for locating ores, w'hich is said to have
been successfully demonstrated at some lead mines

To what

ent's railway

American Electrochemical Society (Convention

,

in

position with other elements.

does not

It

of course, that to obtain such neutrality

follow,

w'iser to
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Editorial

turing or operating companies, the society administrations should be rigidly non-partisan.

not be found, but, from the extraordinary characteristics of radium, it seems probable that the ele-

324
324

places of all engaged in simiwhere the combats of trade should be
forgotten and only the good of the industry as a
whole remembered, -^s between different manufac-

ing
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BrauQ System of Space Telegraphy
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engineer, alleging
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Russian steppes, near the .Asiatic border, is unfounded. As one of the natural elements, it is impossible to say, of course, that such a deposit may
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resolutely kept free from the furthering of private
ends and business ambitions. The societies should

the discovery of a deposit of natural radium in the

application.

iDstrated

of the newly

posit
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Power and
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American

-American
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Society

should

be

is

tbe

much more bulky
Brown equipment.

the English system
necessary,

but

is

this,

to

transport and handle than

One advantage, however,
that

for

no great length of wire

on the other hand,

has

is

been

found of advantage with the .American apparatus, as
by means of the wire the operators at the two stations
can communicate with tht. aid of a telephonic attachment. The relative commercial advantages of the
two systems could probably only be obtained through
a competitive test, and such a test would be of some
interest.
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AMERICAN ELECTROCHEMICAL SOCIETY.
The third general meeting of the American Electrochemical Society was formally opened on Thursi6:h, in the Assembly Hall of
Chemist's Club, loS West Fifty-fifth Street,
the
New York city. Many prominent engineers and
chemists were present, including Prof. \V. D. Bancroft of Cornell, Dr. Samuel Sheldon, Polytechnic
Brooklyn:
Dr. William McMurtrie,
Institute of
president of the Chemist's Club. New York; Prof.
Henr}^ S. Carhart of Ann Arbor. C. O. Mailloux
of New York, Carl Hering of Philadelphia and
Prof. C. A. Doremus of New York. The attendance
included 50 members and their guests. During the
day about 125 names were registered.
The meeting was called to order by Prof. C. A.
Doremus. chairman of the local committee, who anday morning, April

nounced

had

arrangements

what

the reception of the society and
fessor Doremus then introduced

been
its

made

guests.

for

Pro-

President J. W.
Richards, who thanked Dr. McMurtrie for the kindness and forethought of the Chemists' Club in offering its clubhouse as a center for the convention.
Dr. McMurtrie responded by extending to the members and guests of the Electrochemical Society a

most cordial welcome.

The secretary reported that the present membership of the societ}' amounted to 512 members, 53 of
whom were foreign. The treasurer reported a balance of $2,172.72 in the treasurj-.
Thursday's Papers.

the greatest pioneers in the field of standard cells.
Dr. Carhart proved mathematically that a concentration cell was a purely dynamic engine which would
convert heat into electrical energy indefinitely. This
was equivalent to stating that the electromotive
force produced by a standard concentration cell did
not consume the ingredients of the cell, but that the
cell simply acted as a reversible dynamic machine,
converting the heat of the atmosphere into electrical
energy.

The meeting for the day closed with the reading
of a paper on the "Corrosion of Metals by Electrolysis," b}- A. A. Knudson.
The author mentioned that
he had examined several hulls of vessels and had
found that corrosion had taken place wherever two
dissimilar metals, close together, had come into contact with sea water.
Several samples of corroded
water pipe were exhibited. He also made mention
of the electrolytic work done by Dr. Samuel Sheldon
of Brooklyn.
In the discussion of this paper Carl
Hering proved that the voltmeter method was not
satisfactory for determining the magnitude of the
current carried by a pipe. He suggested employing,
in addition to the voltmeter, an ammeter, shunting
the voltmeter, and of employing the formula
I

=

e

—

=

-where
e

I

=

the current carried by the

=

,

the current indicated on the ammeter, e
the voltage when the ammeter w^as not in circuit, and
e'
the voltage where the ammeter was in the cirpipe,

i

=

President Richards then read a communication
from Mr. Frenzals of Denver. Colo., in which he
offered a prize of $250 for a method of treating rare
minerals.
He is particularly interested in vanadium,
tungsten, uranium and palladium.
Only members
of the society are entitled to compete.
Dr. Walther Nernst, professor of physical chemistry at the University of Gottingen, Germany, then
addressed the society on "New Apparatus for Determining the Vapor Densities of Gases at High Temperatures." This paper was followed by "Notes
on Electrical Endosmose," by Dr. W. D. Bancroft.
Endosmose or cataphoresis accounts for the transmission of current through the diaphragm. By varying the concentration of the solution, it is possible
to obtain both a positive and negative endosmose.
Dr. Louis A. Parsons then gave an abstract of his
paper on "Ions and Electrons." This paper was followed by that of Carl Hering, on "Uniformity in
Electrochemical Equivalents." In the discussion of
this paper Dr. Bancroft maintained that voltameters
greatly influenced the result of ionic charge. The
value of 96,600 coulombs is approximate and really
accurate enough for industrial use. If, however,
the value 96,540 is used the result will be more accurate and hence should be employed in physicochemical measurements. Mr. Hering said that, after
1.118, instead of
all, the value of the legal ohm,
1.1176, makes no real difference to the industrial
electrochemist, as the error introduced is quite negligible.
Upon the conclusion of the discussion Dr.
Bancroft gave a brief abstract of his paper on the
"Electromotive Force of Alloys."

cuit.

discussed.
were then presented and
Voltage and Constant Current Separations," was the subject of Dr. Wilder D. Bancroft.
Professor Bancroft spoke of an extended research
he had performed upon the electroh'tic separation

Papers
"Constant

He

of metals.

stated that

all

of the best

separa-

temperature of 60 degrees C,
and that constant current was usually employed. A
tabulated list was presented, showing the order in
which various metals came out of solutions.
In the absence of H. T. Barnes, Ph. D., his paper
entitled, "Experimental Study of Some Electrode
Mr. Barnes
Effects," was read by Dr. Bancroft.
found experimentally that the gases dissolved in a
solution had an appreciable effect upon the electrodes
tions

were made

at a

the solution was boiled those effects
and
would be obviated.
paper entitled "The Electrolysis of Water" was
that

if

A

presented by President

J.

W.

Richards.

This paper

series of experiments whicli tended to
that the decomposition of water, slightly acid,
was due to the presence of dissolved gases, and that
when these gases were liberated from the solution
no current would pass. The writer stated that in
the decomposition of such a solution the number of
coulombs of electricity necessary to develop the
amount of gas which a given solution contained
was numerically equal to the number of couloiiibs
the solution would pass before electrolytic action
Considerable discussion took place
would cease.
after the reading of this paper, during which Dr.
Richards stated that he had endeavored to pass a
current through H^SOi. dilute, in a thermometer
tube completely filled, sealed at both ends, with
platinum electrodes enclosed, and that he had failed
but upon admitting air to the tube electroljrtic actiori
look place instantly.
"Experiments with Metallic Diaphragms" was the
He
title of the next paper, read by Dr. Bancroft.
found as a result of his experiments with these
diaphragms, which were inserted in the solution
between the electrodes, that copper sulphate could
be decomposed at one-half of the normal voltage
usually employed for such purposes.
C. j. Reed read his paper on the ''Protective AcIt related
tion of Zinc Chloride on Metallic Iron."
to a series of experiments performed upon metallic
iron to test the protective action of zinc chloride.
Mr. Reed noticed that when iron was left in zinc
chloride there was no tendency- for the iron to oxidize, in which case it would have lost the brilliancy
which it retained.
ver>^ Interesting paper, entitled 'Insulating Materials, a Field for Chemists," by Mr. Von Recklinghausen, Ph. D., was presented by the author.
The paper covered the field of insulating materials
ver>- thoroughly.
Some of the important points suggested were the desirabilitv'- of a high flash point
for oils which were to be used for transformers or
circuit-breakers and the disadvantages of rubber
compounds which deteriorate with age. The author
mentioned the fact that insulators which were mixlures were not homogeneous and that asphalt com-

embodied a

show

A

pounds were being experimented upon.
H. B. Coho gave a "Historical Review of the
Storage Batter>-.'' Mr. Elmer A. Sperry presented

Use of Pyroxyline in Electric StorPyroxyline is cheesecloth treated
chemically. This cloth is wrapped around the positive plate and consequently retains the pasted material
in place.
This enables grids to be constructed of
much less material than formerly, which increases
to a marked degree the watt-hours per pound of cell.
A chemical paper was read by W. H. Walker
on "The Concentration Changes in the Electrolysis
of Brine." The paper related to the changes in concentration which took place during the electrolysis
of brine in the production of caustic soda.
"The Thermo-electromotive Force of Cells'' was
presented by Professor Henry S. Carhart, one of
a paper on "The
age Batteries."

The meeting for the day was then adjourned.
Thursd.w Ev-ening's Banquet.

A

banquet w^as held by the society
on Thursday evening in the Banquet Hall of the
German Liederkranz, in to 119 East Fifty-eighth
subscription

There were present 100 members and guests,
including about 25 ladies. The decorations were
elaborate.
The letters A. E. S. composed of red,
white and blue globes, were suspended facing the
dais.
A feature of the evening was the musical
programme, arranged for the intermission of the
Street.

Professor C. A. Doremus presided as
courses.
Professor Richards responded to the
toastmaster.
toast and congratulated the members upon the
success w^hich had so far attended their meeting.
Dr. Walther Nernst of Germany, the celebrated inventor of the Nernst lamp, was the second speaker.
His introductory remarks were in English, but he
concluded his speech in German. He particularly
complimented Professor WiUard Gibbs for his pioDr.
neer work in the field of electrochemistry.
Nernst expressed a desire that the German Chemical
Society and her sister fraternity, the American Electrochemical Society, would be able to become affiliated some time in the future. C. F. Scott, president
of the American Institute of Electrical Engineers,
then spoke of the time when the American Electro-,
chemical Society'- broke aw-ay from the Institute and
formed a society of its own. He remarked that
when this occurred the Institute thought it was a
bad thing for it to do, but that now the Institute
was convinced that it was a good thing, as the
American Electrochemical Society had accomplished
such remarkable results in so short a time. President Scott thought it would be a good thing if the
American Institute of Electrical Engineers was the
hub around which all the other electrical societies
would revolve.

first

Frid.w's Proceedings.

The

society was called to order at 9:30 a. m., followed by the reading of a paper entitled "Notes on
the Composition of Electroplating Solutions," by Dr.
N. S. Keith. In the discussion which ensued, S.
E. Gitly stated that electrotypers had a proneness
for adhering to the time-honored formulae in the
preparation of solutions; and that numerous causes
of complaint were really due to the use of impropBy changing the soluerly compounded solutions.
tion this difficulty could often be obviated.
C. O.
Mailloux remarked that electrotypers almost looked
8°
Beaume solution,
with reverence upon the old
and it was only by extreme coaxing that they could
be induced to use solutions of different concentraMr. Hering said
tion and different specific gravity.
that a new method of agitating solutions had been
recently carried out in England. The solution was
first injected through a pipe and then squirted with
great velocity against the cathode.
The next paper read was "Modern Electrolytic
Copper Refining," by Titus Ulke. In the absence
of Mr. Ulke. his paper was read by President Richards.
Mr. Ulke pleads for more good fellowship
and good will among electrochemists, as free interchange of ideas is necessary to accelerate the growth
of electrochemical industries. Frequent reference
was made throughout the paper to the author's work
on copper refining, just issued from the press.
Heating the electrolyte 50 to 60° C. is advantageous,
as it lowers the specific resistance of the electrolyte
and increases the tensile strength of the deposited
copper.
Nearly all improvements in electrolytic copper refining are of American origin. The introduction of electrode traveling cranes has greatly decreased the time for refining.
The present production of electrolytic copper is
322,000 tons per annum, valued at $96,000,000. The
Cost of
w-orld's production is 883 tons per diem.
preduction is from $3 to $18.

Election of Officers.

showed that the memberhad growm to about 425. The officers of the
present year were re-elected, viz.: Pre-ident, Dr.
Joseph W. Richards first vice-president. Dr. W. D.

The

report of the tellers

ship

;

Bancroft; second vice-president, Dr. C. A. Doremus;
third vice-president. Dr. W. R. Whitne^" managers.
Colonel Samuel Reber, Dr. S. P. Sadtler and C. O.
Mailloux; treasurer. Dr. Pedro G. Salom secretary',
Charles J. Reed, 929 Chestnut Street. Philadelphia.
For president Dr. Richards received 160 votes and
A. H. Cowles of Cleveland received icg votes.
:

Electrochemical Data.

The programme of

the morning was concluded
by the reading of a very long paper on "The Electrolytic Production of Metallic Compounds," by ProAs a
fessors C. F. Burgess and Carl Hambuechen.
preface to this excellent paper the authors pointed
unreliability
technical
information
relating
out the
of
to electrochemistrj' and the number of papers in
the transactions of scientific bodies which are the
product of over-enthusiastic persons. They recommend the sifting out of all this matter for the guidance of workers in this field. Freak patents and inventions are too often misleading to young workers
in

the

field.

EXCLTISIONS.

The excursion committee, of w^hich Dr. F. G.
Wiechmann was chairman, arranged an elaborate
programme for Friday and Saturday afternoons.
The excursion consisted of three parties on Friday
Party
afternoon, each numbering about 40 persons.
visited the plants of the Willyoung & Gibson
Company and the Crocker-Wheeler Company.
Party B "took in" the works of the Sawyer-Man
Electric Company and of Eimer & Amend, and then
Party C went
visited the Cooper Union laboratories.
to the plant of the United States Electro-galvanizing
Company at the Brooklyn Navy Yard and later inspected the chemical and physical laboratories in the
navy yard.

A

Joint Meeting with the Institl'te.

A

special meeting of the American Institute of
Electrical Engineers was held 011 Friday evening,
April 17th, in the Assembly Hall of the
York
City College. The American Electrochemical Society
was present as the guest of the American Institute
of Electrical Engineers. There were present about

New

500 members and guests of both societies. A very
interesting paper was presented by William J. Hammer, on the subject, "Radium and the Treatment
of Disease by the Ultra-violet Light." The paper
was abstracted by Mr. Hammer, who illustrated his
remarks by lantern slides and a series of beautiful
experiments with radium and other fluorescent subSome of the experiments w-ere so striking
stances.
that one was reminded ver\' much of the spectacular
demonstrations of Tesia. One of Mr. Hammer's
experiments consisted in discharging a small cannon
by interposing a hand in the path of light ravs falling upon a selenium cell. He facetiously suggested
as a practical application of this experiment, that if
the government would only place selenium cells
along the coast in connection w'ith its forts, that
when the enemy would come along the shore plying
searchlights upon the fort the latter would automatically fire the guns. He spoke of the remarkable
properties of radium, and mentioned many cases in
which patents suffering from lupus vulgaris or
consumption of the skin, were completely cured by
the application of ultra-violet light. Mr. Hammer
also shaded the selenium cell with his hand from
rays of light and succeeded in starting a five-horsepower motor in operation. The motor was belted
to a dynamo w-hich generated sufficient electromotive
force to illuminate a bank of lamps.
All of these
experiments were brought about by the well-known
its

WESTERN ELECTRICIAN
fact that selenium changes its resistance to a

marked

degree when acted upon by light. The change in
the current strength of the cell actuated a telegraph
relay, which in turn operated the main circuit, to
which the various appliances were connected.

SaTUKD.W MoRXIXG bESStON.
paper entitled "Electro-deposition of Metals
Upon a Rotating Cathode," by J. G. Zimmerman,
which was left over from Friday's session, was read
Burgess.
in the absence of its author by Professor
On depositing nickel some peculiar results had been
With ordinary stationary cathodes about
noticed.
and to msix amperes per square foot is sutticienl
exsure uniform deposition should not be greatly
By employing rotating cathodes the author
ceeded.
could
found that a current density of 3,000 amperes
being
be safely used, and that the deposit besides
made at a quicker rate was smoother and much more
His conclusion is that frictional rather
uniform.
than centrifugal action accounts for the uniformity.
This is in exact contrariety with the views of Cowthe
recent paper before
his
per-Coles, who, in
British Institution of Electrical Engineers, claims
obthat centrifugal action alone accounts for the
In the discussion Carl Hering
servations made.
\

;

that practically the same result would be obthat
tained by a rapid circulation of the liquid, and
simpler mechanical method.
it is, moreover, a much
inby
liquid,
or
of
the
Either a thorough agitation
are
jecting it under pressure against the cathode
Dr.
far simpler than any rotating-cathode method.
Bancroft maintained that the most important feaat
electrolyte
the
of
renewal
ture, after all, is the
The mean vethe cathode as quickly as possible.
the ions
is not important, but the velocity of
said

locity

in immediate contact with
rectly concerns the nature

the cathode most diWith
of the deposit.

can
300 amperes per square foot, fairly good results
be obtained. S. E. Gitly stated that it was feasible
in
(copper)
to deposit a one-half gram of metal
amperes pe!
15 minutes with a current density of 12
\'ery rapid circulation always prosquare foot.
duces best deposits.
A. B. Marvin then presented his paper on "ElecHis extrolytic Conduction Without Electrodes."
periments were conducted in the laboratory of applied electrochemistry of the University of WisconThe apparatus employed consisted of a transsin.
former with a primarj' of 23 turns of copper wire
and a secondary of one turn of electrolyte contained
The transformer core
in a thin wooden trough.
was of the shell type, the inner tongue being 6 by
outer
the
5.3 by 3 centimeters.
18.5 centimeters and
The trough was built up of dry pines, the parts being wedged together to avoid the use of nails which
might accidentally come in contact with the elecThe extremities of the trough were run
trolyte.
out beyond the sphere of magnetic leakage from
the transformer and connected by a glass tube which
passed out through the two branches of the wooden
trough, and also, with a snug fit, through a test coil
The core
built up like an ordinary Gramme ring.
of the ring consisted of iron wire shellacked before
winding, and over this core was wound 700 turns
of No. 30 insulated copper wire, which, in turn,
was connected to a telephone receiver. With this
apparatus it was found that an alternating impulse
impressed on the copper winding of the transformer
would induce an impulse in the electrolytic secondary, and if an electrolyte is capable of transmitting a current under such circumstances, the
current which would be caused to flow through the
glass tube would throw out lines of force which, by
cutting back and forth through the inner halves of
the 700 turns of copper wire would cause a humming in the telephone receiver.
In the discussion which followed W'. L. Smith
'

remarked that

it

is

entirely possible that the noise

induced in the telephone was of electrostatic rather
President Richards
than of electrolytic origin.
maintained that the title of the paper was wrong;
Conduction Without
that it should be "Metallic
Electrodes," and that the conduction was not electrolytic but a conduction by metals whose resistance

known. Assuming this to be the case, the electrolyte may conduct electricity without decomposiMr. Hering
tion as a conductor of the first class.
differed from the president's views, and stated that
the same
exactly
of
case
is
in
this
conduction
the
is

though electrodes were included in the
and that nothing metallic is included.

nature as
circuit:

Carhart took the stand that if the electrolytic
dissociation theory is correct it is ionic conduction
which accounts for the observed phenomena.
\ paper on "Potentials of Zinc in Aqueous Solution," by H. E. Patten and \V. R. Molt, was read
The authors state that the preby the ' latter.
dominating influence rests entirely with that metal
Dr.

highest in the electrochemical series. The
single potential of zinc in various solutions varies
I.
The potential is greatly affected by
from +1 to
oxidizing agents, such as KMnO, or KMnOr... In
to lower it.
oxidizing agents tend
general
all
Numerous curves were exhibited, showing the posuch
tential of zinc immersed in mixed solutions
as MeSO. and ZnSO,, ZnSO. and CdSO,. ZnSO.
and K;SOi. In a compound of cadmium and zinc
sulphates there is an esrecially lower decomposition
In regard to alloys the potential rises abDoint.
ruptly at first then gradually decreases to the end.
The electromotive force of all alloys with zinc, n-ith
the exception of copper, is about that of zinc alone.
Woolsey McA. Johnson then presented his paper

which

is

—

He
the "Electrolytic Deposition of Nickel."
begins his paper by stating that the employment of
a solution of about 43 degrees C. is inadvisable.
The hot electrolyte accelerates turbidity of the solution.
About five to 10 times as much energy is required to deposit nickel as copper because of their
electrochemical
in
the
widely different positions
Nickel has to be deposited from a highly
series.
alkaline solution, whereas copper can be readily
Nickel elecdeposited from a dilute acid solution.
trolysis is not a reversible process, like copper electhe
use of
a
trolysis.
Mr. Johnson advocates
"matte," or rough surface, as nickel will slick to a
In the discussion
corrugated surface best of all.
Professor Burgess stated that in the deposition of
highly
essential
to insure the abthis metal it was
.sence of all insoluble substance floating around in
the electrolyte. The solution must be perfectly clear.
The papers of the session were concluded by a
brief description by Barry McNutt of a laboratory
This was an experimental furnace
electric furnace.
Electrodes consisted of carof the Siemens type.
The furnace was
bon rods in graphite crucibles.
working,
and to accomplish this
devised for series
the base was made bv taking arc-light carbons and
nutting them in the form of bundles held together
Connection of all in series
by cylindrical metal.
was by means of crushed carbon which was pressed
down in the shallow retaining cup. The furnaces
were designed for 150 amperes at 40 volts and the
current adjusted by cutting in parallel resistance
A
and varying the current by 2S-ampere steps.
large photograph of the furnace was exhibited.
Several papers on the programme were read by
title only as the authors of some were not present.
The last feature of the morning's programme was a
fine exhibit of new electrochemical apparatus by A.
Eimer of the New York firm of Eimer & Amend.
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on

More Excursions.
afternoon, April i8th, two excurParty
visited three
sion parties were arranged.
large electric power houses and Party B inspected
They afterward united
the rapid-transit subway.
and went through the buildings and laboratories
of Columbia University.

On Saturday

A

Concluding Session.
The convention came to an end on Saturday evenThe evening
ing with a German-American smoker.
with a presidential address by President
Richards, during which he spoke of the great opProf. C. A.
portunities for growth of the society.
Doremus mentioned the convention which is to
be held in Germany in June, during which an effort
electrochemical
the
will be made to standardize
The feature of the evening was a demonstraunits.
tion of the Hewitt mercury-vapor rectifier by P.
Thomas. The actinic properties of the CooperHewitt mercury lamp were dwelt upon by Dr. iVIax
Von Recklinghausen. He showed by photographs
that it was equivalent to about one-half that of
bright sunlight on a June day.
The great success of the meeting was due in a
large measure to the local secretary, Alois von
A.
Isakovics.

opened

Chicago Electrical Association.

W.

E. Goldsborough, chief of the department
of electricity, was in Chicago a few days ago. While
in this city Professor Goldsborough met representatives of nearly all of the telephone manufacturing
companies, and it is understood that nearly 20,000
square feet of exhibit space will be occupied in the
Electricity Building by Qiicago telephone manu-

Prof.

facturers.

The committee on ceremonies has decided to send
up on the evening of April 30tb during the fireworks
celebration a large balloon made of the finest oil
silk and filled with hydrogen. To the balloon will
be attached a notice stating that the finder will,
upon the return of the same to the E.xposition company, be presented with a season's pass to the exposition.
It is stated that the balloon is capable of
traveling a thousand miles under favorable conditions.

The dedication of the St. Louis World's Fair, to
take place on April 30th, May 1st and 2d, will probably be the most spectacular event of the year. The
programme is very elaborate. On the evenings of
April 30th and May 1st magnificent displays of fireworks will be provided under the direction of H. J.
Paine.
The programme for the fireworks includes
over a hundred

set pieces,

among them being

a full

representation of the cascades. Festival Hall
and Terrace of the States. This gigantic production
will extend for nearly half a mile on the high ground
just south of the Administration Building.
giant
United States flag will be suspended from monster
'balloons half a mile in the air, and upon their ignition, by means of electric wires, smaller flags of
other countries will rise, firing salutes while the
audience, lead by a chorus of 500 voices, will sing
"The Star Spangled Banner."
scale

A

The minds of many inventors have been busy with
plans and suggestions for novel attractions for the
St. Louis Exposition which shall eclipse the Eiffel
Tower and the Ferris Wheel. One of the many
schemes proposed is the Condon spiral elevator,
which is to be a steel tower 1,000 feet high, with
spiral tracks running around the outside on which
cars would travel to the top and then down again.
The track would be 11,068 feet in length and would
be endless, the cars ascending and descending on
distinct tracks.
The total number of spiral convolutions would be 20, and the grade at no point
would be above 20 per cent. The cars would be
suspended from the track and would be hauled by
an endless cable, the cars going up balancing those
descending.
Each car would be built to hold six
people, and it is estimated that 8,316 people could
be carried at every trip, making it possible to accommodate 110,000 passengers in a day of 16 hours.
Platforms would be erected at the top and at different elevations, where the passengers could alight
and view the surrounding country. Emergency
brakes would be provided and the front car of each
train wouljl be in charge of a conductor.
It is
believed that the structure could be erected at a total
cost of $800,000.

The central tower of the Administration Building
be illuminated for the dedication with 6,000
incandescent lamps, the current for which will be
taken from the University power plant described in
The
a recent issue of the Western Electrician.
vertical lines of the two hexagonal towers on the
front of the tower will be marked out in lines of
light, as will also the immense archway beneath,
while between the two towers a very large American
flag, occupying the entire space, will be suspended.
This flag will be cbmposed of lamps installed on
the Elblight system, which consists of two cables
composed of fine stranded wire, well insulated, lying
side by side.
The lamp used is provided with two
sharp points, which are forced into the cable and
form contact by penetrating the wire rope. It is
thus possible to put lamps as far apart or close
In
together as desired, as no socket is necessary.
forming the flag a three-eighths-inch steel cable will
the
be stretched between the tops of the towers
wires of the Elblight system will be hung from this,
forming a solid surface the size of the flag. The
colored lamps red, white and blue will be so inThe
serted as to represent the Stars and Stripes.
flag will be suspended from the steel cable by rings,
so that even a slight wind will cause it to sway to
and fro, giving it a veiy natural effect. The flag
will be in operation through the entire dedication
will

The

regular

meeting

of

the

Chicago Electrical

.Association was held at its rooms in the Monadnock
Block on the evening of April 17th, with Vice-president Junkersfeld in the chair. H. B. Gear of the
overhead department of the Chicago Edison and
Commonwealth Electric Companies read an interesting and instructive paper on the subject "Over-

head

Distributing

Electric

Companv."

System of the Commonwealth
His paper was ilUrstrated by

about 20 stereopticon views, principally of diagrams
and maps and original curves which he had worked
There was an attendance of about 50 memout.
bers and visitors, and the paper was briefly discussed
by H. Almert, P. Junkersfeld and Thomas G. Grier.
Mr. Gear's paper will be given in a future issue of
the Western Electrician. The next meeting of the
association will be at the Albion Cafe in the Pullman Building, on May 1st. when H. P. Clausen
will give an address on "Recent Developments in
Party-line Telephony."

;

—

—

Washington Chapter

of the Institute.

The Washington, D. C, chapter of the Aiiierican
Institute of Electrical Engineers was organized at
Dr. Frank
the Columbian University on April gth.
.'\. Wolff, professor of physics and electrical engineering, Columbian University, was elected chairman,
and Philander Betts, electrical engineer of the
Potomac Electric Power Company, was elected secretary of the chapter. An executive committee consisting of Col. Samuel Reber, W. H. Tapley and E.

The papers on

high-tension
transmission subjects, which were presented at the
March New York meeting, were given in abstract by
some of the members, and a discussion followed.
E. Clement

was chosen.

4th the Cairo Electric Light and Power
the Egypt Electric Company, both of
will
surrender their charters and be
merged into the Cairo Electric and Traction ComLight, power and street-car service will be
pany.
furnished by the new company, and the railway system will be extended to Mound City and Villa

On May

Company and
Cairo,

ill.,

Ridge,

III.

period.

Proposed Electric Railway for Nicaragua.
The Pittsburg and Boston Capital Nicaragua and
Transcontinental Railroad Company is now preparing for an active campaign in Central .America. It
is the intention of the company to build an electric
railway in Nicaragua which may ultimately attain
Over it the company hopes
to 500 miles in length.
to transport the product of coffee plantations, which
have been in cultivation for several years. The railroad company is backed by the United States Coffee
Company, which has a capital of $15,000,000. The
power for the new railway will be derived from
It will be operated on the third-rail system,
water.
and, it is said, will cost $12,000,000.

WESTERN ELECTRICIAN

April 2S, iyo3

The

Ries Patent Sale.

ered the exceptions of Mr. Ries well taken, and
refused the ratification of the sale pending a further
hearing, which will shortly take place upon the
questions involved.
Mr. Ries seems to feel confident of obtaining an order directing the special
masters to resell the property as provided for by
the decree, but under conditions which will be
calculated to bring a price more nearly in accordance with what he holds to be the true value of
the property, which, it is said to be Mr. Ries' intention, with certain aid that has been promised him,
to acquire in his own interest.

Elias E. Ries, by his attorneys, has filed exceptions in the United States Circuit Court at Baltimore to the ratification of the sale of the electric
patents, with pending applications and incidental
rights of action for infringement, belonging to the
late firm of Ries & Henderson.
The sale was made

on March 3d

last

by George Whitelock and Arthur

Steuart, special masters. The purchaser was Arthur
G. Thompson of New York, who acquired the property for $60,000.
The sale was the result of the litigation begun
against Mr. Ries by Albert H. Henderson, his partner,

on April

28,

Railroad Repair-shop Design and Equipment.^
By George A. Damon.

iSg6.

The

patents referred to were issued between the
years 1SS6 and 1899, inclusive, to the firm of Ries
& Henderson as the assignee of the well-known
inventor, Elias E. Ries, now of 116 Nassau Street,
New York city, but formerly a resident of BaltiThe "property included in the sale emmore, Md.
braced 47 United States letters patent relating to
various important electrical inventions, as well as a
large number of similar applications, many of which
have found their way into general use, and in respect
to most of which Mr. Ries is the recognized pioneer
in the arts to which they pertain.
An account of the
sale was given in the Western Electrician of March
21 St.
Among the various groups into which these
patents were divided are patents relating to electric
welding and tempering, electric riveting, electric
soldering, electric heating, electric generation and
transmission, electric traction, conduits fcfr electric
and cable railways, and patents on various electricrailway systems, including those covering modern
methods of operating railway cars or trains by means
of high-tension transmission currents and trans-

former sub-stations.
One of the most important of these last-named
patents. No. 622,865 of April 11, 1899, was issued to
ilr. Ries upon an application filed bj' him in 1887,
successive and strongly-contested interference
proceedings, extending over a period of more than
12 years, in which his claim to priority of invention,
as shown by the official records, was finally sustained.
This patent, which Mr. Ries continued to
prosecute, among others, after the dissolution of the
partnership, and which has until igi6 to run, contains 16 claims that are alleged to be of such broad
scope as to cover the entire modern electric-railway
industry.
Among Mr. Ries' opponents in these
interferences were such prominent inventors as Chas.
J. Van Depoele, George Westingliouse, George Wilhelm von Siemens, Rudolph M. Hunter, Chas. S.
after

Bradlej'-

and

others..

of exceptions Mr. Ries alleges that his
alternating-current or converter electric-railway patents, included among those sold, are fundamental
and controlling; that since the date of the partnership dissolution the art has developed, and that
within the last two or three years the inventions
covered by these patents have been and are now
being extensively used by all the larger electricrailway companies in this country, in violation of
the rights of the late co-partners and of his individual interest in the patents, and that the right
to recovery for past, infringement, which was included in the sale, aside from the present and future
value of the patents themselves, was worth much
In his

bill

more

tlian the total price bid for the entire property.
In support of this statement, Mr. Ries' petition
for a resale of the patents contains a list of electricrailway companies now in operation and under construction in New York city alone, which are alleged
to have adopted or are about to adopt the system
of electrical transmission, conversion and distribution originally invented and patented by him, and
which is said to be vital and essential to their sucIncluded in this list are the
cessful operation.
Metropolitan Street Railway Company, the Manhattan (Elevated) Railway Company, the New York
Rapid Transit (Subway) Company, the New York
City Interurban Railway Company, the Interborough
Railway Company, the Brooklyn Rapid Transit
Company, the Staten Island Electric Railroad Company and the electrical equipment of the various
projected tunnels and terminals of the Pennsylvania, Long Island and New York Central Railroads,
all of which, it is affirmed, already involve a capital
investment of over $200,000,000 in Greater New
York alone, a large part of which has been invested
within the comparatively short time that has elapsed
since the merits of this system for heavy or longdistance transportation v.ork have been demonstrated.
Mr. Ries further avers, in his petition to the
court praying for the setting aside of the sale, that
the one-half interest in the patents held by his late
associate had been privately acquired without the
knowledge of the petitioner long prior to the sale
by certain persons in whose interests the entire
title to the patents were actually purchased at the
public sale of the partnership property held pursuant to the decree of the court that the sale was
not. as a matter of fact, held at the place set forth
in the advertisement of sale, but in a different place;
that the sale was made without sufficient opportunity
to enable the public to investigate the large number
of patents and applications involved and to attend
the sale for the purpose of bidding thereat, and that
the petitioner's original motion for an extension
of time of the sale so as to afford him an opportunity to protect his interests was denied.
Notwithstanding the opposition of the attorneys
representing the purchaser. Judge Morris consid;

with the idea that more unfavorable comment
will be passed upon a proposed plant than upon
one which has already been built that has encouraged the writer to present the following description
of a complete repair shop which as yet exists only
on paper. A large part of the matter was contained
in a report which was intended to be onlv of a preliminary nature.
The example may, therefore, be
considered as both hypothetical and actual, and
should serve the purpose of focusing the discussion upon a shop of this particular size, leaving
It is

larger problems for future consideration.
There are now being operated upon this line 116
locomotives, the largest of which weigh 100 tons,
and are 53 feet six inches long over tender.
As
the service
is
severe each engine should pass
through the shop at least once a year.
With a
modern shop the average length of time for overhauling should not be over four weeks.
Allowing
13 engines per pit per year it will require nine pits
for regular repairs.
Provision for growth and accidents will make 11 stalls for the erecting shop
advisable, and space equivalent to five stalls should
be allowed for the boiler and tank shop.
The power house is to be a practically fireproof
building with a dividing fire wall separating the engine and boiler rooms.
Floors will be of concrete
construction. All foundations for machinery, as well
as the footings in this building and all other structures, are to be of concrete.
The engine-room floor
may be above grade to provide a high basement for
the piping and steam auxiliaries.
The central location of the power plant will allow it to contain not
only the heating, lighting, power,
compressed-air
and water equipment, but also pumps for oil to the
boiler and blacksmith shop, and hot-water pumps
for the roundhouse and main shops.
Ample provision should be made in the building to take caj-e
of at least 50 per cent, additional equipment without adding to the building proper.
chimney seven
feet in diameter and 150 feet high is to be built of
brick on a substantial concrete foundation, and will
be connected to the boilers by means of an underground brick flue passage.
An 80-ton crane, capable of standing 25 per cent,
overload occasionally, is needed above the transverse pits in the main shop.
lo-ton electric crane
should be nrovided to serve the heavy tools in the
machine shop.
lo-ton hand crane should be installed over the equipment in the power-plant engine
room.
An electric messenger telpher could be installed to advantage between the scrap bins, casting
shed, repair tracks, wheel house, roundhouse and
blacksmith shop.
Air hoists, or the recently developed electric hoist, are provided over all heavy
tools not served by an electric crane.
Jib cranes
are to be used in the blacksmith shop.
The turntable is to be of '200 tons' capacity, and
of the deck pattern, carried on a central pivot supported by a heavy isolated concrete foundation. An
electric motor ooerated from a cab set over the
motor carriage will turn the table completely around

A

.

A

A

'

seconds in an economical manner.
The transfer table is intended to serve both the
engine and coach departments, and, therefore, will
be of 120 tons' capacity and 75 feet long. It is to
be fitted with a motor caoacity of 40 horsepower,
and will be equipped with a winding attachment
with a cable which will reach anything within 250
feet of the sides.
In the present state of the art the 2=;o-volt directcurrent system is better adapted for all-around railroad-shop purposes than the alternating-current sysFor use on cranes, on the transfer table, and
tem.
in

-^o

on individual machine tools, the variable-speed, diThe alternatingrect-current motor is best suited.
current induction motor has the advantage of having no commutator or brushes, and will, therefore,
require less attention, but this advantage will not
justify the extra first cost involved in its installation
under existing commercial conditions, in a plant of
this size.
As a general rule all

machines requiring over three
or four horsepower should be equipoed with seoSmaller machines can be arranged in
arate motors.
groups, each driven by line shafting operatr-d by a
motor of a uniform jo-horsepower size. To provide for the soeed control of about a dozen tools in
the erectincT shoo a balancer set will be installed de.

livering either three or four voltages to the variable-

spped motors.
The lighting should be on the three-wire svstem
with a compensator at the power plant and all in-

* I.

Abstract of paper read before the Western Railway Club in

Chicago on April
engineer.

21, 1903.

Mr.

Damon

is

a

well-known Chicago
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candescent lamps for local illumination and the
enc osed-arc lamps for general illumination
about the
shops and grounds should be operated at no
volts.
Plug outlets of a specially heavy design will be
distributed liberally, and the use of torches
in the
buildings should be entirely discontinued
The wiring may be carried from the
switchboard
to
the
buildings
in
tunnels or
conduits
All
branch wiring for power about the
shops will be
protected by iron-pipe conduit, which
can also be
used liberally to protect the lighting
wires.

Con-

siderable care will be taken in planning
the wiring
system to provide for extensions and
additions, and
to avoid the cobweu appearance
presented by some
of the recently built shops.
The cranes and transfer table will be
arate circuit provided with an

on a sepammeter on the
switchboard to indicate at once the location
of excessive loads.
The transfer-table wiring is td be
on the side of the runways and not
overhead
A telephone system, with an instrument on every
foreman s desk, and in the office of every
department will be installed complete with a central
A hre-alarm system and a watchman's clockboard
svs-

tem will also be desirable.
About 40 stations of an annunciator system can
be
installed to advantap-e in connection
with
room in the
shop, and thus make it

the tool
possible to

mam

deliver

the

Under

this

tools

the

to

system

all

mechanics

by messenger
and ground

tools are repaired

the tool room.

in

The adoption

of one central power plant needs
argument, but the selection of its eouinment
both as to type and capacity, should be
given care-

no

ful

consideration.

A

"Wireless" Newspaper.

Twoissues of The

Wireles.s, the first daily newsthe world relying for its regular
outside
press report on space telegraphy, have
been received
by the Western Electrician.
As heretofore stated

paper

m

The Wireless

is published at Avalon, Santa
Catalina
miles from Los Angeles, Cal., by the
Los Angeles Times. The first issue, dated
March
2Sth, is in the shape of a three-column
folio, the
exact size of the pages being ii by eight
inches.
Later the size of .the type page was
increased to
four columns.
The svstem of space telegraphy employed in transmitting the news is
owned by the
Pacific
Wireless Telegraph Company, of which
Gen. A. L. New of Denver, Colo., is president.
The
apparatus used is said to be entirely different

Island,

33

from
employed by Marconi, and the practicability
of the system has been demonstrated by
actual use.
The manager of The Wireless at Avalon is S.
J.
Mathes, one of the founders of the Los
Angeles
that

Times.
Santa

Catalina

Island

lies

in

the

Pacific

Ocean

off the coast of

southern California, and is a wellknown resort for pleasure seekers. Los Angeles is
a few miles inland on the mainland.
A suminary
of the Times' news is telegraphed every
morning by
the ordinary method to a wireless station
on the
coast,

the

to

whence

it

is

transmitted

The Avalon

island.

through the ether
adds his local

editor

items and gets the paper out early in the forenoon.
the island has no cable connection with
the
mainland, the wireless system is particularly
valua-

As

ble.

Chicago Street-railway Situation.
The

attention

of

all

the

street-railway

interests

Chicago is at present centered on Springfield
where the house of the state Legislature is considering municipal-ownership legislation.
The Mueller
bill was passed some days ago by
.the Senate and a
House committee has now reported a substitute bill
to which many objections are raised,
both by the
local city officials and the street-railway
companies.
in

The cominittee

gives the city authority to build,
street railroads, but does not, like
the Mueller bill, empower the city to acquire necessary property and real estate by condemnation.
It
bill

buy and operate

does not, like the Mueller bill, give the city a power
of regulation as regards street-railroad companies
it does not now have.
The Chicago City Council
has unanimously adopted a resolution condemning
the committee bill and petitioning the Legislature

A

to substitute the

Mueller bill as amended.
representative delegations of citizens has gone to Springto urge the passage of satisfactory measures.
R. R. Covin and Joseph S. Auerbach of New York
field

have arrived in the city to take up the negotiations
with the city authorities in the interests of the
LTnion Traction Company.
At the first meeting of the new Chicago City Coun-

on April 20th, the new list of committees was
announced.
The committee on local transportation
retains .'\lderman Frank Bennett as chairman and
all the old members, with one exception. Alderman
cil

Honore Palmer takin"
nery.

the place of

Alderman Con-

1

;
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DEVELOPMENT OF THE TELEPHONE
Telephone News from the Northwest.
amount

slock in the
Twin City Telephone Company (Independent) of
Minneapolis and St. Panl. has been transferred to
Whether it is a controlling
Pittsburg capitalists.
The deal has been on for
interest, is unknown.
some days, but no details can be secured. It is
declared not to be an absorption by the Northwestern Company (Bell), as the franchise in both
cities prohibits the transfer to a rival company withOfficials of the
out the consent of the councils.
company deny that there has been any transfer of
unusual size in the company's stock, or that the
control of the company will be changed.
Aiigust Monson, the owner of the telephone system at Motley. Minn., has devised a new automatic
switchboard which is claimed to be an improvement
on present boards and can be instajled much cheaper.
It will not. however, allow more than one conversation through the board, at a time, for when two
receivers are down, all other instruments on the
Ixiard are cut out.
It

is

that a large

stated

of

The La Crosse (Wis.) Telephone Company
its wires on Main Street in conduits.

will

place

A

local exchange is projected for Litchville, N.
D., by" Mr. Bccman, the owner of the exchange at
line between Valley City and
Valley City. N. D.

A

Litchville is also planned.
The council of Duluth, Minn., will examine the
books of the Citizens' Telephone Company, which
recently asked permission to increase its charges.
It claims to be doing business on a basis of $44,088
income per year, while the maintenance, operating,
contingent and deferred amount to $57,884 per year.
C. F. Barto. a former lineman of the Iowa Telephone Company, at Sioux City, Iowa, has secured
a verdict against the company of $4,237 damages for
personal injuries.

'

The City Telephone Company of Tabor, Iowa,
has voted to increase the capital stock from $22,000
to $50,000. The new issue of stock is to be sold to
stockholders at 50 cents on the dollar.
The Madelia Telephone Company has been formed
at Madelia, Minn., with a capital of $10,000, of which
An effort will he made to buy
$3,500 is paid up.
exchange of the Fairmont Telephone Company, and if it fails, a new system will be installed.
the local

R.

Indiana Telephone Items.
The American Telephone and Telegraph Company

franchise, if granted, work to begin within six
months after its acceptance by the city.
charge
of two cents per call of five minutes or less will be

A

made, it is said.
The matter is being worked up
by Charles H. Mattiam.
A new modern switchboard of the central -energy
pattern, to accommodate 1.500 subscribers, is about
to be installed at Victoria, B. C.
W. H. Kent, gen-

superintendent of the New Westminster and
Burrard Inlet Telephone Company, has ordered the
board made in Montreal, Canada.
P.
eral

Ohio Telephone Notes.
The Sunday Creek Valley Telephone Company,
Gloucester, with a capital stock of $50,000, has been
incorporated.
G. E. Turner, A. F. Turner, A. B.
Allen. G. W. Rose and others are interested in the

company.

The Adena Telephone Company. Adena, recently
incorporated, with a capital stock of $5,000, will
build a line connecting Smithfield, Hopedale, Harrisville and Unionvale in Jefferson and Harrison
Counties.
J. W. R. Smith, William H. Thompson
and others are interested.
Officers of the Home Telephone Company (Independent) of Hamilton are reported to have stated
that they have arranged with the Fitzsimnions Telephone Company of Cincinnati to enter that city.
The plan is to have an exchange in Cincinnati, and
is supposed that the Fitzsimmons company will
it
build it.
The Home has been granted the right to
construct lines on two different pikes in Hamilton

The Home Telephone Company is opnosing
grant until the ordinance more fully and explicitly sets out what the proposed long-distance
The franchise asked by the American
service is.
company might he construed into meaning a local
plant, and the Home company is anxious to mainthe

a monopoly.
An up-to-date telephone system has been put in
operation at Manilla, Ind., by the Central Union
tain

The exchange is connected
Telephone Companv.
with the exchange at Shclbyville. and the subscribers have free use of this connection and service as
well as at Ray's Crossing, Blue Ridge and Homer
and a 15-cent toll rate to Indianapolis. The rate
for the Manilla subscribers is $r a month.
The United Telephone Company has decided to
ofiuin its main leads from its office or exchange in
Bluffton with cables, and as soon as new poles can
be placed the

work

of stringing the cables will be-

gin.

The incornoration of new telephone companies
The
continues.
Last week's Indiana list follows.
name and address of the company, amount of capital
stock, territory to be served and name of one director are given.
Veedersburg
Telephone Company, Veedfirsbure; $25,000;
VePdersburg and in Fouotain, Park and Clay Counties; John L.
Osborn.
Roam Telephone Companv. Roam; 815,000; Roam and in Wabash and Minmi Counties; G. T. Grimes, PettysviIIe.
Art Telephnne Company. Saline City; $7,000; Saline City and
Clay Couniy; Alba Long.
Cr«ek Mutual Telephone Cnmpany. Middle town;
Middletown and in ^'ieo County; Vincent YeaEer.
BrownsbufP TeleDhon" Companv. Brownsbure; S6,ooo; Brownsbure and in Hendricks Boone and Marion Counties; J. S. Tharp,
Co-on^rative Tpleohone Companv, Portland; Sio.ooo; Jay, Delaware. Madison, Randolph. Blackford, Wells and Adams Counties; D. M. Baker. Portland.
Rural Telephone Company, loglesfield; Si,ooo; InglesSeld and
vicinity; Joseph Burnston.

The Williams

On

Rockfield
F.

the Pacific Slope.

CalisncU Valley Telephone Company has filed
The
articles of incorporation at Newport, Wash.
capital stock is $50,000.
A. G. Stephens is one of
the incorporators.
Seattle, Wash., will soon he connected by teleThe
phone with the west side of Pugct Sound.
Peninsula Telephone Company, with headquarters at
Bremerton, Wash., has arranged to join its system with the Sunset Telephone Company's lines.
This entails a submarine cable three miles long,
which will be laid at once.
The International Teleohonc Company of America,
with headquarters at Washington. D. C. is about
to make annlicalinn lo the City Council of Spokane,
Wash., for a franchise tn of)erate in that city for a
period of 25 years.
The company agrees to put in
5,000 telephones during the first 18 months of the

The

invention which provides means for sending a
signaling current from the subscriber's station of a
telephone system to the exchange without the em-

ployment of a magneto generator has recently been
patented by Francis W. Dunbar and William W.

Dean

of Chicago, their patent being assigned to the

Kellogg

Switchboard and Supply Company.
The
employ a large induction coil, preferably
operated by the subscriber in removing his telephone
receiver from the switch-hook upon which it normally rests. In practice the switch-hook is associated
with a suitable spring, which serves when the weight
of the telephone receiver is lifted from the hook to
raise the hook, thereby actuating the contacts which
control the circuit through the primary of an induction coil.
This induces a current in the secondary
of the induction coil, which passes to the central
station to actuate the individual annunciator located
thereat.
The contacts actuated by the switch-hook
are preferably arranged so that circuit is first closed
inventors

Electric

Company

Telephone

of

incorporators.

The wreck

Wheeling and Lake Erie
has been equipped with tele-

train on the

railroad at Massillon

phone apparatus as an experiment. It is verv much
the same as an ordinary telephone and is provided
with a coil and a long pole with a hook to hook
over the telegraph wires.
made, bells ring in every

When
office

connection

on the

line

is

O. M. C.

proved satisfactory.

Bell

Telephone Output.

The American Telephone and Telegraph Company
reports its output of instruments for the month
and ouarter ended March 31st, with comparisons,
follows:
March

as

1903.

:

Grossoutput
Returned

1902.

84.280
38,172

Net output
January i lo March
Grossoutput
Returned
Net output
Outstanding March

1901.
/'6,75i

96,557
42,847

37.517

1900.
65,878
20,664

46,108

53.710

39.234

45,214

305,961
-.... 116,646

279,553
114,498

2t6,ic9
89,427

183,003
63,004

189,315
3.339.635

165,055
2,691,065

126,682
2.079,498

119.959
1,700,464

31

31

NEW TELEPHONE SIGNALING APPARATUS.

thus

which

sic^nals telegraph operators to cut out.
When the
pole is removed the bells again signal the operators
that the line is open.
So far the experiment has

Michigan Telephone Company's Affairs.
The Union Trust Company of Detroit, Mich., as
receiver for the Michigan Telephone Company, has
a petition in the United States Circuit Court
asking for authority to issue $50,000 in receiver's
certificates payable in three months, bearing six per
cent, interest.
The proposed certificates are to be a
first lien upon the company's property, the proceeds
to be used to connect the different parts of the system, now done by the Detroit Telephone Company's
apparatus, which is not under control of the receiver.
A proposition to lease the Detroit Telephone apparatus is said to have fallen through.

through the primary of the induction coil, the current continuing to flow for a considerable period to
magnetize thoroughly the iron in the core and coils,
at the end of which time the circuit is opened to
produce thereby in the induction coil a decided inductive effect, thus inducing a current of substantial
value, which will pass to the central station.
In
order that the current may thus flow for the desired period of time, there is associated with the
switch-hook a retarding device, such as a dash pot.
which limits the movement of the switch-hook, as
the same is impelled by the spring.
The circuit
through the primary of the induction coil may thus
be maintained closed for a suflicient length of time
to magnetize thoroughly the core and coils before
the circuit is opened by the further movement of the
switch-hook.
The accompanying drawing is a diagrammatic view illustrating two telephone lines and
connecting apparatus at the central station, one of
the lines being illustrated as equipped in accordance
with the invention.

Toll-iine Combination in Indiana.

filed

TELEPHONE MEN.

Prairie

Rockfield Telpphone Company. Rockfield; S3.000;
and in Carroll County; F. M. Tyrael.

Signaling Apparatus"

An

Cleveland has been incoroorated for the purpose of
manufacturing telephone apparatus.
The capital
stock is $10,000.
P. E. Hintz, L. B. Spanner, E. P.
Kern. C. M. White and H. H. Hammond are the

ID

$10,000:

New Telephone

County.

has asked for a long-distance franchise in Logansport.

FIELD.

Mark Baughcr

has become manager of the local
exchange at Farmington, Iowa.
A. L. Hutchinson of Weyauwega, one of the welltelephone men of Wisconsin,
in Chicago last week.

known Independent
was

Ex-Governor W. Murray Crane, of Dalton, Mass.,
has been elected a member of the executive committee of the American Telephone and Telegraph

Company.

who has been

with the Iron Range
Crookston, Minn., has been
charge of the company's office at Cass

L. J. Palmer,

Telephone Company

at

placed in
Lake, Minn.

Frederick P. Fish of Boston, president of the American Telephone and Telegraph Company, made a
living visit to Detroit, Mich., last week to consult
with Secretary Hance of the Union Trust Company,
receiver of the Michigan Telephone Company.

The

Company, composed
companies of northern Indiana and eastern Illinois, was
organized at Logansport last week. Twenty representatives were present at the meeting, and letters
Walter
of indorsement from eight companies read.
Uhl of Logansport, was chosen president, and
J.
Henry A. Barnhart of Rochester, secretary, of the
new company. These two men, with three commitAllied Independent Toll

of representatives of Independent telephone

tees appointed, will have full charge of the perfection
of the organization. Another meeting will be held
May nth, at which time the committees will report
and incorporation papers will be prepared for filing.
For the nresent the company will serve as a sort

of clearing house for the business of the individual
exchanges, and a committee was appointed to have
charge of the business. Later, when the company
is incorporated, the offices will be centrally located

and men engaged to attend to the company's busiThree cable lines, running out of Logansport
ness.
to South Bend, Wabash and Remington, will likely
be the first built by the company, as these were discussed at length. The following-named telephone
men were present at the meeting: A. Halleck, RensT. E. Hanway,
selaer
J. F. Bruncr. Remington
Monlicello
C. A. Jay and Steve Tuder. Kokomo
J. E. Yarling and W. A. Huff, Peru; R. C. StephenBarnhart, Rochester; Theodore
son and Henry
Thorward, South Bend O. P. Freyl>erg, Lafayette
O. Rex, North Manchester; Walter Uhl. G. W.
;

;

:

;

John P. Downs, assistant chief engineer in the
experimental works of the Bell Telephone Company
at Boston, was married a few days ago at Cleveland
He was formerly with the
In Miss Etta Murphy.
North Electric Company and is a native of Cleveland.

Powell, M. A. Jordcn, G. W. Seybould, M. B. Lairy,
F. Digan, Joseph Reitemeier and S. D. Brant,
Logansport; D. C. Harler, North Manchester, and

J.

others.
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GENERAL TELEPHONE NEWS.
The Colorado Telephone Company has asked
franchise at Rico,

a

The Marissa
creased

its

Colo.

Telephone Company has
from $5,000 to $10,000.

(111.)

capital

The Marion (N.

International
for

C.)

Telephone Company has

in-

let

a contract for a long-distance line to Rutherfordton,

C

N.

Telephone Company of Teachey,
Duplin County, N. C. has been chartered with a

The Teachey

Bell

capital of $5,000.

The Northeastern Telephone Company has commenced work on an extensive new telephone svstem
The work is in charge of Lewis
at Portland, Maine.
A. Goudy.
The headquarters of the Stephenson County Telephone Company have been changed from Chicago to
Freeport, 111., and the board of directors increased
from three to seven.

The Utah Telephone Company will enter
field and work will be commenced

tana

the

Mon-

at

Great

Desk Telephone.

is

The Macon

the

managing

Telephone

portable telephone, as a rule, having more hard
usage and careless handling than any other instrument in a telephone system, is most subject to- get
out of order. The International desk telephone
illustrated in Fig. i was designed by the International
Telephone Manufacturing Company of Chicago, with
a \iew of securing the most neat-appearing, convenient, reliable and durable instrument of the kind
that could be produced, regardless of the cost of

manufacture.

The

pedestal is an artistically designed stand of
heavily nickel-plated cast brass. It is hollow, to
allow the transmitter cords to pass through it. The
standard and bottom are clamped firmly together
with a heavy binding nut in the base. All exposed

director.

Company

of

Lenawee

County, Mich., capitalized at $30,000. and the Litch(Mich.) Farmers' I\Iutual Telephone Comnany,
capital $2,000, have recently been incorporated.
field

The Rapids and Western Telephone Company has
been formed to take over the business of the Western
Telephone Company at Rapids, Wis., Rockland and
The new company will make extensi\e repairs.
Cato.
D. Johnston and Seth Hartley are the prime movers of the new telephone company at San Bernardino,
Cal.
meeting was iicld a few days ago for the

A

purpose of discussing plans for incorporation. Manew system has already been ordered.

terial for the

A
feet,

stone and brick one-ston- buildin"- 66 by 47
at Field's Corner. Dorchester
is to be built
Boston, and will be occupied by the New

District.

England Telegraph and Telephone Company. This
company will hold its annual meeting in New York
on ilay 4th.
'

The Montana Telephone Company has been incorporated at Helena, Mont., by C. H. Crake. J. C.
McCuaj', F. D. Kingsbury and C. R. Sceffin. with a
capital stock of $2,400.
A line will be built between
Collins and Cutbank. The headquarters of the company will be at Choteau.
Twent\'-five new suits were brought in the justice
courts on April iSth against the Chicago Telephone
Company by subscribers seeking to recover money
alleged to have been paid to the company in excess
of the amount permitted bv the city ordinances. It
will be
is stated that hundreds of similar actions
commenced before May ist.

Mayor

Harrison, at a recent meeting of the ChiCouncil, vetoed the ordinance, oreviously
oassed, which granted a franchise to the WoodThe veto was
lawn Park Telephone Company.

cago

Cit\"

the ground that two comoanies were already operating in the district, and that the Illinois
Telephone and Telegraph Company had also a ri^rht
The ordinance was referred to the
to the territorT,-.
committee on streets and alleys south.

made on

The

International

FIG.

I.

INTERNATIONAL DESK TELEPHONE.

parts of the instrument are strong, smooth and solid
and are made of nickel-plated brass.
The entire switch, shown in Fig. 2, in the desk
set is built-in the spring post or head of the pedestal.
The spring post can be readily removed from the
pedestal and all parts conveniently inspected. The
switch and restoring springs are mounted on hardrubber blocks, supported by the spring post, and are
completely enclosed with a dustproof cover.
The contact springs are all long and made from
the best german silver, and are provided with platinum contacts. The hook is provided with an insulated pin near its base, to which the restoring spring
This insulated pin is provided at both
is connected.
ends with platinum contacts, which make and break
the connection when the hook is raised and lowered.
This construction permits the platinum contacts to
make a clean, positive sliding connection and requires but a very small movement of the springs.
The hook-restoring spring is so designed that it
has three inches of heavy spring german silver for
a restorer, making the switch very active and durable.
The springs are firmly clamped with heavy, specially
stamped nuts, fastened with machine binding screws
passing through the rubber block from the opposite
side, as may be seen in the cross-section of the upper
All binding screws are
rubber block in the cut.
threaded into metal, leaving none depending on
threaded rubber.
The hook takes its bearing in the spring post on
special steel screws, which extend into the post and
form a bearing fully three-sixteenths of an inch in
length.
The back of the hook, where the steel bearing screws enter, is slotted and is firmly clamped

Railway Company of Buffalo,

N. Y., ooerating 400 miles of lines and reaching
Niagara Falls. Lewiston. Lockport and Queenston.
has contracted with the Bell Telephone Company
to install an extensive system of telephones and sigCombination
nals on all its city and suburban lines.
receiver and transmitter instruments will be used
and the?- will be placed in iron boxes every mile

on the city lines and from two to three miles apart
on the suburban roads. The telephones will be used
by the motormen and conductors in cases of accidents or delay's, and the dispatcher can signal the
motormen by means of an electric signaling apparatus at each station, when he desires to instruct

has begun the erection of a second factory
Rochester, which will be engaged in the manu-

in

facture of telephones.

The

plans call for a factory

having 2CO.CCO feet of floor space and capable of
turning out 2,000 telephones a day. The company
also reports having just secured a contract from the
Home Telephone Company of Kansas City. Mo.,
for 6,500 central-energy telephones.

engine.

The Metropolitan

street

railway

New York

of

city has seven stations where the relief wagons,
which are properly called "red devils," are kept.
Whenever a pedestrian is unfortunate enough to be
run over by a car or caught underneath, or in case
of any other accident which delays traffic, the nearest station is notified and in a few minutes the red
wagon goes clanging, bounding over the pavement,
swings in sight and draws up by the side of the

scene of trouble.
In most cities, where overhead trolley wires are
used, two styles of wagon are necessary, one a low
truck designed for the removal of obstructions from
the tracks and the other a tower wagon with its
crew for the splicing of a broken trolley wire. The
former is easily recognized by its fifth wheel, which
is carried ready for adjustment to any vehicle which
stands upon a track immovable because one of its
own wheels has been crushed down.
The crews average six men and four horses in two
shifts, each wagon having about 50 miles of track
to look after.
The men sit in constant readiness to
go out to the relief of a car, and when a message is
received each one leaps up to perform his special
part in a rapid preparation to depart.
The day is
supposed to be divided into two laps of 12 hours
each, but the men always agree among themselves for the night squad to stay on longer, because
they receive by no means so many calls as the day
squad.
Often when a conductor calls up a station he
finds the wagon already gone to the scene of some
other accident in such a case he has to keep ringing up other crews, even though he has to summon
a wagon from miles away.
There are various systems of alarm some companies have private telephones and some use the
public telephone.
The Chicago Union Traction
Company has an alarm-box .system which has proven
very satisfactory on its North Side cable lines.
When a car gets in trouble the gripman of a train
has only to jump off the car, run an average of 200
feet forward or back of hi? train, lift an oval irontrap from the center of an iron manhole cover, take
a small key from his pocket, insert it in a little ironbound box in one side of the cable conduit, and make
one turn of the key. Within 15 seconds the cable
is still.
So also is every car on the loop's circuit,
and so also is every piece of machinery in the nearest
power plant of the Union Traction Company.
Under the paving between the double tracks of
the cable lines are strings of gaspipe housing the
wires of the cable-alarm system.
In the center of
each track, north of south, there is a big manhole
cover placed just over the cable pulleys which operate to hold up the cable at each stretch of 31 feet,
and in the north track, at every third street crossing, is one of these manholes, numbered, with a
small oval trap which may be lifted with ease for
the insertion of a cable-alarm key. These numbered
manholes mark the alarm stations connected by
electric wires with the power house of the company
at Division Street.
The action of a key in one of thci^c boxes rings
a gong in the power house with which the particular cable is connected.
The gong is close to the
engineer of the plant, and as the gong strikes the
number of the box is shown upon a board at one
side.
One full turn of the key in a box is an
arbitrary notification to the engineer to stop the
two turns is the signal to slnw
cable in a moment
up, a term which means reducing speed to one-third
three
turns is a call for an
the regular rate
emergency wagon, and four turns is a call used only
after the last car is in the barns at i :.so o'clock in
the morning, and when the cable inspection gang
has struck a portion of the rope which needs re;

;

Ten emergency stations are maintained by the
They are of
Union Traction Company.
great value in those sudden emergencies when the
power driving the cable must be shut off in a moChicago

ment.
FIG. 2.

telephone specialties w^hich will be sent upon request.

it

Probably no other man leads a life that can be
compared so nearly with that of a fireman as the
member of a street-railway wrecking crew in a large
city, and the work must be done with almost as
much skill and certainty, with quite as much haste
as that of the hook and ladder truck or the fire

pairing.

The telephone department of the Electric Appliance
Compan}'. Chicago, has more than doubled its capacity" in floor space, machinery and employes.
The
stead}' increase in the demand for Eacc line of telephones and switchboards has made this necessary.
The company has many new circulars describing its

thar

Street-railway

;

MANUFACTURERS~AND DEALERS,

The Stromberg-Carlson Telephone Manufacturing
Company of Rochester. N. Y.. and Chicago, reports

of

Companies.

:

them.

The Faller Automatic Telephone Exchange Company, manufacturer of the Faller mechanical operator,
has leased the handsome new f actors' building at
772 to 776 Twelfth Avenue, foot of Fifty-fifth Street,
New York city. The building has six floors, with
light on all sides, and will accommodate about 1,000
hands. The Faller company has taken it on a 10year lease, with an option to purchase.

Emergency Service

A

Helena and ilissoula during the present year.

Falls.

R. B. Jones

33^

INTERNATIONAL DESK TELEPHONE.

—TRANS-

MITTER.

screws to prevent any possibility of the bearing working out or becoming loosened. The hook
stops directly on a heavy brass screw that is shouldered against the brass soring post, to make an
absolute and positive stop, and avoid any liability
of weakening or breaking the lower contact spring.
The movable head or lug is provided with a concealed stop at the joint of the pedestal and transmitter.
All springs and connecting wires are entirely enclosed and perfectly insulated, leaving no
exposed metal parts to form a part of the circuit
to the

at

any time.

transmitter lug is cored out, as shown in
to leave ample space for the two cords
leading directly from the front and back electrodes
This construction leaves
to the termials in the base.
no sharp corners and fully protects the conductors.

The

Fig.

2,

^

Scandinavian Technical Congress.

A

Scandinavian Congress of Technical and SaniIs to be held in Copenhagen, Denmark,
on June 24th to 27th. Among the subjects to be discussed are ways and bridges, railways, mechanical
tary Science

electro-technology,
con?truction.
naval
heating and ventilation, chemical industries, mining,
control of food stuffs, health of towns, hospitals,
schools and factories, military and field-hospital h}^Applications for membership in the congress
giene.
may be addressed to the Dansk Ingeniorforening,
industries,

.\maliegade,

membership

K.,
38, Copenhagen
fee has been fixed at 20

Denmark. The
crowns ($5-4o)-

The City Council of Chicago Heights, III., has
granted a 20-year franchise to the Chicago Heights
Street Car Company, to construct and operate a
Interurban privileges
street-car system in that city.
were also granted.

:
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to the, apparently, uniformly lighted edge of the
screen close to the finger, the scintillations are seen
to be closer and more numerous what to the naked
eye appears like a uniform "'milky way," under the
lens is a multitude of stellar points, flashing over
clean finger does not show
the whole surface.
any effect, but a touch with a soiled finger is suffiWashing the
cient to confer on it the property.
fingers stops their action.
It was of interest to see if rarefying the air would
blende screen
have any effect on the scintillation.
was fixed near a flat glass window in a vacuum
tube, and a piece of radium salt was attached to an
iron rocker, so that the movement of an outside
magnet would either bring the radium opposite the
microscope
screen or draw it away altogether.
gave a good image of the surface of the screen, and
in a dark room the scintillations were well seen.
No particular difference was observed in a high
vacuum indeed, if anything, the sparks apoeared a
trifle brighter and sharper in air than in vacuo.
A
duplicate apparatus in air was put close to the one
in the vacuum tube, so that the eye could pass rapidly from one to the other, and it was so adjusted
that the scintillations were about equal when each
was in air. The vacuum apparatus was now exhausted to a very high point, and the appearance
on each screen was noticed. Here, again, I thought
the sparks in the vacuum were not quite so bright
as in air, and on breaking the capillary tube of the
pump and observing as the air entered, the same
impression was left on my mind; but the differences,
are very minute, and are scarcely greater,
if any,
than might arise from errors of observation.
It is diflicult to form an estimate of the number
of flashes of light per second. But with the radium
at about five centimeters off the screen they are barely
detectable, not being more than one or two per second, .^s the distance of the radium diminishes the
flashes become more frequent, until at one centimeter
or two centimeters they are too numerous to count.
On bringing alternately a Sidot's blende screen
and one of barium platinocyanide face downward
near a di^h of "polonium" sub-nitrate, each became
luminous, the blende screen being very little brighter
of the two.
On testing the two screens over a crucible containing dry radium nitrate, both glowed
in this case the blende screen being much the brighter.
;

A solution of almost pure radium nitrate, which
had been used for spectrographic work, was evaporated to drjness in a dish, and the crystalline
residue examined in a dark room. It was feebly
A screen of platinocyanide of barium
luminous.
brought near the residue glowed with a green light,
the mtensity varying with the distance separating
them. The phosphorescence disappeared as soon as
the screen was removed from the influence of the
screen of Sidot's hexagonal blende (.zinc
radium.
sulphide), said to be useful for detecting polonium
radiations, was almost as luminous as the platinocyanide screen in presence of radium, but there was
more residual phosphorescence, lasting from a few
minutes to half an hour or more, according to the
strength and duration of the initial excitement.
Uhe persistence of radio-activity on glass vessels
which have contained radium is remarkable. Filters,
beakers and dishes used in the laboratorv for operations with radium, after having been washed in the
usual way, remain radio-active, a piece of blende
screen held inside the beaker or other vessel immeThe
diately glowing with Ihe presence of radium.
blende screen is sensitive to mechanical shocks.
sudden
a
produce
will
penknife
lip
of
a
the
lap with
spark of light, and a scratch with the blade will
show itself as an evanescent luminous line. A diamond co'Stal brought near the radium nitrate glowed
with a pale bluish-green light, as it would in a
radiant-matter" tube under the influence of cathodic
bombardment. On removing the diamond from the
radium it ceased to glow, but when laid on Ihe sensitive screen it produced phosphorescence beneath,
which lasted some minutes.
During these manipulations the diamond accidentally touched the radium nitrate in the dish, and
thus a few imperceptible grains of the radium salt
got on to the zinc-sulphide screen. The surface was
immediately dotted about with brilliant specks of
green light, some being one millimeter or more across,
although the inducing particles were too small to
be detected on the white screen when examined by

A

A

daylight.
In a dark room, under a microscope, with a tvvoIhirds-inch objective, each luminous spot is seen
halo
to have a dull center surrounded by a luminous
extending for some distance around. The dark cenin
intervals
light
at
out
ter itself appears to shoot
Outside the halo the dark surdifferent directions.
face of the screen scintillates with sparks of light.
No two flashes succeed one another on the same
spot but are scattered over the surface, coming and
going instantaneously, no movement of translation
being seen. The scintillations are somewhat better

seen with a pocket lens magnifying about 20 diamThey are less visible on the barium platinoeters.
powercyanide than on the zinc-sulphide screen.
scinful electromagnet has no apparent effect on the
when
the
tillations, which appear quite unaffected
close
being
screen
the
broken,
current is made or
10 the poles, and arranged axially or equatorially.
.\ solid piece of radium nitrate is slowly brought
near the screen. The general phosphorescence of
the screen, as visible to the naked eye, varies according to the distance of the radium from it. On
now examining the surface with the pocket lens, the
radium being far off and the screen faintly luminous,
the scintillating spots are sparsely scattered over the
On bringing the radium nearer the screen
surface.

A

A

A

—

'933

of the order of that of liffht, each scintillation rendering visible the impact of an electron on the screen.
Although, at present, I have not been able to form
even a rough approximation to the number of electrons hitting the screen in a given time, it is evident
that this is not of an order of magnitude inconceivably great.
Each electron is rendered apparent only
by the enormous extent of lateral disturbance, produced by its impact on the sensitive surface, just
as individual drops of rain falling on a still pool
are not seen as such, but by reason of the splash
they make on impact, and the ripples and waves they

produce

in

ever-widening

circles.

General Electric Type-H Transformers.
The shell type of transformer was manufactured
by the General Electric Company for eight years,
from 1S88 until 1S96, at which time the many advantages afforded by the core type with reference
to

economy were recognized.
placed on the

durability and

safetj',

The type-H transformer was then

market (being the first core type of transformer to
appear in this country), and has during the last
seven years become recognized as a standard of exDuring this period
cellence in transformer design.
continuous improvements have been made in all the
make
up
features that go to
a good transformer.
Some of the=e are enumerated below.
The great reductions made in losses during the

On the various sizes
the average percentage reduction in core loss is 11.7
per cent, and in regulation is eight per cent. Since
transformers are usually energized 24 hours a day,
low core loss is of great imoortance in its effect on
Minimum core loss is one of
the all-day efficiency.
the leading features of type-H transformers, the core
loss being as low as is consistent wnth proper insulation, low temperature and good regulation.
It is essential that the regulation of a transformer

last three years are noticeable.

A

the scintillations become more numerous and brighter,
until, when close together, the flashes follow each
other so quickly that the surface looks like a turbuWhen the scintillating points
lent, luminous sea.
are few there is no residual phosphorescence to be
seen, and the sparks succeeding each other, appear

on a black sky. When, however, the bombardment exceeds a certain intensity, the residual
phosphorescent glow spreads over the screen, withlike stars

however, interfering with the scintillations.
the end of a platinum wire which has been
dipped in a solution of radium nitrate and dried is
brought near the screen, the scintillations become
very numerous and energetic, and cease immediately
the wire is removed. If, however, the end of the
wire touches the screen, a luminous spot is produced
which then becomes a center of activity, and the
.screen remains alive with scintillations in the neigh-

out,
If

borhood of the spot for many weeks afterward.
"Polonium," basic nitrate, produces a similar effect
on the screen, but the scintillations are not so numerous.

.

Microscopic glass, very thin aluminum foil, and
thin mica do not stop the general luminositv of the
screen from the X-rays, but arrest the scintillations.
when
1 could detect no variations in the scintillations
a rapid blast of air was blown between the screen
and the radium ?alt. ,\ beam of X-rays from an
active tube was passed throuph a hole in a lead
A luminous spot was
plate on to a blende screen.
produced on the screen, but I could detect no scintila smooth, uniform phosphorescence.
lations, only
A piece of radium salt brought near gave the scintillations as usual, superposed on the fainter phosphorescence caused by the X-rays, and they were
not interfered with in any degree by the presence
of X-rays falling on the same spot.
During these experiments the fingers soon become
soiled with radium, and produce phosphorescence
when brought near the screen. On turning the lens
T.

Paper read before the Royal Society, I,ondoD, March

19,

Section of Transformer.

Fig.

2.

Mica losuiation Shield.

Fig.

3.

Showing Spaces

for Circulation of Oil.

GENERAL ELECTRIC TYPE-H TRANSFORMERS.
be as low as is consistent with good
of the blende screen

Examined with a lens, the light
was seen to consist of a mass of
that

glow,

of

the

platinocyanide

on which the

scintillations,

screen

scintillations

while

was a uniform
were much less

apparent.
.
xu »
The screens were now turned face upward, so tnat
emanations from the active bodies would have to
reaching
pass through the thickness of card before
Placed over the "polonium
the sensitive surface.
Over the radium
neither screen showed any light.
luminous
the platinocyanide screen showed a very
crucible,
disk, corresponding with the opening of the
dark.
quite
but the blende disk remained
therefore appears that practically the whole of
It

whether due
the luminosity on the blende screen,
emanations
to radium or 'polonium," is occasioned by
the emanaare
These
card.
which will not penetrate
reason
tions which cause the scintillations, and the
why they are distinct on the blende and feeble on the
the
latter
platinocyanide screen, is that with the
general
sparks are seen on a luminous ground of
phosphorescence which renders the eye less able
to see the scintillations.

Considering how cross-grained the structure ot
matter must be to particles forming the emanations
from radium, I cannot imagine that their relative
penetralive powers depend on difference of size. I
to
attribute the arrest of the scintillating particles
their electrical character, and to the ready way
which they are attracted by the coarser atoms or
molecules of matter. I have shown that radium
emanations cohere to almost everything with which
Bismuth, lead, platinum,
they come in contact.

m

thorium, uranium, elements of high atomic weight

and density, possess this attraction in a high degree,
and only lose the emanations very slowly, giving rise
The
to what is known as "induced radio-activitv.
emanations so absorbed from radium by bismuth,
platinum, and probably other bodies, retain the property of producing scintillations on a blende screen,
and are non-penetrating.
arc
It seems probable that in these phenomena we
actually witnessing the

by the electrons hurled

bombardment of
off

the screen

by radium with a velocity

in other respects, as it
efficiency lamps, insures

characteristics

admits of the use of highlow cost for lamp renewals

and maKes possible a small variation in voltage between the peak and light loads on the station and
consequent uniform light throughout the 24 hours.
Low uniform temperature is of importance in
preserving the insulation and preventing deterioration
of the iron, which results in increase in core loss,
commonly known as aging. The American Institute
standard of 50° C. as the ultimate temperature rise
for electrical apparatus has been adopted, as this is
regarded by the most eminent engineers as a good
The ultimate temperature rise of typesafe figure.
transformers will not exceed this amount, and
because of the details of construction, the temperaEvery part of every
tures are uniform throughout.
coil has practically the same facility for passing off
of
one
of the transformers
The construction
its heat.

H

is

shown in Fig. i.
Aging has been reduced

to a minimum by the use
of a specially treated sheet steel and by processes of
which
have
been
developed in the course
manufacture
of 15 years' experience. Among the aids in regulating the properties of steel may be mentioned the
microscopic examination of samples of steel. This
method of investigation requires very skillful experts
and a high grade of technical knowledge but no
expense has been spared to secure the best results.
The effect of this work is shown by the result of a
:

test which was made on 4,^ type-H transformers
taken indiscriminately from the lines of central staThese were returned to the factory and were
tions'.
very carefully retested to show the amount of aging
during their periods of operation. These transformers had been in service on an average for 2V2 years
and showed the small average of 3.1 per cent.
Every transformer before shipment receives very
An accurate
careful tests as to its characteristics.
record is kept of all these tests, so that at any time
they can be readily compared with the result of subsequent tests. Careful attention is also paid to the

The method of manufacture of the various insulations used and methods of inspection em-

insulation.

.April 25,
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CORRESPONDENCE,

combined with the low uniform temperature
maintained, have met with such success that during
the last three j-ears less than one-third of one per
cent, of the total capacity of transformers sold have
iburned out from all causes, including lightning and
overload. The percentage of burnouts due to lightning alone is two-tenths of one per cent. In this
connection, particular attention is called to the mica
insulation shield shown in the accompanying illustration (Fig. 2) which is placed between the primary
and secondary coils and renders a cross between
primary and secondary practically impossible, thus
giving security to the customer.
The value of oil as a cooling and insulating medium has long been recognized, but this value is
greatly reduced unless oil of the best properties, elecAlthough the oil used in type-H
trically, is used.
transformers, which is made especially for the purpose, has very high insulating qualities and is remarkable for 'its non-absorbent properties, it is subjected to very rigid inspection as to its characteristics,
for the presence of moisture, and unless it passes
ployed,

this test satisfactorily, is rejected.

The

result

is

London

oil

sure of 5,000 volts. The luncheon which was given
extension and the
the inauguration of this
sneeches which followed it, served admirably to emphasize the controlling power which the Yerkes
group of financiers is gradually acquiring in London:
Speyer Brothers were represented, and the confiat

of a

eighth annual convention of the National As-

Orleans
sociation of Manufacturers was held in New
place on April
last week, the opening session taking
Louisifor
vice-president
James W. Porch,
14th
Mayor Paul
ana, called the convention to order.

made

Capdevielle and Governor W. W. Heard
Parry
speeches of welcome and President David M.
Ihe
terms.
of Indianapolis responded in eloquent
disreading of the president's annual report was

Lushpensed with, as it had been printed. Marshall
reing of New York, secretary of the association,
ported a membership of 2,025, an increase of 100
and
per cent during the year. During the opening
several comthe succeeding davs of the convention
the
and
read
were
prehensive and valuable papers
The keynote ot
discussions were specially spirited.

was the labor question, and the desire
was strong toward uniting employers of every char-

the convention

to trades
acter in organizing effective opposition
atunionism. The convention was very largely
tended and the delegates were royally entertained.

House Organs.
among

the

three of
larger central-station companies. At least
publications.
such companies now distribute regular
Edison Electric Illuminating Company of Brook-

The

York Edilyn issues the Brooklyn Edison, the New
Chicago Edison Company its Bulletin, and now the
of Chison and Commonwealth Electric Companies
papers
cago present the Electric City. These little
possible
appear monthly, and their idea is to educate
consumers in the uses and advantages of electric
of light
current. They are sent free to many users
and power who may be interested. All are attractivelv printed

and

illustrated.

;

plans
It is reported that the Ravenswood extension
of
of the Northwestern Elevated Railroad Company
Chicago are progressing satisfactorily and that an
announcement of an official character may be exmiles
pected soon. The new line will run about
into a territory that has been looked over carefully
and judged to offer a good field for an elevated
line.

same

time,

how-

lebone borough council has, as yet, no rights to
carry on an electric-lighting undertaking. If this
actually be the case, an appeal will have to be made
to Parliament to adjust matters.
The municipal telephone system at Hull is being
proceeded with and a large number of tenders have
.

is

Pacific cable has
It appears that the new British
thus far not been a paying investment, for, accordthert
ing to the estimates made by the cable board,
of *46o,will be a loss on the working of the cable
will
000 for the year ending March 31, 1904- This
throw a responsibility of $I53,500 on to New South
contribuThe
Wales, Victoria and Queensland.
are:
tors to the Pacific cable and their proportions
five-eightCanada,
five-eighteenths;
Britain,
Great
New Zealand, two-eighteenths; Victoria,
eenths;
two-eighteenths New South Wales, two-eighteenths
Queensland, two-eighteenths.

2%

the

What is stated to be the largest single-cylinder
gas engine made in this country has just been turned
out at Salford. The machine has a capacity of 700
horsepower on a continuous load and was con500-kilowatt
structed for direct connection to a
This latter has 12 poles,
direct-current dynamo.
the total weight of the armature being 15 tons. The
set has been ordered for work in a large electrolytic works, and therefore absolutely constant running is of paramount importance. Although this
plant is far in advance of what has yet been attempted in the way of gas-driven dynamos in Great
Britain, I understand that a 1,000-horsepower gas
engine, to be directly coupled to a 700-kilowatt dynamo, is under course of construction at the same
works.
The expenditure up to date upon the British postoffice telephone system amounts to over $5,000,000,
although a considerable part of this sum has not
yet been brought into use, being for plant and stores
Seven exnot yet purchased, but provided for.
clianges are now in operation, 8,749 instruments havIt is also
ing been fitted in connection therewith.
stated that four other important exchanges will be
opened this year, and that from 150 to 200 new
lines are being brought into use everv week.
In connection with the purchase of the portion
of the undertaking of the Metropolitan Electric Supply Company in the parish of St. Marylebone (London) by the borough council, which has been mentioned more than once here, another difficulty has
now arisen as a result of the application to the
London County Council for a loan to complete the
transaction as ordered by the umpire in the arbiThe London County Council has expressed
tration.
the opinion that it can neither lend the necessary
money, nor even give its consent to the borrowing
of the money through other channels, as the Mary-

been

British Pacific-cable Deficit.

;

At

fear.

National Association of Manufacturers.

spreading

mere shareholder.

one may view the prospect of the creation of
a monopoly such as this may eventually be, it is a
satisfaction that as far as it can the government is
exercising a wise judgment in refusing to allow
all control of the statutory companies in which Mr.
Yerkes is interested to be taken away from it. On
the other hand, monopoly or no monopoly, the
only way that any one will get the traffic in London
is by cheap fares, so that the public has little to
ever

:

is

•

dence with which through communication was
prophesied between the tramways and the District
Company's railway lines, when they are "electrified," gives one a suspicion that the American interest in the tramway company is one more than that

m

idea

—

agencj[ of three-phase, triple-core cables at S,ooo
At the sub-station the presvolts on each phase.
Adjoining the subsure is reduced to 450 volts.
station is a car shed with sufficient capacity for 150
connection with the
in
cars.
It may also be stated,
main power house at Cheswick, that a new 1,000kilowatt generating set was added, consisting of an
AUis engine, directly coupled to a British ThomsonHouston three-phase generator, working at a pres-

the circulation of oil in sizes of transformers
constructed with cruciform cores.
Type-H transformers are made in 16 sizes, from
600-watt to 50.coo-watt, inclusive, and in two lines
which for convenience are termed the high and lowfrequency lines. Both of these lines of transformers
have the well-known characteristics of the type-H
perfectly
design, and it is stated that both will give
satisfactory operation on either 60 or 125 cycles
The distinctive difference between the two lines of
their
transformers from an operating standpoint is
slightly
data, the high-frequency transformers being
having a
less efficient than the low-frequency, and
For 60-cycle operation
correspondinglv lower cost.
extremely
when
be
used
line
may
the high-frequencv
low efficiency is not of great importance. The transformers made for three-wire service have the windtwo sides
ing so distributed that the voltage on the
more than the
of"'a three-wire system will not differ
regulation drop of the transformer, even with oneall on
half the rated capacity of the transformers,
voltone side with ordinary distribution of load the
sides.
the
two
on
equal
age will be practically

Central-Station

Letter.

England, April 11. The extension of
the London United Tramways Company, which was
merely chronicled last week, comprises some seven
miles of route. Some particulars of the power-house
equipment of this tramway company were given in
this journal some time ago, and it need only be
stated here that an additional sub-station has been
constructed, for the purposes of this extension, which
Cheswick by the
is fed from the power house at

London,

left for

The house-organ

demands.
It was announced yesterday by
President Pepper of the local organization that the
willing to submit the entire contention to
the International president and a local committee.
President Mahon succeeded yesterday in opening
negotiations with the company, which will continue
to-day with the hooe of securing a satisfactory setPending these negotiations the present retlement.

men's

men were

which gives the best results both as to coolmg and
Fig. 3 shows clearly spaces which are
insulation.

The

222

let.

-.,

•

^

The complete system of tramways in Manchester
now worked electrically, the last route having

been converted and cars were running a few days
ago There are now 140 miles of track and 400 cars
At Leeds, too, where the tramin constant use.
ways are now wholly electrical, an increase of over
$200,000 has taken place during the last year.

W.

New York

Notes.

York, -April 18.— The threatened strike by
Railroad
the employes of the Manhattan Elevated
other confor a nine-hour work day and certain
At
least.
at
time
for
a
cessions has been averted
committee
the close of a meeting of the executive
employes had
of the men, which was held after the
to
voted as to whether a strike should be ordered

New

it
enforce the demands for a shorter working day,
was announced that President Mahon of the Interhad
national Association of Street Railway Employes
the
secured a reopening of the negotiations with
by
Wednesday
on
interrupted
were
company which
the
the refusal of the board of directors to consider

and as soon as the committee
has reported, a general meeting of the body will be
lations will continue,
called.

The new
has been

corporation, of which previous mention
made, under which all the New Jersey

electric traction companies operating in Hudson, Essex, Bergen and Passaic Counties are merged is

capitalized at $25,000,000, and controls 450 miles of
track.
It is generally understood that the new company will make traffic arrangements whereby access to Manhattan will be secured through one of
the proposed Hudson River tunnels.
Another of
the plans of the company is to acquire control of all
the gas, electric-light and power companies of the
state.
The title of the company is the United New

Jersey Railways Company.
All the members of the citizens' delegation are
using their persuasive power to have the cities committee of the Legislature report favorably upon the
municipal electric-light bill introduced by Senator
Elsberg for Commissioner Monroe.
In the event
that the committee fails to act favorably upon the
bill. Senator Elsberg will move to have it discharged
from further consideration of the measure.
Two
members on the committee who were interviewed
on the subject said they thought that the sentiment
of the, committee was antagonistic to the measure,
and they doubted very much whether it would be

>

reported.

The report of Special Counsel Philbin. engaged
by stockholders of the Metropolitan Street Railway
Company, and the testimony being developed in the
libel suit of William N. Amory against H. H. Vreeland, president of the company, go to show that the
reports of the company reveal discrepancies of the
most glaring sort.
On the other hand President
Vreeland assures the stockholders that their company has an abundant surplus, that there has been
no misappropriation of the funds, no marking up of
its assets, no concealment of its liabilities, and no
higher expense of construction than the urgency of
the work justified.
It is expected that the report
of the district attorney on the charges preferred,
unless something happens to change the color of the
report, as it was originally outlined, will prove to
be a distinct blow for the enemies of the Metropolitan.
The experts employed by Mr. Jerome have
made preliminary reports to him declaring that the
deductions of Philbin and William N. Amor.v were
based upon a misunderstanding of the figures taken
from the books and the reports of the Metropolitan'
Company. The charges of discrepancies have been
met with explanations which have satisfied the district attorney, and he has formed the conclusion
that there is no ground upon which to base oi¥icial
action by him against any of those concerned in the
management of the Metropolitan.
The Electric and Gas Securities Company was incorporated on April 15th with a capital of $200,000.
The company's headquarters are at Yonkers and the
directors are E. W. Wheelock. W. C. Dodge and
P. F. W. Ruther, all of New York.
The secret survey which engineers and surveyors
have been making in the northern part of West*
Chester,
Putham and Dutchess Counties, and in
Hudson, Chatham, .'\lbany, and other cities, are being made, it is said, for a company which proposes
to build a third-rail electric railroad between Boston, .A.lbanv and New York.
O.

New England News.
Boston, April
Ljght,

Gas and

—

The name of the Union River
Power Company, incorporated in

18.

Maine, has been changed to the Bar Harbor Union
River Power Company.
Homer M. Daggett, Jr„ of Attleboro, Mass., has
been appointed receiver for the Eastern Electric
Cable Company by Judge Colt of the United States
This was the ^ outcome of a bill
Circuit Court,
of complaint filed by Henry A. Clark, to whom
the company owes $17,000, and who is indorser on
It is stated that
obligations amounting to $13,000.
the company's indebtedness amounts to $100,000,
The Connecticut Senate has passed a resolution
authorizing an increase of capital stock by the

Branford Lighting and Water Company,

The com-

resolution
the
and
pany's stock was $100,000
authorizes an increase of $500,000, the company to
be empowered to issue bonds amounting to $500,000,
The Connecticut Senate has also passed resolutions granting a charter to the Groton and Stonington Street Railway Company, which proposes to
build an electric railway between Groton, Conn.,
and the Rhode Island state line in Stonington, The
road will run through a well-populated country near
The company's
the shore of Long Island Sound,
The company can make traffic
capital is $600,000.
contracts with any street-railway company in Connecticut or owning roads running between Westerly
and Watch Hill, R. I., but it cannot carry freight.
The Whitlow Corporation of New Bedford, Mass.,
It has a capital of $5,000,
has been incorporated.
and will deal in electrical and mechanical apparainstall electrical and meand
construct
and
tus

:

W KbTERN

334
Samuel Whitlow is
chanical plants and supplies.
president and Obed N. Swift is treasurer.
The Greene Electric Light, Power and Manufacturing Company, of Ashburnham, Mass., has been
Charles
It has a capital of $16,000.
incorporated.
Carr is treasH. Greene is president and Alonzo

A

urer.

The Br3ant Electric Company, of Bridgeport,
Conn., has awarded the contract for building two
additional factory buildings, each measuring 60 by
160 feet and three stories high.
The Stafford Springs (.Conn.) Street Railway
Company is seeking legislative authority to increase its capital from $700,000 to $1,500,000 and to
condemn private land. It will build an electric railway between Rockville^ Conn., and the Massachusetts

state line

in

Stattord, being a portion

The West End

of the

between Worcester, Mass.,
It will carry no freight.
Company has
Street Railway

contemplated through
and Hartford, Conn.

line

voted to add 9,085 shares to its capital stock, the
This will increase
par value to be $50 per share.
the common slock from 181,700 shares of the par
value of $9,085,000, to 190,785 shares of the par
This stock will be offered to
value of ^,539,250.
the stockholders at 90, in the proportion of one
share of new for each 20 shares of old stock. The
proceeds will be used in paying for permanent addi-

improvements to the comtions,
pany's property, made by the Boston Elevated Railway Company.
The A. E. Hoiaday Company of Fair Haven.
Conn., manufacturer of electrical supplies, is prealterations and

paring to increase

its

building three stories
100 feet.

plant by the erection of a
high and measuring 50 by

The Pittsfield (Mass.) Spark Coil Company has
been incorporated. It has a capital of $20,000 and
will make, sell and deal in electric machines and
Michael Casey
apphances and storage batteries.
is president and William P. Wood, treasurer.
The directors of the Edison Electric Illuminating Company of Boston have called a special meeting of the stockholders, to be held April 23d, at
which they will vote on the proposition to authorize the directors to petition the Massachusetts gas
and electric-light commissioners for authority to
issue 20,000 shares of stock, the proceeds to be used
in the acquisition of suburban electric companies.
B.

Southern Developments.
iS.— The Birmingham
Charlotte, N. C, April
(Ala.) Railway, Light and Power Company has decided to increase the capital stock to $6,000,000, this
being a net increase of $1,000,000. The increase was
deemed advisable on account of the large amount
The company will also
of new work in progress.
erect a gas plant in Bessemer, Ala.
The largest spring in the world, at Mammoth
Springs, .A.rk., one mile across the Missouri line,
will be utilized at once as a natural power plant
for operating various mills.
recommendation will go to the City Council of
Atlanta, suggesting that the municioal lighting contract be given to the Georgia Railway and Electric
Company for a period of five years. The company
agreed to furnish lights at the rate of $75 per arc

A

equivalent per annum.
The city of Greenville, S. C, has granted a 50year franchise to the Greenville and Anderson electric railway, proposing to connect the above-named
Dr. J. E. Coughlin of Indianapolis,
cities by trolley.
Ind., is interested.

The Memphis (Term.) Street Railway Company
make extensions and improvements to its lines

will

involving an expenditure of about $175,000.
The Knoxville (Tenn.) Power Company has filed
an amendment to its charter increasing the capital
Charles H. Treat is among the into $ro,ooo.
corporators.
committee
on subscriptions for extending the
The
street railwav from Rome, Ga., to Lindale. has raised
$5,000, northern capitalists having agreed to invest
$125,000 in the local electric street railway if the
city of Rome would give a bonus of $15,000.
Preliminary surveys are being made on the pro-

posed trolley line from Augusta, Ga.. to Columbia.
S. C, by Artie Legan, James G. Guignard and others.
In the meantime the Columbia City Council
has voted down a motion to extend the time for
filing the required bond by the company.
The H. B. Dysart Water and Electric Company,
having been granted a franchise at Marion, N. C.
to build an electric-light plant, will begin work at
L.

once.

West

Virginia and Kentucky.

—

Lexington, Ky., April iS. The Reliance Improvement Company of Wheeling, W. V'a., has been inAmong
corporated with a capital stock of $25,000.
the other purposes named in the papers is that of
constructing clectric-lighl plants and electric railways. William Koehnlinc. Joseph Kaiser and others
f)f Bridgeport, Ohio, are interested in the company.
The City Council of Somerset, Ky.. sold a franchise to operate an electric line to the highest bidder
a few days ago. with the result that Attorney Farreel
and Judge Faulkner of Lexington secured it. They

were acting for a company which will build a line
from Somerset to Monticcllo to connect with the
boat lines on the Cumberland River.
Harry Spinks is making d hard fight to secure

ELECTRICIAN

an entrance to Cincinnati for his road, which is to
connect Newport. Covington and JJayion, Ky., but
Attorney Aiatthew hlaroid, who is lookmg after me

known as the Green Lme, says
an exclusive contract with tlie
Cincinnati Traction Company to reach
Fountain
Square over the Walnut Street line, and that it also
has an exclusive right over the Louisville and Nashinterests of what is
that his road has

railway bridge.
counties of Marion and Monongalia, W.
Va., have granted franchises to the Fairmont, Morville

The

gantown and

River Railway Company, to
connecting Fairmont, Morgantown and the Cheat River Valley and forming a
junction with the Pittsburg, McKeesport, Connellsvillc and Unioniown line,
fhe road will cost something like $500,000, and it is said that Senator
Stephen B. Elkins will furnish most of the money.
Work will be begun at once on the proposed electric line from Somerset. Ky., to Monticcllo, in the
same state. It will be built first to the Pulaski oil
fields and then extended on later.
The line will be
about 35 miles in length. W. A. Gunn of Lexington is the chief engineer.
C.
build

Cheat

trolley

a

line

From the Buckeye

State.

^pni

tablishment of an automobile line between the two
sides of the city which is divided by the Saginaw
Kiver. Ihis line would be run in opposition to the
street-car lines, which operate over but one bridge.
It is understood that the management of the Indiana Railway Company (^eleclricj has tried to purchase the old roadbed of the Michigan Central tor
the new road between Niles and Buchanan, the roadbed affording a much easier f^rade.
The new municipal electric-lighting plant at Trenton is completed. It has been installed at a cost of
about $14,000, although the estimate was but $7,500.
1 here
are about 30 street lights installed.
The freight sheds and car barns of the Detroit
United Railway at Pontiac were completely destroyed by fire last week. The fire is supposed to
have started from a car standing in the barns. Considerable freight was destroyed, but the loss will
not exceed $15,000.
The power house was saved.
The Detroit United Railway is planning to install
a number of limited cars on the Flint division by
June 1st. It is hoped to make the run from Detroit to Flint in two hours and iS minutes.
The
Flint division, as well as the Port Huron division,
will have the tracks thoroughly overhauled and reballasted before the summer travel begins.

— The

O.,

April

18.

mally organized at a meeting held in Cleveland this
week,
ihe oHicers are as lollows President, T. VV.
Hill, president of the Cleveland National Bank;
vice-president, Will Christy, of the Cleveland Con:

Company; secretary, Max P. Goodman.
The Cleveland Construction Company will build the
road, and Will Christy, member of both companies,
siruciion

states that the route is one of the best in the state.
Work will be begun within a short time. The capital stock of the company is to be increased to $1,500,000 within the next few days.
Former Governor Asa S. Bushnell of Springfield
and his associates have purchased a majority of the
stock of the Springfield and Xenia Traction Company, which for some lime has been in the hands

Mandelbaum-Pomeroy syndicate, and the
of the road has been turned over to him.
The new officers of the company are as follows
President, J. J. Fisher; vice-president, J. E. Bushnell,
son of the former governor; secretary and
treasurer, H. C. Diamond.
The commissioners of Union County have granted
a 20-year franchise to the Toledo, Columbus, Springfield and Cincinnati Electric Railway Company to
build a line through the county.
The Elyria, LaGrange and Southern Traction
Company of Elj-ria has been incorporated for the
nurpose of building and operating an electric road
through Carlisle and LaGrange i'ownships, Lorain
County.
The capital stock is $10,000 and F. H.
Foster, J. M. Starr, H. J. Eady and others are in-

of the
control

terested.

The Columbus, Marysville and Bellefontaine Railway Company has been incorporated, with a capital
stock of $25,000, to build an electric line connecting
the places indicated. W. H. Luchtenberg, the Columbus railway contractor, L. J. Guthke. M. B. Earnhart and some others are interested.
The Youngstown Light, Heat and Fuel Company
of Youngstown has been incorporated, with a capital stock of $25,000. by
H. Struble. H. D. Pritchard. R. F. Fitzgerald, A. L. Rowland and J. T. Harrington.
A. E. Appleyard & Co. have opened offices at 301
Citizens' Building, Cleveland, with F. Irving Dow

C

reported that the Cincinnati Interurban Comwill spend about $3,000,000 in building lines
There
connect the various depots of that city.
has been some opposition to the enterprise, but that
has been very largely overcome.
The Rapid Railway Company of Cincinnati is now
operating cars between that city and Rossmoyne, a
distance of 14 miles.
E. E. Galbreath of Cincinnati and other capitalists
It is

pany
to

of that city will shortly commence the construction
It will
of an electric line from Ripley to Sardinia.
be about 24 miles in length and will cross the Cincinnati.

Information rrom Indiana.
Indianapolis,
Railwaj'-

Georgetown and Portsmouth

at

Georgetown.

This will open up a portion of country which has
neither steam nor electric roads.
O. M. C.

—

at Wenona
electric car

Beach.
was rim

between Jack13th,
April
Traction
ComCreek
on
pany's line. The car, containing President SpiUcr.
Vice-president Potter, Secretary Foot, and delegations from Marshall and Albion Common Councils,
was brought from Jackson to Marshall by a dunmiy
engine, the third-rail system not having been entirely
installed, but between Marshall and Battle Creek the
car was prooelled by the completed electric svstcm.
A West Bay City company is considering the es-

The

son

first

and Battle Creek on
the Jackson and Battle

Monday.

Evansville
Street
the proposition of

and Henderson Interurban Company

to pay the company a three-cent
fare
for each
through passenger without transfers.
Franchises were granted on the 14th inst. to the
Union Traction Company to pass through Valparaiso and Hobart with
its
Logansport-Hammond
line.
Representatives of the company have asked
for franchises in Hammond and Winamac.
The
councilmen of both cities say that the franchises will

be granted.
The City Council of South Bend voted a franchise
to the Chicago and Indiana Air Line Electric Railway Company on the 13th inst., without compensation.
The mayor vetoed the franchise. The proposed route is from Chicago to South Bend, via
Michigan City, with branches to the southern Michigan summer resorts. There are seven companies
seeking franchise rights to run west of South Bend
and two, the Indiana and the Air Line companies,
have already begun operations. The latter announces
that it will proceed with its South Bend-Michigan
City line, regardless of any action on the part of
rivals.

Local traffic of the sleam railroads centering in
city of Richmond has been reduced to almost
nothing by the service of the interurban lines.
the

The Jones-Hogue Company of Indianapolis was
incorporated last week with $io,ooo capital stock.
The company proposes to do electrical and mechanical engineering and construction work of railways,
heat, light and power plants.
The incorporators are
H. W. Jones of Cleveland, George A. Hogue, L. L.
Green and E. E. Elliott of Indianapolis. One of
the main purposes of the company, it is understood,
will be to bid on the next lighting contract in Indianapolis, now held by the Indianapolis Light and

Power Company.
tends to limit

For the present the company

itself largely

Mr. Jones

struction.
secretary.

is

to interurban-road

president,

and Mr.

The General Construction Company
has

incorporated

with

W.

of Fort

in-

con-

Elliott

Wayne

$50,000 capital stock. The
Beers, S. M. Foster. Charles

McCuUoch. Samuel

The comS. Fisher and others.
to take contracts for constructing elecplants and systems, including telephone and
interurban systems.
The Converse Electric Light Company of Miami
County has incorporated with a view of erecting an
electric-light plant in Converse.
The capital stock
is $15,000.
O. P. Sweringen and S. M. White are
pany proposes

trical

directors.

company composed of J. J. Netterville, C L.
W. Haven and I. E. Mav v.as organized
last week to secure control of the eleclric-light and
water plants now owned by the city of Anderson.
The new company will enlarge the plants and in-

A

Henry, C.

stall

new machincn'.

F.

Northwestern Notations.

Michigan.
J. H. Logan of Fenton
Detroit. Mich.. April 20.
is trying to interest capitalists in a plan to establish
an automobile line between Flint and Long Lake, to
forestall the proposed electric line between these
points.
The Chippewa Electric Company of Sault Ste.
Marie has been incorporated with a capital of $5,000.
The new casino at the terminus of the Bay City
electric lines on Saginaw Bay will seat 3,600 persons,
which is considerably more than the one destroyed

by lightning

—

April
20.
The
has accepted

Company

the Evansville

directors are George

manager.

as

W.

C. G.

Youngstown and
Ohio River Railway and Lignt Company was forCleveland,

1903

25,

—

April iS. The Faribault Gas and
of Faribault, Minn., has been
incorporated with $250,000 capital stock. The bulk
of the stock is owned by New Yorkers.
The application of the electric-light company and
the street-car company at Great Falls, Mont, for
an extension of franchise will be submitted to popuThe entire expense of the special election
lar vote.
will be borne by the grantees of the franchise.
The motion of the council of Mitchell, S. D.. for
no annulment of the franchise of the electric-light
company has been defeated. The company moved
in the matter and improved its service, however.
The compan3^ will make further improvements to
the plant, putting it on a modern basis.
Business men of Muscatine. Iowa, contemplate
forming a company to put in an electric-light plant.
The plan of the promoters is to sell the plant to the

Minneapolis.

Electric

Company

city.

The Northwestern

Electric

Company

N. D.. has been granted a franchise for
light plant for Cooperstown. N. D.

of Fargo.

an

electric-
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The Wisconsin River Railway and Power Company has been granted a franchise through Stevens
Point, Wis., for an electric railroad.
A proposition has been made to purchase the
Electric Light Company property at Kaukauna, Wis.,
and make improvements thereon. The sale will be
conditional on the city eliminating the requirement
of an underground system of wires and the privilege of adopting the Edison system.
The Ottumwa Telephone Company of Ottumwa,
Iowa, has expended over $73,000 in reconstructing
the system and expects to spend about $10,000 in
completing the work.
The franchise for the Independent exchange of
Sioux City, Iowa, now before the City Council, has
been amended to require a two per cent, gross earnings tax and to require the company to make connections with all companies entering the city.
The Duluth-Superior Traction Company announces
that it will proceed to place its wires in Duluth
underground before the end of the year, as required
by the recent ordinance of the City Council. The
other electric companies have announced their willingness to proceed with the removal of their wires,
This assurer
but waited on the traction compan3\
the early removal of the wires.
Charles F. Nolte, George Nolte and W. J. Malloy
have applied to the county commissioners for an
electric-railway franchise from Whatcom, Wash.,
to Marietta, Ferndale, Birch Bay and Blaine, reR.
turning via Lynden.
-

Among

the Rockies.

—

Electrical

electrical interests have been consolidated.
decree has been entered by the district court
at Salt Lake which orders the sale of the interest
of the Salt Lake Water and Electrical Power Conipany to satisfy judgments amounting to approxi-

Ryan

A

mately $500,000.
Considerable activity has developed
Idaho, where the

Twin

pany

at Twin Falls,
Land and Water Cominstall a large power plant.

Falls

is preparing to
Several gangs of men are already at w^ork, and it is
expected that the machinery will be ready for opera-

tion

early in

May.

The Mitchell-GIeason Company has

scheme to construct an electric line to run from
San Mateo to Burlineame and Halfmoon Bay. Bids
will be received on June ist for the sale of the
franchise.

The comparative statement of the gross earnings
of the United Railroads of San Francisco, the company owning all the electric and cable roads in the
city with the exception of three cable lines, for the
February, 1903,
month of February is as follows
$445,162; February, 1902, $391,869. The earnings for
February, 1903, show an increase of 13.50 per cent,
over the same month last year. The total earnings
from March 20, 1902, to February, 28, 1903, amounted
:

to $5,352,042.

A

company is being formed at Shelton, Wash., to
consolidate the electric-lighting business, steam-laundry, ice plant and cold-storage interests with the
steam-heating business.
New machinery will be
added to the steam laundry and the capacity of the
electric plant will be doubled.
Further information
may be secured by addressing W. H. Kneeland.
Z. A. Johnson has selected a definite location for
the site of his electric power plant on Lolo Creek,
near Nez Perce, Idaho, and has awarded the contract
for the construction of the dam and power house to
Joseph Christie. It is expected to develop 250 to
350 horsepower. The power will be transmitted over
a copper line 12 miles long.
H. E. Huntington has made an application for a
franchise for a double-track trolley from Riverside
to

Corona, in southern California.

The Reward Gold Mining Company has started
up its new electric equipment at Reward, Inyo
County,

conSalt Lake City, Utah, April
struction has been rather extensive throughout the
western states during tlie past few weeks. Particular activity has been shown in the promotion of
suburban street-railway systems.
It seems probable that Cheyenne will have an upto-date electric street-car service in the near future,
and improvements and extensions which will aggregate a cost of approximately $100,000 will be made
shortly at Great Falls,. Mont., where the Daly and
16.

forfeited

a

guarantee of $1,000 providing for certain railway exIt
tension in New Mexico during a limited period.
was held that the company had failed to comply
G.
with the terms of the franchise.

—

16.
At a meeting of the
Butte. Mont., April
stockholders of the East Pacific Mine, held at Helena,
Mont., last week, it w'as decided to install an electric
concentrator at the mine with a capacity of from
The concentrator, together
50 to 75 tons a day.
with an electric hoist and compressor, w'ill be operated by power generated at Winston, six miles
away. The power plant is to be of the most modern
construction and work will commence at once.
Alexander Freeman and other Bozeman (Mont.)
men have circulated a petition to the coiinty commissioners asking a franchise for an electric-lighting
plant for the towm of Belgrade. The work is to be
commenced within 60 days after the franchise is
Hgranted.

On the

Pacific Slope.
April 15. The Board

—

of Public
J. C. Stut
prepare
plans for
to act as consulting engineer to
operating the Gean^ Street raihvay as a trolley system, using power purchased from other companies,
'ine question of the city acquiring the road may
again be submitted to the vote of the people.
A special election has been called for April 25th
at Great Falls, Mont., to vote on the question of
granting a franchise to John D. Rj'-an and associates
for the construction of an electric-light and power
plant and also street-raihvay franchises in Great

San Francisco,
of San Francisco has appointed

Works

Falls.

The Washoe Power and Development Company
has been incorporated at Reno, Nev., to furnish light
and power and to establish a pumping plant. The
directors of the new^ concern are N. J. Evans, H. C.
Cutting and others.
Arrangements are now being made by the City
Council of Stockton, Cal., to submit a proposition
to the people to bond the city for $160,000 for the
purpose of erecting a municipal lighting plant in accordance with the plans submitted by Professor C.
L. Cor>^ of the University of California, as previously mentioned in the Western Electrician.
The Van Duzen Electric Power. Company of Eureka, Cal., has completed the sur^'ey for the power
system to Eureka and the Eel River Valley. Arrangements will be made for a plant of 2,000 horsenower. which will be established at once on the Van
Duzen. Five other plants will be erected, aggregating" a total of 10.000 horsepower.
Charles W. Clark, F. J. Carolan and Henry P.
Bowie of San Mateo, Cal., are said to be behind the
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Cal.

A

20-stamp

mill

is

operated by

a

Westinghouse electric plant, driven by a LefTel turbine wheel under a head of 25- feet of water. A
'

i20-kilowatt, three-phase, 2,000-volt generator transmits current three-quarters of a mile to the mill,
where a 50-horsepower induction motor operates the
stamps and concentrators.
50-horsepower motor
drives an air compressor and a is-horsepower motor
the ore crusher. The milling plant was installed
b-'- the Union Iron Works of San Francisco.
A.

A

Seattle,

the City

—

Wash., April 15. John D. Ryan has asked
Council of Butte, Mont., for a franchise

and operate an

to erect

electric

power plant

in that

city.

The Melrose Tramway Com^vany of Melrose,
Mont., has filed articles of incorporation for the
purpose of erecting and operating an electric railway extending from North Melrose to the Clearwater River.
W. G. Watson is interested.
The City Council of Tacoma, Wash., passed the.
ordinance imposing a two per cent, tax upon the
earnings of the Tacoma Railway and Power Company.
The Grays Harbor Light and Power Company,
through John C. Hogan, has accepted an ordinance
to build a railway into the city of Hoquiam, Wash.
The Inter Mountain Electrical Company has filed
articles of incorporation at Salt Lake City, Utah,
for the purpose of constructing and repairing electrical machinery and apparatus.
It is capitalized
for $50,000, and its incorporators are S. F. Fenton,
L. H. Farnsworth, G. E. Fenton, E. A. Tripp and
E. A. Kraft.
For the first time in several months Puyallup,
Wash., was lighted by electricity a few days ago.
The current was furnished by the Tacoma Railway
and Pow^er Company, which comoany will continue
lighting the town under the name of the Puyallup
Electric Company..
The State Board

of

Building Commissioners

of

Oregon has made a contract with the Salem Light.

Power and Traction Company

for the

lighting of

the various state institutions for another year, under
the same terms that governed the 10 years' contract which has just expired.
The cost to the state
for this service is a trifle more than $1,000 a month.
It is the purpose of the state to own a plant eventually.

The Sprague Light Company of Lincoln County.
Wash., has filed article^ of incorporation, with capital stock of $6,000.
Geo. E. Smith and others are
P.

the incorporators.

last

week.

W.

Lloyd has been
appointed assistant g.uperintendent of the Western
Union Telegraph Company, with headquarters at
It

is

announced that George

Minneapolis.

Emil G. Schmidt of Sandusky, Ohio, has been
appointed general manager of the railway, lighting
and heating plants at Springfield, 111., which have
recently been merged into one company,
D. B, Dean of the J. G. Brill Company was in
last week.
Mr. Dean, who is now a resident of Cleveland, was until a few years ago a wellknown electrical and street-railway salesman of Chi-

Chicago

cago.
F. D.

Ward, general master mechanic

of the

Lake

Raihvay Company of Chicago, has
London. England, where he will be engaged

Street Elevated

gone

to

similar capacity with Charles T. Yerkes' underground-railway interests.
Garry Meeker, formerly of Columbus, Ohio, is
interested in building an electric line from Beauin a

in

company.

The mayor of Detroit, Mich., has appointed Henry
P. Hetherington as commissioner of the city's municipal electric-lighting plant.
succeeds J. E.
Davis for a term of five years. Mr. Hetherington

He

managing

editor of the Detroit Journal and one
of the best-known newspaper men of the city.
is

C

L.
White has been aoDointed assistant general
superintendent of the
Columbus street railway,
i^olumbus, Ohio.
He was formerly connected with
the Columbus Edison Electric Company.
He is
Sullivan
succeeded there
by Sheldon
Roberts.
Hopkins is general superintendent of the railway.

At

the annual meeting of the stockholders of the

Wireless Telegraph Company,
York, on April 20th, S^unuel Insull of
Chicago and J. W^. Griggs were re-elected directors.
John B, Oppe, manager of the Canadian Marconi
Company, was elected to succeed J. D. Kelley as a

American

Marconi

New

held in

director.

W. B. Tarkington, for many years superintendent
of the Council Bluffs, Iowa, division of the consolidated Omaha and Council Bluffs Street Railway
Company, has resigned his position to become general manager of the Detroit, Monroe and Toledo
Short Line Electric Railway Company. His headquarters will be at Detroit.
Friends of George P. Barton, the well-known
patent lawyer of Chicago, will rejoice with him that
the fears recently entertained for the life of his son.
Lester C. Barton, should turn out to be unfounded.
Young Mr. Barton is a student at Yale, and it was
apprehended that he had been drowned in a sailing
expedition on Long Island Sound.

George H. Day has resigned the presidency of the
Electric

Vehicle

Company

of Hartford,

Conn.,

to

become general manager of the Association of Li-^
censed Automobile Manufacturers, a new combination of leading factories.
Ex-Governor M. G.
Bulkeley of Hartford, .vice-president of the Electric
Vehicle Company, succeeds Mr. Day.
It

is

said

that

Street
will

Lee

C

John

superintendents
Company, who has

of

vision

Weaver, one of the
the

di-

Cincinnati Traction
with the
Cincinnati

been
Railway Company for more than 30 years,
in a short time, and that Robert E.

retire

The company makes

will succeed him.

a prac-

of pensioning those who retire because of old
age and who have been in the service for many
tice

years.

Alfred Jackson, electrician in the fire-alarm repair
department of the city of Chicago, died at the West
Mr. Jackson was
Side Hospital on April i6th.
born in Kansas and was 22 years of age. He came
to Chicago three years ago, during which time he
had been in the employment of the city. He was
a well-known member of the International Association of Electrical Workers, of which his brother
William, also employed by the city as an electrician,
is grand president.

John Hoyt

Lillie,

who took

cago preparatory to

its

the first census of Chiincorporation, died at his

home in Los Angeles, Cal., on April ist. Mr. Lillie
was 90 years of age. In 1S50 he was granted a
In the same year he
patent on an electric motor.
produced an electric light by the use of fine platinum
wire and predicted the time when electricity would
His electric motor
be largely used for lighting.
was sold to P. T. Barnum and attracted much attention, but was not seriously considered for industrial

use.

Dr. Harold Pender, formerly an instructor of
physics at Syracuse University, Syracuse, N. Y..
after many experiments, is said to have confirmed
the existence of the magnetic effect of electric convection.
Faraday propounded the theory and Rowland demonstrated it to be trCie in 1876.
Dr. Pender has been experimenting on the convection of
electric charges for some time, and now announces
that his efforts have been unexpectedlj'- successful. Of
late he has been working in Paris in conjunction

PERSONAL.
Mr. A. B. Fink, secretary and manager of the
Diamond Meter Company of Peoria, was a Chicago
visitor

He was
oil district.
Columbus last week and, it is said, financed his
The line will be 19 miles in length. Mr.
Meeker now resides at Houston, Texas.

mont, Texas, to the Sour Lake

with

Messrs.

Poincare

and

Cremien,

two eminent

physicists.

Lieutenant B. R. T. Collins, chief engineer of the
Harrison Street station of the Chicago Edison Company, has accepted a position with Stone & Webster
of Boston and left for the E^st this week. Mr.
Collins had been with the company for several years
and is an engineer of excellent capacity, well liked
by his associates. He is a graduate of the Massachusetts Institute of Technology, and served as a
lieutenant in the navy during the Spanish-American
war. On the evening of Tuesday, April 21st. Mr.
Collins was tendered a complimentary banauet by
the engineering and office staff of the company.

Owing to a disagreement with Mayor McNamee.
Charles F. Hopewell has resigned the superintendency of wires and lamps in Cambridge, Mass., after
years.
Mr. Hopewell asserts that
serving seven
the mayor ordered a cut in the salaries in the wires
pnd lamps department and then' stated that Mr.
Hopewell was responsible for the reduction. Timothv C. O'Hearn has been appointed city elecMr. O'Hearn is a graduate of
trician in that city.
the Cambridge Manual Training School, also of the

WESTERN ELECTRICIAN
Institute of Technology, in
latter educational institution he has been
graduating.
structor since

Massachusetts

which
an in-

James D. Hawks of Detroit, Mich., president of
the Detroit and Mackinac Railroad, has been the
leading figure in bringing about the formation of
the Detroit Edison Company, capitalized at $6,000,000, which has purchased the stock of the Edison
Illuminating Company of Detroit, and is now engaged. in constructing a lighting and power plant of
Mr. Hawks stands
large proportions for that cit>-.
high in his profession as an engineer and has built
many steam railroads. He is at present interested
in several electric-railway enterprises, including the
Detroit-Jackson, the Grand Rapids-Muskegon and
the Jackson-Grand Rapids

lines.

ELECTRIC LIGHTING.
Iowa,

Fayette.

is

to

have a municipal lighting
voted to purchase

At a special election it was
plant.
the electric-light plant for $4,000.

The Memphis (Tenn.) Consolidated Gas and ElecLight Company has announced its intention of

extending

conduit system at an expense of $93,-

its

000.

City Council of South Stillwater, Minn., has
to bond the town for $23,000, to erect an
electric-lighting plant and install a system of water

The

voted

works.

From January 1st to April iSth the Chicago Edison Company added an equivalent of 60,000 16candlepower lamps to

Commonwealth

Electric

connected load

is

now

connected

its

load

and the

The total
40.000.
1.200,000 lamps' equiv-

Company
about

alent for the Edison company and
Commonwealth company.

500,000 for the

electric-lighting

sold at a foreclosure sale last week. Lyman
vice-president of the Equitable Trust
Company, representing the bondholders, bid in the
The plant which originally
property for $219,295.
cost over $300,000 has been in operation for about
two years, but did not prove a paying enterprise.
time,

A.

was

Walton,

ELECTRIC RAILWAYS.
Electricity

has

the last of the 5,200
on the Manchester (Eng-

displaced

horses which once worked
land) tramways.

Tlie Westchester Traction Company of Ossining,
Y., intends to construct an extension to Port
The company has been authorized
Chester, N. Y.
to increase its capital from $300,000 to $1,500,000.

have begun collecting
money, in accordance
five-cent
with the concession granted by the military government. The fares had hitherto been paid in five
centavos, Spanish coin.

The Havana

street railways
fares in American

The Mobile Light and Railway Company has
completed an electric road from Mobile to Whistler,
The

residents

of

the

two towns and those

along the line are delighted with the
the road brings to them.

new advantages

The April meeting

of the Engineers' Society of
was held at Pittsburg on
discussion was on
the paper,
"Commercial Gases for Power Purposes," read by
-Alexander M. Gow.
It was announced that at the
last previous meeting 64 new members were elected.
The meeting was preceded by a reception and dinner
at the Union Restaurant, at which informal toasts
were the feature. An interesting programme is being
arranged for the May meeting, when the subject
for discussion will be "Modern Material of Construction."
Four or five papers have been prepared
for this meeting.

Western

Pennsylvania

2ist.

coinpany represented by J. H. McDonald was
recently granted a frar.chise by the City Council
of Oakland, Cal., to construct and operate an exIt is
tensive electric street railway in that city.
stated that work will be begun at once.

engineering.

31, 1903. is $4,009. compared
$3,2.36 for the corresponding period last year.

months ended March
w.ith

The

.'

The fifth Natiohal German .\utomohile Exposition
It
held at Berlin came to a close on .\pril 14th.
was in all respects the most interesting, popular and
successful e.xhibition of the kind ever held in Germany. The exhibits numbered 115, practically all
German. It not l^eing an international display, only
two .American machines were exhibited the OUlsmobilc and the Locomobile of America these were
shown by German firms. Nine-tenths of the ve-

—

:

e.x-

classes visited other places of interest. On one evening the students attended receptions given by the
students of the Chicago and the Northwestern universities.

PUBLICATIONS.
The H.

O. S. Engineering Company of 277 Broadway. New York city, has issued a price list of its
all-copper panelboards.

Forge Company of Buffalo, N. Y.,
is distributing an artistic mailing card which illustrates and sets forth the advantages of the Buffalo
disk wheels for ventilating and cooling purposes.
Buffalo

The Warren Ball Bearing Fixture Company of
377 Broadway, New York, issues a new catalogue
descriptive of its Fergusson ball-bearing adjustable
fi.xtures.
Portable, desk and piano-lamp fixtures in
various styles are illustrated, and also showcase
lights, adjustable telephones, mirrors, etc.
Luther L. Miller, a well-known patent attorney
of Chicago, has published two booklets entitled, respectively. 'The Law of Trade Marks of the United
States and
the Principal
Countries" and "Trade
Marks
Book for Advertisers." Each of the
books is comprehensive and contains much information on the subject of trademarks which should be
of importance to advertisers
and manufacturers.
The booklets are published primarily for Mr. Miller's clients, but he will be glad to send them to
friends of the Western Electrician on request.

A

SPACE TELEGRAPHY.
Lee DeForest is in Seattle, Wash., looking
over the ground with a view to making arrangements for the establishment of a space-telegraph
system between Seattle and Asiatic Russia.
It is
proposed to establish the first station at Cape Flattery and from there the line of communication proposed will be via Dutch Harbor. Petropaulavsk on
the Peninsula of Kamchatka, to Yokohama, with
stations at each of those points.
The system might
Dr.

Hong Kong with a branch to
branch could also be built from Dutch

also be extended to
i\Ianila.

Harbor
will

AUTOMOBILES.

engineering

works of the Western Electric Company, the Commonwealth power plant and the power plants of the
Union Loop and Chicago City Railway Company.
The civil-engineering and mechanical-engineering

be

A

to Nome, Alaska.
installed by the

graph Company of

Final arrangements for the international automobile race across Ireland will be made on April 25th,
on which date trial races to select the positions of
the starters will he held. According to present arrangements. S. F. Edge of England, as holder of
the cup. will start first with his green Napier racer.
He will be followed at intervals of two minutes by
II
other contestants, representing Great Britain,
ranee. Germany and the United States.

students of electrical

Chicago Telephone Company's main

change. plants of the Chicago Edison Comnany, the

A comparative statement of the earnings of the
Aurora, Elgin and Southern Traction Company, operating between Elgin and Yorkville, 111., shows the
gross earnings for the month of March of the present year to be $32,824 as against $30,535 for the
same month last year. The operating expenses for
March, 1903. were $19,973, which includes an accident amounting to two per cent, of the gross reDeducting $10,632, the amount of taxes,
ceipts.
bond interest, etc., from the net earnings for the
month, gives a balance available for dividends of
The
$2,217, an increase of $583 over March. 1902.
for the three
net income available for dividends

The

system,

if

constructed,
Tele-

DeForest Wireless

New York

city.

MISCELLANEOUS.
What

said to be the largest electrical pumping
plant in the world is that at Utah Lake, Utah.
It
raises 65,000,000 gallons of water a day for irrigating the Great Salt Lake Valley.
is

Leading German surgeons and authorities on cansuch as Leyden, Rosenbaum and Israel, disthe recent report of the British cancer com-

cer,

credit

mission

that
the virulent
disease can be cured
through high-frequency electric treatment.
Experiments with electricity have been made by leading
German authorities for 10 years, and according to
such an authority as Professor von Bergman have
been abandoned as impracticable.

By

1903

a

The British legation in Mexico reports that the
use of electricity not only for lighting but also for
industrial purposes is becoming more general, and
several companies have been formed for the purpose
of making use of the larger waterfalls throughout
the country for the generation of electricity, the
machinery being imported chiefly from the 'United
States.
The electric-light company of the City of
Mexico has been unable to supply the demand for
electricity for lighting purposes, and the extension
of the electric-railway lines about the City of Mexico has greatly increased the use of electricity.

The

About 100 junior students of engineering of Purdue University, Lafayette, Ind., made the annual trip
of. inspection to Chicago last week.
They were in
charge of W. F. M. Goss, dean of the schools of

;

A

AND SCHOOLS.

Mahler, district manager of the CurtissCrippen Engineering Company in Chicago, gave an
interesting talk on the DeLaval steam turbine before
the members of Engineers' Council No. 191 of the
Royal League at Masonic Temple, Chicago, last
Monday evening. Mr. Mahler gave about 150 stereopticon illustrations of the company's factories, the
turbine wheel and accessories.
Some valuable facts
of interest to engineers were brought out by the
discussions, which followed some of the speaker's
remarks and illustrations.

-5.

small electromagnet is arranged to slide in a tube
similar to that of a stomach pump, and the apparatus is passed into the stomach through the mouth,
when the magnet draws the foreign body into the
tube.
By lighting up the stomach with X-rays,
the operator is able to bring the magnet into contact with the metal at the point most suitable to
enter the tube.

F.

The

N.

Ala.

SOCIETIES
L.

visited tlie

and hot-water heating plant
of the Evanston Yarj'an Company of Evanston, 111.,
which has been in the hands of a receiver for some

The

hides exhibited had hydrocarbon motors. The leading manufacturers discussed the organizing of a
syndicate to promote their interests in regard to
foreign trade, and it is probable that a representative
display will be made by them next year at St. Louis.

.April

tric

April

method

that requires

no

cutting,

S.

Mayon

has a device for removing from the stomach metallic objects that may be attracted by a magnet.
A

TRADE NEWS.
The
nany,

of the American Electric Fuse ComChicago, has been increased from $25,000 to
capital

$100,000.

Scharf Bros., electrical engineers and contractors,
announce that they have removed their offices to
474 Columbus Avenue, New York city.

On May 1st the New York offices of the engineering firm of Ford, Bacon & Davis will be removed
to the Blair & Co. Building at 24 Broad Street.
The Brode

Company, jobber and dealer
has been incorporated and has
moved into its new store at 306 South Los Angeles Street, Los Angeles, Cal., to accommodate its
increasing stock of supplies.
Electric

electrical supplies,

in

Roth Bros. & Co. announce that they will move
their new location, and will occupy the entire
building at 27 and 29 South Clinton Street, Chicago,
May 1st, and will continue, as heretofore, to make
dynamos and motors. All their machinery will be
individually electrically driven.
to

Consul Marshall Halstead of Birmingham, says
that a manufacturer of anchors wishes to be put
into communication with the makers of large steel
castings and forgings.
The Englishman wishes to
hear from manufacturers
for

and make early

who

are able to take orders

deliveries.

Sealed proposals will be received at the office of
supervising architect.
Treasury Department,
Washington, D. C, until May 25th, for the installation of a conduit and electric-wiring system for the
United States postoffice at Lockport, N. Y.. in accordance with the drawings and specifications, copies
of which may be obtained at the supervising archi;
tect's office or at the office of the superintendent o{
construction, at Lockport, N. Y.
the

The Holcomb-Lobb Company
that

its

reason for disposing of

of

Chicago

its

cedar business

states

William Mueller Company was to allow it
extend and enlarge its oak-tie business, in which
to the

to
it

In the past the Holcomb-Lobb Company has dealt extensively in standard oak track
ties,
besides sawed switch and bridge ties.
The
company states that the demand for oak ties is
greater than ever, and it is finding it difficult to keep
up with its orders.
will continue.

The largest of the four shops of Pawling & Harnischfeger, crane manufacturers at Milwaukee, Wis.,
was damaged by fire on April 15th, the loss being
estimated at upwards of $100,000.
Ihe burned shop
was largely used for erecting purposes and the loss
falls principally on some cranes which were nearly
completed.
The firm states that its business will
not be hindered, and that it will proceed with its
work as before, the other buildings of the plant
being large enough to handle the orders.
It is reported that the St. Louis Car Company
has purchased the entire plant of the Laclede Car
Company of St. Louis, and that improvements will
be made to an extent that the capacity of the combined plants will be equal to an outfit valued at
$5,000,000 per annum. There are at present 1,627
cars in course of construction at the former plant.
Of this number 1.397 are for electric-railway companies in the United States and 230 are for foreign
countries.
There are a number of cars being built
for the Fonda, Johnstown and Gloversville Railway
Company of New York, which, it is said, will be
the largest electric cars ever built.

A

new line of alternating-current induction longscale voltmeters and ammeters is being put out by
the Westinghouse Electric and Manufacturing Company of Pittsburg.
These instruments are closely
allied to the company's integrating wattmeter.
The
scales begin at zero, and the divisions are absolutely proportioned and uniform above 20 per cent.
of the full capacity, v.'ith a length and openness
said to be obtained in no other type.
The dial is
made of translucent material, illumined from the
rear.
An electrom.agnet is used to produce a shifting magnetic field, in the air gap of which is an
aluminum disk in which currents are induced by the
field, resulting in the disk's movement.
This motion
being opposed by a spring, the amount of deflection
is shown by a pointer mounted on the shaft of the
disk.
The instruments are said to he absolutely un-

.
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affected by external fields, are totally dead-beat,
are compensated for changes in temperature

The moving elements being very

frequency.

and
and
light

ground
and the shaft carefully hardened and polished, renin weight, the bearings perfect, jewels finely

The parts are
der friction a negligible quantity.
interchangeable and the cases dustproof and of neat
appearance.
Probably the largest contract for electrical generators ever placed for use west of the Rock>' Mountains has been awarded by Stone & Webster of Boston, managers of electric-power, traction and lighting
plants along Puget Sound, to the General Electric
Company. The order is for six machines, two to
be furnished to the Tacoma Industrial Company for
use in their development of the White River and
four to the Pierce County Improvement Company
for the work of developing the Puyallup River, including the flow from the Mount Ranier glaciers.
The generators will be three-phase, 6o-cycle, of
3.5CO-kilowatt capacity each, at 2,300 volts and 225
Deliveries will commence next Seprevolutions.
tember.

BUSINESS.
Company

of Chicago reports
has received more orders
it
ever before. It
anchors
than
for Stombaugh guy
attributes this to the fact that the Stombaugh is
easier to install, is cheaper, will stand a greater
strain, and will give more satisfaction in general,
than any other guy anchor on the market.

The

Central Electric
that so far this spring

The Electric Storage Battery Company, of Philadelphia, manufacturer of the Chloride accumulator,
has in process of installation two batteries conby the United Traction Company of
each having a capacity of 700 kilowatts.
These w-ill be located ai Albany and Troy respectivelv. and will be operated in connection with specially wound boosters for regulating fluctuations.
The' Cleveland, Painesville and Eastern Raihvay
Company is to install, about June rst, a battery
tracted

for

Albany,

337

having a capacity of 460 kilowatts. This battery
to be operated in connection with a motor-driven
differential booster, and the installation is designed

is

to

the

relieve

station

of

fluctuations,

to

for

care

peaks and allow the station to be operated
fewer generators than are now in service.

with

Butterfield, electrical engineer and contractor,
Street, Chicago, recently secured three
important contracts in Indiana, one for the installaJ. F.

Adams

113

tion of 80,000 feet of cable for the

Logansport

Home

Telephone Company, Logansport, Ind. one for 100,000 feet of cable for the United Telephone Company
at Hartford City, Marion, Montpelier and Bluffton,
:

and the third for 30,000 feet of cable for the
South Bend Home Telephone Company, South
Bend, Ind.
The Page & Hill Company of Minneapolis, wholesaler of white-cedar poles and posts, is one of the
latest concerns to engage in the pole business, having
recently absorbed the white-cedar business of the
Menz-Hill Lumber Company. The new company has
fine stocks in its yards on the Chicago and Northwestern railway in Wisconsin and on the Great
Northern line in Minnesota. The companj' is in a
position to fill orders promptly and asserts that it
will deal only in the .choicest grades.
Ind.,

the last meeting of the board of directors of
-the AUis-Chalmers Company, held in New York, on
April 15th, the regular quarterly dividend of 1% per
The volcent, was declared on the preferred stock.
ume of business on the books of the company at
present far exceeds that of any time since the organization of the company, notwithstanding the fact that
the output of the plants has been increased to a
large extent. The company says it can see no abatement of prosperity in its various branches of manuThere seems to be an unlimited demand
facture.
for all kinds of high-grade machinery, wdiich is
certainly a good indication that prosperity is enjoyed
in all lines of manufacture.

At

Electric Company of Chicago has
let contracts to the amount of $1,057,000 and work
has begun upon some of the buildings which are to

The Western

be erected at the site of the company's new plant
Hawthorne, 111. The work already contracted
for will include a power house, 265 by 173 feet, with
a chimney 250 feet high
a machine shop, 821 by
150 feet; a foundry, 176 by 402 feet; an office building, 54 by 160 feet; a pattern-storage building, 54
by 220 feet; a water tower, 47 by 47 feet and 180
feet high, and a cable plant, 550 by 250 feet.
The
Western Electric Company is calling attention to its
line of switchboards for both direct and alternatingcurrent work for all voltages. The company carries
in stock a large quantity of switches, circuit-breakers, instruments, marble, etc., so that it is able to

at

;

make prompt deliveries, especially when boards composed of some of its numerous standard panels for
generators and feeders are wanted. The company
makes special announcement of its line of over
50 styles of standard street hoods for incandescent

also

and arc

lighting.

March eneine

sales

of the Allis-Chalmers

Com-

pany of Chicago included the following: Oliver
Iron Mining Company, Duluth, Minn., one 16 by 36
1890 Reynolds Corliss; Charles L. Vickers. Houston,
Texas, one 18 by 36 Reynolds Corliss; Milwaukee
Chair Company,' Milwaukee, Wis., one 20 by 42 ReySouth Side Elevated Raihvay Comnolds Corliss
pany, Chicago, one 34 and 70 by 54 horizontal crosscompound; Washburn- Crosby Company, Minneapolis, Minn., one 26 and 58 by 60 cross-compound
condensing; Illinois Steel Company, Chicago, two
46 and 86 by 84 and 84 by 60 vertical steeple crosscompound blowing engines; International Traction
Company of New Jersey, Jersey City, N. J., two
34 and 68 by 48 cross-compound condensing;
Schmeichel &: Lange, Sutley, S. D., one 10 by 30
girder frame; Hunter Milling Company. Wellington,
Kan., one 12 by 42 jet condenser; Lyon Cyoress Lumber Company, Chicago, one 26 by 48; Griffin Wheel
Company, Chicago, one 18 by 48 engine, with compressor attachment Wild Goose Mining and Trad;

;

ing Company, Alaska, spare parts for Riedler pumping engine; Charles Butters & Co., Ltd., Mexico,
one right-hand Corliss engine, 14 by 42; two horizontal tubular boilers.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Portable Gas or Electric Light. Joseph E.
Bohner. New York, N. Y. Application filed

725,027.

May

28,

1902.
portable Mghting stand

An improved
725,044.

Application

is

described.

Charles Gaydon, Searcy, Texas.

Insulator.
filed

September

19,

1902.

The insulator consisis of a block of insolaiing material
having a wire-supporting groove in the surface thereof,
and a wire loop partially embedded in the block with the
side members thereof spaced apart and emerging from
the block on opposite sides of and at points remote from
the groove. (See cat on next page.)
Cigar Lighter. James J. Fleming, Elk Garden, W\ Va. Application filed May 27, 1902.
The device has a Wick in the body to be ignited, a bat-

72;,o6t.
'

tery and a spark coil in the lid aod contacts carried by the
body and lid respectively and in circuit with the battery
and spark-coil, the contacts being disposed for engagement and subsequent disengagement when the lid is moved
to open positioD.

Storage Batterj'. William Gardiner, Chicago, 111., and James R. Macmillan, Menomonie,
Wis., assignors to the Northwestern Storage
Application filed January 31,
Battery- Company.

Office)

April

14, igoj.

Safety Device for Elevators. Edward H.
725,132.
Price, Sioux City, Iowa. Application filed April
16, 1902.
Circuit-controlling devices are arranged to operate a
lock only when the elevator has stopped opposite the
door.

Socket. Guy
Electric
Incandescent-lamp
H, Proctor, Somerville, Mass., assignor to the
New England Electric Manufacturing Company,

7^S,'^Z3-

Boston,

Mass.

Application

filed

February

3,

1902.

Tne socket has

a snap-circuit-controlling device.

Device for Maintaining Constant Speed in
Electric
Motors. John G. Roberts, Detroit,
Mich., assignor to Harry J. Fox, trustee, Detroit,
Mich. Application filed Januarv 2, 1902.

725,140.

.\ direct-current ele:tiic motor has a short-circuit connecting opposite points of one of its windings, and a timed
circuit controller in the short-circuit to keep the motor at
aniform speed. (See cut on next page.)

725.067.

1902.
In (he cell are an inner tubalar electrode containing
active material in a finely comminuted form, washers of
insalaune material on the electrode acting as separators,
a fabric lining in each of the tubalar electrodes and a
complemental electrode also in tabular form within which
the last-named electrode fits.

Car. Gardner C. Hawkins, BosMass. Application filed September 25, igoi.
One claim reads: In an electric car, a settling chamber,
a heater, and a delivery condait to deliver ibe heated air
from the heater into the car, the condait being located in
the settling chamber.

725,079.
ton,

Electric

F.
Apparatus. John
Alternating-current
Kelly and Cummings C. Chesney, Pittsfield,
ManuMass., assignors to the Stanley Electric
facturing Company, Pittsfield, Mass. Application filed July 28, 1900.
Combined witn two symmetrical generator circuits hav-

725.091.

ing electromotive forces of different phase are similar
means connected to the coils for producing resultant electromotive forces, each displaced in opposite direction? by
an angle of 15 degrees from the electromotive forces of the
generator circuits.

F.
Apparatus. John
Alternating-current
Kelly and Cummings C. Chesney,. Pittsfield,
Mass., assignors to the Stanley Electric Manufacturing Company, Pittsfield, Mass. Applica-

725.092.

November

tion filed

lO,

1900.

induced generator circuits having electromotive forces displaced by 90 degrees are combined with
two auxiliary induced circuits acting respectively, one
with each of the main induced circuits to produce electromotive forces of other phase displacement.

Two main

725,116.

ways.

Safety Gear and Signal System for RailJesse J. Moore, St. Louis, Mo. Applica-

-

May

1902.
Two crossing railway tracks are combined with a series
each of which is divided
conductors,
electric
of
of blocks
into two parts insulated from each other, and each of
which parts is connected to one pole of an electric battery or generator, and means for grounding one pole of a
battery to an adjacent blocii where oge track is gi^en tbe

tion filed

right'Ol-way,

12,

Die for Forming Battery Plates. Arsene
d'Arsonval, Paris, and Georges Vaugeois, Billancourt, France.
Application filed June 4, 190.I.
The die has a pair ot screws wiih means for holding

725,192.

them

in proximity to

725.195.

each other.

Circuit-closing Device. Henry P. Ball, New
Y., assignor to the General Incandes-

York, N.
cent

Arc

Light

Company,

New

York, N. Y.

Application filed January 29, 1902.

A circuit-maker

magnet, an aimature therefor, a bridge-piece carried by the armature,
terminal contacts adapted to coact with the bridge-piece,
for
adjusting
the
position
of
the
armature and
and means
terminal contacts relative to the magnet.

comprises

a solenoidal

Rheostat. Joseph P. Ball, Frankford, Pa.
725.196.
.\pplication filed April 7, 1902.
The rheostat comprises a plate of insulatiog material
provided with a series of radially arranged slots, a resistance located in the slots, and lodependent means for
holding the resistance in the slots.

Storage Battery. Rufus N. Chamberlain,
Depew, N. Y., assignor to the Gould Storage
Battery Company, New York, N. Y. Application
filed August 13, igo2.
The tank is provided with a bottom, side walls, and end

725,218.

walls which extend upwardly above the tops of the side
Battery plates are arranged in the tank and are
provided with necks which project laterally over the side
walls. A cover for the tank is supported bythe end walls.
walls.

New

725,221.
Electric Switch. Troy Cope,
Waterford, Ohio.
Application filed May 6, 1902.
A pair of magnets provided with end extensions are
combined with a slidable armature, the body portion of
which is arranged between the extensions and has its
ends bent outwardly across the ends of the magneis, an
arm secured to one end of the armature and having its
outer end pivotally connected to the switch tongue, and
means for completing the circuits through the magnets
for operating the switch tongue.
725.224.
Induction Motor. Abe L. Cushman, Concord, N. H., assignor of one-half to Benjamin

A. Kimball, Concord, N. H. Application filed
July 8, 1902.
The moior combines a secondary winding made up of
elements of low specific resistance, means for forming a
closed induced circuit from a part only of the elements so
as to reduce the current induced in the secondary at starting, and means for bringing into action additional elements as the motor speeds up.

Induction Motor. Abe L. Cushman, Con725.225.
cord, N. H., assignor of one-half to Benjamin

A. Kimball, Concord, N. H.
October 13, 1902.
Tuis pdieul
/2$,2^g.

.Application filed

similar to the one above.

is

Brush Holder for Dynamos. Eugene Gaud,
France. Application filed August 6,

Asnieres,

1 901.
A spring

is arranged perpendicularly to the commutator
of the machine and connects the end of the arm of a collar
with the end of the upright arm of a yoke-lever. A flexible
conducting plate connects the collar with the yoke-lever.
a carbon presser is pivoted by one end of the yoke-lever,
and a spring connects the upright arm of the yoke-lever to

the carbon presser.

Electrolytic Coating Apparatus. Heinrich
Botz, Ludwigshafen-on-the-Rhine, Germany,
assignor to the firm of Columbus ElectricitatsGesellschaft mit Beschrankter Haftung, Ludwigshafen-on-the-Rhine, Bavaria, Germany. Application filed August 6, 1902.

725,208.

W.

In an electrolytical apparatus for coating sheet metal
are a fixed anode, an horizontal support at the foot thereof,
a movable anode guided in vertical position, and a carriage supporting the movable anode.

Telegraph Instrument. Carey E. Bunker,
Oregon, Mo. Application filed May 23, 1901.

725.214.

A telegraph system is described which comprises a
normally closed main line includine a key and a relay.
The key is constructed to automatically and normally
hold the main line closed and to open the line when depressed. The relay is provided with a circuit-closing
front stop normally engaged by the relay armature. The
arrangement of the souuding stops is such as to permit
the louder reading sound of the lever on the de-energizing
of the sounder magnets.
725.215.

Telegraph Key.

Carey E. Bunker, Oregon,

filed August 31, 1901.
seif-ciosing key described has two contacts normally holding the line closed and movable on the depression of the key to break contact successively without
breaking the circuit until both are separated.

Mo.

The

Application

Telephone-call
Register.
W^illiam
Gray,
Hartford, Conn., assignor to the Gray Telephone
Pay Station Company, Hartford, Conn. Appli-

725,244.

cation

filed

September

17,

1S98.

Gearing between the arbor and the actuating means of
the register dials is adapted to move the actuating means at
a speed greater than the speed of the arbor, whereby a buzzing signal is secnred, and a gong is adapted to be sounded
by the movement of tbe arbor and gearing after the buzzing signal has been sounded.

Automatic Cut-out.
725,259.
delphia, Pa. Application

Isidor

Kitsee,

Phila-

May

filed
20, 1S97.
1902.
In the cut-out are an electromagnetic device having its
coils connected in multiple arc and its core connected in
series with tbe circuit, and a movable member adapted to
coact with the core for closing the circuit therethrough.

Renewed May

15,

X-ray Tubes. Theodor Friedlander, Chicago, III., assignor to R. Friedlander & Co..
Application filed June 23, 1902.
The main X-ray tube has au aasiliary tube with ao anode
terminal adapted to absorb the gaseous atmosphere of the

7^S^Z^^-

main tube.

Thermostat. Henry W. Germiner, New
Boston, Ohio, assi^pr of one-half to James

725,334-
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Skelton,

New

November
An

Boston,

1902.
improved toermostat

Application

is

filed

described.

Machine.

Paper-making

5,345.

Ohio.

5,

Kitsee,

Isidor

one-half
to
assignor
of
Pa.,
Charles L. Hamilton, Philadelphia, Pa. Application filed July i6, 1902.
Toe meihud ct retn^jviog porticlts of fiber from a paper
Philadelphia,

machine screen IS described. It coDsists in making ihe
screen the cathode of an electrolytic cell and carrying successively successive pans of the screen through the elecirolyie of the cell.

Resistance Coil. Edwin F. Northrop, Philadelphia. Pa., assignor to Morris E. Leeds & Co.,
Philadelphia, Pa. Application filed February 4,

5,355.

1903.
i^uiiiDined with a bobbin having a metal core are supporting terminals formed upon one end of the core, and an
electrical conductor wound on the core and electrically
connected to the supporting terminals.

Frank

Bellows Motor Controller.

5.386.

ney.

Application

Ga.

.\iigusla,

filed

E.

Whit-

July

29,

1902.

An electric motor for operating the bellows has a variable resistance io tbe motor circuit, and resistance-varying
ibc bellows and operating to decrease
tbe resistance in circuit upon an increase in the working
capacity of the bellows.
means controlled by

Pneumatic Signal. Joseph H. Brady, Kan.\pp!ication filed April 8. 1902.
City. Mo.
A motor and speed-cuan<ing mechanism are arrant:ed

5.402.

sas

for operating tbe lever io

power connection with the

Device for Varying the
5.415.
in Alternate-current Motors.

Number

shaft.

of Poles

Robert Dahlander
and Karl A. Lindsirom, Westeras. Sweden, assignors to the General Electric Company, Schenectady, N. V. Application filed April 9. 1897.
Tue loree-pbase motor described ha^ drum windings
comprisine a separate winding for each phase, each of tbe
separate windings comprising two sections, means for
connecting the windings to a three-phase source and to
each other in sach a manner as to produce a field having a
certain number of poles, and means for changing the connections so as to reverse tbe direction of the current flow
in one of the sections of each winding, thereby producing
a field having half or double tbe numoer of poles.

Device

the
Field-magnet
Frames of Dynamo-electric Machines. William
F. Dawson, Schenectady, N. Y., assignor to the

5.416.

for

Shifting

April

Ap-

Company, Schenectady, N. Y.

eral Electric

plication filed September 20, 1901.
claim reaos: The combination of an induction
(.)oe
motor having two windings of respectively different numbers of turns, a resistance for each winding, and means
for utilizing either winding as an inducing member and
tbe other winding as the induced member in connection
with toe resistance corresponding thereto.

Elcctromagnetically
Steering
Operated
Check. Hermann Lenip. Lynn, Mass., assignor
to Elihu Thomson. Swampscott, Mass.
Applica-

5,456.

tion

filed

June

5,

1902.

Oue cUiui

reads: lu c^uj^^iuatiou, a cylinder containing
a body of fluid, a piston, a lever for moving the piston, a
valve for controlling the movements of the piston, an
electromagnet for controUing the valve, and a contact carried by tbe lever for closing the circuit of ihe niatiuet.
1.463.

System

of

Distribution.

Alexander

D.

Lunt. Schenectady, N. Y.. assignor to the GenElectric Company, Schenectady, X. Y.
Ap-

eral

November

plication filed

30, 1900.

Renewed Au-

gust 4, 1902.
ihe invention consists of a rotary converter, means for
feeding current of a given phase into the armature winding across points separated by half tbe polar pilch, and
means for feeding current of the same phase into the
winding across points separated by less than half the
polar pitch.

Telephone System. Thomas Paul, Yorkton. Canada, assignor of one-half to John L.
McDougal. Yorkton, Canada. Application filed
June 14. 190!.

5.476.

Metallic connections are controllable at will from the
central station for temporarily establishing a talking circuit from the central station to one subscriber's station
through the normal contact of a second subscriber's
station.
5.485.
ville.

Trolley \yheel. Ernest C. Rolfe,
111.
Application filed Jul}'- 8, 1902.

An impiovco
5.523.

icoilcy

is dt:scrit>ed.

Arc Lamp.

Electric

Harlan P. Wellman,
Application filed December 3,

Ky.

Ashland.

wheel

Belle-

1902.

Alternating-current
Motor.
Adolph W.
Philadelphia. Pa., assignor to the Electro Denial Manufacturing Company. Philadelphia,
Pa.
Application filed January- 9, 1903.
Combined wiib au e.eijiri<j moior having held windings,
ao armature with a commutator and brushes are an inductance coil hdving a constant number of its convolutions
connected with the field-windings and means lor connect-

725096-

Schramm,

ing the brushes at will to different ones of the convolutions
of tbe coil.

latter in its

movements

Ernest M. Skinner.
Application filed October i,

1,902.

A

lever engages two contacts wiib
the key is depressed.

couiaL:t

wuen

action

a

rubbing

Circuit Breaker for Fire-alarm Systems.
Daniel T. Spring, Andrew Long an;l George H.
Ebeling. Wheeling, W. Va. Application filed

725.602.

June

23, 1902.
in the meuu..uism is a trdiu uE gcaiiug. including a circuit-breaking wheel, a circuit-breakint: itvtr. an electric
contact co-operating with tbe circuii-breaking lever, an
elbow-shaped detent, a restraining arm. and a pull-hook.

System of Signaling.

725,605.

York, N. V.
Outt

Application

Nikola Te?la,

filed

July

16,

New

1900.

lu a sysieai for tbe transmission of
electrical enerey. the combination with means for producing two or more distinctive kinds cf disturbances or
impulses, of receiving circuits, each tuned to respond to
tbe waves or impulses of one kind only, and a receiving
device dependent for operation upon the conjoint action
of tbe several receiving circuits. (See cut.)
t:i<iim ttfdds

:

Automatic
Brake-operating
Marion A. .Born. Lawrenceville,

Mechanism.

725. 61T.

assignor
of part of his right to Early \V. Born. Norcross.
Ga.,

Edward W. Vance, Buford,

Ga.,

Hopkins Loudon, Kansas

Ga., Milton
City. Mo., Daniel Mc-

Emma

Steubenville,
O.,
and
Byles.
Washington, D. C. Original application filed
March 11, 1902. Divided and this application
Conville.

tbe

and guiding tbe

Mass.

Dorchester,

filed

for limiting

for

Keyed Musical Instruments.

extended through but not engaging with such collar, a
clutch actuated by such armature, and non-magnetic
through tbe collar.

Mechanism

Circuit-closing

Electric

725.598.

Combiued with a magnet cuil hdving a central opening
area magnetic collar within such opening, an armature

means

1903

25>

August

28.

1902.

mecbanism for trains running on
same track comprises a controlled source of electrical
energy on each train, a continuous conductor, means for
Aii air-oraKti opcraiioti

energizing a circuit including only a portion of the conductor, a circuit including a rotary motor, an air-brake
system, and means actuated by the motor for operating the
valve thereof. (See cut.)

Trolley Head. Samuel Fierbauo^h. Hunt725,618.
ington, W. Va.. assignor of nine-twentieths to
L. V. Waugh, Huntington, W. Va.
Application
filed December 6, 1902.
The device comprises a socket and a trolley-wheel
holder having a shank rotatable and vertically shiftable in
the socket.

Mssss^^^

NO. 725,044.

— INSULATOR.

MOTOR CONTROL.
General

Electric
.application filed

Company. Schenectady, N. Y.
June 28, 1901.

Combined with the magnet frame of a dynamo-electric
machine are grooved bed-plates under the feet of the
frame, roller carriages in the grooves, and means for
transferring the weight of the frame from tbe bed-plates
to tbe carriages.

Trolley- wire Clamp. Henrv Geisenhoner,
Schenectady, N. Y., assignor to the General ElecApplication
tric Company, Schenectady, N. Y.
filed July 28, 1902.
Combined with a supporting member provided with an
eye or slot are arc-shaped clamping members provided

5.436.

with gripping jaws pasr.ing through the eye or
means for forcing tbe gripping jaws together.

slot,

Globe Holder for Arc Lamps. Charles E.
Harthan. Lynn. Mass.. assignor to the General
ApplicaElectric Company, Schenectady, N. Y.
tion filed October 7, 1899.
The holder comprises an air-tight support for the botthe globe, a clamping device and an adjusting
it toward or from tbe axis of
tbe globe.

tom

of

device for bodily shifting

Hemphill,
Switch. Eli
Electric
Time
Avalon. Pa., assignor of one-third to William
Jones. Bellevue, Pa. Application filed July 15,

5.444.

1902.

means whereby it may be thrown to a
closed position, means for automatically locking tbe same in
the position, means for releasing the switch from its locked
position to open the same, and means for locking the

The

switch has

switch in

its

open position.

Air Compressor and Heater. Charles R.
Application filed February
Keller. Daylon. O.

725 ,450.
9.

Process of Extracting Copper from Carbonate and O.xide Ore^. Henry R. Ellis. Salt
Application filed October 7.
City. Utah.

5,548.

Lake

The process includes

subjecting the charged solution

Doorway. Amos F. Gerald, Fairfield, Me.
Application filed June 3. 1902.
A doorway of a cabinet with outwardly operated doors
hinged upon opposite ends of the cabinet has a pivoted
treadle secured to the floor of the casing, and an electrically operated mechanism set in operation by the treadle to

5.552.

open one door and close the other alternately.
Electric

George

A.

Igniter

Goodson,

Explosive Engines.
Minneapolis, Minn. Apfor

plication filed March 17. 1902.
An electric generator having a rotary member is combined with an engine-driven impelling device moving the
member in a constant direction, and means for giving the
device a speed independent of the engine's speed.

Electrically Driven Centrifugal Blast Fan.
Hermann K. Grull, Vienna, Austria-Hungary.
Application filed Januar>^ 28, 1902.
The arms of the fan and tbe field magnet of the motor
are carried by an annular mounting plate.

5,558.

Stop Mechanism for Machinery. Tom J.
Bamberger, Louisville.
J.
and David C. Wright, New Albany, Tnd.
.-\pplication filed February iS. 1901.
The mechanism comprises a magnet, switchboard and
clock mechanism in circuit with a battery, contact points

5,571.

Landrum and Leon
Ky.,

on the face of the clock connected to the switchboard,
and a spring portion at the outer end of the hour-hand of
tbe clock adapted to pass over tbe contact points.

1901.

electrical heating apparatus for beating air under
compression for motive power comprises a cylinder, two
perforated disks arranged on the interior of the cylinder
adjacent to the ends thereof, caps ioclosine the ends of
tbe cylinder and providing chambers between the perforated disks and the caps, a series of solid electrical con-

An

ductors arranged between tbe disks and serving to heat
air iotrodured to the chamber between the disks, an airinlet pipe ibrooEh which air is inducted under compression at one end of the cylinder, snd an air-outlet pipe at
the opposite end of the cylinder through which heated air
is discharged.

Sig725 ,454. .Mternating-current Motor System.
vald Krohn, Berlin, Germany, assignor to the Gen-

of Telegraphy. Henry A. Rowland.
Baltmiore. Md., assignor to the Rowland Teleeraohic Comoany. Baltimore, Md. .Application

5,592.

Art

November 23. 1897.
Tae system consists in impressing upon a line an electromotive force of a ppriodically varying character, bavine alteronte imnulses of onposile polarity suppressing a
number of impulses for each character or signal, and adJustine tlie times of the cnmmencement of the suppression
of the impulses, with reference to the diflerencfl in phase
between the impressed electromotive force and resultant
current, so that the times shall coincide with the times of
zero current.

filed

Guard for Third Rails. Charles W". Hornnng, Jersey City. N. J., assignor of one-half to
Nathaniel H. Sanlxirn. Jersey City, N. J. Ap-

.622.

December 22. 1902.
is combined with a
proximity to and made to overhang the rait, the
body of the guard having a longitudinal flange substantially centrally of its height, and a support against which
the body of the guard fits flatwise, tbe flange of tbe body
being adapted to fit over the top of the support.
A

third or electrically charged rail

guard

to electrolytic action.

5,556.

AUTOMATIC BRAKEOPERATING MACHINE.

NO. 725,611,

plication filed

1902.

and

5,442.

—

SIGNALING
SYSTEM.

NO. 725.605.

NO. 725,I4jO,— CONST.^NT-SPEED

725 ,634.

iu

Art

John

S.

of Wireless or
Stone, Cambridge.

Space
Mass.,

Telegraphy.
assignor to

the Stone Telegraph and Telephone Company,
Portland. Me. .\pplication filed Januar>' 3, 1903.
A method of receiving wireless-telegraph signals consists of employing groups or trains of simple harmonic
electromagneiic waves of dififerent frequencies to cooperate in affecting an electric translating device and
thereby producing intelligible signals.

Space Telegraphy. John S. Stone, Boston,
ilass., assignor to the Stone Telegraph and Telephone Company, Portland, Me. Application filed

;.635.

March

12. 1903.
The inventor describes an apparatus adapted to transmit a number of overlapping trains of electromagnetic
waves, differing from each other in frequency and in
order of transmission, in combination with means, at a
receiving station, adapted to be actuated only by the cooperation of the energies of the overlapping trains of electromagnetic waves for producing intelligible signals at the
receiving station only.

Space Telegraph. John S. Stone, Boston.
Mass.. assignor to the Stone Telegraph and TeleCompany. Portland, Me. Application

^.636.

phone

March 12. 1903.
At a space-teUgraph station are a number of systems
each adapted to transmit electromagnetic waves of a dif-

filed

number of devices being associated
with each system for regulating or controlling the transmission of electromagnetic waves therefrom and each
adapted to cause the transmission of a set of trains of electromagnetic waves made up of a number of trains of electromagnetic waves of different frequencies.
ferent frequency, a

5,644.

tion

The

Igniter for Explosive
Goodson, Providence. R. L

Electric

George

.\.

filed

December

igniter

elements.

26,

Engines.
Applica-

1902.

comprises an electric generator and other
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An

Interesting

CHICAGO,

German Single-phase

Light and Power Plant.
By Frank C. Perkins.

A

power plant has been installed at
Kirchberg, near Bnrgdorf, Germany, in which singlephase alternating-current machinery has been utilized.

The

hydro-electric

current

to the

is

power purposes

The

ment.

transmitted a distance of 800 meters

works of Kaser

&:

Co.,

where

it is

utilized for

as well as for lighting the establish-

current

also transmitted a distance of

is

1,200 meters, over copper conductors 4.5 millimeters
in diameter, to the village of Kirchberg, where it is

transformed to a lower pressure for operating arc and
incandescent electric lamps, as well as small motors.
In the accompanying group of illustrations. Fig. 2

Fig.

I.

TransEormer Station

as well as the

In the

latter case,

one pair of

conductors being used, the alternator working as a
single-phase generator, the total efficiency of this
power transmission including the generator, transmission line and motor, is 72.2 per cent. Fig. 3
shows the motor as installed in the works.
The high-tension primary three-phase transmission line connecting the power house with the village
of Kirchberg consists -of three copper conductors
four millimeters in diameter. There are three transformer sub-stations, one of which is located at the
factory and has a capacity of eight kilowatts, while
the others are utilized for lighting the village,

the

Previous mention has been made in the Western
Electrician of the large

cently organized

power

station

Detroit Edison

which the

Company

is

re-

build-

ing near Detroit, and some additional information
concerning the plans of the company are of interest.
The new plant is located on a tract of about 40 acres
on the Detroit River, immediately adjoining Fort
Wayne on the west and between the fort and the
property of the Solvay Process Company. The building will be built of steel and masonry and will be

thoroughly fireproof. The plant will have an initial
equipment of 20,000 horsepower, and the ultimate
capacity of the station will be 75,000 horsepower. It
is stated that steam-turbine generating units will be

Frg.

3.

Single-phase Motor.

ing 6,000 to 8,000 horsepower each.
sidetrack connecting with all the
railroad sj'-stems has been laid on the
propertj^ and large docks are about
to be built, enabling the largest vessels to load and unload at the company's plant. Work is now progressing at a rapid rate on the concrete
foundations of the building, and it is
expected to have a part of the plant
in operation by October ist. the whole
station to be completed in about a

horsepower at the works above
mentioned, and the usual transformer
for light and

power

irt

the

village of ICirchberg.

are

power house.

entrance of the

25.3

turbines

at the

Plans of the Detroit Edison Company.

installed in units capable of develop-

likon Company of Zurich, Switzerland, and consists of a single-phase
a.lternator. as well as
a polyphase
generator, a synchronous motor of

The

horsepower, and may be operated from the single-phase generator or from the polyphase generator
2S-3

sta-

water to the turbine room. The entire plant was equipped by the Oer-

stations

No. 18

1903

at Kirchberg.

shows the exterior of the power
tion,

MAY

of

the

Girard

A

Fig. 2. Power Station at Kirchberg.
year.
Fig. 4. Interior of Power House.
The completion of the new power
connected to
INTERESTING GERMAN SINGLE-PHASE LIGHT AND POWER PLANT,
house will permit of the shutting
ing and belt transmission. One of
down of the present four generating stations of the
the turbines has a capacity of 70 horsepower and the
pressure of the distribution circuits being 124 volts,
company, that are located in various parts of the
other of 35 horsepower. The larger turbine is utilized
the various transformers having a capacity of from
residence and business portions of the city. The
for operating a single-phase generator, which supplies
four to six kilowatts. One of these transformer staold stations will be used for supplies and as suba current of 1,100 volts pressure at a frequency of 55
tions in Kirchberg is illustrated in Fig. i.
stations for distributing purposes.
periods per second. One of these machines has a
The three-phase transformer at the works has a
As announced last week, the Detroit Edison Comcapacity of 22.5 kilowatts, requiring 35 horsepower
capacity of 20 kilowatts and reduces the pressure of
pany purposes building on the same property, and
from the turbine. This machine is of the inductor
the three-phase current to 120 volts. The secondary'immediately joining the generating station, the largest
type, and the exciter is mounted on the same shaft
circuits for light and power in the village are inand most economical salt plant in the world. This
There are a total
as the alternator, which operates at a speed of 820
stalled on the three-wire system.
salt plant will receive its brine from wells reaching
revolutions per minute.
of 500 incandescent lamps in service, and on the
to the several large strata of rock salt underlying the
The polyphase generator is of the Oerlikon revolvpower distribution there is a number of polyphase
property, and will use the exhaust steam from the
ing-field type, taking 35 horsepower and supplying a
motors, including two which are operated from a
electric plant in evaporating the brine and depositing
three-phase current of 1,100 volts pressure, the speed
20-kilowatt transformer, one of which has a capacity
Many new ideas in salt manufacture will be
the salt.
Tieing i,ioo revolutions per minute.
This three-phase
of II horsepower and the other six horsepower.
introduced in this plane to the end of producing a
alternator may be run with one phase in parallel
These motors are not of the squirrel-cage type, but
finer quality of salt, and of reducing the cost of prowith the alternator above described, as a single-phase
are provided with slip rings and brushes.
duction, and it is anticipated that the 10,000 barrels
machine, having a capacity of 35 horsepower. This
of salt which will be produced at this plant every
generator also has its exciting dynamo directly conof
seniors
and
number
a
Professor J. \Y. Esterline
day in the year will be of the highest quality, and
nected outside, on the main bearing of the machine.
at Purdue University, Lafayette, Ind.. are conducting
yet that the cost of production will be so low as
Fig. 4 is a view of the interior of the power house,
a series of experiments in determining the efficiency
to enable the company alwaj's to find a ready market
-^showing the single-phase generator in the foreground
and air delivery of the various types of direct and
for its entire output.
and the polyphase machine at the left
alternating-current fan motors. All the prominent
The company's plans also contemplate the manuThe svTichronous alternating-current motor at the
manufacturers of fan motors have sent one or more
facturing of chemical products from s^lt by the use
motors to be used in the experiments.
works above mentioned has an effective output of

type, having vertical shafts,

and are
the generators by gear-

:
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li
predicted that the
ii
of electroli.
production oi iiicse by-products will enable the company to generate electricity at an extremely low cost,
and in that event, a decided reduction to its customers, for both light and power, is promised.
The work on the new plant is in charge of Alex
-

Dow, second vice-president of the Detroit Edison
Company and manager of the Edison Illuminating
Company, which is now controlled by the new comWestinghouse, Churcli, Kerr

pany.

&

Co. of 'Hevr

engineers for the company and
H. H. Lane of that firm is supervising the electrical
and mechanical equipment.

York

city

are

the

Overhead Distributing System of the
Commonwealih Electric Company."
Bv H
The convenience and

B.

Ge.\r.

May

tern obviously involves an alternating system of
distribution.
With the exception of the portion of
the central district which lies adjacent to the under-

ground

low-tension

distributing

system

and some

1.600 arc lamps which are carried on series circuits,
the current deh^-ered by the overhead system is generated hv' 6o-cycle, four-wire, three-phase dynamos.
Tliese machines are wound to deliver 2,300 volts
from the neutral point to either phase wire and
Single-phase
4,000 volts between the phase wires.
lighting feeders are connected from the neutral to
either phase wire and are balanced at the station

Three-phase motors are operated from
circuits,
which also carry single-phase
motors in many cases. The power transformers are
star-connected, so that standard 2,080-volt lighting
transformers are used for both lighting and power
services.
In cases where the lighting load is not
large, one phase of the four-wire circuit is used
bus-bar.

four-wire

cleanliness of electric light
in the home, its adaptability to purposes of advertising and the applicability of electric motors to all
kinds uf machinery have rendered the presence of
electric current in all parts of our large cities a
necessity, where once it was considered a luxury.
\Vhen these advantages are presented to the public
in an aggressive campaign of education, through the
medium of modern channels of advertising, the resulting demand upon the central station taxes the
resources of the operating engineers, who are entrusted with the management of the generating machinery and necessitates continuous effort on the
part of the construction engineers, who must provide
the equipment necessary to supply this demand.
This has been exemplified in Chicago during recent
years in a way which is more or less familiar to you
all.
In previous papers read before this association
the evolution of the general scheme of generating
three-phase current for transmission at 9.000 volts
to rotary-converter and motor-generator sub-stations
has been outlined. The four-wire, three-phase, 60cycle system has also been described to you, so that
we will only briefly outline the salient features of
this system.

involved in the distribution of cursteam-driven generators and frequency-changing motor-generators to the overhead

system of the Commonwealth Electric Company will
occupy our attention at this meeting.
Of the 190 or more square miles, within the corporate limits of the city of Chicago, about 85 may
be said to be covered by the lines of the Cominonwealth Electric and Chicago Edison Companies.
Of these 85 square miles, about 17 are within the
area covered by the Chicago Edison Company's
franchise.
This area is bounded by North Avenue
on the north, Ashland Avenue on the west, and
Thirty-ninth Street on the south. The portion of
this district west of Wells Street and north of Lake
Street, together with that portion north of Sixteenth
Street and west of Annour -Avenue constitutes the
FIG.

OVERHEAD SYSTEM OF COMMONWEALTH COMPANY.— MAP OF 60-CYCLE FOUR-WIRE TIE LINES.

central district of the

Commonwealth

Electric

Com-

pany.

The

distribution of current in this portion of the
Chicago Edison Company's territory is permitted
by means of overhead lines under the Commonwealth Electric Company's franchise. This section
of the city is supplied about equally with underground and overhead lines. There are therefore
only SVz square miles of the entire city which are
supplied by the underground system. Fig. i shows
the relative areas covered by overhead and underground construction. The amount of energy distributed from these two systems is, however, approximately in the inverse relation.
During the winter of 1902 and 1903 80 per cent,
of the ma.xinium load of the two companies was
The redistributed by the imderground system.
maining 20 per cent., which was delivered by the
kilowatts,
aggregated
about
6,000
overhead system,
making the average load density for the overhead
The
system about 78 kilowatts per square mile.
load density for the underground system Is about
kilowatts
mile.
per square
2,700
load density, such as that of the overhead sys.

A

Paper re^d before the Chicago Blectrical AssociatJoD on
April 17, 1903
Mr, Gear his charge of the overhcd department
f the Chicago Edison and Coramoawealih Electric Companies.
I.

average load at the time of the yearly maximum
is about ICO kilowatts on each feeder.
The relative
locations of the stations and the centers of distribution supplied by these feeders north of Thirty-first
Street are shown in Fig. 3.
The general scheme of laying out the lighting circuits consists of a feeder running from the bus-bar
directly to the center of distribution, without any
taps between.
This center is chosen with reference
to the load in the vicinity, so that there will be not
more than two per cent, drop in any main feeding
therefrom.

Primary mains are operated almost entirely on
the dead-end system, since interconnection is usually
of comparatively little value in improving the regulation and introduces complications for the trouble
man. In operating feeders from a three-phase busimpossible to interconnect the priit is, of course,
mary mains of one feeder with those of another.
Fuses are installed on all branches, except on heavily
loaded taps, where the blowing of a fuse has been
found to interrupt the service seriously, owing to
the destruction of the fuse boxes. These branches
are therefore provided with fuse boxes, which are
connected up with copper wire, the box in this case
being used only as a switch for locating trouble.
The problem of primary-main fuse boxes for the
control of branches carrying 40 or more kilowatts
remains as yet a difficult one.
Lightning arresters are distributed over the primary mains in proportion to the number of transformers to be protected. On feeders and mains they
are also located so as to protect the cable where
boulevards are crossed underground. Where transformers are comparatively numerous, lightning arresters are located from 1,200 to i,500' feet apart, as
the lines run.
Fig. 4 is a map of a circuit supplying
a densely loaded territory in Hyde Park of about
400 kilowatts per square mile.
The extension of the system of mains follows the
growth of the business quite closely. This necessitates the p.eriodical rearrangement of the feeder
system to provide for the changed conditions. The
calculations of these feeders has led to a study of
economic considerations, which should be kept in
mind in the design of feeders of this class.
brief
outline of this study may be of interest in this connection.
The annual cost of maintaining single-phase feeders is composed of the two elements which are common to most electrical apparatus, namely: Operating
costs and fixed charges.
These are related to each
other in an inverse manner, so that any cause which
results in an increase in the one produces corresponding decrease in the other. There is, therefore.

A

The problems

rent delivered by

FIG. 2.

1903

I.

MAP SHOWING RELATIVE AREAS OF OV< RHEAD
AND UNDERGROUND SYSTEMS IN CHICAGO.

to carry the lighting lead, a regulator being provided in the lighting phase for the purpose of maintaining constant pressure.
The 60-cycle buses of all sub-stations except one
are connected by means of four-wire tie lines, so arranged that the load may be transferred from one
to the other in case of emergency or during repairs.
These tie lines act as power feeders in the territory
which they traverse. As the power load does not
overlap the lighting load, except for about an hour
during the winter months, the presence of this power
load on the tie lines does not interfere with their
function as tie lines.
The longest of these lines consists of four No.
wires (see Fig. 2), connecting the steam station at
Fifty-sixth and Wallace Streets with the motorgenerator sub-station on West Madison Street, near
Rockwell Street. Its length is about eight miles.
Another tie line which Is now being used as a power
circuit from the Fifty-sixth Street station to the
territory around Eighteenth Street and Blue Island
Avenue will be connected into a new sub-station at
Twenty-second and Fisk Streets, thus forming a
60-cycle line between these two stations. The tie
line between Fifty-sixth and West Madison Streets

also be tapped at Twenty-second and Ashland
and brought into the Twenty-second Street substation, so that there will be two lines available for
transmission of power from the new plant at
Twenty-second and Fisk Streets to Fifty-sixth Street.
The sub-stations, one on West Madison, near Rockwell Street, and one on West Division, near Milwaukee Avenue, are similarly connected ,by means
of a tie line of four No. 2 wires, somewhat less than
three miles in length.
The light and power distributed in Hyde Park
transmitted to a sub-station at Fiftieth Street
is
and Cottage Grove Avenue by means of a line of
This
eight No. 2 wires, about three miles in length.
being a strictly 60-cycle sub-station, the equipment
will

_

consists merely of a switchboard
and measuring instruments.

The

with

regulators

load of these various stations and sub-stations

distributed from a primary main system by means
of about 45 feeders.
This number will be increased
during the coming year to over 50. The number
of feeders running from a station or sub-station
Six of these feeders are
varies from six lo 12.
used for the distribution of three-phase power, the
remainder being single-phase lighting circuits. The
is

FIG.

3.

OVERHEAD SYSTEM OF COMMONWEALTH COMMAP OF 60-CYCLE FEEDERS NORTH OF

PANY.

—

THIRTY-FIRST STREET.
point at which the sum of these two is a minimum
The operating costs
for any given set of conditions.
of a feeder transmitting electric current consist of
the expense of repairs and the value of the energy
which is dissipated on the feeder between the staThe repairs are
tion and center of distribution.
practically independent of the size of the wire used
and may therefore be neglected in these calculations.
The value of the energy lost on the feeder is, of
course, dependent on the cost of energy per kilowatthour delivered at the station switchboard. The energy loss on the feeder is dependent upon the_ average daily load factor of the current transmitted
over it. The maximum load and the average daily
load factor being assumed, the annual output of
Assuming
feeder may be readily calculated.
the
various sizes of wire to be used on this feeder, the
determined.
be
value of the kilowatt-hour loss may
This may be reduced to the general form
Annual value of energy loss equals aR, in which
R Is the resistance per 1,000 feet of feeder, and a
from the
is a constant, which may be determined
conditions assumed.
The investment in feeder wire is inversely proa

—

-

:
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may

portional to the resistance per 1,000 feet; this
be written

In such a station the bus pressure would be only
2V2 per cent, above the feeder-end pressure. Generators are usually designed to deliver about 10
per cent, higher pressure, if necessary, and their
armature copper is proportioned accordingly. Hence
the copper in feeders might be reduced to 25 per
cent, of the theoretical amount, without adding anything to the generating equipment already installed.
Hence, in using the formulje for such feeders
from a station in w-hich the generators are already
installed and wound to give a pressure higher than
the feeder pressure, the element of fixed charges or
generating equipment may be neglected, provided the
feeder equipment is so designed that the maximum
feeder drop does not exceed the range of pressure
of the generator.
In the more usual case, where the feeders vary
in length from 1,000 to 15,000 feet, the range of
generator pressure must be ample to provide for the

b

Investment in feeder wire equals

341

~it~

In this equation the constant, b, may be readily
determined from a table of weights of weatherproof wire, and the assumption of a unit price per
pound. The iixed charges may then be assumed as
the percentage of this investment.
The investment in station capacity required to supply the feeder loss is a function of the energy loss
in kilowatts at the maximum load.
It is therefore
proportional to the resistance of the feeder per
1,000 feet.
This may be written:
Station investment equals cR.
The constant, c, may be determined from the assumed maximum load and the value of station
equipment per kilowatt. Fixed charges may then
be taken as a percentage of this investment.
Let the fixed charges on line investment be taken
per cent, and those on station investment at
at
n per cent.

secondary systems have been

installed, thus allowing
a material decrease in the number of transformers
required and an increase in the average capacity per
transformer.
Since the formation of the Commonwealth Electric Company in 1898, the distributing systems of
the various plants absorbed have successively undergone this process of rehabilitation.
In the district south of Thirty-ninth Street some
850 transformers were replaced by 350, reducing the
total capacity by a large percentage, and the constant loss in the cores of these transformers from
about 70 kilowatts to 25 kilowatts.
three-wire
secondary-distributing system was designed and constructed in the course of this work.
In this connection it might be stated that there
has been considerable variance in the practice of
the companies throughout the country which are
operating overhead alternating systems as regards
secondary mains.
Some have installed a heavy
three-wire network, interconnected throughout with
mains varying in size from No. 4 to No. 0000, transformers being installed on the network as demanded
by the load. Others have invested in secondarymain capacity less heavily, interconnecting only a
few heavy lines along business streets and using
isolated transformers for more scattered districts.
Still others have lagged behind the march of progress and are adhering more closely to the pioneer
method of installing transformers very closely, with
only occasional pieces of secondary work.
At the time the secondary system of the Commonwealth Electric Company was being designed this
matter was very carefully studied. The revulsion
of sentiment against constant iron losses on a large
number of transformers resulted in a swing to the
other extreme, in the installation of very heavy secondaries supplied by a small number of large transformers in some cases. It was desired, therefore,
to ascertain the exact point at which the value of
the core losses of transformers is offset by fixed
charges on the investment in wire and transformers
at different loads.
calculation was accordingly
made, in which it was assumed that the load was
evenly distributed along a secondary main 10,000
feet in length.
This" load was varied arbitrarily between five kilowatts per 1,000 feet and 40 kilowatts
per 1,000 feet. Transformers were then assumed
to be placed along this line in varying number and
size, the total capacity remaining constant.
The size
of wire required to keep the drop within two per
cent, was calculated for each set of transformers.
From these figures the investment required in transformers and secondary wire is readily ascertained
and the value of energy expended- in transformer
cores computed. Fixed charges and losses for each
case assumed, being added, the values found have
been plotted so as to show the relation of the annual
maintenance cost to the size of wire used and to
the distance between transformers.
Separate curves
were made for various load densities between five
and 40 kilowatts per 1,000 feet. The accompanying
curves (Fig. 7) were constructed on the above basis,
copper wire being figured at 15 cents per pound and
transformer values being taken at average values
for standard modern makes.
The energy is figured
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thus determined will be the resistance of i,oco feet of feeder which may be opcrated at a minimum annual cost, under the conditions

PANY.

reference to a table of resistances the size of
wire corresponding to the resistance found in the
above manner may be ascertained.
The relative rates of variation of the three quantities composing the annual cost are shown in the
accompan^-ing curves (Fig. 5). These curves have
been calculated for a load of 100 kilowatts transmitted at 2,000 volts from a station in w-hich investment per kilowatt is $150 and energy is delivered
to the sw-itchboard at one cent per kilowatt-hour at
an average daily load factor of S3 P^^ cent. Copper
wire is valued at 15 cents per pound. Fixed charges
on the generating equipment are taken at 15 per
cent, and on the line investment at 10 per cent.
Under these conditions, the resistance of 1,000 feet of
feeder, which will produce an annual minimum cost
is 0.171 ohm, which corresponds to a size of W'ire

The 45 feeders supplying the primary main system of the Commonwealth Electric Company vary
in length from 2,000 to 17,000 feet, and in size from
No. 6 to No. o. During December, 1902, the singlephase feeders carried loads varying from 75 to 150
kilowatts and the three-phase feeder loads exceeded
200 kilowatts in a few instances. The loss at these
loads varied from three per cent, to 10 per cent..

the value for either of these sizes.
It is of interest to note that the size of wire found
by the use of this equation is independent of the
distance of transmission, since all the quantities involved vary directly as the length of the feeder.
The effect of varying the load carried on the feeder
(Fig. 6), from
is shown in another set of curves
which it is evident that the annual cost and size of
5

VARIATIOJ of ANMUAL cost

A

principles.

and No. 00. This is illustrated by
the curve, which shows that there is a point between
No. o and No. 00, which is somewhat lower than

^-^ -"-

—

average voltage loss on the feeders, feeder regulators
being employed to take care of those above or below
the average. In this case nothing need be charged
against the short feeders for generating equipment
until the size of wire is so reduced as to raise their
losses above the average.
In the case of 6o-cycle generators driven by 25cycle motors, however, any increase in pressure on
the 60-cycle bus increases the load on the 25-cycle
motors, and this in turn must be carried by the
armature of the 2S-cycle generator, which might
otherwise be carrying useful load. It is, therefore,
important in these sub-stations that the feeder equipment be calculated in accordance with the foregoing

between No.

0™

OVERHEAD SYSTEM OF COMMONWEALTH COMMAP OF CIRCUIT SUPPLYING DENSELY
LOADED TERRITORY.

FIG. 4.
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lower losses being on feeders operating from

The transformer, the connecting link between the
primary and secondary distributing systems, has
been the occasion of much discussion among centralThe adoption of
station men during recent years.
50-Yolt lamps in pioneer alternating svstems necessitransformers for
installation
of
separate
tated the
each building into which service was introduced.
This resulted in the installation of a very excessive
amount of transformer capacity in small units. The

is

,.

_j_

The value of any theoretical calculation, such as
the above, to the practical engineer lies chiefly in
the fact that the principles underlying the theory
are set forth so that in any practical problem the
Practical
conditions rarely coincide with ideal cases, and the
engineer can therefore only approximate his work
to the theoretical case as nearly as may be.
If, for instance, the feeders of a steam-driven station are about equally loaded and of about the same
length, sa}', 5,000 feet, the loss at full load would be
iV-i per cent., were the feeders calculated as above.
feeder carrying 100
The loss on 1,000 feet of No.
kilowatts at 2,oco volts is one-half per cent, and
since the best economical size varies directly with
the load, the loss on anv feeder ;o designed would
be at the rate of one-half per cent, per 1,000 feet.
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large all-day losses, which were the inevitable result,
eventually attracted the attention of manufacturers
The
to the necessity of a study of these losses.
use of the transformer has. therefore, passed through
a career of evolution which is, no doubt, familiar
In this evolution a large number of plants
to all.
have found it advantageous to scran their entire
equipment of line transformers and replace them with
modern apparatus. In connection with this work

one cent per kilowatt-hour. An analytical determination of the minimum value of annual cost for a
given load cannot be made in this calculation, as
at

was done

in the case of feeders, since the cost of
transformers and their core losses do not vary according to any simple law.
Referring to the curves (Fig. 8), the one representing the calculation for a load density of five
kilowatts per 1,000 feet shows that when transformers are placed 1,000 feet apart. No. 8 wire will
give two per cent, loss, or, placed 1,250 feet apart.
No. 6 wire will give two per cent. loss. The annual
cost becomes less as the size of wire diminishes

The calculation in this case was
to No. 8.
not carried further, since wire smaller than No. 8
is not used practically in such work.
On the curve
for a load density of 10 kilowatts per i.ooo feet, the
minimum annual cost is shown to be secured between No. 4 and No. 6 wire, at 20 kilowatts per
1,000 feet No. 4 wire and at 40 kilowatts the mini-

down
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mum

occurs at about No.

0.

Another curve (Fig. 7)

in whicli the elements composing the
total annual cost varj'The density of the load in apartment-house and

shows the way

districts

residence

in Chicago
1,000 feet.

and 20 kilowatts per

varies

between

five

The Commonwealth

Electric Company therefore uses Vo. 6 wire for
secondaries in this class of territory for at least
transformers being lo75 per cent, of the business,
cated from 1,000 to 1,200 feet apart. In districts
the majority of
composes
where business lighting
the load, the load density is somewhat higher, and
in a few instances reaches the equivalent of 75 kilowatts per 1,000 feet. In these cases, however, the
load is not equally distributed, but consists of a fewlarge blocks of lighting, which are carried from
transformers located directly opposite the premises,
60 that the secondary main is not burdened with
Other conditions arise which modify the
this load.
applicability of this general theory, but as in the
case of feeders, these curves pretend only to furnish
a basis for the formation of judgment as to the

general policy to be pursued in handling this class
of work.
-Aside from a few pioneer installations made prior
to the study of this subject, the secondar>- distributing system of the Commonwealth Electric Company
consists of isolated sections of line, averaging perhaps 800 to 1,000 feet in length. These are supplied
in almost all cases by a single transformer, without
being interconnected. Where the load density is
below 30 kilowatts of distributed load per 1,000 feet,
the advantages of interconnection are outweighed
by the risk of having the entire system of secondaries shut down by the blowing of a fuse on one
transformer. This has often occurred where secondary lines are interconnected without sectional

May

be lighted throughout on the same evening, in
same neighborhood.
In small residences and apartment buildings the
same general rules apply, e.xcept that a ratio of 20
per cent, of the connected load should be used in
estimating the capacity required for average condiwill

the

tions.

In store lighting, a knowledge of the locality is
of value in the formation of an accurate estimate,
but, in general, it is sufficient 10 provide capacity
for 75 per cent, of the connected load.
This will
give the transformers some overload on Saturday
nights and full load on other nights. Store lighting
frequently done by means of arc lamps, and
is
in cases where these are numerous special provision
must be made. If the arc lamps form more than
a third of the total installation, or if they exceed
10 in number, the requirements of good service will
usually necessitate separate transformers for the arc
lamps. The powder factor of multiple arc lamps being about 70 per cent., the capacity provided must
be determined accordingly.
The same general principles govern the selection
of transformers for factory lighting, as those above
outlined for store lighting, the arc-lamp problem
being even more troublesome at times. In this class
of lighting, however, we have usually the condition that the transformer capacity is used only during the winter months, and then only 1V2 hours
per day. This condition allows of more overloading than is permissible in store lighting, where the
load is on four to five hours during winter months.
The capacity required for churches varies with
the size and character of the installation.
Small
churches containing less than 300 lights require capacity for almost 80 per cent, of the connected load.
Larger churches have the lighting divided among
several rooms, and the capacity required for the
lighting of the main auditorium is usually sufficient.
The light being infrequently used, and when used
only for an hour and a half to two hours, the transformer capacity may be selected on the basis of 30
per cent, to 35 per cent, overload. It is often possible
to combine the load of a church with residence or
business lighting, in which event the fact that the
loads do not overlap allows of a considerable reduction in capacity from that which would be required were they not adjacent. In one instance of
this sort in Chicago, 45 kilowatts capacity is provided for about 100 kilowatts of combined church
and business lighting, without difficulty.
The determination of the proper transformer capacity for motors forms an interesting study in
itself.
The low power factor of motors when first
switched on to the line causes a momentary dip in
the pressure on the secondary wiring, which makes
the installation of separate transformers for motors
imperative, where the character of the lighting is
such that flickering is objectionable. This limitation
prevents the economizing of transformer capacity in

most instances.

FIG. 9.

OVERHEAD SVSTE.M OF COMMONWEALTH ELECTRIC COMPANY.

— CABLE

POLE.

Such of the secondary system as was interconnected at the time of its construction in Chicago
fuses.

has been equipped with these sectional fuses placed
in the line midway between transformers, so that
the blowing of the fuse of one transformer will result in the blowing of the sectional fuses, thus cutling out the section nearest that transformer without
blowing the fuses of the other transformers on the
The location of such sectional fuses, howsystem.
ever, requires a close study of the distribution of
the load in each instance, and unless the addition of
load is very carefully watched from time to time,
these fuses may be blown under normal conditions.
The system may then operate for a considerable
lime before it is ascertained that anything has occurred to modify the intended arrangement.
The selection of the transformer equipment to
supply an overhead system is of great importance.
Inaccurate judgment as to what capacity is requisite
may lead to an excessive installation, this increasing
bolh investment and operating expenses unnecessarily.

apparent that the lights connected to a transformer in a residence will not require the same capacity per light connected as those in a store or
facKiry.
There are five classes of lighting which
require separate treatment in the selection of transformers (a) large residences, (b) apartments and
small residences, (c) stores, (d) factories, and (e)
churches.
Ill
large residences, that is, those having above
100 lights, the transformer capacity should be such
that the heavy loads due to occasional social affairs
may he safely carried without providing a capacity
gre'ally in excess of that necessary under average
condilions. In case there are several such within
a radius of, say, 500 feet, they may be carried by
such a capacity as will provide for 75 per cent, of
the connected load of the largest house, plus 15
per cent, of the combined load of the remainder.
This will give a transformer capacity in excess of
the average daily needs, but reasonably safe, since
there is little probability that more than one house
It

is

—

The character of the work done by the motor is
the chief factor in the determination of requisite
transformer capacity. Elevator and similar variableload motors require less capacity than machine-shop
and other comparatively steady-power motors. Where
variable-load motors are isolated from other power
it is necessary to provide the full capacity, in order
to give sufficient voltage to start the motor promptly.
When combined w^ith other power they may frequently be figured in at 50 per cent, of their rated
in selecting the transformers.
factor of the induction motor being
about 89 per cent, in the usual sizes employed in the
outlying districts, the motor at full load draws current from the transformer in the ratio of about one
apparent kilowatt per horsepower. As the full-load
condition is usual in small-power work, the transformer capacity must usually be provided on this
basis.
With large motors this ratio may be reduced
somewhat, especially in cases where the motor is
loaded only during a portion of the time. Motor
load being usually on at least eight hours per day, it
is
not safe to take the same risks of overloading
which are permissible in the case of lighting transcapacity,

The power

2,
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There are numerous problems of lesser importance, which at times require careful treatment, but
a further discussion of Ihem is perhaps beyond the
scope of this paper. I may merely mention the
equipment of cable poles at points where overhead
and underground lines are connected, as indicated
in Fig. g. the framing and supporting of poles carrying the 3,000 pounds weight of a three-phase transformer installation, the arrangement of wires safely
on corner poles, wdiere high-tension lines are numerous, the installation
of ground connections
for
lightning arresters and secondary neutrals, and others which are claiming the attention from lime
to
lime of those who are responsible for the maintenance and extension of the overhead system of the
Commonwealth Electric Company.

Progress
'1

in

Alternating-current Design.

he trend of invention
line

in

any mechanical or

electri-

usually well illustrated by the issues of
United States patents as they come out from week to
week. Recently there have been patented several inventions pertaining to alternating-current apparatus
and they are of sufficient interest lo w^arrant brief decal

is

One of these inventions has for its obproduction and regulation of alternating
currents of different phase, the currents being due
to resultant electromotive forces whose components
scriptions.

ject

the

are of different phase.

It is

applicable to alternators

-I

rc //

£7

^

£

%

c
F.g.

1.

^

Fie.

2.

PROGRESS IN ALTERNATING-CURRENT DESIGN.
CHESNEY APPARATUS.

— KELLV-

and

to secondary generators or transformers and
has been patented by John F. Kelly and Cummings
C. Chesney of PittsfielJ, Mass., their patents being
assigned to
the Stanley Electric
Manufacturing

Company.

By

their invention

any induced

circuits,

such as

those of a two-phase alternator or the secondaries
of two transformers supplied with two-phase currents, can be combined so as to produce threephase currents, and the currents produced from
the combined electromotive forces can be regulated
without disturbing their phase relations.
The invention so far as it relates to regulation is applica-

which currents of one phase are
produced by the combination of electromotive forces
having other phase relations.
ble to all cases in

Fig.

represents diagrammalically the induced
of either an alternator or of two transformers having electromotive forces displaced by
go degrees.
Fig. 2 is a diagram showing the resultant electromotive forces due to a combination
of the electromotive forces of Fig. i.
Fig. 3 represents a means of regulation applied to apparatus
I

circuits

formers.
It is often desired to connect single-phase and
three-phase motors to the same set of transformers.
The single-phase motors cannot always be easily
balanced. The usual method in such cases is to
install one transformer larger than the other two,
connecting the single-phase power to the larger
transformer.
The two-transformer method of supplying threephase motors has the advantage of reducing the inveslmeni by increasing the size of the unit. This
is used for installations of less than 15 horsepower
where the primary neutral wire is present.
The Wright demand indicator connected in circuit
with a transformer has been found to be a valuable
aid in gelling e.xact data as lo the load being carried
in

any particular

case.

With transformers

selected

lo

on the principles above outlined,

carry
it

their

loads

might seem rea-

sonable to expect that the maximum load on the
feeder would approximate the combined transformer
capacity of the circuit.
Such, however, is not the
The load on various classes of business does
case.
not reach ils maximum at the same hour, nor on
It is therefore usual to have a maxithe same day.
mum load of 50 per cent, to 65 per cent, of the
connected transformer capacity. In widely scattered
districts, where small transformers are numerous,
the ratio may be as low as 40 per cent.

FIG.

PROGRESS IN ALTERNATING-CURRENT DESIGN.
KELLY-CHESNEY PHASE-CHANGING APPARATUS.

3.

wherein electromotive forces of three phases are
combined to supply two-phase electromotive forces.
Referring to the drawings, (.\ B) and (C D)
represent two induced coils of one phase and (E F)
and (G H) the induced coils of a second phase displaced by go degrees from that of {K B) and (C D),
(.\ B) being equal to (E F) and (C D) lo (G H),
being symmetrically arranged in their time reThe inventors have discovered that such
being the case they can, by making (C D) and
(G H) equal to 0.258 of (A B) and (E F) and
connecting the inner end of (A B) with the inner
end of (G H) and the inner end of (E F) with
the inner end of (C D) and the two outer ends of
(.\ B) and (E F) to the main (I) and the outer
ends of (G H) and (C D) to mains (J) and (K),
obtain three resultant electromotive forces (AH),

all

lations.

I

—

——
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2,

(DH),

(ED), and

Fig.

2,

which

will

result

in

three-phase currents when the circuits across the
In this way apparatus in
mains are completed.
which the electromotive forces are displaced by 90
deg^rees can be easily altered to produce three-phase
currents and the range and flexibility of a twophase system extended and increased.
In order to var>' or regulate the potential of the
currents of different phase in such a system without
introducing disturbance and distortion of phase relations,

it

is

necessary to vary proportionally

all

the

component electromotive forces which go to make
up the resultant electromotive forces, and part of
the invention consists of means for this purpose.
In Fig. 3 ii), (2) and (3) are three transformers whose primaries are supplied with three-phase
(R S), (T W) and (X Y) are the three
currents.

members of each of the motors being provided
with two windings, respectively, one a high-potential winding and the other a low-potential winding.
When the railway vehicle receives current from the
low-potential mains, the low-potential winding of
the motor or motors is connected, through suitable
collecting devices, to the low-potential supply conductors, the high-potential winding of the motor or
motors being closed upon a variable resistance,
which may be cut in or out to any extent desired or
On
short-circuited in a well-understood manner.
the other hand, when the vehicle receives current
from the high-potential mains or supply conductors, the high-potential winding of the motor or

able

secondaries, having three-phase electromotive forces.
The secondary (T \V) is divided, so as to consist
(t)
(w), each of which is 0.366 of
or (X Y), so that the effective electromotive
force of the part (t) is 0.366 of that of (R S) and
that of part (w) is 0.366 of (X Y). When this is
the case and the parts are arranged as shown, the
resultant electromotive forces due to (R S) and
(t) and (X Y) and (w) are displaced by 90 deIn order that the resultant electromotive
grees.
forces may be varied v*ithout disturbing their phase
relations, the effective electromotive forces of the
component parts must all be varied, so that the proThis is done by
portion 0.366 shall be maintained.
tapping the main and auxiliary induced circuits and
connecting proportional parts thereof to wit., of
(R S) and (t) to two transformers (4) and (5),
which are connected to a switchboard (6) and
vX Y) and (w) to other similar transformers and
Moving the switcharms
board (7), (8) and (9).
(Q) (-Q') equal distances varies proportionately the
effective component electromotive forces which go
to maTce up the resultant electromotive forces, and

two parts

of

(R S)

FIG.

4.

gether at one end and at the other end are connected each to one of the three-phase mains, the
three middle terminals being left on open circuit.
This connection gives 16 poles, as indicated by the
letters

5.

from low-potential conductors through stepup transforming devices, which lower the efficiency
of operation and necessarily take up valuable space.
To avoid the necessity for such transforming devices.
S!g\-ald Krohn of Berlin, Germany, makes use of
motors of special construction, the relatively movrent

(4)

and (6)

(7). represent-

17

motors is connected, through suitable means, to
these conductors, the low-potential windinsr or windbeing then closed upon a variable resistance,
which, as in the first instance, may be varied or
short-circuited as desired.
Suitable switching devices perform the operations indicated. Fig. 5 represents an arrangement of motor connections for
use with such a system.
Robert Dahlander and Karl Arvid Lindstrom'of
Westeras, Sweden, have been granted a patent on a
device for varying the number of poles in alternating-current motors.
This invention relates to that
class of drum windings for alternating-current motors in which the conductors are so arranged and
connected that by simply varying the coupling of
the same the number of poles, and consequently the
speed of rotation of the motor, may be altered. In
the winding which they have devised the conductors
are so arranged that each two adjacent conductors
or groups of conductors of one phase embrace one
of the conductors or groups of conductors of each
of the other phases. In other words, the winding
is so arranged that the conductors or groups of conductors for the several phases follow each other in
regular progression around the member on which
ings

FIG, 7.

PROGRESS IN ALTERNATING-CURRENT DESIGN.

LUNT SINGLE-PHASE ROTARY-CONVERTER SYSTEM.
ends of chords parallel to the
of current from the com-,
panion windings (18) and (19) on the transformer
(15) serves to increase the capacity of the converter, and to do this without increasing the heating to such an extent as would be the case if all of
the energy were passed into the converter winding
solely through the diametrically displaced taps (2)
ing, respectively, the

diameter.

and

The supply

(5).

Deaf Mutes Go on a

Strike.

A

Strike was ordered at the factory of the Aut6matic Electric Company of Chicago last week by the
machinists, metal polishers, brass and metal workers.
With them about 300 deaf-mutes employed as as-

semblers of the automatic telephone apparatus made
by the company were also induced to quit work.
The mutes are members of the Telephone and
Switchboard Workers' Union, and are said to be
the most skillful workers employed by the company. They possess a deftness of touch and quickness of the fingers which peculiarly fit them for this
class of work. The mutes were paid the union scale,
and many of them were capable of earning more
than the average worker. It is said that they had
no grievance with the company, but were induced
to quit work by those in other departments. .The
company has closed down the plant for a few days,
during which time some alterations will be made
and an inventory taken. General Manager A. G.
Wheeler anticipates no trouble in bringing about a
settlement.

Providence-Worcester Electric Railway.

vention.

should be supplied at comparatively low potential
in the neighborhood of stations and other accessible
places.
These conditions present some difficulties
owing to the fact that the motors which are designed to run normally with high-potential current
must, when in the neighborhood of such stations
or other accessible places, draw their supply of cur-

use of the middle

PROGRESS IN ALTERNATING-CURRENT DESIGN.
- KROHN RAILWAY-MOTOR SYSTEM.

nected into a plurality of star-connected multiplearc closed circuits when at speed, while when starting there is but a single star-connected winding.
This results in a reduction of the current in the induced element at starting and prevents such retardation or lag in the induced current as would prevent
a starting torque.
Fig. 4 represents a star-winding
for an eight-pole induction motor embodying the inare arranged to be supplied with alternating currents of high potential, it
is
desirable for purposes of safety that current

By making

possible, however, to reverse the di-

24^

out affecting their phase relations..
An invention of Abe Lincoln Cushman of Concord, N. H., relates to induction motors, and has
for its object to secure a good starting torque without the insertion or use of any high specific resistance material in the secondary or induced cirThis is accomplished by dividing the winding
cuit.
into a number of elements all of low specsific-resistance material, such as copper, which may be .entirely separate^ or may be connected star or delta
fashion or otherwise, so long as they can be brought
When in
into action gradually or successively.
star connection, as shown in Fig. 4, they are con-

railroads

(S).
is

OOOOQOOOOOOQOOOOOOOJ

PROGRESS IN ALTERNATING-CURRENT DESIGN.CUSHA[AN INDUCTION MOTOR.

electric

it

rection of current flow in one of the sections of
each of the three windings, and wuth the conductors
arranged as shown in the drawings, such a reversal
will give a field having only eight poles.
An invention which is particularly useful in connection with single-phase rotary converters is shown
in Fig. 7.
It has been designed by Alexander D.
Lunt of Schenectady, N. Y., with the obiect of obtaining a point of neutral potential on the alternating-current system, to which may be connected a
conductor co-operating with the direct-current mains
to produce a multiple-conductor distribution system.
.\nother object of the invention is to reduce the
amount of energy lost in the heating of the armature conductors.
When the system is operating to
convert alternating current into direct current, single-phase current is conveyed into the armature
winding (i), along the diameter (2) (5). and also

hence varies the resultant electromotive forces with-

When

(N)

terminals

between the taps (3)

—

—
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PROGRESS IN ALTERNATING-CURRENT DESIGN.
DAHLANDER AND LINDSTROM POLE-VARYING DEVICE.

FIG. 6.

The conductors are connected to
they are wound.
form separate windings for the several phases, and
the winding for each phase is divided into two
sections with the terminal connections so arranged
that the windings may be connected either in such
manner that the current will flow in the same direction through both sections of each winding or in
such a manner that the direction of current flow in
one of the sections will be reversed.
Fig. 6 represents dJagrammatically a drum-winding for a three-phase motor with the windings so
as to produce a field having 16 poles.
the terminal connections arranged as shown,
the windings for the three phases are connected to-

connected

With

The Western Rhode Island Railroad Company
proposes to establish an electric railway between
Providence, R. T. and Worcester, Mass., a distance
of 47 miles. One terminus will be at Cowesett Bay,
whence passengers and freight can be carried to
Hope, R. L, via the Suburban Company's tracks.
Roads will be built between Hope and Ashland and
North Scituate and East Thompson, the gap to be
filled by using the Providence and Danielson tracks.
From East Thompson, Conn., to Webster, Mass..
a distance of five miles, the cars will be run over
the rails of the steam railroad, but by electric power.
From Webster to Worcester cars will be run on
the tracks of the Worcester and Connecticut Eastern
The company will carry coal and
installing four 65-horsepower motors in a locomotive to be used for that purpose. It expects to
carry passengers from Providence to Worcester for
50 cents each. George W. Prentice is an incorpoRailway Company.
is

rator of the company.
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through its Legislature at Springfield,
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results of a mix-up of the pet "reform" of the
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tics," and the result has been disgraceful.
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own and
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street-railway lines are be-
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being

not,

measure,

evidently

in-

make municipal ownership im-

tended, they say, to

But this
it.
poor grace from the
delegation of city officials and citizens from Chicago,
as almost to a man its members admitted that they
did not really favor municipal ownership, but
thought that the Legislature should place in their
hands an enabling act to be used as a club in making terms with the street-railway companies for
It is a pitiable spectacle and
franchise extensions.
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was
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which was the child

of the political "organization" to which he himself
owed his preferment some months previously. He
determined on high-handed methods to carry the
bill

Disregarding, therefore, the constitu-

through.

tional

right of five

members

to

demand

a roll

call,

and upheld by a small minority of desperate suppassed to successive
This was done "under
the gavel," against the wishes of the majority and

porters,

he declared the

bill

readings and finally adopted.

amid great excitement, which, toward the
this

wild
354, 355, 356
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close of

extraordinary proceeding, arose to a scene of

Exasperated
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speaker's

presumption,
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the
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would be
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is

investigating the vague bribery charges
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with little success from reports that
have been made. And this is the delightful situation
the prelude merely that has resulted from the

—
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attempt

to

problems

street-railway-franchise

solve

tion

pany has
appointed
erstwhile

strangely

majority

shouted

or

chises,

when

Chicago street-railway situaChicago Union Traction Combeen thrown into the hands of receivers
by the United States Circuit Court The
Yerkes companies have come to grief,
enough, just at the time when their franmany of them, are about to expire, and
United States courts may be compelled to

further, the

still

the

order the continuation of operation for the benefit

lem

is

not

known; but

one good

least

at

Railway Company, which

One outcome

self.

quently, the speaker realized the necessity of

some

will have
Chicago City
comparatively popular

receivership
the

that

in
is

of the muddled situation

sonably certain, and that

is

rea-

Chicago will not
indulge in the luxury of municipal ownership of
street-railway lines for at least 20 years and perhaps
never.
This conclusion is reached quite apart from
consideration of the receivership proceedings, which
are hardly calculated to advance the hopes of the
municipal-ownership advocates.

That

the

is

that

fears of foreign countries, particularly

Germany, of the American commercial invasion are
not groundless is shown by some remarkable figures recently presented by the Bureau of Statistics
of the United States Treasury Department.
These
figures compare production and exportation of manufactures with production and exportation of agri-

show the relaThe comparison is sim-

cultural products, the purpose being to
tive

growth

in

each case.

ply that of the year 1900 with 1870 for the purpose

showing growth, and not a comparison of
Summing up
comparison in a single sentence, it may be said

total

contrasting conditions

1870,

of

exports with total production.
in

igoo with

tliose

of

this
that,

production has increased 92 per cent.,
agricultural exportation 132 per cent., production of
manufactures 209 per cent., and exportation of manufactures 538 per cent.
These figures show very
vividly the tremendous growth of the United States
agricultural

manufacturing nation and more particularly as
an exporter of manufactures. It is no wonder that
this development has caused great uneasiness in
Europe.
In Germany, where the greatest alarm
appears to be felt, a determined effort is making to
check it by a hostile tariff directed not only at manufactured goods, but, curiously enough, at food
products as well. It was formerly said that America
might be the granary of Europe if it would leave
But Gerto the latter the field of manufactures.
many is apparently determined that we shall neither
sell her manufactures or cheap food for her opWe pointed out some time ago that the
eratives.
effect of this new German tariff on the foreign electrical trade of the United States was unfavorable,
But the electrical trade between
so far as it went.
the United States and Germany is not very heavy
This country exports about $10,000,000
either way.
worth of electrical machinery and apparatus annually, and of this Germany does not take over
Great Britain and the British colothree per cent.
nies are by far our best customers, electrically speaking, accepting something like 75 per cent, of our
as a

entire exports in this line.
that the loss of the

this condition,

its

the

effect

with the people and administration of Chicago, will
have a chance to make a separate settlement for it-

second reading, thus nullifying the speaker's unheard-of efforts to carry the bill through.
Subse-

—
—

attitude the federal authori-

take toward the franchise-extension prob-

will

ties

serious to

denunciations,

What

of the creditors.

and from words proceeded to
blows, in sonic instances, in an effort to storm the
speaker's platform by getting by the band of "organFinally, the speaker
ization" men who guarded it.
fied from the tumult in terror, after announcing, as
was supposed nothing could be clearly distinguished
Imalx)ve the din
the passage of the Lindly bill.
mediately the majority of the house organized by
electing a speaker pro tcm. and recalled the bill to
their

effect,

to the fact that

allegations that bribery

traction legislation

all

railway systems and in the manner of effecting foreproceedings if the properties should pass

measure of expediency.

350

..

the

350

350
,

in

350

Illus-

350

The Evansville

principally

lie

such sick at heart. On all hands, at Springfield, it
admitted that municipal ownership is not really desirable, and that the city should have the reserve
power to own and operate the lines merely as a

349
350, 351

trated

bills

some

was due

bill

resorted to to pass the Mueller

closure

that their act

British Engineers in Italy
345
Tendencies of Central-station Development (Papers and discussions before the American Institute of Electrical En-

Safety Devices in Central Stations and Sub-stations.

The

other things are equal.

if

between the

street-railway bonds.

345

Economical and
By H. A. Lardner
tions.

asks,

it

differences

344

345

gineers)

which

for
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Dem-

Announcements

of the mayor to advocate the passage
The other
muncipal-ownership enabling act.
bill is known as the Lindly bill, or the committee
bill, from the fact that it was offered by Cicero J.
Lindly, chairman of the municipal corporations committee of the House. If it is necessary to give Chicago any municipal-ownership legislation, it is obviously the part of justice to give it that measure

request

provisions for financing the purchase of the street-

345
to be

onstrated
Institute

339
340

fore the law-making body.

the

Lindly

1903

by political methods
To complicate the

to 24th.

Illinois,

to

his zeal for the

he had heard

26th to 2Sth.

Canadiau Electrical Association, Toronto, Ont., June

An

!

is

likely,

It

is

evident, therefore,

German market

American

electrical

will not be very
manufacturers, if, as

the Senate refuses to enter into the reci-

procity

treaty

theless,

the

wdiich

Germany

is

seeking.

Never-

foreign electrical trade of this country

should be, and every effort should
is not what it
be made to extend it. Of course, if it were not for
the factories established abroad by American companies, the volume of electrical exports would be

much

larger,

even when allowance is made for
we should sell in foreign countries a

but,

larger proportion of the electrical products
out in the United States.

turned

;
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Chicago Street-railway Situation.
Developments in the Chicago traction situation
during the last few days have apparentl.v increased
the complexity of aiTairs but may, in the end, help
an earlier settlement of the franchise extension questions. On April 22d the Chicago Union
Traction Company, the North Chicago Street Railroad Company and the West Chicago Street Railroad Company passed into the hands of receivers,
because of default of interest on five notes aggregating $1,154,293. Suits for the collection of the interest were filed in the United States Circuit Court of
Appeals by the Guarantee Trust Company of New
York, and, the traction companies admitting the
default. Judge Peter S. Grosscup at once entered
judgment. Demands were then made upon the treasurers of the respective companies, and upon their return unsatisfied receivers were appointed.
The receivers are: In behalf of the trust company,
R, R. Covin of New York: for the traction companies. James H. EckeU of Chicago, r.nd as special
adviser of the court, Marshall E. Sampsell, clerk of
to affect

the court. The application for a receivership set
forth the facts that notes for $565,080 against the
North Chicago Company, for $270,477 against the
\\'est Chicago, and for $318,727 against the Union
Traction Company were due, and with interest, were
unpaid. The insolvency of the three companies was
alleged, and it was set forth that the rolling stock
of the corporations was heavily mortgaged, and that
stocks and other assets of the company could not
be reached by a judgment creditor. W". W'. Gurley,
attorney for the traction companies, filed a plea in
each case admitting that the claims of the complainant were proper, and offered no objection to the
appointment of the receivers. The bond in each case

was fixed

at $75,000.

trust company made the charge
that the "oppressive, illeg.al and unreasonable attitude" of the city toward the defendant
corporation helped to destroy its credit. It is also
averred that the city authorities' attitude on the
question of the 20-year franchise and their refusal
to recognize claims under the so-called 99-year act

The complainant

in

its

bills

helped to "impair and destroy the income-producing
power" of the street-railwaj companies.
This receivership is believed to be the beginning
of the reorganization of the property, and it is
thought the company's status has been improved by
the placing of its affairs in charge of a United States
court through the receivership. The receivers have
met and organized by electing R. R. Covin chairman of the board, James H. Eckels treasurer and
M. E. Sampsell secretary. W. W. Gurley was noininated .general counsel, and associated with him will
be Davies. Stone & ,Auerbach of New York and
William G. Beale of Chicago. John M. Roach ^yill
remain as general manager of the Union Traction
lines and the general working forces of the companies will probably not be altered.
Later developments of the Union Traction affairs
was the petitioning of the Superior Court by two
creditors of the company for the appointment of a
receiver for the Union Traction Company by a state
court, alleging the appointment of receivers by the
Federal Court was a trick arranged by the traction
companv and the Guaranty Trust Company of New
York so as to place the property of the company
as far as possible out of reach of other creditors.
ComIt is reported that the Chicago City Railway
pany is ready to offer the city 7^i per cent, of its
it
and
franchise,
of
extension
an
gross receipts for
severed conis also believed that this company has
nection with the Union Traction interests in the
It is
matter of extension of municipal privileges.
likely, therefore, that the Chicago City Company's
franchise questions may be taken up by the city aiid
settled w-hile the Union Traction affairs are still

pending in court,
Springfield was also a center of great interest during last week, when the House of the state Legislature took up the consideration of the municipal-ownThe Lindly committee- bill was put on
ership bills.
its second reading, and amendments to it w^ere passed

amid wild disorder under Speaker

Miller's

".gavel

been such a distinguishing feature of
the recent meetings of the House. The speaker was
forced to leave the hall, and the majority of the
members then elected a temporary speaker, and with
more decorum substituted the Mueller bill measure
for measure for the Lindly bill after the latter had
been recalled. Charges of bribery were afterward
made by Speaker Miller, and committees are now inFurther attempts are
vestigating the whole matter.
to be made by the Chicago citizens' committee and
its friends in' the Legislature to have the Mueller
bill Become a law, and it is probable that there wil!
be further interesting developments before the matrule," that has

ter

is

No

finally settled.

Municipal Ownership for Detroit.

to pass a bill in the Michigan Legisallow municipal ownership of the street
railways in Detroit has been defeated, for the present, at least.
The Gruese! municipal-ownership reso-

The attempt

lature

to

providing for an amendment to the constituenabling the Detroit Common Council to arrange for the purchase and operation of street railways in that city, was considered by the House on
April 23d and defeated by a vote of 64 to 24.
lution,

tion
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Arnold Electro-pneumatic Railway System About to Be Demonstrated.
After three or four years of study and experiment,
and after encountering and overcoming, apparently,
the drawbacks and "bu.gs" such as are experienced in
working out every new invention of importance, Mr.
B. J. Arnold, the well-known electrical engineer
of Chicago, has satisfied himself, by private tests,
that

his

single-phase

railway

electro-pneumatic

is

an assured success in practice. The system is under
test and is to be installed on a 20-mile road in Michigan especially built for it, the Lansing, St. Johns
and St. Louis Railroad. Owing to the radical departure from former electric-railway practice, only one
motor has been made and installed for the Arnold
system. But the private tests in Lansing have been
so satisfactorj- that additional equipments have been
ordered. -A public demonstration of the one equipment now under test will be given in a few days.

Mr. Arnold is greatly pleased with the success of
the preliminary tests, and naturally so, for if his
invention fulfills expectations it will have a revolutionary effect on the application of electricity to
long-distance railroading by

u.se

of. the

alternating

current.

The railway on which the system is to be installed
was completed about a year ago, and at that time its
physical features were described in the Western
Electrician.
It runs northward from Lansing on a
private right-of-way through a rich farming district
and will ultimately be extended to St. Louis, Mich.
In construction, the road closely approximates stand-

ard steam-railroad practice, and, as a matter of fact,
a freight and passenger traffic has been operated
over it by steam, pending the completion of the electrical equipment.

The general features of the Arnold electro-pneumatic system were given to the public in a statement
presented by Mr. Arnold before the annual meeting
of the American Institute of Electrical Engineers
at Great Barrington, Mass., last June.
Briefly considered, the invention consists of the use of a singlephase (or, if desired, other alternating-current) motor, operating at constant speed under constant load,
the acceleration and retardation of the motor being
accomplished by means of compressed air.
The
single-phase motor with which each car is equipped
has both its armature and its field capable of revolution about the common shaft, either separately or
together.
An engine capable of compressing air is
attached to the armature and a similar one to the
field, and both are connected to an air-storage reservoir on the car. Each of these engines is also
capable of driving, by means of the compressed air,
that portion of the motor to which it is connected.
Under normal running conditions the field magnet
is at rest w-ith respect to the car, and the armature,
which is connected to the car wheels, rotates at its
constant speed. Slowing down the motor is accomplished by releasin.g the clutch which holds the
The field begins to revolve and
field motionless.
the field engine starts to compress air. As the speed
of the car is decreased the rotation of the field is
increased, and when the car is stopped the armature,
of course, comes to rest, but its relative speed, with
respect to the field, is maintained constant, and the
field engine continues to store compressed air in
the reservoir.
In starting the car the operations are practically
reversed, the field engine being throttled, and, in
addition, the armature engine is connected with the
air reservoir and aids the armature in coming up
Speeds above normal are secured by actuto speed.
ating the field engine by compressed air, the actual
speed of the field being added to the synchronous
speed of the motor. In ascending a grade the natural capacity of the motor is increased by the armature engine, and in descending a grade the energy
of the motor may be entirely converted into energy
of compressed air.
The signal advantages to be derived from such a
system may be briefly stated as follows: The motor,

operating at constant speed under constant load,

always work
tomary variations
will

at
at

maximum
the

The

cus-

will be

con-

efliciency.

power house

siderably decreased, as the different motors on the
road will always carry the same load. By the use
of the alternating-current motors the elaborate and

expensive system of rotary-converter sub-stations
will be done away with, thus effecting a great savThe energy
ing in installation and maintenance.
now wasted in braking and in descending hills will
be stored up for future use. Other advantages are
the operation in towns and for switching by means
of the pneumatic power alone, and the use of a hightension, single-phase current with a rail return.
The Lansing road uses a is.ooo-volt current on
the line, and this potential is stepped down on the
car to 200 volts, the working voltage of the motors.

In passing through large cities the working voltage
on the line may be reduced to the working potential
of the motor by a stationary transformer, placed at
the limits of the citv.

Announcements.

Institute

The next meeting of

the Chicago chapter of the
American Institute of Electrical Engineers will be
held on May 5th, and it is expected that it will be
an exceptionally interesting meeting.
The papers
presented recently by H. A. Lardner, Phillip Torchio
and Peter Junkersfeld at New York on the general
subject, "Tendencies of Central-station Development"
will be presented in abstract, allowing ample time
for a good discussion.
B. J. .Arnold, L. A. Ferguson,
H. M. Brinckerhoff, W. L. Abbott and other equally
well-known men have promised to prepare for and

take part in the discussion.
The next meeting of the American Institute of
Electrical .Engineers in New York will be held on
May 19th. The annual reports of officers and committees w-ill be presented.
B. A. Behrend, chief
engineer of the Bullock Electric Manufacturing Company of Cincinnati, will read a paper on "The Experimental Basis for the Theory of the Regulation of
Alternators," and "The Weyland Motor" will be

described by Professor C, A. Adams, Jr., of Harvard University.
Arrangements for the annuul convention of the
Institute in Niagara Falls on June 29th and 30th
and July 1st, 2d and 3d are well advanced by the
committee on papers, of which Professor Samuel
Sheldon of the Brooklyn 'Polj'technic Institute is
chairman. As at former conventions, there will be
several groups of papers, and memhers desiring to
contribute or suggest topics for discussion are requested to communicate at once with the chairman
of the committee. The following is a partial list
of promised papers:
"Energy Transformatic ns in the Synchronous Converter," by W. S. Franklin
"The Storage Battery
in Sub-stations," by W. E. Goldsborough and P. E.
Fansler; "Commercial Alternator Design." by W.
L. Waters
"Central-station Economies," by W. E.
Goldsborough and P. E. Fansler "Engineering English," by T. J. Johnston; "Car Run Tests," by W.
E. Goldsborough and P. E. Fansler; "Predetermination in Railway Work," by F. W. Carter
"Electrical Equipment of a Gold Dredge." by Ralph L.
Montagu "Y or Delta Connection of Transformers,"
by F, O. Blackwell "The International Electrical
Congress of 1904," by Flihu Thomson; "The Legalized Standard of Electromotive Force," by H. -S.
Carhart "Symbols and Nomenclature," by Carl Hering
"A Universal Telegraphic Code," by G. O.
Squier; "Magnetic Units," by A. E. Kennelly; "The
Teaching of Phi'sics to Engineering Students," by
W. S. Franklin "On the Testing of Electrical Apparatus for Dielectric Strength," by P. H. Thomas
"Choice of Frequency for Very Long Lines," by
P. M. Lincoln "Method of Entering Buildings with
High-tension Wires," by C. E. Skinner.
A joint meeting with the Society for Promotion
of Engineering Education w'ill be held on Friday,
July 3ci.
The membership of tlie Institute is growing very
rapidly.
The catalogue of January ist showed a
total of 1,763 members and associates, of whoin
1,506 reside in the United States.
New York led
w'ith 623 members; Pennsylvania had 173; Massachusetts, 131; Illinois. 99: New Jersey, 67; Ohio,
58; California, 57, and so on down the list. The
seven foreign countries leading in membership in
the Institute are
United Kingdom. 65 Canada, 47
Mexico, 25; France, 16; Germany, 15; Australia,
Since New Years a large number of
12; Japan, 11.
associates have been admitted, and the list now
contains over 2,200 names.
At a meeting of the board of directors of the Institute on April 24th a communication was received
from Mr. C. O. Mailloux, enclosing his check for
;

;

;

;

;

;

;

:

;

;

:

:

;

$1,350, as a further contribution to the library of the
rtmerican Institute of Electrical Engineers. Of this
sum, $1,000 is to be set aside as a fund, the interest
of w^hich is to provide for keeping up the sets of

transactions which Mr. iMailloux has furnished, and
which are subscribed for by the year, and the remainder is to be used in purchasing other sets, binding,

etc.

British Engineers in Italy.
About 130 members of

the British

Electrical Engineers recently

made

Institution

a visit to

of

North-

ern Italy, where some of the more important electrical
engineering
undertakings
were inspected.
The party was in Italy six days, during which time
much knowledge of engineering methods employed
in that country was gained.
The most general interest was manifested in two electric railways, the'
Lecco Colico electric railway, with main pow"er
house at Varenna, and the Thomson-Houston system supplied with pow'er from the plant at Tornavento.
The official programme w-as concluded on
,\pril 9th at Milan, with a banquet given by the
Associazione Elettrotecnica Italiana, the sister society of the Institution.

:

:

:
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TENDENCIES OF CENTRAL=STATION DEVELOPMENT.
Institute of Electrical Engineers
one hundred and seventy-sixth rneeting at
on Friday evening, April
its rooms in New York city
The general subject of the evening was "Tend->jth
•
.'
A?
,»....
i
J
r'..,
c-(.it;r>n T^oi-filnrMMpnl" ana
^nd
cncics of Modern Central-Station Ue\elopment
papers were read by Messrs. Lardner, Torchio and
President
subject,
the
Junkersfeld. In introducing

The

hcld

'\merican

its

1

F

Scott said

Clnrles
••The central-station system in itself is typically
representative of co-operation and combination in deand
<i.»n and construction, in the combustion of coal
of engines
life production of steam, the operation
and condensers of dynamos and switches, of indicating instruments and safety devices, of conductors
and cables and the operation of apparatus in substations and on the premises of a thousand customers.

Each clement
others

uic

in a measure
reliability of

is

The

dependent upon
the

central

all

station

and success

commends in highest terms the
of the modern engineer.
••The following statement has been given
ability

me

to-

'The Edison system in New York city, as a
whole has never been without current. There have
been .several accidents, including the fire at the old
Pearl Street station in iSgo, which have temporarily
affeclcd a district, but since 1893 there have been
no interruptions of service on the system. On March
Man.:il,
190.1. the New Y'ork Edison Company, on

day

hattan Island, was supplyin.g current to 20.000 CUSlamps
equivalent in i6-candlepower
i,viti.
tomers
n.Niiti-->, a total
r^H
of 2..19I,43I.
exits
increase
itself
in
station
will
central
'•The

As electric power distent and its effectiveness.
tribution in the factory has revolutionized methods
and led to increased output and reduced cost of prodnets, so electric power distribution in the city revolutionizes the customs of the people and is a vital
factor in advancing civilization."
Following are abstracts of the papers presented
and the general discussion which followed

Economical and Safe Limits in the Size of CenTRAI.

BY

H.

a.

this

lardner.

pressure

Where this system is in operation, we find that
the stations are'generally of high first cost and too
small to be operated economically. The location is
necessarily chosen without regard to the water or
coal supnlY. and the load factor is generally very bad,
which adds to the expense of operation. As a temnorary expedient, at least, rotary converters, transformers and high-pressure cables have found a place
r
r
I
ii,„
ti,o ^;,-«,-f ,-„,-,-or,t etntirins
for connecting together the direct-current stations,
.1
ui»i
*
„ M,^„„o power
^r,,.,ar and
-,,-,A
^nn
conexchange
them
to
a
and
oi.M thus
11,1.3 enabling
<*
.
,,
,
(^„t°'
siderablv improve their load factors.
The next step is to*• establish a large well-located
i
J r J t-U^ ^^^-^^^^ f,-nm
alternating-current =tation and feed the rotanes trom
the machines there in.stalled. This method permits
the use of the largest size of generating units, gives
their attendant economies, and the demands ot tne
.

V.

,

,

_

and to build one alternating station large enough to
meet the entire demands of the system, no matter
large that may be.
,
,„. ,,„ „„u
the use of a 'hree-wire system and 2^0-yolt
lamps, the advantages of SOO-volt distribu ion
copper economy can be obtained and the zones w1 ich
can he served from any one station very considerIt is an open question whether with
ably increased
this system of distribution the stations can be made
large enough to be built for a fairly low first cost
and operated at practically a minimum expense Ihe
alternating-current system of distribution with primary voltage of 2.200 volts and over, has the ability

how
By

„

m

With this system
to serve a very extended territon'.
..
,.
.,
,,
'c
i..^„„ ctntl^n
of distribution, the nucstion of one large station
can probably
load
important,
as
the
so
should not be
be divided between two or three stations, each large
enough to be economical, and by the use of trunk
cables they may aid one another In handling the load
and add materially to the safety and continuity of
.

"^

,

H. P. sieam.

I.

27
26

150
160

Metropolitan Street Railway

12.5
13.0
13.14

5.500
8,000
4.500

r

,

That part of the cost of labor for engine operation,
which varies with the size, amounts to but a small
proportion of the total operating expenses; and although the larger the unit, the smaller the item becomes per horsepower-hour, it is relatively of little
importance, except in verj' small units,
The question of floor space required for reciproeating engines of different sizes demands the largest

Economy of operation and in floor space may be
made entirely too much of in discussing the advantages of large units, r.llhough with similar design
and type of machinery, the large units undoubtedly
'-^ve some advantages, provided the station is large
enough to require a suflicient number of units to
permit of economical loading.
The following table will give some published data
about the engines in the New Y'ork Edison, Manhattan Railway and Metropolitan stations:
Engines.

Metropolitan. Manhattan. Edison,
n
8
Sinsialled,

Number

Horsepower each normal rating...
Horsepower each maximum rat'g..
Aggregate rated horsepower
Aggregate maximum horsepower

"""500

'

8,000
12,500
64,000

4,500
6,600
49.500
..72.600

8,000
88.000
128,000

100000

From the large number of units, we may assume
that these are the largest machines the manufacturers
cared to produce. Larger engines have been built
for use aboard ocean liners, and as conditions are
in many ways much more severe aboard ship than
on land, it should be possible to have still larger
units, if central-station engineers really demanded
them.

The steam turbine has now been perfected so that
many plants are ordering them, and in a year or so
a great many will doubtless be in operation.
The
some

characteristics

our decision

which

I

will,

regard to the arrange-

in

ment and number of stations for a given system.
There is every reason to believe that the use of
superheated steam with turbines will be a comparat"'rfy simple matter as the turbines will have no
internal rubbing surfaces or cylinder oil
Exhaust
s'eam from turbines being free from oil, may be
condensed and returned to the boilers, and this will
'« a" important consideration in many plants now
Piirchasing city water for boiler feed and which find
extraction of oil too difficult and exoensive to
P^""it the water being used a second time,
Due to the high speed at which turbines are op'^'ated. direct-current machines seem to be ruled out
™""t °{ commutator troubles. Perhaps the
°"
g^^test advantage of he turbine is its economy o
he General
?Pa«- The Curtiss turbine of
l°°\
Electric Company is of the yertical-shaft type, and
},^h.le it requires more head room than the Westinghouse-Farsous horizontal machine, is very
economical
^
,
',
_,,
^
^ ,,
of floor spacc. Ihe fol owing table gives the prini-„
r
r ^^
cipal dimensions of some of the sizes which are now

f

.

.

-

1

iJ.'no-

"'^'"S

.

1

•

1

h„{\tDuut.

Curtiss Turbines AND Generators.
Diameter.

Height.

Size.

.soo^^"--

l^
3.000 k. w.
5,000 k. w.

r,

^^:.

Floor Space.
4_6.2sq.t^

B''

22'

14-

27'

14' lo''

154
175

R.P.M.
r.s™
600

sq.ft.
sq.ft.

500

Westinghouse-Parsons Turbines and Generators.
^-^^
400k. w.

Height.

?

1,000 k. w.

8

5.500 k. w.

.5-

Dimensions.

6"

19X

5'

x

8'

43'

Floor Space.
95 sq.
344 sq.

5oXi2-

For comparison, the following

is

ft.
ft.

600 sq.ft.

the floor space
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believe that the cost of labor for engine operation

will be considerably cheapened with the turbine, and
this and the other advantages shown should greatly
reduce the necessity for very large units. If, therefore, steam turbines are to make the operation of

smaller stations ( with a suitable number of units
to handle the load economically), equal in efficiency
to some of the largest plants now installed, it will
be advantageous in many cases to install several stations in place of one, and secure all the saving in
distribution

and safety against shutdowns that go

with such an arrangement.
The advantages may be summed up from what
has been previously said, and consist mainly of the
following

The

location of the station on the one most suitable
and water supply.
of floor space by the use of large

site for the coal

The reduction

units practicable.

1.

various sections of a city coming at different hours
of the day produce a better load factor.
The generating apparatus installed in the di'stributing or s'ub-stations. as they may now be called, can
be operated if desirable, for one or two watches during the heaviest loads in their particular sections,
and the combination undoubtedly results in greater
economy. The existence of these sub-stations with
generating apparatus, provides a certain amount of
reserve or emergency power which can be called
upon. and the danger of concentrating all the generaling apparatus in one station is in a measure avoided.
The fact of their existence also acts as an incentive
to keep down the number of new generating stations

Vac.

175

Manhattan Railway

'

•

1

consump-

for the steam

Pressure.

station.

The New York Edison

believe, affect

of

.

The published guarantees

lion are as follows, in these stations:

turbine presents

(-

stations.

distribution which must be used
frenuently has a direct bearing on the demand for a
lar»e station. Where the distribution pressure is
low, as in Edison three-wire. 120-240-yolt systems.
there are few. if any, cities where a sufficient load
can be found for a' very large station without exceeding the limited zone of economical distribution

The system
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:
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units.

The economy of fuel secured by the use of large
generators and engines.
The economy of labor and general superintendence
secured by the use of large units in one building.
The saving in first cost effected by the installation
of a

w^ith large units.
of operation secured by serving many
sections of a cit\f with different hours of maximum
demand from one station, due to the better load factor obtained.
The installation of a large station presupposes
supplying a very large territory from one source, and
in order that the coal and water supply may be convenient, the chosen location is generally much further
from the load than when it is divided among several
This involves a greater expense for a displants.
tribution-system, although this may be minimized
by the installation of high-potential current or by

large station

The economy

local

conditions.

The economy

of floor space by the use of large
units will always be an important consideration where
land is valuable, but the economy in this direction
with the steam turbine may lead the designer of
the future to give less consideration to this point.
The added economy of fuel, labor and general
supervision in large units will also be reduced somewhat, even with the large turbine units, and the first
cost of the machines themselves will undoubtedly decrease per unit capacity with increase of size. However, the reduction in cost of turbine-generator installation from the prices now paid for generators

and slow-speed reciprocating engines should be considerable, and permit smaller units than are now
feasible.
This will undoubtedly be true after development charges have been cared for.
It is a question whether there is any saving in the
cost in the installation of very large stations, except in prime movers and generators. The construction of double and triple-decked boiler rooms, long
coal-handling apparatus and coal pockets high above
the ground, involves heavy expenditures without
compensating advantages. It is probable in the case
of some large stations in this city that they could
have been built to half their capacity as cheaply per
The size of the units
unit as to the ultimate size.
in either case would probably have been the same.
The principal disadvantage of the very large station is the danger to a system if the disabling of the
station leaves the company without a source of
power, or takes away a larger portion of its supply
than can be cared for by overloading the remaining
plants.
It is with this point in view that I have
attempted to bring out all the points which may make
smaller stations worthy of more consideration than
thev frequently get.
The stations in this city are wonderful examples
of good design in all features which tend- to make
them reliable and free frc>m dangers of serious breakdown and interruption of service. As one designer
said in describing his station, it was built to withstand anything but an earthquake or a bombardment. While it may be possible to build such a station, I do not believe that there has been a single
station built, and I do not look to see one, which
is free from weak points capable of causing interruptions.
These features are apparently unavoidable,
and while accidents due to them may not do any serious or expensive damage, they may render the building untenantable to employes or to enough of them
to cause an interruption to the service.
I
do not wish to go on record as advocating a
greater refinement than is commercially justifiable,
and perhaps this point has been reached by the designers of the large stations. The point I do wish
to make is that smaller stations need not lack niany
of the advantages of the large ones, and with a
number of them in place of one large plant, the
necessity for excessive refinement Ceases to exist.
first

.

Safety Devices in

Stations and

Centr,'\l

Sub-

stations.

by philip torchio.
Proceeding from the generating station to the transmission line and receiving sub-stations, we find the
following characteristic features more or less generally adopted or considered desirable from the as-

conditions of design and operation
very good comparative results can be secured with
compound Corliss condensing-cnginc units much
smaller than those installed in the large stations in

simplicity of the turbine leads us to believe
ihat the high efficiency will not decrease with use
nor by reason of lack of adjustment. The method
of guaranteeing the efficiency of generators and engines together, will permit this gurtrantce to be
cneckcd more closely than has ever been possible
with large engines and generators, on which separate

pect of reliability of service
Installation of storage battery on field-exciter bus,
at generating station; equipment of reverse-current
relays and circuit-breakers on exciter generators;
equipment of overload relays, with time limit and
circuit-breakers, on motors of motor-generator exciter sets; separation and mechanical protection of

New

guarantees have been given.

generator leads of

the

service.

Under proper

York.

Jhe

dift'erent

generators;

connection

;

May
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of each generator to bus-bars by means of two oil
switches in series; subdivision of bus-bars; tie connections between different sections of bus-bars overon
generator
relays
reverse-current
and
load
switches; selector switches on feeders; duplication
of oil switches on each feeder circuit overload relays on each feeder, with a variable time limit; separation of all wiring and buses inside the station;
in connection with very high voltage step-up transformers, provide low-tension synchronizing buses for
generators and switches on the low-tension side of
avoid installation of singlestep-up transformers
pole main switches for each phase of the circuit.
Duplication of transmitting lines to important cenmounting of suitable end boxes
ters of distribution
on ends of cables at all terminals; protection of underground cables protection of lead sheath of cables
protection of transmitting and
against electrolysis
receiving stations operating overhead transmitting
grounding of
lines by improved lightning arresters
neutral of three-phase transmission lines for very
possibly grounding of neutral for
high voltages
lower voltages and underground cables avoid operation of high-tension lines at different frequencies
when lines are mounted on same pole line.
Separate lines entering sub-stations should preferably be operated independently. In rotary substations, while the rotaries operate in parallel on
the direct-current side, they can be fed from independent high-tension lines not operated in synchronIn the case of alternating-current stations
ism.
with transformers feeding into a common secondary
set of bus-bars, the primarj-- lines must necessarily
be operated in parallel, and therefore from same
bus-bars at the generating station. Receiving lines
should be equipped with oil switches and overload
relays, with variable-time limit in inverse proportion
Inside the sub-stations all
to amount of current.
high-tension wiring and construction should be laid
out along the same lines mentioned in case of generating station. For protection of lines from overloads
or short-circuits on transforming apoaratus of large
capacities, oil switches with overload relays should
be considered preferable to high-tension fuses. Compound-wound rotary converters and eventually also
plain shunt-wound rotary converters operated in
parallel on a common direct-current bus, should be
protected by some speed-limit device to trip the alternating-current and direct-current circuit-breakers
on the rotan,'. when speed exceeds the normal by a
certain fixed percentage.
It is desirable to protect
the direct-current side of all rotary converters with
circuit-breakers to operate In connectfon with the
speed-limit device above mentioned, and also in connection with a reverse-current relay on the directcurrent side of the rotar^'. Emergency connections
between different generating stations are considered
;

:

:

:

:

;

;

;

;

desirable, and have found favor in connecting different waterpower plants and also In connecting large
generating stations in the same city, as in New York.
Of first importance In a lighting situation in a large
city is the equipment of storage batteries at every

sub-station.
In closing this list of safeguards, it may be added
that in all high-tension work, great care should be
used in applying tests to the apparatus, especially In
making insulation tests on generators, cables, line

and transforming apparatus. Breakdown tests can
made on samples, but it is unwise to strain un-

be

necessarily the insulation of the complete plant near
the breakdown point. Close inspection of the installation will finally give more satisfactory results
than loose inspection and severe tests.

ilULTIPLE \-EKSUS INDEPENDENT OpER^\TI0N OF UnITS
AND Central Stations.

BY peter JUNKERSFELD.
Troubles of one kind or another, even with the
best modern systems, are always possible on the
many different links between coal-pile and translating
In a large central-station system supplying
device.
direct current, these links might be enumerated, and

Mains and services
classed as follows
sub-station apparatus
highlow-tension feeders
generator, prime mover
tension transmission lines
and auxiliaries steam supply. Troubles in wiriiig or
translating devices on consumer's premises are usually
more directly under the control of the consumer than
of the central station. In the discussion of these
different classes of trouble the writer would, as a
matter of illustration, refer to conditions in Chicago,
where all 25-cycle, high-potential transmission and
direct-current distribution is underground. In the
outlying districts the four-wire, three-phase, 6o-cycle
distribution is overhead.
Any trouble, either on mains or services, is usually
confined to a comparatively small area by the blowing of strips in the feeder junction boxes. The total amount of current that could be "pumped" into
such a short-circuit is limited by the drop in mains
and feeders, at least back to the sub-station bus-bars.
On account of the larger carr3ang capacity, the energy delivered on short-circuit is very much greater
in feeders than in mains.
The total length of conductor in feeders being much less than in mains, the
number of troubles w^ith equally good construction
are correspondingly less.
In sub-stations supplying direct current, rotary
converters, with their accompanying step-down transformers and potential regulators, are used almost
exclusively. The direct-current ends of these rotary
converters are often worked in multiple with an
troubles

:

;

;

;

;

old generating station, at least during the peak hours
storage
of one or two months in the early winter.
batter>' with end-cell switches for discharging on
two or sometimes three different potentials is an
important adjunct to a sub-station.
In many large sub-stations all rotaries are operated from one set- of bus-bars; in others they can
be operated on either one of two sets of bus-bars.

A

Another arrangement consists in running all rotaries
from a single bus-bar arranged with disconnective
knife switches, so that each rotary or group of
rotaries could be operated independently from its
own transmission lines. An improvement consists
in replacing the disconnective knife switches with remotely controlled oil switches. With the latter ar-

rangement, each rotary or group of rotaries can be
operated all in multiple, if necessary or advisable,
and be quickly sectionalized in case of trouble on
any one transmission or conversion unit.
In most of the larger cities the 25-cycle transmission systems are operated at voltages varying from
Much higher voltages have
6,600 to 13,000 volts.
been successfully used on through trunk lines, in
several other cities. This, however, is obviously a
very different condition. The large transmission systems, with their multiplicity of lines, cable terminals
and oil-switch connections, have grown into networks
that are continually becoming more complex. As
each and every case of serious trouble anywhere on
a system having almost exclusively synchronous
apparatus necessarily affects every part of the system, the possible chances for trouble affecting any
one of the thousands of customers are also conCommercially, this is a very
tinually increasing.
serious matter, indeed, especially when we consider
that with many of the more desirable customers the
greatest pcrssible security for continuous service is
first importance.
Realizing this fact, many central-station engineers
have taken extraordinary pains with high-tension
cable work, and in some cases have succeeded in
making the transmission network in itself one of
the most reliable parts of the central-station system,
except in so far that inherently this high-tension network, with its synchronous apparatus, is lacking in

of

elasticity.

The arrangement and installation of terminal appliances is obviously of great importance. All forms
of fuses and air-brake switches have been abandoned,
so that at present the main circuits are made and
broken only under oil. Various forms and methods
of making up joints and cable heads were tried.
These are now made up in parts, so that the lead
sleeve or cylindrical part of head is put in place
after the individual joints have been made and insulated with paper tape. The sleeve or cable head
is then filled with a special compound, which is a
non-absorbent of moisture, and has a much higher
dielectric strength than the paraffin, which was formerly used. The process of filling is such that every
minute particle of moisture is expelled.
routes for transmission cable is
to provide two or more lines on
different streets, if possiblle, at least in different
groups of conduit for each sub-station. The cables
are isolated and mechanically protected, so that the
spreading of a bad "burnout" in either high or lowtension cables will be prevented as much as possible.

The selection of
made with a view

A

well-designed and constructed conduit and manhole system is therefore essential. Overhead connections to an extensive high-tension underground
network are a source of trouble, to be avoided, if
When unavoi'dable, these overhead taps
possible.
should be isolated by means of transformers.
The necessity for operating all units in multiple
for long-hour periods in order to obtain good station economy, still exists to a very large degree. During the past 10 years the sizes of units in the largest
stations have been increased from 800 and 1,500
kilowatts to 3,500 and 5,000 kilowatts. The number
of units, however, in any one station has often been
decreased, making multiple operation of at least a
large portion of plant more necessary than before,
and also placing much greater dependence on any
one unit. Such stations have been and are still passing through a critical transition period. Every case
of serious trouble on generator, engine or auxiliaries
but It frequently happens
affects the entire system
that the system cannot be sectionalized even into two
parts without serious sacrifice in engine economy.
The gradual increase in number of units will only
;

partially relieve this
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in engine speed, or to line disturbances due to shortcircuit on some other part of the system.
The first cost of motor-generators of 500 kilowatts
and 1,000 kilowatts' capacity installed complete is,
however, from 15 to 25 per cent, greater than for
rotary converters with accessories. Under ordinary

operating conditions there is a difference of from
three to five per cent. In efficiency in favor of rotary
converters. The power factor of the rotary converters is obviously much better than that of the induction motor. The characteristics of a rotary converter are often a practical advantage in cases of
trouble on low-tension feeders or mains.
In some few cases where it is necessary to run a
large number of converting units from a long-transmission line which itself is subject to heavy fluctuations in potential and frequent interruptions, it may
be advisable to use motor-generator sets.
In the
larse majority of cases, however, in both lighting
and railway work, the rotary converter has been
found the best and most economical. If the objectionable features thus introduced cannot be overcome, the result can at least be minimized by judicious sectionalizing in large systems.
The electrostatic capacity of these large hightension cable systems is such that there is necessarily
a practical limit to the mileage of cable that can
safely be operated as an interconnected network.
In a rapidly-growing system provision for a reasonable amount of sectionalizing can easib' be made.
The investment in the portion of central-station system between coal pile and customers' service most
directly involved, is, under most conditions, divided
approximately as follows
Station; real estate, building and generating apparatus. 35^ to 43%
Transmission system; cables and conduit
3^ to tf
Sab-station; real estate, building and converting apparatus

Feeders and mains; cables, conduit and Edison tube..

A

review of power houses Indicates that there is
This
a wide difference in cost of station buildings.
difference is a matter partly of engineering and
partly of management. Taking the total cubical contents of six of the large modern station buildings,
we find that from six to 10 per cent, is devoted to
coal storage and that the complete buildings vary
from 100 to 240 cubic feet, and from 0.95 to 2.5 square
The
feet per kilowatt rated generating capacity.
boiler-room portion of the same stations vary in
total net cubical contents from 65 to 130 cubic feet
per rated boiler horsepower, while the engine-room
portions Tary from 40 to 90 cubic feet per rated
engine horsepower.
As practically the same types
of boilers are used, the former depends almost enbut the
tirely upon the design and arrangement
latter depends largely upon the type of generating
unit adopted.
In the case of vertical turbine-driven
units, the figure for this portion of plant can be reduced by at least one-half.
The tendency, however, in power-house design is
toward a much more liberal allowance for space for
all equipment.
The high-voltage generators of large
capacity and multiplicity Of lines demand extraordinary^ switching apparatus which requires considerable
space.
suitable arrangement and reasonable isolation of switching apparatus and connections need not
require any additional space and should preferably
be much simpler than that in many existing stations.
In conclusion, it might be said that considering responsibility for the Dusiness and return on investment, every central-station system should be designed, if not for independent, at least for sectional
operation. In the very large stations, the independent
units from coal pile to distributing network, or to
rails, should be effectively isolated to make a total
shut-down practically impossible. The matter of independent, sectional or multiple operation at different hours of the day or days of the year is entirely
one of local conditions, which may change frequently.
Great care and constant attention is needed to maintain a fairly uniform and consistent coefficient of reliability on every part of the central-station system.
Independent and even sectional operation will mean
a small sacrifice in operating costs. With a system
properly designed, this matter, then, becomes to the
central-station management a plain business consideration
to take the risk of inferior service and
possible shut-down, or to pay a premium in the form
of very slight sacrifice in operating costs and thus
obtain an additional safeguard for superior service
to all or such groups of customers as business re;

A

;

quirements

situation.

may demand.

A

very decided advance would be the use of a
prime mover giving practically a straight line economy, such as the steam turbine. The differences between one-half load and the full-load performance
for short-hour periods will not be great enough to
warrant much shifting.
location of boilers in two or three different
floors and the providing of means for closing valves from inside of engine room have lessened
the danger of a shut-down. The placing in separate
rooms, as far as circumstances will permit, of the
boilers and piping corresponding to each generating
unit and connecting only through fairly quick-acting
remotely controlled valves will further lessen this

The

rooms or

danger.
survey of the various classes of trouble between
coal pile and customers' service indicates at once the
unfortunate feature of large modern transmission
systems. True, as has been done in some cases, induction motor-generators might be used instead of
rotary converters. The sub-?tatIon apparatus would
then be much less sensitive to sudden fluctuations

A

10^ to 15^
.40^ to 4tJ^

Discussion.

New York

The steam turcity :
practically an unknown quantity to most of
us, and while some results have been published, yet
it has not been in use long enough to justify a pre-*
diction that it will displace reciprocating engines.
Henry

bine

G. Stott.

is

Reciprocating engines to-day are built with higher
steam economy than is claimed for the turbine. The
larger units in operation in New York to-day are
all.
approximately, consuming about 13" pounds of
steam per indicated horsepower. That corresponds
approximately to 19 pounds per kilowatt-hour. The
best of actual records of the steam turbine is just
about that. By going Into triple-expansion engines, a
step which seems obvious for railway power plants,
we can get down 20 per cent, lower than that, withI had a message from the
out any trouble at all.
Boston Edison Company to-day, in which it advised me that with a 1,200-horsepower compound
condensing engine, with 98 degrees of superheat at
the throttle, it gets a steam consumption of 11.57

:

;
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At the
I feel personally, in regard to the steam turbine,
that we will have to return the Scotch verdict of
"N'ot Proven." and wait until we get actual results.
I believe you will find that the limiting feature in all
large stations no matter what the size of the generator unit is that you must have a cetain size of
boiler unit, and to get the best distribution of steam.
even though the units only occupied one-fourth of
the space claimed for the steam turbine, you would
have to space the steam-turbine units at approximately the same centering distance as you do the
steam engine, so that the economy of floor space. I do
not think, is a ver>' important point.
I think the high-tension underground cable is the
a great deal safer than low
safest thing we have
tension.
If you have a short-circuit in a low-tension cable it may burn up i.ooo feet of the cable
before you can stop it. If there is a short-circuit on
a high-tension cable, with proper safety appliances
on each end of it, and a burn-out should occur, it
does not destroy more than two feet of the cable.
I think the storage battery has found its proper place
as an assurance against shut-down and not as a
means of economical operation.
The idea which seems to pervade in all of these
papers, the returning to the single operation of units
on a certain number of feeders or employing a certain
number of sub-stations, and not multiple operation,
pounds per indicated horsepower.

present

time

—

—

—

seems to be a backward step. It is a confession of
weakness in our safety devices. Is it not a better
solution to improve the safety devices and operate
in multiole. and thereby gain the maximum economy
of station operation?
Herbert A. Wagner: I have recently been connected with the engineering work of the Boston
Edison Company, and ibcre we have so far operated
all the alteniating-current generators and feeders in

We

have had practically no trouble. The
multiple.
station is now used entirely for transmitting current
to sub-station>. from which current is distributed on
.-^11 these subthe three-wire direct-current system.
stations are equipped with motor-generators in place
of rotar\' transformers, and I attribute the freedom
from many of the troubles which other central stations had to the use of motor-generators in place
of rotaries. A large -proportion of the motor-generators are induction-motor-generators, and therefore the troubles which are often caused by a great
amount of synchronous apparatus, are entirely obviated.

The company

now

building a 50.000-kilowatt
station in which turbines are to be used entirely in
units.
That station
engines.
kilowatt
place of
5.000
will probably be operated in sections, but that has
not been definitely determined upon yet.
There is one point which occurred
E. H. Sniffin
to me in connection with the steam turbine, among
other thinffs. and that is the question of economy. I
think we are all tolerably familiar with what the
reciprocating engine will do. and it i? probably a
fair statement to say that the steam turbine will not
give materially better results, under test, than the
best-known results of reciprocating engines. That is
a fair statement for full-load regulation, although
under light loads the turbine is more economical, but
enough to tell us
I wish someone here were wise
what reciprocating engines do in everyday service.
I think, as we accumulate experience, we will find a
distinct difference between the inherent, commercial,
everyday efficiency of the turbine and the reciprocatThis has been already shown by the
ing engine.
amount of experience we have had.
John W. Lieb. Jr.. New York: I think that Mr.
Lardner, in his statement of the case for a multiplicity of smaller stations, has probably not taken
into consideration the extremely important factor in
locating such smaller stations in such a city as New
York. I certainly do not agree with his statement
that it is not a diflicult matter to locate smaller stations within the district of New York; I mean in
the Borough of Manhattan.
I would say also that if prospective customers of
the electric-light and power companies could read
over this very formidable list of all kinds of automatic overload and underload relays, and other
things tributary to the operation, that are a necessarj'
concomitant of a large power station, I am afraid
the contracts which would come in would be few
and far between; but, as a matter of fact, these different requi.sites are rather in the direction of extreme refinement, necessao' to secure the greatest
regularity of service and the greatest freedom from
I think it is perfectly safe to say that
disturbance.
the experience of all large central stations operating
transmission systems to sub-stations has shown that
the storage battery has impressed itself upon them
as an absolute necessity, as much a necessity as an
auxiliary as either the rotary converters or motorgenerator sets, or some other of the equally essential pieces of apparatus.
There is one item which I wish particularly to
emphasize, and that is, in the case of a large number
of smaller plants, the volume of what may be called
unproductive labor; in ether words, the people you
have got to keep at the smaller plant, no matter what
it5 output may be, and even if there be practically no
output. While the various matters which have been
spoken of this evening might seem to indicate that
the service from these larger plants may perhaps
be less reliable than the service from a multiplicity
of smaller plants, I think the experience that has
been made in that direction already sufficiently demonstrates that the service which the large plants can
:

is

May

produce is sufficiently constant and reliable for the
most exigent and difficult conditions.
W. S. Rugg. New York: It surprises me somewhat that we have not heard brought out to-night,
and especially we have yet to see the first attempt, so
far as I know, to lav out actually an Edison multiIn such a station I believe we
could combine nearly all the advantages which have
been brought out in the papers. I think such a station could be designed so that the operating expenses
would be but ven' little more than the operating expenses in one room, or two rooms, and at the same
time we would have the advantage of a number of
stations.
This principle is well recognized in the design of small stations.
would not have to tie two
small stations up in one unit, but we do not hesitate
to defend some of the large stations of the country,
in which the entire station practically depends upon
the continuity of operation of a single system.
Mr. Abbott
Would it not be possible for some
of us to contribute to the general fund of information to endeavor to show, perhaps in the form of a
curve, a certain relation between the number of accidents and delays between the large station and a
multiplicity of small stations, and the amount of
capital that would be invested therein, and reach
some sort of a plan on which insurance companies
could go into the field and insure electric-light companies and their customers against the probability of
interruption of service? I wish to make the point
that we should take this question up not solely from
the engineering standpoint, but from the business
standpoint as well. The engineer should make everything absolutely safe, so far as his knowledge would
permit, because there are always sufficient exigencies
in the unknown which we cannot recognize; on the
other side there is the commercial point of view,
and it seems to me that some light should be thrown
on that phase of this question.
Mr. Junkersfeld
The question as proposed by
the gentleman seems to be one of preference between a multiplicity of small stations as against one
large plant. Mr. Lieb pointed out that a multiplicity
of plants is impracticable, because you cannot get
suitable real estate.
For that reason the companies
are forced to concentrate their power stations in
places where coal and water can be easily secured.
Mr, Lieb has covered the proposition very clearly,
and I can only say that as far as Chicago is concerned we endorse his remarks.
The same conditions apply in Chicago a great multiplicity of plants
is impracticable, and sites could net be secured for
them, even though we tried to do so.
Mr. Stott made the remark, he would rather have
trouble on a high-tension cable than a low-tension
cable, and that in his experience there is really very
little trouble from that source.
In this I fully agree.
In our experience in Chicago we have had very little
trouble hardly know what it is, as far as the cable
itself is concerned, for the high-tension work
in
transmitting trouble from one part of the circuit to
the other.
Returning to multiple and independent operation,
it has been shown this evening that a multiplicity of
plants has some safeguard over and above one large
plant
and with this idea in view the work in Chicago has been carried on with the idea of centralizing
these sub-stations in a transmission system.
have built and run them independently, as the units
were quite large, and ver_y little sectional operation
was possible on that account.
With the installation of the turbine units, with a good load economy,
sectionalized operation will be entirely possible.
I
was glad to know that here in New York they had
actually started operating their large plant in two
sections where they are employing reciprocating engines. I think the fact that they have found that was
possible here in New York will be given quite a good
deal of consideration because, after all, what is done
in these large lighting stations is based on wide experience and is a matter of interest to all stations.
did not advocate a multiplicity
Mr. Lardner
I
I do advocate subdividing, into a few
of plants.
perhaps two or
plants instead of one large plant
ple-unit

station.

We

:

:

—

:

;

We

:

;

three,
I want to take issue with Mr. Stott
Mr. Torchio
statement that there is no place for the storage
Consider
battery from the standpoint of economy.
local conditions in New York city, for instance, where
they have the big load of the station supplying the
:

in his

commercial district downtown below Eighth Street,
where the load diagram is very light in the day lime
and then about five o'clock there is a full peak, and
A storage battery at that point, with
a sharp drop.
a peak of short duration, can show advantages from
an investment standpoint, because in this case you
can discharge the battery in one hour, and you do
not

require

the

battery

as

a

reserve.

Having

the

you have two advantages as to capacity and
reserve during the operation.

battery,

on between the Big Four Railroad and
Delaware and Marion Electric Railway. The latter company has been engaged in laying tracks for a new line, and when an attempt

War

is

the Columbus,

was made to place the frog at the junction of the
B'ig Four tracks in Delaware, Ohio, trouble began.

Two

switch engines were stationed on the crossing and 100 men undid the work of the trolley gang
The two engineers
as fast as it was accomplished.
and the yardmasler of the steam road were arThe courts will
rested for blocking the crossing.
settle

the difficulty.

Annual Report
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2,
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Com-

pany.
The General

Electric Company issued last week
eleventh annual report, covering its business for
the fiscal year ended January 31, 1903.
very
flattering showing was made.
President C. A. Coffin,
in his report to the stockholders, recites that
the profits of the company for the fiscal year (including a profit of $973,649.74 upon securities sold),
after deducting all general and miscellaneous expenses, and allowances for depreciation, losses and
writing off $386,875.93 from patent account, and
from factory plants and machinery,
$1,908,324.11
were $10,277,169.16.
.Adding last year's surplus of
$15,287,140.65 and deducting interest on debentures
of $44,331.17, further deductions from the patent account for expenditures incurred chiefly in acquiring
the patents of the Sprague Electric Company of
$1,613,879.82, dividends of $2,677,263.50 and stock
issued in restoring percentage of reduction made in.
1898 of $16,746,133.33, leaves a surplus on January
31st of $4,482,701.99.
Attention is called to the fact that the am'ounts
written off factory plant and patent accounts exceed
the amounts written off those accounts last year by
about $2,500,000.
The present condition of the
business of the company is shown to be satisfactory
and to indicate a considerable increase in volume
for the fiscal year over that of the last, largely due
to the admirable work of those in charge of the
engineering, manufacturing and selling departments.
The consolidated balance sheet and the consolidated profit and loss account as of January 31st
are given on the next page.
The following are abstracts of the vice-presidents'
reports
its

A

Sales Department (Vice-President Griffin).
The total sales (amount billed to customers) during the year were $36,685,598, and orders received
amounted to $39,944,454, as compared with $32,338,036 and $34,350,840, respectively, in 1902, and $28,783,275 and $27,969,541, respectively, in 1901.
Since February i, 1900, the reported orders received have not included the items of services of
experts and labor, freight and transportation, supply
material, boilers, engines, etc., of outside manufacture and bare copper wire, which items were included prior to 1900.
These items amounted to
Including these
$1,558,371 during the past year.
items the total orders received for 1902 aggregate
$41,502,825.
The orders received included generators and rotary converters, capacity over 590,000 kilowatts;

railway motors, more than 11,000, ca'^acity over
transformers, capacity over
490,000 horsepower
475,000 kilowatts stationar^^ motors, more than 16,000; arc lamps, more than 80,000.
In addition to the growth of the railway, lighting,
power and supply business, there has been a marked
increase during the year in special electric work,
such as
The substitution of the electric for the
mechanical drive in cotton mills; the application of
electric motors for driving individual machines in
factories, machine shops, etc.
mills,
the use of
electricity^ in mining operations for haulage, pumping, hoisting, drilling, etc.
the use of motors on
warships and merchant steamers, replacing steam
and hydraulic auxiliaries the utilization of waterpowers for the generation of electrical energy; the
use of motors for electric automobiles
the use
of electric pumps for water supply, sewage, etc.
the use of electric hoists for dock and ship work
and in mills, factories, storage warehouses, etc., and
a vast number of motor applications.
During the year the company delivered most of
the motors and control equipments ordered by the
Manhattan Elevated Railway of New York city.
The electrical equipment of that road is now very
nearly completed.
Its electrical operation has been
a complete success with the exception of a few days
in December, 1902. when a sleet storm was encountered, for which the road was unprepared. The
equipment had not progressed sufficiently to include
proper facilities for coping with sleet.
This was
were encounthe cause of such difficulties as
no blame was attached to the motors
tered, and
or control.
During the two days of the storm the
road carried 1,105,296 passengers, as against 1,059,167 passengers carried during the two corresponding days of the previous year. This fact is sufficient refutation of the exaggerated reports indicating that the Manhattan railway was out of service
for a considerable portion of these two days.
After months of ijivcstigatlon, competitive tests
and trials, in which the superiority of our control
system was conclusively proven, the Interborough
Rapid Transit Company awarded to the General Electric Company the contract for all of the control
equipments of its cars.
The demands of modern transportation in the
matter of schedule speeds, power required and flexibility of movement have resulted in the development
of a new method of control known as the "multipleunit" system, in which two or more of the cars in
a train are each equipped with motors and controllers, and, in addition, with master switches and
controlling lines, so that they may be operated
either individually or in train combinations of any
required length, with or without other cars which
are not equipped with motors, and all may be conThis
trolled by the master controller on any car.
system is in direct contrast with the locomotive system, where all of the power is concentrated in the
locomotive.
The multiple-unit control is the most
;

;

:

;

;

;

:

'
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important recent development in electric traction
work, making possible the use of electric motors in
urban rapid transit and standard steam railroad
service in such manner as to secure rapid acceleration and quick service, which results cannot be obtained with a locomotive.
By the purchase of the Sprague patents the company has come into possession of the only fundamental and detailed patents, outside cf those already owned by the company, covering a successful

Engineering (Vice-President Rice).
Engineering work of the last year has been largely
devoted to the development of established lines of
apparatus.
The number and variety of useful applications of electrical machinery have kept pace with
Our standard
the increased volume of our business.
apparatus has been improved in quality and efficiency,
and considerable special apparatus has been designed
and manufactured to meet novel conditions.
There has been a large increase in the equipment
of industrial establishments with electric motors:
the advantages of the electric motor drive being
more clearly recognized with the increase in the
number of its applications. Our business in such
applications showed an increase of 40 per cent, during the last year. This increased use of the electric
motor has been especially notable in the case of
cotton mills, steel plants, cement works, oil refineries and machine works.
The distance to which electricity has been delivered has been largely increased and many new
long-distance plants have been installed, using pressures of from 60,000 to 80,000 volts and delivering
power at distances of from 50 to 150 miles. A

and satisfactory form cf multiple-unit control. This
system, now known as the Sprague-General Electric
system, is in successful operation on many roads.
A list of roads which have been equipped with or
have contracted for this system of control is then
given, headed by the Manhattan Railway Company
with 900 cars. The total number of roads is given
as 31, and the total number of cars equipped as
2,081.

My

report of June 28. 1897, states: "Since the
organization of the company in 1892, we have sold
30,912 railway motors, having a total capacity of
Since that date we have sold
795.120 horsepower."
54.344 motors., having a total capacity of 2.304.986
horsepower.
The grand total of railway motor
sales in the last 11 years is 85,256 motors, having
These
a total capacity of 3.100,106 horsepower.
motors are in operation in all parts of the world.
The growth of waterpower enterprises is shown
by the fact that 221 plants are now in operation,
which plants have been equipped with 428,269 horsepower in General Electric generators. There are
also now in operation 24 plants equipped with 41,Electric generators,
in
General
S20 horsepower
which plants are operated partly by steam and
partly by waterpower.
While the great majority of
these plants are located in the United States there
are many located in all quarters of the globe.
received about 162,000 separate orders during
the j-ear (not including contracts), an average of
541 per day.
There has been no important change in the organization of the sales department during the year.
The rapid growth of the business has greatly increased the burdens and responsibilities of our
managers and salesmen, but we have been able
to meet these conditions without too great an in-

notable instance

as well as the transmission line, was conThe plant was started by our engistructed by us.
neers last year and has continued in most successWe have installed other plants of
ful operation.
larger power and greater distances, but none under
Its successful comsuch great natural difficulties.
pletion reflects great credit upon our engineering

aud manufacturing
Six
the

%

3K«
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new power

"

station at

by the company is $17,489,363.07. They are carried
at an aggregate book value of $12,682,103.63.
The annual meeting of the stockholders of the
company will be held at Schenectady, N. Y., on

May

for the election

I2th,

63

'.jfgASfi *9

generators

for

New

Storage Battery.

type of storage battery has been invented
by Herbert Cottrell of Newark, N. J., v/hich for
long life, efficiency and lightness is said to surpass
all other types of secondary batteries.
It is especially designed for automobile use, and is stated
to be 25 per cent, more efficient and nearly half
as light as other makes.
The Cottrell cell is 11
inches high, 5% inches wide and ^¥2 inches in thick-
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directors
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Consolidated Profit and Loss Account of January 31, 1903.

2,019.400 00

Unclaimed Dividends-

of

ensuing year and for the transaction of such other
business as may properly come before the meeting.
The stock transfer books were closed on April i8th
and will be reopened on May 13th.

Niagara Falls have been

1903.

-

43''*SS 9*
iiji6,fo7 04

17*9.734

Miscellaneous.

During the year there was expended for acquiring
new patents and in general patent expenses outside
-of the Sprague patents $386,875.93.
The stock and
bond account has increased about $3,000,000. principally due to the acquisition of the capital stock and
mortgage bonds of the Sprague Electric Company
and additional investments in the preferred stock of
Ihe British Thomson-Houston
Company. Limited.
The total par value of all stocks and bonds owned

I.J7S.960 41

S 3,632,556 17

SufiSi^n

Our engineers have continued to perfect and develop various small articles of our manufacture, such
as arc lamps, meters, instruments, switches, controllers, incandescent lamps, motors, etc.
As a result many improvements in design and a number of
novel applications have been made.
Important improvements have also been made in our meters,
rendering them even more accurate and attractive
than heretofore.
As far as possible letters patent have been applied for to protect the numerous new and important engineering designs and devices.
The successful, effective and original character of
the work of our engin;;ers is unequaled. and the energetic and economical work of our factorj' managers is worthy of the highest commendation.

staff.

5,000-horsepower

We

Coi-D Coupon DESEfrruRES

Accrued Interest ok

Ci Phocbess

the

UAEULITIESl
s

Work

of

put in operation and are highly successful.
It is interesting to note that the size and voltage
of generators and transformers used in connection
with long-distance transmission have greatly inhave in successful operation transcreased.
formers of over 50,cco volts, and have orders for
others to be used at 80,000 volts.
The design of our mining locomotives has been

ASSETS.

Notes asd Accodsts Rcceitabue...

that of the transmission of 6,000

plant,

Consolidated Balance Sheet of January 31,

factory plutt)

is

horsepower from the falls of the Cauvery River 90
miles to the Kolar gold fields in Mysore India. The
entire transmitting and receiving machinery of this

We

Stocks asd Bo:tDS
Real Estate (other shan

349

525,319,978 64

525,519.978 64

ANNUAL REPORT OF GENERAL ELECTRIC COMPANY.
crease in our selling force. The selling organization
The spirit of the men is exis in good condition.
cellent and their energy and thorough loyalty to the
interests of the company deserve the highest com-

=0 highly satisfactory as to result in greatly increased business. It is interesting to note that one
coal company now operates some 50 of these locomotives over 200 miles of track, mostly under-

mendation.

ground.
We have made many improvements in the apparatus for use on vessels of the navy and merchant
marine, and we now have orders for the equipment
of about 30 vessels.
Switchboards for the proper control and regulation of installations employing high pressures and
large amounts of power have increased in importance.
The apparatus, switching devices and systems designed and manufactured by us are recog-

M.\NUF.\CTURING
Expenditures

(

VICE-PkESIDENT RiCe).

aggregating

about

$2,500,000,

ex-

small tools, etc.,
have been made during the year for real estate,
extensions to existing buildings and the erection of
new ones, and for additional machinery; all required to take care of the increased business. The
floor space and the number of empfoyes during the
last five years have increased from 1,800,000 square
feet and 8.000 employes to 3,000,000 square feet and
18.000 employes.
At Schenectady, the building for the manufacture
of wire and cable and insulating materials, of 180,coo square feet, the building for the manufacture of
switches and other small articles, of 60,000 square
feet, and the addition to the Testing Department of
clusive

of the

cost

of

patterns,

The major
13.OCO square feet, have been completed.
portion of the machine shop of 117,000 square feet
has been completed.

The

balance

is

nearing com-

The new power house of 27,000 square
adding 6,000 horsepower to our present equipment, has been somewhat delayed but will be completed in time to supply power for our winter load.
The occupation of our new office building has enabled us to devote about 40,000 square feet in the
old office building to manufacturing purposes.
At Lynn, the building for the manufacture of
meters, instruments and small parts, of about 55,000
The increased desquare feet is about completed.
pletion.
feet,

mand

for

transformer;,

railway

motors,

srnall

motors and accessories, has necessitated the erection
of buildings containing about i8o,oco square feet,
which are now nearing completion.

At Harrison, additional buildings aggregating 42,coo square feet are in course of erection.
The method of estimating factory cost has been

The results
the same as that employed last year.
of our inventory show that the percentages used to
have been
manufacturing
expenses
general
cover
sufficient for the purpose.

nized as possessing great superiority, resulting in
recent orders for important switchboards in this
and other countries aggregating over $1,800,000.
Our series alternating-current arc-lighting system,
developed during the last few years, has been remarkably successful, permitting, as it does, the operation of circuits for arc lighting from the same
generator that supplies incandescent and motor

A

large

cells

in

size,

Mr. Cottrell's American patents on the battery
have been allowed and he is taking out foreign patents.

sen^ice.

demand

exists for an electric light inter-

mediate between the arc lamp and the ordinary
candescent lamp. Our engineers have developed the
"Meridian" lamp for this purpose, which, on account
of its beauty and unusually effective distribution of
light, promises to result in a large increase of our
in-

business.

A

single cell weighs 10 pounds.
Ten of the
can be housed in a box 12 by 12 by rS inches
and will weigh, with all connections, less
than no pounds. It is said that two of these sets
w-ill
have sufficient capacity to drive a runabout
automobile for at least five hours at to miles an
hour.
The battery can be charged and discharged
quickly and without injury, and it is said to be
practically impossible to buckle the plates.
The plates are formed of carbonized woven cloth,
enveloped in thin sheet lead, which is tightly pressed
over each side of the cloth and clamped around
the edges.
In the sides of the sheet-lead envelope
are circular apertures exposing the carbonized fabric
to the action of the battery fluid.
The fabric is
entirely saturated with a mineral substance, the name
of which is not disclosed. This material completely
permeates the fiber of the carbon fabric and builds
up on it. There are only three positive plates in
each cell.

ness.

A

company known

as the jMoto-tractor

Com-

pany of America has been formed at Newark to
manufacture and deal in the batteries. The company is capitalized at $100,000 and has the followingnamed officers: President, Dr. Livingston S. Hinckley; vice-president, Herbert Cottrell; secretary and
treasurer, Burnett M. Straus; counsel and agent,
Benjamin F. Jones.

The demand

for direct-current generators of large
This
2,000 kilowatts and over, has fallen off.
has been due to the increasing use of alternating
current in the generating station and its conversion,
where needed, into direct current at sub-stations
through the medium of rotary converters. This system, which has been mentioned in previous reports,
has now become standard for all large undertakings
in this country and is being
rapidly
introduced
abroad.
Its great economy and flexibility has undoubtedly contributed largely to the successful and
e-xtended use of electricity for all purposes.
It is
interesting to note that the capacity of some of these
sub-stations is much greater than that of the largest
generating stations that were in e.xistence a few
years ago.
size,

Boys Steal an Electric Car.
Irving Bancroft, 17 years old, and Frederick Echhardt, 18 years old, were arrested in Lowell, Mass.,
recently, charged with unlawfully taking an elec-

from the Boston and Northern Street Railcar shed in Dracut, Mass. .A. companion of the young men who lived in Tyngsboro
was complaining in the middle of the night of the
long walk he was going to have to reach his home.
The accused volunteered to get an electric car from
the shed and take him home.
The outward trip
was made safely in good time, but on the return
the car left the rails at a corner and was found
tric car

way Company's

overturned in the roadway.

:

;
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DEVELOPMENT OF THE TELEPHONE
Grounded and

Cross-talk Between

Metallic Lines.
Frank Harrington of Washta, Iowa, submits 3
telephone problem to the Western Electrician, which,
with reference to the sketch accompanying it, may
be stated as follows
"We have a grounded line which is metallic for
two miles, one wire being grounded at the end of
the two miles and the remaining wire continuing for
several miles farther. The metallic portion of the
Alongside of this cirline is properly transposed.
cuit, up to the point where the metallic circuit ends,
we have a parallel grounded line, and. even though
the metallic-circuit portion of the line first mentioned
is

properly transposed,

we

find that

we have

cross-

from the grounded line to the metallic circuit,
and would ask whether we cannot connect a repeating coil to these circuits in some manner so as to
prevent cross-talk between the grounded line and the
talk

metallic

line?"

between the (Ci) and
(C2) circuits shown by Fig. i, which is a copy of
the diagram submitted by Mr. Harrington, is, of
course, present, owing to the fact that the induced
currents from the (Ci) line are not prevented from
acting upon the extension of the tip wire of the (C2)
line.

difficulty of cross-talk

The

fact

connected together for the secondary. This produces
a total of 244 ohms for the primary and 294 ohms
for the secondary, and in order to make this coil
as

or companion wire
grounded, does not prevent cross-

that the

sleeve

of the (C2) line is
talk between the two circuits.
Thus, when a telephone conversation is passing
over the (Ci) line, it induces an approximate equal

ir

as

efficient

the

service,

possible,

core

The

small

wire

iron

Evansville Situation,

The telephone

situation in Evansville, Ind.,

coming more interesting

work

as the

of the

is

be-

new mu-

Many persons
course for the city to pursue in
the interest of the people is to conduct its case in the
nicipal telephone comp.T,ny progresses.
insist that the sensible

Cumberland
company has no rights in the city. They say if the
city wins its case, and obtains the power to remove
the Cumberland system from the city, the Cumberland company may have a complete exchange and
to

show,

possible,

if

that

the

system that may be for sale cheap to the municipal
company, which will then have a clear field for its
service.
If the city loses the case, it will still have
the same weapon of competition in its hands to demand better terms from the Cumberland company.
E. G. Williams and a force of construction men

from the Western Electric Company of Chicago, are
a new switchboard in the Cumberland

installing

l<^

^

T^

XT

~y<

particularly for the ringing

consists of very

formed around the outside of the winding. In order
to prevent cross-talk between several coils placed
alongside of each other, the entire arrangement is
slipped into an iron tube, both ends of which are
closed up with an iron plate.

courts,

Answer.

The

and third windings are connected together for the
primary, and the second and fourth windings are

^^,

J^.
FIGS.

I

AND

2.

CROSS-TALK BETWEEN GROUNDED AND METALLIC LINES.

amount of current upon the (T) and (S) wires.
Of course, the current induced upon the (S) wire
does not cause any trouble, as it is conducted to
and thereby rendered harmless, as far as effects
upon the telephones connected to the (T) portion of
the circuit is concerned. However, the current induced from the (Ci) wire upon the (C2) tip wire
continues to pass over the (C2L) line, and, of
course, causes the cross-talk.
There are two ways in which this difficulty may
be cleared: One is by continuing the (C2S) wire
clear to the end of the (C2L) circuit and producing,
of course, a metalTic circuit from one end of the line
to the other.
This plan, however, does not appear
to be one which could be adopted by Mr. Harrington
therefore, the only remaining way to clear the difficulty would be to in?ert a repeating coil (R), Fig.
2, at the point where the (Ci) circuit branches away
from the (C2) circuit. In other words, a repeating
coil must be inserted at the point where the sleeve
wire of the (C2) circuit is grounded.
As will be observed by referring to Fig. 2, we have
the same circuit conditions up to the point where
the (Ci) and (C2J lines separate, but it will also
be observed that the rcpeating-coil primary is connected to the metallic circuit and the secondary to
the grounded line.
One side connects to the line
and the remaining side to ground.
In relation to the probable proportions of a coil
suitable for rendering a satisfactory ringing and
talking service, it might be suggested that, under
ordinary circumstances, the windings of the primary
and secondary should be equal equal, that is, as respects the number of turns. When ordering a repeating coil for this class of service, specifications should
call for at least 6,500 turns or convolutions of wire
on each the primary and secondary, and in order to
prevent the resistance of the windings becoming too
high, no wire smaller than No. 31 B. & S. gauge
should be used. In one particular type of coil, the
windings are divided up into four sections; First,
second, third and fourth windings. Then the first
earth,

—

company's

new exchange

-building.

Manager

Mc-

of the exchange says that within a short time
the Cumberland company will have the finest and
most complete telephone exchange in the country
in operation in Evansville.
The switchboard is of
the common-battery, light-signal type.
Griflf

TELEPHONE MEN.
Joseph Lockey of

Paul has been succeeded as
vice-president of the Twin City Telephone Company
by L. L. C. Brooks, also of St. Paul.
St.

Louis Middledorf has resigned as manager of the
Interior Telephone Company of Grinnell, Iowa, and
G. R. Van Dike from Belle Plaine, Iowa, has succeeded him.

manager of the
Bhiffton, Ind., has
resigned to accept a similar position with the BowlVV.

Allison,

J.

United

for

eight

Telephone Company

years
at

ing Green Telephone Company of Fort Wayne. Mr.
Allison is a telephone man of ability as well as experience.

EXTENSIONS AND IMPROVEMENTS.
The Beaumont (Texas) Telephone Company has
increased

its

from $120,000 to $200,000.

capital

The Southern

Telephone and Telegraph Company has purchased the Hamlet telephone exchange
Hamlet,
at
N. C. and will connect it with the longdistance

line

Bell

now

being built in that section.

Simmons, president of the Standard Telephone Company, Atlanta, Ga., announces that the
company has recently been reorganized and that exC.

J.

tensive improvements, including
hoard, will soon be made.

a

$40,000

switch-

The Chicago Telephone Company will open its
new office located on Thirty-fifth Street, near Vernon .Avenue, Chicago, about June 1st. All telephones
south of Twenty-ninth Street, north of the Union
Stock Yrds and Transit Company's railroad tracks,
and east of the Rock Island railway tracks, will
be operated from this exchange. New prcfi.xes and

numbers
district.

will

be

given

subscribers

located

in

this

2,

1903

FIELD.
Ohio Telephone Notes.

There was something of a flurry in the stock
market at Cleveland the nast week, due 10 a report
that a plan of reorganizing the Federal Telephone
Company had been adopted. As a result the stock
took a big drop. In fact, however, no plan has yet
been adopted. The one reported was to the effect
that money to pay the indebtedness was to be raised
by the sale of preferred stock to the present stockholders, which would mean that stockholders would
be expected to take new preferred stock in propor-

amount of stock they now hold.
Peiinsylvania Railway Company has arranged
with the Bell Telephone Company to install a branch
system in its office at Alliance which will connect
it with all the departments, the homes of the officers
tion to the

The

and employes and

all the important cities in this
section of the country, including Cleveland, Pittsburg, Wellsville and a number of small places. This
is rather an innovation in the telephone business in

Ohio.

A report is current that a company known as the
Ohio Valley Telephone Company is being organized
with a capital slock of $200,000 to absorb all the
Independent plants between Wheeling, W. Va., and
Cincinnati, and to build lines to Portsmouth, LexingKy., Lebanon and Wilmington, Ohio, and other

toii,

points.
.A telegram from Portsmouth indicates that
the Central Union or Bell interests are trying to se-

cure some of the Independent plants in that section,
in order to block the movement of the new company.
President W. B. Seaton of the Lawrence Telephone
Company at Ironton, denies that either the plant
there or at Ashland will be sold to the new company.

The Citizens' Telephone Company of Springfield is
arranging to build a number of new lines through
the country this summer.
An exchange will be built
at Bowersville and a toll line several miles in length
is to be built.
Besides, lines will be built each way
from the town along the Blaintown Pike to accommodate the farmers. Lines will also be built out
of Jamestown on the Cedarville Pike and one will
cross over to the JeiTersonville Pike and run some
distance on it.
Several other extensions and improvements are in contemplation.
An estimate on the telephone system to be installed by the Lake Shore Railroad from Chicago to
Buffalo and from Ashtabula to Youngstown places
the cost at $500,000. The total length of wire will
be something like r,200 miles.
The stockholders of- the Cuyahoga Telephone Company, Cleveland, will meet on May 21st to vote on
the plan of refinancing the company, which has been
approved by the directors. This involves the shrinkage of the capital stock of the company from $3,000,000 to $1,500,000, by the reduction of the value of
the shares from $100 to $50, afterward issuing $2,000,000 in six per cent, cumulative preferred stock,
$1,200,000 of which will be sold to the stockholders
at $70, and the remainder will be retained in the
treasury, to be sold at not less than $80.
The Federal Telephone Company, to which the Cuyahoga
owes $569,240, will take stock for the debt.
The Orange Telephone Company, made up very
Kenton men,
Texas this year.

largely of
line

in

will

build 200 miles of toll

The company has several
already.
The principal towns

exchanges in that state
to be connected by the toll
kania. Orange and Paris.

line are

Dallas,

Texar-

O. M. C.

Telephone News from the Northwest.
The board of county commissioners of Ramsey
County, Minn., in St. Paul, received a bill from the
Northwestern

Telephone

Exchange

Company

for

seven years' service, amounting to $1,750.73, and an
extra bill for toll service of $374.50. The board refused the bill and ordered the Northwestern instru-

ments removed from the building. An arrangement
will be made with the Twin City Telephone Company for an extension of its interior exchange, covering the courthouse.
The contract is for 50 instruments at $20 a month, and additional connections at
50 cents each. The Northwestern's bill will be fought
in the courts before it will be paid, according to
members of the board. They declare that the instruments were installed in the different offices, from
time to time, without sanction of the board.
E. H. Moulton of Minneapolis, president of the
Twin City Telephone Company, has returned from a
trip East and declares that the controlling interest
in the stock of the company has not passed to Pittsburg capitalists. On the contrary he has just secured a block of stock which has been held in Chicago.
The Twin City slock, both common and preferred, is held in St. Paul and Minneapolis.
The Zenith Telephone Company of Duluth has
asked a permit to construct a subway system in the
business district of the city.
The Little Wolf Telephone Company, with headquarters at Fond du Lac, Wis., was sold at receiver's
sale to Leander Choate of Oshkosh, Wis., for $65,000.
The company has an exchange of 800 connections in Fond du Lac and 450 miles of lines.
The
purchase price covers the bonded indebtedness.

The Northwestern Telephone Exchange Company
has cut the toll rate between the Twin Cities and
Mankato. Minn., the new rate behig 20 cents for
two minutes and five cents for each additional minute.
This is done in competition with the Minnesota Valley Telephone Company, which
made a
30-cent

rate.

:

May
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automatic telephone exchange is to be installed
Towner, N. D., as soon as the materials arrive.
The Bloomer (Wis.) Telephone Company has in-

An
for

creased

its

capital

Home

been organized at Centerville, Iowa, as the successor
of the Centerville Telephone Company. The capital
stock is $60,000, and numerous extensions and imRprovements will be made.

Monopolistic
The Connecticut

a

There
Zanesville.
free talk over these farmers' lines by outsiders.
to the
goes
cents
of 10 cents is charged; five

new switdiboard

at

is

A

no
fee

com-

the farmer from whose house
This plan has provided quite
the person is talking.
a little revenue for the companies.
telephone systems are
farmers'
The Knox County
being connected with the Vincennes company, and
soon the city wires will reach a thousand farmers.
An important meeting of representatives of all the
telephone companies of Sullivan County was held in
Sullivan on April 25th, at which arrangements w-ere
made for unifying the various lines and installing a
complete county service. It is estimated that it will
give Sullivan direct communication with 12,000 telephones in Sullivan and adjacent counties. Under the
agreement the local company w-ill operate all teleThe general exnhones in Hamilton Township.
change will be located in Sullivan and the arrangement made will give free service with all telephones

pany and

five cents to

Daviess and Clay Counties and Crawford
County, III, and connection with the Independent
system will give free service in Vigo and Knox

in Greene.

Counties.
The following new telephone companies filed articles of incorporation in this state during last week.
The name and address of the company, amount of
capital stock, territory to be served, and name of
one director are given
Sulphur Springs Telephone Company, Sulphur Springs; S7,ooo;
Sulphur Springs and in Henry County; J. W. Whitworth.
Mt. Lebanon Telephone Company, Brandywioe Township,
Hancock County; S3,ooo; in Brandywine Township; Emanuel
Smith.
Washington County;
Local Union Telephone Company,
$10,000; in Washington County: T. T. Morris, Washington, Ind.
Mooresville Telephone Company, Mooresville; filed amendment to articles of incorporation and increased capital to Si2,ooo.

F.

Indiana Long-distance Company.
of the New Long-distance_ TeleIndianapolis have authorized a
$5,000,000 mortgage to take the place of the $1,000,000
mortgage issued in July. President Sheerin of the
company says that the growth of the business has
been a surprise to the company as well as to the
public.
The company will make a number of extensions, complete its lines between Indianapolis and
Louisville and St. Louis, and construct additional
It will also build, lines
circuits between these cities.
Mr. Sheerin also stated
to Logansport and Peru.
that it is now definitely settled that Indianapolis and

The stockholders
phone Company of

Chicago will have Independent telephone connection
by fall. The Independent people have got a foothold in Chicago and will build lines radiating from
that city and will connect with the long-distance

and other points further east. At
a recent meeting the stockholders re-elected the old
board of directors, who in turn re-elected S. P.
Sheerin, president; A. M. Ramsey, vice-president;
H. B. Sales, secretary, and A. H. Nordyke, treasurer.
j.he report of the secretary for the fiscal year showed
$16,602.49 passed to the surplus, after the payment
of the expenses of every kind (including quarterly
one per cent, dividends), which, added to the $14,085.77, surplus of last year, makes the present total
surplus $30,688.26.

lines at Lafayette

More Telephone Patent

suits

Law

in

legislative

Litigation

Injunction suits have been brought by the Kellogg
Switchboard and Supply Company of Chicago, in
the United States Circuit Court, against the Stromberg-Carlson Telephone Manufacturing Company of
Rochester and Chicago, and the Louisville Home
Telephone Company of Louisville, K^., asking that
the former be restrained from infringing (by manufacture and sale) patent No. 718,855, granted to
Kempster B. Miller, for a telephone wall set, and
that the latter be restrained from infringing (by
purchase and operation") reissue patents Nos. 12,031,
granted to Francis W, Dunbar for a two-wire telephone system, and 12,090, granted to William W.
Dean, for a two-wire testing system.
In relation to these suits, an officer of the Stromberg-Carlson
Telephone Manufacturing Company
said that the action based on patent No. 718,855 related only to woodwork purchased by his company
in the open market and not used by the Louisville

The
boro.
ital

The accompanying
of Sage
ket by

Connecticut.

illustration shows a new form
ohmmeter that is being placed on the marMachado & Roller of New York city, the

Hanchett and Sage patents. This
differs from the old form in having
galvanometer and an induction coil. Two
switches are also provided and with the aid of one
either the telephone receiver or the galvanometer

licensees under the

committee

judiciary

People's Mutual Telephone Company of Hillshas been authorized to increase its cap-

111.,

from $5,000

New Combination Ohmmeier.

are

GENERAL TELEPHONE NEWS,
farmers'

system, and lines running from Osian, Sheldon and
Roanoke, respectively, will make connections and put

up a

The other

has adversely reported the bill repealing the general
telephone law by which no new telephone company
can install a service without securing a Superior
Court order stating that public necessity and convenience demand
such service.
This law was
enacted through the influence of the Southern New
England (Bell) Telephone Company. As that company covers the state, it would be practically impossible for an Independent company to obtain the necessary court order.

Indiana Telephone Items.
The Uniondale Telephone Company,

Company.

directed against the Louisville company.

stock to $15,000.
and Correctionville

exchanges in
The Cherokee
Iowa and the connecting toll line have been sold to
which
Company,
Telephone
County
the new Cherokee
is controlled by the New State Company.
The Wisconsin Telephone Company is building a
between Kaukauna and
line
direct long-distance
Manitowoc, Wis., to handle the Green Bay and
northern Michigan business. This will shorten the
distance and simplify the service.
The Appanoose County Telephone Company has

Telephone
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new instrument

added

a

may

be used as the current detector at will.
The
other applies either direct current from the batteries
or alternating current from the secondary winding
of the induction coil at will.
The galvanometer is of the D'Arsonval form, unaffected by external magnetic influences, well balanced so that care in leveling is not required, and
of a sensibility even superior to that of the telephone receiver. It is of course also unnecessary to
place the meter in any particular meridian in order
to bring the galvanometer to zero.
The galvanometer is a valuable adjunct in -that it enables the set
to be used where there is too much noise to make
the employment of the telephone receiver possible

to $10,000.

A

telephone system will be installed at Capon
Bridge, W. Va., by the recently incorporated Capon
Bridge Telephone Company, which is capitalized at
Edward Oats is among the incorporators.
$10,000.

The automatic telephone system in use at Fall
River, Mass., seems to be successful. The number
of subscribers' stations is now over 1,000.
delegation of citizens
from Lewiston and Auburn.
Maine, recently visited the Fall River plant and
made an investigation with a view to installing a
similar system for the two towns.
The committee
was favorably impressed and will recommend the
installation of an automatic exchange.

A

The London Home Telephone Company has

re-

cently been incorporated and has absorbed the Madison-Clark Telephone Company of London, Ohio.
The officers of the new company are President,
W. M. Jones; treasurer, R. W. Boyd; secretary and
manager, VV. J. Much.
These, with E. L. Barber
and H. S. Mitchell, constitute the board of directors.
The company will do some rebuilding and intends
to dispose of the South Charleston and South Solon
plants to S. B. and J. F. Rankin of South Charleston,

and further gives a means of working from a false
zero in making the Murray test.
The induction coil makes it possible to compare
capacities and inductances and to measure the resist-

Ohio.

ance of

:

NEW COMBINATION OHMMETER.

MANUFACTURERS AND DEALERS,
The Swedish-American Telephone Company of
Chicago has issued a new catalogue in the form of
an "art souvenir." Illustrations of the company's
products, including telephone switchboards and parts,
are artistically set off by pen drawings, and descriptions of the different pieces of apparatus are given
at the end of the book.
The cover is of dark green
with the name of the company embossed in gold.

In a 100-page catalogue, known as Bulletin No. 2,
the publication department of the Stroniberg-Carlson
Telephone Manufacturing Company of Chicago has
compiled information and data which not only describe the company's apparatus in a clear and simple
manner, but which should also prove of assistance
to farmers and small buyers of telephone apparatus,
for whom the bulletin is intended.
The publication
is devoted to bridging telephones and gives apparently all the information needed to proceed with
the organization, building and maintenance of a
rural telephone line.
The illustrations of the apparatus and of the various details of line construction
are of an excellent quality, the wiring diagrams
being particularly clear.
chapter is devoted to
village telephone systems, troubles and their remedies
are discussed, and the book closes with a model
constitution and by-laws for a telephone company
and samples of petitions for right-of-way and permits.
full index completes the bulletin, which is
a credit to its compiler.

electrolytes

or

internal

resistance

of bat-

comes into play when locating faults
where an electromotive force exists at the
fault, as for instance in a submarine cable, where
one or more conductors are grounded or both open
and grounded. By keeping the telephone-receiver
teries.

on

It also

lines

circuit closed the electromotive force at a fault of
this kind causes a- continuous current to flow which
does not affect the telephone receiver, the alternating

_

current from the induction coil of the instrument
alone being effective for use in obtaining a balance.
The number of cells of battery has not been reduced and the overall dimensions have not been increased, while the weight is only about a pound
more than that of the original form of apparatus.
asserted that tests that have recently been
the most severe service conditions show
this form of meter to be superior in every way to
a bridge and galvanometer for the location of faults.
It

is

made under

Rauscher Push Buttons.
The accompanying

cuts

illustrate

three styles of

push buttons manufactured by John Rauscher of St.
These buttons are finished in maple,
Paul, Minn.
oak, ash, imitation walnut, cherry, mahogany and

A

A

The Automatic Electric Company of Chicago has
begun the shipment of automatic telephone equipment to the Dayton Home Telephone Company of
Dayton, Ohio, and the Citizens' Telephone Company
of Grand Rapids, Mich. The Dayton company will
begin business with 6,000 stations, and its ultimate
capacity will be 19,000. The Grand Rapids company
will have a present installation of 5,000, with an ultimate capacity of 19,000. Both of these companies
have erected new buildings which were designed
especially for the automatic exchanges. An interesting feature of both, of these large installations will
be that no party lines will be used, each subscriber
having a private wire. The Automatic Electric Company is also manufacturing complete equipment for
the Citizens' Telephone Company of Columbus, Ohio,
in which plant 7,000 stations will be installed at

with an ultimate capacity of 19,000. The Northeastern Telephone Company of Portland, Maine, has
also placed an order with the Automatic Electric
Company for 2,500 telephones and switches, the
switchboard to have a capacity of 10,000. The recently organized Commonwealth Telephone Company of Manchester, Iowa, has placed an order with
the Automatic Electric Company for the equipment
of 1,200 stations, with a capacity of 10,000. An
order has also been given by the Wettstein Construction Company, which will build the new exchange in Burlington, Iowa. This order calls for
the present equipment of 800 stations and an ultimate

first,

capacity of

10,000.

RAUSCHER PUSH BUTTONS.
Brass springs are used in all the push
buttons.
Mr. Rauscher is well known as one of the
largest manufacturers of push buttons and other
similar products and supplies some of the largest
dealers in the country. Every known make of push
button is turned out at the Rauscher factor}^, from
rosewood.

the cheapest to the most expensive.
Mr. Rauscher
has recently added improved machinery and is,
therefore, able to supply the demand for his products
more quickly than heretofore.

The Illinois Union Railway Traction Company
has filed articles of incorporation with the Warren County, 111., recorder of deeds.
The capital
stock is $500,000 and principal offices are at Monmouth. The company proposes to construct a system of interurban electric roads north from Monmouth to Aledo, Rock Island and Muscatine, and
from Monmouth south to Roseville, Macomb, Hamilton and
Keolcuk.
W. W. McCullough. Monmouth, in., is one of the directors.
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Why

Tidai Energy is not Economical
for Industrial Purposes.'

Bv

C.

P.

the vicinity of

may

be taken

to eight feet

Baillairge.

and fall of the tides in
Quebec on the Lower St. Lawrence

The mean or average
at,

rise

say, 12 feet, tlic

neaps being seven

and the high and spring

tides 14 to iS

feet.

thus seen that one of the difficulties of dealing with the problem is the constantly varying velocity which any system of gearing to be operated by
the tides must be subject to, and which must be
sometimes as great as from one to three since a
rise at neaps of six feet can only create directly a
•motion having a velocity equal to but one-third of
that due to a rise at springs of 18 feel in the same
number of hours; because of the varying attraction
or nower of attraction of the moon and sun and
according as they arc in coniunction, as during what
arc called the sizygies, when the moon and sun both
pull the same way. or in opposition, as at full moon,
when their pull or influence is exercised in opposite
and a minimum when the moon is in
directions
quadrature, when the then influences of the two
attracting bodies are counteracting each other.
Ap'ain. as there are, during the 24 hours, two rises
and falls of the tides, and as at high tide, there is
a momentary lull before the tide begins to ebb and
at low tide a similar interval of what is called "slack
water." there must also be in the working of any
machinery actuated directly bv the tides, the same
dead points or nearly complete stoppages, which
would render such a power as that of the tides absolutely out of question, even if it could be economicIt is

;

:

ally utilized for such services as electric tramways,
electric lighting or other services which require to

be continuous, and which, even if the motion of the
tides were continuous, could not either be of uniform
intensity; since, as already said, the varying velocities of motion must at certain moments of the day,
more so during certain periods of the month and
still more so during the varying seasons of the year,
be subjected to constantly varying fluctuation.
But this alternating action of the risin? and falling
tide water can be made continuous in its results, as
with the wind, which is another intermittent or irregular source of power. In the same wav as the
wind can be utilized at irregular intervals for work
as in
not necessarily consecutive or continuous
pumping water into a railway or other tank, sawing
firewood, threshing grain, pumping out the bilge
water of a pontoon or other vessel, grinding corn,
etc.— so could the tides be utilized; but for continuous
action, the only and best way in which the power
afforded by them can be brought to bear, or one of
the best ways in which this can be done, is by pumping and storing sufficient water in a reservoir or
cistern of adequate dimensions, to hold out from
tide to tide, or from day to day. moon to moon, and
season to season. The dimensions of the recipient
would have to be regulated so as to equalize the
outflow from it or nearly so, and the outflowing
stream could be used to revolve an overshot or breast
or, better with a turbine, to give the conwheel
Tide motion, it is evitinuous motion sought for.
dent, might thus be utilized successfully, more especially in such inlets or estuaries as the Bay of Fundy,
where the rise of the tide attains to 40 and even 60
feet, and, in some such estuaries, in other parts of
the world, where the tidal amplitudes are very great.
The mechanical action of the tide above alluded
to may be secured in two ways, viz., either by a float
or pontoon rising and falling with the tide, and
bv means of a connecting rod, as between the crank
and piston of a steam engine, through or without
the intermediary of a working or oscillating beam,
procure a rotary motion capable of being multiplied
by gearing into a speed practicable for some purposes; or by a more direct method of tidal action
resorted to in a good many cases already, which consists in enclosing as large an area for the storage of
tide water, as can be had by damming a ravine or
the mouth of an estuaiy or river so as to permit
the rising tide to overflow the dam in a way to fill
the enclosure. Upon the tide receding," the volume
of water impounded (especially when supplemented
as it may be by the flow of the river itself, or even
if there be no other delivery of water into the enclosure) will suffice to keep a turbine or other wheel
going during the whole interval between two successive tides, with, of course, increasing energy as
the tide falls, and again decreasing power as it rises.
As early as 1847 the writer advocated the damming of the St. Charles estuary, across from the
city of Quebec to the Bcauport side, a distance of
This would have
quite a mile at the site proposed.
kept up the water within the dike to high-tide level
Now it is conceivable how, in
all the year round.
this case, the falling tide might be rendered useful
and, so to say, operative, though in an indirect or
negative manner, by having along the dike, on its
outer side and running its full length or less, a Hue
of shafting laid below low-water level and causing
it
to be worked or rotated at intervals along the
line, by as many turbines driven by the outpour of
water through sluices provided for the purpose. The
shaft, as in the hold of an ocean steamer, is carried
along on proper pillar blocks to the screw propeller
prolonged into a power house at either or both ends,
on the opposite shores of the river, the size of the
;

;

I.
Abstract of paper read before the annual meetme of the
Canadian Society of Civil Eogioeers at Montreal, Que., Janu. ry

a? to 29, 1903,

May
with an equal rise and
power only equivalent

basin being such that, continuously replenishing by
the flow from above, such a sheet of water would
fall but very little until supplemented by the next
rising tide through overflow weirs for the purpose,
with their crests at the proper level and with gates
adjustable to suit.
Still, however, would this be an expensive mode
of getting power, and especially power of such a
constantly varying nature as that due to the greater
or less velocity of action of the actuating turbines
under the constantly varying head of water, consequent upon the rise and fall of the tide on the outside
of the dike, and applicable only to intermittent work
while shifting again, with the hour of the day and
night, and thus most unsatisfactory.
It will be inmicdiately evident that in order to
subserve any practical purpose in the arts and trades,
the very slow motion of the rising or falling tide

fall of tide, is a source of
to about one-half or twothirds of a horsepower in 24 hours.
But a horsepower, as just set forth, is equal to
33,000 pounds raised one foot high in one minute of
time, or 33,000 foot-pounds; and in 24 hours there
are 1,440 minutes; therefore, must we utilize double
the number of feet, or 2,880 square feet of float area
to secure the power of one horse working during 24
hours at the rale of 33,000 foot-pounds per minute.

And even if we take but 30,000 foot-pounds per
minute for a horsepower, as some would have it, and
suppose this power to be exerted only during eight
to 10 hours out of 24 hours, still do we arrive at
the conclusion that in round numbers it requires an
area of 800 to 1,000 feet, or thereabout, of water
surface, to represent one horsepower, or a float of,
say, 40 or 50 feet by 20 feet, or for 100 horsepower,
say again, one of 800 to 1,000 feet by 100. And,

;

must be converted into one much more rapid. It
has already been said that the average direct motion

therefore, if the writer's figures be correct, it is not
to be wondered at that the power of the tides has
never as yet been, nor is ever likely to be, economically utilized for industrial purposes.

or velocity obtainable at Quebec and vicinity may be
taken at 12 feet rise and 12 feet fall, or 24 feet per
tide, or say, per 12 hours; though, due to the retardation of the moon's motion, the tides be some
50 minutes later on each successive day. This is
eq>nvalent to a motion of two feet per hour
or,
taking it another way, the rising and falling tide
can only cause one revolution of a wheel in 12 hours,
if actuated by crank action.
Such motion or rotation of a wheel can be conceived of as actuated from a floating body rising
and falling with the tide, the wheel being equal in
circumference to the combined flow and ebb, or, say,
24 feet, and. therefore, of a diameter of eight feet.
or a little less, a vertical rack taking hold of and
lifting one side of the wheel through half its circumference during rise of tide and the ebb pulling
it
down by an equal amount by a corresponding
vertical rack on the opposite side, while several revolutions per diem might be obtained by applying the
rack to a pinion on its shaft, and thus get, say, one
revolution per hour instead of only one in 12 hoi'.rs.
But this system of causing the wheel to rotate,
while true in theory, would be difficult to carry out

Morehead Return Steam Trap.

;

in

practice.

Now, supposing

all

the

difficulties

1903

The condensation

from any steam-heating or
cooking apparatus must be removed and the more
quickly it is removed the drier and more effective
will be the heating surfaces.
It is extravagance to
waste it as it is pure water, and hot. The most

way

effective

deliver

it

to utilize the heat
into the boiler before

contains

it
it

loses

its

is to
latent

and in no other manner can the condensation
be handled as quickly and with the same economy
heat,

as with a return trap.

The Morehead return trap is constructed of steel,
the heads and longitudinal seams being closely riveted and caulked, to withstand any pressure car-

of

construction and rotation overcome, still have we as
yet but a wheel rotating only twice in 24 hours, or, of
course, too slow for anything but astronomical purposes, and too irregular for that.
are told in mechanics that the net duty ^e-

We

from machinery

rivable

of the

friction

in general, due to loss by
ooerating mechanism, is but 85 per
power, or a 15 per cent, loss of

cent, of the initial

energy; and the machinery in this case, to arrive at
a reasonable velocity for any purpose must fiot only
be doubled, trebled or quadrupled, but it must be
multiplied by five or quintupled; and if the same
retardation
by friction obtained
allowance
for
throughout, the loss would be not less than five
times 15-, or 75 per cent, leaving but one-quarter of
the initial power to the good.
If, however, the loss by friction, as may sometimes
be warranted, be taken at only 10 per cent, instead
of 15, there would still be but four horsepower reallized out of every 10 of the direct lifting or falling
power of the tide, and this alone is enough almost
to dissuade anyone from falling back upon or appealing to the tides for a lucrative mode of creating
or utilizing power; and if we attempted to reach such
higher velocities of revolution as required for electric power purposes, it is easy to see how the whole
or i3early the whole of the initial power of the tides
might be absorbed in so doing, and not enough of it
remain to make it a paying business.
Therefore, it is probable that if the tides have
not as yet been utilized by man. it is because he has
by mental processes gone through the line of reasoning here laid down, and thus become convinced of
the futility of making the trial, especially under the
discouraging consideration that not only is there
the loss by absorption by rubbing surfaces, but the
other allowance of 10 per cent, for wear and tear,

and consequent

The

tide

repairs, etc.

wave has no greater power than

that

required to raise its own weight of water
to the average height of one-half a tide, or one-half
the weight of water to the full height or amplitude.
In other words, the lifting force of the tide per
square foot or of the moon and sun which actuate
average rise and fall of 12 feet, here
it,
is, for an
assumed approximately equal to 12 cubic feet of
water, or 750 pounds raised to an average height
of six feet, viz., 4,500 foot-pounds, or, as said before,
to one-half the weight of 750 pounds, or 375 pounds
lifted to a height of 12 feet.
But we have the same force or power developed
in the falling tide, as with an ordinary waterpower,
or the power exercised by falling water.
The 4,500 pounds has thus to be doubled to be
representative of the power developed by a whole
tide of rise and fall, or flow and ebb; and as there
arc two such tides, roughly, in 24 hours, which (unlike a horse that must have rest and can only labor
for eight to 10 hours a day), are constantly and
automatically at work, we thus get at the fact
that one and every square foot of water surface exercises a power of 18,000 pounds during the 24 hours.
Now a horsepower (11. P.) is estimated to be
equivalent to 33,000 pounds raised to the height of
one foot in one minute of time, or 330 pounds raised
to a height of 100 feet in one minute of time.
Thus,
then, every square foot of water surface in such a
tidal river as the St. Lawrence from above the gulf,
to somewhere above Quebec, or in any other river

which

is

MOREHEAD RETURN STEAM TRAP.
on the boiler without breaking. It is simple
and all working parts are on the outside, in plain
sight, and easily accessible.
This trap is located six
feet or more above the water line of the boiler. The
water from the condensing surfaces is forced by the
pressure of steam from behind, through a pipe leading to the trap, with a swing check valve close to
the latter. As soon as sufficient water has entered
the receiver to overcome the counterbalance weight,
the receiver tilts down, allowing the water to pass
through the discharge pipe, at the same lime opening the steam valve, which has a pipe connected
ried

'

with the dome of the boiler.
By equalizing the pressure on the surface of the
water in the receiver with that in the boiler, the
water, in simple obedience to the laws of gravity,
flows into the boiler.
As soon as the receiver is
empty it tilts back as before, and again refills. The
trap

is

prompt

in

opening and closing, its action
When once set up

being entirely due to gravity.

requires no further attention.
It takes the water
from the condensing surfaces whether they are above
or below the water level in the boiler, and automatically returns it to the boiler at the temperature due to the pressure at which the steam is
condensed. There is no outlet by which the steam
can be wasted. The trap is quick and positive in
delivering the water into the boiler against any
pressure, and regardless of fluctuations of pressure.
It supplies all the water needed in the boiler from
the main water pipe, providing there is enough
pressure on the main to lift the water to the trap,
thus performing the duties of a pump or injector.
It operates equally well with high or low-pressure
coils, or coils using exhaust steam,
allowing no
it

condensation lo collect in them.
For a boiler plant of 200 horsepower having an
efficiency of 65 per cent, and an evaporation of 6,900
pounds of water per hour, from and at 212 degrees,
under average conditions, the saving effected by a
Morehead return trap for a year is said to be more
than twice the cost of installing one large enough
lo handle such a plant.
Where a Morehead return trap is not employed,
the usual way of handling
condensation is by
means of a pump. A comparison of the two methods shows many points of advantage in favor of
the former.
The manufacturer of the Morehead return trap,
the American Blower Company of Detroit, Mich.,
asserts that it requires practically no attention, needs
no lubrication, will not race or run away, is noiseless,

and requires

little

room and no

foundation.
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McGarvey Vibratory-motion Devices.
3-ears ago Edward ilcGarvoy of Bellebegan a series of experiments on vibrators of dilTereut l<inds, witli a view of constructing, if possible, an automatic weigbt recorder for
railroad scales.
After experimenting on various devices embodying the principles of harmonic vibration he is said to have obtained satisfactory results
with a thin steel ribbon stretched between pivoted
nodes, which was so acted on by the levers or
beams of a scale that any change in the weight
applied w'ould produce a change in the rale of vibration of the ribbon by increasing or decreasing
The vibrating rate w-as maintained by
its tension.
electromagnetism and transmitted by the same
means to the recording mechanism, wherein a set

About four
Pa.,

fonte.

of musical reeds was acted upon.
It is stated that
certain ones of these reeds would vibrate in sympathy with the ribbon and produce an accurate
record of the weight.
special self-adjusting interrupter was constructed, and the tendency of the
parts to stick by the action of the current was overcome by the addition of a special electromechanical
tapper.
i\Ir.
i\lcGarvey was ably assisted in this
W'Ork bj' Guy C. Linn of Cleveland, Ohio, and the
machine described was protected by patents.
Mr. McGarvey's attention w'as also attracted to
valuable uses of the harmonic principles along other
lines, several of which have since been worked out.
One of these devices, for which a patent has been
applied, is a party-line, selective-call and lockingout telephone system, by which, according to the
assertions of the inventor, any number of subscribers up to 25 can be placed on a line, any one
of which can call, or be called, without ringing the
This device is said to be of simbells of the others.
ple design and to be applicable to instruments of

A

an3'

Curve

of

Candlepower and Resistance.

After making several attempts to obtain accurate
information as to the relation of candlepower and
resistance of incandescent lamps and being unable
to get from photometrists reliable measurements at
low candlepower, the Wirt Electric Company of
Frankford, Philadelphia, has had prepared the ac-

companying

candlepower
and
resistance
curve.
W. Langley of Case School of Applied Science, Cleveland, made the tests and obtained the data from which the curve was drawn.
The curve is plotted with candlepower as ordinates
and percentages of lamp resistance in series with
the lamp as abscissa.
The curve begins at 16
candlepower, with normal resistance and shows how
the candlepower decreases as resistance is added.
It
is correct for incandescent lamps with an efficiency
of 3.1 watts per candle. The curve shows the required resistance in a dimmer, relative to the reProfessor

353
lem, a creditor with a claim exceeding $76,000, and
the largest stockholder in the
corporation.
The
debts of the company, it is alleged, exceed $235,000."

BOOK TABLE.
Twentieth Century Manual of Railway and
Commercial Telegrai-hy. By Frederic L. Mever.
Chicago and New York: Rand, McNally & Co.
1902. Pp. (41/2 by seven inches) 249, with
illustrations.
Price, $1.

J.

diagrams

and

This is a practical book written by a practical man
who has had 14 years of telegraphic experience on
some of the fastest wires of the United States, Canada and Mexico. The work is intended for the beginner in commercial telegraphy, but contains much
information for skilled telegraphers and will also be
found useful by the business man or anyone who uses
telegraphy for the transaction of business. Brief instruction in elementary electricity is given in the
first part and the following section describes the
JVIorse system of telegraphy.
Then follow instructions on commercial business, railway telegraphy,
block signaling, technical orders and reports and
advanced and expert commercial telegraphy. The
book is well illustrated with diagrams of apparatus,
colored drawings of the color signals used on trains
and engines, and also facsimile telegrams, train orders, railway messages and commercial and railway
forms, which are very useful to the telegraph student.

The

Electroplating and Electroretiking of Metedition of Alexander Watt's
Revised and largely rewritten
by Arnold Philip. New York: D. Van Nostrand
Company. 1902. Pp. (5%, by fH inches) xxiv.,
680, with 160 illustrations and 14 tables.
Price,
Being a new
"Electrodeposition."

als.

$4.50.

make.

The work of the late Alexander Watt on electrodeposition is a well-known book.
Mr. Philip has revised it to a considerable extent and added some one
hundred pages of new material. The most important
part of the new matter, and, in fact, of the whole book,
is original with Mr. Philip, and consists of a discussion of the electrorefining of copper. The subject
has been considered chiefly from the financial side
and while the author states that a similar treatment
with very slight modifications could be applied to

By using the principles of harmonic vibration this
same inventor has also devised a syntonic spacetelegraph system, which is said to do the work in a
thoroughly practicable manner. The ordinary tapper used with the coherer is replaced by a thin vjbrating reed tuned in unison with the vibratory
iVlr.
rate of the interrupter at the sending station.
McGarvey has also found the vibratory system applicable to the following systems, some of which
have been worked out
selective annunciator system for use in elevators, hotels, etc. a system of
recording watt, volt and ammeters for light and
power installations indicators to show the number
of alternations per second in an alternating-current
circuit
an automatic and autographic telegraph
system by which printed matter and sketches can be
transmitted and recorded.
For the purpose of patenting, perfecting and marketing these and other inventions of Mr. McGarvey
relating to harmonic
vibration, the
International
Electric Company of
Bellefonte, Pa., was organized last fall with Hugh S. Taylor as president.
The patent rights of this company have quite recently been purchased by the Central Electric and
Manufacturing Company of Youngstown, Ohio, a
corporation composed of a number of local business
men of Youngstown. Mr. McGarvey wnll take a
position with the Central company and will develop
new ideas along the line of harmonic vibrations.
factory will be erected at
Struthers, Ohio, a
suburb of Youngstown, where these goods, together with a complete line of electrical supplies
and specialties will be manufactured.
:

A

:

;

:

A

Power Transmission

for Clermont-Ferrand, France.

The gas company of Clermont-Ferrand, France, is
now making an interesting hydro-electric installation
which

designed to reinforce its existing electrical
are situated on both sides
of the River Sioule, below a large dam which forms
a lake about four miles long, having an average
breadth of 130 yards and a surface of 250 acres.
Independent pipe lines, fixed in masonry, will supply
each of the six 1,000-horsepower turbines, which are
of the horizontal-axle Francis type. Each turbine
will be connected to a Westinghouse three-phase,
plant.

is

The new works

8oo-kilow'att

operating at 333
revolutions per minute. The two exciters, of 37.5
kilowatts each, are driven by small auxiliary turbines.
The voltage will be stepped up to 20,000 by means
of single-phase transform.ers, grouped in threes. The
overhead transmission line is to be double, and about
30 miles in length. Poles and cross-beams will be
of wood, the latter being boiled in paraffin and then
covered with a layer of tar. The setting up of the
line, as well as the construction of the electrical and
mechanical apparatus, has been undertaken by the
Societe Anonyme Westinghouse of Havre. The hydraulic part of the work has been hurried forward
during the last year and is now- well advanced, while
the mechanical and electrical equipment is just finished.
Current will be sold at Clermont-Ferrand,
which is a great center for the rubber trade, for both
lighting and power, and considerable development
of the existing works is expected.
i,ooo-volt,

alternator,

PERCENTAGE. OF LAHP RESISTANCE

IN SERIES WITH LAMP
CURVE OF CANDLEPOWER AND RESISTANCE.

sistance of the lamps, for any dimming effect to
two-tenths of one candle on each i6-candlepower
lamp. If extended, the curve would reach zero at
about i,oco per cent., or, in other words, to bring
a lamp down to a black carbon (viewed in the dark)
10 times the hot-lamp resistance will be needed.
This, curve will be found especially valuable by the
designer of a lamp dimmer, as it enables him to
proportion the different steps in the resistance properly and indicates the total amount of resistance
th^t can be used effectively.

National Electric Light Convention
Notes.
H. T. Hartman, editor of the question box for the
coming convention of the National Electric Light
Association, Chicago, May 26th, 27th and 28th, has
already received over 200 answers to the preliminary
Nearly every
list of questions sent out April ist.
one of the 125 questions has been answered. A supplementary list, nearly as large, has just gone to the
members, and the question box this year promises
to be an encyclopcedia of useful knowledge for central-station managers.
Robert L. Elliott of Chicago, reporter on theft of
current, has prepared an excellent report for the
Chicago convention, describing different ways in
wdiich electric current is stolen, showing means for
detecting the guilty persons, and suggesting methods
for preventing the possibility of theft. The report
will also show which .of the states have laws punishing this crime and what uniformity exists in the
laws of the different states. It is hoped that a
uniform law can soon be exacted in all the states.
C. O. Baker, Jr., master of transportation for the
National association, announces that the New England Passenger Association, the Trunk Line Association, the Western Passenger Association and the
Southeastern Passenger Association have granted a
rate of a fare and a third, on the certificate plan,
from all points in their respective territories to Chicago and return for members and delegates attending the convention.

Receivers for Helios-Upton Company.

A

Boston dispatch, dated April 28th, says
"Norof Somerville and Edward Davis
of Philadelphia to-day w^ere appointed by Judge Colt
in the LTnited States Circuit Court receivers of the
Helios-L^pton Company, a New Jersey corporation,
places of business at Peabody, Mass., Philadelphia and Chicago, and engaged in the manufacture of electrical appliances. The receivers were
appointed in a suit brought by King Upton of Saw'ith

The

Council of Harrodsburg, Ky. (J. H.
Grimes, mayor) has voted to issue $iS,oco of bonds
for the installation of an electric-light plant.
City

:

man W. Bingham

the electrolytic refining of any other metal, it is to be
regretted that the lack of space prevented his attempting it in this volume. In those parts of the work
for which the reviser is responsible a successful attempt has been made to avoid theoretical considerations as much as possible.
The importance of the
financial side of the question has been brought out
in every case.
In some instances the old material
has not been revised or brought up to date with as
much care as might have been expected, but on the
whole the book forms a valuable reference book for
the electrotyper or anyone interested in electroplating

and electrorefining.

The first part of the book covers in a thorough
manner such subjects as primary and secondary batthermopiles, dynamos,
electrodeposition
of
copper, gold, silver, nickel, tin, iron, zinc and other
metals and alloys, gilding, recovery of gold and silver from waste solutions, etc. In the second part,
which treats of electrometallurgy are handled copper refining, electrolytic gold and silver-bullion refining,
electrolytic
treatment of tin, electrolytic
production of aluminum, electrogalvanizing, etc.
The tables of specific resistances, specific gravities,
wire gauges, temperatures and other electrochemical
data are valuable as an aid to a study of the text.
teries,

The Unr'ersal
London

Electrical Directory.

By

J.

A.

H. Alabaster, Gatehouse & Co'
(six bv 9'/i inches), 1,448.
Price (in
England), 10 shillings.
Berly.
1903-

In

:

Pp.

the twenty-second edition of The Universal
Directory, are given the names of members of the electrical and kindred industries throughout the world. In addition to the new names incorporated in the present issue, much financial information is given. The book is valuable for reference and
accurate in the classified sections as a buyer's guide.
The book has been thoroughly revised and for simplicity and facility of reference is divided into four
group.?
British. Continental, United States of America and Colonial.
These groups are again subdivided into alphabetical
and classified sections,
making in all nine subdivisions containing a total
of 30,990 distinct names. Of this number. ii.oSo
names are in the British section, 9,405 in the Continental section, 7,040 are attributed to the United
States, and 3,465 to the British colonies.
The section devoted to the United States is inadequate, and
the value of the "Red Book," as it may be called,
to American users lies in its lists of British and
Continental addresses.
this,

Electrical

—

The Norman Milling and Grain Company has just
completed the installation of an electric-light plant
Norman, Okla. The company has a contract for
lighting the town for 10 years.
D. L. Larsh is
manager of the company.
at
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CORRESPONDENCE.

Northern California Power Development.
The

installation

of

the

N'alley

Cocntici

pushed.
California is being vigorously
\\ hile the corporation is an independent organizaPower
Counties
the
B.\v
with
tion, it is associated
Company of Colgate. Nevada County. Cal., ilie offiThey will, therecers of the two being the same.
fore, co-operate with one another in the generation
new^
plant will expower.
The
and distribution of
ceed all other electric power-generating works in
the northern part of the state, excepting the establishment at Colgate. Power for the operation of the
Valley Counties plain will be taken from French
Creek, a tributary of the North Fork of the Feather
An immense storage reservoir is to be
River.
formed there by the construction of a dam no feet
To carry the water to the head of the
in height.
pipe line a tunnel iWi miles in length must be pierced
through the solid rock. Inside this tunnel large steel
pipes will be laid and carefully incased in a bed of
concrete two feet thick, which will form a channel
The
for the water after the metal has rusted away.
pipe line serving the impulse wheels at the power
house will have a vertical fall of 1,340 feet, and deWith the exception of the
liver 3,000 horsepower.
San Joaquin electric power plant in Fresno, and that
of the Redlands Electric Power Company at Mill
Creek Canyon. San Bernardino County, the Valley
Counties' service pipe will have a higher head than
any other in California. The head of the service
pipe of the San Joaquin Power Company's plant is
1,400 feet, while the Mill Creek plant's pipe has a
The drop of the Bay
vertical fall of ^,coo feet.
Counties' feed pipe at Colgate is only 700 feet, or a
little more than one-half of that of the new plant.
Everywhere throughout the northern part of California electricians are conserving the drainage of 'the
water-sheds for the generation of electric light and
power. The Valley Counties is only one of a number of important plants that are now in the course
One of them is being constructed
of development.
on the McCloud River by a South Dakota corporaThis enterprise has become temporarily emtion.
barrassed, however, through the alleged dishonesty
manager,
and has been placed in the hands of
of its
When the plant is fully installed it will
a receiver.
serve a large inining section in Shasta, Siskiyou and
The
Trinity Counties with lifht and electric power.
completion of the Cloverdale electric plant, with a
maximum capacity of 2,000 horsepower, adds to the
It is estimated by
electrical enterprise of the state.
competent hydraulic and electrical engineers that
available
horsepower
o{ electhere is at least 1,000,000
tric energy within a radius of 200 miles of San
Francisco. Most of this is in the northern counties.
At present probably less than loo.coo horsepower
has been utilized.

River in

Laboratory for Scientific Research at
Niagara Falls.
The Niagara Research Laboratories is the name
of a $100,000 company which filed incorporation papers at Albany, N. V"., recently. Its objects are
To maintain a research laboratory
Slated as follows
do anafor scientific investigation at Niagara Falls
lytical and experimental work for the general public;
act as consulting engineers and experts in perfecting
and improving existing processes rent space, power
and the use of its laboratories for physical, chemical
and electrochemical investigations manufacture and
sell
chemicals and allied products, apparatus and
supplies.
The technical men interested are F. M.
Becker, R. A. Witberspoon and L. E. Saunders, who
have been aiding in the development of processes
now in successful operation at Niagara Falls. Among
the directors are J. G. White and W. S. Gray of
Kew York city. W. B. Rankin of Niagara Falls,
N. M. Pierce, Binghamton, N. Y.. and H. J. Pierce,
E. B. Stevens. W. G. Case and Dr. Elmer Starr of
:

;

;

;

Buffalo.

New

London

Power

Company's plant on the North Fork of the Feather

Technical Index.

A publication which, if maintained and developed
along the lines proposed, will prove very valuable
to all engineers has been started by the Association
de la Press Technique of Brussels, Belgium. It is
known, in English, as the Index of the Technical
Press and is to be published monthly. It will contain
a series of indices giving the title with brief explanation, the name of the author, the origin, the
date of publication and the length of the articles of
general interest appearing in the principal journals
of the technical press throughout the world. EngFrench and German reviews are indexed in
lish,
those languages, respectively, while for Italian and
Spanish the French language is employed and for
Scandinavian and Dutch journals, the German. The
references are printed only on one side of the page
and arc classified by ihc decimal system, so they
are convenient for pasting on cards for a card index.
The publisher also furnishes press cuttings, and, if
desired, trani^lalions of the articles.

transportation facilities of Keokuk. Iowa, are
According to rebe materially increased soon.
ports an electric railway is to be built to Warsaw
and another to Fort Madison. The Davenport and
St. Louis railroad will also touch the east end of the
city.

Letter.

—

London, England. April 15. The experiment with
the Lorain surface-contact system of electric traction
at Wolverhampton has had an interesting sequel.
Up to the end of April, 1902, only 1% miles of track
were running, but at the end of the period of the
contract for the experimental line with the Lorain
Steel Company, the system was extended, and at
present there are 11 miles in operation. The interest
in the system at the present moment lies in the report which has recently been issued by the Wolverhampton's corporation's electrical engineer with regard to the first year's working of the full system,
and naturally full consideration is given to the safety
of the system. From the report, only two cases of
electric shock, due to charged studs, have been notified as having occurred to pedestrians, and five to
animals, although the number of studs which have
been detected as being charged at over 50 volts
when no car was on 'them has varied considerably.
Quite apart from the question of cost (which, however, is of vital importance), the report in question
considers that the system compares favorably with
others, and that there is less danger to be apprehended than from an overhead-trolley system. But
it is an admitted fact that there is a larger consumpr
tion of electrical energy per car-mile on the Lorain
system, than is generally the case with trolley systems in Great Britain, and that the cost of maintenance is greater, in addition. As the safety of the
public has never seriously been threatened through
the construction of the many trolley lines which now
exist here, it is to be feared that the theoretical I'isk

involved will hardly justify a very wide adoption
of surface-contact traction, if the figures in Mr.
Shawfield's report are to be relied upon.
For some months past a committee, enthled the
engineering standards committee, composed of eminent members and officials of our leading engineering
attempting
societies, has been doing good work
Subto standardize engineering details generally.
committees, dealing with numerous specific branches
have been formed, and the work of the committee
has practically taken a permanent form. Under these
circumstances, funds are necessary to continue the
Private contributions have not
objects aimed at.
been lacking, but the very satisfactory announcement
has been made that the government will contribute
for this year at any rate $15,000 toward the necessary expenses. A special committee has now been
formed to regulate the expenditure of the funds as
accumulated, and the liveliest satisfaction is felt at
The
the action of the government in the matter.
work of the committee includes the preparation of
standard specifications for engineering works, and
of standard sections of rolled iron and steel, together with the standardization of parts of locomo-

m

and

appliances, all of which will
tend to reduce the cost of production and the time
taken in completion, as well as being of the highest
value to the country at large.
The views of the corporation of' the city of London concerning the appointment of a special tribunal
for the administration of traffic in London, as expressed by a member of that body, before the Royal
Commission, as means of transport in London, are
somewhat ambiguous. In short, the corporation
favors the creation of a special tribunal, but does
not wish to surrender any of the powers which it at
present holds.
the two are to be made compatible is rather puzzling, but this little piece of
maneuvering only serves to emphasize the difficulty
and magnitude of the task placed upon the Royal
tives

electrical

How

that the Tunbridge Wells telephone system
gone over to the National Telephone Company,
the progress of the Glasgow undertaking is watched
with no little interest. At present there are 8,500
telephones in operation, and there is a traffic of over
There are now
30,000.000 messages during the year.
15 exchanges open, and 4,000 new instruments have

been erected during 1902.
A good deal has been read in Great Britain, at
one time and another, concerning trolley omnibuses
and the like without running rails, but nothing of
The
a practical nature has hitherto been suggested.
Halifax corporation, however, is now considering
the possibilities of this form' of traction in connection
with a service of public motor cars.
The London County Council, at the first meeting
after the refusal of Parliament to allow the clause
in its general-powers bill relating to the wiring of
houses for the electric light, expressed great indignation at this action, and a good deal of ridicule
was cast upon the government and the London members.

The Board of Trade ofllicials have made their
inspection of the electrified Mersey railway, and permission has been given to start the new service immediately. I believe, however, that the company
docs not wish to unduly expedite matters, and that
a little more time is to be given to training the

W.

etc.

New York
New

1903

Railway Company had been
Officers of the New York,

ratified

unanimously.
and Hart-

New Haven

ford railroad say that a project is under consideration to convert the Harlem River branch of that
system into an electrical line for passenger service.
It is the desire of the management to strengthen
this company's trolley system running west of Stam-

I

Conn.
In the hearing to determine whether there is a
probable cause for holding President Vreeland of
the Metropolitan
Street
Railway Company on a
charge of criminal libel brought by M. M. Amory,
the plaintiff denied that he had started the rumors
respecting the Metropolitan Company.
Regardless
of the outcome of Magistrate Barlow's inquiry into
the merits of Amory's libel charges against President Vreeland, it is asserted that Messrs. Osborne
and Phiibin will present to District Attorney Jerome,
with a demand for action, the fraud allegations they
claim to have proved against the company.
President Vreeland has issued a circular to the stockholders of the company based upon the report of
the public accountants to whom he had referred
the charges formulated against the company, and
in which he says that it is absurd to base a charge
of corporate mismanagement upon the fact that a
disagreement does exist between the cash statement
and the balance sheet.
The General Electric Company of Schenectady,
N. Y., has secured the contract for supplying the
switchboard and its equipment for the Interborough
Rapid Transit Company's large new power house in
this city.
This board will be operated on the distant-control principle, and will be the largest switchboard in the world.
The contract price for this
board and for the sub-station switchboards is in the
ford,

neighborhood of $500,000.

A technical school, to be known as the New York
School of Technology, was incorporated yesterday
with a capital of $100,000. The directors are William Seaton and Charles Macy of this city, and C. H.
Ingalls of New Brighton.
The following New York state companies were
incorporated during the week:
Tohnson Electric
Company, New York, capital $10,000;
F. Johnson of Chicago and E. R. Hunckel of New York
being among the directors. Long Acre Electric
Light and Power Company, New York;
capital
$50,000; William Harris of New York being one
director.
United Light, Power and Traction Company, Buffalo; capital, $500,000; L. B. Grant of New
York being one director. Cortlandt Electric Construction Company, New York, capital $5,000; W. J.
Berg of Brooklyn being one director.
The Block Light Company, with a capital of $1,000,000, was incorporated in New Jersey this week.
The company proposes to acquire the business now
carried on by the Block Light Company of this city.
The incorporators are G. A. Griffin, J. B. Richardson
and G. W. Kimball of East Orange, N. J.
O.
"

L

New England News.

Now

is

employes,

2,

will continue the fight^ against the lighting companies in the next session of the Legislature.
Before adjourning, however, the Legislature passed
three important bills relating to this city.
The bills
provide in brief for the elimination of steam as a
motive power in the Park Avenue tunnel; for the
enlargement of the terminal facilities of the New
York Central Railroad, for the depression of its
tracks and for the abolition of all grade crossings.
The Elsberg rapid-transit bill, which was favored
by the Citizens' Union, was defeated.
At the close of an all-day session of the employes
of the elevated roads it was announced that the
settlement schedule arranged by the executive committee with the management of the Interborough

Commission.

The

to

May

—

Notes.

York, April 25. Commissioner Monroe's
jdan for a municipal electric-light plant for street
lighting has gone down to defeat in the Legislature,
and central-station interests shed no tears at the
However, it is announced that Mr. Monroe
funeral.

—

The Meriden Electric Railroad
Middletown Street Railway Company have reached an agreement whereby each will
Boston, April

Company and

build

25.

the

a section

of

an

electric

railway

connecting

Meriden and Middletown, Conn. The fare will be
20 cents. The Meriden company's lines are to be
operated by power from the New York, New Haven
and Hartford Railroad Company's thircf-rail power
station at Berlin.
The railroad company owns the
Meriden company. The line between Meriden and
Middletown will receive its power from the same
station, it being transmitted by a three-phase alternating system.
A. F. Gerald of Fairfield, Maine, Hon. F. O. Beal
of Bangor, Maine, and A. R. Gould of Presque Isle,
Maine, are obtaining subscriptions for the construction of an electric railway between Washington ad
Presque Isle, the first line of the kind in Aroostook
County.
A dispatch from New Haven, Conn., states that
the New York. New Haven and Hartford Railroad
Company is preparing to convert its Harlem branch
into an electric line.
By connecting this with its
electric line west from Stamford, Conn., the company
will form a route for competition with the New York
and Portchester electric railway.
The Connecticut General Assembly has passed a
resolution incorporating the Norwich. Mystic and
Westerly Street Railway Company, wdiich is authorized to build an electric railway in the towns of
Norwich, Preston, Ledyard. Stonington and North
Stonington, and it can extend its line into Rhode

The company's capital is $700,000, and it
wide powers in the matter of making traffic
agreements and' merging with other corporations.
The Buhl-Kimberley Company of Bridgeport,
Island.

has

I

;
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2,

Conn., has been incorporated. It has a capital of
$5,000,000 and proposes to build or acquire railroads,
gas and electric-lighting plants, and other works of
public and private utility. The incorporators are
Ashley T. Cole, Richard F. JMcKiniry and W. J.
Bagnell of New York.
The Connecticut Senate has passed a resolution
authorizing an issue of five per cent, bonds, amounting to $750,000, by the New London Gas and Electric
Company, the proceeds to be used in retiring bonds,
funding floating indebtedness, and enlarging the
company's plant. The resolution also authorizes the
company's consolidation with any other lighting or
traction

b:

company.

Michigan.

—

The Western Michigan InterDetroit, April 27.
urban Railway Company has been organized with a
$ioo,uco
to build an electric line
capital stock of
from Muskegon to Grand Rapids. The general offiSurveys of
ces of the company are at Muskegon.
the line are to be made at once.
The Grand Rapids, Grand Haven and Muskegon
electric railway is expecting to build a branch line
from Coopersville to Ravenna, a distance of 12V2
Coopersville is midway between Grand Rapmiles.
ids and Muskegon, and Ravenna lies directly north
of Coopersville. This extension will open up a rich

farming section.
The Rapid JNIotor Car Company of Grand Rapids
has been incorporated with a capital of $100,000.
The Grand Haven Street Railway Company has
increased its capital from $25,000 to $100,000.
The M. B. Wheeler Electric Company, Grand Rapto
ids, has increased its capital stock from $25,000
$50,000.

Detroit, Monroe and Toledo Short Line has
a contract with the John Stephenson Car
These cars, which will
for 10 fine cars.
be 55 feet long, will be equipped with four 75horsepower motors. The interior finish will be mahogany and the seats will be of the plush, high-back,

The

placed

Company

head-roll type.
The Detroit United Railway has filed a statement
with the city treasurer for nine months, ending January last, showing the number of express cars run
The company is to
in and out of the city as 7,750.
be taxed at the rate of 50 cents a car for the privilege
of handling freight through the city streets.
The Thomas E. Clark Wireless Telegraph and
Telephone Company will erect a manufacturing laboratory on a site recently purchased overlooking the

Detroit River.

A

being prorun across country from River Road,
through Delray. Springwells and Woodmere
This line, which connects
to Grand River Avenue.
the western suburbs with West Detroit, is much

new

jected.
Del ray,

electric city line for Detroit is

It will

C.

needed.

G.

W.

Information trom Indiana.

—

Indianapolis, April 27. The Union Traction Company, which controls nearly 500 miles of interurban
electric lines in this state, has secured franchises from
\'alparaiso, Hobart and Hammond for
which will connect Indianapolis with Ham-

Winamac.
a

line

mond, by way of Logansport, and there connect with
the electric line in Chicago.
W. H. Hubbard and associates were granted a
franchise by the commissioners of Clark County for
an electric line from Madison to the county line.
deal was closed on the 21st for the purchase of
the Logansport city electric-railway system and the
Wabash Valley Traction Company, with a view of
merging these lines with the Fort Wayne lines and
the Lafayette lines and the Rochester and Northern
Traction Company's lines. James Murdock of Lafavette, Bavard Henry and J. Levering Jones of
Philadelphia and George F. McCuUoch, leaders in
the merger movement, made an inspection of all the
It is understood that the merger
lines last w^eek.
companies will incorporate in a short time. The
property of the merged companies is worth $2,500,-

A

north from Springfield will be built. There is no
doubt but that this syndicate will own one of the
largest systems in Ohio within the next few years.

The Westinghouse Electric and Manufacturing
Company has been awarded the contract for the
equipment of the Toledo, Port Clinton and Lakeside
line, and ground has been purchased at Genoa for

power house.
Former Governor Asa

a

at

$75 each, the lowest figure ever offered.
O,

West

The Eastern Indiana Traction Company and A.
& Co., New York bankers, have closed

a deal for the construction of 86 miles of electric
Peter Schwab
line between Richmond and Marion.
and ex-Governor Campbell of Ohio are interested.
Work must begin within 60 days. The line, when
completed, will connect Richmond, Winchester and
Marion and more than 20 other towns.
The Jenny Electric Manufacturing Company of
Indianapolis has increased its capital stock from
$So,ooo to $450,000, of which $150,000 is preferred
stock, on which a six per cent, dividend shall be paid
F.
semi-annually.

From the Buckeye

State.

—

Cleveland, Ohio, April 25. It would seem that the
Appleyard people w^ill make quite an addition to
their already large electric-railway system this summer. Construction work is now progressing on the
line

M

C.

Virginia and Kentucky.

—

:

;

;

something like $2,000,000 to build the
Rights-of-way and franchises have already
been secured over a portion of the route, and -the
work of completing this is being pushed as rapidly
Under agreements made in order to
as possible.
obtain franchises, the road is to be completed within
17 months.
The property of the Fairmont and Clarksburg
Electric Railway Company has been purchased by
Walton Miller, Lee L.
a number of Fairmont men.
Malone, S. C. Denham and M. L. Hutchinson were
chosen on the new directorate. S. L. Watson has
been retained as vice-president, but the office of
president has not been filled- The road has been
completed from Fairmont to Monongah.
The Colon Electric Illuminating Company, a West
Virginia corporation, has secured the contract for
will require

road.

lighting the streets of Colon, Panama.
The joint committee on railroads and bridges of
Covington, Ky., has completed an ordinance through
which the city may offer for sale five different electric routes in the city, which will give entrance to
It is provided that
as many outside railway lines.
the successful bidder shall build all five of the lines
within the corporation, and besides shall build a
big fill across a strip of low lands. It is diflicult to
say what will be done with the ordinance, as it is a
question as to whether any company will pay for
the privilege of building the lines and then build an

expensive

fill

C.

also.

between Newark and Zanesville, where

it

will

connect with the steam road, which will be transformed into an electric. It is very probable that the
entire line from Columbus will be known as the
Columbus, Newark and Zanesville when this is completed,
-^t Washington Court House work has begun on the line hetw-een that point and Columbus,
and it is not improbable that another track will be
Other lines
built between Das'ton and Springfield.

—

electric-light

plant.

expert engaged by the Board of Water Commissioners of St. Paul to investigate the street-railway company's accountability for electrolysis, will
report the double trolley as the only solution for
the trouble. The company undertook to show, by a
series of tests, that a return system of its own, instead of the trolley return, would do the work as
The board's expert, D. C. Jackson of the Uniwell.
versity of Wisconsin, regards the street-railway company's tests as a failure. The company has until
May ist to demonstrate the worth of its system of
return, after which the water board may resume the
prosecution of the suit against the company.
Frank Wendler of St. Paul has sued the Red Wing
(Minn.) Gas and Electric Company for $50,000 damages for the loss of both arms. He was pulling two
plugs on the switchboard connecting the arc lights
of the city with the dyramos, when he received a
shock which burned him so badly that both arms had
to be amputated.
The electrical workers of Duluth went on a strike
for raise of wages to $3.25 for eight hours^ work, and
other changes. The strike was ended by the dispute
being submitted to arbitration.
The Polar Star Electric Company of Faribault,

The

electricity, aeration

What proportion the electric
responsible for, is uncertain, for tests
after the current had been turned on, and before
aeration and sedimentation had been used, did not
show any such degree of purification. An electric
current of 400 volts is sent through the water, after
the other processes are used.
R.

germs of the water.
treatment

is

Among

the Rockies.

Utah, April 23.— A large shipment
of electrical machinery, including a 500-horsepower
generator, arrived recently at Lewiston, Idaho, and
will be used in the installation of a power plant at
Salt

Lake

Asotin.

City,

The management

expects to

furnish

suffi-

Lewiston and several other

The Washington and Oregon Railway Company
has a definite project for the construction of electrical railroads which will cover many miles of territory and will cover several small cities in both
states.
From Pendleton, Ore., the line will extend
over 85 miles to a terminus at Dayton, Wash. The
work will begin as soon as the exact route is definnitely settled upon and the necessary equipment can
be secured.
Two new power plants are shortly to be installed
in Utah, one near Richfield and the other at Mount
Pleasant. The power for the Richfield plant will
be secured from a canal at Joseph City, where a
fall of 70 feet is available.
M. R. Rutherford, secretary and manager of the
Missoula Light and Power Company, has been
granted an electric-light franchise at Land Point,
Idaho, by the council of that town. Mr. Rutherford
will at once install a 2,000-Iight plant.
Land Point
is one of the best of the new towns in
northern
Idaho.
The City Council of Bozeman, Mont., on April
2ist, by a unanimous vote, let the contract for the
electric lighting of the city to John W. Gates and his
associates, the bond being placed at $2,000

H.

On
San

the Pacific Slope.

Francisco,

April

25.

—The

Bakersfield-Ven-

tura trolley line

is to be built by Los Angeles and
Ventura County people. Surveys for the line have
been completed and construction work will begin

A 5,000-horsepower plant will be
summit on Mutaw Meadow. John W.
one of the promoters of the road.
C. E. Hadley, who has a franchise to install an
electric-light system at Tillamook, Ore., expects to
put in a plant on the North Fork of the Wilson
River this summer, to cost $10,000.
Actual construction of the power plant of the
Walla Walla Gas and Electric Light Company, located on the south fork of the Walla Walla River,
about 20 miles from Walla Walla, Wash., will begin
within 30 days, according to an announcement made
by C. E. Burrows, manager of the company. The
plant will cost $100,000, will require one year for
its construction, and will have a capacity of 4,000
horsepower,
supplemented
by
2,000-horsepower
steam reserve. It is the intention of the company
to supply not only Walla Walla with power and
within 30 days.

built at the

Burson

is

but also the Oregon
Athena, Adams and Weston.
high-voltage wire will be used
light,

Minneapolis, Minn., April 25. The village of
Breckenridge, Minn., is in need of a new engine for
its

system of purifying water, by means of
and sedimentation. He has patented his idea. Tests have shown that the three
processes result in killing 85 to 90 per cent, of the
devised a

cient electrical power for
towns in that vicinity.

Lexington, Ky., April 25. A company is being
organized to build an electric line from Paducah,
It is supposed
Ky., to East Cairo, in the same state.
the capital stock will be about $500,000, and it is
estimated that it will take about $400,000 to construct
the road. Several Paducah men are interested in
the company.
The line will follow a right-of-way
obtained by the Ohio River Railway Company several
years ago.
The Columbia Interurban Railway Company of
Columbia, Ky., has been incorporated and about $15,oco has been paid in. The officers of the company
are as follows
President, Professor W. K. Azbill
secretary,
vice-president. Captain W. W. Bradshaw
treasurer. Judge W. W. Jones.
C. S. Harris
There seems to be every assurance that the Williamstovvn and St. Marys railway will be built from
a point about 12 miles above Parkersburg, W. Va.,
to Moundsville, below Wheeling, a distance of about
80 miles. The entrance to Wheeling will be over
the Wheeling Traction lines. It is estimated that
it

fireman at the Camden Place
station of the Minneapolis waterworks, has

Louis Johnson, a

pumping

stock of $150,000.

The Board of Control at Cleveland has recommended the acceptance of the bid of the Cleveland
Electric Illuniinaling Company to furnish street lights

Northwestern Notations.

H. Lamar

:

S.

The Bellaire Gas and Electric Company and the
Belmont Electric Light and Power Company of Bellaire have been consolidated under the name of the
Bellaire Light and Power Company.
They have a
capital

Minn., has bought a waterpower plant near that city
and proposes to develop electric power from the new
property and transmit it to the city.
The officials of the Great Northern Power Company of Duluth are considering transmitting power
from their system to the iron mines on the Mesaba
Range, north of Duluth. Their plant is under construction.

Bushnell has given out
an interview in which he says no plans have been
made for the extension of the Springfield and Xenia
traction road, although it may be built to Lebanon at
some time. The work of the Piqua and Troy line is
taking the attention of the persons interested now. It
will have a large power house, to cost about $225,000,
and it is probable that both it and the Xenia line
They
will be operated from the one power plant.
may be operated under one management, but that has
not as yet been decided.

(X)0.

-

355

of Pendleton,
miles of
transmitting elec-

cities

Sixty-five
in

tricity from the plant to the several cities.
Above
the site a dam will be built which will insure a full
flow at all times through the large pipes, which will
carry the water to the penstock in the power house.
The pipe will follow an hydraulic grade on the hillThe preliminary
side for a distance of 15,000 feet.

survey

and

engineering

experiments

have

show^n

that the plant can at any time be increased to from
10,000 to 15,000 horsepower.
The 'new engine and generator unit at the Traction Company's power house on Georgia Street, Los

Angeles, has been started. The engine and generator
are direct-connected, the generator being a Bullock
rotating-field flywheel alternator, as the coils are built
on the rim of the flywheel. The generator, at 88 revoIt is capable of
lutions per minute, gives 60 cycles.
The
generating 2,000 horsepower at 2,400 volts.
engine is a Hamilton-Corliss direct-connected, directacting, capable of giving 2,000 horsepower at 135

pounds steam pressure.

The Buffalo Hump Power and Light Company,
Ltd., has
a capital

been incorporated at Lewiston, Idaho, with
stock of $100,000.

The incorporators

are

George K. Reed, W. W. Brown, Claud Flint. Rufus
Hawley and James Witt. The company owns a valuable water right, and no trouble will be experienced
in

developing 1,000 horsepower.
Bids will be opened in Los Angeles, Cal., on

May
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railway, as
25th, for a franchise for an electric street
A.
applied for by Alexander Culver.

Wash., April 22.— A company composed of
PettjC E Fredrick. J. K. McConack and C. \V. Wash.,
cord has asked the City Council of Palouse,
operate an elecfor a 25-vear franchise to build and
The road is to be m operatric railroad in that city.
tion by the first of October.
Seattle,
'

E McMurrav

James

of Chicago,

.

who

received a

Seattle.
iranchi-e for the electric line from Everett to
prelimmary
Wash., is in Seattle preparing for the
and
let
will
be
work on the new road. Contracts
work will be commenced at once.
ash., have leased
& Clark of Seattle,

W

Kilbourne

\\ ash.,

Ballard,
the electric-light plant of the city of
for a term of 50 years.
succeeds the
Company
Electric
The Puget Sound
Inbusiness and franchises of the Seattle-Tacoma
plant
terurban raihvav. The deed includes the light
company
the
of
at Kent, Wash.." and all the holdings
Seattle

in

and Tacoma. Wash.

t nr
11
Mallrqy
Charles F. Xolte. George Nolte and \\ .1.
electnc
have asked for a franchise for building an
.

of Whatcom
railroad through the principal towns
from
County, Wash. The pronosed line will extend
Whatcom to Marietta. Ferndale. Birch Bay and
PBlaine and back by way of Lynden.

PERSONAL.
the London
on April i6th.
Electrician, died at Clevedon, England,

Edward Tremlett

Carter,

editor

of

Benjamin H. Rogers of Leno.x, Mass., superintendand Miss
for the Berkshire Electric Company,
were married
Florence G. Over of Mcdford, Mass.,
on April 20th.
at Hotel Bellevue, Boston,

ent

elected
Vice-president Milton J. Budlong has been
of Hartpresident of the Electric Vehicle Company
who has reford Conn., to succeed George H. Day,
on the directsigned the presidency, but will remain
orate.

Last week Manager

W. H.

Jacob of the Triumph

visitor in ChiElectric Comnan^. Cincinnati, was a
the
Mr. Jacob expects to return to be at
cago.
during the coming electnc-light con-

Auditorium

vention.

WestO Stafford, who has been manager of the
Sandusk-y, Ohio, tor
ern Union telegraph office at
home in
more than 30 years, died suddenly at his
He liao,
iSth.
that cilv of heart disease on April
day.
that
apparently, been in his usual health up to

H

The many friends of A. T. Naugle. manager of
E. E. Naugle lie
the cedar-pole department of the
that
Company of Chicago, will be interested to learn
Pauls Church,
St.
he was married- on April. 28th, at
Mrs.
Rogers Park, to Miss Ethel Morier. Mr. and
an
Naugle left immediately after the wedding upon
extended

trip.

directors
\t last week's meeting of the board of
Engineers
of the .-American Institute of Electrical
were transthe following-named associate members
Frederick Darlington,
ferred to full membership:
PittsGreat Barrington, Mass.; S. E. Johannsen,
iork;
burc'
Pa.: M. Von Recklinghausen, New
Robertson, Glasgow, Scotland; William Esty,

Robert
Bethlehem, Pa.

On Monday

of last

week Secretary Thomas R.

for friends, the value of several asmica properties; he will be in the South

investigate,

bestos and
about 10 days.

Colonel R. C. Clowry, president of the Western

of honor
given
the annual dinner of the Magnetic Club,
eventhe
on
city,
York
New
Vendome,
at the Hotel
members
ing of .\pril 18th. Two hundred and fifty
and their friends assembled to do him honor. At
Jones
the conclusion of the dinner President F. W.
introduced the guest of the evening, who was heartily
applauded and who made a speech.

Ado\i Franke, technical director of Siemens
& Halske, Berlin, Germany, is visiting the United
of the
States and was a recent guest at a meeting
American Institute of Electrical Engineers in Newthe
service
York city. Dr. Franke has put into
inlongest Pupin telephone circuit which has been
Only
stalled. 450 miles from Frankfort to Berlin.
one-fourth of the usual amount of copper was reto
quired, and the talking quality of the line is said

Dr

be excellent.

___^

ELECTRIC LIGHTING.
Monroe. La., has purchased the electricand waterworks plant of the Monroe Water
Works and Light Company for a consideration of
city of

light

$60,000.

The Snake River

Electric Light and

Power Com-

Rexburg. Idaho, with
panv has been incorporated
Hendricks,
a capital of $ioo.oco. J. H. Wilson. J. H.
Thomas Elliott and others are the incorporators.
at

The Sunderland (England) Town Council has
to

supply electricity for the lighting of

dethe

workmen's dwellings owned by the municipality on
pay for
the penny-in-thc-slot principle, one penny to

town, was accepted.

Electric Company has
secured the contract for lighting the streets of Atlanta, Ga.. for a period of five years at a cost to
the city of $75 per arc per annum, which is $7.50
per arc cheaper than the present price. There w-ere
six other bids.
Electric lights have been introduced into the .facathedral of Notre Dame, Paris. This is considered to be one of the greatest innovations ever
known in Paris, as it took the cardinal and his
cathedral chapter six months to decide whether or
not tliey should permit the innovation.

mous

Mont.,
J. H. Grave of Seattle has been in Hayden,
looking over the situation with a view to puttinc
in an electric plant to light the town and turnish
power.
Now that the Great Northern is to pass
through the city, buildings are going up fast, and
there appears to be an excellent opening for Mr.
Grave's enterprise.
of the Evanston Yao'an Company in
which was bid in recently at foreclosure sale by Lyman A. Walton, vice-president of
Trust
Company of Chicago, for $219,the Equitable
295, has been conveyed by him to the Evanston Heating Company, organized to succeed the Yaryan company. The consideration is $285,000.

The

plant

Evanston,

have the

to

It

is

1903

the intention of the com-

completed by

line

fall.

Plans are being made and a company

The Georgia Railway and

is

about

to

formed for the construction of the Saginaw
Southern electric railway, whicli is to extend from
Saginaw to Owosso, Mich., taking in St. Charles
and Chesaning. The company is to be coinposed of
three Owosso and three Saginaw gentlemen, backed
be

The road

by Cleveland financiers.

Saginaw

coal district

and

rich

will traverse the

farming reeion, and

both for freight and passengers are
regarded as exceptionally promising.
possibilities,

its

Reports come from Philadelphia of a meeting held
by W. Kelsey Schoepf, Briggs S. Cunningham and
other Cincinnati men, with Randal Morgan, Thomas
Dolan, William L. Elkins and other members of a
Philadelphia syndicate, at which plans were formulated for the establishment of a

new

trust

company

Cincinnati and the reorganization of the Citizens'
National Bank, this action to be preliminary to the
merging of the city and interurban railroads about
Cincinnati and Columbus under the management of
a holding company, which is to be organized.

in

111.,

The United Electric Company has commenced the
work of removing its wires from poles in the central
section of Newark, N. J., and placing them underground.
More than 70 miles of wire will be reand 16,000
2,000 cross-arms taken down
glass insulators and 200 transformers carted away.
Then the poles will be taken from the ground.
moved.

The commissioner of public works of Tacoma,
Wash,, asserts that several persons have been stealing
electricity from the city by attaching "jumpers" to
circuits leading into their houses and tapping the
wires on each side of the meter in such a way as to
cut the meter out of business altogether. In this
way a considerable amount of current has been used
without the city getting any credit for it whatever.

SOCIETIES

AND SCHOOLS.

individual salaries of the class of 1892, Massachusetts Institute of Technology', have been given
as averaging $1,669 for the fifth year and $3,272 for
The salaries ranged
the tenth year after graduation.
from $900 to $4,000 for the fifth and from $1,200 to
$7,500 for the tenth year.

The

The American

Electrotherapeutic Association has

just issued a neat 30-page pamphlet in which is given
an historical sketch of the organization, its constitution, by-laws, list of members, officers, etc, together
with an announcement of the next annual meeting,
which will be held at Atlantic City, N. J., on September 22d to 24th. At this convention the X-ray
The assowill receive a large share of attention.
ciation is the oldest in existence devoted to its specialty,

and

its

members have been more or

less in-

timately connected with all electrotherapeutical discoveries and developments of recent years.

The Edison Electric Light Company of Des
Moines, Iowa, has filed a protest with the Board of
Review and asks to have its assessment for this year
reduced from $602,080 to $360,000. The company
admits that it invested $210,000 in conduits since it
was assessed $266,000 two years ago, but the sole
addition to the income, it is stated, is $1,200, which
the city granted the company on account of the con-

The committee for the investigation of photometric values of arc lamps of the National Electric
Light Association is preparing for the twenty-sixth
convention, to be held at Chicago, May 26th, 27th
and 28th, a very elaborate report upon the tests
made at Purdue University during the last year,
under the supervision of Professors Goldsborough

duits.

man

Municipal lighting is being agitated in Ow'osso,
Mich. The Owosso and Corunna Electric Company
wants a five-year contract for lighting the city at
the rate of $60 per lamp per year for midnight lights
and $90 for all-night lights. This rate is considered excessive by some of the citizens, but A. N.
Richardson, manager of the electric company, has
submitted figures by w^hich to prove that the rate
is only a fair one, and in asking for a renewal of
the contract invites a rigid investigation
parison with rates in other cities.

and com-

Columbus, Ohio, that the
Company and the Columbus
and power,
furnishing light
will be united under the management of a holdiiig
company, the plans having been made within
the last few days at the office of E. W. Clarge
& Co. at Philadelphia. This firm is largely interIt

is

reported

from

Columbus Railway
Company,

ested in the Columbus Railway Company at the present time. President Robert E. Sheldon and General
Manager E. K. Stewart of the railway company
and C. H. Lindeberg and Emil Keiswetter of the
Edison Company, have been in Philadelphia for
some days.

ELECTRIC RAILWAYS.

at

cided

and one-fifth

pany

Union Telegraph Company, was the guest

The

five

hours.

Edison

Mercein of the Northwestern Electrical Association
southpassed through Chicago from Milwaukee on a
Carolina.
ern trip, en route to Georgia and South
Mr Mercein went in the capacity of a civil engineer
to

an eight-candlepower light lasting

May

railway will be conIt is
structed in Philadelphia to cover the entire length
The line
of Broad 'Street, a distance of 13 miles.
will be constructed with sub-surface conductors, the
wires
to
the
motors
from
communicated
pow-er being
running in a conduit beneath the surface.
stated

that an

electric

W. B. McKinley, who represents capitalists who
own and operate street-car lines in many cities in the
United States, has recently secured control of the
Galesburg (111.) street-car lines. He announces that
work will soon begin on the construction of a system
of 'interurban lines which will make Galesburg the

hub

of a large

number

of radiating lines.

Jesse J. Moore of Peru, Ind., has recently secured
a patent on a signal system and safety gear designed
to prevent wrecks on steam and electric railways.
Vn electrically operated device is so constructed that
when two engines, each carrying a contact with insulated conductors along the track, enter the same
block, an electric current will immediately be established, and. through electrically controlled mechanisms on the locomotives, the trains will be brought
to a standstill without any action on the part of the
engineer.

At a recent meeting of the directors of the Jamestown and Warren Electric Railway Company the
franchise granted by the city, giving the company
the right to construct a loop within the city limits
for the proposed line from Warren, N. Y., to James-

Henry

and Matthews.

L.

Dohert}',

who

is

chair-

of the committee, states that the report will
include results of comparative tests of arc, incandescent, Nernst and Welsbach lamps, which ought

prove very interesting to central-station managers.

to

TELEGRAPH.
After mature consideration, the

Navy Department

of the United States government has signified to the
State Department that it will not object to the landing of the Dutch-German cable on the island of
Guam, and instructions have been sent forward to
that end.

The Western Union Telegraph Company has

closed
telegraph office at Butte, Mont., and will suspend
business there until the messenger boys' strike is
Recently men were employed at $5 per day,
settled.
but were pelted with eggs and driven back to the
The telegraph officials complain that the pooffice.
lice do not protect their employes, and declare that
until the business men of Butte bestir themselves to
protect the company in the discharge of its duty, no
telegrams will be delivered.
its

PUBLICATIONS.

I

Fit" is the title of a neat booklet issued in the interests of the Engineering Agency of

"Cogs That

Chicago.

The Electric Appliance Company of Chicago is
out with a new fan catalogue listing a complete line
of direct and alternating-current fans.
The Wagner

Electric Manufacturing

Company

of

Mo., has issued an illustrated bulletin of
and switch
its series transformers for instrument
work.
St. Louis,

.i^n

illustrated

manufactured by

catalogue

of electrical specialties
Co., 405 East OneYork city,
Street,

Edwards &

New
hundred-and-forty-fourth
has been recently issued. It lists in its 140 pages a
great variety of goods, including annunciators, burglar and fire alarms, clocks, bells and gongs, door
openers, door locks and catches, push buttons, elecMuch of
tric gas lighters, spark coils, switches, etc.
the apparatus is new. and it is all illustrated and
The Edwards specialties are
described clearly.
handled by the Western Electric Company and its
allied

agencies.

The Star Dynamo Company

of Jefferson City. Mo,,
has issued an attractive catalogue of its direct-current dynamos and motors ranging in size from oneThe machines are evidently
half to yV-^ kilowatts.
For gas-engine
correctly designed and well built.
dynamo
with
a weighted pulley or "molighting a
mentum disk" is provided. The company makes
this guarantee:
"We will replace free any part of
the dynamo or motor that gives trouble or fails.

'
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within one year from date of sale, and we will replace free any part of the dynamo or molor that
shows a defect in material or workmanship at any
time."

Both electric motors and dynamos are described
and illustrated in their various types and applications
in a bulletin distributed by Roth Brothers & Co., 27
and 29 South Clinton Street, Chicago.
A recent buUein of the Whitehead Machiner>a detailed
such as engines,
list of the steam-power equipment,
boilers, heaters and pumps, which it has for sale.

Company of Davenport, Iowa,

contains

SPACE TELEGRAPHY.
Experiments on the military railway between Bercommunilin and Zossen, Germany, in carrying on
cation betw-een moving trains and various points
by means of space telegraphy have been successfully
carried out. Correspondence was maintained between
the train and Marienfeld and Rangsdorf stations
with accuracy. The Braun system was used.

The London Times has been forced to discontinue
department headed "By Marconigraph," which
was inaugurated on March 30th. with about 200

its

words of dispatches received by space telegraphy.

Owing

to the breaking down of a subsidiary device
in connection w-ith one of the Marconi
stations, no messages have been received

emploved
company's

some

for

time.

MISCELLANEOUS.

ris

It

New

of producing galvanized
iron, the hot process is discarded for an electrolytic
process, whereby the zinc is deposited upon the iron.
The advantages' of this method over the old dipping
process is that 75 per cent, of the dross is saved,
ihe thickness of the deposit can be regulated, and
articles such as springs, can be galvanized without
uniform thin coating of
altering their temper.
zinc can be deposited over bolts without clogging
- up the threads. By the old process these threads
had to be recut, which in most cases resulted in
e.xposing some of the original metal.

By an improved method

A

TRADE NEWS.
H. Wilmerding, the well-known consulting engineer of Chicago, has moved his office from the Temple to HOC Old Colony Building.
C.

The American Blower Company

of Detroit, Mich..

has recently opened an office at 615 Hale Building,
Philadelphia, in charge of Benjamin Adams, and
another at 31S Frick Building, Pittsburg, in charge
of

H. P.

Curtiss.

H. E. Mason, who did such excellent work on
the road in the Iowa territory for the Electric Appliance Company. Chicago, has accepted a position
with M. B. Austin

&

Co., Chicago.

of lead-covered telephone, telegraph and
cables and w'ires.
It is now in the market
factory
for the
power equipment. ]. B. Adams is
general manager, with offices in the Wells Building,

ufacture

power

Milwaukee.

The offices of the Prometheus lilectric Company
of New York city have been removed to handsome
quarters at 39 Cortlandt Street and its factory has
been moved into larger quarters at 81 Dey Street,
w'here the company will have better facilities for
turning out its heating and cooking apparatus, for
which there is an increasing demand.
Copper (Lake) was quoted at 14.75 to I5 cents a
pound at the end of last week. The production of
the metal in the Lake Superior region in 1902 was
larger than ever before, being 170,831,593
against 155,716.248 pounds in 1901.

Sealed proposals

Commission
1903,

6.

for

in

w'ill

Lunacy

at

installing

pounds,

be received by the State
Albany, N. Y., up to May

engines,

generators,

switch-

board, electric-light wiring and fixtures, telephone
and watchman's clock systems, etc., at the Rochester
State Hospital, Rochester, N. Y. Drawings, specifications and blank forms may be obtained at the
institution or by application to G. L. Heins, state
architect, at the capitol building, Albany, N. Y.

Secretary and Treasurer Harry G. Osburn of the
Osburn Flexible Conduit Company of New York
Chicago last week. In company with General
Western Sales Agent Calvin B. Roulet, Mr. Osburn
The Osburn
called upon his many Chicago friends.

visited

Flexible Conduit Company has made a success w-ith
flexible conduit, and the value of "flexduct" is
without doubt due to the excellent machinery which
w-as desigTte_d by and slands to the credit of Secretary Osburn.

its

said that there is now- in course of developYork city.
electric horsepower in

ment 750,000
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Mr. Mason

will

travel low-a, as before.

The Northern Wire and Cable Company has

incorporated with a capital of $300,000, fully paid, and
will at once erect a plant in Milwaukee for the man-

Manager P. J. Morgan of the Osborn-Morgan
Company of Cleveland, Ohio, visited Chicago last
week. The Osborn-Morgan Company has recently
placed on the market an interchangeable arc lamp
one that will w-ork on direct current and also on an
alternating circuit. This lamp has made a favorable
impression on the trade, and the Osborn-Morgan
Company's factory is now working -to its full capacity
turning out these lamps. It is expected that this
interchangeable arc lamp will be exhibited by the
Osborn-Morgan Company at the coming National
Electric Light convention, Chicago.

country. The shipment consisted of two 1,000kilowatt Westinghouse turbine generating units of
the most recent design. They are destined for light
and power service in the De Beers mines, at KimSteam-turbine equipments have
berly. South Africa.
also, within a month or so, been shipped from the
Pittsburg factory to the B. F. Goodrich Company,
Akron, Ohio Johnson Harvester Company, Batavia,
N. Y.
Consolidated Raihvays, Light and Power
this

;

;

Company, Wilmington, N. C.
Nassau Light and
Power Company, Roslyn, L. 1., and S. D. Warren
& Co., Cumberland Mills, Maine.
:

BUSINESS.
Scioto Valley Traction Company has i'ecently
placed its order for third-rail insulators with the
Standard Vitrified Conduit Company, 39 Cortlandt
There will be in the neighStreet, New York city.
borhood of 45,000 of these insulators required.

The

The Metropolitan Life Insurance Building of New
York city is to be wired throughout with Habirshaw
red-core wire, supplied by the India Rubber and
Gutta Percha Insulating Company of Yonkers, N. Y.
The order was taken by J. B. Olson, manager of
The contractor for the wirsales of the company.
ing of the building is the Western Electric Company.
The Electric Storage 'Battery Company of Philadelphia, manufacturer of the Exide battery for electric vehicles, has recentl}^ placed on the market a
new battery for sparking purposes. The great increase in the use of gasoline vehicles has convinced
the company that a reliable sparking battery, which
will furnish a "fat and hot" spark will be greatly
appreciated.
The company has prepared a number
of sizes, which are found fully described in a
pamphlet recently issued.

A

novel application of electricity

is

a

recent in-

Sprague Electric Company's directcurrent motors in the new bakery of the American
Pastry and Manufacturing Company in East Fifstallation of the

teenth

Street,

New York

city.

A

large

number of

motors will be used to operate the machines
for mixing dough for crackers, biscuits and pies.
An ingenious apparatus has also been perfected for

electric

.

George G. Frelinghuysen and Frederick T. Fearey,
representing the Continuous Rail Joint Company of
America, have concluded the purchase of about 20
acres of land at Troy, N. Y., with the rolling mills,
machine shops and numerous other buildings formerly owned by the Troy Steel Company, part of
which they have been operating under lease for the
The property has a dock frontage
last three years.
on the Hudson River, and the New York Central
Railroad runs through it. The plant will hereafter
be known as the Albany Iron and Steel Works Department of the Continuous Rail Joint Comoanv of
America. The output of the products of the company will be greatly increased. The general offices
W'ill remain in New-ark, N. J.

An interesting shipment of large steam-turbine
machinery has recently been made from the shops
of the Westinghouse Machine Company, Pittsburg
Pa., which will be the first turbines of a large size
and of American manufacture to be exported from

electrically operating the ovens, w-hich
parture in this industry.

is

a

new

de-

E. E. Naugle Tie Company of Chicago states
tie and pole business is exceedingly brisk.
The Naugle company is one of the largest concerns
in this line of business and supplies many of the
largest consumers.
Owing to its steadily increasing
business, the Naugle company has been obliged to
seek larger quarters, and is now- located in the National Life Insurance Building, 159 LaSalle Street.
The new quarters contain about four times as muchfloor space as the old ones.

The

that

its

The Nernst Lamp Company of Pittsburg, Pa.,
through the H. C. Roberts Electric Supply Company
of Philadelphia, has secured the contract for lighting the new Roberts Hall, Haverford College,
Haverford, Pa., with two, three and six-glower
Nernst lamps.
The main auditorium of the colThe
lege is also to be lighted by Nernst lamps.
Westinghouse Trust Company Building of Washington, Pa., has been fitted throughout, including

and billiard room, with two and three-glower
Nernst lamps.

offices

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Heater.
or
Electrical Resistance Device
Johann F. Boiling, Frankfort-Bockenheim-onthe-Main, Germany, assizor to the Prometheus
Electric Company, New York, N. Y. Application filed April 4, 1902.
In the device are strips of mica having resistance layers
fised on them, insulating covers on the resistance layers,
metallic terminals in contact with the resistance Uyers
and a sheet-metal strip connected with the strips of mica
and forming a support for same.

725,663.

Outlet Box for Interior Conduits. Will725,664iam F. Bossert, Utica, N. Y., assignor to the
Bossert Electric Construction Company,- Utica,
N. Y. Application filed March 10. 1902.
The box has a plate with a convex spherical surface, a
support for a lamp bracket having a screw-thread at its
outer end, and adjustable means for holding the plate and
support to each other and to the bos.

Trolley Pole. Charles A. Bray and FIoC. Fry, Schenectady, N. Y., assignors to~
Schenectady,
the General Electric Company,
K. Y. Application filed September 17, 1902.

725,667.
rien

The pole has a bent portion intermediate its ends,
whereby it may adjust Itself to contact with the condnctor
when above the level of the top of the vehicle or when at
the side of and not higher than the top of the vehicle.

Driving Mechanism for Self-propelled VePatrick J. Collins, Scranton, Pa., ashicles.
signor to Richard J. Bourke, trustee. Scranton,

725.675.

Pa.

Application

filed

August

29,

1902.

In the vehicle combined with a suitable driving power is
a dynamo electric machine comprising a hollow fit Id
frame having a central compartment and two side ccmpartmenis, a generator armature in the cectral compartment and connected to the driving power, and armatures
ia the side compartments geared to the driving wheels of
the vehicle.

725.681.

Method of Controlling Induction Motors.

Harr>^ P. Davis. Pittsburg, Pa., assignor to the

Office)

April

21, igoj.

Westinghouse Electric and Manufacturing Compan3^ Application filed December 26, 1901.
The method

of controlling an aiternaliDg-eurreot inconsists in supplying successive voltages of

duction motor
different values thereto and momentarily introducing
ohmic resistances into the primary circuits of the motor,
between voltage seeps, in such amounts as will prevent
injurious rushes of current.

Regulator. James B. Foote, Jackson, Mich.,
assignor to the General Electric Company, Schenectady, N. Y. Application filed July 23, 1901.
In the apparatus are a main contact controlled by the

72S.6g2.

quantity to be regulated, and a co-operating contact normally stationary but adapied when engaged by the main
contact to be withdrawn electrically from eoKagement
with the main contact and returned mtcbanically as soon
as such engagement is broken.

Glower and Method of Attachmg Terminal Wires Thereto. Marshall W.
Hanks, Pittsburg, Pa., assignor to George West-

7^5.703-

Electric-lamp

inghouse, Pittsburg, Pa. Application
31,

filed

October

1902.

The method of forming glower terminals consists in
winding terminal wires around the glower ends, then applying an alloying material to the turns of wire and subjecting the same to a high degree of heat

Frank Holden, London,
Electric Meter.
England, assignor to the General Electric Company, Schenectady, N. Y. Application filed Oc-

725.708.

tober 23,

1901.
The meter has a main registering train and an auxiliary
registering iraio, and means controlled by the field-coil of
the meter for connecting the trains when the rate of consumption exceeds a given amount.

Trolley Stand. George F. Johnson, Pin725.719.
Application filed June 26, 1902.
ners, Va.
A spring is provided for holding a pivotally mounted
trolley arm in operative position, and other means release
the arm from the tension of the spring when the trolley
leaves the wire.

Controller. John B.
Linn, Schenectady,
N. Y., assignor to the General Electric Company, Schenectady, N. Y. Application filed August 4, 1902.

7^S,7Z'^-

In a reversing switch for an electric motor are segments
posiiion comprising two contact pieces, each
to connect two adjacent contact fingers, and segments for the other position comprising an intermediate
contact piece adapted to connect two adjacent contact

one
adapted
for

fingers and two end segments electrically connected together and adapted to connect the two outside contact
fingers.

Cataphoric Electrode. Samuel
Rochester, N. Y. Application filed

7~S,7Z^-

H. Linn,
August 9,

1901.
lu the electrode are an anode of spoogy or absorbent
material and means for forcing an electrolyte therethrough under pressure and against the tissues to be
treated.

John A. Mosher, ChiApplication filed June 17, igo2.
An arc lamp and an incandescent lamp haviog independent circuits are combined with a circuit-breaker in

725,754.

cago,

Electric Headlight.
111.

the circuit of one of the lamps, au electromagnet in the
circuit of the other lamp and controlling such breaker,
a manually controlled switch for each circuit, such
switchFS being connected so as to act simultaneously and
similarly. (See cut on nestpite-)

and

Volt-ampere Meter. Louis M. Pignolet,
Orange, N'. J. Application filed September 27,

725,765.

1901.
In the meter are combined a permanent magnet, a solenoid within iaductive action thereof, a plate cf iron on one
side of the elements and within ioduciive action thereof,
a needle governed by the solenoid, and an angle-iron,
whose portions are respectively at the end of the solenoid
and at thit side which is opposite the plate.

System of Control for Electrically Pro725,767.
William B. Potter, Schenecpelled Vehiclestady, N. Y., assignor to the General Electric

-
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Application

Company, Schenectady. X. Y.
July

filed

1898.

22,

Eiectnc iDOiois 00 tbe several cars are combined with
iDtercooDectioe electric coaduciors, aod lueaos whereby
the breakiog of the coodactors will cut o& tbe current
flowiog 10 tbe motors and cause tbe motors to act as
eenerators.

Magnet for AlternatingRotating-field
current Generators. Henry G. Reist, Schenectady. N. Y., assignor to the General Electric
Company. Schenectady, N. Y. Application filed

725,773.

May

Canal
and
Power-generating
System.
Charles S. Bradley, Xew York. N. Y. Appli-

-5.927-

filed October 11, 1901.
An hydraulic systfm comprises a canal connecting two
bodies of water at different levels but both located below
the canal level. A pump supplies water from tbe higfier
body to the caoal. An h>draulic motive devici- delivers
water from th- canal to the lower body of water and an
electric transmissicn system includes an electric generator operated by the motive device,
.\a electric distributing circuit fr^m the generator includes an electric
driving device for the pump.

cation

October

18, 1901.
A spider has a rim-SaDge provided with a web projecting
outwardly in a plaoe of revoliittOQ, aod a mass of metal
sheets IS secured to tbe web and parallel therewith, the
ends of the sheets ID the Sime row abuttiog and breaking
(See cut )
jotDls with adjacent sheets

Electric-motor Sewing-machine TransmitJulius Rosenbergcr. New York, N. Y., assignor to the Rosemont Electric Transmitter
Company, New York, N. Y. Application filed"

726,177.

la tbe system are a direct-cuirent nenerator. a distribulion circuit supplied thereby, translating devices conin multiple series in the circuit, two motors having
a source of power and
having their armatures mechanically connected to rotate
together and their armature and series field-magnet coils
coDDected in series across tbe distribu ion circuit and
their shunt field-magnet coils connected in series wiih
each other around the series Beld-magret coils in combination with a neutral or balancing conductor connected
to tbe armature and series field-magnet circuits intermediate the motors.

Swampscott, and Frank P.

Elihu
Thomson.
Cox, Lynn. Mass.,

assignors
to
the General Electric Company.
Schenectady, N. Y. Application filed February

Electric Motor or Engine,
Ind.
Application filed

John Massey,
December 2.

726,211.

Trolley. Willi:im H. Bachtel.- Canton, Ohio.

filed March 10, 1903.
The invention consists of a suitable standard, a po'e
adjustably connected thereto, an arm and a roller connecting therewith to engage the trolley wire, and a suitable
spring connecting the arm with the pole.

Application

NO, 725,754.

—ELECTRIC

HEADLIGHT.

Trolley Wheel. Fred P. Crockett and Osro
P. Johnson, Kalamazoo, Mich., assignors to the
Star Brass Works, Kalamazoo. Mich. Applica-

^5'93^-

filed January 23, 1899.
Tbe wheel has a suuable hub rontaining

tion

1899-

25,

Lamp and Circuits
Gustave Weissmann,
filed

Renewed December 10, 1902.
In the motor are opposite perforated standards, opposite
electromagnets within the standards and having their
cores in alignment and reciprocatory armature rod engaging tbe perforations of tbe standards, the driven shaft
having an operating connection with the rod.

nected

Meter.

Application

1901.

DO mechanical connection with

rate

Incandescent

Anderson,

System of Electrical Distribution. Norman

-

Electric

August 16. 1902.
Combined with an incandescent electric lamp, each of
the poles thereof terminating in a hook or loop are a conducior attached to each of the hooks or loops, and a nonconducting body movdbly mounted on each of the conductors ar.d provided with a recess to receive the adjacent
hook or loop.

1902.

Multiple

xApplication filed June 21, 1897.
One claim reads: In a spring jack, the combination
with a supporting plate having a tubular opening therein
ad ipted to receive a connecting plug, of a spring contact-

Paris. France.

Rowc. Wilkinsburg, Pa., assignor to the Westinghousc Electric and Manufacturing Company.
Application filed June iS, 1897.

725,798.

Spring Jack for Telephone

Combined with

a recording electric meter are means for
progressively and automatically varying the rate of registration to accord with the station-load curve. (See cut )

a receptacle

therein and

bushing ii serted tightly forming a sealed
chamber, which bushing contains receptacles supporting
graphite in position to,form part of the bearing surface,

Electromagnetic Brake. Frank C. Newell.
Wilkinsburg. Pa., assignor to the Westinghonse
Air Brake Company. Pittsburg, Pa. Applica-

25,985.

tion

filed

December

16,

1S99.

In tbe apparatus are a brake maenet provided with a
of coils and connections, whereby tbe magnetic
force and the braking force of one or more poles may be
varied respectively by varying tbe effectiveness of one cr

number

more

coils

Electric Lighter.
William Roche, Jersey
25.992.
Application filed April 18, 1902.
City, N. J.
The lighter comprises a receptacle adapted to contain a
liquid fuel, a handle provided wuh a coil arranged to dip
into the liquid and disposed t-ansversely so that it will
normally be in a horizontal position, the coil being
ad-'pted to become beattrd upon the passage of an electric
current
Electrolytic
Separation of Copper and
Nickel from Mattes or Ores. Ernst A. Sjiistedt
and Joseph H. James, Sault Ste. Marie, Canada,
assignors to Francis Hector Clerque. Sault Ste.
Marie, Canada. Application filed September 20,

25.998.

1901.

— ROT.A.TING-FIELD

NO. 725.773.^

MAGNET FOR ALTERNATOR.

Automatic Potential Regulator for Dyna-

725,799-

Laconia, N. H.. assignor
Company, Schenectady,
N. Y. Application filed April 13. 1900.
Combined wuh a dynamo having mains extending there-

Allen A.

mos.

the General

to

Tirrill.

Pnrt of the process consists in electrolyz'ng the solution
while being agitated with a current of air. using copper
cathodes and platinum (or eratihitized carbon or other
insoluble anodes) with a gradually (step-by-siep) reduced
current commfncii g with a normal density of about o 3
Ampere per 100 square centimeters of cathode surface to
deposit the copper.

is an automatic potential ret;ulaior having a conmagnet in a shunt from the mains for controlling
the regulation of the voitage in the mains, the magnet
being a stopped-core and pluneer magnet having a stopcore and a movable core, one of the cores having a laterally
expanded head. (See cut.)

from,

trolling

December 16, 1901.
A regulator for a dvuamo having a regulating resistance
comprises a pair cf contacts which by their mutual approach and separation control the regulating resistance,
each of tbe contacts being controlled by its own niagnet.
Electric Current-shunting Device.
Cliflr.

March

New

22,

A device

York,

N.

Y.

1902.
an eleciric Ismp post

fcr

is

New

Telephone-receiver Holder. Gabor KonigSan Francisco, Cal., assignor of one-half
to Max Horwinski, Jr., and Edward Horwinski.
San Francisco, Cal. Application filed January

725,850.

stein.

1902.

consists of an extensible and adjustable carswiveled adjustable arm upon tbe outer end of the
carrier and hiving bearings in it arranged at right angles,
whereby the bar may be held in ditterent positions as with
a table transmitter, or when attached to a wall, and
elastic holding-nlamps fixed to the arm

The device

rier

NO. 725,798.

a

Joseph WealhElectric Time Cunlrulicr.
725.9CO.
erby. Jr., Philadelphia, Pa., assignor to S. O.
Spring, Peoria,

111.

Application

filed

.\ugust u.

1902.

Ad improved combination

of parts is described.

—-MULTIPLE-RATE

for Cutting, Crushing and Dis-

a spring bearing on the cross-piece, with a tootbeS
cutting wheel.

and

METER.

Fish
Bait.
'I'homas A. Bryan,
Application filed May 15, 1902.
The bait comprses a body, movable parts thereon, and
electrically controlled means tor actuating the movable

726.020.

Artificial

Baltimore,

The sprinkler apparatus Is divided into a number of
circuits or sections, and electrical means are provided
for automatically opening different sections separately or
together.

Mechanism

lodging Ice or Sleet on the Third Rail of ElecHenry Klein, Hoboken, N. J.
tric Railroads.
Application filed February 17, 1903.
The mechanism consists of a cross-piece and guides.

filed

1902.

13,

sion device.

descrited.

Sprinkler Apparatus. Alfred A. Cowles.
York. N. Y. Application filed January 20,

725.827.

An electrical signaling system comprising a number of
lam pjacks arranged close together in a row or series,
lamps m the jacks, the like spring-contacts of the aliernate
jacks being connected up in common with the opposite

726,225.

Edward

Application

1901,

Refrigeration System. Clyde J. Co]eman»
Chicago. 111., assignor to Clarence W. Coleman.
Application filed January 22, 1900. Renewed
July 25, 1902.
The apparatus has electric means connected with the
cooling chamber for automatically controlling tbe compres-

cation filed

R.

— AUTOMATIC DYNAMO POTENTIAL REGULATOR.

Circuit
Arrangement for Lamp Jacks.
Henry P. Clausen. Chicago, 111., assignor to the
American Electric Telephone Company, Chicago,
111.
Original application filed October 12, 1901.
Divided and this application filed December 30^

726,215.

726,217.

Automatic Potential Regulator. Allen A.
Tirrill. Concord, N. H., assignor to the General
AppliElectric Company. Schenectady, N. Y.

725,800.

725.826.

NO, 725,799.

spring-contacts of the intermediate jacks, suitable connection between the spring-contacts thus connected up in common and one terminal of the source of current supply, a
number of circuit-closing devices connected up in common
with the other terminal of the source, and suitable connections between the circuii-c'osiug devices and the unconnected spriug-contacis of the jacks

Electric

Md.

parts independently of the body.

Theodor Fricdlander. ChiX-ray Tube.
R. Friedlander & Co.
cago, 111., assignor to
-Application filed July 15, 1962,
Combintd with a ray tube are an obliquely arranged
open-ended watci-ch imber located at one side of tbe ray
tube, an anti-jathode mirror, and a terminal for such mirror comprising a platinum tube having a closed inner end
and sealed intermediate its length in the inner end of th

726,044.

-

726.233.

filed

between the guard-

Thomsotlj

August

29, 1902,
consists in progressively and automatic*
the rate of registration as tbe average
on at tbe station and decreasing tbe rate 86

The invention
load comes
the load talis.

Automatic

Potential Regulator. Allen A.
Schenectady, N, Y., assignor to the GenCompany, Schenectady, N, Y.
Electric
December 16, 1901.
Original application filed
Divided and this application filed September 2^*

726.234.

Tirrill,

1902.

in series

Elihu

Cox, Lynn, Mass.,

ally increasing

Safety Device for Aunnnalically Preventing Accidents from Trolley Wires. William A.

an ele:tromagntt connected

Metering,

Electric Company,
General
assignors to
the
Schenectady, N, Y. Original application filed
February 25, 1899, Divided and this application

water-:h raber aforesaid, a metal plu^ li ting tbe bore of
the pUtinum tube, and a terminal wire adapting the mirror
for comection with the anode terminal of the ray tube,

Hcye^ and Lancelot O. Heyes, Wigan. England.
Application filed Jauuary 3, 1902.
The device comprises a guaid-wire notmally "dead:"

Multiple-rate

Swampscott, and Frank P.

eral

726,061.

1

Switchboards; II
Charles E. Scribner. Chicago, 111,, assignor to
the Western
Electric
Company, Chicago, 111.

726.105.

and Conductors Therefor,

toe iiiveutioQ are a brake tor the motor, a
rbeostat, a starting pedal connected up wiih both ibe
brake and rheostat, retractile springs f r reiuroing the
rheostat, brake and pedal to tlieir normal phases, conoeclioe rods and a ball-crank coDoectiDg ilie pedal to the
rheostat, and means for making and breaking the circuit
of the motor.

725.777.

wire and the tramway rails, acut-out switch in the main
circuit, a catch adapted to engage with a notch on the
switch and mounted in such manner as to be drawn out of
engagement by tbe electromagnet in the guard-wire circuit when the laiter is energized, and means tending to
puU back the switch when released by the catch,

726,124.

ter.

14,

1903

piece of substantially spiral section in the tubular opening, the outer portion of the spiral being rigidly secured
to the wait of the opening and tbe inner end thereof being
free to encircle and grasp the plug.

725.776.

October
Pans of

2,

The method of regulating the voltage of a dynamo-elecmachine, consists in exciting the field of the machine,
controlline the excitation in response to the voltage at the
regulated point, and causing the excitation voltage to
react upon the control independently of its action through
the 6elds of tbe machine and of the exciter.
tric

;

.
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Equipment

Electrical

of

Bridges

ing-lift

in

Two New

Roll-

Chicago.

the bridge

Tlie rolling-lift type of bridge, which was invented
by the late \\"illiam Scherzer, now used extensively
in Chicago, is to be found in nearly every civilized
country of the world. The first bridge of this type
was built for the Metropolitan West Side Elevated
Railroad Company in 1S95, and since then the Sanitary District and the citj' of Chicago, as well as
different railroad companies, have erected many of
the bridges across the Chicago River and its branches.
The two most recently constructed span the river
at

The operator

State Street and the South Branch at Randolph
The State Street bridge, shown in

if

No. 19

1903.

9,

in this tower can operate both lifts of
necessary, while the other operator has

equipment for only his

The

MAY

The

that each

side.

power is obtained from the lines of
Union Traction Company, and a reserve

electric

the Chicago

waterway of 140 feet is proelectric-motor equipment is different, in
is operated by three 37-horsepower
General Electric motors, connected to a cross shaft,
Street bridge, a clear

vided.

supply connection will probably be made with the
Union Elevated Railroad Loop. There are four
locks on the bridge, and they are operated by electric
solenoids from the towers. Indicator lamps are provided for the operators to show the position of each
half of the bridge and to show also the condition of
the locks. At the center of the bridge are electricsignal lanterns, which show red and green lights at

span

and controlled by a

ment resemble

This bridge has no

controller.

electric locks, but its

signal lights

and other equip-

closely those of the State Street struc-

One distinguishing feature, however, of the
design of this bridge is that the motors, instead of
operating a straight rack underneath, gear into a
curved rack at the ends of the trusses. The teeth
of these racks are plainly discernible in Fig. i.
The two bridges were built by the Scherzer Rolling
ture.

Street.

was opened for traffic a few weeks ago,
and the Randolph Street bridge is nearly completed, one-half of it being open to traffic, as
shown in Fig. i. Both of the bridges are
electrically operated, although
the
electrical
equipment of the two is not entirely identical.
Fig. 2,

The State Street bridge has a total length
of 249 feet eight inches and the length from
center to center of end bearings is 161 feet

A

waterw^ay of 140 feet
the foundations
when the lifts are raised. The advantage of
this
wide open channel is well contrasted
with the two narrow channels formed by the
eight
in

inches.

W'idth

clear

between

left

is

center pier of the Dearborn Street bridge, as

seen in Fig.
trusses

2.

The

structure,

t\vo-trus5

being

40

State Street bridge
space between

the

feet

six

inches

wide

accommodating a roadway and two

a
the

is

and

street-car

State Street Bridge, Looking

West on Chicago

River.

Bridge Company of Chicago for the Sanitary
District, which will later turn them over to the city
of Chicago. All the electi^ical equipment of the
bridges was supplied and installed by George P.
Nichols & Bro. of Chicago.
Lift

Electrical Exports for March.
The electrical exports from the LTnited
the month of March, 1903, amounted to a

States for
total value

of $861,878, as compared with $675,717 for the corresponding month in 1902, thus showing a gain for

month over last year's figures of $iS6,i6r. The
of March of the present year also show a

the

figures

decided
I.

A

sidewalk 12 feet wide is left on the
outer side of each truss. The lifting speed of the
bridge is about 40 seconds.
Two electric motors are used to raise each side
and they are placed, with their gearing, underneath
on the outside. One of the motors w'ith its gearing,
tracks.

on the next page in Fig. 3,
while the gears of another one may be seen at the
right in Fig. 2. The motors are of the Westinghouse
street-railway series type, with a capacity of from
They are operated by a series50 to 56 horsepower.
parallel control on a 500-volt direct-current circuit.
Between the shaft of each motor and the rack on

brakes,

etc., is

illustrated

the bridge there is a set of four reduction gears.
These are well illustrated in Fig. 3, and the rack
may be noticed in the upper left-hand corner.
Each lift is controlled separately by an operator
stationed in a small house at his end of the bridge.

house on the south end
Street bridge is illustrated in Fig. 4.
.\t the right may be seen the switchboard, which
contains the necessarv ammeters, voltmeters, switches,
fuses, circuit-brgakers, etc., for operating both sides

The

interior of the operator's

of the

State

of the

bridge.

controllers,

At the

left

are

two

series-parallel

each controlling one side of the bridge.

gain

over

those

night and red and green targets by day, according
At the entrances
to each side of the bridge are pneumatically controlled gates, which are operated from the controlling

to the established river regulations.

February,

the
nine
1903, there has also been
a gain in electrical exports to the amount of $953,432 over the figures of the corresponding period
For the
ended with March, 1902. The figures are
nine months ended with March, 1903, $7,688,821
for the nine months ended with March, 1902, $6,-

amount of increase being
months ended with March,

Randolph Street bridge, Loolsing West.
ELECTRICAL EQUIPMENT OF TWO NEW ROLLING-LIFT BRIDGES IN CHICAGO.
Fig.

of

1903,

For

$199,735.

the

:

houses.

There are four brakes on each side of the bridge,
two for each set of machinery. One of these is a
hand brake and the other is an electric solenoid
brake, being set by gravity and released by electricity.
The brakes are 30 inches in diameter and
are provided with three-inch friction bands. In Fig.
3 the hand brake is seen at the right and the solenoid
brake at the left. Ten incandescent lamps are provided for the machinery on each side and five for
each house. The wires under the river and to the
different motors and lights are carried in lead-covIn addition to the above
.ered iron-armored cable.
equipment, there is a xo-horsepower motor driving
a centrifugal pump on each side for pumping out
the water from the bridge pits.
The Randolph Street bridge has three trusses, dividing the structure into two roadways of 22-foot
clear

width each. The total length of the bridge is 267
and between centers of end bearings

feet five inches,
it

is

169 feet

two inches

long.

As

with the State

735.389.

The

increase for

trical

March

of the present year over

due to the great amount of elecappliances (as distinguished from machinery)

that of last year

exported

this

;

is

class

of goods,

including telephone

and telegraph instruments, showing a gain for the

month of

$213,672, while in the matter of electrical

machinery exported there has been an actual decrease

The

of $27,511.
appliances

returns are as follows:

—March,

$449,358.

Electrical

1902,

Electrical

March, 1903,
March, 1902, $440,-

$235,686;

machinery

—

March,

1903, $412,520.
Classified according to destination, the exports of

031

;

electrical machinery to some of the principal buyers
British North
during March, 1903, were as follows
America, $116,565; Mexico, $47,542; Brazil, $19,960;
Japan, $18,244; Argentina, $7,559; British Australasia, $5,031; Chinese Empire, $4,965; British Africa,
$3,841; British East Indies, $2,907; Philippine Islands, $1,700; Cuba, $1,048.
:
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Possibilities of Lignite, Peat and Coaldust Fuel.
Considerable interest

is

being talcen in

tlie

United

btates in the manufacture of artificial fuel, and recently two experienced engineers one from New
York, the other from Minnesota visited Germany
to make careful scientific studies of the subject for
the purpose of assisting to transplant the industry',
or such of it as may be adaptable to American conditions, to this country.
Both these experts have
declared themselves astonished by the proportions

—
—

May

ceded to be even superior to the standard brown
coals of Germany. It contains the correct percentage
of moisture, crushes easih% and molds readily into
firm, shining, black briquettes, so clean that, as one
of the experts at Magdeburg said, "they might be
used for paper weights."
The importance of these simple demonstrations
will be inferred from the fact that, according to a
recent state geological report, there are 55.000 square
miles of lignite beds in the Dakotas and Montana,
all near the surface of the ground, and ranging in
thickness from 20 to 80 feet. The extent of the

fected

and successful

and

effective fuel for
j\Iason.

9.

1903

Germany, into a clean, cheap
household purposes? asks Mr.

in

But by far the most modern,

scientific, and rational
utilizing peat appears to be that of coninto coke, by carbonization in retort ovens
with recovery of the gas, tar, and other by-products
of distillation.
This has been the subject of many
years' study and experiment in Germany, the best
results of which have been embodied in the system
perfected and patented by Martin Ziegler, a chemical
engineer of high reputation, which gives to
the manufacture of peat coke the dignity of a perfected
industrial
process.
Concisely stated, the
Ziegler method consists in carbonizing peat in closed
ovens, heated by burning under them the gases generated by the coking process itself.
Such a plant
is,
therefore, self-sustaining, the only fuel required
Vieing coal or wood sufficient to heat the oven for the
first charge, when the gases generated by the coking
process become available and enable the operation

method of
verting

it

10 be repeated and continued indefinitely.
Not only
this, but the ofF-heat from the retort furnaces passes
on and heats the drying chambers in which the raw,
wet peat is prepared for the ovens by drying to the
point of economical carbonization.
While Germany is pre-eminent in the scientific
utilization of lignite and peat as materials for prepared fuel, it is not apparent that this technical

superiority

is so absolute in the treatment of coal
dust.
It is true that the coal-briquette manufacture
is fully organized and developed in Germany, that
there are several German builders of coal-briquet-

ting machinery who are masters of that branch of
construction,
but the same is true of France,
Belgium and England, where the conversion of coal
waste into briquettes for locomotive and other steam
fuel, as well as for grates and heating stoves, has
long been a standard and established industry.
It
is not known that it has anywhere been found possible to make a marketable briquette of bituminous
or anthracite coal dust without the use of a matrix
or binder to hold the pulverized material together.
The percentage of binder required varies with the
composition of the coal, from two to 10 per cent,
and the pitch of coal tar, which is the binder ordinarily used, costs in Germany from $10 to $12 per
ton, and at that price its use for briquetting purposes in a higher proportion than six to seven per
cent, is commercially unprofitable.
The ingenuity of inventors in European countries
has of late years been directed especially toward
improvements in binders and the discovery of materials other than coal tar which would answer the
same purpose. An English process takes good coal,
condenses and renders it compact to transport and,
to all practical purposes, smokeless.
It is stated
that a machine costing $4,500 will produce 50 tons
of briquettes per day, and plans are matured by
w^hich one or more of them will be exhibited in
operation during the cohiing exposition at St. Louis.

ELECTRIC MOTOR AND GEARING ON STATE STREET BRIDGE, CHICAGO,
of the

fuel-briquette

manufacture

in

Germany, the

and number of factories engaged, the amount

size

of capital invested, the technical excellence of machinery employed, the permanent fireproof buildings,
and the modernized methods of handling materials
and product.
Meanwhile, says Frank H. Mason, United States
consul-general at Berlin, each American mail continues to bring inquiries from owners of lignite, peat
properties in many states and territories,
for further details concerning German
the cost, capacity and productiveness of
machinery, thermal values, and market price of the
various kinds of briquetted fuel, and other informa-

and
all

coal

asking

processes,

tion.

One

American adaptation of the German methods is that of the San Francisco and San
Joaquin Coal Company of San Francisco, which has
instance of

to' install machinery for the briquetting of
coal dust, the high price of coal in California rendering this profitable. The briquetting presses will
be driven by electric motors, arranged to give any
desired speed from 20 revolutions per minute to
550 revolutions per minute, in about 15 steps. Two
40-horsepower, slow-speed, 500-volt, direct-current
Wcstinghouse motors liLve recently been purchased
for this purpose, together with speed-controlling rheostats designed to vary the speed of the motors
within the above limits.
In a recent report Mr. Mason says that samples of
lignite from near Bismarck, N. D., and from Troy,
Ala., have been received at the Berlin consulate,
turned over to a syndicate and molded experimentally into briquettes with entire success.
The Dakota lignite is old and hard, contains 38 per cent, of
water, but crushes and pulverizes easily and forms,
without binder, briquettes of firm structure, which
burn readily, are practically smokeless, and leave
only four per cent, of ash, while the best German
brown-coal briquettes yield from nine to 12 per
cent, of inorganic residue.
The percentage of water
contained is rather low, but by adapting the heatingdrying process to that proportion of moisture, this
obstacle, such as it is, can be easily met, and the
reduced task of evaporation will be an economy in
the general process.
The Alabama lignite, on the other hand, is an ideal
material, and from the one sample submitted is con-

decided

Australian Customs Duties.

(PAGE 359.)

tariff for the commonwealth of Ausprovides that there shall be a penalty of $500
paid on the importation of any goods which are
prohibited by law. If any goods enumerated in the
tarifl: are or can be classed under two or more headings or descriptions, with a resulting difference as
The
to duty, then the higher dutj' shall be charged.

The new

the gulf states is perhaps less
exactly known, but they certainly cover a large area.
There is also lignite in Missouri, Iowa, and several
other western states and territories, and it is from
all those hitherto practically neglected deposits that
an inexhaustible future supply of smokeless domestic
fuel will be derived.
Peat as a material for fuel ranks next in natural
order below lignite, in that
is of similar
but much
it
more recent geologic origin,
water,
is but
contains more
slightly carbonized, and has
a correspondingly lower
thermal value than brown
coal.
The task of converting peat into serviceable fuel
consists in cleaning the material of roots and rubbish,
reducing the water to a
so
small percentage, and
condensing the peat in volume that its thermal value
shall be raised to practical
lignite

deposits

in

tralia

1

\i-m

m

m
4

This is done by
methods, some of

efficiency.

various

Germany

which are in
as yet partially covered by
patents, but they may all be
grouped under three heads,
according to the form which
the ultimate product is to
assume, viz.:
(i)
Compressed peat, with or without admixture of coal dust
or other inflammable matter; (2) peat coke; and (3)
FIG. 4.
OPERATOR
briquettes made by compression, with or without heat, of the material prepared
by the first of these processes.
There are in the state of New Jersey, within easy
distance of the coast, extensive peat beds which
have not hitherto been utilized.
There are at the
terminal coal yards in Jersey City and Hoboken
large quantities of coal dust, both anthracite and
bituminous, that are treated as waste.
May not
the neglected peat and the worthless dust of the
coal yards be combined by processes already per-

S

HOUSE ON STATE STREET BRIDGE.

(PAGE 359.)

various duties include the following: Electrical
machinery, 12V2 per cent, ad valorem electrical appliances, \2V2 per cent, ad valorem; metal-working
electrical material, including acmachinery, free
cumulators or storage batteries and glass cells, cable
and wire covered, carbons, incandescent lamps, testing meters and instruments, dry cells, transformers,
porcelain fittings, including lamp holders, free; motor vehicles, 20 per cent, ad valorein.
;

;

—
May
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Electric-railway Power Distribution.
Bv W. B. Gump, Jr., A. S. M. K
There is scarcely a branch of engineering which involves such perplexing problems as are confronted
in electric-railway work.
This is true especially
from an electrical point of view, because of the
fact that the growth and conditions of traffic constantly change. This affords rather uncertain conditions for the engineer to build upon, since he must
design the system of transmission entirely upon the
probable conditions of traffic, which cannot be predicted with accuracy.
Numerous formulas for calculating conducting
systems have been devised which greatly aid the
engineer, but so many variables enter into such
formulas that they are useful only in the hands of
tho£e having had extensive experience with similar
problems.
Since space

we

and Sew

limited,

its

drop

carries 300

CR

—

I

X

is .05

=

300

15 volts.

The second

= 250 amperes, with a drop of 12.5

"^ J

volts;

the third section carries 200 amperes with a
drop of 10 volts, and so on, the last section carry-

shall present

current required at the power house.
At the point
(.A), Fig. 3, there is a rise due to increased traffic

when people

C

.

each section

in

section

is

evidently

~

is

"^

^"d the drop

in

C
be 10

Now,

r.

C

X m

the second

'.

are

From

this

returning from
it again drops

9

X

?~1

y'^v

JX

1

1

u

J^^

will

and so on; there-

r,

\

£

FIG. 3.
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ELECTRIC-RAILWAY POWER DISTRIBUTION.—
DIAGRAM OF CONTOUR.

siderably less than that required for a steam road,

is

the time at which the theater traffic

The drop from (F)

to

former may run over medium grades
without any serious difficulty while the latter must
of necessity operate on a comparatively level plane.

The reason

for this is evident from the fact that the
motor has its speed reduced through a pinion
which drives the wheels, and hence is geared to climb
car

grade,

(G)

is

very marked,

again above normal.
From this point it
drops off, the cars being taken to the barn

is

is

while the

locomotive

driver

on a passenger engine is connected directly to the_
From this it
main rod, and is "high geared."
be seen that a much greater amount of excavating would be necessary for a steam road than
for a trolley road, hence the latter has this point
It must be
in its favor, which is quite important.
kept in mind, however, that first cost is often offset
by other conditions, and a car cannot be propelled
over a grade without consuming more power, and
this must be paid for by supplying additional current, and therefore a greater amount of cross-section

may

of copper.

The surveying

of a road is ordinarily done by a
the electrical engineer must thoroughly understand the nature of these grades, however, since the contour of the country is an important factor in planning the conducting system.
Suppose that Fig. i represents the contour of a

engineer;

which has been surve^^ed for a trolley line.
is self-explanatory and a description
Let us suppose this to be a city
is unnecessar>^
line four miles long.
It is practicable to assume
that cars are to be run on an average of five minutes apart, and with this assumption we may divide
the line into equal sections, assuming a speed of, say,
Upon this assumption it is
eight miles an hour.
obvious that one car will run the total length of the
line in 30 minutes
if, therefore, the cars are scheduled five minutes apart the road may be conveniently
road

The diagram

;

divided into six sections, as shown in the drawing.
Now, suppose that there is practically a uniform
load upon the trolley line at each section. The condition we have is represented by the curve (AE) in
Fig. 2.
Suppose we are operating at 500 volts, the

we have E

=

Cr

-B

-;^(i:-|-s).

two

six sections, there will be
since six cars run one

cars

way and

for

each

six run in

an opposite direction.
This fact will not change
the formula just given, however, but will merely
include two divisions of the main line and track,
these being considered separately when calculating
the size of the conductor to be used.

The curve (AE)

the

considerable

I,

Such a road will necessarily have a double track,
and hence two trolley wires. If the line is divided
section,

^

St

DISTANCE
.

of such a series of integers

therefore,

into

1

;fc

/

13.

1

^1

\

1

The sum

^,

1

i

It

Attention should be called to the fact that this
curve does not take into account the stops and
starts made by various cars, but assumes that the
cars are evenly distributed and running at normal
speed.
It may readily be understood that the load
is extremely variable, one minute nearly the entire
current being cut oif, Emd the following not un-

-

1

5

10

for the ni,ght.

6

1

^^

9

is the lowest point in the load curve.
At (K)
theaters are letting out, and for a short time

finally

fore,

i

a

T

ELECTRIC-RAILWAY POWER DISTRIBUTION.
LOAD CURVE.

(F)

met.

and

iLL

1

6

cr below during the hours of 3, 4 and 5 p. m. At
(E) it again rises, and at this point is the highest
in the curve.
This load remains nearly constant,

FIG. 2.

civil

1

T

]

;

a

1

considering each

3

In planning a railway system the first thing to
be done is to make a careful survey of the grades
over which the road is to be built in fact, the survey
determines the most available route to be chosen,
and gives the basis for plotting the load curve,
which is first in importance in determining the genThe work neceseral character of the power plant.
sary for surveying for an electric road is con-

since

— ————
\

each

Grading and Drop in Voltage.

J

to

.L

Before
return circuit, and (6) the power house.
taking up the items just given, let it be understood
that the present description will deal entirely with
the single -trolley system, which is the most common,
and will not include the conduit, double-trolley, and
third-rail systems, since the latter three are special
examples rather than simple ones.

FIG.

and facnormal

stores

down

The

portance.

I

a

H----:-:r"'

X

and places

factories

dropping off, the
traffic at this time being comparatively light.
From
II until noon, which is designated by (C), there is
a rise which reaches its maximum at the noon hour
tories.

rent

workmen going to
At (B) there is

caused by

of business.

ing 50 amperes at a loss of 2.5 volts. The drop in
a line loaded uniformly as described may be computed algebraically as follows: Suppose C to be the
total current on the line; s the number of sections,
and r the resistance of each section. Then the cur-

details can be taken

only those of the greatest imfeatures to be treated here will be as
follows: (i) Grades, (2) the line, (3) the load
curve. (4) the methods of distribution, (5) the

up,

total current carried being 300 amperes, and the resistance of each section to be 0.05 ohm. The first
section will evidently carry the entire 300 amperes

and

1

361

section separately, the drop in the first section
is

——

in

2 has been plotted ac-

Fig.

cording to the drop in each section, as explained.
Suppose that the entire load were concentrated at
the end of the line.
In such a case the line (AD)
represents the drop that would result.
careful
observation of these curves readily shows the advantage of a uniform load, and the latter is attained chiefly through good road equipment, and a
time schedule which is consistent with the traffic.

A

The

first

two conditions

of these

is

of

paramount

importance because a breakdown at a remote point

from the power station means a concentrated load
due to the bunching of cars. This is
an emergency that may happen to the best of roads.

FIG. 4.

likely to be a heavy overload, which may be cither
interrupted or may continue for a considerable
length of time.
The greatest possible distortion of
load occurs when all of the cars are bunched at the
end of the line, as shown in Fig. 2.
Since each railway line is a separate and distinct
problem, it is a hard matter to give illustrations

would be applicable to all cases, but it may
be said regarding the curve just described that it
furnishes a fair illustration of the general condition
to be expected of a trolley line operating in a city
havir.g from 50,000 to 75,000 inhabitants.
\vhich

Feeders.

at that point

It is, therefore, necessary to make every possible
Among the precautions
provision at the outset.
necessary is to install a good system of feeders reinforcing the line at special points, as, for" example,
near an' outing park, where it becomes necessary
The latter case
to accumulate a number of cars.
is

common

a

special

to

suburban

lines,

and

is

met by

ELECTRIC-RAILWAY POWER DISTRIBUTION.
FEEDER DIAGRAMS.

The next

point in our discussion brings us to the
methods of distributing power for railways. There

installing

direct-feeding system or by the use of a
sub-station, transmitting by alternating cur-

rotary
rent and stepping down to the line through a rotary
transformer.
For a distance up to 25 miles, I0,Q00
being stepped down
volts is good practice, this

through rotaries to
on the line.

550,

and sometimes 650

volts

Load Curve.

The next matter

that concerns us is that of the
load curve, the plotting of which will now be described.
It is usual to construct such a curve by
using the ordinates to represent the number of kilowatts and abscisScC the time of day. Obser\-ing Fig.
a curve is shown portraying the approximate
3.
Supposing that
condition existing on such a line.
the cars are to start from the car barn at 5 a. m., it
will be seen that just one hour is taken for all of
the cars to be distributed on the road; in other
v.ords, the first car is just returning tc its starting
point at 6 o'clock,

and not

until then is

normal

line

FIG.

5

ELECTRIC-RAILWAY POWER DISTRIBUTION.
FEEDER DIAGRAM.

two general methods employed.
The directfeeding system and distribution through sub-stations.

are

The former

applies to the example described, which
to most city lines, while the latter pertains to interurban and cross-country railway lines
is

common

involving distances upwards of 20 miles, in which
cases the alternating current is employed for transmission, and is reduced and transformed through
rotary sub-stations for distribution.
Fig. 4 repre-

——
—

I
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^e^ls the simplest

form of

and

distribution,

known

is

In its idea! form it is a
system.
In practice, however,
traight line such as (AB).
more often assumes irregular curves and turns
There are two other classes known
^ilch as (CD).
the

as

—

—

linear

as the branched and meshed, shown in Fies. 5 and
6.
The branched t}-pe consists of a main line (.^B),
from which run branches such as (OC) and (DE).
The ideal form of the meshed system is shown in
Fig. 6, and in its simplest form consists of several
This
lines crossing at right angles to each other.
system has the advantage of reinforcing any one
f its lines by any other line, thus equalizing the
In
.(.ad in a way not permissible in other systems.

May

The distances between connections will genbe several thousand feet apart, except where
traffic is unusually heavy.
At distances of a few
thousand feet No. o or No. oo are good sizes to be
wise.

erall}'

Another advantage of

adopted.
is

arrangement

this

fed to a car from two direcfor example, at the point (O) current will

that the current

tions;

is

on the line (AO), being fed by feeders (i)
and (2), and will flow also over feeder (3) and
from (C) to (O). There is a serious disadvantage,
however, from the fact that short-circuits are more
severe, and portions of the line cannot be conflow

1903

employed. Such an arrangement is no longer used,
because of the fact that the breaking of a single
bond will cripple an entire side and leave but one
remaining rail to carry the current.
(B) is a better form, the bonds being connected in multiple.
This is generally supplemented with an additional
conductor, as shown in (C), which is analogous
to a feeder system.

There are so many kinds of rail bonds that it is
useless to undertake to describe them here.
Fig. 11
is a typical one.
It consists of a bar (B), the ends
of which are enlarged, increasing the cross-section
at the portion to be riveted into the rail, as shown.

Power Plant.

veniently

cut out in case contingencies arise to
Since it is a decided advantage to isolate
parts of the working conductor from the main line
in cases of short-circuits, fires, etc., the arrangement
Somejust described may be modified as in Fig. 9.
times it is feasible to join two feeders together, as
shown by the dotted line this is frequently done

demand

9.

A

it.

few points of especial importance regarding the

;

which

to reinforce a section

exposed to extreme

is

Where

there are grades of any consequence it is
obvious that reinforcement from feeders is necessary.- In order to ascertain the additional current

some data

required,

grades

is

relating to

useful.

It

FIG.

power required upon
difficult

amount needed

quite accurately the

ELECTRIC-RAILWAY POWER DISTRIBUTION.
FEEDER DIAGRAM.

6.

not

is

tain weight over a given grade.

us

fore

The

difficulty

estimate the weight that

to

is

determine

to

to propel a cer-

is

same method

A

applicable to trolley

is

may

I

lion

r

1,

C M

where C

L

peres.

lowable drop,

may

the

is

current

length in feet, and
the constant being taken

the

is

transp6se

and rew

we

L

w

rite

al-

11,

as

the

.

the

con-

stant being three times that of the preceding equation
It

W

is weight in pounds per 1,000 feet.
has been shown by experience rather than by

where

—

1

z

I

,_i

1

]

1

}

3
\

5

s
1

1

1

f^

being moved, since it
good guess is about

is

as

=W

is

W

+

of vital importance to investigate thoroughly

must be made before any of the conducting system is planned, so that the overhead
In the
system may be designed to correspond.
early days of electric railways little attention was
given to the rails themselves with respect to ample
cross-section, good bonding, etc., it being thought
that since they are in contact with the earth as a
investigation

for certain conditions of road and
corresponding system of feeders is necessary in order to meet ihe requirements in the most
economical way. It may be said that as a rule direct feeding is used, except on roads involving distances too great to be operated economically, in
which case one or more sub-stations will be re-

conductor, the conductivity would naturally take care
of itself.
It is true enough that the cross-section
of the earth as a conductor is almost infinite in
comparison to the rails, but it has been found to
be sadly insufficient to cope with the amount of current used in railway return circuits due to the fact
that the earth's crust is composed of materials which

shows the simplest method of direct
representing the main feeder and
(CD) the working conductor. The branches (l),
<2), (3), (4), (5), (6) are sub-feeders which are
spaced at intervals of a few hundred feet. In this
system both the feeder and trolley wire are of uniform cross-section. ,It has the advantage of fur-

have a great variation in their conductivity.
Let us consider first the rails themselves. Steel

iheory

traffic,

that

a

'

Fig. 7

fiuired.

feeding.

(.AB)

3

]

I

^2

good conductor,

yard.

=

.6

vy^

Since

becomes R

W

where

two

^

rails

r^

weight

of

rail

per

full conductivity of the system
at a
which an overload occurs.
A line upon which the demands of traffic call for
a heavier system of feeders should be planned according to Fig. 8.
This arrangement is advantageous in being able to maintain a more uniform
voltage, by having a larger cross-section
on the
longer feeders.
In such a system the points (a),
(b), (c), etc.. at which connections are made to the
trollev wire, are heavier than thcv would be other-

nisliing

point at

the

arrangement,
shown
in
merely a small generator usually driven by a motor, and is in series with the
main generator. Supposing (AB) to be a section

Therefore

tive.

Fig. 12.

FIG.

is

used.

an

It is

12.

ELECTRIC-RAILW.\Y POWER DISTRIBUTION.^

BOOSTER ARRANGEMENT.
of feeder whose loss must be made up; then if (G)
is a booster generating current at 200 volts in series
with (D), the voltage on the feeder (AB) will evidently be 750 volts, and at (B) will have a possible
drop of from 250 to 300 volts and still be within
about normal working voltage at the trolley.

not out of place in concluding this description to make a brief statement regarding the effects
of electrolysis upon pipes and rails in the neighborhood of electric roads. It is well known that the
path of the return current is by no means confined
to the rails, but strays to neighboring pipes, and
cables, if any, causing serious corrosion at points
where the current leaves said pipes. In instances
where the positive terminal of the generator was
connected to the earth a great deal of trouble from
electrolysis was found to exist at remote points from
the power station.
These sources of trouble were
quite difficult to trace and to remedy.
Perhaps the
best remedy is to reverse these connections, making
the earth negative, and inserting a copper conductor
along the danger area, connecting from it to points
on the cable exposed to electrolj'tic action. In this
manner the path of the current is definite, and
trouble, if any, is confined to the vicinity of the
power station, where any serious condition can be
properly looked after and more easily remedied.
It

form a track the formula

,From these formulas the drop

computed, the results of which
must be considered in planning the overload system.
ELECTRIC-RAILWAY POWER DISTRIBUTION.
FEEDER DIAGRAM.

has been stated that transmission over long distances is best manipulated through the alternating
current previous to distribution to the working conductors.
It often happens, however, that extensions
on a 550-volt direct-current line are desirable. Such
extensions have been made practicable by means of a
"booster," whose function is to maintain normal
voltage on the line at a remote point. The cost of
copper
maintain
to
normal
voltage
at
550,
even by over- compounding, would be prohibiIt

Electrolysis.
equals

in the track maj' be

8.

ELECTRIC-RAILWAY POWER DISTRIBUTION.
TYPICAL RAIL BOND.

its

one pound per yard, and hence a rail of the same
units, has a cross-sectional area of 110,000 circular
mils, which is equivalent to 16,000 circular mils of
copper.
The resistance of a copper wire of 16,000
circular mils section is approximately 1.6 ohms per
I, coo feet, therefore the resistance of a rail in ohms

R

FIG. ir,

is

conductivity as compared
with copper, weight for weight, being about oneseventh that of the latter.
An iron bar w^eighing

a fairly

is

FIG.

;

It

:

l-_n

ELECTRIC-RAILWAY POWER DISTRIBUTION.
DIRECT FEEDING.

now

so variable that at best a
near the solution as any

other means.
An approximate rule may be expressed as follows The power required at the car
wheel for a speed of eight miles per hour, is
.4 H. P. per ton -|- .4 H. P. per ton for each per
cent, of grade, or H.P.
(-43
-43 0) where
is weight of car and contents in tons, and G is the
per cent, grade.
Return Circuit.
It

7.

will
location.

The general character of the power station will
vary according to the special demands to be met.

ELECTRIC-RAILWAY POU'ER DISTRIBUTION.
FEEDER DIAGRAM.

9-

the conditions of the return circuit; in fact, such an

FIfi.

its

tribution.
FIG.

am-

in

E

ELECTRIC-RAILWAY POWER DISTRIBUTION,
BONDING.

be taken up
in the first
is
evident that the most
economical point for its location from the standpoint of economy in copper w^ould naturally be at
the center of distribution of the system.
In point
of fact, however, the majority of plants furnishing
power to railways are remote from the center of distribution, and especially city lines, since the cost of
a site at the center of distribution nearly always
offsets the advantage in copper economy.
For this
reason suburban and interurban lines are better able
to place the power station nearer the center of displace,

be of some value to give a short rule
It has been
for finding the net weight of copper.
found that i.oco feet of copper wire of i.coo circular mils cross-section weigh very nearly three
Considering new the fundamental equapounds.
It

10.

s:

^ s

power house

Since the method of calculating the cross-section
of copper is well known, it will not be described
line-'!.

FIG.

be-

the

here, since the

:

^

actually

diagrams shown the working conductors only
have been described. These must be determined before the feeding system can be planned, the latter
supplementing the working system by reinforcing
Ihe line and equalizing the voltage at various points.

x

ic

overloads.

Bonding.
In regard to the earth as a conductor it has been
shown that the resistance of the earth between two
metallic conductors placed therein practically remains unchanged as the distance of these conductors
increased, the lines of conducting current dispersi>^
ing and the current density therefore decreasing as
the metallic conductors are moved apart. The only
satisfactory method of forming a good return is to
establish good metallic connections between rails.
This is done by bonding.
In Fig. 10 (A) shows
the simplest method and is about the earliest form

is

May

9,
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Great International Electrical Comb\nations Reported.
The New York Herald has information from Berdated April 29th, to the following effect: "Important negotiations will be concluded in this city
within a few days for the organization of a gigantic
electrical trust, embracing the American General Eleclin,

Company, the British Thomson-Houston Company
and the newly formed German electrical trust, con-

tric

of the Allgemeine Electricitats Gesellschaft
and the Union company of this city. Messrs. Potter and Clark of the General Electric and the Thomson-Houston companies will arrive here shortly to
sisting

confer with the German leaders. The new electrical
trust proposes to obtain control of the British and
continental market. It already controls the Union
company in this city, which recently fused with the
Allgemeine company under the leadership of Herr
Rathenau. To contest with the trust Siemens &
Halske and the Schuckert company recently formed
a combination, and it is likely that the Westinghouse
companj* will form an alliance with these companies,
as George Westinghouse is due here shortly."
Inquiry- has failed to elicit either confirmation or
denial of these reports.
President Coflin of the General Electric Company is abroad, but it is said that
his journey Is for rest and recreation merely.
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Improved X-ray Tube.
An

invention which has for its object a simple
construction of
or Roentgen-ray
lube, so that the degree of exhaustion or attenuation
of the air or gas within the tube can be either increased or diminished to suit the particular operalions in which the tube is employed has been patented by Theodor Friedlander of Chicago.
This
object is obtained through the use of an auxiliary
tube provided with anode and cathode terminals.
The auxiliary cathode is arranged within a subchamber, and is preferably provided with a coating
of potassic hydrate or other analogous gas-producing
substance.

and

The
with

X

efficient

feature of an auxiliary cathode in connection
a

gas-producing

substance

is

common

to

a

the company's departments and for other purposes.
Eventually, on the remaining property, buildings
will be erected to conform with the new section now
to be built.

Novel Method of Installing Wire.
The accompanying

illustration,

reproduced

in

the

Western Electrician by the courtesy of the Underwriters' Electrical Bureau of Chicago, tells its own
story.
It is made from a photograph of a specimen
forwarded by Mr. F. D. Varnam, city electrical inspector of St. Paul, Minn. This particular example
of improvised interior construction work was dis^
covered in a large shoe factory in St. Paul, where
it
formed part of a iio-volt incandescent-lighting
system. The wire used is No. 14 in size and rubber
insulated.
It was held in place on pine backboards
and wainscoting by means of small, sharp-pointed

Carnegie to Aid

in Bringing Engineering
Societies Together.

The long-cherished hope of Charles F. Scott, presAmerican Institute of Electrical Engi-

ident of the

neers, for a unification of the principal engineering

country and a general headquarters
joint use of the societies seems
Andrew Carnegie has
to be nearing its realization.
pledged his aid to the project to the extent of $1,000,coo and more if necessarj'societies of the

and the

for meetings

The

proposition involves the erection of two strucin
West Thirty-ninth and West Fortieth
Streets, New York city, one to be for the new home

IMPROVED X-RAY TUBE.

NOVEL METHOD OF INSTALLING WIRE.

tures

of the Engineers' Club and the other to be a magniticent headquarters designed for the joint use of the
American Societj- of Civil Engineers, the American
Society of Mechanical Engineers, the American
Institute of Electrical Engineers and the American
Institute of Mining Engineers.
When Mr. Carnegie was told by a committee of
the plan to bring the several associations into closer
relationship and have them housed in one building
he is reported as saying: "Gentlemen, if you cati
gain the assent of the various bodies concerned in
the development of that enterprise, go ahead, and
do not let the cost of its realization worry you unnecessarily.
You may draw upon me to the extent
of $i,coo.cco, and I will give more than that should
it be needed.
America's achievements in the several
spheres of the engineering arts are so noteworthy
that America is justly entitled to pre-eminence as the
engineering center of the world."

Inverted Third Rail for Electric
Railways.
Leonard Wheeler of Wheaton, 111., and John T.
Murphy of Chicago, two gentlemen well acquainted
with the workings of the third-rail line of the Aurora. Elgin and Chicago Railroad, have devised a
special type of underrunning third rail which will be
of special advantage in preventing trouble from
sleet and also be a safeguard against danger from
shock.

Fig.

Fig.

I.

I

shoW'S the position of the inverted rail

Rail and Support.

Fig.

2.

Contact Shoe.

number of prior ray

tubes, the object being to pre-

vent too great an attenuation of the gas within
such ray tubes during continued use by automatically
supplying gas from such gas-producing substance to
compensate for an undue increase in the stage of attenuation.

In practical use a regulation of the degree of attenuation within the ray tube to meet any particular condition or requirement in the use to which
the ray tube is applied is effected by a manual adjustment on the part of the operator of the spark
gap between the depending finger and the cathode
terminal of the main tube.
When through long-continued use, prolonged inactivity, and the like, the atmosphere in the ray
tube becomes overattenuated, such overattenuation,
it is said, can be overcome with the present arrangement in a rapid and convenient manner by connecting the negative pole of the inductorium directly to
the lower connecting eye of the secondary cathode
until such overattenuation is reduced to the desired
condition.

Boston Edison Extensions.
The stockholders of the Edison Electric Illuminating Company of Boston have voted to petition for
authority to issue 20,000 shares of additional capital
stock, the proceeds to be used in paying for the
recently purchased gas and electric-lighting properties
in
suburban cities and towns. The gas
and electric-light commissioners of Massachusetts
have authorized 16,500 new shares of stock, of which
but will be in
8,649 shares have not been issued
about a month. It is expected that if the additional
20,000 shares are authorized, they can be sold for
$200 a share. Of the proceeds. $2,000,000 to $2,500,000 will be needed to pay for the plants in Dedham,
Milton, Canton, Needham, Natick, Woburn, Framingham and Somerville, and the electric plants of
the Chelsea Gas Light Company and the Newton and
Watertown Gas Company. The balance of the proceeds will be needed for increases within a year or
The company has let the contracts for increastw^o.
ing the capacity of its South Boston L Street station.
The boiler-room capacity is to be increased to 20,coo horsenower. or three times its present capacity.
The company has purchased seven acres of land
adjoining the station.

INVERTED THIRD RAIL FOR ELECTRIC RAILWAYS.

and a support for

it.
Between the rail and the
standard is interposed an insulating material. The
contact shoe for the third rail is supported from the

car through suitable insulation, as shown in Fig. 2.
The shoe is adapted for upward and downward
movement, and a double-acting metallic spring interposed between the shoe and support is in constant
electrical contact with both .of the members, and
tends to hold the shoe normally in definite position.
The necessary electrical conductor adapted for connection to motor devices on the car is secured to the

support.

New

Eight-story Building for Chicago

Edison Company.

the insulation and into the
These nails were driven along the wire at
intervals of from two to four inches, and considerable wire was put up in this manner throughout
the factory.
On making inquiry Mr. Varnam was
told that the inventive genius who was responsible
for this unique if not approved method of installation, was a "handy man" employed about the factory, whose object simply was to keep the wires close
nails,

driven through

wood.

surface to prevent mechanical disturbance.
perhaps needless to add that this home-made
system of wiring is no longer in use.

to
It

the

is

Peoria Gas and Electric

Company Wins

Suit.

The
against
fix the

has lost the suit brought
Gas and Electric Company to

city of Peoria, III,

the

Peoria

maximum

rate

of gas.

The

decision

just

handed down by Special Master in Chancery I. C.
Pinckney of the United States Circuit Court, is not
only a signal victory for the gas company, but may
redound to the advantage of public-utility companies everywhere.
The essential features of the master's findings are
First, that the exercise of the right
as follows
claimed by the city must be reasonable; second, that
the question of reasonableness of such a right is
for judicial determination that is, that neither the
city nor the Legislature of the state itself has the
right to fix a rate in such a manner that the courts
cannot inquire into its reasonableness
third, that
in determining the cost of the manufacture and distribution of gas the depreciation of the plant and a
reasonable interest on the money invested are proper
elements of such cost; fourth, that a federal question is clearly involved because under the facts in
evidence the enforcement of the ordinance would
necessarily amount to a taking of the complainant's
property without due process of law.
The case arises out of an ordinance passed by the
City Council of the city of Peoria on September 4,
1900, which provided that the maximum rate thereafter to be charged b}' any gas company doing business in the city of Peoria should be 75 cents a
thousand cubic feet, that the gas furnished should
be of uniform i8-candle illuminating power at the
point of consumption, and provided heavy penalties
The gas company
for violation of the ordinance.
secured a temporary injunction against the enforcement of the ordinance and the case ^vas bitterly
contested for more than 18 months.
Testimony of
distinguished experts from all
over the United
States was adduced by both parties.
:

—

;

The Chicago Edison Company owns

nearly half
block of property at the corner of Market and
Washington Streets. Chicago, and occupies a portion
of the present building with a repair shop. The
company now plans to erect on a portion of the
property at 82 and 84 Market Street an eight-story
building at a cost of $220,000. The building will
have a frontage of 55 feet and a depth of 85 feet.
The first two floors will be used for a new sub-station, and the other floors will be used by some of
a

Chicago elevated railways for the
makes a good showing. In percentage of gain over April. 1902. the Northwestern
leads, with an increase of 9.03 per cent.
The South
Side Elevated is second, w-ith a- gain of 8.07 per cent,
and the Metropolitan gained 7.64 per cent. The
figures of the daily average number of passengers
Traffic on the
of April

month

carried for April are as follow?
Metropolitan, 1903.
117.597; 1902, 109.246: South Side. 1903, 87,553: 1902.
81,009; Northwestern, 1903 71,340; 1902, 65,430.
:

.

.
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DATES AHEAD.
National Electric Light Association, Auditorium Hold, Chi-

May

26th to 28th.
Canadian Electrical Association, Toronto, Ont.,

building

the

in

and

difficulties

however,

most interesting

matiy

June loth

therefore,

to

12th.

American

Institute of Electrical Engineers (annual convenNiagara Falls. N. Y.. lune 29th to July 3d.
National Electrical Cootraciors' Association, Light Guard
Armory, Detroit. Mich., July 14th, 15th and i6ih.
American Sireet Railway Association, Grand Union Hotel,
tion).

Saratoga, N. Y., September 2d to 4th.
American Electrotherapeutic Association, Hotel Windsor, Atlantic City, N. J., September 2zd to 24tb.
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York,
the

of

influential

offer

is

such a disinterested
ungracious

We

acceptance.

its

which
Never-

advocates.

would be

it

the

realizing

proposal,

to

note with

among

the statement that rivalry

defeat the benevolent intention of

An

philanthropist.

the

officer

reported to have said that

it

is

of one

of

doubtful

them

if

all

is

stands

needs only the harmonious

it

action of the councils of the associations concerned
to

his

utilize

We

gift.

hope

this

.that

desired co-

operation will not be lacking.

Does the

boiler

receive the attention that

economy of

serves in the

electrical

Many

it

de-

generating plants

and designing
engineers declare that it does not, and say that some
of the study lavished on the engine and generator
might be bestowed, with advantage, on the boiler
and furnace. At a meeting of the American Institute of Electrical Engineers in Chicago this week
Mr. W. L. Abbott, chief operating engineer of the
Chicago Edison Company, made the striking statement that the waste in boiler and furnace may be
employing

steam?

very possibly as

much

operating

as 50 per cent, of the energy

of the fuel fed into the combination.
of this waste

ex-

the

In

the convention

apt-to-be-overlooked topic.

Having

successfully dedicated the Louisiana Pur-

chase Exposition,

St. Louis has still a year remainopening of the show to finish the
buildings and grounds and install the exhibits. This
is none too long a time, yet should prove ample
in view of the time already devoted to preparation.
Indeed, St. Louis is particularly wise in assigning
sufficient time to execute its immense task satisfactorily.
That the result will justify the effort and
money lavished upon It no one doubts. Electrical

men

the

are greatly interested in the success of the ex-

position

and throughout the West, and particularly

;

Chicago, where a similar experience has been undergone, only the sentiments of friendliest co-operation are entertained in relation to the great World's
in

Fair of next year.

Without

may

much

as

spectacular

automobile

electric
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attracting

massive,
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perhaps,

attention,

gasoline

machine,

the

steadily gaining in popularity,

is

promises to be the l^orseless carriage of the

It

future

for

city

use

in

this

only

Its

The

country.

automobile has great advantages

electric

—simplicity,

noise-

appearance and com-

drawback

the fact

is

charging being necessary from time to time. But
with the multiplicity of charging stations now existing in all cities of considerable size this objection is
reduced to the minimum.
Actual experience has

shown,

too, that people

At

least half

be prevented, and the engineers

were urged by Mr. Abbott

do not make as long carriage

trips

or vehicle deliveries as they are apt to think

likely

;

an

with a 35 or 40-mile radius
ordinary city requirements, such as phy-

electric vehicle

and delivery wagons, for
one day. For touring in the country the gasoline
or steam carriage is still indicated, but, unfortunately,
American highways are in such a condition that
sicians' use. pleasure riding

this recreation is greatly

handicapped, whatever type

These are the reasons that
account for the increasing vogue of the electric machine and the consequent gratification of the storageof vehicle

employed.

Is

battery men.

can

peace under one roof. Mr. Carnegie put his
proposal in writing on February 14th last, and as the

now

for

of
the National Electric Light Association In Chicago
this month one of the papers is devoted to this

live in

matter

as well as obviously im-
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satisfies all

New
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ing before
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at, last

on "Electric-railway Power Distribution," written
by W. B. Gump, Jr., is presented in this issue. In
our consideration of electrons (and, apropos of electrons, it may be noted that a portion of Sir Oliver
Lodge's recent paper on this recondite subject is
aliO given in the present number), mercury arcs,
steam turbines, single-phase railway operation, automatic telephone exchanges and other new things, or
old things newly considered, we must not forget
that the old problems are still with us and that they
are new problems to the successive accessions of
students constantly appearing on the scene of action.
Such students and many young engineers will, we
are confident, find much' that is helpful in Mr. Gump's
contribution.
The various factors in the problem
of electric-railway power distribution are taken up
and clearly discussed, and the standard practice in

363
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Electrical

which devised the attention"white coal" for waterpower,
to be credited with the term "electric valve" for
ingenuity,

arresting expression
is

PUBLICATION offices:
510 Marquette Building,

French

May

to devote attention to the

The

passage of the Mueller

by the

bill

Illinois

marked the end of the disgraceful epimuncipal-ownership politics to which we

Legislature

sode

in

Probably
which will then
become a part of the statutory law of the state.
The measure will enable any city in the state to
"own, construct, acquire, purchase, maintain and
devoted considerable attention
Governor Yates will sign the

operate"

street

railways within

or lease the lines,

desired,

if

The exact method

week.

last

bill,

corporate limits

its

for private operation.

of procedure to

be followed

forth at considerable length, and

set

actually becomes a law
full,

for

it

constitutes

we
a

when

the

is

bill

shall publish the text in

departure In the relation

American commonwealths and street-railway
But it Is lo be remembered that while
the Mueller bill gives the cities the power to own
and operate street-railway lines, It by no means follows that the power will be exercised. Indeed, in
Chicago the belief is general that the law is wanted
of

companies.

simply as an "enabling act" to be use'd as a v^'eapon

making terms with

in

the companies.

consider, as Mr. Abbott pointed

In contrast to this victory for municipal owner-

out,

that some of the new steam-raising electric
power houses will require 3,000 tons of coal a day
two trainloads the great importance of a saving
of even five per cent, in the boiler room is at once

ship (although, as

—

advocates of municipal ownership had little to do
with the affair, which was almost entirely a matter

problem.

When we

—

evident.

The speaker

also

stated

that

very

large

power-house enterprises should have their own rolling stock coal cars, that is and their own storage
tracks, the latter quite independent of the usual
storage capacity. The coal should be handled from
the mine to the ash-dump without being touched
workman. Automatic methods have reduced
l>y a
the cost of handling fuel at the Harrison Street station of the Chicago Edison Company from 40 cents
But the automatic
to between 15 and 20 cents a ton.

—

—

stoker has the disadvantage that
in

case

of

it

cannot be hurried

an emergency demand on the station.
is met, however, by the installation

This situation

of politics),

we showed

last

week, the sincere

two recent defeats for this "reform"
One was In the Michigan Legisla-

are to be noted.

where a

ture,

amendment

to

bill

providing

for

a

constitutional

permit municipal ownership

of

the

was defeated by a decisive
The other example was afforded by the Legisof New York state, which put a quietus, for

sireet railways of Detroit

vote.

lature
a

year at

pal

least, to the

electric-lighting

project for erecting a munici-

plant

in

New York

city.

doubt the Legislature of Illinois would have
lowed these precedents had it not been for

overwhelming

—but

unthinking, as

we

believe

No
fol-

the

—vote

in

favor of muncipal ownership in Chicago on April

I,

1902.

:

May

9,
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Chicago Street-railway Situation.
After most determined efforts on the part of
Speaker Miller and se\x-ral of the representatives to
defeat it, the Mueller municipal-ownership bill was
passed bv the lower house of the Illinois LegisThe final vote stood 90 in favor
lature on' Mav ist.
and 20 against it. The bill was subjected to some
amendments in the House and was confirmed by the
Senate on Maj' 5th with but one dissenting vote.
The bill has gone to the governor for signature.
When it becomes a law the full text of the bill will
be given in the Western Electrician.
The special committee of the House which has been
of bribery brought by
investigating the charges
Ihe comSpeaker Miller made its report last week.
evidence to
mittee found that the speaker had no
Hinmaii,
support his accusations and that G. W.
general "boodle
editor of the Inter Ocean, in his
on idle
editorials had based his utterances merely
rumors and innuendo?.
„,,,-,•

Some cf the large stockholders of the West ChiCompanies,
cago and North Chicago Street Railroad

Tract.!on
two subsidiary companies of Union
and it
Comnany, have allied to protect themselves,
of this element is to wind
is reported that one plan
North
the
let
and
up the affairs of the large company
back their propand West Chicago companies take
that
Incidentally, it is proposed to demand
erty
Traction Company
the common stock of the Union

the

be paid for
as a bonus.

The

now by

the

men who

received

it

in 1699

^
Union Traction Company
.

receivers

of

the

the permission of

and its underlving lines secured
with which to
Tud"e Grosscup to borrow $200,000
due last week.
nav the interest on bonds which fell
being niade or
In' order to head off the attacks
West Chicago
threatened bv holders of North and
three receivers have
stock on the receivership, the
ask what they are
decided to petition the court and
The most important
to do under the circumstances.
receivers are to
question asked will be what the
holders of North
do about the dividends due the
Involved
Chicago stock, which falls due May 15th.
to whether the receivers
in it is the other question as
leases due
must also meet the dividends, under the
Out of the
1st.
the West Chicago stockholders July
a ruling as to
court's answer to both is expected
stockholders of
the relation of the receivers to the
the two constituent companies.

Theory.

A New Atomic

of

professor

agri-

Prof. Stephen M. Babccck,
of Wisconsin,
cultural chemistry at the University
brief,
which,
has announced a new atomic theory,
substance is affected by the
is that the weight of any
changes which it undergoes, or, in other

m

molecular
proportional
words, the weight of a body is inversely
This theory, according to
to its inherent energy.
explanaProf. Babcock, would offer a satisfactory
generally action of the law of gravitation, for the
matter
cepted scientific explanation of ether as
endowed with infinite energy and having no weight
bodies as
or high potential, and of the heavenly
low potential or weight would account for the move-

ment of the
bodies

low

solar system

of high

potential

on the law of physics, that
move toward bodies of

potential.

Prof. Babcock was first led to undertake this investigation by noticing the different results obtained
under
in the atomic weights of the same substances
circumstances that were practically similar. His
strong evidence was gained by weighing the
first

hermetically sealed test tubes
reaction had been obThe difference in weights obtained through
tained.
total of
a long series of experiments, embracing a
many years, he could not explain on any existing

same chemicals
before

in

and after cljemical

scientific hypothesis.

Census Report on Electric Railways.
A preliminary report en street and electric railways

the year ended June 30, 1902, issued by the
United States Census Bureau, contains some interesting statistics. It shows that there was a total
of 9S7 companies' in operation their net income aggregating $30,955,233; dividends, $15,958,216; si^The average number of salaried offiplus, $15,047.

Dedication of

St.

Louis World's Fair.

eyes of the world were turned upon St. Louis
last week, when, during the three days of ceremonies
marking the formal dedication of the Louisiana Purchase Exposition, there was gathered together one
of the most unique assemblages of prominent men
Foremost in the
that has occurred in recent years.
eyes of the thousands who fought for a glimpse of
his stay in St.
Roosevelt,
and
President
him was
Louis, where he was the guest of David R. Francis,
was marked by the wildest enthusiasm. Ex-president Cleveland was also enthusiastically received,
and his oration at the dedication ceremonies, in
which he strongly commended the policy of expansion, was interrupted many times by the cheers of
the 30,000 persons who occupied seats in the Liberal Arts Building.
Thursday, the centennial of the signing of the
papers transferring to the United States the vast
territory of Louisiana, was the gala day, and when
the first cai-riage, containing President Roosevelt,
D. R. Francis and T. H. Carter, president of the
National Commission, started on from Grand Boulevard, fully 300.000 spectators lined the route. The
troops reviewed by the president formed one of the
most imposing parades ever seen in time of peace,

The

over I2,oco being in line.
After a hasty lunch the president was driven to
Arts Building, where his entrance
Liberal
the
brought the assemblage to their feet with a hearty
cheer of wefcome, and when he was introduced by
T. H. Carter, president of the National Commission,
the deafening applause continued for some moments.
Finding the platform too low, the president leaped

upon the table and delivered his address, which was
a masterly effort.
The iriimense chorus of 2,500 singers, led by Weil's
Band, rendered several numbers from Wagner and
Handel. Cardinal Gibbons, the head of the Roman
Catholic Church in America, pronounced the invocation, and Bishoo Potter of New York the benediction.

,

,

,

•

In the evening over 200,000 people gathered in
and about the exposition grounds to witness the
most elaborate display of fireworks ever made. An
immense grand stand had been erected in front of
the Adm.inistration Building, and from this, 30,000
Extensive preparapersons viewed the spectacle.
tions had been made for the firing of hundreds of
and the sky
electricity,
pieces simultaneously by
was filled with colored fire for hours. The most
striking piece of the evening was a full-size representation of the cascades and festival hall, the terin
race of the statues and buildings being outlined
white, while the torrents of water flowing down the
incline were extremelv realistic, as were the fountains at the foot.

.

The Administration Building was strikingly illuminated by 6,000 incandescent lamps, in red,
v,'hite,

blue and yellow.

The

lines

of the beautiful

towers were marked with white lights, while the
space between was occupied by a gigantic American
the
flag, suspended from a cable, and swaying in
This illumination was operated every evenbreeze.
ing of the dedication period.

Friday was Diplomats' Day, and on Saturday,
Governors' Day, Governor Dockery was the cenOn Friday evening another display of
tral figure.
fireworks attracted thousands to the exposition
chief feature of the evening was the
The
grounds.
"Salute of the Nations," in which an American flag,
600 feet long, was supported in the air at a height
of several hundred feet, while other balloons, bearing
flags of other nations, fired salutes to "Old Glory,"
the whole being operated by electricity.
The transportation problem that has been agitating the St. Louis officials was aoparently settled
during the dedication period, when it was demonstrated that the existing Hnes could handle almost
any crowd that is liable to congregate during the
exposition. Cars were run on all the lines entering
the exposition territory at 15-second intervals, and
Electric autothe service was very satisfactory.
mobiles of the Interstate Transit Company were opwere
well patronand
Boulevard
erated on Lindell
Many men prominent in electrical circles were
ized.
in attendance,

and arrangements were made for sev-

eral large exhibits

in the Electricity Building.

for

their salaries amounted to $4,625.015; clerks 4,301, salaries $2,573,036; all other
employes 131,133, wages $77,437,324- 'fhe length of
line (first main track) was 16,698 miles, length of
These figures do not insingle track 22,589 miles.

was

cials

2,749,

and

construction and not ooerated.
The total number of cars was 67,199, steam engines
transfer
carried 4,813,466,001
passengers
fare
2,337
passengers carried, 1,662.403,392; total car mileage,
1,097,806.884; persons killed, 1,216: injured. 47,428.
The earnings from operation were $241,584,697; operating expenses. $139,012,004; net earnings, $102,The
597,693: income from other sources, $2,907,156.
totals indicate that during 12 j'ears the length of
miles,
miles
to
16.647
from
5.7S3
increased
line has
or 187.S5 per cent. the number of cars from 32.505
the number of fare
to 60,290, or 85.48 per cent.
passengers carried from 2,033,010,202 to 4,813,466,001,
or 137.94 per cent

track

clude

under

;

;

:

;

Yerkes Underground Railway Plans
Opposed.
London newspapers are opposing the YerkesSpeyer plans for the consolidation of all the underground tube railways of that city, and are urging
Parliament not to submit thereto. The parliamentary committee, in its report to the London County
Council, will insist upon a further iinvestigation of
the consolidation scheme, which the committee contends will raise fares and otherwise operate to the
disadvantage of the traveling public.
In connection with the formal organization of the
company, to be known as the Underground Electric Railways, it is stated that a loan of $30,000,000
on lo-year five per cent, notes has been arranged
at once to meet construction and other expenses.
Of the total amount $15,000,000 will be underwritten
in London by the syndicate managed by Speyer
Brothers, and $15,000,000 will be underwritten in
this country by a syndicate organized by Speyer
& Co, and the Old Colony Trust Company of Boston,

Preparations for the Electric-light
Convention.
President L. A. Fepguson has given out the list
of papers to be read at the Chicago convention of
the National Electric Light Association on May 26th,
27th and 2Sth. Wisely, the list is not too long, but
it contains an excellent variety of subjects, and the
writers are among the best authorities in the country.
President Ferguson is certainly to be congratulated

on the results of his discriminating judgment and
persuasive eloquence. The list of papers follows
"Fuel Losses in Furnaces and Boilers and How
to Lessen Them," by A. Bement, consulting expert
of Chicago; "Salt as a By-product," by Alex Dow,
Detroit Edison Company, Detroit, Mich.; "Advantages Derived from the Use of One System of Generation and Transmission of Electrical Energy from
All Power Stations in One Locality," by C. L. Edgar, Edison Electric Illuminating Company of Boston, Mass.; "Tactful Relations with Customers," by
J. VV. Ferguson, Chicago Edison Company of Chicago "Relative Advantages of Electrical and Mechanical Methods at Variable Speeds for General
Power Service," by William Cooper, consulting engineer of Cincinnati, Ohio; "First-aid Appliances," by
Dr. J. D. McGowan, Chicago Edison Company, Chicago "Standard Ratios for Transformers," by John
S, Peck, Westinghouse Electric and Manufacturing
Company, Pittsburg; "Steam Turbines," by Professor William Lispenard Robb of Rensselaer Polytechnic Institute; "The Application of Four-ampere
Series Arc Lamps for Street Lighting," by J. Henry
Hallberg, General Incandescent Arc Light Company,
New York city; "Some Fundamentals of Photometry," by Professor H. E. Clifford, associate professor of electrical engineering, Massachusetts Insti"Exhibition and Detute of Technology, Boston
scription of the Matthews Integrating Photometer,"
by Professor Charles P. Matthews, Purdue University; "Attitude of Employer Toward Benevolent,
Insurance and Educational Associations Among Employes," by Arthur Williams. New York Edison
Company, New York city; "District Heating," by
John W. Glidden, superintendent DeKalb-Sycamore
;

;

;

Electric

Company, DeKalb,

111.

"The Young Engi-

;

neer and the Electric-lighting Plant," by Charles F.
Scott, president American Institute of Electrical Engineers
(subject to be announced) by Professor
Elihu Thomson of Swampscott, Mass.
In addition to the above-named papers, there will be
"Report of Editor
the following committee reports
of Progress," by T. C. ^Martin of New York; "Decorative and Sign Lighting," by Arthur Williams of
New York; "Unaccounted-for Current," by L. G.
Van Ness of Denver; "Theft of Current," by R. L.
Elliott of Chicago; "Office Methods and Accounting,"
;

:

W. M. Anthony

of Chicago; "Photometric ComH. L. Doherty of Denver; "Committee
on Analysis of Flue Gases," by H. L. Doherty of
Denver, The last two reports are from standing

by

mittee," by

committees, but the other five will be quite elaborate
in the nature of papers, special attention
having been paid by the editor of each department
to make his report comprehensive and valuable.
By
no means the least part of the convention proceedings will be the questions and answers of the question
box, which will be edited by H. T. Hartman of Phil-

and more

adelphia.
At a meeting of local electrical

Union League Club on May

rst

men held at the
preliminary arrange-

ments were made for the local entertainment of the
delegates and guests w^ho will be in attendance at the
convention.
President L. A. Ferguson called the
meeting, and among the other gentlemen present
were B. E. Sunny of the General Electric Company, W. R. Pinckard of the Westinghouse Electric
and Manufacturing Company, A. L. Tucker of the
Western Electric Company and W. W. Low of the
Electric Appliance Company.
Several nlans were
talked over, and it was decided to have a general
reception from 8:30 to 10:30 p. m. at the Auditorium on Monday evening. May 25th, the day preceding the opening of the convention. The rest of
the entertainment will be solely for the ladies and
will include a carriage ride on Tuesday to one of
the neighboring golf clubs where luncheon will be
served, and a theater party on Wednesday afternoon.
This will leave Thursday open for shopping and sight-seeing. James Wolff, Chicago manager of the

New York

Insulated

Wire Company.

chairman of the local entertainment and
reception committee and Mr. Sunny will serve as
chairman of the local finance committee.
will act as

American

Institute to Publish Graduating Students' Theses.

At
the

was

a recent meeting of the board of directors of
Institute of Electrical Engineers it
decided to request the head of the electrical-en-

American

gineering department in each of the universities and
technical schools in which local Institute meetings
have been he4d during each year to select from the
theses of each year's graduating class the one which
in his judgment is of superior merit and a valuable
These
contribution to electrical-engineering work.
theses will be received by a committee of the Institute, and those which are of superior excellence
will be chosen and printed in full or in abstract in
the Transactions of the Institute.

;
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NEW

ELECTRICAL APPARATUS

IN

Ma y

FRANCE.

A^NUAL EXHlBinON OF THE SOCIETE DE PHYSIQUE.
Bv

A.

De

—

April 23. The annual exhibition of the
Socicle de Physique, which is held at Paris, always
brings out quite a number of novelties, among which
The
electrical devices occupy a prominent place.
exhibition was held on the iSth of April, in the large
building of the society, and the different rooms contained a great variety of exhibits, some of which
promise to be of great interest.
Paris,

Arc Lamps with Impregkated Carbons.
feature which attracted considerable attenwas the new arc lamps of the Societe Frangaise

One
tion

FIG.

NODON ELECTRIC VALVE.

I.

Courcy,

The whole is introduced
(R) which contains a saturated solution of ammonium phosphate. The operation is as follows
When the current comes in
the positive sense from (A) to (F) a thin film is
formed upon the surface of (A) by electrolytic
action.
This film is composed of phosphate of
aluminum and zinc, alumina, and oxide of zinc; it
offers a very high resistance to the passage of the
current.
On the contrary, if the current takes a
positive direction from
F) to (A), the film is reduced and the current passes freely. The formation
and reduction of the film take place almost instantly.
With only one electrolytic cell, however, only half
a phase of the current would be used, the other half
being suppressed and the valve would act as a rectifying interrupter.
In order to use the two half
phases and form a current -which can be utilized, the
valve, as now used, has four cells of the form described, which are grouped as shown in Fig. 3, where
(EEEE) are the four cells, (A) the positive pole
and (B) the negative. Between (A) and (B) is
placed the apparatus to use direct current (batteries,
motor, etc.). In this case the two half-phases of
the alternating current arrive in the same sense in
the work circuit, giving a rectified current.
This instrument has been tested at the laboratory
of the university by Professor Hospitaller and found
to give an efficiency of 75 to So per cent.
The loss
is due to the formation of heat within the cell, which
also a binding post.
into a cylindrical vessel

Iras

:

;

treatment

is

company

pure.

In this

way

grooved pulleys, the wire ends

at the extremity of
of a lever. To the long arm of this
attached a wire, which, after making a turn

the short
lever

is

arm

around the drum carrying the indicating needle, is
attached at the extremity of a spring which keeps
the

wire constantly stretched. The active wire is
in series with a resistance composed of

mounted

CURVES OF ELECTRIC VALVE.

FIG. 4.

the

same kind of wire and

'

coiled so as to have no

The

length of wire in the resistance
voltage for which the
In the case of very high voltages the resistance in series is replaced by a small
transformer which reduces the tension in a certain

self-induction.

depends on the
instrument is built.

coil

ratio.

maximum

The compensator

for

temperature

is

formed

of a system of two metals which have a very different expansion, zinc and a form of nickel steel
known as Guillaume steel. It is regulated by a
small screw, which serves to set the needle at zero,
if it should become displaced owing to a shock or
other cause. These voltmeters can be used for alternating or direct current without changing the reg-

made

nine different sizes, rangIn the registering type
the shaft of the drum carries an aluminum needle
ending in a pen which traces the diagram of voltage
on a registering cylinder of horizontal axis
the
cylinder makes one turn per day. The latter form
is made in four types, ranging from 150 to 600 volts.
The same company also showed a new type of
portable voltmeters and ammeters, one of which is
seen in Fig. 5, which represents a small voltmeter
three inches in diameter used especially for batteries
and accumulators, being well adapted for the igniting
batteries of automobiles.
It is graduated to three
or five volts with a large scale. The new type is
characterized by the use of a permanent magnet
about 20 times stronger than is needed to give the
desired effect. An armature of soft iron unites the
poles and gives a direct passage for 95 per cent, of

claimed to give a great economy, and
states that its normal type of lamp,

leaving the outside

traversed by the current is formed
electric resistance is practically
constant, in spite of the variations of temperature.
It is fixed by one of its ends to a compensator, which
has the effect of rendering the indications independent of the outer temperature. .After passing over

ing

from 60

in

to 3,000 volts.

;

there

no spreading of the arc or formation of waste

is

whose

ulation; they are

which takes but 3.3 amperes, gives 50 per cent, more
In the
light than an ordinary lo-ampere lamp.
former cases where carbons were impregnated with
mineral matter one great difficulty lay in the formation of scoriffi on the surface. This is now overcome by impregnating the inner layers of the carbon
only,

is

alloy

(

d'lncandescence. Two of these arcs were mounted
outside the building and several in the interior they
give' a remarkably brilliant light, which is of a yellowish hue and consequently more agreeable than
the ordinary arc. Carbons are used which are impregnated with mineral matter. The new process of
the

wire which

of an

1933

9,

The carbons are placed upright, as usual,
with a refractory disk fitted over the upper carbon
just over the arc. This disk acts as a reflector and
keeps the arc from mounting; it also keeps the temperature of the upper carbon sufficiently high to
prevent the formation of liquid scoria. With ordinary carbons the light falls oflf quickly with the
current below seven amperes, which prevents the
matter.

It is well known that a magnet having an
armature will hold its magnetism almost indefinitely,
while without it shocks and vibrations, and even
the influence of time cause it to weaken considerably. In
measuring apparatus with permanent

the flux.

FIG.

3.

diagram of electric VALVE.

heats up under the action of the current, the temperature becoming stationary at about 40 degrees C.
test was made with a five-ampere type, using
frequency of 42 reversals from the city mains and
charging a battery of accumulators (42 cells in
The curves obseries) with the rectified current.
tained with JMr. Hospitaller's new "ondograph" are
.shown in Fig. 4, where No. i is the voltage given to
the valve on the alternating-current side and No.
Curve 3 shows the
2 tlie corresponding current.
rectified current furnished by the valve to the batThe curteries and 4 the difference of potential.
rent can also be used to run a small motor or arc
lamps, and the writer has had occasion to observe
the -workings of the valve at Mr. Nodon's shops,
where he is now commencing to manufacture it. A
!-malI five-horsepower motor is run without diffi-

The

a

as well as a number of direct-current arc
lamps, which light the shops; the alternating current
It is
for the valve is taken from the city mains.
expected that the valve will be especially useful

FIG.

5.

TINY VOLTMETER.

culty,

FIG. 2.

SECTION OF ELECTRIC VALVE.

In the present case an arc as
low as 3.3 amperes can be used. The company also
showed a lo-ainpere lamp, which is claimed to have
seven times the efficiency of an ordinary lO-ampere
use

of small arcs.

arc.

NoDON "Electric Valve."

Among the novelties is an electrolytic device for
transforming alternating into direct current, or "elec(Fig. 1), which has been invented by
tric valve"
Mr. Nodon of the Paris University, and has proved
In principle it consists of
successful in practice.
an iron tube (F). Fig. 2, whicli is perforated and
provided with a binding post. In the lower part is
fixed an insulating stopper, through which passes
a cylinder (A), formed of an alloy of aluminum and
The cylinder is concentric with the tube and
zinc.
.

charging the batteries of an electric automobile
city mains, and the outfit required for this
purpose is compact and inexpensive.

in

from

Hot-wire and Other Measuring Instruments.
The Richard Company showed a number of new
measuring instruments, among which is a new hotwire voltmeter. In the fqrmer types of hot-wire
instrument the disposition which has been adopted
for the active wire usually makes the apparatus
bulky and of difficult construction, or in cases where
a short wire is used the means which is employed
for amplifying the effect of the wire is of a delicate
nature and difficult to regulate. It sometimes happens that the compensation for exterior temperature
is so imperfect that the needle does not come back
The present instruments are said
to the zero point.
to be

an improvement over the existing types.

The

magnet the demagnetizing effect of the current to
be measured is also to be added to the above causes,
and it may happen that a voltmeter or ammeter, after
long use, will give an eight or lo per cent, error.
In the present instrument the same causes of loss
are only brougnt to bear on the five per cent, of the
flu.x which traverses the coil carrying the current
an error of 10 per cent, on this quantity makes only
a difference of 0.5 per cent, on the total flu.x and
consequently on the readings. Where an ordinary
permanent-magnet instrument would lose 20 per
cent, of its flux, in the new form only one per cent.
is lost under the same circumstances, which comes
within the limits of error. In such case the readings may be corrected by slightly shifting the armature.

Petrol Sets with Electric Regulator.

The De Dion

Company showed

a direct-coupled

consisting of a petrol motor and a small dynamo.
This group is light and compact and can be used
set.

:
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number of purposes, being

for a

especially

accumulator charging, notably
of automobiles. When mounted on a
forms a convenient portable set,
it
The motor is of the standard
Fig. 6.

able

body

is

rolling Irnck,

shown

as

in

De Dion patautomobiles. The mo-

attached to the bed-plate

The dj'namo has

bracket.

applic-

the batteries

to

tern as built for the gasoline
tor

its

lower

by an iron
and bear-

3O7

for cooling the motor, and
elevated to a sufficient height to cause
Such
a water circulation by the action of gravity.
a group may nof only be used for arc and incandescent lighting, for which it is especially suited by its
steady running, but the motor may be used to drive
various machines directly by means cf a coupling

placed

the water lank

the tank

is

field

An electric regulator
ings cast with the bed-plate.
for governing the motor speed is one of the novelties
of this group. The motor turns at a speed of 1,500
The dynamo

revolutions.

is

here

are

there

is

The

field.

George W.
—and
Iowa State College
Mechanical Arts.
—
Waiter
Underwood and Arthur
Triumph Electric Company. Cincinnati, Ohio.
— Charles W. Clark, General Electric
Blsse)!.

Ky.

Eellevue,

Uuderwocd,

field coils

Berkeley,

Ohio.

Cincinnati.

Company
(

li.

J.

Cal.

Company.
shnpt^:

The dynamo

has oil-ring bearings and carbon brushes.
The electric regulator (Fig. 7) is composed of
a solenoid l^S) which contains an iron core (N)
of conical form, guided in its course by an outer
tube.
To utilize the field to better advantage and
diminish the energA' needed for the regulator, the
magnetic circuit of the solenoid is closed by an external part formed by two end pieces (FF') united
by the tube (T). This arrangement, besides, protects the regulator from the inlUience of exterior
magnetic fields in the vicinity. The upper end of
the core is attached by a chain (C) to a small pulley
tP). mounted upon the cylinder of the valve (B)
fixed on the carburetter; the opening (O) of the
valve admits the explosive mixture of air and gas
coming from the carburetter to the motor, and the
rotation of the pulley (P) thus opens or closes the
spiral spring
valve and regulates the gas supply.
(R). mounted at the outer end of the valve, is fixed
at its free end to a cap (D) w^hich may be turned
and fixed by the set screw (V). The tension of
tlie spring can thus be regulated to vary the sensitiveness of the apparatus. The solenoid is of very
fine wire and has 2,oco ohms resistance for a dynamo

of the Institute

the last regular monthly meeting of the directors of the American Institute of Electrical Engineers, held in New York city, on April 24th, 211
new names were added to the list of associate members.
For want of space the entire list is not here
given, but the following are the names of those admilted from that part of the United States lying
south and west of Pennsylvania and the Virginias
and from foreign countries:
.\l

Ames. Iowa.

directly connected with the brushes, and
no extra rheostat, the dynamo having been

specially designed for this application.

New Western Members

of Agricultural

of the Manchester type,

drum armature and shunt

with

:

—Walter

Triumph

Laile,

Electric

Clarence Mellshope, Stern, Heidman & MellM. Bamay. Bullock Electric Manufacturing

;

.Tohn

'uiiiiiiiTiy.

—

laiksluirg. Mo.
Henry C. Don Carlos, Telluride Power
Trnnsmission Company, Ames. Colo.
Chicago. 111.
Robert Steck, Western Electric Company-; \\illiam T. Dean, Illinois Steel Company
Myron
JI. Fowler. Western Electric Company
Stephen Gardner,
Chicago Edison Comjiany Edward N. Lake. Chicago Edison Ccnipany Herman JI. Biebel, Western Electric Company M'illiam A. Blanck. Arnold Electric Power Station
t

—

;

;

;

;

;

Company; James
pany

;

A. Brett. Electrical Installation ComHai-ry M. Hope. Chicago Edison Company Charles
;

Chicago Edisoa Company; Walter J. Warder,
Western Electric Company
Ezra J. Pietczker.
Standard Underground Cable Company
Rudolph F.
Sobuchardt, Chicago Edison Company
Frederick
S.
Ilickok, Western Electric Company
Edwin H. Smythe,
Western Electric Company.
Cleveland, Ohio.
Martin Schreiber, Cleveland Electric Railway Company; Harry Gillett, II. W. Johns-Mauville Company.
Colorado Springs. Colo.
George B. Tripp, Colorado
Y. King.

(!.

Jr..

;

;

;

;

—

—

Springs Electric Co.
Columbus, Ohio. Robert R. Dunlop. Jeffrey Manufacturing Company
Curtis Claypoole. Electric Supply and
Construction Company Perry Okey, Columbus Municipal
Electric Light Plant.
Conneaut, Ohio.
Robert C. Reed, Carnegie Steel Company.
Denver, Colo. Alvin M. Ballon. Denver City Tramway
Company Dwight E. Webster, Mountain Electric Company.
Detroit, Micb.
Ernest McCleaxy, McCIeary & Colquitt

—

;

;

—

A

—
—
Company.
Duluth, Minn. — Eugene
Power Company,
Coldstream, B.
— Otto
Electric Railway Company.
;

FIG. 6.

PORTABLE PETR0L-DRI\'EN DYNAMO.

In this case the dynamo runs empty, but still
pulley.
Operates the regulator, which keeps the speed c'on-

C. Bacot,

C.

stant.

Huntbill,

Taylor Company.

Car Wiring as a Fire Hazard.

Indianapolis.

Many of the fire underwriters appear to think that
the standard of wiring for electric cars is not up to
that of stationary plants. William T. Benallack, electrical inspector of the Michigan Inspection Bureau, in
a paper on the fire hazard in electric car houses, summarizes the fires in such risks which he has investigated during the past eight years, most of them
having occurred within the last four years. He says
that of 61 fires in electric cars 42 were due to electrical causes, w^iile of 20 fires in car houses 12
were

electrical.

Mr. Benallack adds:

'The

Coatbridge,

statis-

the greater part of the hazard exists in the cars, where 75 per cent, of the fires
listed have started, and the general electrical equipment is responsible for more fires than all the other
causes combined, 65 per cent, having originated from
In the wiring in cars, car houses
electrical source.
and repair shops, I find that, with few exceotions, the
street-railway current is installed
grounded
5GO-volt
mechanically and electrically far below the standard

tics clearly indicate that

found to exist in ordinary' commercial wiring, where
the usual voltage is 125. I have recently visited the
works of some of the representative car builders and
have seen the latest types of cars. I found t-he lighting and motor wires run in grooves in the framework, fastened in place with nails and metal staples
in contact with the electric-bell wiring of inferior
no insulating tubes of any kind through
insulation
the woodwork, floors or vestibules of the cars and
the general conditions indicating an absolute disregard of the fire hazard."
;

Scotland.

— Harrison

Ind.

Company.
Kent. Wash.

Aux-

iliaries.

A.

British

—Keil

Columbia

Taylor.

N^il

Smith. General Elec-

tric

— Berrett Merrill, Puget Sound Electric
——Henry
Fuller. John Fuller & Co.
Ralph F, Thompson, United Powei*
Company.
Logan, Utah. — Robert
Fairbanks, Logan I'ower Company.
London.
W., England. — Bernard M. Drake, Drake
& Gorbam, Ltd.
Madisonville, Ohio. — William A. Hall, Hall Electrical
Supply Company, Cincinnati.
Railway.

Leeds, England.
Liverpool, Obic.

J.

P.

S.

Melbourne, Victoria.

—-George

G. Jobbing. Electric Light

and Power Company of Australia.
Milwaukee, AVis. Walter F. Carr, The Falk Company.

—
Montreal. Quebec. — La Monte
Belnap, Bullock ElecManufacturing Company
Geo.
Rough, Packard
Electric Company, Ltd.
Norris, Mont. — James R. Brougbton, The Power Company.
Pasadena,
—James E. Barker, Pacific Electric Railway Company. Los Angeles.
Peterborough, Out. — James
Hyde, Canadian General
Electric Company, Ltd.
J.

tric

C.

;

Cal.

C.

Rugby. England.^SiegEried von Ammon, British Thomson-Houston Company, Ltd.
Salt Lake City, UtaJi.— Robert F. Hayward, Utah Light
and Power Company
Elias 11. Beckstrand, University
;

of Utah.

—
—
Shreveport.
— Alh(nr
Spokane, Wash. — John

San Francisco, Cal. Herbert W. Crozler, San Francisco Department of Electricity.
Alvin A. Miller, Westinghouse ElecSeattle, Wash.
tric and Manufacturing C<ini]i;inv.
La.^

Uhl. Uhl & Elliott.
B. Fisken, Washington

Water

Power Company.

— Egbert Douglas,
General Electric
Company. Schenectady. N. Y.
Fred
Green, SpringTroy and Piqua Railway Company.
Louis. Mo. —
Crawshaw, Bell Telephone
Company
Missouri
William
Springfield,

Ohio.

;

J.

field,

.lulien

St.

J.

of
S. Mei-kle. Ewing-Merkle
Company
Herbert I. Finch, Emerson ElecManufacturing Company
James Harrison, Kinloch Telephone Company
Clarence E. Delafield, Wagner-Bullock Company
William Hand, General Electric Company
Ernest Ruebel. Ruebel, Schwettman &
Wells
Frederick R. Mott, Bell Telephone Company of
:

Electric

;

tric

Electrical Operation of Gas-plant

Highland Canal and

Bergen,

;

:

;

:

:

The Milwaukee Gas Light Company of Milwaukee,
Wis., is erecting a large new gas works, and a gasFIG.

7.

DETAILS OF ELECTRIC REGULATOR.

As shown

Fig. 6, the regulator is
connected directly wath the dynamo terminals. On
starting, the dynamo becomes excited and the voltage

of

1

10 volts.

in

takes its normal value. When there is no load on
the dynamo the motor tends to race, but when the
normal voltage is exceeded the core of the regulator is drawn into the solenoid, and by acting on
the pulley it partly closes the gas-supply valve, reducing the force of the motor, and in consequence
its speed, down to the point where the voltage takes
its

normal value.

When

the load is thrown on the dynamo the speed
of the motor tends to slow down the voltage lowers
and the core of the solenoid rises, allowing the valve
to open by the action of the spring. The regulator
is sensitive and follows all the variations of load, and
the voltage of the dynamo is always kept constant.
Besides, its action is so rapid that the regulation
is effected in less than five seconds when passing
suddenly from full load to no load, or the contrary.
;

but five watts. In the set shown in Fig. 6
bed-plate is mounted on a spring support, so

It takes

the

as

to

diminish

the

vibration.

On

the

dynamo

is

engine-driven electrical plant will be employed for
furnishing motive "power to the various auxiliaries
throughout the works, all of which will be operated
by electric motors. A large machine shop will also
be operated by electric motors. Coal will be unloaded from boats and elevated to the storage bins
by electrical hoists and conveyers, the retorts will
be charged and drawn by electrical appliances, and
the final disposition of the coke will be accomplished
by means of electric power apparatus. The entire
electrical distribution system will onerate at 250 volts
direct current from a central power generating plant,
employing gas engines connected directly to the gas
mains. The present equipment comprises one 250horsepower Westinghouse horizontal double-acting
gas engine, driving a 150-kilowatt generator, and
three 125-horsepower vertical engines, belted to 75kilowatt generators. Provision has been made for
future extensions of the equipment with a second
power unit of the former type.

The Northwestern Elevated Railway management
has decided on the route for the proposed Ravenswood extension and surveys have been made. It is
understood that an ordinance covering the proposed
right-of-w>ay is being prepared and will shortly be
presented to the Chicago City Council.

Andrew

.T.
O'Reilly, City
Lighting Room
Smith. W^orld's Fair Electrical Department
W. O. Garrison, Columbia Incandescent Arc Lamp Company.
Toronto. Canada.
James Lynoch, Canadian General

Missouri

:

Howard

F.

Electric

Company.

;

—
—

Vancouver. B. C. William T. Woodroofe, British Columbia Electric Railway Company.
Victoria, B. C.^
Charles E. Stephens. British Colujubia Electric Railway Company.

—

National Electrical Contractors' Convention and Exhibition in Detroit.
connection with the third annual convention
National Electrical Contractors' Association
in Detroit on July 14th. 15th and i6th, there will be
held an electrical exhibition of apparatus and supplies.
The exhibition will be held at the Light Guard
Armory on the same days as the convention. It will
include standard and special supplies and apparatus
used for electric house work, lighting, power work
an<l general electrical construction.
The association
membership includes the leading electrical contractors of 15 states, who purchase annually between
five and ten million dollars' worth of material and
supplies, and a large majority of the members exFrank J. Miner, 207
pect to attend the convention.
Jefferson Avenue, Detroit, is chairman of the exhibition committee,
In

of
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DEVELOPMENT OF THE TELEPHONE
Chicago Electrical Association Discusses Telephonic Subjects.
meeting for the season of the Chicago
Albion Cafe,
Electrical Association was held at the
and
Building, on the evening of May 1st

The

New Officers of the Chicago Telephone
and Central Union Telephone
Companies.

last

Pullman

similar to the two
partook of a semi-social nature,
Professor P. B.
previous meetings at that place.
presided
Woodworth, president of the association,
programme pass
and helped to make the evening's

about
smoothly and with interest. There were
the dinner and during the
70 people in attendance at
evening.
t_t
f.
tL tj
The address of the evening was given by
American Electric
Clausen, chief engineer of the
"Recent DeTelephone Company, his subject being
off

explanation
H. Roth led the discussion with an
secured
the double-frequency currents were
spoke
from one of the Roth machines. M. W. Babel
work and stated
of the limits in double-frequency
frequency
a 20-cycle system would work up to a
that

but
of 30. and a 6o-cycle system would work at 50,
and 50, it left
as neither would operate between 30
Mr. Zradolph mentioned the diffiquite a range.
while further
culties of the plus and minus system,
Mr.
discussion was taken part in by Mr. Krisz,
Libbey and other practical telephone men who were
present.

of the Chicago Electrical Assobe held on October 2d at the Albion
Cafe and dinner will be served at 6 p. m., as' at the
The subject of the address for that
last meeting.
evening will be announced later.

The next meeting

ciation

will

Telephone System

of the

Lackawanna

Railroad.
of the large steam-railroad corporations to adopt the telephone for general railroad
work was the Delaware, Lackawanna and Western.
railroad has now in use 10 private branch ex1 his

One

of the

first

changes and about 6co miles of metallic-circuit telephone lines, with 700 stations: For several years
the telephone has been used by the mining department of the railroad, superseding the telegraph altogether. All yards, roundhouses and shops are placed
in communication with each other, and 50 per cent,
of all messages are handled by telephone, reducing
by this amount the messages sent over telegraph
wires.

The system used is simple and is operated in the
same manner as the regular long-distance service of
telephone

from
in

all

companies.

New York

A

through

city to Buffalo

directions

furnish

service

trunk

and
to

line

runs

lines radiating

branch

roads,

and L.iincs. The line to Elmira, N. Y.,
357 miles and that from New York to Buffalo
410 miles long. '1 ne telephone wires are placed on
the telegraph pjles, and the noise which would
otherwise result is almost entirely eliminated by a
system of transposition. Connection is made in each
local stations

Company,

a prominent Chicago lawyer, a
member of the firm of

by

many

that

the

telegraph eventually

will

be en-

superseded. This will not be the result of a
sudden change, but the outcome of a gradual exItansion of the system now extended over the entire
road.
The number of messages that can be handled
with Goo miles of telephone line would require 3.000
miles of telegraph lines and a larger number of operators.
The Lackawanna's telephone system is in
charge of L. B. Foley, superintendent of telegraph.
tirely

He

prominently
telewith

is

connected

phone and telegraph

ARTHUR

in-

being at present
chairman of the board

terests,

WHEELER.

D.

of directors of the Central

Union Telephone Com-

pany

and also first vice-president of the company.
Previous to the recent election he was second vicepresident of the Chicago company. He is also a director and member of the executive committee of the
Western Electric Company and has been the attorney
for the

company and

Telegraph Company.

also for the Western Union
Mr. Wheeler was born in Ke-

nosha, Wis., in i85i. In that city he studied law in
the office of United States Senator J. V. Quarles and
came to Chicago in 1882, where he entered the law
office of Williams & Thompson.
He is a graduate of

Lake Forest University and of the Union College of
Law. Mr. Wheeler assumed the duties of his new
office

on

May

1st.

Richardson, who was elected president of
the Central Union Telephone Company, has been
general
counsel
for
that
company for about nine
years.
He has also been
connected with the Chicago
L.

G.

company in a legal capacity
for some time.
Mr. Richardson was born in Cambridge, Mass., in 1859, where
he studied law and was admitted to the bar. He came
to Chicago in 1894 and was

FIELD.

He

is an inventor of note and well versed in the
technique of the art, while at the same time possessing executive ability of a high order.
He is
also interested in engineering advancement generally, being the author of an ingenious scheme to
increase the useful carrying capacity of the Chicago
River and its branches.
He is a member of the
American Institute of Electrical Engineers and has
served as vice-president of that body. Indeed, his
versatility is a marked characteristic, as he is one of
the best amateur musicians in the West, an enthusiastic golfer and not unknown as a writer of verse.
Mr. Sabin, although he has resigned the presidency
of the two companies operating in and from Chicago,
will remain on the board of directors.
He left for
his home in San Francisco, Cal., last week, where
he will look after the interests of the Pacific States

Telephone and Telegraph Company, of which company he is president and manager.

New York Stock Exchange Telephone
System.
In the

handsome new building of the

New York

Stock Exchange, which has just been completed, is
installed one of the largest private telephone systems
in the world.
Occupying fully one-third of the large
floor space are the stalls or booths for 58S tele-

each firm owning a seat in the exchange
having a telephone which is connected by a private
wire with its main office, even if it be a mile or
more distant. The telephone sets were specially

phones,

constructed for this work and consist of a hardrubber containing box, receiver, transmitter, ringer
and a button for signaling. There is also a small
manual-restored drop, which falls when a call comes
to the telephone.
'The attendant, who is constantly
at the telephone, when a call comes, nresses a button J
at the side of the telephone.
This displays the!
broker's number on
large
electrically
controlled!
annunciators or call boards at the ends of the hall
and he knows instantly that he is wanted at the
telephone or that instructions to buy or sell await
him in his attendant's hands.
In addition to the private instruments an intercommunicating system of De 'Veau telephones is installed with instruments at the entrances, at the
telegraph stations and in the gallery. An operator in
the gallery has a bank of buttons, which, like the
buttons in the telephone booths, may be used to
display the number of any broker.
Different-colored
disks are used to indicate the entrance where the
broker is wanted or if a telegram awaits him.
An equipment of 13 local and four long-distance
telephones is provided in the main entrance hall
for communication with the New York telephone
system. All the private and outside telephone work

was done by

the local Bell company.
650-kilowatt isolated generating plant, with a
storage battery, is installed in the basement of the
building, and current is supplied to 6.000 incandescent
and 75 arc lamps, and to 25 motors used for the
heating, ventilating and auxiliary services.
Power
is also supplied for the small batteries, motor-genNo exnense has
erators, telephones, signals, etc.
been spared in equipping the building with the best

A

electrical service possible.

soon after engaeed as counsel

for

the

Central

Union

The

company, which position he

RICHARDSON

He

has assumed his duties as president and his offices will, for
the present, be in the Chicago Telephone Building.
Mr. Richardson has appointed Horace F. Hill to be
has since

filled.

general manager of the company.
Angus S. Hibbard, who succeeds
as

Mr.

Wheeler

second vice-president of the Chicago Telephone
Company, is a prominent
telephone
the
in
figure
field.

He

is

a native of

Wisconsin, having been
born in Milwaukee in i8(5o.
While in Wisconsin he was
general superintendent of

exchange.

The system is made practically self-sustaining
from outside business through the establishment of
The telephone is used largely
several pay stations.
by the traffic and mining departments and is* often
of great value in securing and controlling shipments.
Its advantage is evident, as messages can be handled
more quickly and instantaneous replies received.
Dependence upon the Morse operator is lessened
and the communication is direct.
It is stated that the Lackawanna ultimately aims
to operate trains by the telephone, and it is believed

is

Wheeler & Sid-

Holt,
ley.

is

city with the local bell public

Telephone

Chicago

practical.

how

elected

the newly
elected president of the

commondemonstration was made of the

C.

was

Arthur Dana

actual pracments, the different effects observed in
interesting as well as
tice and made his address

of

Chi-

igoj

telephones. Mr. Hibbard is recognized as one of
the most progressive telephone men in the country.

Wheeler,

Mr.

into.

elected

the

second vice-president to
succeed Mr. Wheeler.

battery service.
and the
operation of the existing party-line systems,
applied
workings of the old party-line systems when
service were
on the common-battery switchboard
Clausen demonstrated, by experi-

gone

of

company,

in respect to
in the central-office operation

A

was

president

cago company and L.
G. Richardson of the
Central Union. A. S.
Hibbard, general manager of the Chicago

Mr. Clauseti
velopments in Party-line Telephony."
they may be applied
dealt with party-line systems as
that is, local-battery subto magneto-call telephones,
equipments in
scribers' stations and central-office
were referred
which the divided-circuit arrangements
and minus selective signaling
to. as well as the plus
in which consystems, and several other appliances
signaling circuit.
densers do not form a part of the
existing
Then he treated the matter of applying the
advances
to the conditions imposed by the
systems

Wheeler

1

•

.

resignation of John I. Sabin as president of
Chicago Telephone Company and the Central
Union Telephone Company necessitated special meetings of the directors of the two companies, which
were held in Chicago on April 29th, at which time
Mr. Sabin's resignation was accepted and new men
were elected to take his place. The directors of the
two companies met at the same time. Arthur Dana

The

the

9,

the

Northwestern Telegraph Company and superintendent of the Wisconsin
In
Telephone Company.
1886 he became the first
general superintendent of
the American Telephone

and

Telegraph Company,
which position took him to
ANGUS s. HIBBARD.
^^^^ york, where he remained for seven years. Coming to Chicago in
1893, Mr. Hibbard became general manager of the
Chicago Telephone Company, which position he
has successfully held to the present time, and will
connection with his duties as
During his connection with the
vice-president.
company the business has been greatly extended,

continue

to

fill

and the system

in

lias

grown from

8,000

to

85,000

Evansville Situation.

stockholders of the Municipal Telephone Company of Evansville held a meeting on April 29th, and
elected James W. Laner president. R. K. Dunkerson
The
F. M. Petersheim. secretary.
treasurer, and
company has employed F. E. Eversole as construction
engineer for the municipal plant. Mr. Eversole has
just completed the construction of a plant at Dayton,

The

Ohio.
Preparation

made

being

is

for the hearing of the

Cumberland company. Attorneys
and Funkhouser were at
Gilchrist, Cunningham
Nashville last week when depositions were taken
from Leland Hume, general manager of the Cumberland company, and a Mr. Brown of Illinois, who
was the local manager of the company when the city
suit

against

the

cut down the poles several years ago. Mr.
stated the mileage covered by the company,
the number of telephones in operation and the average cost of maintenance. Mr. Hume said if the
officials

Hume

poles were cut

down

at the present time in

Evans-

the damage would amount to $1,000,000. He
declined, however, to stale what was the physical
value of the company's plant in Evansville.
The attorneys for the Cumberland company sawJ
Mayor Covert, Chief of Police Heukc and othei^
city officials, and asked each of them if he had stock
The attorneys!
in the municipal telephone company.

ville,

were informed by each of the officials that he heldl
stock in the company. The object of the inquiry isT
not known. There is nothing in the city charter^
preventing city
tion.

officials

holding stock in a corpora-

May
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Indiana Telephone Items.
Harry B. Gates, J. S. Shaf, E. I. Fisher of Indianapolis and George W. Beers of Fort Wayne are seeking an Independent telephone franchise in Cincinnati.
Mr. Gates was formerly secretary of the New Telephone Company of Indianapolis and has had large
experience in constructing local and long-distance
lines, and Mr. Beers is one of the most aggressive
and successful telephone men in northern Illinois.
The Indiana men assert that Cincinnati offers an
attractive field for the Independent telephone, and
Telephone
claim to have received encouragement.
charges in Cincinnati are $72 and $125, against $24
and $40 in Indianapolis.

Postmaster-general Payne has assured Senator
Fairbanks that he will recommend a small appropriato carry out his suggestion that arrangements
be made for telephoning urgent rural messages by
tion

the local postmaster.

for several days until
secured.
still

new

operators could be

Fairview Telephone Company. Suear Branch, Si. 600; Sufiar
Branch, and in Switzerland. Ohio, Jefferson, Ripley, Dearborn
and Jennings Couiifes: J. K. Cunnmgh m.
Number Eight Tel-'phone Company, Owensville, Si.ooo; Owensville. and in Gibson County: Thomas J. Boren.
Twelve Miie Telephone Company, Twelve Mile.iSg.ooo; Twelve
Mile, and in Cass and Miami Counties; L. C, Miller.
Fairbanks Mutual Telephone Company, Fairbanks: $5,100;
Fairbanks, and in Sullivan County; Levi Drake.

Ohio Telephone Notes.
Hill, the well-known New York

James B.

cor-

poration attornej^, was in Cleveland last week in
consultation with the officers of the Federal Telephone Company as to the best methods of refinancmeeting was held at the
ing the corporation.
Hollenden Hotel, and the matter was very thoroughly discussed in all its phases, but no definite
plans were decided upon, other than what have already been announced.
The North Electric Company of Cleveland, manufacturer of telephone boxes and other telephone apparatus, has filed notice with the secretary of state
of an increase of capital stock from $200,000 to
C. H. North is the president of the com$250,000.
pany, which has within the last few years developed
a large business.
The Dillonvale Telephone Company, Dillon vale,
has been incorporated with 'a capital stock of $10,oco by T. C. Millard, E. G. Pinnev, C. W. Dill, A.
Carrubine and W. H. Wold.
0. M. C.

A

Southern Telephone Developments.
Interstate Telephone Company of Durham,
N. C, has contracted for a $12,500 switchboard, to
be installed by June ist.
The vanguard of the clerical force of the Southern Bell Telephone Company, more recently of New
York, has reached Atlanta, Ga., in pursuance of the

The

plan of the company tc move its headquarters to
Atlanta.
Work has been started on the new buildings of
the Sumter (S. C.) Telephone Manufacturing ComThe present buildings will be duplicated.
pany'.
It IS announced that the American Telephone and
Telegraph Company will build a long-distance line
from Morristown, Tenn.. to Asheville, N. C, and
thence to Spartanburg, S. C.
The Columbus (Ga.) Automatic Telephone Company has been organized at Columbus with a capital
The Southern Telephone Constock of $i,coo.ooo.
struction Company w-ill build the system.
John T.
Norman of Columbus has been elected president of
the new company.
Conduits are being laid for un-

derground wures.
It is reported that the American Telephone and
Telegraph Company has purchased the property
and franchise of the Greensboro Telephone Ex-

change.
Bell

Southern

stock merely represents the outcome of the mode
adopted for realizing its share of the profits of the
exchange business. The case was referred to a
master, who found for the American Bell company.
Counsel were Rush Taggart and J. .H. Benton,
Gray
Jr., for the plaintiffs, and Richard Olney, J.
and C. H. Swan for the American Bell Telephone

C

tucky.

The Roaring Springs Telephone Company of
Greene County, Tenn., has been incorporated by
H. A. Simpson and others with $500 capital.
The Interstate Telephone Company is connecting
Raleigh, N. C, with a number of outside points.
Over $50,000 will be expended.
The Southern Bell Telephone Company is considering the erection of a long-distance line from
Jacksonville, Fla., to Lake City and other towns.
L.

Telephone News from the Northwest
township telephone companies

the vi-

in

Lake Crystal, Minn., have consolidated as
the Minnesota Farmers' Mutual Telephone Company.
They plan on having a line 100 miles
^..-..
long at the start, and will connect
XCv,--':
with the local exchanges at Lake
Crystal and at Mankato.
The Annandale Telephone Company
cinity of

Company.

Warren Adjustable Desk Telephone.
The accompanying illustration shows a new type of
adjustable desk telephone which is put on the market
by the Warren Ball Bearing Fixture Company of
^yy Broadway, New York city. In this apparatus
are combined a telephone and an adjustable bracket
for telephones, so it is not to be classed with the
ordinary telephone holders, as it is a distinct instrument by itself. However, instead of being made in
the manner in which most of the instruments are
that are now in use, the manufacturer has applied
the idea of clamping the telephone over the top of

i

of Annandale. Minn., has declared
dividend of 15 per cent.

a

The Wisconsin Telephone Company
will extend
from
east

long-distance wires
Lac, Wis., to
Plymouth and the Sheboygan county
its

Fond du

lines.

The Stevens Point (Wis.) Mutual
Telephone Company has been incorporated witli-$25,ooo capital stock.

The Grant County Telephone Company has been incorporated at Elbow
Lake, Minn., with a capital stock of

The patrons of the Morgantown Telephone Company at Nashville petitioned the company to give
them free service with Columbus, a few miles distant,
and. noon refusal, the patrons called a meeting and
unanimously voted to order their telephones taken
out. This w^ill be done, and the Bell company will at
once install a new exchange and give the citizens
free service to Columbus.
The following new companies filed articles of incorporation with the secretary of state during the
week. The name and address of the company,
amount of capital stock, territory to be served, and
name of one director are given:

The

Several thousand dollars worth of imorovements are
being installed.
Dr. W. A. Hargis has organized a company to
build a telephone line from Granville to Bagdad,
Tenn., the line to be eventually extended into Ken-

Several

The commissioners of Jefferson County have
granted to Captain William Kirk & Co. of Madison
a franchise to erect telephone lines and exchanges
over the county, making outside connections.
all
This is regarded an important step toward great telephone development in this county.
All of the lines of the Clinton Township Mutual
Telephone Company are now operated from a newly
established and modern exchange office in Millersburg. Elkhart County. J. A. Judy is manasrer, and
the patrons have both day and night service.
The girls employed by the Bell Telephone Company as operators in Shelbyville went out on a strike
because the manager frosted the windows, to prevent
them from looking out. The manager, promised to
remove the obstruction if they would return to their
posts, but they declined to do so until after he had
made his promise good. The service was at a stand-

369

Telephone Company has bought out the
Telephone Company of Waycross, Ga.

$100,000.

The Madelia ( Minn. ) Telephone
Company has been incorporated with
a capital stock of $10,000.
Harry B. Brookins of Mankato,
has opened an office in Minneapolis,
to conduct a clearing house for the
toll-line business of the Independent
telephone lines of the state.
Darius F. Morgan, general counsel

Northwestern Telephone Exchange Company, died at his home in
Minneapolis, of heart disease, aged
Mr. Morgan has been counsel
49.
for the

company for nine 3'ears.
The Johnson County Telephone Comnany of Iowa
City, Iowa, has begun suit against the Union Electric Telephone and Telegraph Company to restrain

WARREN ADJUSTABLE DESK TELEPHONE.

for the

the defendant from cutting the plaintifl^'s wire or refusing to accept messages for delivery over its lines.
Plaintiff claims to have entered into a lo-year conservice,
but defendant
tract for connection and
threatens to discontinue the arrangement.
trolley feeder in Marinette. Wis., was crossed
on a telephone wire, resulting in about 100 instruments being burned out. The crossing was made
while a house was being moved under the wires.
The council of Sault Ste. Marie, Mich., has concluded to test the validity of the ordinance fixing
telephone rates at $24 and $12. The telephone company maintains its rates at $36 and $24, and refuses
The city attorney will
to consider any less figures.
be instructed to brine proceedings to compel the
R.
reduction to the figures of the ordinance.

A

Old Bell-Western Union Suit Argued.
The suit of the Western Union Telegraph Company, the American Speaking Telephone Company,
the Gold and Stock Telegraph Company and the
Harmonic Telegraph Company against the American
Bell Telephone Company, brought 20 years ago, to
recover about $7,000,000 which the plaintiffs claim
they are entitled to recover from the defendant upon
an accounting under a contract made by them with
the National Bell Telephone Company on November
10, 1S79, was argued in Boston before Judges Putnam, Aldrich and Brown in the United States Circuit Court of Appeals last week, upon the appeal
from the decree of the Circuit Court, dismissing
the plaintiffs' bill and confirming the report of the
master who had heard the case.
This is a suit growing out of the contract dated
November 10, 1879, by which the American Bell
Telephone Comoany. which was then known as the
National Bell Telephone Company, agreed to pay
the Western Union company and the other plaintiffs
20 per cent, of all rentals or royalties received from
The
licenses for telephones in the United States.
Bell company issued licenses to certain corporations
and, in addition to. the annual rentals for telenhones,
received 35 per cent, of the capital stock of these
corporations. The Western Union Telegraph Company claims that this stock was "rentals and royalties" within the meaning of the contract, and that it
is entitled to 20 per cent, of the stock in question,
together with the dividends declared thereon.
The Bell company contends that the "rentals or
royalties" mentioned in the contract are the standard
commissions), and nothing
(less
rentals
that under the contract it had the exclusive
right to carr>' on the exchange business, and to receive the profits, or to license another corporation
to carry it on, receiving from such licensee a share
of the profits, Its claim, in other words, is that this

annual

more

the desk, to take the place of the portable styles of
instruments.
There are two ball-bearing joints, which permit
swinging the telephone to any position within a fourfoot arc, and a telescoping extendable arm which
can be drawn to or pushed from the operator at will.
One of the ball joints is directly behind the transmitter, which allows that to be moved at will, and
the other ball joint is at the end of the arm, which
gives movement to the entire bracket.
The receiver hangs on a swivel joint, and, regardless of the position the arm is placed in, the receiver
will always hang in an upright position.
The diameter of the ball at the end of the arm is one inch, and
through it there is a thumb screw. This telephone
bracket is also made in another st^de with a plate
instead of the clamp, so that the bracket can be
screwed onto any flat surface, as a wall. The Warren company furnishes either of these brackets,
equipped with any make of telephone desired, or it
will furnish the bracket without telephone parts.
The brackets are durable and handsome in appearance, being made of nolished nickel, brushed brass
or oxidized copper. They are fully covered by patents.

GENERAL TELEPHONE NEWS.
An

increase in capital from $2,500 to $5,000 has
made by the Farmington Citizens' Mutual
Telephone Company of Farmington, 111.

been

The Grayson County Telephone Company, with
headquarters at Sherman, Texas, has increased its
capital stock from $170,000 to $340,000.
Germany

In

last

year

it

is

said that the telephone

was used 757,500.000 times, making an average of
nearly eight calls a day by each subscriber.

The Beaumont Northeastern Telephone Company,
with $1,000 capital stock, has recently been incorporated to operate a telephone system in Beaumont,
lexas and vicinity. J. M. Smith of Beaumont is
one of the incorporators.
E.
the

and general manager of
Telephone Company; George W.

Hall, vice-president

J.

New York

Cummings, formerly vice-president of the Erie
road

;

General

Thomas Sherwin,

president

Railthe

of

New

England Telephone Company, and J. C. French,
general manager of the American Bell Telephone
Company, have been elected vice-presidents of the
American Telephone and Telegraph Company. They
will

retain

their

respective positions with the sub-

companies of the American. With the exception of
Mr. Cummings, all have been identified with the
telephone industry for

many

years.

;

The town of Zamora. Michoacan, Mexico, is arranging for the construction of an electric traction
system.

:

;

:
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phenomena of electricity and
and, so to speak, accounted for.

S.

Whatever

—

any moderate distance.
present, however,

it

may

be able

to assist this collapse of the lines in various ways,
giving rise to the various phenomena of conduction and of disruptive discharge.
Now, consider how far this field of force belongs
to the body and how far it belongs to space
that is,
The body is the
to the ether surrounding the body.
nucleus whence the lines radiate, but the lines themselves, the state of tension and other properties which
they represent and map out, do not belong to the
body at all; at each point of space there is an electric
potential, and this potential represents something
occurring in the ether, and in the ether alone.

Picture in the mind's eye such a charged body,
say a charged sphere, and let it change its position;
how are we to regard the effect of the displacement
on its field of force? Nothing in physics is more
certain than this
that wlien a body moves the ether
in its neighborhood does not move.
The ether, in
fact, is stationary
it
is susceptible to
strain, but
not to motion it is the receptacle of potential, not
of locomotive kinetic energy.
The effect of the
motion of the body, then, is to relieve the strain of
the ether at one place and to generate it at another
the state of strain travels with the body, but througli
the ether.
At any point of space there are now three directions to consider;
(i) There is the original direction of the electrostatic field
the original electric
line of force; (2) there is the direction of the motion
that is, a direction parallel to the movement
of the charged sphere; and (^) there is the dircclion
at right angles to these two, this last being the direction of the magnetic lines of force the direction of
the magnetic field.
Just as there is no electrostatic field save that extending from one charged body to another, so there
is no electric current except the motion of such a
charged body, and no magnetic field except that
which surrounds the path of this motion.
The locomotion of an electric charge is an electric
current, and the magnetic phenomena surrounding
that current are believed to be the only magnetic
phenomena in existence. If any other variety is
possible, the burden of proof rests on those who
make the positive assertion. One more statement
While the charge is stationary everything is steady,

—

—

to my mind it is practically closed.
The only way of conferring upon a given electric
charge any appreciable mass is to make its potential

though

Charged Sphere.

—

'

exceedingly high that is. to concentrate it on a
very small sphere.
coulomb at the potential of a
volt has an electrostatic energy of half a joule, that
10' ergs.
is V2
The mass equivalent to this would

A

X

be
10"

2

;

3 q

X

10"

2

~ ~27

''•

'°""

8''^'""^'=

=

'°-' niilligiamme.

;

—

—

—

and we have an electric field only.
While the charge is moving at constant .speed the
current is steady, and we have a steady magnetic
field superposed upon a steadily moving electric field,
and a certain conveyance of energy in the direction
of

the

We

motion.

—

get the phenomenon of induction
the generation of an induced electromotive force of value
at any point equal to the rale of charge of the lines
of magnetic force there. There being no conductor,
this electromotive force will propel no current, but
will represent an electric force which was not
it
there before, and in a new direction, perpendicular
to the direction in which the growing magnetic lines
are moving, which is outward from the charge. Consequently, the new or induced electromotive force
points in the direction of motion, though in the sense
opposed to it; and the effect of its superposition
upon the magnetic field is to cause a certain small
transmission of energy in a radial direction out and
away from the accelerated charge. Some energy,
therefore, flashes away with the
speed of light,
though in ordinary cases an exceedingly small

amount.
It is from an electric charge during its epochs of
acceleration or retardation that we get the phenomenon called radiation; it is this, andthis alone, which
excites ethereal waves and gives us the different
varieties of light.
Thus, or, rather by means of a very extensive development of these fundamental ideas, are all the
I.
Portions of a paoer read before the Britisti lostilutiop ot
Electrical Eaci°eers, November 2;, 1902.

Raise the potential to 1,000,000 volts, and the mass
equivalent to a coulomb at that potential would be
milligramme
still bai-ely appreciable therefore.
ii,
The charge on an atom as observed in electrolysis
is known to be 10-"° electrostatic units.
If this were
distributed uniformly on a sphere the nominal size
of an atom^viz., one 16—' centimeter in radius, its
potential would be ,,'„, electrostatic unit, or about
three volts. The energv of such a charge would be
,

;

10—"^ erg, and the inertia of a body which
would
possess this energy if moving at the speed of light
10—"
would be
gramme. But this is incomparably
smaller than the mass of a hydrogen atom, which is
approximately 10-^° gramme.
Consequently,
the
ionic charge distributed uniformly over an atom
would add no appreciable fraction to its apparent
mass. If, however, the atomic charge were concentrated into a sphere of dimension 10—" centimeter,
its
potential would be 1,000 electrostatic units, or
300,000 volts, its energy would be 10-' erg, and its
inertia 18— ' gramme, or about
mass of
i',,,," of the
a hydrogen atom.
Discovery of the

Atom

g,

1903

of the substance. Thus the electrochemical
equivalent of oxygen is eight times that of hydrogen,
that of zinc is 32^/i> times, and that of silver loS times
l)ortion

that of hydrogen.

be,

—

—

A

a charge

of a current constituted by a mo\'ing charge, this
corresponds to a mass acceleration. .'Knd the electrical acceleration is opposed by the electromotive
force, just as the acceleration of matter is opposed
by its mechanical inertia. The coefiicient of the electric acceleration represents, therefore, an inertia term,
and is properly called electric inertia.
By Lcnz's law the effect of induction is always to
oppose the cause which produced it. In the present
case the cause is the acceleration or retardation of
the moving charge, and so in each case this is opposed by the reaction of the magnetic lines generated
by it. Motion is opposed while it is increasing in
speed, and it is assisted while it is decreasng in
speed an effort precisely analogous to ordinary meclianical inertia
and, therefore, force is necessary,
and work must be done cither to start or to stop
the motion of a charged body.
An extra force, that
is,
by reason of its charge. Whatever the inertia
the body may have, considered as a piece of matter,
it has a trifle more by reason of its being charged.
Now, any appreciable quantity of matter, even a
milligramme, moving with the speed of light, has a
prodigious amount of energy' namely, for the mass
of one milligramme, 15 million foot-tons.
Or, as
Sir William Crookes has expressed it, a grannne of
15 grains of matter moving with the speed of light
would have energy enough to lift the British navy
to the top of Ben Nevis.
Consequently, the inertia
of any ordinary quantity of electric charge must be
exceedingly minute. Notwithstanding this, it is quite
doubtful whether or not there really exists any other
kind of inertia. The question whether there does
or not is at present, strictly speaking, an open one;

contact with it with great ease.
The tension in the lines tends to bring the ends
together as near as possible, giving rise to what is
observed as electrical attractions and repulsions. In
empty space it is probable that tlie only way of
destroying such a field of force is to allow the two
l)odies to approach each other, and thus shorten up
the lines to nothing, though, even so, it is not probable that the charges are destroyed, but only approach so close that they have no external effect at
is

may

and whatever the bydrodyiiamic constitution of the ether, it must be able
to maintain electric lines and magnetic lines, and
to transmit energy wherever both sets of lines cross
at right angles.
Considered from the point of view

;

matter

summarized,

Electric Inertly.

We must consider the properties of the ancient and
long-known phenomenon called an electrified body.
Two substances placed in contact and separated are
in general united more or less permanently by lines
01 force, the region between them being in a state
of tension along the lines and of pressure at right
angles.
These lines have direction: they begin at
one body and end at anotlicr they map out a field
of electrostatic force, and their terminations on one
or other of the bodies constitute what we call an
Electric charges are of two kinds,
electric charge.
one corresponding to the beginning of the lines,
the other to their ends. To one class of bodies called
insulators the lines appear rigidly attached, whereas
in another class they slip easily along and are transferred from one such conducting body to another in

When

optics

May

;

of Electricity.

Quoting from

Clerk Maxwell's "Electricity," we
find oil page 312, in the chapter on electrolyisis, the
following sentence: "Suppose, however, that we
leap over this difficulty by simply asserting the fact
of the constant value of the molecular charge, and
that we call this constant molecular charge, for convenience in description, one molecule of electricity."
Thus, some idea of the conception of the atomic
nature of electricity was forced upon men of genius
Iiy the facts of electrolysis and a knowledge of Faraday's

laws.
unit electric charge, the charge of a monad
atom in electrolysis, whatever else it is, is a natural
unit of electricity, of which we can have multiples,
but of which, so far as we know at present, it is impossible to have fractions.

The

The atom with its charge is called an ion. The
charge considered alone, without its atom, was called
by Dr. Johnstone Stoney an electron or natural electrical unit.
What we learn with great accuracy from
electrolysis is the ratio of the charge to the mass of
substance with which it is associated. It matters
nothing how much substance is chosen, whether 100
atoms or one, whether an atom or a gramme or a
Inn. the amount of electricity associated with it in
electrolysis, and liberated when the substance is decomposed, increases in the same proportion the ratio
is constant, and if determined for one substance
is
known for all. This is the ratio which is technically
;

known

as the electrochemical equivalent of the subIn the light of Faraday's laws, if this quantity is measured for one substance it is known for
all, because the charge is the same for everv
kind
of atom up to a simple multiple; and hence in' specistance.

fying electrochemical equivalents there is nothing
to consider but the atomic weight or combining pro-

The substance chosen for a determination of the
electrochemical equivalent may be the one which
can be most accurately experimented on, and Lord
l^ayleigh has shown that such a substance is nitrate
of silver, and has ascertained that if a current of
one ampere is passed from a silver anode to a platinum cathode through a nitrate of silver solution, the
cathode gains in weight by 4.025 grammes every hour.
Hence the electrochemical equivalent of silver is
4. 025 grammes/one ampere-hour, the electrochemical
equivalent of hydrogen, being 1/108 of this quantity,
4.025

-—5

grammes

r
108 ampere-hours

IS

C.G.S.

= Q(Sj(^

=

4-025
...o

108

gramme

v^
X

^

,<;.,

3oo

^ ^
C.G.S.—

o.oooio'js
^"^

per coulomb.

Hence

the ratio of an atom of electricity to an atom
of hydrogen is 9,660 M -| C.G.S. units, or approximately 10^ V (centimeters /yw grammes) the unknown
constant M necessarily making its appearance because we are comparing quantities measured in different ways viz., electricity and matter.
The numerical part of this quantity is known with comparative exactitude
that is to say, up to the limits of
error of experiment.
To proceed further we must make an estimate
of the mass of an atom; that can be done, and has
been done, in many ways, and we have been taught
both by Dr. Johnstone Stoney and by Loschmidt, and
notably by Lord Kelvin, that the mass of an atom of
water is approximately io~^' of a gramme, wherefore an atom of hydrogen will be approximately 10-^''
gramme; whence the unit of electric charge is I0~^'
C.G.S. magnetic unit, or 10— '" of an electrostatic unit,
or 10— ° of a coulomb.
;

—

—

Cathode Rays.
Cathode rays have a remarkable penetrating power
for Hertz found that a thin metal diaphragm, especially if it were of aluminum, was powerless to stop
their passage completely, as could be demonstrated
by the phosphorescence and other effects appearing
in the further half of the tube beyond the diaphragm.
'I'he position of the anode in such experiments is
of small consequence. There must be one someivhere, and the easiest plan is to make it a cylinder
through which the cathode-ray bombardment goes.
The bombarding particles fly in straight lines and
decline to turn a corner, taking no apparent notice
of the position of the anode, and exhausting themselves by bombarding the side of the glass opposed
to them
stance.

if

the tube

is

bent into a

V

shape, lor in-

Lenard extended Hertz's discovery in a remarkable way by skilfully constructing a tube with
its outer wall of very thin aluminum, so arranged
as to be able to stand the atmospheric pressure outside.
He then directed the cathode-ray bombardment on to this window or aluminum film, and
showed that the rays can penetrate it and actually
come outside intO' the ordinary atmosphere, where
they are called Lenard rays, in honor of this indefatigable investigator, a friend and disciple of Hertz.
These Lenard rays make the air phosphoresce and
produce the other effects which cathode rays can
produce, but they are stopped within a moderate
range by the immense obstruction they meet with
from a substance of the density of ordinary air. The

rays can also affect photographic plates, and, indeed,
do nearly all the things, though on a smaller scale
and with much less penetrating power, that the laterdiscovered Roentgen rays can do. The Lenard rays
are clearly cathode rays emerged from the tube, and
it was the custom at the date of their discovery
to
think of them as flying charged particles of matter;
though the extraordinary distance they could travel
through common air, a distance comparable to an
inch, was a manifest difticulty to such a hypothesis,
seeing that things as big as atoms of matter cannot
travel

so

many

much

as

,„'„,,

inch in ordinary air with-

Lenard accordingly adhered
the view that they were not material, but ethereal

out

collisions.

to
although in the sense he probably intended
this is not a tenable view, for they are not ethereal

and,

waves or anything of the nature of

radiation, yet,
shall see, neither are they ordinary material
particles, any more than the cathode rays are.
But
that is just what we are now considering, and we
will return to them as observed by Crookes in 1879.

as

we

Nature

of

the Cathode Rays.

Let us summarize the evidence for the view that
the cathode rays are at any rate charged particles of
some kind in extremely rapid motion. That they
are in motion must be granted from the facts of their
bombardment driving mills, heating platinum, and
the like; and in order to show that they are charged,
the most direct plan is to catch them in a hollow
vessel connected with an electroscope, as Perrin did;
but another plan is to show that they have the properties of an electric current.
If they are charged
while in motion they constitute a current on Maxwell's theory, and therefore should be able either to
deflect a magnet or to be deflected by it
and here
comes one of the most simple and important experiments in physics at the present time. A definite form
of old experiments by Goldstein and many other
vacuum-tulie observers was arranged by Crookes
in 1879, wdien he made the track of the rays visibly
luminous by passing a selection of them through a

—

;

;
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and letting them graze along the surface of a
of mica covered with phosphorescent powder,
and when he then brought near them a common
horseshoe magnet. \\'hen this is done the track of
ihe Tuys is- at once seen to be curved, showing that
slit

film

not a beam of light we are looking at. but a
torrent of charged particles behaving like an electric
It is really the
current and defected by a magnet.
very same phenomenon as can be observed with
through
metals, which
current
flows
when
a
difficulty
was discovered by E. H. Hall, and known as the
Hall effect. The 'fact that the particles are thrown
off the cathode, being evidently vigorously repelled
by it, is sufficient to suggest that they must be negathe direction of the curvature caused
tively charged
by a magnetic field enables us to verify at once that
the flying particles are negatively charged, and no
comparable rush of positive particles in the opposite
In
direction or in any direction has been observed.
that respect evidently the magnetic curvature of
magnetic
curvcathode rays in gases differs from the
ature of a current in metals viz., that whereas in
metals it is sometimes the negative and sometimes
the positive current which is acted upon, according
to the nature of the metal, and is always small, in
gases it is the negative alone that appears to be
acted upon, and the action is always large. It seems,
therefore, that for some reason or other the negatively charged bodies in a vacuum tube are much
more mobile than the positive, and that the mobility
of the negatively charged bodies is extreme.
All the experiments that had been made in electrostatics had been made on charged matter, the surface or boundary of the matter acting as the locality
The facts of electrolysis had
for an electric charge.
suggested or proved that the atoms themselves could
carry charges, and hence, that if a liquid were electrified, what was really happening was that a number of the atoms on its surface turned their similarly charged poles outward; and the same might, for
be true for metals also, and thus
all we knew,
even^ charge seemed associated with matter. Yet
at the same time the occurrences at an electrode,
where an ion gave up its charge and escaped without
indicated the possibility that perhaps the electric
it.
charge could exist alone; at any rate, that it could
be handed from one atom to another, and thus might
conceivably exist alone for an instant. During this
momentary isolation some might, in the freedom of
a rarefied gas discharge, possibly escape, and wander about free. To such hypothetical isolated charges,
the unit charge or charge of a monad atom, -the
name "electron" has been given, and when I speak
of an "electron" I mean to signify the at present
purely hj-pothetical isolated electric charge. Whereas
by the term "ion" I always signify the atom and its
charge together. Now, if the frying particles which
constitute the cathode rays were electrons rather
than ions if they were detached charges, leaving
the atoms behind them (probably leaving the atoms
from which they were detached positively charged),
their extreme mobility and diffusiveness and high
speed would be perfectly natural, and although they
would not be matter in the ordinary sense, 5''et no
difficulty need be felt at their possessing some of
the properties of matter; at any rate, such properties as appertain to matter by reason of its having
inertia, because, as we have seen, an electric charge
itself does possess a certain kind of imitation inertia.
Hence, these electrons in movement would possess
momentum, and might, therefore, propel windmills;
they would possess kinetic energy, and, therefore,
might heat a piece of platinum, and if suddenly
stopped by a massive target when traveling at a
high speed they might readily give rise to phosphorescent appearances, and even to the sudden pulse of
But the existence of
radiation known as X-rays.
this last propert}^ ought to be capable of clear deduction on electrical principles if the matter is
further gone into.
it

is

;

—
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ratio.
Hence the second-order disturbance of the
original uniform electrostatic field will be of the order
uv'v", and whenever we can afford to neglect quantities of this order the distribution, and, therefore,
the inertia of the moving charge continue practically
constant.
But when its speed of motion begins to
approach the velocity of light, say, even no more than
one-tenth of that speed, then a disturbance of one per
cent, is to be expected, and something like a one per
cent, increase of inertia must occur.

Kuhlman Transformer.
The Kuhlman transformer,

which

is

illustrated

herewith, is of the well-known core type.
To obtain the full benefits of this construction, which are
large radiating surface per unit of heat generated
and low magnetic leakage, the transformers are
made extremely long in the direction of the magnetic circuit.
The case, which serves simply to hold
the oil about the coils, is made of galvanized sheet
iron, the weight of the transformer proper being carried by the cast-iron rim at the top.
light case
is thus obtained, one which will not imprison the
heat generated and which is practically non-magnetic in character.
The use of oil is recommended,
and to assist its natur-il circulation, a fiber sheet is
wound around the transformer proper, separating the
rising and descending currents of oil.
All the standard transformers of this type have
four primary and four secondary terminals, thus giving two primary and two secondary voltages.
The =!tandard lighting trinsfornier'; are designed sn

A

—

'

Increase of Inertia

Due

to

Very Rapid Motion.

be observed that when a charge moves it
Now
generates circular magnetic lines of force.
these magnetic lines are not stationary, but are themselves moving at the same rate as the body, hence
they generate fresh electrostatic lines i. e., cause an
electric displacement away from the axis, which displacement is superposed upon the original radial displacement (away from or toward the center) due
It will

—

to the charge.

At ordinary, or even violent, speeds, this secondorder electric effect is insignificant, but it is there
all the time, and must not be ignored when the speed
becomes extravagantly high. It rapidly rises into
prominence when the speed approaches the velocity
of light, but at any speed much smaller than this
such a second-order effect is vamshingly small. Its
effect will be, as Mr. Heaviside showed, to alter the
distribution of the charge, making it move away
from the poles and concentrate toward the equator
of the charged sphere, when the speed is very great,
ultimately becoming wholly concentrated upon the
equator, all the rest of the sphere being denuded,
when the speed attains that of light. And the electric lines of force will then be opened out into a fan
or equatorial plane, like the spokes of a wheel which
is rushing furiously along an elongated axle, the
circumference of the wheel representing the direction of the magnetic field. The magnetic force due
to motion can be shown to depend on the ratio of
the speed of the motion to the velocity of light, u/v.
The secondary electrostatic force due to the motion
of this magnetic field likewise depends on the same

KUHLMAN TRANSFORMER-

maximum

efficiency comes at three-fourths
and the temperature elevation above the surrounding atmosphere does not exceed 40° C. after the
period corresponding to the term of full load. The
power transfonners are designed so that their maximum efficiency comes at full load, with the same
temperature limits under continuous operation as the
lighting transformers
after
their
normal period
running under full load. This enables the regulation to be considerably improved over that of the

that their
load,

lighting transformer.
In addition to the usual line of single-phase power
transformers, the Kuhlman company is building a
polyphase type, combining the separate transformers
for each phase in one case.
The magnetic circuits
are combined, as are the wires in a pols^phase circuit.
The Kuhlman Electric Company of Elkhart, Ind.,
which makes these transformers, though primarily
a static-transformer specialist, has on the market a
full line of stationary' induction apparatus.
Its line
of static transformers Includes lighting transformers
for high or low-frequency circuits, power transformers,
single
or
polyphase,
step-up
transformers
arc-lighting service, and transformers
for series
for multiple arc lighting.
Besides these standard
types, which are carried in stock, the company Is
prepared to build transformers special In any particular.

Electric Locomotive for

Pennsylvania

Company's New York Tunnel.
The committee
A.

J.

of experts appointed by President

Cassatt, of the Pennsylvania Railroad

pany to act as an advisory board and

work

of constructing the

Com-

assist In the

New York

$50,000,000 tunnel, has already decided to adopt for use in the tunnel an electrical locomotive so arranged that it will
only be necessary to increase the. number of trucks to

obtain increased power.

The following-named gentlemen are the appointees
Theodore N. Ely, chief of
on the committee
motive power of the Pennsylvania Railroad, chairman; W. H. Baldwin, president of the Long Island
Railroad; S. D. Newhall, purchasing agent for the
Pennsylvania, and A. W. GIbbs and A. S. Vogt, general superintendent of motive power and chief mechanical engineer for the Pennsylvania Railroad.
:

Progress

in

Electrochemistry.^

By Joseph W. Richards.
The German-speaking countries count up alone at
their universities and technical schools 15 chairs of
electrochemistry and 12 electrochemical laboratories.
These, we all know it, have been the source of the
greater part of the advance of electrochemical science in the last 10 years. The whole industrial
electrochemical world is debtor to the European
electrochemical laboratories and their workers, and
how can that debt be requited? Surely not by selfishly using all the facts and holding fast all the
material benefits.
Not only common gratitude, but
also self-interest, unite in recommending to the captains of electrochemical Industry that more such laboratories be built and more such chairs eiicfowed
money thus spent will be seed which will return
manifold Its value to the industry. America has
boasted that it is "the electrochemical center of the
world." It may be so, in the development of electrochemical industries, in the amount of power used
and material products turned out but Is It not a
fair question to ask, ''Where are the professors of
electrochemistry at our universities and how many
electrochemical laboratories are at their command?'*
Are we not out of comparison with Germany In that
respect?
But I trust not hopelessly so. Our present flourishing condition Is largely due to our foreign-trained electrochemlsts and our imported literature.
Shall we not, through shame at contributing
so little ourselves to that literature, soon begin to
establish chairs of electrochemistry and build wellequipped laboratories to go with them? Then our
boast might begin to be more than the empty boast
of a successful moneymaker; then we may begin to
be an illuminating center radiating knowledge to the
'rest of the world.
In place of professors and professional laboratories,
however, America is blessed with another class of
investigators who are no less industrious In acquiring facts, and to whom a large part of our commercial success is directly ascribable. I refer to the
small army of patient investigators in the laboratories
cf our industrial plants, wlio are searching over
ground not yet explored and accumulating facts of
value -in their special industrial lines. The expense
of such work is borne by the corporation for which
they labor, and the work itself is In reality an investment made in the hope of yielding financial reward. One great hindrance to scientific progress
is the common human weakness of becoming partisans of a theory.
The pitfall Is particularly dangerous to the young and ardent investigator.
Believing almost Implicitly in the rectitude and ability
of his instructor, he takes to his professor's hobby
with enthusiasm, and spurs it on to feats which make
more careful scientists shudder. He rattles off glibly
the shibboleth of the pet theory, talks of its hypotheses as if they were facts proved beyond all
question, smiles superciliously at anyone who que'slions the accuracy of his statements, and often gets
irritated at the most friendly and unavoidable criticism.
Thus the warmest friends of a theory' are
often Its worst enemies, and by their blind partisanship lay obstacles in the path of scientific progress
instead of being the leaders which they might be.
To make a specific application of these remarks,
who has not felt that the most effective blows dealt
the present theory of electrolytic dissociation have
come from the excessive zeal of Its warmest adherents? Out of their camp has proceeded half-fledged
treatises on the theory, such as Inaugural dissertations of would-be doctors of philosophy or textbooks
compiled by privat-docents. In which the theory was
simply done to death and made a laughing stock.
Have we not met writers or lecturers on this theory
who shunned a fair debate on their written or spoken
statements, because, forsooth, they were themselves
conscious that they had surpassed the safe bounds
of reasonableness in those statements?
Such an attitude, and such results are the consequence of holding a theory too tenaciously, and not "subject to
revision." There are scientific zealots as well as
religious bigots, and the one does as much harm
to the progress of true science as the other does
to the development of pure religion.
The fundamental conceptions of any and every
theory must always be open to correction and reIf
vision, and thus progress will be rendered easy.
new facts appear which contradict our theories, let
us welcome them, like loyal lovers of the truth
should.
The theory of electrol3'tic dissociation is
it
is
being saved by being modified and revised
l)elng transformed into a more perfect mirror of
the truth as we now conceive it, and thus only is it
retaining its usefulness and aiding In scientific prog;

;

ress.

Niagara Falls is the most accessible of our great
waterpowers, and has therefore drawn into its fold
the majority of our electrochemical industries. But
another source of surplus power is distributed over
a large part of our country, in a condition at present
as undeveloped as was Niagara power when Columbus touched our shores. I refer to the surplus power
from blast furnaces, obtainable by using gas engines.
Every blast furnace burns its gases to heat its blast
and to raise steam for its power. The two-thirds
of Its gases used for the latter purpose generate
just about the power needed for the blowing engines,
I.

in

from ibe presidential address delivered at the
meeting of the American Electrochemical Society

Extracts

third general

New York

city on April iS. 1903.
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pumps,

hoists,

etc.,

CORRESPONDENCE.

an amount equal on an average

10 2,500 horsepower lor a furnace making 500 tons
of iron per day. If the gas thus used was used in

gas engmes, there would be an a\erage surplus
power, over and above all the requirements of the
i lie gas-engine
furnace itself, of 10,000 horsepower,
plant needed to produce this power does not cost
over $50 per horsepower investment, which compares
lavoraulv with the cost of developing waterpowers,
wiiich vary from $25 to $100 per horsepower. It
i.s
thus deducible, that there are scattered oyer the
United States, in some of our most Hounshing inaggregate
austrial centers, undeveloped powers which
over i,cco,cco horsepower, whicli can be developed
waterpower, can
at no more cost than the average
can be
be generated just at the spots where they
any more drain
without
and
most favorably utilized,
on our natural resources than llie harnessing of a

waterpower— for not a pound of coal more
\.ouM have to be burnt than is used at present.
other possible sources of power are the waste
surplus gases from by-product coking ovens, and tlie
i.ew

tniiization of gas producers, using cheap, almost
Power,
v.as.e, coal, in connection with gas engines.
uitiefoic, is available in immense quantities in places
in countries not blessed witli Niagaras, and the
industrial development of such sources will be one
cf the most marked industrial movements of the
next 10 years.
'1
he factors which promote increasing applications
of electrochemistry are cheap and accessible power,

and

.

.

e.\perimcntation on a semi-industrial scale, men with
heads full of ideas and inventiveness in applying
them to the industrial needs of the country, more research companies and a further cultivation of the
beneficent results of our society meetings.
By thus doing, cheap raw materials will be converted by the electrochemists into valuable products
with constantly increasing ease and constantly decreasing cost, and thus electrochemistry will achieve
to
its great raison d'etre, by increasingly ministering
the needs, the comforts and the pleasures of life,
and thus it will become an increasingly important
factor in social progress.
he
If we ask the student of electrochemistry why
chooses this for his lifework, he will possibly reply
that he has been advised by counselors in whose
judgment he relies, that this is a most promising
field for his activities
that by reading himself
;

more probably he will answer
some of the literature of elec-

trochemistry he became attracted by the novelty of
what was being achieved, and wished to take part in
a science with such a promising future. In either
case, the knowledge of what is and the vision of
what may be, in this almost virgin field of human
is the magnet which draws
adds to the working forces in our ranks.

recruits

endeavor,
.

and

If we ask the enthusiastic worker in his laboratory,
what is the principal force keeping him at his work,
which ever incites to fresh activity and lightens
labors which might otherwise easily become tedious,

the ready reply is that there is so much to do, so
much to find out, so much promise of achieving
great things, that he would be made of very dull
stuff indeed who would not be enthused thereby.
The ever-widening vision of an ever-widening field
is the reward and inspiration of every honest worker,
and is the mainspring .^f the mechanism whose work-

ing means progress to our science.
In every field of human endeavor, for the teacher
in his classroom, the writer at his table, the editor
at his desk, the workman at his labor, the investigator at his task, the chief incentive to happy, productive work is the vision and the promise of what

may

be attained.

Without that

vision,

life

would

be dull indeed.
If there is. therefore, one thing which an electrochemical society such as ours achieves of more superlative worth than any other thing, it is the resultant enlargement of vision which comes to each
of its members, mainly and chiefly from the interchange of thought, the sharing of idea.s, the communication of insights into the possibilities of the
science, resulting from our semi-annual meetings.
Does not each one of us go away from these meetings feeling that he has been sharing in the visions
of all his electrochemical brethren, and with his
mind often so overloaded with suggestions, thoughts
and ideas of what may, can and w'ill be done in the
near future, that he wishes he had half a dozen lifetimes at his command, in order to work out to
Such is the zeal
realization this plenitude of ideas?
.•>nd ardor which our meetings engender in a high
degree, resulting from listening to papers and discussions, by conversations, by simple handshakes and
eeing our friends, and bv breathing the invigorating
atmosphere of our assemblies.

To Play

Ball

by Electric Light.

Chnrlc; D. Jcnney, president of the Jenncy Electric Mnimfactiirlng Company of Indianapolis. Ind.,

has perfected plans to light a haseball park by elecnight.
at
tricity, so that baseball may be played
Several years ago Mr. Jenncy tried an experiment
with strong reflectors, but the reflectors made a
shadow, and the players could not judge a ball when
Mr. Jcnney 's new invention is far superior
in the air.
to the former one, he says, and with it he can cause
a diffused illumination all over the grounds, making
alninsi as light as day. and with no annoying
it

shadows.
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London, April 21. The daily service of wirelesstelegraph news which the 1 imes announced as having
been arranged with the Marconi company from
America has not fultilled expectations from the public point of view, and that portion of the technical
press on this side which is not altogether favorable
10 Marconi has not failed to comment upon the
matter, 'ihe messages from New York to London
have been of a somewhat spasmodic character, the
average over about three weeks being something
over one per week. As, however, certam defects or breakdowns at the American station of the
Marconi company have been encountered, criticism
of the capabilities of the system in such a venture
as supplymg daily news should be withheld for the
present.

The opening
ways

of the

in the south of

London County Council's tramLondon has been fixed for May

I5tli, when the Prince of
Wales will perform the
opening ceremony. Everything is in complete readiness for this, and trials are being given to the motormen every night, in order to accustom them to the

new conditions. Power will be supplied from a
temporary power house, pending the erection of the
permanent one at Greenwich, ine lines to be opened
on May 15th will include 15 miles of route, and it
is anticipated that another 19 miles will be opened
before the end of the year, tlalfpenny (one-cent)
fares will be continued, as hereCofore, as, with horse
haulage, the London County Council carries no less
than 00,000,000 passengers per annum at this fare.
system of "never wet" seats has been adopted.
school of instruction has been run for some time
in order to initiate the horse drivers into the mysVery little difticulty has
teries of electric traction.

A
A

been experienced in this, however.
Quite the event of the week has been the decision
of the Willesden Urban District Council (a local
body quite near London) to sell its half-completed
electricity works to the North Metropolitan Llectiic
Power Distribution Company, one of the large power
supply undertakings of which so much has oeen
heard from time to time. The company in question,
which has parliamentary powers to supply electricity
for all purposes over an enormous area around Willesden, has not, as a matter of fact, commenced the
erection of any of its permanent stations, but the
acquisition of the one which has been started by the
Willesden Urban District Council will fairly launch

upon its career. The offer of the company, which
has been accepted, was to pay the council the entire
expenditure incurred up to date upon the scheme
and to supply current to, it at certain prices, thus
leaving the municipality the full scope of the powers
granted in its provisional order in resnect of distribution.
The price per unit will, in the opinion of the
council's electrical engineer, compare more than
favorably with what the council itself would have
had to charge, with the additional advantage of reIn fact,
lieving it from all financial responsibility.
the engineers' estimates for the municipal scheme
anticipated a loss upon the first one or two j^ears'
working, and inasmuch as the charges proposed by
the company are independent of the total units sold
(they vary with the load factor or number of units
sold per kilowatt of the maximum demand) the council has felt bound, in the interests of the ratepayers,
Of course. Parliament has
to accept the proposal.
yet to consent to this transfer, but no doubt is enterit

tained in this direction, as the arrangement is evidently so mutually advantageous. In order to safeguard itself against the creation of any monopoly
on the part of the company, the council contemplates
the purchase of a site upon which to erect another
works of its own should future circumstances warrant it. This it is empowered to do under its provisional order, which it has not surrendered.
The visit of the Institution of Electrical Engineers
to Italy finished with the Easter holidays, and the
usual beneficial time appears to have been spent, both
educationally, and from the health point of view.
Among the more important electrical works visited
was the now famous Vallellina railway, which is
equipped by Ganz & Co upon the high-pressure
system which it was proposed to introduce upon
the Inner Circle and which w?s the ?ubject of the
prolonged arbitration; the Paderno and Ve>;zola
waterpower transmission schemes, the Royal TechInstitute,
Milan, the direct-current railway
nical
system of the Mediterranean Railway Company
equipped by the British Thomson-Hou<;ton Company,
and a large number of electrically driven factories.

The National Telephone Company has

just redespite the refusal

constructed its Glasgow .system,
of the Glasgow corporation to allow it to place its
wires underground. The area covered by the company around about Glasgow is over 140 miles, with
25 exchanges and some 12,000 subscribers already
connected up. The call-wire system has been abandoned, and more up-to-date methods adopted, which
should render competition with the corporation much
more effective than formerly, although the company
cannot be said to have suffered much in this direction.

.Apropos of the purchase of the Willesden Ui'ban
District Council's electricity undcrtakine; mentioned
nhovc. another large power company, viz., the Kent
Power Company, has offered to take over the
Gmvcsond corporation's electrical undertaking unon
a similar basis.

W.

York,

May

2.
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Notes.
contractor on the rapid-

transit subway is able to announce that he will have
trains running as far north as One-hundred-andfifiy-fourth Street by the end of the present year.

While the prospect of an early completion of the
subway and tracks is good, the contractor must not
fail to consider the erection of a power house and
plant to operate this portion of the line.
total length of the subway, including the deep-

sufticient
1

he

level tunnels and elevated structure, is about 20
miles, of which about 11 miles has involved the
opening up of the streets; about 3V2 miles is deep
tunnel work that has been carried on without any
considerable obstruction of the surface
and about
;

miles consists
miles of the

5^/2

10.8

of elevated structure.
Out of
subway constructed by the cut-

and-cover method, 6.35

miles has been completed,
the tunnel has been excavated, the
erected, the concrete roof and brick
or terra cotta sidewalls built, the excavation filled
in, and the street surface paved or asphalted as the
case may be.
There are three sections of deep-level
tunnel being excavated through solid rock.
Of
these the most important section, that extending
from Thirty-fourth to Forty-second Street, and the
cne which caused considerable annoyance on account of the faulty quality of rock which resulted
in the collapse of several houses, has
been completed.
The first portion of the line to be opened
will be from City Hall Park to the great underground storage j'ards at One-hundred-and-fortyfifth Street, and the question of opening the main
line at the end of the year is a question of the completion of the work at certain points where it has
been delayed by legal obstruction or the backwardness of contractors.
The most important subway
stations on the whole line are the loop station, situated just below City Hall Park, and Columbus
Circle station at Sixtieth Street.
They are representative of two different types of construction, the
City Hall Park station being formed of arched concrete construction, while the roof of the Circle
station is carried on steel columns and girders with
concrete roofing turned in between the girders.
In
both cases the stations are well lighted by overhead sidewalk vault lights, assisted by a liberal use
of incandescent electric lights.
The finish of the
walls will be in glazed tiling, the colors being
chiefly white, green and Venetian red.
The names
of the stations will be shown in large glazed tile
letters set in the panels of the wall, and they will
be clearly distinguishable by the passengers.
The special franchise tax law was unanimously
sustained by the Court of Appeals at Albany in a
decision handed down on April 28th, which reverses
the decision of the Appellate division of the Supreme Court at the January term.
The decision
sustains the provision for the assessment of the
special franchises by the state board of tax commissioners.
The court holds that the Legislature,
in creating a new system of taxation, embracing a
new kind of property, never taxed before, had the
right to intrust to state ofiicers the power of making
the assessment, and that tangible property, such as
that

is

steel

framework

rails

to

and

say,

poles,

which had been formerly taxed by

assessors, is merely incidental to the special
franchises, and, hence, that there was no infringe-

local

local self-government.
The total amount
of taxes to be paid New York city by the various
corporations under the decision for the years 1900,
1901 and 1902 will be $14,944,146.
Magistrate Barlow in the Center Street police
court to-day dismissed the complaint of William N.
Amory, charging H. H. Vreeland, president of the
Metropolitan Traction Company, with criminal libel.

ment upon

Magistrate Barlow said
"I have heard testimony
on both sides at the greatest length and with the
utmost attention. I have read and reread all the
records, and as I find there seems no sufficient
cause to believe Herbert H. Vreeland is guiltv of
:

the offense as charged, I order
and the complaint dismissed."

him

to be discharged

Announcement has been made here
son Valley Railway

that the

Hud-

Company

has acnuired the oroperty and franchises of the North River Railway
Company, which was organized to build an electric
railway from Saratoga to Glens Falls.
A report was current again yesterday that the
Interborough Rapid Transit Company had, or would,
acquire the Brooklyn
Rapid
Transit
Company.
August Belmont, president of the Interborough
company denied the report, however.
O.

New England News.
May

—

i.
The annual report of the Electric
Net
of America shows the following:
earnings, $366,576; interest on loans and deposits,
other
income.
total
receipts,
$24,034
$2.932
$393,direct charges sub-companies, $8,432
expenses,
.=^42
dividends,
total
expenditures,
$32,632
$203,979
$245,043; surplus, $148,499; surplus January I, 1902,
$916,194: total surplus, $1,064,693; extra dividend In
June. 1902, $610,917; balance December 31, 1902,

Boston,

Company
;

;

;

;

;

;

The Connecticut legislative committee on railroads
has favorably reported a bill providing that if any
person shall take into bis enclosure any part of land
belonging to a railroad company, within the limits of
which an electric railway has been built, or shall
erect any building upon such land, he shall not, by
adverse possession, acquire any title to the land so
enclosed or built upon.

May
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Theodore Hoagae, tmstee of the Thonison European Electric Welding Company, reports a balance of
$7,Soo, which is sufficient for a dividend of 52 cents
per share, and all interested persons are requested
to appear before the Maine Supreme Court, at Portland, Maine, on May 14th, to show cause why such
dividend should not be paid to the stockholders.
The Oakland (.Maine) Electric Company has reor-

from $10,000

to $200,oco, and purchased the Messalonskee Electric Comwatervaluable
including
Oakland,
property
in
pany's
power privileges which the latter company, could
not develop, owing to inabiHty to obtain the necessary charter rights. The officers of the Oakland
President, Harvey D.
companv are as follows
Eaton; 'vice-president, John N. Webber; treasurer,
dicleik. Edward L. Meader
illiam T. Haines
rectors, Harvey D. Eaton, John N. Webber. G. F.
Terry and W. S. Wyman of W'aterville, Maine, and
W! M. Ayer of Oakland.
The New York, New Haven and Hartford Railroad Company has obtained control of the Rockville
Railroad Company, which owns the road between
Rockville and \"ernon, Conn. The former company
has operated the Rockville road under lease for
some time, and it proposes to establish a third-rail

ganized, increased

its

capital

:

W

system

between

Rockville

and

Hartford.

The Hartford, Manchester and Rockville Tramway
Company has proved a formidable conipetitor to the
railroad companj-.
The directors of the Louisiana Purchase Exposition are negotiating for the loan of the high-potential
transformer designed and built by Professor H. B.

Smith of the Worcester Polytechnic Institute.
A number of the students at the Worcester Polytechnic Institute have joined the American Institute
of Electrical Engineers and are contemplating the
formation of a branch of that association.
The Connecticut Railway and Lightine Company
has begun the work cf building a large power house
in PlainviUe, Conn., on 6V2 acres of land it recently
purchased. The electricity will be supplied by the
Nev.- ^lilford Power Company, and will be generated
from power derived from the company's water privilege on the Housatonic River in the town of Kent.
The current will be transmitted 40 miles through
large cables. The power from the new PlainviUe
station will be used to move cars on the New Britain
division, covering Ne^v Britain, PlainviUe, Southington and Bristol. Power from the station will also
be used for New Britain electric lights.
The Massachusetts Legislature has passed a bill
streetit a misdemeanor for any railroad,
railway, electric-light, gas, telegraph, telephone, water
or steamboat company to appoint, promote, reinstate,
suspend, or discharge any person employed or seeking employment at the request of the governor,
lieutenant-governor, member of the Executive Council or Legislature, judge of any court or any other
or for any public
state, county, city or town official
official or official-elect to use his influence in obtaining a position for any person from a public-service
corporation. Notaries public and j.ustices of the
peace are exempt from the provisions of this law.
E.

making

the

now

case

stands,

the John

Street,

Seventh Street, Third and Fifth Street. Elm and
McMickin Avenue, Vine and McMickin Avenue,
Vine and Clifton and Sixth Street lines have no
Others whose franchises will expire befranchises.
tween 1905 and 191 1 are Eighth Street, Crosstown,
Clark Street, Clifton and Elm Street, Zoo-Eden Park,
Sycamore
Colerain Avenue, Gilbert Avenue and
cable lines. The Warsaw Avenue line expires this
year.
The street-railway attorneys say that they do
not fear the result of appealing the case to the
Sunreme Court, as there has never been a case decided in which innocent investors were allowed to
lose money through an unconstitutional act passed
O. M. C.
by the Legislature.

State.

—

Cleveland, Ohio, May 2. The Cleveland and
Southwestern, the Mandelbaum-Pomeroy road, has
been breaking some speed records lately, and on
Tuesday two cars made exactly the same time over
the line from Norwalk to Cleveland, a distance of
57 miles, in two hours to the minute, thus clipping
The
^^ minutes from the best previous record.
schedule time is three hours and a half. The detail
Oberlin,
Norwalk to
25
of the run is as follows
Oberlin to El3Tia, nine miles, 16
miles, 46 minutes
minutes Elyria to Cleveland, 20 miles, :^7 minutes.
The remainder of the time and distance is represented in the run from the western city limits to the
Public Square.
The Canton and New Philadelphia Railway Company of Canton has filed a mortgage made to the
American Loan and Trust Company of Boston, for
$i.oco,cco, to secure the issue of the same amount
of bonds. The papers indicate that in the execution
of the mortgage $585,000 of the bonds will be issued
at once.
The Periy^ Electric Light and Power Company of
New Lexington has been incorporated with a capital
stock of $100,000 by Albert Bringardner, W. E.
Finch. C. A. Donahue, William S. Bartlett and M.

A

Company began grading

Richmond-Newcastle
its
and the Union Traction Compan3', with a force of 60 men, under direction of
Chief Engineer Bloss, began at Middletown to construct the Anderson-Middietown line.
Both lines
line at the latter place,

summer ends.
The Fort Wayne and Northeastern Traction Comfiled articles of incorporation.
The capiThe company will build street
tal stock is $100,000.

are to be completed before the

pany has

lines
in
Fort Wayne and Allen
through to the villages of Hicks ville and
of Ohio. C. S. Karoly and R. S.
Robertson of Fort Wayne are chief among the in-

and

interurban

Count}',

Biyan

in the state

corporators.

The Eastern Indiana Traction Company obtained
its franchises in Portland and Red Key.
to begin the work at once

a renewal of

The company gave bond

line from Hamilton, Ohio, to Portland, by
of Richmond and ,Muncie.
Peter Schwab is
president.
settlement has been effected by which the suit
to prevent the consolidation
of the Indianapolis
Northern Traction Company with the Union Traction Company has been dismissed This action permits the consolidation of the two traction-line interests.
The construction of the Indianapolis Northern has been delayed somewhat on account of the

on

its

way

A

pending

suit.

The

report of the purchase by the Union Traction
interests of the two interurban lines connecting Peru

and Wabash and Wabash and Logansport has been
verified by Mr. McCulloch.
The consideration is
understood to be $800,000.

The Kokomo, Marion and Western Interurban
Company placed a contract last week with the Cambria Steel Company of Johnstown, Pa., for 3,200
tons of 70-pound rails. Work on this line
soon and the eastern branch completed by

is

to begin

November

1st.

W.

C.

Heckman, a postal-department

;

H.

Donahue.

F. Bellows, a machinist of Cleveland, has invented an electric t>'pesetting machine which he
claims will be of great advantage in the mechanical
department of newspapers. It is said that a comfjany is being formed to manufacture the machine.
President W. Kelsey Schoepf of the Cincinnati
Traction Company, denies the reports that an attempt has been made to form a merger of the roads
in and about the cities of Cincinnati and Columbus
and the lines betv/een the two cities. He says nothing was done in regard to it and that the reports
sent out were untrue.
The DeForest wireless-telegraph station, near
Cleveland, has been completed, and it is thought
will be in operation, connecting with Buffalo and
other points, in a few days.
The Superior Court at Cincinnati has rendered a
decision in which the curative act passed at the
special session of the Legislature last winter, attempting to make good certain franchises of the
E.

Cincinnati

Street

Railway Company,

is

unconstitu-

agent,

is

in

Indianapolis arranging with the interurban lines for
special pouch mail service over them.
Two such
services have been established, and others will be
arranged this week.
Much interest is manifested in the coming to Indianapolis of M. C. Hu3'ette of Chicago, an expert
on the use of "coal as a factor in power production,"
who will lecture before the engineers of the electriclight, the steam and water, the electric-railway power
and other plants in this city, on May 12th. The
question is one of much interest and concern, and
the attendance promises to be large.
F.

Michigan.

:

;

sary.

The Toledo and Michigan electric railway now
constructing a line from Adrian to Coldwater, has
secured right-of-way clear through to Sturgis. The
road is now in operation between Toledo and Adrian.
Dr. Duket of Toledo is president of the company.
The line, when completed, will be one of the longest
in the state, and will run through well-settled farming
country.
C. G. W.

Southern Developments.

—

Indianapolis. May 4.
Ground was broken and the
work of constructing two new interurban lines was
begun last week.
large force of men in the employ of the Richmond and Northwestern Traction

;

From the Buckeye

change of freight business or in the handling of passengers or baggage on the same basis as with steam
roads; hence the legislation to compel them to do so.
If the electric lines would reincorporate under the
general railroad laws, and assume the same obligations as steam roads, no legislation would be neces-

Information trom Indiana.

;

;

electric

As

tional.
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May

—The

differences of the Jackson
Creek Traction Company and the city
cf Marshall have been settled. The traction company must sell 12 workingmen's tickets between Marshall and Battle Creek for $1.
The village of River Rouge will hold a special
election on May iSth to vote on the proposition to
bond the village for $28,850 for an electric-light plant.
A public demonstration of the De Forest wirelesstelegraph system will probably be given in Detroit
soon. A station is being built at Grosse Isle, and it
Detroit,
and Battle

is

2.

nearly completed.

It is officially announced that the Detroit and
Toledo Short Line will enter Detroit, via Wyandotte,
Trenton and Rockwood, paralleling the Lake Shore
and Michigan Southern Railroad and coming into
Detroit by way of Fort Street. Mr. Tarkington, the
new general manager, has assumed his duties. The

Hannan syndicate has control.
The railroad commissioner, Atwood, who,

it

was

understood, would carry out former Commissioner
Osborn's policy of permitting no grade crossings of
electric with steam roads, has granted permission to
the Michigan Traction Company to cross the Michigan Central Railroad at Augusta at grade by in-

Commissioner Osborn
a half interlocker.
had ordered a separation of grades at this point, but

stalling

instead of making it, the traction company has been
transferring its passengers. The steam line crossed
is not the main line of the Michigan Central, but
only a branch running to Allegan.
bill has been introduced in the Michigan Legislature to provide for the exchange of freight by elecThis bill is particularly in
tric and steam roads.
the Interests of several communities of Michigan
which have electric-railway facilities, but no direct
steam-railroad
communication. The steam roads
will not recognize the electric lines in the inter-

A

C, April 30.— R. E. and E. R. Briggs
of Amesburj^ Mass., J. Elwood Cox of High Point,,
and others, are interested in a $75,000 concern, to
be started up at High Point, N. C, for the manufacture of electric cars. Over 100 skilled mechanics
will be employed.
The Messrs. Briggs have been in
the car manufacturing business for 12 years.
It is reported that capitalists are interested in a
proposed electric line from Sparta, Tenn., to Cookeville.
fine waterpower at Burgess Falls is being
examined with a view to developing for oower.
An election will be held at Griffin, Ga., on June
loth on the question of issuing $100,000 bonds for
Charlotte, N.

A

sewerage, water and electric-light improvements.
A bill has passed the lower house of the Virginia
Legislature, requiring street cars to be provided
with vestibules between November ist and April
30th of each year.
A new electric-light plant is now being completed at Lewisburg, Tenn.
bill has been introduced in the Virginia Legislature conferring upon street-car conductors the
power to designate seats for passengers. This is
designed to supply the alleged need for a "Jim

A

Crow"

street-car law

in

Virginia.

L.

Northwestern Notations.

—

Minneapolis, May 2. It is reported that options
have been secured on street railways at Ottumwa,
Des Moines and Cedar Rapids, Iowa, by representatives of eastern capital, with a view to establishing
a power station on the Des Moines or Cedar River
and running both interurban railways and lighting
plants from a centralized power station.
The State Orphans' Home at Twin Bridges, Mont.,
is to be equipped with 'an electric-light plant.
Guthrie Center, Iowa, has voted to grant a franchise for

an

electric-light plant.

The promoters of the electric interurban line from
Kaukauna to Fond du Lac, Wis., via the east shore
of Lake Winnebago, have about completed their
right-of-way between those cities.
The Great Falls Electric Light and Power Comto furnish the electric fixtures for the new courthouse at Great Falls, Mont.,

pany secured the contract
at $3,000.
The Electrical
olis is erecting

Engineering Company of Minneappoles and rewiring the electric-

new

of the Foley-B'ean Lumber Company at
Milaca, Minn.
P. T. Hanscom, assistant engineer of the power
and mining department of the General Electric -Company, Schenectady, N. Y., has been in Duluth and
the Iron Range, north of Duluth, inspecting the territory which the Great Northern Power Company
proposes to furnish with power, after completing the
development of its system. Mr. Hanscom is quoted
as saying that the St. Louis River waterpower proposition would furnish immense power, and its transmission to the Iron Range would be a simple matter.
The Duluth Heights proposition he also regarded
as a simple matter of engineering, although a project
of immense magnitude.
Samuel V. Gilbert of Duluth attempted to turn on
an electric light with one hand and a water tap with
the other. He received the full charge of the light
wire and was killed. Investigation showed that the
light plant

primary and secondary wires, which were parallel
and supposed to be separated by 16 inches, had
lapped and worn off the insulation. Death was almost instantaneous.
Capitalists of Burlington, Iowa, propose to form
a company to be known as the Burlington and
Keosauqua Railway and Power Company, to build
a line to Keosauqua.
Three routes have been surveyed. Power is to be secured from the- river at
Keosauqua.
The city electrician of Thief River Falls, Minn.,
estimates the cost of improvements needed to the
municipal light plant to bring it to a modern basis, at
$3,290 for -additional waterpower, or $5,845 for additional steam power, in connection with the present
waterpower.
The Marquette City and Presque Isle Street Railway Company of Marquette, Mich., has decided upon

improvements
power plant

street-railway
system.
The
increased in capacity by the
installation of a 250-horsepowcr generator.
A new
feed wire will be strung, with frequent connections
to the trolley, giving an equalized current at all
points on the system.
Six new cars have been ordered, to give sufficient rolling stock for any emergency.
The inside wiremen of the Minneapolis General
Electric Company have gone out on a strike because
a workman was directed to make repairs at a resito

will

its

be
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at
dencc, and found there a non-union paperhanger
work. He refused to make the repairs, but was
ordered back to work by the company. Upon his
ihe
discharged.
refusal to go to work, he was
union at once called out all the union men.
supPeter T. Hoycr has engaged in the electrical
R.
ply business at Rochester, Minn.
"

Among

the Rockies.

to 7^
Butte, Mont., April 27.— By a vote of 383
April 25tli,
the taxpayers of Great Falls, Mont., on
Kyan ot
authorized the City Council to grant to M.
associates a
Butte and the Daly estate and their
franchise.
25-vear street-railway and eleclric-light
The Montana Water and Electric Power Company
secretary of state
of Philipsburg has filed with the
Ihe capital
statement.
at Helena its annual tinancial
Ut thib
$500,000
given
as
is
stock of the company
and the balance
there has been paid in money $3,000,
The assets ot the
in property of various kinds.
are given as $500,000 and the liabilities

company

$300,000.

^.
,
of the residents of Glasgow,
It is
this summer.
Mont., to install an electric-light plant
estiRepresentative citizens have been busy gettmg
no doubt
mates on the cost of a plant, and there is
n..
that work will be commenced soon.
.

,

the intention

On

the Pacific Slope.
30.— The Moran Brothers

Wash., April
^cattle
has begun the construction, at
at
Wash of a power plant which will be installed
plant will have
a cost of over $125,000. The new
a capacity of 2,400 horsepower.
Application has been made to the City Council
put
Northport, Wash., for a 30-year franchise to
Seattle,

Company

well-known book.
scientific

ilie
an electric-light system and power plant.,
the
power will be generated at Kettle Falls, on
...
Columbia River.
^
The power plant at Eagle Falls, Ore., which will
,

^

.

,

generate, when
cost a total of about $200,000, will
for
completed, from 6,coo to io,oco horsepower
eastern
transmission to the mines and towns

m

Oregon.

^ ^

.

large electric-light plant, costing over it>ic,ooo,
probably be installed 15 miles south of Heppner,
Willow
Ore., this summer, deriving power from
A. M. Slocum. a milling man, who owns
Creek
enterprise.
a plant at Willow Creek, is planning the
Mayor Bennett of Whatcom, Wash., signed the
streets
several
over
franchise
ordinance granting a

A

will

Improvement
to the Lynden Electric Railway and
Company, for the construction and operation cf a
street

railway.

.

.

County (Wash.) commissioners
Franklin
have granted a 25-year franchise to furnish water,
systems
electric lights, electric power and telephone
Improvement
at Connell to the Connell Land and
of 20
period
for
a
franchise
similar
Company.
years was granted to J. W. Harris of Mesa, Wash.
Articles of incorporation have been filed by the
Whatcom- Skagit Interurban Railway Company. The
trustees are George G. Shelton. Thomas Tyler, B.
F. Shifter, A. H. Wright and E. M. Day.
The Lynden Mill and Light Company of Lynden.
Wash., has filed articles of incorporation with au-

The

A

G.

thorized capital stock of $26,000.

PERSONAL.
Patrick J. Kennedy has been reappointed wire commissioner of the city of Boston for the ensuing three

now chief engineer of the McGuire ManuCompany of Chicago.

facturing

of the Lake Shore Traction
returned the resignation of
President Barney Mahler, having refused to accept

The board of directors
Company (electric) has
it.

of the Omaha, Decatur and
Northern Electric Railway, at a recent meeting at
Tekamah, Neb., formulated plans for the construction of the proposed new road, which is to be built
at once.
P. B. Gordon of Decatur, Neb., was elected
president; A. M. Anderson, Tekamah, secretary, and
F. W. Bennett, Tekamah, general manager.

The City Council of Los Angeles on May 4th sold
a street-railway franchise covering slightly over two
miles on Sixth Street in that city at public auction.
G. C. Johnson, presumably representing the ClarkHarriman syndicate, was the purchaser, paying $iio,000.
The franchise is considered a very valuable one
and will probably be the nucleus of a new system.

D. W. Roper, formerly superintendent of electrical
equipment with the Missouri Edison Electric Company of St. Louis, Mo., and more recently engaged
has

accepted

a

A

charter has been granted to the Oklahoma ElecCompany, with Oklahoma City, Okla. Ten, as
the principal place of business. The object of the
company is to build a lOO-mile electric railway, con-

position with the Chicago Edison Company of this
city.
Mr. Roper's new duties will have to do principally with the electrical-engineering work of the

tric

Edison and Commonwealth companies.

H.

H.

Cutler,

vice-president

W.

SOCIETIES
Bion

A

Science and Industry of Scranton, Pa., a monthly
magazine issued in conjunction with the Internatio^j^^^
Correspondence Schools of that cfty, has been absorbed by Power of New York and will be discontinued as a separate publication.

Daniel C. Shaw, a well-known telegrapher, died in
Bath, Maine, on April 22d. For many years he was
night manager for the Western Union Telegraph
Company at Portland, Maine, but some 20 years ago
he was made manager of that company's office at
Bath, Maine. Of late years poor health caused him
He was about 60 years old at
to abandon work.
Telegraph men of a generathe time of his death.
tion ago will remember him as the "'Oney Gagin"
who contributed many bright letters to The Operator,
the telegraph paper of that period.

Two

Mr. Mahler

will,

therefore, remain in office.

coo,

business

Dennis

J.

Hern, for many years engaged in the

business in Boston and recently general
manager of the Boston Mutual District Messenger
Company, has been appointed member of the Boston
Board of Health for a term of three years.
David Young, general manager of the North Jer-

telegraph

sey Street Railway, has severed his connection with
the trolley company and will go to California in the
interest of Brown Brothers of New York, who control a number of street-railway systems in the United
States.

Edward Tremlett Carter, the late editor
London Electrician, whose death was very

of

the

briefly

noted in the Western Electrician last week, was
Death was due to connot quite 37 years of age.
sumption.
Mr. Carter was a graduate of Bristol
University College and was the author of "Motive
Power and Gearing for Electrical Machinery," a

and

liabilities

men

are

Many of the prominent
$30,000.
directors in the company.

porators.

A

comparatively

new

111.,

boiler

in

the

exploded early

in

electric-light

the

morning

fatally injuring one man and wrecking
the building, causing a damage estimated at $15,000.
There is no positive theory as to the cause of the
explosion. The plant is operated by a stock com-

on

May

3d,

in which Mrs. Dr. Sweeney of Chicago is one
of the principal owners.
contract
J. Harkncss Brown has recently closed 'a
with the Nernst Lamp Company of Pittsburg, Pa..
for over 1,500 Nernst lamps, which are to be used
for lighting his large department store on Euclid
Avenue, Cleveland. Ohio. The Nernst lamp is especially advocated for illuminating dry-goods stores,
not only for the reason that 90 per cent, of the light
and floors, but also on
is thrown to the counters
account of the daylight quali*-- of the light.

pany

recording

occasion was a most interesting one, from the fact
that Mr. Clark has already become known as a
manufacturer of practical space-telegraph outfits.
The Thomas E. Clark Wireless Telegraph-Telephone
Company started in business about a year ago; and
under Mr. Clark's guidance has been steadily developing a number of types of apparatus that will
apply to conditions where it is desired to replace
wires with wireless apparatus. Mr. Clark introduced
into his lecture a number of striking and novel demFor instance he showed in the dark
onstrations.
the luminous wave caused by the oscillation in two
antennae.
This was shown on the stage in the
Masonic Temple likewise a street car was wirelessly

assets $So,-

The Norborne Electric Light and Power Company has been granted a charter to furnish light
The company has
and power at Norborne, Mo.
a capital stock of $10,000.
J. L. Wilson and Ella
M.. W. A. and J. W. Cunningham are the incor-

plant at Normal,

alternating

Friday evening. May ist, at the Masonic
Temple,
Detroit,
Thomas E. Clark, president
Clark Wireless Telegraphof the Thomas
E.
Company,
delivered a lecture. on wireless
Telephone
telegraphy, and gave practical demonstrations. The

new

Professor G. W. Bissell of Iowa State College,
Ames, Iowa, has been retained by the Guthrie Center
Electric Light Company Guthrie Center, Iowa, to
prepare plans and specifications for an electric-light
plant to be installed by that company.

Stanley

On

Bids

pany's plant.

the

SPACE TELEGRAPHY,

The Edison Electric Company is preparing to
a new office building and power station on

Armstrong County Tru^t Company, with

describes

in metal enclosed case.
Special attention
called to the fact that flotation in air of the rotating parts is accomplished by magnetic suspension.

is

erect

The Kittanning Electric Light, Heat and Power
Company of Kittanning, Pa., has assigned to the

Owq

wattmeter

capitalized at $5,000, 'has been incorporated and will
furnish light, heat and power at Centralia. 111. William B. Smith is interested.

are now being taken for the construction of the
building by the architect, John Parkinson.

distributed by the Stanley
of Great Barrington, Mass., il-

bulletins,

Company

and explain the company's wattmeters.

shows the Stanley glass enclosed wattmeter, which
is used for switchboard work and which makes a
very neat instrument when mounted on a board.
The meter is used for alternating-current circuits
on primary or secondary service. The other bulletin

P. O. Anderson, who has been with the Gas and
Electric Light Company of Stillwater, Minn., for
18 years, has gone to Benson, Minn., where he becomes manager of the electric-light and water com-

recent

Instrument
lustrate

The Merchants' Co-operative Lighting Company,

Cal.

Chicago chapter

PUBLICATIONS.

field.

Los Angeles,

well-attended meeting of the

cussed.

producer of spelter in the United States. Mr. Drake
will make his headquarters in St. Louis and will be
followed by the hearty good wishes of a host of

in

AND SCHOOLS.

Arnold of Chicago, on the evening of

J.

the American Institute of Electrical Engineers
was held on the evening of May 5th in the assembly
hall of the Western Society of Engineers.
Local
Honorary Secretary Junkersfeld presided, and the
three papers bearing on "Tendencies of Central-station Development" recently presented at the New
York meeting were read in abstract and briefly dis-

Francis E. Drake, who has long been identified, in
country and Europe, with prominent electrical
enterprises, has entered a new pathway by accepting
the presidency of the Lanyon Zinc Company of New
York and St. Louis, with works in lola. La Harpe
and Pittsburfr. Kan. This company is the largest

Main,

F. R. Zigley and
are among the di-

of

this

Sfreet, near

Norman, Shawnee and El

April 28th, delivered a lecture before the New York
Electrical Society at ig West Forty-fourth Street
on the subject of "Tran^ortation Problems in Chicago and Other Great Cities." Mr. Arnold based
his address, which was illustrated by maps and
pictures, on his recent voluminous report as traction
expert of the city of Chicago.

Miss Mary A. Henry, eldest daughter of the late
Joseph Henry, the first head of the Smithsonian
Institution, died suddenly on April loth, at Seville,
Spain. Miss Henry was very familiar with her
father's work and for several years she had been
engaged in collecting his scientific, literary and personal papers in order to strengthen his claim to the
discovery of the fundamental principles of telegraphy. She is survived by two sisters.

Fourth

T.

rectors.

to be fitted with electrical appliances.

friends in the electrical

City,

The capital is $1,000,000.
Young of Oklahoma City

Reno.

of

Milwaukee, says that the experiments being made
by the Navy Department to propel machinery on
warships by electricity is proving a gratifying success.
Mr. Cutler was at Norfolk and witnessed the
launching of the new cruiser West Virginia, which
is

Oklahoma

necting

and chief engineer

Cutler-Hammer Manufacturing Company

of the

business.

The stockholders

Robert Ives, formerly of Chicago, has resigned the
position of division superintendent of the Haverhill
(Mass.) and Southern New Hampshire, the Hudson,
Pelham and Salem, the Lawrence and Methuen, and
the Lowell and Pelham Street Railwa^-s and has been
succeeded by Robert Dunbar, promoted from the position of starter at Amesbury, Mass.

practice,

has

freight

ELECTRIC LIGHTING.

Joseph B. Hall has severed his connection with
the General Electric Company as sales representative
is

commenced on the new electric railway
Rockford and Madison, 111. The preliminary survey through Durand. Broadhead, Albany
and other small towns is in charge of County Surveyor Baldwin. Warren Stearns, the promoter of
the new road, proposes to do both a passenger and

lines.

years.

and

Work

to connect

A. Eastman has been appointed division superintendent of the Fort Street and Wj^andotte line of the
Detroit United Railway in the place of Robert Johnson, assigned to other duties.
Mr. Eastman came
from LUica, N, Y., a few months ago. He was passenger and express agent of the Utica and Suburban

consulting-engineering

1903

Senator Fred T. Dubois is the chief promoter in
a company which proposes to operate a street-railway system at Lewiston, Idaho, and to install a
power plant near that city on the Waha Lake.

J. G. White Sl Co. of New York have been appointed consulting electrical engineers for the New
York and New Jersey Railroad Company, for which
Charles M. Jacobs is chief engineer. Their work
will cover the electrical equipment of the company's
tunnels, terminals and rolling stock.

in

9,

ELECTRIC RAILWAYS.

FIc was a member of several
and was highly esteemed by his

associates.

,

at
in

societies

May

;

bomb exploded; lamps were lighted: bells
were rung; motors started in operation; in fact, it
was shown to what an extent the wireless system
may be used in practical, everyday situations.
started; a

.

TRADE NEWS.
reported that the Westinghouse Electric and
Manufacturing Company of Pittsburg. Pa., is about
to issue a portion of its $7,000,000 treasury stock.
It

is

On
pelled

its large increase in business the
Electric Specialty Company has been comto seek larger quarters, and Is now to be

account of

Illinois

May
found
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1903

9,

in its

new

factory at 171 and 173 South Canal

In a statement

by the Stanley Electric Manuwith the commissioner of cor-

filed

facturing Company
porations of jNIassachusetts, the assets of the company are shown to be $5,175,016. To balance this
the liabilities include capital stock of $3,000,000,
debts of $1,935,472 and profit and loss of $239,544.

To meet

the demands of constantly increasing busiWestern Electric Company has remodeled
and city sales department located at 254
South Clinton Street, Chicago. The improvement
will allow the prompt handling of all orders, whether

ness, the
its store

by telephone, mail or actual

visit.

Recent consular reports from Germany show a
slight falling off in the profits of

some of the more

important branches of industry in that country. The
average dividend paid by stock companies in the
manufacture of electrical machinery and appliances
in 1901 was 5.92 per cent., while in 1902 it was only
Most of the other industries show a
4.13 per cent.
corresponding decrease for igo2 as compared with
1901.

Sealed proposals will be received until June 3d for
the construction, including plumbing, heating apparatus, electric wiring and conduits, of the United
States courthouse, postoffice, etc., extension at Spring-

with drawings and specifications, copies of which may be had at the office of
addressing
Springfield,
111., or by
custodian
at
the
the supervising architect, James Knox Taylor, Treasury Department, Washington, D. C.
field,

111.,

in accordance

Hinchman & Smith, engineers and archiwith offices at 708, 709 and 710 Washington
Arcade, Detroit, Mich., have succeeded to the business of Field & Hinchman, consulting engineers, and
Mortimer L. Smith & Son, architects, of the same
Field,

tects,

H. G. Field and T. H. Hinchman, Jr., who
well-known Detroit engineers, are the senior
members of the new firm, Fred L. Smith and Ralph
Collamore comprising the other members,
city.

are

The

ters

at

electrical contractors of

Hartford, Conn., have

known

Hartford
Electrical Contractors' Association. Charles N. Knox
was elected president and E. M. Baldwin, secretary.

formed an association

to be

as the

tlie

Monadnock Block, a few doors
The warehouse is now at

1144-1146

from the old

Chicago.

Street,

location.

northwest

corner

The Chicago

offices of the

Simplex Electrical Com-

pany have been removed to more commodious quar-

of

Dearborn

and

agent of the Simplex company.

The Gregory Electric Company, the well-known
dealer in second-hand electrical machinery, announces
that it has purchased the large manufacturing property located at the corner of Sixteenth and Lincoln
This is adjacent to the Chicago,
Streets, Chicago.
Burlington and Quincy Railroad and occupies an
The plant is a modern one, constructed
entire block.
of steel, with truss-roof buildings, electric power
transmission, electric traveling cranes, etc. Railroad
tracks run into the building, which will greatly faAt this new
cilitate the handling of machinery.
location the Gregory company will handle, overhaul
and repair the larger size dynamos and motors exclusively, having outgrown the capacity of its works
on Clinton Street. To save the expense of moving
its large machines to the new warehouse the company is selling them off cheaply. The general offices
remain

at

South Clinton

S4-62

Street,

Chicago.

The Empire Wire Company, which was organized
about one year ago and took over the business of
C. M. Garrison, the Spargo Wire Works and the
Empire Insulated Wire Company, all of 100 William
Street, New York city, the latter two having factories at Rome, N. Y., has found it necessary to
increase its capacity for the manufacture of magnet
wire, in order to handle its rapidly growing trade.

To do this it has taken over the mill of the Granite
State Electrical Works at Lisbon, N. H., which has
been thoroughly remodeled and equipped with new
and modern machinery. It is now turning out from
this mill wire equal in quality to that which the company has heretofore made at its old factories. To
look after the requirements of its western trade, the
company has opened an office and stock room at 60
West Van Buren Street, Chicago, in charge of Mr.
A. D. Forney. On May i, 1903, the general offices
of the company were moved to 92 William Street,

New York

city.

BUSINESS.
Electric
Company of Hickory,
N. C, is installing induced-draft apparatus furnished
by the American Blower Company of Detroit, Mich.

The Thornton-

Butterfield, electrical engineer and contractor,
Adams Street, Chicago, recently closed a con-

J. F.

113

tract

the

for

reconstruction

Telephone Company's plant

of
in

Posey County

the

Mount Vernon,

Ind.

Harrison

Deliveries of wires and
Streets, in the basement.
cables, etc., will hereafter be made direct from the
warehouse to city customers with written orders.
H. R. Hixson is the well-known western selling

The objects of the
members from trade

association are to protect the
losses and to place them in a
better position regarding terms and credit from the
manufacturers. The association becomes a member
of the National Electrical Contractors' Association.
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The Ohio

Electric Works, Cleveland, Ohio, have
placed on the market a line of efficient battery fan
motors, with either wet or dry batteries. The sizes
are from five to 12-inch fans. The motor with the
nine-inch fan takes only three-quarters of an ampere
at seven volts and runs the fan at 1,600 revolutions
per minute.
new catalogue with discount sheet
describes these goods.

A

The Electric Appliance Company, Chicago, has
served notice on all alternating-current electric-lighting plants that it has instituted a vigorous campaign
against them on the subject of Gutmann wattmeters
It is a case, it is said, where the companies must
surrender in order to win. If there is an alternatingcurrent plant in the United States not receiving this
meter literature, it is an oversight, which will be
promptly corrected if notification is sent in.
The use of storage batteries for lighting private
yachts is rapidly increasing. The great advantage
of a battery lies in the fact that it enables the lights
to be used throughout the night while the machinery
is shut down, thus avoiding the vibration from the
running of a generator, which is especially noticeable
in a yacht while lying at anchor.
The Electric Storage Battery Company has recently contracted for
the installation of five yacht-lighting plants on boats
now under construction at Morris Heights, N. Y.
The E. J. Noblett Company of Chicago, manufac-;
turer of cable boxes for telephone companies, and
fuse boxes for use in lighting circuits, reports a
most satisfactory business. This progressive company supplies many of the leading concerns in the
country, and its product is said to be so satisfactory
that when it once secures a customer it invariably
holds his trade continuously.
The company also
makes electrical woodwork of all kinds, as well as
cross-arms, pins and brackets. One of its specialties
is insulator pins for high-voltage transmission lines.
The White Mountain Paper Company has recently
purchased from the Westinghouse Eiectric and ManCompany three 1,000-kilowatt and one

ufacturing

300-kilowatt,
three-phase,
engine-type
alternators,
which are complete with exciters, and are to be
direct-connected to Hamilton-Corliss engines installed
in its paper mills at Portsmouth, N. H.
The various machines in this mill will be operated by Westinghouse, type-C, induction motors, aggregating 5,500
horsepower. When this apparatus is in operation
it will comprise the largest individual electrical installation in a paper mill in the world.
'

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Apparatus. James I.
Ayer, Maiden, Mass., assignor to the Simplex
Electrical Company, Boston, Mass. Application

726,241.

Electrical

Cooking

September lo, igoo.
The apparatus comprises a cDoking

filed

and an elec

ulensil

provided respectively with heattrie-healing device,
transmitting surfaces adapted to contact at every point
throughout their adjacent areas.

Lock. Henry G. Carleton^
N. Y. Application filed February
newed ^March 4, 1903.

New

726,254.

An

20,

1902.

York,
Re-

electric lock is described.

£lectric Track Circuit and Method of InA. Everett, Detroit,
sulating Same. Edward

726,269.

Mich. Application filed February
The process consists in interposing

10,

1902.

suhstantially
throughout the length of the circuit oil between the section of railroad rails forming part of such circuit and the
underlying ties and road-bed, by applying oil to the web
and base of the railroad rails.

Storage Battery. Fritz A. Feldkamp, NewN. J. Application filed July 8, 1902.
A compound electrode for storage batteries is described.

726,272.
ark,

comprises a thin metal plate, and a porous fabric, an
active material applied directly upon the outer surface of
the fabric, the fabric being arranged in close contact with
It

a surface of the plate.

726,274.
ton,

Secondary Battery.

Pietro Figuccia,

Bos-

Mass., assignor to Louis Melano Rossi,
Boston, Mass. Application filed May 22, 1902.
In the battery are a grid or frame comprising a series of
juxtaposed and laterally separated bars, each having a
channel in its opposite, outer faces, and masses of active
material retained in the channels of the bars, the spaces
between the latter being left open and unobstructed.

726.292.

New

Burglar-alarm System. Edwin T. Holmes,
York, N. Y. Application filed July 18,

between a protected structure and a central office is combined with a local circuit
at the guarded stracture, a primary signal device in circuit with the line and controlled by a device in the local
circuit, and a repeating signal device also in circuit with
the line and adapted to be put in operation by the primary signal device and to repeat its signal as often as desired at predetermined intervals.

The system comprising

Exhausting Lamps.
John W. Howell,
Newark, N. J., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

November

9,

1897.

The method of eihaosting bulbs to form a high vacuum
pumping off the air from the bulb, closing the
connection between the pump and bulb without the aid of
consists in

heat, volatilizing the chemical within the bulb to absorb
the remnant gases, and then sealing off the bulb.

726,301.

Electric Recording System. Joseph C.

Huss

sS, igo^.
the lamp terminal may be connected, and a removable
shield for hiding and protecting the support and plate.
(See cut on next page.)
/•^6,33i.

John D.

726,:^47.

Electrical Control of Elevators.
726,302.
Ihlder, Yonkers, N. Y., assignor to

the Otis
Elevator Company, East Orange, N. J. Application filed April 11, 1902.
High and low-potential controlling circuits are so connected that control of the elevator motor is excluded
from the stations after the car has come to rest.

Motor-controlling
Apparatus.
7^6,303.
Ihlder, Yonkers, N. Y., assignor to

Elevator Company, East Orange, N.
cation filed

May

5,

John

1902.

In apparatus for controlling induction motors there are

sistances

motor

without varying

the

fixed

resistance

as

the

starts.

Automatic Control System for Elevators.
Benjamin N. Jones, East Orange, N. J. Application filed January 13, 1903.

'/26,zoy.

Means are provided for making the control circuit independent of the operating circuit while a car is moving,
and an auxiliary circuit co-operates to make the control
circuit independent of the operating circuit after the car

come to rest.
Railway-crossing Gate. Burton A. Karr,
Council Bluffs, Iowa, assignor to the Electric
Gate and Signal Company. Application filed
April 7, 1902.
The mechanism comprises track circuits, a vibrator
circuit, motor-controlling circuits, means operated by the
has

726,308.

_

to

motor and motor
726,^27.

Switch

close the motor-controlling circuits, a
circuit.

Regulator.

Walter

S.

Cut-out. Lewis
Mulvaney,
J.
Application filed September

Electric

Kingsbridge, N. Y.
1902.

8,

An improved

cut-out is described.

Fastening

Field

Magnets

to

Spiders.

Henry

G. Reist, Schenectady, N. Y., assignor
General Electric Company, Schenectady,
N. Y. Application filed October 18, 1901.
Means for fastening a laminated pole-piece to a support
comprise a base-plate, means engaging the lower ends of
laminations and clamping them to the base-plate, and
means for fastening the base-plate to the support.

to the

D.

the Otis
AppliJ.

combined with the primary of the motor a three-phase
secondary, fixed and varrable resistances in the secondary
circuit, and means for short-circuiting the variable re-

a line

726.293.

April

ApSchilling, Philadelphia, Pa.
plication filed December 18, 1902.
Means are provided for automatically causing a continuous series of electric impulses in frequent succession
to be produced in the local circuits, the impulses producing a series of successive records during each closing of
the switch to indicate the time the switch is closed or
open.

vibrator circuit

1900.

Office)

and George W.

Moody,

Schenectady, N. Y., assignor to the General
AppliElectric Company, Schenectady, N. Y.
cation filed August 21, 1902.
A switch having its neutral position between two operative positions is combined wiih means for preventing the
movement of the switch into one of the operative positions without first being moved into the other operative

Microphone or Microphone Transmitter
Electrical Sound Transmission.
Friedrich
W. Senkbeil, Offenbach-on-the-Main, Germany.
Application filed January 11, 1902.
In a granular microphone a funnel-shaped granule carrier is provided with a central partition of the shape of a
flat bar having the outer edge adjacent and parallel to the
diaphragm, and the inner edge at a slighr distance from
the rear of the carrier, the inner edge being curved so as
to leave a passage for the granules from one side of the

y26,:i6o.

for

bar or partition to the other side.

Electrical
Switch Lock.
Christopher A.
Shea, Philadelphia, Pa., assignor to the Automatic Train Controller Company of New Jersey.
Application filed February 12, 1902.
An electrical circuit is opened and closed by a contact

726,2,61.

on

the

train,

whereby the switch-lock and

its

lock

is

operated.

Ernst Sjostedt, Sault
Electric Furnace.
726,364.
Ste. Marie, Canada, assignor to the Lake Superior Power Company, Sault Ste. Marie, Canada.
Application filed September 30, igoi.
The electric smelting furnace described has a cover of
refractory material with feed and vent holes and opening
for the electrode, an upper electrode held adjustably su5>
pended within the opening of the cover and a bottom electrode embedded in the bottom lining and iis ends in
contact with the metallic frame of the boitom and wires
connecting the upper electrode and the bottom frame (o a
.

suitable electric generator.

726,^^. Door-bell Attachment and Burglar Alarm.
Elbert Snedeker, Brooklyn, N. Y., assignor to
the Marvel Patents Company. AppHcation filed

position.

March

Fixture for Vacuum-tube Lighting. Daniel
M. Moore, Newark, N. J., assignor to the Moore
Electrical Company, New York, N. Y. Application filed April 15, 1898.
A fixture for tubular electric lamps consists of a

Combined in the alarm are a spring-latch, an electric
circuit for operating the alarm, and make-and-break de

726,328.

bracket fixed to the wall, an insulated support attached
thereto and from which the lamp Is readily removable, a
circuit terminal plate attached to the bracket to which

26,

1902.

vice on the door-jamb adapted to be operated by the
spring-latch, and contacts for intermittent and for constan
ringing.

Electrical Distribution and Selective Dis726,368.
tribution.
John S. Stone. Boston. Mass., assignor to the American Bell Telephone Com-
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Application

pany, Boston, Mass.

April

filed

1894.
of producine and impressiog upon a main
or signaling circuit electric-current impulses of a harmonically vibratory character, consists in abruptly changing (he supply of current furnished to suitably proportioned electric circuits or loops associated with the main
circuit, thereby producing oscillatory currents of the desired frequencies in the loops.

The method

Device

Safety

726,370.

for

iary circuit controlling a brake, and switches for operating
the circuits are combined with a manually operated
switch to open both of the circuits together.

Printing-telegraph
Phelps. Merchantsville,

Western Union Telegraph Company,

Varying Delta-connected VoltAlbert H. Armstrong and Jonathan E,
ages.
Woodbridge, Schenectady, N. V., assignors to
Company, Schenectady,
Electric
the General
N. Y. Application filed December 16, 1901.

Means

for

N. Y.

different circuits, shifting

Transmitting ?nd Receiving .apparatus for
Eugene Ducretet, Paris,
Hertzian Waves.

November

i,

March

1902.

6,

mechanism and press mechan-

ism, both comprising magnets, one of which is in circuit
with the magnet of the lype-member-actuating mechanism,
the other magnet being in circuit with the mechanism determining the position of the type members. The shifting
mechanism is adapted to permit impressions to be taken

726,,413,

.\pplication filed

filed

Type-member-actuating mechanism comprising a powermotor member, a magnet, and means operated
thereby for storing power in the motor member is combined with electrically controlled mechanism for governing
the position of two type members, the mechanisms being in

Combined with a number of translating devices connected in delta are interior taps from the devices, and a
of conductors constituting a multiphase system of
distribution connected to the taps.

from either of the two type members

1901.

at will,

Trolley Wheel. Charles S. Stanton, HartApplication filed August 20, 1902.
Combined with fork-arms are bearing disks rigidly secured to the fork arms and having annular grooves for

26.587.

a solenoid for regulating the relain transmittiog
and receiving Hertzian waves, sliding contacts for the
solenoid, supporiiog means therefor, adjusting means for
the contacts, wherebv their relation to one another may be
varied, and the number of spirals in circuit may he
altered, and receiving and discharging circuits connected
to the sliding contacts.

The device comprises

wick, N. Y.

and induction currents

tion of discharge

Application

storing

number

France,

System.
William
P.
N. J., assignor to the
New York,

j6,566.

for

Electric

Railways.

Jacob Martin, New York, K. Y. Application
January 23, 1903.
A third rail for electric railways is provided with a flexible guard or protector which is secured at one side
thereof and is adapted to rest in a horizontal position
thereover, and the free edge of which is provided wilh a
flesible metal reinforcement cr protector. A motor
car is
provided with a contact-arm having a contact shoe adapted
to bear 00 the rail.
The contact-arm is provided with a
plow for raising the guard or protector.

Application

filed July 20, 1901.
A charging station for electrically propelled vehicles is
provided with terminal contacts connected with an electromagnetic control device adapted for actuation by a residual battery charge in the vehicle.

Guard

1903

filed

Charging Device for Storage Batteries.
Hermann Lemp, Lynn, Mass., assignor to the
General Electric Company, Schenectady, N. Y.

August Sundh, Yonkers, N. Y., assignor to the
Otis Elevator Company, East Orange, N. J.
Application filed September 12. 1902.
A main circuit containing the motor-armature, an auxil-

Third-rail

726,721.

rj6.54S.

Elevators.

Electric

I\Iay 9,

independenily rotatable members, a closed winding on
one or the members, a primary winding on the other of
the members, a direct-current exciter for the primary
winding driven by the power-shaft, and means for connecting one member to the pcwei-shaft and the other to
the driven sbafL

4,

Electric Circuit.
timore, Md., assignor

7^6,734.

Edwin

F.

Northrup, Bal-

to
the Rowland TeleCompany, Baltimore, Md. Application
September 27, 1901.

graphic
filed

An electric circuit for the prevention of mutual magnetic induction between the same and a neighboring conductor comprises a number of sections in which current
in one section flows in an opposite direction from
that in
an adjacent section, whereby the mutual magnetic effect
on an adjacent conductor, of one section, is neutralized by
that of an adjacent section, and a source of periodically
varying electric current connected to the circuit.

Synchronous-code Telegraphy. Edwin F.
Northrup, Philadelphia, Pa.
Application filed
October ro, 1902.

;^6,735.

Ttie system consists in impressing upon a circuit a succession of periodic electrical impulses, and forming the
elements of the characters of a code by changing the
phase of a number of impulses for each element,
the characters of the code being independent of a preselected number of impulses, but dependent upon the
relation between the number of impulses modified
to
form one element and those modified to form another

element.

Connecting Multiphase WindMoody, Schenectady. N. Y.,
assignor to the General Electric Company. Application filed February 3, 1902.

Means

5,44S.

for

Walter

'ings.

S.

Combined with a number of multiphase windings are
means for connecting the windings in delta with a portion
only of each of the
delta connection.

different windings included in the

Process

Forming Accumulator Elec-

5,468.

of

Gordon

'trodes.

signor to

NO. 726, 328.

J.

Charles

Scott,

Philadelphia,

Pa.,

as-

Graham and George D.

H.

— VACUUM-TUBE LAMP FIXTURE.

Bonton, Philadelphia, Pa.

NO. 726, 593.

Application

Feb-

filed

ruary 28, 1903.
The process of forming an accumulator electrcde conseparating it from the opposed electrode during
the forming operation by a current-conducting baffle.
sists in

Electrical Distribution and Selective Dis726,476.
tribution.
John S. Stone. Cambridge, Mass., assignor to the American Bell Telephone Company. Original application filed April 4, 1894.
Divided and this application filed March 12,
1903.
A sonorous circuit of definitely proportioned resistarce.
capacity and inductance is associated with the main circuit and means are provided for abruptly varying the electrical condition ordisturbing the electrical equilibrium of
the sonorous circuit, thereby producing in the circuit a
vibratory current of definite frequency.

Mechanism

for Controlling Electric CirTate, Chicago, 111., assignor
of one-half to Frederick E. Newbery, St. Louis,
Mo. Application filed November 29, 1901.
Means are arranged whereby the shunt-circuit controll-

726,479.

cuits.

_

George A.

ing the main circuit-breaking
a movable part.

mechanism

is

controlled by

Insulating Material. Willis R. Whitney,
Boston, Mass., assignor to the General Electric
Company, Schenectady. N. Y. Application filed

ELECTRIC CONTROL MECHANISM

NO. 726, 659.

ELECTROLYTIC APPARATUS.

the reception of a lubricant, and a trolley wheel having
recesses in its opposite sides for the reception of the
disks.

Electric-control Mechanism. Elihu 1 homson, Swampscott, Mass., assignor to the General
Electric Company, Schenectady, N. Y. Application filed October 29, 1900.

7-26-593.

Id a system of motor control, there are a number of elecmotors, manually actuated means for connecting the
motors in series and in parallel, resistances adapted to be
connected in circuit with the motors, and means independent of manual control for slowly cutting out the re>
sistances. (See cut.)

tric

Underrunning
Third-rail
Supoort
for
Third-rail Electric Railways. Leonard Wheeler,
Wheaton, and John T. Murphy, Chicago, 111.

726.599.

Application
See page

filed

February

24,

1903.

Rail-contact Shoe and Support Therefor.
Leonard Wheeler, Wheaton, and John T. Murphy. Chicago, 111. Application filed February 24,
1903.
363.

1902.
material is formed of very thin sheets or films of an
substance cemented or held together in
the desired shape by means of a suitable binder.
24,

726,497.

111.

Application

filed

January

5,

1903.

In the holder are a stationary bar having a vertical concave carbon-guiding face, a carbon-guiding sleeve on the
bar, a carbon-eneagtng contact spring in the sleeve, and a
carbon-guiding ring at the lower end of the bar.

Railway Signaling Device. Edwin M. CutOakland, Cal., assignor of one-half to W.
W. Slater, San Francisco, Cal., and H. C. Barnes,
Oakland, Cal. Application filed August 19, 1902.

726,512.

ting.

Electrical
blinders.

means

are

pbvvlded for moving opaque

L. Hall,
Schenectady.
Searchlight. John
N. Y.. assignor to the General Electric Company,
Schenectady, N. Y. Application filed August

726,529.

17,

1900.

Mechanical means for manipulating a search-1 gbt projector are described.

Mechanism for Driving Shafts at Variable
Speeds by Means of Alternating-current Motors.
Otto Holz. Schenectady, N. Y., assignor to the
General Electric Company. Schenectady, N. Y,
Application filed August 15. 1902.
Combined with a power shaft and a shaft

NO. 726, 795.
726,651.

New

10

be driven

are intermediate connectiog mechapisca copsprislpg two

Application filed December 10, 1901.
Combined wilh an electric motor are a body with which
motor

the

is

be synchronized, a shunt-circuit,

to

and

Support for Street Lamps. Peter W. Shute,
7-^^773Ypsilanti, Mich.
Application filed October 11,
1902.
A suspending device for street lamps is described.

plication filed August 4, 1902.
The machine has a casing, an electric motor therein, a
cutting blade coupled directly to the motor and a fan within the casing interposed between the motor and the cut,ting blade. (See cut.)

— CLirPlN'G

MACHINE.

Electric-wire Support. Beauregard Cullen,
Albany, Ind. Application filed July 14,

1902.

An improved melal-pin support

is

described.

Apparatus for the Generation and Direct
726.659.
Electrolytic Application
of Electric Currents.
Francis E. Elmore, London, England. Application filed January 10, 1902.
In the structure are an electrolytic cell and a unipolar
dynamo-electric machine, the armature of the latter being
in direct electrical connection with the anodes or cathodes
of the former. (See cut )
Magneto. Charles
Mass. Application filed

726.687.

W.

Holtzer,

February

Brooklinc,

26,

1903.

Mechanical details are described.
726.693.

726.536.

Aleans for Producing Sj'nchronous Motion.
Louis M. Potts, Baltimore, Md., assignor to the
Rowland Telegraphic Company, Baltimore, Md.

726,750.

Electric
Clipping Machine. Jean Cornu,
Lyons, France, assignor to Societe Francaise
des Tondeuses Electriques, Lyons, France. Ap-

The

cago,

Parts of the system are a main line, sources of two simultaneous periodic electromotive forces of different phase,
means for normally transmitting to line impulses of the current produced by one of the electromotive forces, and transmitting the characters of a code by substituting for (he
normal impulses on the line impulses from the source of
the second electromotive force.

726,795.

artificial vitreous

Carbon-holder for Electric Arc Lamps.
Harry P. Bayley, Chicago, 111., assignor to the
Pvle National Electric Headlight Company, Chi-

— TELEPHONE APPARATUS.

for exerting a continuous synchronizing effect upon
the motor by intermittently closing the sbunt-:ircuit
around the armature of the motor.

726,485.

May

H^-^.

means

363.

726.600.

Seepage

NO. 726,

Synchronous-code Telegraphy.
Edwin F.
Northrup, Philadelphia, Pa. Original application
filed October 10, 1902.
Divided and this application filed January 2, 1903.

/26,7;^6.

Telegraph System.

cumbia, Ala.

Application

Method of Connecting Multiphase WindWalter S. Moody, Schenectady, N. Y.,
assignor to the General Electric Company, Sche-

726,Ssi.
ings.

nectadv,

N. Y.

ruary

1902.

3,

Original application

Divided and

filed

Feb-

this application filed

April 26, 1902.
The method of obtaining voltages

differing from the
voltages across the terminals of a number of multiphase
windings consists in completing a delta connection including a portion only of each of the windings.

Telephonic .\pparatus. Frank W. Wood,
Va.. assignor to Charles Cory
Son, New York, K, Y. Application filed August I, 1902.
The apparatus consists of a transmitter and receiver, a
casing inclosing the same and having an opening, ear
tubes communicating with the receiver and a movable

726.835.

Newport News,

&

closure for the opening located entirely within the casing.

(See cut.)

Charles K. Jones, Tusfiled

May

24,

1902.

Parts of the system are an electromagoel arranged in a
relay-controlled circuit, an armature arranged within the
field of the force of the electromagnet and having a synchronal movement with the striking levtr of the sounder,
and means under the control of the armalure for cutting
out the local key and closing the main line when the magnet'is de-energiaed for a predetermined period of time.

726.836.

Telephonic

Newport News,

&

New

Son,

August

Apparatus.

Frank W.

Wood,

Va., assignor to Charles

York,

N.

Y.

Application

Cory
filed

1902.
In the apparatus are a stationary receiver, movable ear
tubes communicating therewith, a movable transmitter,
and means actuated by qu^ (if the. ear tub^s for moving
(be transmitter.
7,
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Lowell Laboratories of Electrical Engineering at the Massachusetts
Institute of

Technology,

Through

the generosity of five children of the late
Augustus Lowell, George A. Gardner, Mrs. Walter

and C. C. Jackson, the Massachusetts
of TechnologA' now has one of the most
convenient electrical laboratories to be found in any
of the educational institutions in the world. Owing
to the manufacturers' slowness in filling orders, all
of the equipment has not been installed, but. barring
accidents, tJie opening of the next school year will
find everything in place and the students enjoying
the facilities afforded by the most completely equipped
educational electrical laboratories in this country or
Scott

Fitz

Institute

Europe.
In recognition of Mr. Lowell's services to the Institute, the building containing these laboratories has
been named the Lowell Building, and the elec-

^lu^'u

MAY
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an

extensive collection of alternating and directcurrent
machinery, testing instruments, induction
motors, etc. It also contains a traveling crane, electrically

driven, with a capacity of 12V2

tons.

crane travels the long way of the room, and it is
so arranged that it can pick up a piece of machinery
at the outer door and deliver it in any part of the
room or to movable tables, by which it can be transported to the large lecture room. Fig. 4 is a view
in the main laboratory, showing the crane carrying an
engine. It gives no idea of the length of the room,

however.

On

the west side of this laboratory, and opening

is a fully equipped machine shop to which
machinery can be delivered direct by the crane.

into

it,

Near the center of

this laboratory a flat concrete bed,

30 by 12V2 feet; has been laid in the floor. Flush
with the top of this bed are anchor-bolted steel rails
to which any description of heavy machinery can

room

is ventilated by properly heated air blown in
through small openings placed under each chair, the
air leaving the room at the top.
The room can be
completely darkened and the electric lights can be
controlled from any part of the room by means of

switches attached to flexible connecting wires. On
either side of the lecture room
are preparatory
rooms, the one on the east for the chemical demonstration and the one on the west, between the lecture room and the electrical laboratory, for the electrical demonstrator.
From the west side of the laboratory, tracks are laid across the laboratory, through

the electrical preparatory room, the lecture room, and
the chemical preparatory room. Large and strong
tables resting on six wheels with vertical pivots so

arranged that the wheels can be placed in any position, run on these tracks.
These tables can be run

vn
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trical portion is

This

elevations that every person therein can see the entn;e front and top of the demonstration table.
The

known

oratories of Electrical

as the

Augustus Lowell Lab-

Engineering.

Of

the

money

and equipment of the build$50,000 came from Mr. Lowell's children, including Professor A. Lawrence Lowell of Harvard
University and Percival Lowell, the astronomer, both
members of the Technology corporation $10,000 was
given by Mr. Gardner, also a member of the corpoavailable for the erection
ing,

;

ration Mrs. Fitz gave $2,000, and Mr. Jackson, who
vice-president of the Boston Stock Exchange,
is
;

contributed $3,000.

The building, as shown in Fig. 2, on the next
page, is a brick structure, one story high and covering 45,000 square feet of ground. It contains two
lecture rooms, professors' rooms, a library, a standardizing laboratory, a laboratory of dynamo-electric
machinery, and rooms fgr photometric measurements
and special research. The plan is shown in Fig. 3.
The building is lighted through skylights, which open
toward the north. Ventilation and warmth are obtained by forcing air from outdoors over a heating
Fans draw the excoil and through false ceilings.
hausted air through openings in the skylights.
The principal room is the laboratory (or "power
house"), devoted to electrical appliances and machinery and the accompanying engines and boilers. This
laboratory is 40 by 270 feet, occupying the entire
width of the west end of the building. This is equipped
with a complete electric-lighting and power plant and

— LECTURE

ROOM WITH PLATFORM APPARATUS.

by iron fingers which clasp the rails
through grooves in the surrounding cement.
The boiler room adjoins the laboratory on the
north and contains two 250-horsepower Babcock &
Wilcox boilers, with space for 50 per cent, increase.
The engines are in the north end of the laboratory,
There is a Russell horithere being five of them.
zontal cross-compound engine driving a 480-kilowatt
double-current generator, with a direct-current output of 2,000 amperes at 230 volts and connected, on
the alternating-current side, with the six-phase primary winding of 25-cycle transformers which deliver

under the traveling crane, where an engine, or any
heavy machinery can be placed thereon, and taken
to the lecture room for the purposes of demonstration.
In the electrical preparatory room tracks are
laid at right angles to the tracks running mto the
lecture room, and on these several tables can be
prepared for lectures and run thence into the lecture
room. This room is large enough and the tracks
are so arranged that the tables can be run by each
other and taken to the lecture room in any desired
order. This system of tracks was devised by Professor William L. Puffer, who has charge of the

a three-phase current at 2,300 volts
a tandem-comengine, direct-connected to a General
Electric 6o-cycle, four-phase generator which delivers

laboratory of dynamo-electric machineiy-.
The standardizing labcratorj'-, which is in charge
of Professor Frank A. Laws, contains facilities
for testing and instruction in measurements in tech-

be

fastened

;

pound McEwen

current to a five-wire, four-phase system at a pressure of 230 volts two Westinghouse compound engines, direct-connected to Westinghouse generators
and a compound engine and pair of General Electric
dynamos for general instruction in various methods
;

A Worthington combined air pump
and circulating pump are used in connection with
the steam-condensing apparatus. Outdoors there is
a large Worthington cooling tower in which warm
water from the circulating pump is cooled by rapid
evaporation produced by a current of air from a
of plant testing.

motor-driven fan.

The large lecture room (Fig. i) seats 300
The seats are placed on an inclined floor

persons.
at

such

nical

work.

The equipment permits

tigation of any proposed

careful

inves-

scheme of measurement.

It

provided with circuits furnishing alternating current at 25 and 60 cycles, both three-phase and quarter-phase, also direct current
There is a storage battery giving 1,000 amperes, a special set of dynamos
giving potentials to 3,000 volts, the necessary controlling devices, standard ammeters and voltmeters,
and a potentiometer reading to 1.500 volts. By means
is

of special transformers, alternating currents up to
4,000 amperes and potentials to 50.000 volts can be
obtained. There are several oscilliographs for the

examination of wave forms and

all

necessary appa-

—
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Lawrence and Harrison W. Smith are instructors
electrical engineering, and Harry E. Dart is as-

sistant in electrical engineering.

Hongkong
Operations
plant

have

Electric Railway.

commenced on the new power
Tramway Company of Hong-

of the Electric

kong, China, and the laying of the line will be proceeded with this month. It is hoped that the road
will be in working order in 12 months' time.
Tile generating station and car shed, offices, etc.,
\\ill l)e situated on the eastern bank of the Bowringlon Canal, bordered on three sides by Canal Street,
Russell Street and Sharp Street.
The area of this

^^^^^^^^^^^^^^B
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be laid in cast-iron troughs, which are to be filled up
with bitumen and buried under the surface of the
road.
At the generating station the boilers will be of the

Babcock & Wilcox type, each to have approximately
3.700 square feet of heating surface, and will each
be capable of evaporating with ease under normal
conditions and with burning ordinary Japanese engine
slack, at least 12,000 pounds of water per hour.
The large engines will be of the cross-compound
type, the fly-wheel and generator being arranged between the cylinders upon the main shaft of the engine.
With a steam pressure of 150 pounds each
engine will give 428 brake horsepower while running at a speed of 100 revolutions. The direct-cur-

,^
LOWHLL BLILPING AT
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ratus for

BO.STON "TECH.

measuring high and low resistances and for

calibrating resistance boxes.

The especial novelty of the building is an arc-light
photometer devised by Professor Puflter and set up
by Instructor Ralph R. LawTence. The special features

of this

instrument are the entire absence of

reflecting mirrors

and the direct comparison of the

arc light, at any desired angle, with a standardized
incandescent lamp. The arc lamp hangs by gravity
in a stirrup, supported en ball bearings, so that the

center of the arc is at the height of the bearings.
The arc lamp is placed at one end of a frame that
turns on trunnions, over which is placed a fixed
screen.
The standardized incandescent lamp is placed
on the frame back of the screen that is, with the
:

screen between it and the arc light. The distance
between the arc light and the screen is constant
while the incandescent lamp can be moved
10 feet
The observer stands by the
to and from the screen.
trunnions and controls the distance between the

—

screen and the standardized incandescent lamp, this
distance being shown on a tape automatically wound
on or unwound from a drum, as the position of the
incandescent lamp is changed. The frame is turned
by a hand wheel, shaft worm and gear, the latter
graduated to show the angular distances in a vertical
At
plane, or angles above and below the horizon.
any and all positions of the photometer, the incandescent lamp, the center of the screen and the arc
light are

a

in

horizon.

straight line.

The extreme range

of

from 90° above to 90° below the
The arc lamp is pivoted so that it can be

the arc light

is

c<inlinuousIy rotated by a motor.

All the parts are

FIG.

3.

FLOOR PLAN OF ELECTRICAL LABORATORIES AND POWER HOUSE AT MASSACHUSETTS INSTITUTE OF TECHNOLOGY.

compound

is about i,Soo square yards.
In the first
instance 26 cars will constitute the complement, 10
being for natives. The cars run entirely independent
of each other.
The European cars are to be of a
roofed semi-open pattern (no accommodations on
top), with an enclosed center.
The enclosure seats
will be longitudinal, but those at the open ends crossbench.
Sun blinds \v\\\ be provided. The native
cars are to have cross-bench seats, and open right
along.
The lines will be laid to the gauge of three
feet six inches, and each rail joint will be double-

rent generators are guaranteed to give at terminals
a constant potential of 550 volts. The switchboard,
in addition to being fitted with the necessary instruments for distributing the current, is also fitted
with special instruments for testing purposes as required by the British Board of Trade. The gradients
over the line are not considered of any importance.

National Fire Protection Association.
The seventh annual meeting of the National Fire
Protection Association will be held in the assembly
Association, 159
LaSalle Street, Chicago, on May 25th to 28th. An
interesting programme has been arranged. The objects of the association are to promote the science
and improve the methods of fire protection to obtain
and circulate information on this subject, and to secure co-operation in matters of common interest.
room of the Chicago Underwriters'

;

Only fire-insurance men are eligible to membership.
other subjects wdiich will be discussed, those
of an electrical nature will be presented by committees as follows:
"Thermo-electric Fire Alarms," F.
E. Cabot, chairman; "Heavy-current Protectors on
Wires of Signaling Systems," Ralph Svveetland.
chairman; "Electric Fire Pumps," Ralph Sweetland,

Among

chairman.

On Thursday the association will visit the
writers' Laboratories at 67 East Twenty-first

UnderStreet,

where the work of the Underwriters' National Electric
Association will be inspected. Fire-extinguishing
devices of various kinds will be on exhibition for the
inspection of members. The programme will be concluded by the operation of any testing apparatus
which appears of interest.

The association now numbers 3$ active members
and about 160 associate members. The present ofl^cers
arc:

President. C. A.

Haximer

;

vice-president. Will-

iam A. Anderson: secretarv and treasurer, Everett
U. Crosby.

Municipal Lighting Proposed for the

Twin

Cities.

Congressman Stevens of

St.

Paul proposes to have
lighted by

the streets of Minneapolis and St. Paul
electricity generated from the government

LOWELL ELECTRICAL LABORATORIES.

FiG 4

— \'IEW

counterbalanced and every movable portion is moved with the greatest ease.
Of course, the
walls of the room are painted black to prevent the

carefully

reflecliun

The

of the light.

is under the charge of Dr.
Duncan, professor of electrical engineering.
William L. Puffer is associate professor of electrical
engineering
Frank A. Laws is assistant professor

entire department

Louis

;

of electrical testing; Elihu

Thomson

non-resident
Harry E. Clifford
is

professor of applied electricity;
is associate professor of theoretical electricity; Ralph

OF MAIN LABORATORY SHOWING OVERHEAD CRANE.

The overhead work is to be partly sidepole construction.
The poles will be of mild steel
and the conditions will conform with the rules laid
down by the British Board of Trade for the erection
of overhead trolley wires.
The line is to be divided into half-mile lengths
by means of section insulators.
At each of these
points a feeder box will be located and the current
taken from feeder cables.
The cables from the
feeder boxes to the line wire will be carried up inside the poles, emerging at the top, and running
along the bracket arms, while the feeder cables will
bonded.

dam in the
Mississippi River, between the two cities. The dam
was constructed for the purpose of improving navigation, but it is estimated that from 4.000 to 6,000
horsepower is available. It is planned to light the
government buildings and the buildings at Fort
Snelling, and then let the surplus power be apportioned to the two cities. An act of Congress would
be necessary before this could be done, but it is
thought that there would be no difliculty in getting
such legislation.

A bill requiring street railways to equip their cars
with vestibules for the protection of motormen and
conductors during the monlhs of November, December, January, February and March was passed
at the^ecent session of the Illinois General Assembly.

May
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Engineering Building for Univar-

sity of Pennsylvania.
The accompanying drawings represent the floor
plans of the new engineering building that is about
to be erected at the University of Pennsylvania in
Philadelphia. The plans for the building have been
completed and the drawings will soon be placed in
The building will
the bidders' hands for estimate.
be located at the corner of Thirty-third and Locust
It will
Streets, facing Dental Hall on Locust Street.
be 3C0 feet long and 160 feet deep, with a wing 50
further
feet wide on the west end extending 40 feet
It is to be three
to Chancellor Street in the rear.
stories high with a basement covering about one-

On

the west end, opening out of the main hall, will
be an instrument testing room for the calibration of
indicators,
thermometers, calorimetric work with
fuels, etc., and beyond that an electrical-standard
room for the comparison and correction of electrical
testing apparatus of every variety.
The remaining
mechanical and electrical laboratories will be situated
four
feet
the
entrance
hall.
The
on a floor
below
central space under the skylights, about 200 by 50
feet, will be utilized entirely for workshops.
To the
west and north of the shops will be the mechanical
laboratory and a part of the electrical laboratories.
At the western entrance will be a dynamo and motor
room in which direct-current work will be carried
Provision for high-voltage and railway work
on.
will be made in the adjacent laboratory.
In the
mechanical laboratory steam and gas engines will be
installation being complete with its
apparatus for doing the special kind of testing for
which it is to be used. Adjacent to the mechanical
laboratory will be the electrical laboratory, in which
all measurements to be made away from the machines will be carried on.
reference library and reading room will occupy
the central space on the front of the second floor.
The library and stack at one end have been planned to
hold about 20,000 volumes.
The library is flanked
on either side by a series of recitation and lecture
rooms, which are continued along both ends of this
floor.
Between the light-wells at the center of the
building will be a students' assembly room with

installed,

each

379

Variable-Speed Control for Alternatingcurrent motors.

A mechanism for driving shafts at variable speed
by means of alternating-current motors, has recently
been devised by Otto Holz of Schenectady, N. Y.
The device is of special value when the motor is
an alternating-current motor which runs at a nearly
constant speed under a varying load.
In many
cases, such as that of an electric car, it is necessary
to stop and start frequently, with a demand for large
starting torque, in order to accelerate speed rapidly.
The invention is illustrated in the drawing and
consists in the combination, with a main alternating-

current motor (2) and a shaft to be driven thereby,
of intermediate mechanism, comprising an auxiliary

A

NEW ENGINEERING BUILDING FOE UNIVERSITY OF PENNSYLVANIA.

— BASEMENT

PLAN.

third of the area. By a suitable scheme of terracing,
full advantage will be taken of the natural downward slope of the ground toward the east to convert
the basement at that end into practically a first story.
The total floor space available in the building will

be approximately 128.000 square feet.
The construction will be fireproof throughout. The
exterior will be of dark brick with sandstone trimmings, and the general architectural treatment and
finish of the building will be in strict keeping with
the high standards observed in the more recently
constructed university buildings.
There will be two principal entrances leading to
the main hallway which will extend over the entire

VARIABLE-SPEED CONTROL FOR ALTERNATING-CURRENT
MOTORS.
induction motor (3) (4), one of whose elements is
driven by the main motor, while the other element
is connected with the shaft to be driven.
The pri-

mary winding

(15) of the auxiliary motor is excited
direct current (8), and by varying
this exciting current the slip of the auxiliary motor

from a source of
NEWDENGINEERING BUILDING FOR UNIVERSITY OF PENNSYLVANIA.

NEW ENGINEERING BUILDING FOR UNIVERSITY OF PENNSYLVANIA.

— FIRST-FLOOR

PLAN.

length of the building to staircases at both extremiTwo light-wells, about 80 by 50 feet, terminatties.
ing in skylights over the first floor, will insure an
abundance of light throughout the interior of the
building.

The basement along the front will be occupied
largely by commodious locker-rooms and lavatories
and by the necessary engine and machinery equipment
storagefor heating and ventilating purposes.
battery room, to be used in connection with the elecend.
the
west
trical laboratories, will be located at
The remainder of the basement will be occupied as
shown on the accompanying plan.
The arrangements of the first, second and third

A

floors

are indicated by the floor plans shown.

On

THIRD-FLOOR PLAN.

about 2,500 square feet of floor space. Instructors'
rooms will be provided along the south side of the
light-wells.
The rear portion of this floor for nearly
the entire length of the building will be assigned to
drawing rooms. The extension on the west side will
be utilized for an alternating-current laboratory, with
facilities for twO' and three-phase work and photometric work.
An instrument repair shop will beadjacent to this laboratory.
A room intended for the use of the engineering
societies, a general supply store and the library stack
will occupy the middle of the front of the building
on the third floor; the space along the front being
otherwise assigned to classrooms and to instructors'
rooms along the south of the light-wells. In the
east and west wings, spacious rooms will be set aside
for engineering museums. The rear of this floor will
be devoted entirely to drawinc^- rooms which, like the
drawing rooms on the second floor, will have the full
advantage of north light through windows of ample
dimensions.
The building will be heated by direct steam, the
ventilation being provided for by electrically-driven
fans, supplying tempered air to the various rooms.
The lighting throughout will be by electricity. It is
expected that the building will be completed and
made ready for occupancy by the fall of 1904.

Chicago Street-railway Situation.
As

stated in the last issue of the

Western Elec-

citizens.

The new Chicago

inaugural meeting on

May

City Council, at

nth, passed a reso-

Governor Yates to sign the bill.
No important developments have come to light in
regard to the Union Traction Company's affairs, except that stockholders of the North and West Chicago leased lines have appointed committees to pro-

the

PLAN.

immediately adjacent to the main enbe the offices of the heads of the de-

first floor,

trances, will

A

spacious laborator>' for the testing of
partments.
cements, mortars and concrete will occupy the southThe eastern side of this floor will be
east corner.
otherwise occupied by the main physical testing and
hydraulic laboratories, both extending partly into the
basement. The pumping plant in the hydraulic laboratory will consist of three units independently
driven by variable-speed motors, so that they may
be operated either separately or combined and at
various speeds, thus ensuring a wide range in the
rate of suoply.

desired to start the load.

ments

The

left-hand set of seg-

brought into contact with the fingers, sending current simultaneously through the primary winding and the clutch" magnets. The primary (3) is
therefore- caused to rotate with the power shaft,
while the magnetic flux generated by the primary
winding induces current in the secondary winding
and sets up a drag thereon, so that the- secondary
begins to rotate. Its motion is communicated to the
shaft (7) through the gears (5) (6). The exciting
is

current

weak, owing to the resistbut as this is cut out by a further movecontroller the current becomes stronger,
until in the fourth position of the controller all the
resistance is cut out and the primary winding genat first rather

is

ance (28)

;

ment of the

erates its full field strength. As the slip between
the primary and secondary is very great at starting,
the current generated in the secondary is very large,

The running speed can be varied at will by shifting
the rheostat (9) or cutting in or out the resistance
(28), so as to supply more or less current to the
primary winding, and thus vary the strength of the

lution requesting

— SECOND-FLOOR

:

days allowed him to consider the measure. He
has obtained an opinion from the attorney-general, in
which the latter says the bill is constitutional, and has
also received indorsements of the bill from several

Chicago

SYLVANIA.

The operation of the device is as follows
Suppose the main motor (2), the power, shaft, and the
disk (20) of the magnetic clutch to be rotating -at
full speed, the other parts being at rest, and it is

and thus there

its

L^JfJ^

member.

the Mueller municipal-ownership bill, in
which the traction companies and the people in Chicago in general are specially interested, passed both
branches of the Illinois Legislature and was submitted to Governor Yates for signature. The governor has announced that he will probably take the
trician,

full 10
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varied, and with it the speed of the driven shaft.
In order to stop the driven shaft, the inventor cuts
off the exciting current, checks the rotation of the
driving member of the auxiliary motor, and then
turns on the current again, thereby causing it to
exert a retarding drag on the still rotating driven
is

their interests.
It is believed that the terms
under which the Union Traction Company expects to
reorganize are gradually being outlined, but no definite
information has been made public as yet.
Charles T. Yerkes, who holds large bond interests
tect

in

the

Union Traction

lines,

city and may possibly
a hand in the local situation.

York

has arrived in New
to Chicago to take

come

The

City Council has passed an order directing
the corporation counsel to take steps to prohibit the

Chicago General Railway Company from using Twenty-second Street, and has referred to committees
ordinances for the removal of unused stairways at
elevated stations and providing that no traction settlement shall be made unless the companies agree
to an eight-hour and six-day workirig rule.

is obtained a good starting torque.
quickly lessens as the speed of the driven
shaft increases, until at running speed the slip is
only sufficient to cause the generation of the proper
magnetizing current in the secondary.

The

field,

slip

and consequently the

relative speed of the pri-

mary and secondary necessary

to generate enough
current in the secondary to carry the load. When it
is desired to stop the driven shaft, the controller
is
turned backward, gradually cutting off current
from the primary winding and finally from the clutch

magnets. This leaves the de-energized primary revolving by its own momentum.
continued back-

A

ward movement of the controller brings the righthand set of segments into circuit. In the first position the magnet (27) is energized, and applies the
brake to the disk (17), which quickly stops the primary. The exciting current is then turned on again
by a further backward movement of the controller,
energizing the primary more and more strongly until
the reaction between the stationary primary

and the

revolving secondary exerts a powerful retarding
effect on the latter, which is transmitted by the gears
to the driven shaft, and rapidly slows it down.
still
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Ducretet Space-telegraph Apparatus.
In various notes upon currents of great variations
and high tension of Te.da, Thomson and Oudin, Eugene Ducretet of Paris, France, says he has sliown
after practical experiments, that it was possible to
use these currents for the transmission of Hertzian
waves through space, that they increased the carrying power, that applied to aerial radiators and collectors (antennae), some of these devices permitted
the regulation or bringing into agreement of the
posts with one another, and that it was very neces-

shown by Thomson and Tesla

sary, as

the

that

capacities,

conden>L-rs

of

the

and self-induction

in their notes,

discharge

circuit,

the

circuits of tlie apparatus

should be perfectly regnlated with one another in
order to obtain the greatest effect.
A receiving and transmitting device, invented by

Mr. Ducretet,

is

applicable to the devices of

Thomson

A

May

Chain of Independent Telephone Exchanges in Northern Ulinois.
Aliluuigh

business,

is

it

it

began

Interstate

Inde-

le-s than three years since

made by

record

the

the

County and the Mississippi River, and the company
is rapidly extending its exchanges and toll lines to
other parts of the stale. It is capitalized at $3,000,000 under the laws of the state of New Jersey, with
principal offices at Jersey
City,
N. J., and branch
offices

This work has been put in with a view
and permanency, and future requirements
ha\c been amply provided for.
An idea of the magnitude of this part of the comconstruction.

is

given when

it

is

stated that

the

company has

728,640 feet of conduit, contained in
120,000 feet of trench and reached through 363 man-

The advantage

of having all trunk lines, as
lines in the congested portion
through subways direct to the
central exchanges, thus avoiding all trouble from
foreign electrical influences, where such trouble is
holes.

well

of

as

cities,

distributing

carried

Chicago and Au-

at

Its oflicers are as
follows: President, Hon. H.
H. Evans, state senator, Aurora.
111.;
vice-president,
Edward Dickinson. Chicago.
111.;
secretary and general

rora,

1903

to efficiency

pany's property

pendent Telephone and Telegraph Company is one
to be proud of.
The territory operated by this company includes a belt lying well around the city of
Chicago, and extends across the state to Whiteside

16,

111.

..-i,^'

manager, Edward R. Conk.'\urora.

lin,

Archie

III.;

treasurer.

Conklin, Aurora,
111.; assistant general manager. E. J. Clapp. Aurora.
B'.

111.

The growth of the Intercompany has been re-

state

markable, over 8,000 telephones being in operation at
the present time.

switchboard
present
so that

installed

new

The

total

capacity
business

at

12,575,

is

'^^^mmMM

taken

is

promptly and efficiently.
Every exchange opcrated by the company is
showing a healthy growth.
care

of

From
DUCRETET SPACE-TELEGRAPH APPARATUS.
and of Tesla, and

is

believed to constitute an impor-

The accompanying drawing shows
the apparatus applied to a Thomson or Tesla apparatus.
The essence of the invention lies in a trans-

tant improvement.

former for induction currents and especially adapted
for use in connection with transmitting and receiving
devices for Hertzian waves, wherein it has been found
necessary to exactly regulate the discharge and inThe
duction circuits in relation to one another.
transformer is adapted to enable the relations of the
discharge circuits and the inducing circuit to be
changed at will and as the needs demand. This device consists, essentially,

whose

of

ferent

effective coils

upon the
and so regulate the discharge with relation

effects

thereto,

of a solenoid, the nmnber
be varied to give difintroduction of a current

may

In ihe inductive effects.

the

very

>r,i-:

this

first

growth has prevailed, until
now it shows an average increase

in

the

larger

ex-

changes of 17 per cent, per
quarter.
In the smaller exStertiog Excbaoge.
Joliet ExctiaDge.
Elgin Excbaoge.
changes an even larger perCHAIN OF INDEPENDENT TELEPHONE EXCHANGES IN NORTHERN ILLINOIS.
centage of increase is shown,
or about 20 per cent, per quarter.
most likely to occur, as well as protection from all
The exchanges operated by the company are loatmospheric disturbances, is apparent to any telecated at Aurora, Joliet, Elgin, Sterling, Morrison,
phone man.
Batavia, Big Rock, Elburn, Elwood, Frankfort StaIn the aerial construction the same methods are
tion, Geneva, Kaneville, Lockport, Mokena, Naperin vogue.
Cable distribution is carried to the fafville, Plainfield. Monee, Peotone, Virgil. Plato Centhermost parts of the towns, there being at present
ter, Coleta, Sugar Grove, Wilmington, Orland, Prophover 65 miles of cable in service in the larger plants
etstown and Penrose. Besides the operation of these
of the company.
None but poles of the best quality
different exchanges, the company is thoroughly covare used, and wherever possible alley construction has
ering the territory in which it operates
with a
been adopted, so that the general appearance of cities
network of toll lines, over 400 miles of which is
where this company has built is not marred.'
already in operation.
In its toll-line properties, the Interstate IndependThe construction of about 2,000 miles of excluent Telephone and Telegraph Company has observ-ed

Colorado Power Company Enjoins a
Railroad.
The

which seriously threatens the construction of the Denver, Northwestern and Pacific Railroad Moffat's new line from Denver to Salt Lake
has developed out of the plans of the New Century Light and Power Company to build a large
dam across Gore Canyon, in Grand County, Colorado.
The injunction soughi by the light and power
company rL-slraining the Denver, Norlhwestern and
been
Pacific from interfering with its plans has
served upon Mr. Moffat.
Some lime ago plans were filed with the i^tate

—

fight

—

engineer by the Hydro-electric Company for a power
The com]t\;ixn in Grand County, near Krcmmliug.
pany's plans were to conduct the water through
pipes to the power plant, which would in no way
The New Century Light
interfere with the railroad.

and

Power Company was formed and took over

Instead
the rights of the Hydro-electric Company.
of a pipe line, it filed plans for building a dam which
impound
gallons
of
water,
and,
would
548,000,000.000
it
is asserted,
form a reservoir one-fourth in size
of all the reservoirs in the world. The estimated
cost of the dam, plant, tunnel and everything complete was placed at $4,223,548, with an estimated
operating expense of $250,000 a year. Land in the
vicinity was obtained at $60 an acre under options
which, at market value, was not worth more than
the government rates.
R. G. Munn, W. H. Duval
and R. L. Hopper of Denver were named as the
officers of the company.
*J'hc railroad line is to rini through Gore Canyon,
and the Denver, Northwestern and Pacific obtained
the surveys and rights-of-way of the old Burlington
surveys, which
were made through the canyon.
Proper filings upon the lands were made with the
Interior Department by the railroad, and no trouble
was anticipated. The light and power company has
applied to the district courts for an injunction restraining the railroad from further work and operation.
It is thought possible that oiiposing railroad interests are backing the light and power company in an effort to down the new railroad.

EXCHANGE.

and sevnear com-

siveiy trunk loll lines has been authorized,
eral

hundred miles of

this construction is

pletion.

Probably no cause has contributed to the success
company to a greater degree than the good

of this

service that

it

gives.

Modern

first-class

methods of

construction are responsible for this. Nothing cheap,
shoddy, temporary or doubtful is allowed to enter
into the

In

all

construction of any of

the, larger plants,

of the city, and,
the

in

many

residence territory,

its

plants or lines.

the heavy business portion

is

cases a good

portion of

covered by underground

same degree of efficiency that marks its other
work. For its trunk toll lines it has adopted a standard which is rigidly adhered to. Twenty-five-foot
poles not less than seven inches at the ton are used
for these lines, which are graded up in height from
this size as a minimum, to whatever length is required in following the contour of the country. The
poles are set not less than 42 to the mile, and carry
lo-foot, lo-pin, 3yt-inch by 4Vi-inch standard crossarms, strung with No. 10 copper wire. The company's toll lines give it connection with many other
Independent companies reaching over a large terri-

the

May

i6,
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and these connections are constantly being ex-

tory,

tended.
In addition to the plants already in operation, the
company has at present under construction plants at
Springfield and Peoria— new fields which it has en-

In the former city the subway construction
completed, the pole and cable installation is nearing completion and the switchboard will be installed
and ready for service by June 1st. In Peoria the
underground plant is finished, with the exception of
a few subway lines leading to the central exchange,
which will be located in the company's own building

tered.
is

381

present capacity of the switchboard is lOO farmer
and 840 central-energy lines, distributed in two
assigning 120
sections,
four-position switchboard

The

lines

central-energy lines for each operator's position, likewise providing a separate set of trunks from each
position to every other position, with the exception
separate toll board
of the adjoining positions.

sets of storage batteries operating on 40 volts.
Provisions are being made for a toll board to handle
the heavy toll traflic on the toll lines centering at
This equipment is to be duplicated for
Springfield.
Peoria, with provisions for a greater ultimate ca-

two

A

having a capacity for 48 toll lines is also installed
and connected with the local board by means of
A complete 40-volt storage-battery system
trunks.
installed, providing, with two sets of batteries,
is
power sufficient to operate the exchange. The service
from this board is said to be equal to that of a mul-

board of this capacity. The service is prompt
and the operators have complete supervision over all
connections by means of the lamp-supervisory and

tiple

disconnect system.
At Joliet there is installed a visual-signal, seriesmultiple, central-energy switchboard, having a capacity for 3,600 subscribers' lines. The cord circuits
are
pilot

equipped with supervisory lamps, and line-call
lamps are also used. This type of multiple

pacity.

The
and

telephone equipment, including the sub-station
has been furnished by

central-office equipment,

Telephone

Stromberg-Carlson

the

Company

Manufacturing

of Rochester, N. Y., and Chicago.

Revolt from Municipal Ownership
England.
In

a

recent

Brooks says

:

article

"I

in

in

Harper's Weekly

do not think

it

Sydney
would be too much

to say that the intelligent public spirit of this country [Great Britain] is preparing for a revolt from
the extremes of the new municipalism.
Ratepayers'
defense clubs, property owners' associations, citizens' unions, industrial protective societies, and so
on, are multiplying all over the kingdom, and endeavoring to arouse the average respectable citizen,
whose apathy is at the root of the mischief, into
some active sense of the dangers that lie inevitably

ahead."

Mr. Brooks notes a prodigious expansion of mu-

—

indebtedness it now stands at well over
$1,500,000,000 and an increase in local rates almost
as great, and adds
"The way in which local authorities plunder manufacturers,
industrial companies,
well-to-do traders, and property owners, that some
fresh municipal enterprise may be undertaken, is
almost incredible. The question of local rates is
becoming as formidable to British industry as is the
question of trade-unionism. Moreover, it is a fact
that the new municipalism is the direct outcome of
the concerted movement which English trade-unionists, socialists, and labor men have organized for the
capture of the local authorities.
"One reason of their irruption into citv councils
is that the best type of men are ceasing to interest
themselves in local affairs
another is that while
the range of municipal activity is constantly widening, its efficiency is as steadily deteriorating.
At
the same time, a bureaucracy of municipal officeholders is being solidly formed, and even the municipal employes are now a sort of trade union on
their own account.
Add to this the unfairness of a
nicipal

—

;

POLE LINES ON

M.AIN

STREET

IN

.AURORA.

situated on property in the heart of the city, purchased and owned by the company for that purpose.
in operaIt is the intention to put these two plants

Recently a
at the earliest possible moment.
franchise was secured by this company at Kankakee
and construction work is already under way. The
switchboard capacity to be installed at Peoria, Spnngadded
field and Kankakee aggregates 14,400, which,
a
to the present capacity of the company, makes
tion

grand

One
pany

;

total of 26,975.

of the strong features favorable to this comthe fact that it has established a reputation

is

authority competing with and finally crushing
private traders and professional men, add the paralyzing effect on invention and initiative, add further
the recklessness with which wildcat schemes are
plunged into, and the extravagant inefficiency with
which they are usually prosecuted, add finally the
suspicion that a municipal balance sheet needs as
close a scrutiny as a prospectus from Mr. Whitaker
Wright's pen, and you will understand why Englishlocal

POLE LINES ON CHICAGO STREET

IN

ELGIN.

board has demonstrated itself to be a very economical
board to operate, and likewise quick in operation.
The position of the visual-line signals is such that
the monitors and chief operator can monitor and
supervise the operator very readily, and there is
thus an additional incentive on the part of the operator to give prompt service. A separate toll board
equipped
is also provided, and the exchange is fully
with complete power and battery plant.
At Aurora the equipment consists of a lamp-linesignal, relay-bridged, multiple, central-energy switchboard of 3,200 lines' capacity, equipped with all

men envy America her hundred

years'

backward-

ness."

Electric-railway Project for Quebec.

A project for an extensive electric-railway system
through the south shore counties and eastern townships of

derstood

Quebec is now in tangible form. It is unthat two main lines will be commenced

one to connect Montreal wath St. John's
by way of Longueil and Chambly and the other between Montreal and Valleyfield, closely following the
river bank and taking in St. Lambert, Laprairie,
Chateauguay and Beauharnois. The roads are to be
built with heavy tracks and in the most modern way,
the cars being 50 odd feet in length, supplied with
air brakes and motors capable of running at a speed
of between 50 and 60 miles in straight stretches.
There will also be parlor coaches for private parties.
This will be one of the largest electric-railway systems in Canada, and it will form part of large plans
now being mapped out for an electric road to connect
New York with Montreal. It is understood that
connections will be made with the important trolley
roads in eastern New York, with the Berkshires of
Massachusetts and with nearly a dozen systems in
Vermont. The scheme is reported to be backed by
capitalists from New York, Boston and Chicago.
The proposed main line from New Y^ork to the
Canadian border would pass through much attractive
scenery, the shore of Lake Champlain. which it will
The Montreal
follow, being particularly beautiful.
and Southern Counties railway route will also have
the scenic advantages of the Richelieu and St. Lawrence Rivers. It will further enable the farmers all
along the south shore to reach the markets of MonThe company's intention
treal with their products.
is to make special arrangements for the carrying of
all kinds of farm products between midnight and 6
a. m., thereby allowing the farmers to get their stuff
into Montreal in good condition for the morning
market.
this season,

SUEW.AY

WORK

IN CAPITAL AVENUE, SPRINGFIELD.

for fairness in dealing with municipalities as well
as the general public, that has given it a foothold
seldom attained by corporations enjoying privileges

granted by cities.
The equipment installed in the various exchanges
was selected to meet the requirements of the individual localities. In the smaller exchanges of ap-

proximately three or four hundred lines' capacity,
In the exgenerator-call systems are in operation.

SUBWAY WORK

IN FIFTH STREET, SPRINGFIELD.

modern improvements, with

full

double-lamp super-

visory signals and complete pilot-lamp system. This
exchange has far outgrown the expectations of the
company, requiring the complete installation of a
new switchboard and accessory apparatus in more

commodious
At Elgin

quarters.

installed a central-energy, lamp-linerelay multiple switchboard of 3.200 lines' caAt Kankakee
pacity, and giving the best of service.
there is about to be installed a 2,400-capacity, visualis

signal,

SUBWAY WORK

IN OFFICE ALLEY, SPRINGFIELD.

changes up to approximately 1,000 capacity, centralenergy trunking switchboards, with lamp-disconnect
signals are used, and in the larger exchanges centralenergA' multiple switchboards are installed.
At Sterling, 111., a typical trunking switchboard is
used of the central-energy type, with lamp-line siglamp
nals, double-lamp supervisory-cord circuits, and
disconnect transfers. This switchboard is equipped

farmer lines and local central-energy lines,
position.
the farmer lines being terminated on one
for both

signal, series-multiple switchboard, of the
as described above for Joliet.

At

Springfield there

is

at present

same type

being installed

rea 4,800-capacity, central-energy, lamp-line-signal,
design, prolay multiple switchboard, of the latest
equipviding each operator's position with 140 line
ments, 15 pairs of cords, full double lamp-supervisory
equipment. There is
signal's, pilot and operator's
desk and
likewise being provided a chief operator's
desk, also a complete battery plant with

,vire chief's

A

Strap Hanger Recovers Damages.

In the Salem (Mass.) Superior Court a jury recently awarded full damages to the plaintifT in the
suit of Miss M. Louise Kinsella versus the Lowell,
Lawrence and Haverhill Street Railway Company.
The plaintiff sued for $7,000 for injuries received
while standing in a crowded car that ran off the
She was holding to a strap and her left
track.
wrist was so wrenched that physicians say that
eventually the arm must be amputated above the

elbow.

:
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Illustrated

Chicago Street-railway Situation

and to public sentiment
workingmen must
look for the support that will mean any real or lastThe
ing advancement for them in labor disputes.
public is for fair play and is willing to concede the
It

sentiment,

to public

is

just

claims of

and

many

present.

at

trivial

know

unionists

but

labor,

senseless

By experience

that

enter upon, even

strike

a

essential

is

it

the older trades-

no

is

thing

light

successful in the end

if

;

they know,

retain public sympathy.

to

to

of their cause in a large

also, that, for the success

way

of which there are so

Let

ihem, therefore, do their utmost to restrain the

ill-

considered rashness of the newer organizations that

and ultimatums with the

are juggling strike orders

recklessness of a boy with a hatful of toys.

English

wiring.

London

In

poration supplying the current, whether municipal or

381
381

free

do the necessary wiring on the
itself, but shall, instead, pay a
construction contractor to do the work. Recently
a conference was held in London between a nun^ber
of electrical contractors, central-station men and local
authorities with a view to evolving a rational system.
Mr. VV. R. Rawlings, who onened the discussion, said
that at present in London 11 electric supply works
employed a system of free wiring, three had had
not

shall

customer's premises

such a system but had abandoned it, and 14 others
never entertained the principle. He summed

^82

had

383

By Granbery Jackson.

the

in

private,

381

Damages

of

there appears to be a general agreement that the cor-
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up the methods of free wiring available as follows
(i) By loan to consumer, repayable by installments,

Central-station Topics Discussed
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DATES AHEAD.

(2) extra price
per unit, contractors carrying out work; (3) company carrying out work, either by themselves or^with

repayable

by

sumer;

(4)

absolutely

free

number

of lights, carried out by the contractor.

It was evident that there was a great opportunity
for co-operation and standard practice in this matter

of free wiring, and a committee of contractors and
supply-station engineers was appointed to consider

The situation is needcomplicated and should be easily straightened
out by a free discussion and a few mutual concesthe subject at greater length.
lessly

sions.

to

absolutely

his opinion,

this

had

laid

local

in free wiring, and,

foundation of

the

The undertaking had only been

success.

a

representing

obtained sanction to spend i5,ooo
in

was

authority, said that his local authority

(municipal)

its

opei*a-

in

tion for 18 months, and during the first half-year
iSco profit had been made, and during the next year
the profit was i2,ooo. There were between 600 and 700

consumers. He hoped nothing would be done to
prevent parliamentary sanction being obtained to muIn
nicipalities spending money on these schemes.
his district the municipality charged a halfpenny
per unit extra to consumers wired free. About £4,000
of the original loan had now been spent, and the

Government Board had refused sanction
further

i2th.

the

consent

of

municipality

did

Saratoga, N. Y,, September ad to 4lh.
American Eleclrotherapentic Aflsociation, Hotel Windsor, Atlantic City. N. J., September 22d to 24th,
American Association for the Advancement of Science, St.
Loais, December 28, 1903, to January 2, 1904.

One,

question.

the

any

Institute of Electrical Engineers (annual convenNiagara Falls, N. Y., June 39th to July 3d.
National Electrical Contractors' Association, Light Guard
Armory, Detroit, Mich., July 14th, i5tb and iGih.
American Street Railway Association, Grand Union Hotel.

existed

hitherto

Several other gentlemen addressed them-

necessary.
selves

had

than

work

itself,

this

had

part

of

reported

made

expenditure

ever

of

not,

the

been

municipalities.
that,

their

by

its

Commons.

of

course,

speaker
the

carry
did

private

system,

the

own arrangements with

out

not

intention

One

to

without

direction

this

House

the

and

in

it is

and,

-indeed,

throughout

owe their
Commerce will

nent of the bureaus that will

new Department

the

the

recognized that one of the most promiof

inception to

be that de-

voted to manufactures, provided, of course, that it
is conducted in such a manner that it will foster,
promote and develop the various manufacturing industries of the United States, as it can if care is
taken in the gathering, compiling and distributing
of

available information with regard to each

all

home and

abroad,

manfor-

all

markets,

requirements as to invoices, bills of
lading, preferred methods of packing, weights, meas-

and the other numerous incidentals that make
any desired market. Much
of this work has been done by our consular officers,
and credit is due for what has already been accomures

for the ultimate control of

plished along the prescribed lines, but these efforts

have been more the result of individual enterprise
and along lines that presented themselves in a favorable light, and in general terms, rather than along
strictly commercial lines or covering the necessary
technicalities that are always of such interest to the
master minds of any particular industry. Under the
contemplated arrangements, it is anticipated that
work will be carried on along systematic lines and
in conformity with some definite and comprehensive
plan, thoroughly and persistently.
This will require
not only a good man at the head of the new bureau,
who should himself have practical experience, but
will call for the employment of a corps of assistants
having similar knowledge, so that there may be
hearty co-operatidn, with results that should be productive of far-reaching and remtmerative returns.

He

company, and it had not yet proved a failure. It
was a system which would bring to the contractor the
wiring of small houses and workmen's dwellings,
and would be of great advantage to the industry
generally.
He maintained that more co-operation
between contractors, supply companies and municipalities

Washington,

In

country,

of a small

last

Local

American

installation

con-

mentioned as the most suitable
system. He had known instances in which the first
lights wired free had been increased to 100 within 12
months, the remainder, of course, being paid for by
the consumer. This system was started many years
ago by Mr. Bowden of the Brompton and Kensington
regarded the

National Electric Light Association, Auditorium Hotel, Chicago, May 26th to 28th.
Canadian Electrical Association, Toronto, Ont., June loth to
tion),

with

arrangement

contractors,

consideration of free

in

wiring.

ufacture, as conducted at

supplying electric current are greatly inter-

1903

company paid the bill, and
was repaid by installments quarterly, or charged one
penny per unit extra. But there had been no demand
for the system, as in five years only 24 consumers
had availed themselves of it, and during this time
A repre2,751 consumers had been connected up.
sentative of a borough council said that a great complaint was generally made against a definite increase

simply irritated by

is

it

strikes,

378

379

Plant.

re-

all

alone, in a country like this, that

bodies

379

Illinois

justifiable strike, but

sources of conference and arbitration are exhausted.

Page
Engineering at the Massachusetts Institute of Technology. Illustrated
377,
Railway
Hongkong Electric
National Fire Protection Association
Municipal Lighting Proposed for the Twin Cities
New Engineering Building for University of Pennsylvania.

Variable-speed Control for Alternating-current Motors,

a serious matter always and to

is

There may be a

should not be decided upon until

it

some

i6.

tractor, the central-station

eign

Eiticirical

Tullahoma Water and Light

strike

concerned.

certainly
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Lowell Laboratories of

certainly in the air, for

is

up almost over night, apparently, that the more con-

York.

Trade Supplied by Western News Co.
OOPYEIQ-HT.— Not only the tUle but the entire contents of
Western

a strike bacillus or gerni or microbe,

is

American workingmcn,
and workingwomen, too, for that matter, exhibit nowadays a most remarkable proneness to strike on the
slightest pretext, and sometimes without any real
il

little

Telephone, 3707 Cortlandt.

of the

there

If

Mav

on

The
the

think
the

company
consumers

the wiring con-

About once

so often the public

in

regaled with

is

a story setting forth that a zealous official of

American

some

"mine of wealth" in
the street refuse now going to waste, but which
might, instead, be utilized as fuel under the furnaces of an electric-light plant, by which miles of
streets might be illuminated, practically without cost.
The latest of these prophets appears to be Mr.
Woodbury, the commissioner of the Department of
city has discovered a

Street Cleaning in
prediction,

it

is

New York

said,

city,

who has made a
New York

that in five years

will be able to light half of its area,

or nearly

so,

by energy divided from the incineration of waste material picked up in the streets,' which until now has
been thrown into the sea. "Mr. Woodbury has turned
into fuel the material heretofore regarded as the
most worthless' of all the waste products of the
city," says the pleasing account.

"While

it

has cost

the city from 19 to 30 cents a cubic yard to dispose
of it in the past, bids are now being made for its

purchase by the Manhattan Elevated and the MetCommissioner
ropolitan Street Railway Companies.
Woodbury has demonstrated that he has opened a

produce the equivalent of 19,036
annually, and the
cost will be reduced to a minimum.
It is a pity to throw a damper on such glowing
prospects, but, unfortunately, in England, where
'mine'

which

will

tons of the best anthracite coal

experiments with refuse destructors in electrical generating plants have been exhaustively carried out,
The refuse can
the results have been unsatisfactory.
be destroyed in the incinerators all right, but the
process is not economical from the steam-raising

Of course. Commissioner Woodbury
may have something new up his sleeve, but the proba-

point of view.

bilities

are that his bright anticipations will

be realized.

never

;
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As of some interest in itself and as helping to
demonstrate the importance and value of many hitherto
neglected waterpowers in the South, Mr.
Granbery Jackson read a paper describing the Tullahoma cTenn.) water and light plant before the
Engineering Association of the South at Nashville
on February 12th last. The following is an abstract
of Mr. Jackson's paper.
In view of the fact that the TuUahoma installation is perhaps the first case on record in the South
of a small municipality's supplying its citizens with
water and light, with the source of power at such
distance from the town as to require what is ordinarily termed a "high-voltage transmission line," a
brief history and description of the plant, together
with some observations and figures on the results
obtained after several months' operation may not be
without interest.
TuUahoma is a town of about 3,000 inhabitants,
located on the Nashville, Chattanooga and St. Louis
Railway, nearly midway between Nashville and Chattanooga.
In June, 1901, a bond issue of $35,000 was voted
Upon bemg
for a municipal water t.nd light plant.
employed as engineer, the writer, after investigating
one
small
waterpowers
within
or two
and rejecting
a few miles of the town, negotiated with the water
and light commissioners of Winchester (a town
about 16 miles by rail from TuUahoma) to furnish
power to TuUahoma from its waterpower plant, then
just bepinning construction at "Horseshoe Bend," on
Elk River, at a point loVi: miles from TuUahoma, and about four miles from Winchester.
contract was finally signed by which Winchester was
to furnish current at machine voltage, delivering
same 10 its own switchboard in the power house
and leaving TuUahoma to construct and operate the
io^:;-mile transmission line from that point to the
TuUahoma sub-station. The contract price agreed
upon was $ico a month for all current necessary to
do the TuUahoma pumpmg, and, in addition, operate
arc and incandescent lamps, whose combined equivalent was 1,250 i6-candlepower incandescent lamps.
The price per i6-candlepower lamps in excess of
1.250 was fixed at 10 cents per month, and water
and light service was to be confined to the inhabitants
of TuUahoma for public and private use.
The Winchester power plant has three 30-inch
vertical turbines installed in separate penstocks, each
delivering its power through vertical shaft and bevel
gears to the horizontal shaft which carries the main
driving pulleys. For controlling the speed a waterwheel governor of the compensating type was installed and connected to the gates of the three wheels.
The engineers state that the plant will develop continuously at low water 170 horsepower; by ponding
the water and using the surplus during a lo-hour
run, the horsepower of the plant is materially increased, and believed to be sufficient for the water
and light plants in the two towns. The total cost
of the power plant was about $13,600, exclusive of
engineering.
The electrical equipment for generating the current
consists of two loo-kilowatt, three-phase, compoundwound, revolving-field, alternating-current generators, belted separately to the driving pulleys above
mentioned. The current is delivered to the switchboards at 2,300 volts, at which pressure it is delivered over a four-mile transmission line into Winchester, and there used for arc and incandescent
lighting, and also, by means of an induction motor,
for pumping the city's water supply.
For transmission to TuUahoma, it was decided to
step up from the machine voltage to 10,000 volts
and three 35-kilowatt, oil-cooled transformers were
These
installed in the power house for this purpose.
were connected to the overhead wires by a heavily
insulated, lead-covered cable, and a io,ooo-volt series
Simiof lightning arresters connected to each wire.
lar sets of arresters were installed also at the Tullahoma end of the line; and each set of arresters
was provided with a switch, by means of which it
could be cut out of circuit at any time. The wiring
consisted of three No. 6 bare copper wires, tied
securely to the insulators with the same material.
The sub-station at TuUahoma is a plain, brick
building, 20 feet by 30 feet, in plan.
The 10,000volt wires are connected on the pole nearest the
building to heavily insulated, lead-covered wires,
which are thence carried downward to a io,ooo-volt
oil switch, stationed a few feet behind the switchboard and encased in brickwork. The transformers
are six in number, three of 20 kilowatts each and
three of 15 kilowatts each. The larger set reduces
the voltage back to 2,300, at which pressure the
current is carried back ro the switchboard, and thence
sent out over two independent circuits for incandescent lighting, and through a constant-current transformer and series arc circuit for street-lighting service.
Each of these circuits, of course, is taken from
different phases, the incandescent circuits being single-phase.
The three 15-kilowatt transformers reduce the
voltage direct from lo.ooo volts to 200 volts for use
by two 50-horsepower induction motors, one of
which drives the air compressor for an air-lift pumping system the other, a vertical, triplex waterworks
Dump. These transforiners are also made to serve
in the capacity' of "station transformers" for lighting
the station by using 220-volt lamps.
small 50watt transformer is tapped in on the io,ooo-volt
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reaches the switch, reducing the voltage direct to no for use of the pilot lamp and voltmeter on the switchboard.
In designing the plant, it was decided to secure
the water supply from deep wells, if possible to do
so.
An eight-inch well was drilled within 100 feet
of the station, and at 120 feet a strong stream was
struck, which rose immediately to within 45 feet of
the surface, and when tested with a four-inch cylinder pump, it yielded the capacity of the pump
viz.,
100 gallons per minute, with a reduction in
head of only six feet. The second well was placed
about So feet from the first well, and struck the
same vein at practically the same depth, and it
proved to be even a better well than the first one.
For pumping the wells into a surface reservoir, the
air-lift system was adopted as being best suited to
the existing conditions and a 12 by 12-inch duplex,
single-stage compressor, arranged
for belting
to
one of the 50-horsepower motors, was installed in
the station.
The total cost of the TuUahoma plant, beginning
with the step-up transformers at the power house,
was $39,486, divided approximately as follows Pipe
system, including valves and hydrants, $13,240
tower and tank, $3,995; electrical apparatus, $6,257;
transmission line and other electrical construction,
$7,628; wells, $1,250; air-lift plant, $2,000; triplex
pump, $1,550; reservoir $948; buildings, $738; engineering and superintendence, $1,880.
line

before

it

;

:

advantages and its possible objections, was had,
lasting aDOut three hours.
Members of the conference committee were announced, then or afterward, as follows
its

American Society of Mechanical Engineers— Tames Mapes
Dodge, Prof. F. R. Hutton. C. Wallace Hunt.
American Institute of Electrical Engineers— Charles F. Scott

Calvin W. Rice, T. Commerford Martin.
American Institute of Mining Engineers
Charles Kirchhoff, Theodore Dwight.

Other conferees

— Dr.

A. R. Ledous,

be announced later.
The
Civil Engineers already has a
probably join with the others.
Representatives of the Engineers' Club express hearty
accord with the general scheme.
Resolutions were adopted, without a dissenting
vote, expressing appreciation and thanks to Mr. Carnegie for the generous offer which he has made, and
a cablegram of gratitude to him for his offer was
adopted and sent to London. It was agreed that the
conference committee, consisting of three representatives from each of the five bodies, should be called
to determine upon the next steps and the next action
will

American Society of
building, but

it

will

by the several bodies, at the call of Mr. Scott. Mr.
Kafer stated during the evening that Mr. Carnegie
had also undertaken to finance the land for the societies and that interest at four per cent, on the land
investment would not be asked by Mr. Carnegie until
the building itself was finished.
Mr. Carnegie's financial agent, Mr. R. A. Franks, had already paid out
for_ theni $50,000 in options on the properties on
Thirty-ninth Street, which now represented a buying
price of $517,000,

Union Engineering Building.
the "library dinner" of the American Institute
of Electrical Engineers in New York on February
gth last Andrew Carnegie was the guest of honor.
He enjoyed the celebration and was particularly interested in Mr. Charles F. Scott's plea for co-operation on the part of engineering societies, with the
consequent hope of a union engineering building.
He asked Mr. Scott and Mr. Calvin W. Rice to caU
on him the next day, and after some conversation
said that if the engineering societies would provide
a site he would put up a building for them. The
plan was submitted to ether engineers, and was received with great favor. Mr. Carnegie then made
the following written offer

At

.

2 East Ninety-first Street, New York, February 14, 1903.
Gentlemen of American Society Civil Engineers, American
Society Mechanical Engineers, American Instituie Mining Engineers, American Institute Electrical Engineers and the En-

gineers' Club:
It will give me great pleasure to give, say, one million dollars
to erect a suitable union building for you all, as the same may
be needed. With best wishes, truly yours,

Andrew Carnegie.

Mr. Carnegie supplemented this generosity by advancing the money to buy the land on Fortieth Street
and Thirty-ninth Street, between Fifth and Sixth
Avenues, needed for the building. This money is to
be repaid by the societies, but without interest, it
After the options on the land had been
is believed.
secured the project was formally laid before the four
societies at a meeting at the Engineers' Club on
April 30th. There were present John Fritz, John
C. Kafer, Alfred Noble, James M. Dodge, Charles
F. Scott, George E. Weed, B'. B. Lawrence, E. E.
Rice, T. C. Martin, William A.
Olcott, Calvin
Redding and John Thomson. The proceedings were
formally opened by Mr. Redding, who, in introducing
Mr. Scott to present a statement on behalf of the
committee, made particular mention of the fact that
the credit for bringing about this most desirable result was essentially and particularly due to Mr. MarAnd it was also pointed
tin, Mr. Rice and Mr. Scott.
out that not only had these gentlemen distinctly disclaimed any right of precedence for the electrical
engineers, but the project, in its present broad-gauge
presentation, was due to their suggestion, at their
Carnegie, which immedifirst interview with Mr.
Mr. Scott made a
ately secured his hearty approval.
general statement to the meeting and it was requested that William A. Redding should draw up a

W

statement relative to the legal status of the project.
This Mr. Redding did the next day. Mr. Redding
suggested that there should be a joint committee,
composed of the president and two other members
of each of the organizations "that shall unite in accepting the gift of $1,000,000 from Andrew Carnegie,
Esq., and this joint committee should have power to
determine by the affirmative vote of at least twothirds of all the iTiembers thereof the character and
arrangement of the buildings to be erected on the
site on Thirty-ninth Street and on the site on Fortieth
Street."
The site on Fortieth Street is that purchased for the new clubhouse of the Engineers' Club
that on Thirty-ninth Street that secured for the
union buUding and contiguous to the former. Mr.
Redding thought that the independence and integrity
of each organization should be thoroughly preserved,
and nothing should be done to affect or interfere with
the same.
At an informal meeting on the evening of May 6th
of members of the four societies interested find of the
Engineers' Club, resolutions were adopted expressing
gratitude to Mr. Carnegie for his generous offer.
On the evening of May 7th the boards of directors
of the several bodies interested, as well as some other
members of the different societies, held an informal
meeting at the house of the American Society of
Sixty-five
Civil Engineers, to consider the subject.
gentlemen were present. The meeting was organized
with the election of Mr. Noble as chairman, and the

appointment of Mr. T. C. Martin as secretary. A
very free, frank and open discussion of the subject,

Central-Station Topics Discussed.
As

briefly noted in the Western Electrician last
week, the regular meeting of the Chicago branch
of the American Institute of Electrical Engineers
was held on the evening of May 5th, in the assembly
rooms of the Western Society of Engineers. Mr.
P. Junkersfeld, the' new local honorary secretary,
presided for the first time, and was greeted by a
large attendance. The evening was devoted to a
discussion of three papers on tendencies of centralstation development which were presented at the
Institute meeting in New York on April 4th.
These
papers were presented in abstract in the Western
Electrician of May 2d. At the Chicago meeting Mr.
Lardner's paper was abstracted by Professor P. B.
Woodworth, Mr. Torchio's by W. G. Carlton, and,
of course. Mr. Junkersfeld abstracted his own.
B. J. Arnold, the president-elect of the Institute,
was called upon to open the discussion. Mr. Arnold
spoke briefly, advocating a single central station for
light and power service in large cities, with substations having rotaries and batteries.
He was, he
said, a firm believer in divided power stations, generating current at as high a potential as could be
used. In heavy electric-railway work, he beHeves
in power houses of moderate size, located at points,
say, 30 or 40 miles apart, and using as high potential as possible.
W. L. Abbott, chief engineer of the Chicago Edison Company, devoted his remarks principally to
the fuel problem, and the boiler room of the centraloower stations. An idea of the trend of Mr. Abbott's remarks was given in an editorial published
in last week's Western Electrician.
Other sneakers
were H. B. Gear, Mr. Carlton and J. R. Cravath.
Before the meeting adjourned Mr. Junkersfeld
brought up the subiect of the getting up of a party
of Chicago members to attend the Institute convention in Niagara Falls next month.
Consideration
of this subject was deferred, however.

Purification of

Water by the Ozone

Process.
Assisted by Darius Otto of Paris, France, D. R.
Lovejoy of Niagara Falls is to install an experi-

mental station in that city for demonstrating the
workings of the ozone process for purifying water
for municipal use.
Mr. Otto has reached Niagara,

and the work of installing the apparatus will go
forward as soon as possible. Considerable of it is
to be brought from France. The capacity of the
station will be such that ample opportunity will be
aff.orded to see the workings of the process as well
as to give opportunity for scientific tests to assure
all that the plant does
he work claimed for it. The
I

be extensive, and water and health boards
of various places are likely to visit the Falls to view
the operation of the plant. The ozone process is
tests will

now

in use in several places in Germany.
Only
within a short time Mr. Lovejoy, who is connected
with the Atmospheric Products Company, paid a visit
of investigation to Europe to witness the plants in
operation.
In Wiesbaden, Germany, there is an

ozone waterworks, referred to and briefly described
in the Western Electrician of January
17th and

March

7th

last.

A
St.

bill has been introduced in the City Council of
Louis providing for a system of subways through-

city.
Eugene Devine, W. T. Coony and J.
C. Kinney, all connected with leading manufacturing
concerns of the city, are named in the ordinance as'
those seeking a franchise to run underground electric railways, construct pneumatic-tube systems and
lay underground telephone and telegraph wires.

out the
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The

Industries of the Consolidated

Lake

Superior Company.'
By E. G. M. Cape.
The

enterprises of the Consolidated LaVcc Superior
are not confined to the town of Saiilt Ste.
Its mines, railways, land grants extend from
many miles north of the "Soo" down to Sudlniry,
150 miles to the cast, while its steamers and barges
carr>' cargoes through all the great lakes.
It is
those industries which are located about the company's power canal on the Canadian side of the
river which will be chieflly considered in this paper.

Company
Marie.

W'aterpower Development.
Sault Ste. Marie, St. Mary's River falls through
a height of 19.3 feet in a distance of about 3.000
feet.
'I'he voUnne of water discharged varies from
60.CCO to
16.000 cubic feet per second
thus the
total power represented by tlie water in its fall
varies from a minimum of about 130,000 horsepower
to a maximum of alx)ut 260,000 horsepower.
Fig.
shows a map of the river at the rapids. There are
I
four canals located there. Two are ship canals, belonging, respectively, to the Canadian and to the
United States governments, and two are power
canals belonging to tlie company. The power canal
on the Canadian side is of 15.000-horsepower capacity.
It
was finished in iSg6, and has since that
time been in continuous operation, supplying power
for the grinding of pulp and for the driving of
electric generators.
Cln the .\merican side of the river the company's
nower canal has just been completed. This canal
is 2*4
miles long, with a minimum flow area of
With a velocity of flow of 4V2
4,300 square feet.
.•\t

1

:

May

the canal and power house were completed.
This
canal closely follows the course of one of the streams
which once were a part of the rapids, but which
were to the north of the main portion of the falls,
and were divided from the rapids by St. Mary's,
\\ hitefish and other islands.
Tlie intake to the canal
is a
natural bay in the ri\'er, about 2.500 feet in
length from the Canadian Ship Canal to the headgates, and varies in width from 500 to 1,500 feet.
The natural bottom of this bay has been dredged
to a depth at the center of the channel of from
12 to 14 feet.
The canal proper is 2.100 feet long, 200 feet wide
and i2'/i feet deep at the liead-gates, changing gradually to a -width of 90 feet and a depth of 15 Vn
feet at a point 50 feet from the power house, and
widening again to a width of 116 feet, with a depth
of I5',:i feet, at the power house.
The power house is an L-shapcd building, the
longer leg of which (known as Mill No. 1
isparallel with, and the shorter leg (known as Mill No. 2)
right
is at
angles to, the axis of the canal.
The
basement walls of this building form a dam, in
which are openings for admittin- water to the penstocks.
The penstock gates slide horizontally, except in front of one penstock, and are operated by
hand wheel, worm gear, rack and pinion. In Mill
No. I there are 12 penstocks, which are built of
timber, supported by masonry piers and birch posts.
The penstock floors, on wdiich are set the turbines,
are about four feet above tail-water level, and are
fitted with draft tubes.
The wheel-pits which carrv
the discharge water from the turbines to the tail
race are 16 feet wide.
The tailraces from the two sections of the power
house are for a short distance indenendent, and
)
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the ground-wood mill they have built all the machin,
cry except the waterwheels and the wet machines,
have recciuly built, from their own design, a
1 hey
40-inch turbine for the Lake Superior Power Company, which will be used in the future.
It is evident
that they are pretty well equipped for making pulp

and paper machinery.

Sulphite Mill.
Sault Ste. Marie the ground-wood mill has a
daily capacity of about 100 tons,
sulphite mill,
designed for a daily output of 60 tons, was finished
a year ago.
paper mill to use their products is
a natural sequence, and, on a recent visit to the
"Soo," the w-riter was informed that plans had
been prepared for one to be built on the American
side of the river.
The pulp from the Canadian mills
can be taken across to the paper mill in tank barges at
very small expense. The "Soo" as a center for pulp
industry possesses many advantages, the chief of
which are that the necessary raw material is found
111
the neighborhood, and that power can he developed at a very low cost. The country from the
great lakes to Hudson's Bay contains vast areas of
spruce forests, from which the wood is cut. The
rapids of St. Mary's River furnish the power.
The mill consists of three buildings— the sulphite
mill proper, the chip-preparing plant, and the boiler
house.
The chip-preparing plant is a building 200
feet long by 50 feet wide, situated at a distance of
260 feet from the sulphite mill. Here 150 cords
of wood can be prepared daily. One saw, eight
barkers, one chipper, one crusher and screen are
so connected by conveyors that this amount of wood
can be passed in in the form of 16-foot logs, and
come out in the form of three-fourths-inch chips.
200-horsepower motor furnishes the power re-\
quired.
In the boiler house are five Stirling watftrtube boilers, each of 230-horsepower capacity, and a
Green's economizer, which is used for heating the
feed water.
The sulphite mill is a red-sandstone
building. 170 feet long by 70 feet wide by 120 feet
high in front. There is every reason to hope that
the mill will soon be turning out about 50 tons of
sulphite pulp daily.
At present the mill is turning
.;\t

A

A

unbleached pulp. Arrangements have been made
with the Canadian Electrochemical Company to supply the bleach liquor, and bleach tanks have been
erected in the basement of the sulphite mill.
init

Alkali Works.
The Canadian Electrochemical Company,

Limited,
Sault Ste. Marie, Out., manufactures caustic
soda and bleaching powder, and its process of manufacture is an electrolytical one, with the aid of a
mercury cathode. As is well known, all electroIvtical processes for the manufacture of caustic soda
and bleaching powder depend upon the fact that if a
saturated solution of salt be Subjected to the passage
of an electric current, by having two poles placed
in the solution, the salt will be decomposed, chlorine
lieing given off at the positive pole and sodium
being thrown down at the negative pole. Simple
as this process may appear, it is beset with many
difficulties, and many plans have been devised to
obviate them.
Some of the great difficulties that stand in the
way of producing an economical and practicable
process are: First, isolating the products of electrolysis, so as to prevent chemical reactions, which
cause the loss of electrical energy and a contamination of the electrolyte; and. second, the question of
producing large quantities of chemicals by a plant
that \vould not be too excessively large, and the
cost of which would be reasonable, and wdiich would
of

POW-ER DEVELOPiMEN'T ON CANADIAN SIDE AT SAULT STE, MARIE.
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wheels installed in the power house have an efficiency
per cent., as determined by test, so that the

then join in a common tailrace, which is about 900
feet long, 320 feet wide, and 11 to 15 feet deep, and
which discharges into a natural bay in the rivei
The annual mean head between the upper and

power developed under normal conditions,

lower

0.7 foot

tional

miles per hour, the discharge will be appro.ximately
28,000 cubic feet of water per secon.d. The water-

,

allow'ing
as the loss of head due to friction in the
canal and wheel-pits, will be about 50.000 horsepower. The power house, canal and head gates are
conij)leted. and the electrical machinery is now being installed. It is intended to use all the power
for the de\'elnpment of electricity, which will be
sold to various industrial concerns.
The Union
Carbide Company has contracted for 20,000 horsenower. The cost of the canal and power house will
be in the neighborhood of $5,000,000.
To use the ore from its mines, the company is
erecting blast furnaces, a Bessemer plant, and a
rail mill near Sault Ste. Marie.
The company owns and operates the Elsie and
the Gertrude nickel mines near Sudbury. The ore
which contains nickel without copper is taken to
the reduction works at Sault Ste. Marie.
Here the
sulphur is driven off and u.sed in the sulphite mill,
and the roasted ore is pressed into briquettes, which
are to he used in the blast furnaces to produce ferronickel pig.
From this pig nickel steel will be made
at the Bessemer plant.

Some mention should

be

made

of

the electric
street railway which has been built on Imth sides of
the river at Sault Ste. Marie.
The roadbed and
wiring have been finished, and operation now awaits
only the arrival of the cars. The power will he
supplied from the company's canals.
.V ferry service
crossing the river is to be given in connection with
ihe street cars.

Power Canal and Power House.
1894 Mr. F. H. Clergne bought from
the town of Sault Ste. Marie a half-finished power
canal which it was struggling to complete. The
work was vigorously revived, and two years later
In the year

I.

Abstract of paper read before the annual meeting of the
of Civil Engineers at Montreal, Que., 00 Janu-

Canadlao Society
ary zg,

1903.'

levels of the river is 19.3 feet, and the fricloss in the canal and tailrace under the full
discharge of about 8,800 cubic feet per second is
about 0.7 foot, leaving a mean effective head of 18.6
feet.
'J'he total horsepower developed at tile turbine

shafts and under mean head is 14,700, of which 8,400
is obtained in Mill No. i from 24 si-inch American
register-gate turbines of 350 horsepower each, and
6,300 in Mill No. 2 from 18 51-inch McCormick
cvlinder-gale turbines of 350 horsepower each.
Mill No. 1 is devoted exclusively to the manufacture of ground wood pulp.
There are 22 grinders,
each one connected by bevel gears to a waterwdieel,

and taking

its

full

nower.

The

remaining

two

drive
the
wood-room machinery, pumps,
screens and drj'crs.
Mill No. 2 was first used as a pulp mill, but the
grinders have been gradually replaccfl by generators
to supply the increasin.g demand for electric power
required to light the town and supply the numerous
mills of the company.

wheels

The

.'\lgoma Iron

Works.

The Algoma

Iron Works has an up-to-date pattern shop, foundry, blacksmith, boiler and machine
.shop, and employs some 250 men.
The machine shop
is
a substantial two-story stone building. 160 feet
long by So feet wide. .V side track from the railway runs through the center of the length of the
building, and a 15-ton electric traveling crane runs
above it, so that excellent facilities are secured for
unloading and handling material. The equipment
of the machine shop is \cry fine, the machine tools
arc uji-to-dalc and of the best makes,
'i'liey
are
driven by electric motors, and a steam engine is

always ready,
'diately.

in case of

emergency, to

start

imme-

.

These shops of the Algoma Iron Works have furnished the entire equipment of the sulphite mill,
with the exception of Ihe digesters and motors. In

for maintenance and repairs.
these difficulties various methods
have been suggested and tried. Generally, the methods emnloj'cd may be divided into two classes, viz,
First, those in which some form of norous diaphragm
is used with the object of mecbanic^illy separating
the electrolyte from the alkaline solution, while
nllowing the current to pass; second, those employing mercury as a cathode.
When a film or layer of mercury is made the
iiegati\'e pole, the sodium which is thrown down
upon the surface of it immediately forms an amalgam with the mercury. The essence of the mercury
cathode process is, that this amalgam be immediately
removed from the chamber through which the current passes into another chamber containing water,
which extracts the sodium and forms sodium hydrate, gi\'ing off hydrogen.
The chlorine given off at the positive pole is conveyed into chambers containing slaked lime, the resulting product being known as bleaching powder.
The greatest problem in all electrolytical work
is to make the apparatus lasting.
In order to effect
this, the surface exposed to the different chemicals
must be of such a nature as to be attacked as little
as possible.
Hence it is of vital importance that
no metallic substance should be exposed to the action
of chlorine.
The cell employed by the Canadian Electrochemical Company is a very simple one. It consists of an
outside shallow dish or containing vessel made of
cast iron. Inside this iron vessel there is another vessel made of earthenware, from the bottom of which a
series of open necks project, the edges of which pass
down heiiealh a layer of mercury, which is placed in
In the center of the
the bottom of ihc iron vessel.
top of the earlhcnware \ essel there is a cylindrical
opening or tube, which has a water seal at the top.
This cylindrical pipe is made to revolve on its
cost

little

To overcome

May
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so that the whole of the inside vessel
carried around the center axis of this pipe, which
is kept in place by a bridge which spans the upper
portion of the iron containing vessel. The revolution of the earthenware vessel, i. e., the electrolytic
cell proper, is accomplished by a worm gear.
The lop surface of the electrolytic cell has six
or more upward protruding necks, each of which is
perforated by a number of holes, through which
carbon rods are inserted. Around the top center
pipe of the electrolytic cell there is a ring of metal,
which is carried around when the vessel revolves.
All the carbon rods are connected up to this ring
by suitable metallic leads.
sliding contact on the
metallic ring around the center top pipe of the
electrolytic cell connects the carbons with the positive pole of a dynamo or other source of electricity.
The negative pole of the dj'namo is connected to
the cast-iron containing vessel.
The action of the
cell is exceedingly simple.
The layer of mercury
forms a seal with the downward projecting edges
of the electrolytic cell, so that when the cell is
with brine, and the outer annular space is
filled
tilled with pure water, no connection between the
liquid contents of these two compartments can possibly take place.
When the electric current passes through the cell,
it
passes from the lower ends of the carbon rods
through the brine to the mercury surface. The
chlorine is given off at the surface of the brine, and
is carried away through the top center pine to the
bleach chambers.
The sodium-mercury amalgam forms upon the
surface of the mercury inside the downward protruding necks at the bottom surface of the brine, and
passes, partly by diffusion and partly by mechanical
agitation of the mercury occasioned by the revolution of the electrolytic cell, to the outer annular
space, where a layer of water extracts the sodium
in the form of caustic soda.
The mechanical agitation of the mercury is assisted by placing radiating vanes in the bottom of
the cast-iron containing vessel, which conduct the
mercury to the outer edge of the vessel.
In order to permit the verj' highest current density, the electrolytic cell should ahvays contain a concentrated solution of salt, which also reduces the
electrical resistance of the cell. and. permits the use
of the very lowest potential difference. This existence of concentrated brine in the electrolytic cell
is effected bj' a constant circulation of the liquid.
When the caustic-soda solution reaches a strength
of 23 degrees Beaume (2C0 grams per liter), the
solution is drawn off and conveyed into a sheet-iron
The exact amount of such solution
store tank.
produced per hour by the current used is drawn
off continuously
the outer annular space consequently always contains a 23-degree Beaume solution
of sodium hydrate.
The chlorine given off at the positive pole, as
already stated, is drawn off through a pipe in the
center of the top of the electrolytic cell, and, through
a system of earthenware piping, conveyed into the
bleach chambers by means of suction. These chambers are connected up so as to permit any one of
them being disconnected from the main chlorine
supply pipe. When the slaked lime spread out on
the floors of the chambers has absorbed chlorine
gas to the extent of 36-38 per cent, of its own
weight, the bleaching powder is ready, and is packed
into barrels through discharge pipes.
At the Canadian Electrochemical Company's w^orks
at Sault Ste. Marie, Ont., electrical current is being
.center axis,
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De-

troit.

About a year ago Thomas

Clark organized in
Detroit, Mich., the Thomas E. Clark Wireless Telegraph-Telephone Company. This concern, for some
months, did space-telegraph work along the lakes
in the vicinity of Detroit.
Since that time, however,
the Clark system has been rapidly developing, and
the company has now practically decided upon a
E.

gethcr, as illustrated, one set like the illustration, at

each station.
The sender is a high-frequency Clark coil, of the
size and type that gives service, with proper arrange-

ment of

The

aerial wires, to a distance of five miles.
illustration shows the receiver in actual op-

for taking messages in the Morse code, by
sharp clicks in the telephone, clamped over the receiving operator's ear.
It should be borne in mind

eration

on which to build a large factory. At this
point a complete and powerful sending station will
be equipped with dynamo capacity sufficient to send
site

A

;

by waterpower. The electrical installaconsists of three 220-kilo\vatt dynamos, each
developing i,cco amperes at a potential difference
of 220 volts.
These dynamos are of the most modern design, and furnished by the Canadian General
Electric Company of Peterl3orough.
Each dynamo
is driven by a separate waterwheel.
The electroh'tical installation comprises 120 cells,
divided into three units of 40 cells each, each unit
deriving its electrical power from one of the above
dynamos, the cells being arranged in series. A current of i.cco amperes, at a potential difference of
five volts, is passed through each cell.
The cell room also contains two brine tanks of
2.CC0 cubic feet capacity each, from which the brine
flows by gravity to the electrolytic cell. The brine
is
pumped continuously from the cells back into
the brine tanks, where it is strengthened and made
ready for re-use in the cells. Ten five-ton bleach
chambers, made entirely of sheet lead, and provided
with a two-inch tile floor, are used for the manufacture of-the bleaching powder. Disintegrator and
dressing machinery for the daily output of 14 tons
slaked lime are provided. The evaporation plant
consists of 1,000 cubic feet sheet-iron store tank,
weak-liquor apparatus and finishing kettles.
The daily output of the factory' at full capacity
would be, each cell using i.ooo amperes at a potential difference of five volts, with an efficiency of
90 per cent.: Nine tons 941 pounds of bleaching
powder and four tons 565 pounds of caustic soda.

Fig.

Mast on Micbigat) Avenue.

Fig.

CLARK SPACE-TELEGRAPH SYSTEM
a wireless message many miles. The purposes of
these stations will be primarily, however, to test the
various types of apparatus which the Thomas E.

Clark Wireless
manufacturing.

Telegraph-Telephone

Company

is

At

the present time the Clark Wireless Telegraph
is sending and receiving messages from two
Detroit.
Fig. i shows the mast on the
roof at 71 Michigan Avenue, while Fig. 2 shows the
mast above the Chamber of Commerce, a number
of blocks away. The sending and receiving equipments, of course, are within the building. Fig. 3

Company

stations in

2.

Mast above Cbambtr

c£

Commerce.

IN DETROIT.

that the instruments shown in Fig. 3 are not adapted
for receiving on the tape.
The tape-writing machine
can, however, be combined with this outfit, and with
this latter addition the apparatus can be used for
receiving by sound and tape, as w-ell.
The set of instruments shown in the illustration
is designed particularly for practical work for service between private houses, islands and the shore,
boats and yachts, from a few hundred feet distance
to two miles.
The set is also particularly adapted
to school and college demonstrations, where, by
slight changes in connections, anyone familiar with

developed
tion

A

of London, New York and Boston capiheaded by A. E. Ginnis of London, has been
Texas for some time making investigations with
part3'

talists,

in

view, it is said, to investing largely in electrical
properties in Dallas and other Texas cities. The
Dallas and Fort Worth street-railway systems and
the Interborough road, between the two cities, are
the principal properties which are apt to change
hands soona

FIG.

3.

CLARK SPACE-TELEGRAPH SYSTEM

shows a special type of instrument, which the company is now manufacturing and using in this service
and which is particularly adapted for transmission
from two to eight miles. It is to be remembered,
however, that the distance of wireless transmission
is
largely dependent upon the energv behind the
instruments: that is to sa3^ the battery power.
The set of instruments shown in Fig. 3, as a receiving station, consists at the same time of a Clark
sending coil, microphonic responder, telephonic receiver, batteries, retardation coils, etc.. in fact, everything to make it a complete wireless-telegraph staantenna and the coil batteries.

IN DETROIT.

APPARATUS

IN USE.

apparatus can adapt this wireless set to
the starting and stopping of a small motor, the lighting of an electric light, the exploding of a bomb.
the ringing of a bell, etc. It should be understood,
of course, that the outfit illustrated herewith does
not include coil batteries or aerial wire. It does
include, though, the local cells for operating the
telephone.
Specifications are, however, sent along
w^ith the apparatus advising those using it just what
aerial wire capacity to employ and the battery power
to obtain the best results under various circumelectrical

stances.

tion, except the

As

seen in the illustration, the apoaratus is a sending and receiving station in one, consequently this
one set may be used, if desired, to illustrate wireless-telegraph work: that is, it can be separated into
two parts and the sending apparatus taken to a
distance from the receiver. Of course, the complete
outfit would be the sending coil and receiver to-

Charles E. Hossford of Butler, Pa.. P. Zane. J. H.
Garrison and George I. Garrison, all of Wheeling,
W. Va.. make up a company which has asked for
a franchise and right-of-way to build an electric
railway from Welisburg, W. V^a., to Bethany, same
state, with a spur to Independence, Pa., and Bellevue

Camp Ground.

:

.
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DEVELOPMENT OF THE TELEPHONE
Longest Submarine Telephone Cable

in

the World.
Beige
At the recent a,nimal meeting of the Societe
for
d'EIectriciens Mr. Leduc, inspector of telegraphs

paper
Belgian government, read an interestmg
translated
first Anglo-Belgian telephone cable,
Mr.
Review.
Electrical
abstract bv the London
was tlic official delegate of the Belgian gov-

on the
in

Leduc
ernment

question, and
at the laying of the cable in
the Engbore testimony to the great skill shown by
Anglo-Belgian
The
lish in laying submarine cables.
Contelephone cable connecting England with the
is the
It
tinent is about 4"-276 miles in length.
Anglo-French
1 he
longest telephone cable yet laid.
only about 40
cable which comes next in length, is
entrusted
was
cable
of
the
making
The
kilometers.

an English company.

to

concable is 5'i; ccnlimclers in diameter it
to be
(ains four conductors, enabling two circuits
weighs i3.-'88 tons per naut, and
It
established.
ship, £589 los.
costs, delivered on board the cable
The specifications demanded that each
per naut
seven copper
of
conductor should consist of a strand
forming a lettall of the same diameter, and

The

wires

The cable weighs 160 pounds per
helix.
weight of a
nautical mile, which corresponds to the
1".
copper wire 2.38 millimeters in diameter .At 75
per nautical
ohms
exceed
7-452
its resistance is not to
The weight per nautical mile multiplied by
mile.
Ihe resistance at 75° E. is not to exceed 1,192.
The conductors are insulated by means of a coverand Chating of three alternate lavers of guttapercha
The Chalterton layers are as
terton's compound.
insure the
thin as iKissiblc, and only sufficient to
of the conductor and the layers of guttahanded

nautical mile.
The specification demanded, moreover, that atter
temperthe immersion of the core for 15 days, the
raised
ature of the core tank should be for 24 hours
subbeen
had
to 75° F., and that, .ifter the core
alternating
jected for a (piarter of an hour to an
force of 5.0CO volts at 100 periods per

electromotive
with
second, the insulation tests should be proceeded
battery of
.After one minulc's electrification with a
less
not
be
should
resistance
?co volts, the insulation
each
than 500 megohms per mile. The capacity of
microinsulated conductor should not exceed 0.275
farad per mile. The joint to be tested was charged
the
and
minute,
one
for
with a voltage of 300 volts
trough was then discharged through a Thomson
galvanometer The loss at the joint should not be
than double that along an ct|ual length of the

more

perfect core.
The four cores were wound helically around a cenof a centiter of tarred hemp rope, three-quarters
meter in diameter. In the interstices between the inhemp,
tarred
of
threads
sulated wires were wound
which gave, as far as nossible, a cylindrical form to
cotton tape
the cable. The wdiole was covered with
with
treated with ozokerite, which again was wound
and
1.25 inches
thick
a ribbon of brass 0.004 inch
of
wide. This was covered with a second winding
to
cotton tape. The object of the brass ribbon is
protect the guttapercha from the attacks of the teredo
Outknown.
worms, the ravages of which are well
of
side of the second layer of tape is a covering
tanned Russian hemp of the best quality.
Lastly, over the whole is a metal sheathing, conMsling of 16 galvanized-iron wires, 7.1 millimeters

diameter These were previously heated suffiremove all traces of humidity. They were
then plunged, while still hot, in gas (ar free from
naphtha. -Ml the joints made during the manufactarred
ture of the cable had to be galvanized and

in

cienlly lo

The metal sheating was, in its turn,, covafresh.
ered with two layers of yarn formed of three strands
wound in opposite directions. This yarn was first
soaked in a mixture of 85 parts of pitch, 12'/- of
bitumen, and 2Vi of resinous oil.
The most difficult part of the work was the laying
small
of the shore ends. This was done by the
steamer Alert, whereas the deep-sea cable was laid
The Alert
iiy the Monarch, a much larger vessel.
long and eight wide,
is a paddle steamer 40 meters
of ?oo tons burden, 193 being efiicient. Its draft
which enables it
is usually onlv six feet of water,
the buoys
at high tide to' pass tne greater number of
on the Belgian coast. It was rigged up specially
part
with a view to the work to be done. I he fore
was provided with two sheaves with deep grooves,
and with a steam trolley. In the after part was the
hold in which the cables were stowed. In the middle
with
of the bridge was the testing room, provided
The crew
all kinds of measuring instruments, etc.

men, a number of marine
engineers, stokers and mechanics and the sailors.
The cable hands were under the direction of two
marine
electrical engineers, and the others under two
engineers. The submarine superintendent was Mr
-ronsisted of 12 skilled cable

F. Pollard of the General

Postofficc.

laving of the cable began in September, 1891,
but after two miles had been paid out, operations
were inlerrupled liv the discovery of defects in the
manufacture of the cable. These defects were due
been wound
to the fact that (he metallic armor had
of
with too short a pilch, so that under the strain

i6,
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FIELD.

normal tension exercised by the vessel duringand the telephone cable from Calais, between which
two cables the new one was to be laid. A buoy
the laying, the armor sheathing was stretched more
was placed at the intersection of the South Goodwin
The 23 miles of cable that
than the cores could bear
and the Dover lights. From this point to Buoy No.
entailing
a
had been made were rendered useless,
I, placed by the Alert on March 31st, the sea everyloss of i20 per mile, or, for the wdiole length, £460.
where exceeds 20 fathoms in depth, with the excep.'\ new length of cable was then made.
tion of the crossing from the Outer Rtiytingen bank,
Special care was taken in determining the route
where it only reaches six, or even 3V2, fathoms.
Of course, in this work,
to be followed by the cable.
In order to be sure about this part of the course,
depths such as those found in the Atlantic had not
the exact position of three buoys which were in
ta be dealt with, but diflicultics of another kind were
French waters had to be ascertained. It was found
encountered, especially on the Belgian coast, in the
that all three had deviated from the position indifirst place, there was the shallowness of the water,
cated on the chart to an extent, respectivelv, of 1%
which threatened to leave the cable exposed at low
miles, one-fourth and one-third of a mile.
This corand, secondly, the fact that it would cross the
tides
rection having been made, the position of Buoy No.
old telegraph cable laid between La Panne and St.
necessarily
be
I,
placed
by the Alert, was verified. This was found
Margaret's Bay. The crossing must
to be exactly in the position marked.
To mark the course to be followed
After having
in deep water.
connected by splicing the cable in the sea to that
the vessel fixed a series of buoys, which defined it
in the vessel, the real laying of the cable was proThis being done, the new cable was deexactly.
ceeded with. This operation was accomplished withlivered on board on March 19th. After the embarkawires
four
the
tested.
For
were
out any hitch, the sea being calm and the weather
cables
tion the
coupled in series, the resistance measured shortly
splendid.
at the end of
after embarkation was 254.2 ohms
The shore end consisted of 300 yards of cable,
until
this
nine hours it was 254.4, and it remained at
which was placed upon a raft formed of two of the
Monarch's boats, and brought by the steam tug to
within a short distance from the low-tide limit,
whence it was easily carried by men to the cable
hut.
The length of cable laid by the Monarch was
30.653 miles, which, with the 16.623 miles laid by the
the

;

;

'

Alert, brings the total length to 47.276 miles.
The tests made on Sunday, .A.pril 20th, at the
cable hut, St. Margaret's Bay, after Ihe instruments
had been connected up, gave the following results

The

resistance

was

"'Irel

adherence
The weight of the dielectric which covers
percha
each conductor does not exceed .po pounds per nauconductor covtical mile, so that the weight of each
per
ered by its insulating envelopes is 460 pounds

The

:
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the

:

331.3
331.3
331.5
331.2

Wire 2
Wire 3
^^ne 4

The
ROUTE OF ANGLO-BELGIAN CABLES.

A

storm compelled

the time of laying.
delayed for some days.
To effect the laying,

to be

this

it was necessary to bring to
land the quantity of cable required to cross the foreshore and reach as far as the cable hut at La Panne.
The foreshore extends at this spot for 350 yards,
and the hut is 300 yards beyond the high-water

mark.
In order to transport the 650 yards of short-end
cable required, a raft consisting of two barges and
This operation
a movable platform was required.
took place on March 23d; hut just after the raft
there
Fortunately
had started for the shore it sank.
was no loss of life.
The sunken cable having been cut off, the vessel
headed for Nieuport. Having arrived at about 650
yards from the cable hut, the vessel made a half turn
and approached as close as possible to the coast.
The amount of cable necessary to reach the hut was
slowly paid out, and the Alert proceeded in the diThe vessel then began to
rection of Buoy No. I.
pay out the cable, continually testing its insulation
and conductivity. Before being sunk in the sea, the
extremity of the cable was fastened to buoy No.
the joints
2, the conductors were joined together, and

covered with guttapercha.

capacity

was found

standard
standard
standard
standard

ohms at 46V. °
ohms at 4(iV, "
ohms at 46 V. °
ohms at 46i/5 "

F.
P.
P.
P.

to be:

Wire 1
Wire 2
Wire 3
Wire 4

12.nl7 microfarads
12.017 microfarads
1 2..''i7.1 microfarads
12.017 microfarads

The conditions having been fulfilled, the cable
accepted.

was

Expenses.

The price of one
The expenses of

nautical mile of cable is ^589 los.
the Alert may be estimated as

follows
(a)
(b)

10 days at £45, or 1,125 francs
tons of coal, at 25 francs
Sundries

18,000 francs
3,450 francs
550 francs

Total

22,000 francs

13.8

(e)

The expenses of
Nine days, at

(a)
fb)
(c)

the

Monarch were:

43 tons of coal, at 32 francs
Sundries

10,875 francs
1,370 francs
49 francs

Total

18.300 francs

.£75

Various other expenses amounted to 825 francs,
the total cost amounting to 778,000 francs, from wdiich
must be deducted the cost of 2.389 miles of cable
which were returned to the works, or 35.773.28 francs.
The remainder equals 742,226.72 francs.

The share of
130.000 francs.

Belgium

in

this

expenditure

was

recover the lost cable,
but the difficulties attached to laying the work compelled it to be postponed.
On March 24th the work was resumed, but, owing
to various mishaps, the cable was only laid to halfway un the foreshore. The laying of the cable
among the dunes was attended with great difficulty,
owing to the gale which was raging at the time.
The laying of shore end was finished on March 26th.
On the 27th the Alert returned to the cable works,
and the embarkation of the new length of cable took
On the 29th the Alert sailed
place the next day.
On March 31st buoy No. 2 was picked
to Dunkirk.
up with the end of cable attached to it. This end
was then spliced on to the cable in the vessel. The
splicing being finished, the vessel was put in communication with the cable hut, and after a preliminary test, the comnnmication was found to be ex-

be remembered that the Brussels-London
system includes 383 kilometers 156 in Belgium, 88
at sea, and 140 in England.
The charge for communication is 10 francs for
three minutes.
The laying of this cable will not fail to produce
economic consequences of great importance. Submarine telephone cables supply a want that is continually becoming felt more and more, viz., the
suppression of distance. The new cable has just
succeeded in overstepping the barrier that separates
Britain from Belgium.
It will, no doubt, be as regards submarine telephony as it has been with
telegraph cables, and also with ordinary lines and
wireless telegraphy, i. e., we shall go on step by
Every day we increase the distance, to-day
step.

cellent.

.Atlantic.

Attempts were made

On

April

ist

some

to

tests

were made \vhicb gave
and the laying of the

perfectly satisfactory results,

shore end was concluded.
i,

Exact length of cable
Capacity, per wire
Capacity, per naut
Resistance, per wire
Kcslstance, per naut
Temperature, calculated
Temperaturo, observed

The
the

Ifi.eSS nnuts.
4.4:! 1 5 microfarads
0.20(iy.'i microfarad.

11T.9 obms.
7.00J ohms.
.'Jo

44

£'
1'

more tbna 1,000 megohms.

circuits

were perfect.

laying of the deep-sea part of the cable was
effected within the week from A"ril 14th to April
20lh by the Monarch, under the direction of Mr.
W. Culley, Ihc submarine superintendent. The 33
miles of cable completing the contract was embarked at Woolwich. The Monarch then steamed
straight for St. Margaret's Bay, Ihe starting point
on the English coast. As, half a mile out, the sea
very easy
is four fathoms deep at low tide, it was
The course
10 get there with the boats at high tide.
was fixed by the telegraph cable from La Panne

The

—

kilometers, to-morrow 1,000, and, finally, we
for the transmission of speech across the
Perhaps this glorious feat is reserved for
the Pupin system.
The recent experiments of Siemens & Haiske are full of promise as regards its
100

may hope

1902:

capacity and conductivity and the balance of

two

will

realization.

Results obtained on April

Insulation,

It

New England Telephone Company.
report of the New England Telephone
and Telegraph Company (Bell) for the year ended
December 31, 1902, as issued 0|i May 2d, makes a
salisfactory showing and indicates that the company's
business for the year had an exceptionally good development. The income account shows a gross revenue of $6,024,609, or an increase of $847,197 over the
previous year, The operating and maintenance expenses were somewhat lieavier than usual, and this
fact brought the net revenue down to $1,168,769, or a

The annual

gain of only $131,286 over the previous year.

The

exchange stations on December 31, 1902, numbered
100,864, a" increase of 16,282: private line stations,
The number of regular
6,744, an increase of 45.
employes of all classes is 3.S94. of whom 1,737 are
males and 2,157 are females.

;

:

May
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Telephone News from the Northwest.
The Standard Telephone Company at Mabel, Minn.,
has made arrangements with the rural telephone lines
entering the city, whereby the latter will run into

;

;

;

of $304,560.

The Twin

City Telephone Company's patent mold
is to be used in the construction
more of conduit work in Minneapolis and St. Paul this season. The Twin City
Rapid Transit Company will use it, as will the Minneapolis General Electric Company, and the Twin City
Telephone Company uses it on its own work. T'he
mold is said to be the only entirely satisfactory mode
of joining conduits, and guaranteeing against a break
and the entrance of water or gas and the resultant
electrolysis.
In addition to this work in the Twin
Cities, the company has also placed it for outside
for joining conduits
of 1,000,000 feet or

work.
R. A. DeMars has sold his franchise at Fertile,
Minn., for a telephone exchange to the Wheeler
Telephone Company, which has started work for the
installation of an exchange.
The linemen of the Bell Telephone Company at
Duluth, Minn., and its corresponding company in
Superior. Wis., the Douglas County Telephone Company, have struck for an eight-hour day, without
reduction of wages, and for a recognition of the
union.
The Twin City Telephone Company has finally
succeeded in securing a franchise at Grand Forks,
N. D., for a competing local exchange.
The Milwaukee Railway has removed the telegraph
instruments at Dundas and at Cannon Falls, Minn.,
and substituted telephones. The station agent will
have charge of all business, as well as operating the
telephones.
Train orders will be forwarded to these
stations by telephone.

Leander Choate. who purchased the plant of the
Wolf River Telephone Comoany of Fond du

Little

Lac,

states the company will be
lines put in first-class condition.

Wis.,

reorganized

The Northwestern Telephone Exchange Company
will

install a local

exchange

at

Hawley, Minn.

The Wisconsin Telephone Comoany has

transferred

exchange at Merrill. Wis., to the Merrill
Teleohone Company, under an arrangement whereby
the local company adheres to the local field and the
Wisconsin company connects for long-distance servlocal

its

ice.

The Austin Telephone Company has been eranted
a franchise for a local

exchange

at Austin.

Minn.
a tem-

The Johnson Telephone Company secured

norarj- injunction at Davenport. Iowa, requiring the
Union Electric Telephone and Telegraph Companv
to resume connection with the plaintiff until a trial
of the case can be heard, w-hen the motion to make
the injunction permanent comes up.
Frank P. Sullivan s^eks a franchise fnr a local

The Plalnfield and Danville telephone companies
have consolidated and will hereafter be known as
the '"Consolidated Telephone Company," with Dr.

Amos

Carter of Plainfield as president.

The United Telephone Company has decided upon
extensive improvements at Hartford City and Montpelier.
More than 6,200 feet of cable will be strung
The
in Hartford City and 6,500 feet at Montpelier.
work will be commenced at both places in a few
The Montpelier office will be moved into
weeks.
more commodious quarters in the new^ bank block.
The People's Telephone Association of Indiana
has purchased the property of the Dearborn County
Telephone Company, organized nearly three years
ago.
This line runs from Lawrenceburg to Man-

Welsburg. Moore's Hill and numerous

chester,

in-

termediate points.
The following newly organized companies filed articles with the Secretary of State during the week
ended May 9th. The name and address of the company amount of capital stock, territory to be served
and name of one director being given:
Farmers" White Line Telephone Company. Mt. Com.?15,000: Mt. Comfort and Hancock and Marion
David Kolhir.
MoCarty Bell Telephone Company. Brimfield .$10,000
Brimfield and Nohle. Kosciusko, Whitley. Elkhart, De
Kalb and Lagrange Counties W. A. BIcCarty.
Eckhart Telephone Company. Buck Creek
?10,000
Buck Creek and Tippecanoe and Carroll Counties J. C.
Eckhart.
Telephone
Company,
Orestes
Orestes
97.000
Orestes
fort;

Counties

;

;

;

:

;

;

;

;

and

in

Madison County

;

Andrew

T. Greenlee.

OakaMrt Central Telephone Company, $2,000
Oakalla
and in Putnam County John T. Johnson.
Range Line Telephone Company: $1,600. This company will establish an exchange in D. H. Gates' residence
and furnish service to the fanners. Tames H. Binford
is a director and may be addressed at Greenfield.
F.
:

Long-distance Independent Telephone
Connection Secured in Cincinnati.
Reports come from Cincinnati. Ohio, that 12 Independent telephone companies of Ohio. Indiana and
Kentucky have combined and secured an entrance
into Cincinnati, which will enable them to establish
long-distance service in and out of that city. The
entrance is secured over a new line of wires entirely indeoendent of those of the Cincinnati and
Suburban Telephone Association, the local Bell company. Representatives of the Independent comoanies
met with President Philip Fitzsimrrions and Secretary D. J. Hauss of the Fitzsimmons Telephone Manufacturing Company and signed a lo-year co-operative agreement between the two interests. It is
said that the syndicate of Indeoendent lines is backed
by unlimited capital, and that Fitzsimmons and Hauss
are to have access to its treasury for funds to fight
the Bell telephone interests in Cincinnati.

The Fitzsimmons company now has two exchanges
which connect hotels and some manu-

in Cincinnati,

facturing and business plants. A third exchange will
be established to connect the drug stores and wholesale houses, and 20 trunk lines will be constructed
to accommodate long-distance business. Under the
plan, the long-distance telephones, as far east as New
York, are to be available. All Michigan lines _are
also included. The rates of the new comnany will
be 50 per cent, of the present rates of the Cincinnati

Ohio Telephone Notes.

and Suburban Telephone Association.
It was officially announced that a plan is on foot
to raise $2,000,000 additional capital, and negotiations
are in progress whereby other telephone lines than

Marvsville,
has been incorporated with a capital stock of $50,000
to build and operate an exchange and also country
W. O. Shearer,
lines in L^nion and other counties.
Liggett,
George E. Whitney, H. T. Stevenson, N.
R. L Woodburn and B. C. Carmean are the incorporators.
The Flushing Telephone Company. Flushing, has
increased its capital stock from $io.coo to $25,000.
The Cincinnati Telephone Comoany. incorporated
some time ago. has aoplied to the Probate Court
of Hamilton County for a franchise to operate a
telephone system in Cincinnati and asks the court to
locate positions for poles, lines and conduits.
The linemen, foremen, inspectors and other emploj'es on the lines and conduits of the City and

K

Suburban Telephone and Telegraph Company went
out on a strike at Cincinnati on Friday morning of
They asked for more wages. The manlast week.
ager refused to treat with the union in regard to the
matter, but said he w-ould treat with the men as
individuals and would pay just as much as the men
This was unsatisfactory and
in other cities receive.
the strike resulted.
The Dillonvale Telephone Company, incorporated
some time ago with a capital stock of $50,000, will
build a line between Dillonvale and Smithfield.
The Parsons Telephone Company of Parsons,
\V. A'a., has l>een incorporated w-ith a capital stock
of $io,cco to build and operate a system in that town
and lines in several counties adjoining. J. B. Jenkins of Albert. W. Va., A. C. Helmich of Thomas,
W. Va., and others are interested.
Senator J- F. Laning of Korwalk has sold his holdings in the People's Telephone Company of Shelby
to a number of Shelby people, among whom are W.
W. Skiles, Edwin Mansfield and T. J. Green. It is

the United
States Telephone
three months of this year shows
the following figures
Gross earnings, $88,722.33
expenses, including taxes, $51,728.42; net earnings,
The gross
$36,742.37; surplus for stock, $11,937.37.
earnings for March were $32,151.76, as compared with
$22,746.18 for the same month of last year. After
deducting expenses, wli'ich were several thousand
dollars more than for March, 1902, there is a net
surplus for stock of $6,392.10, as compared with $2,000
the year before. New lines are now being constructed
from London to Richmond, Ind.. passing Springfield
and Dayton in their course. From Hamilton to Tippecanoe City is another new line, and the third exlends from Chillicothe southeast to Jackson. Besides
these improvements, much new wire has been strung
on the pole lines already up. It is estimated that,
with the expenditure of $100,000 more, the company
would be in most excellent condition. The line extending from the Ohio cities to Richmond, Ind., will
connect the United States company with the New
Long-distance Telephone Company of Indianapolis.

GENERAL TELEPHONE NEWS.
C

M. Nettleton,
W. Rush and R. L. McKinney have organized a company and will construct
a telephone system at Covington, Va.
Judson Hill of Morristown, Tenn., is at the head
E.

of a

company being organized

to

construct a tele-

phone system connecting Morristown, Greenville,
Bristol and Knoxville, Tenn.
The Anchor Telephone Company was incorporated
on May 7th and will operate a telephone system at
Anchor, 111. The company is capitalized at $2,500.
Jacob Martens is one of the incorporators.

;

telenhone exchange at Srult Ste. Marie. Mich. Proceedings are about to be begun against the Michigan
Telenhone Comoany to comnel it to accept the rates
R.
fixed by the city ordinance for service.

The Marysville Telenhone Comnany,

United States Telephone Company.
The statement of
Company for the first

:

Indiana Telephone Items.

F. Kaveney and O. G. Snell have a franchise
for a rural telephone line out of Bryant, S. D.
The Twin City Telephone Company had in operation May 1st, 9,184 telephones in St. Paul and Minneapolis.
During the last year the pole installation
has been increased 30 per cent. the aerial wire about
the underground conduit about three
50 per cent.
the underground cable in Minneapolis 18
per cent.
per cent., and in St. Paul 34 per cent. The cash
collections were $25,380 for Aoril, a yearly average

M.

and the

about $50,000 of the

number of small stockO. M. C.

holders in the town and country about.

former's exchange.

the

.

stated that Mr. Laning held
stock.
There are also a large
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the original 12
syndicate.

may become

It is stated that

identified

by June

with the

ist a

new

system of

uniformed messenger boys

will be established.
reported that Harry B. Gates, Joseph C. Schaff
I.
Fisher of Indianapolis and George W.
Beers, a well-known Independent telephone man of
Fort Wayne, are promoting a comnany to build an
exchange in Cincinnati. The Fitzsimmons people say
they have no connection with the new project, which
has been mentioned for the first time within the last
It is

and E.

few days.

The

Evansville Situation.

The

City Council of Evansville, Ind., after some
hesitancy and misgivings, has granted a franchise to
what is known as the Municipal Telephone Company,
claiming a subscribed capital stock of nearly $200,000.The officers say that the work of constructing the
system will begin at once and that It is expected to
have it in operation within a year. On the other
hand, the streets and alleys are already used for the
wires and poles of the Cumberland Telephone Company, which has gone right ahead and completed a
building, thoroughly modern, comrnolarge number of citidious and entirely fireproof.
zens has visited the new exchange building during
are
astounded
at its perfection and
week
and
they
the
elegance, but question the wisdom of so great an
outlay by a company whose franchise has expired.
Many of these people are bitterly opposed to a dual
service and have done what they could to influence the
council to withhold the municipal franchise until the
courts decide what authority, if any, the Cumberland
company has to continue business in the city.

new exchange

A

The Illinois Legislature, at the recent session,
passed the Evans bill, giving telephone companies
the right to invoke the law of eminent domain and
condemn the right-of-way for their poles and wires.
The Columbus (Ga.) Telephone Company, incorporated for the construction of telephone systems, has
completed organization with a capital of $1,000,000.
John T. Norman of Columbus is president and G. R.
Young,

secretary.

A. T. Wix, manager of the

toll department of the
Chicago Telephone Company, died of consumption
home in Chicago on May 5th. He was born
at Channahon, 111., in 1869, and came to Chicago
20 years ago. He had been in the employ of the
Chicago Telephone Company since that time, rising
from the position of messenger boy. A widow and

at his

a son survive him.

Company of Honolulu, Hawaii,
a system of telephones to cover
its entire system of lines, for greater convenience in
operating the road. It is further the purpose- of
the company to permit Guy Owens to install his
new automatic telephone at the Walkiki end of the
line, temporarily, with a view to making a thorough
test of his system.
The Rapid

proposes to

Transit

install

About 30 business firms and individuals are complainants in another suit filed in the Circuit Court
last week, attacking the right of the Chicago Telephone Company to charge more than the franchise
rate of $125 a year for the use of its telephones for
business purposes. The complainants ask for an injunction to restrain the company from charging more
than $125 a year and a decree requiring the company to pay back all excess charges.

MANUFACTURERS AND DEALERS.
The strike of the machinists, metal polishers and
the brass and metal workers employed at the factory
of the Automatic Electric Company of Chicago has
been settled, all differences having been satisfactorily
adjusted.
The 300 deaf mutes employed as assemblers, who were called out, have also returned to
work.

The International Telephone Manufacturing Company, Chicago, it is reported, is having a hea\T defor its special bridging telephones for country
party-line work.
It is said that this instrument has
connecting wires, binding posts and terminal
all
screws concealed, and has no exposed metal parts
forming any part of the circuit, making it especially
adapted for rural systems.

mand

The new telephone wire now being
Electric Appliance

Company, Chicago,

is

sold by the
of the cele-

brated "O.K." manufacture. It is a two-conductor
glazed-braid telephone wire, made with trace thread
It is carried in
in one conductor, then twisted.
Chicago stock in black, maroon and nut-brown colThe insulation
ors, No. 18 B. & S. gauge copper.
does not rot or deteriorate and the company says the
wire is cheaper than many rubber wires of greatly
inferior quality.

The Stromberg-Carlson Telephone Manufacturing
Company of Chicago, 111., and Rochester. N. Y.. has
about completed the installation of a 4.800-ulti matecapacity lamp-line multiple switchboard, with 2.400
lines present capacit)-, for the Interstate Telephone
and Telegraph Company at Springfield. 111. The
Interstate company has nearly completed its underground system, which extends over the major part
of the city. The Stromberg-Carlson company has
recently sold telephones and material to the Yantisville Telephone Company of Yantisville, 111., and the
O'Dell Farmers' Telephone Company of O'Dell, 111.

—

—
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Alternating-current Electric Elevator.
Alternating-current motors have not been nnicli
used for elevator service on account of the difficulties
of control and variation of speed, and interest, therefore, attaches to a motor-controlling apparatus designed especially for alternating-current motors which
has been devised by John U. Ihldcr of Vonkers,
N. y. The objects of this invention are primarily
to enable the starting, stopping and reversing of the
motor to be readily controlled in a simple and efficient manner and to enable the application of the
brake to be controlled by means of the same appaFig. i i-- a perratus which controls the motor.
spective view of the principal mechanical parts of the
apparatus assembled and illustrated as applied to
Fig. 2 is a diagrammatic view of
elevator control.
the motor, the reversing switch showing the motor
circuit closed in one direction and the starling switch

FIG,

I.

in this instance in

mesh-connection, or what

is

May
known

as "delta" fashion, although they could be star-connected, if desired.
Preferably, two of these resistances as shown, (Y) and (Z)
are variable, while
resistance (X) is fixed or constant, and is so maintained as the motor starts, not being short-circuited,
while the resistances (Y) and (Z) are varied as
the motor speeds up. The leads (50) (51) C52)
(shown in heavy lines) are lead from the motor to
the resistances, and the fixed resistance (X) is connected between the end {53) of lead (52) and the
end (,54) of lead (50). The variable resistance (Y)
is connected between the end (54) on lead (50) and
the end (55) of lead (si), while the variable re^istance (Z) is connected between the end (55) of
lead (51) back to a point (56) on lead (52).
The mechanical construction of the starting switch
is shown in diagram in Fig. 2
but instead of pivoted contact arms (3), it will be assumed that the
arms move to and from the stationary contacts {2)
in order to make and break the circuit.
As the plate
(T) moves upward, first the lowermost pairs of
movable and stationary contacts are closed, and so
on, upward.
Electrical connections are made from points (x)
(y) (z) on variable resistance (Y) to contacts (2)
on the right of the switch, and connections are also
made from the points (x') (y') (7/) on variable
resistance (Z) to contacts (2) on the left of the
switch, while connection is made between contacts
(57) and {58), by means of a wire {60) and connection is made from contact (58) to a point (59) on
lead {51).
The movable contacts (6) on each side
of the switch are then connected to each other, preferably, by flexible conductors (61).
When the lowermost pairs of fixed contacts (2)

—

—

:

ALTERNATING-CURRENT ELECTRIC ELEVATOR.
PERSPECTIVE VIEW.

with suitable operative circuits and
connections between the switches and motor.
By Mr. Ihlder's construction means are provided
for reversing an induction motor connected to a
three-wire alternating-current circuit, since the current in two of the leads can be changed at will,
while the third lead will always remain unaffected.
Suitable connections are made for this purpose from
the mains (34) (35) (36), ( Fig. 2). through switches
(37) (38) (39). by wires (^o) (41) and (42) to contacts
(25) and (29) of the reversing switch, while the contacts on the arms are connected by flexible conductors {43). to binding posts (44), which in turn are
suitably connected by continuations of the lead wires
to the binding posts {45) (46) (47) on the starter
or primary (a) of the induction motor (B) in such
manner that the current will be reversed in the connections leading to the binding posts (45) and (47),
but will never be re\'ersecl in the connection leading
to the post ( 46
as is well understood in the art.
Cross-connection (48) is made between contacts (25)
on the reversing switch to carry out this end.
In Fig. 2 the starting switch (M) is also diagrammatically illustrated in order to show more clearly
the circuits. In order to obtain larger starting torque
for the current drawn and to prevent a too great

Open

in

circuit,

1
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such elevator-controlling apparatus means are provided, such as a suitable reversing switch (C), for
controlling the direction of rotation of the motor,
and in this instance a lloor controller (_D) is connected in circuit for breaking the controlling circuits
and stopping the motor automatically at the desired
stations.

According to the invention, a portion of the motor-'
circuits are provided with currents of
low potential, since it is undesirable to supoly currents of high potential to controlling circuits which
lead throughout the elevator well and to the car.
While various means may be utilized for supplying
current of low potential, the inventor prefers to use
a rectified or direct current, obtained either from a
rotary transformer or from electrolytic currentrectifying cells (P) (Q), which may be so grouped
in sets as to rectify both the positive and negative
controlling

portions of an alternating current. In this instance
the rectifying current for the controlling circuits is
supplied from the high-potential alternating-current
mains (f) (g) and (h).
One of the objects of the invention is to prevent
accidents in elevator apparatus, and to this end there
are provided means whereby control of the motor
and the elevator car is excluded from the stations
after the car has come to rest
that is to say, after
the car has been started by the operation of a car
push button and the desired station has been reached
and the car has come to rest the elevator motor
cannot again be set in operation from the stations
until the control has been restored to the stations
from the car by the operation of the safety switch
(55), or else the control may be restored by the
operation of some other suitable switch, as by the
opening and closing of door contact (53). In the
case of the safety switch (55) on the car, in order
to restore control of the motor to the station after
the car has come to rest the switch must be opened
and then again closed, and the same is true of the
door contacts. In other words, the door switch must
have been opened and then again closed.
The operation is designed to prevent accidents and
increase the safety of operation of elevator-controlling apparatus, because the control of the motor and
the car is left entirely in the hands of the operator
on the car after the car has come to rest. Should
the elevator car have been started from a station, it
would not be desirable nor necessary to. leave the
control of the car entirely at the will of the operator
from the station, for confusion rhight arise, and,
therefore, according to the apparatus, after the car
has been started from a station and come to rest
it may again be started from either a station or from

—

—

the car.

New

Double-jet Gasoline Torch.

The Turner Brass Works of Chicago are introducing the new double-jet gasoline torch illustrated
herewith.
The special features of this torch are
that the reservoir is fitted with a pressure gauge, the
burner is swiveled and a funnel is supplied which
automatically prevents overflowing and indicates when
The
the reservoir is properly filled with gasoline.
gauge shpws exactly the amount of pressure in the
reservoir, indicates when more pressure is needed
and enables the operator to determine at what pres-

) ,

FIG.

3.

ALTERNATING-CURRENT ELECTRIC ELEVATOR.
CONTROL SYSTEM.

and movable contacts (6) are closed, a portion of
each of the resistances (Y) and (Z) is short-circuited. In other words, that portion of resistance (Y)
included between the points (x) and (54) remains
and that portion of resistance CZ_) included
between the points (x') and (55) remains in circuit.
\'Vhen the middle pair of contact arms (3) are actuated, the portions of resistances (Y) and (Z) included between the points (y) (54) and (y') (55)
are still included in circuit, and when the upiDcrmost
contact arms (3J are actuated the whole of resistances (Y) and (Z) are short-circuited, it being understood that there may be any desired number of
steps in varying the resistances to short-circuit the
whole of (Y ) and (Z) as the motor speeds up.
The objects of another invention of Mr. Ihlder
are to improve upon tliat class of elevator-controlling apparatus utilizing both alternating currents and
direct or rectified currents in the motor-conlrolhng
in circuit

FIG.

2.

ALTERNATING-CURRENT ELECTRIC ELEVATOR.
CIRCUIT CONNECTIONS.

rush of current when the motor

is switched, a resistance is inserted in the circuit of the secondary
of the motor, which resistance is gradually shortAs is well known,
circuited, as the motor speeds up.
a three-phase winding for the motor or secondary is
the best for cases where starting resistance is inserted, and such secondaries may, of course, be enil)loyed in any induction motor, whether two-phase,
three-phase, or single-phase, provided it is designed
Such
for the same number of poles as the primary.
three-phase secondaries may be cither star-connected
or mcsh-connected, and they may be either lap or
v.'ave-wound. In view of these conditions the inventor prefers to use a three-phase secondary or
motor the winding of which may he of any desired
character, and between the circuit wires (50) (51)
and (52) led. respectively, from the brushes bearing
on the -slip rings (53} (54) (55). Preferably, noninductive resistances (X) (Y) and (Z) are inserted

circuits, whereby safety and certainty of operation
are secured and saving of current obtained. Fig. 3
is a diagrammatical
representation of circuits and
apparatus embodying this invention. Referring to
the drawing, (A) represents an electric motor, shown
this instance as an alternating-current motor,
in
which may he of any suitable type. Suitable means
should be provided connecting the motor (A) with
a car (B).
Means are provided for controlling the operation
of the car, both from the car and from a series of
stations (Y) (Y') {Y'), and push buttons or switches
(d) (d') (d") are provided at the stations, while
push buttons (e) (c') (e"). corresponding to the
floors or stations, are .provided upon the car.
Upon
the manipulation of a pu.sh button at the station or
on the car the motor will be set in operation to
move the car in one direction or another and oring
it automatically
to a stop at the desired station.
In

NEW DOUBLE-JET GASOLINE TORCH.
torch gives the most satisfactory results.
The failure of gasoline torches to produce their maximum heat is frequently caused by either too great or
insufficient pressure in the reservoir, and as the best
results with the Turner double-jet torch are obtained
at a pressure of from 30 to 40 pounds, this torch is'
entirely under control of the operator, and he is
enabled to obtain a temperature about twice that
The compound swiveled
of the ordinary torch.
burner permits the flame being turned in any
holds about two quarts
The
reservoir
direction.
of gasoline.
The torch is nickel-plated, and the maThis
terial and workmanship are of the very best.
torch is especially designed for use at the bench,
although it is not too heavy to be used as a hand
torch.
A one-quart torch of this type is also made.
sure the

May
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CORRESPONDENCE.

BOOK TABLE.
Their Theory, Construction AND Use. By E. J. Wade. London: The
Printing and Publishing Company.
Eleclrician
New York D. Van Nostrand Company. 1902.

North River ferry boats yesterday afternoon, with
considerable success. The apparatus used was of the

Secondary Batteries:

:

Pp. (5V1; by SV2 inches),
tions.

ix.,

492, with 265 illustra-

Price, $4.

work

general and the various
commercial types of storage batteries are considered, but nevertheless, as the author says, the book
"substantially resolves itself into a treatise on the
lead/lead-peroxide combination the storage cell of
commerce because all others still seem to be prac-

The scope of

this

is

—

—

tically

negligible."'

Due mention

is

made, however,

of alkaline and other types of cells and especially
the new Edison cell, which Mr. Wade speaks of as
"the latest and most promising attempt at a new
departure" from the lead cell.
The book is divided into 10 chapters, the first of
which is introductory and gives some early history,
nomenclature, and components and classification of
Chapter II. is mainly historical, lead
electrodes.
cells in their various constructions being considered.
Storage cells other than lead are next taken up,
Edison's battery receiving prominent mention. Then
the autlior discusses in succession in different chapters, the properties and behavior of lead cells, the
chemistry of lead cells, the design of lead cells, the
manufacture of lead cells, the treatment and testing
of lead cells, and the erection, connecting-up and
regulation of lead cells. The last chapter is devoted
to present-day cells and a number of English, American and Continental batteries are given separate
The American cells treated are the
descriptions.
Chloride (as made in the United States). Gould,
Willard. American. Porter, Clare. Reulerdahl, Sperry.

Osburn and Conrad.
There is a mass of valuable information in this
book on the subject of storage batteries and the
author has presented it in a fair and conservative
manner, due mention being made cf such information
that was obtained from manufacturers and not confirmed by impartial test. English battery practice is
dwelt upon, perhaps, more than the American reader
would desire, but this may be accounted for when
it is remembered that the development of secondary
batteries in this country was held back for many
years by patent litigation, and has only reached much
imiportance within the last decade. The illustrations
A
in the book are numerous and of good quality.
general index and an index of cells and electrodes
complete the work.

Allis-Chalmers
ture

Company

to

Manufac-

Gas Engines.

A. Rieppel of Nuremberg, Germany, the managing
director of the Augsburg-Nuremberg Manufacturing
Company, is now visiting this country for the first
time. His company employs about 16,000 men. Its
latest success has been with gas engines, both for
gaseous and liquid fuel. It has long built these
engines, in smaller units up to 400 horsepower and
operated w-ith petroleum, but for the use of waste
gas. as well as producer gases and in larger units
has recently developed an entirely new deit
sign constituting the result of many years of exThe engine, which is of the
tensive experience.
double-acting four-cycle type, generally in tandem
arrangement, is best adapted for the various purposes
of modern power development up to the largest units
required by municipal central stations and iron and
Mr. Rieppel's visit to this country was
steel works.
m.ade to interest the Allis-Chalmers Company in the
manufacture of the products of his company, and a
contract was entered into by the two companies giving the Allis-Chalmers Company the exclusive right
to manufacture and sell the Nuremberg gas engines
for this country and selling rights in many foreign
countries, especially the Far East and South Africa.

The Augsburg-Nuremberg Manufacturing Company,
under the direction of Mr. Rieppel, has made a phenomenal success with this new gas engine, having
within the last few months received orders for some
50.000 horsepower, throughout Germany and Spain,
for generating electric energy and for blast
furnaces and spinning-mill work.

chiefly

Lighting at Fort Sheridan.
The War Department at Washington, through

the
quartermaster-general, has finally awarded the contracts by which Fort Sheridan, the government post
about 26 miles north of Chicago, will be electrically
Alternating current will be supplied by the
lighted.

North Shore Electric Company from its Highland
Park station, and about 4,500 incandescent lamps
and 40 street lights will be necessary to illuminate
the buildings and grounds. The contract for the
wiring was secured by the Sanborn-Marsh Company
of Indianapolis. Electricity was only decided upon

A

regi-

after a sharp contest w-ith the gas people.
ment of regulars is stationed at Fort Sheridan, and
heretofore the officers' residences, barracks and
grounds have been lighted by oil lamps. When a
change was decided upon, both the electric and gas
people wanted the business, but the electric company
was successful.

The

have a special election
on June lOlh to vote on the proposition of bonding
the city for $ioo,QOO to improve the electric-light
plant and for putting in a sj'^stem of sewers.
city of Griffin, Ga., will

London

Letter.

—

London, April 29. Tlie trains which have been
delivered upon the experimental line of the electrified
service of the Metropolitan District Railway Company, as well as the Inner Circle, are now being fitted
with their electrical equipments on the spot. There
are two trains, one of which will be equipped on
the Westinghouse electropneumatic system and the
other on the British Thomson-Houston system, otherwise known as the Sprague system. When completed, a series of trial trips will be made to determine
which system of control is the better. The trains
are made up of seven coaches, three being motor
cars and four trailers.
Painted externally a bright
yellow, they appear entirely different from anything
hitherto seen on a surface railway in Great Britain.
In fact, nothing is done to disguise the fact that they
are built on Ainerican lines in British workshops.
Each car is 50 feet long, with seating capacity for
48 passengers in the trailers and a few less in the
motor cars, owing, naturally to the space occupied
by the driver's cab. All the seats are longways, on
each side of the car, with a passageway down the
center.
There are 16 electric heaters in each car,
fixed under the seats, a regulator being at one end
of the car.
Slide doors are provided in the center of
the coaches, which can be utilized as emergency
exits, if necessary, and in this respect they differ
from the cars on the Central London Railway. Otherwise they are very similar. Of course, one class of
passengers only will be provided for, as on all the
tube railways up to the present.
The government has just introduced a bill with the
object of facilitating the introduction and use of
Under this measure
electrical "power on railways.
the Board of Trade may issue orders, possessing
the same effect as acts of Parliament, authorizing a
railway to use electricity in addition to, or in substitution of, any other motive power.
The necessary
capital required for this purpose would also be authorized under these orders, and should any company object to the restrictions which the Board of
Trade may impose, power is given of appeal to the
railway commissioners. The precise object of the
bill
would appear to give a cheaper and quicker
method of enabling railway companies to secure these
powers than would ordinarily be the case, and being
a government measure, there is no doubt that it
It has already been read once.
will eventually pass.
The only tube-railway bill for London, providing
new lines, which has been allowed to proceed this
session, is one dealing with half the route over which
J. Pierpont Morgan proposed to build a line last year,
but had a misunderstanding with the parties in the
undertaking. This deals with two branches running
from the city to the north and northeast, and some
figures of cost have been now given to Parliament.
The proposed capital of the company is put at $30,coo,ooo, the portion of the "tube" wholly in the city
at $5,000,000 (a distance of about a mile), the cost
of the remainder of the tube at about $2,250,000 per
mile, and the remainder of the lines which are on the
surface, $1,125,000 per mile.
There are at present
three means of communication, more or less over
the same route, viz.. two steam railways and a tram-

way company which

is about to change over to electraction.
Therefore great opposition is being
given to the proposal by these concerns, and already
the proceedings before the House of Commons committee have lasted for three weeks, and the case may
be said to be about half finished.
large number of our municipal tramway undertakings are now introducing collapsible coverings to
the open top decks of their tram cars, and a corresponding increase in the traffic receipts is reported
In the case of the Liverpool tramin every case.
ways, the actual seating capacity of the cars has been
increased by nearly a dozen, and although the general appearance of the covering cannot be said to
improve the appearance of the cars, yet the financial
results justify the step, and this, after all, is the

simplest kind, consisting of a wire going to the masthead and one going to a submerged copper plate used
for what would correspond to the ground-circuit
connection in an ordinary telephone. These wires
were attached to ordinary telephone instruments.
conversation was carried on at a distance of about

A

700

feet.

The new offices of the Western Union Telegraph
Company and the Brooklyn District Telegraph Company have been opened at the corner of Fulton and
Johnson Streets. A new switchboard has been installed and a large force of men has been at work
connecting the 70 wires which lead into the building.
Manager Magowan has announced that a branch
office will be opened in the Germania Bank Building.
At a meeting of the rapid-transit commissioners
it was decided to take no action on the strike of the
rockmen and excavators employed on the subway
until Monday.
The general sentiment among the
contractors is that if by Monday the strikers do
not return to work their places should be filled without delay by any men v/ho can be procured. Such
action, it is feared, might precipitate riots unless the
entire line of the subway were well policed.
Officers and delegates of the Rockmen's and Excavators' Union met at the same time and it was decided
by unanimous vote to prolong the strike for a period
of six months or longer, if necessary, in order to
obtain the demand they now make on the contractors.
The men are nearly all Italians and number about
3.000.

Grout has declared against the plans
subways now being worked out by
Chief Engineer Parsons of the Rapid Transit Commission. He does not intend to oppose the plans for
rapid-transit extension when brought before the
board, but declares that they have serious defects in
that they provide for nothing but extensions and
Controller

for rapid-transit

connections with the existing lines of travel. Every
line suggested by Engineer Parsons is an extension
of some present elevated or surface line. The independent system, according to Mr. Grout, is that all
the proposed extensions should connect with the
main system of the undergronnd road, and not terminate abruptly at certain points, leaving these terminals at the mercy of the private corporations which
have connections at those points, which would make
the subway extensions useless, if the private lines
suddenly concluded to cease operations.
The Metropolitan Engineering Company has been
incorporated with a capital of $30,000. The company
intends to manufacture electrical advertising devices
in this city.
The directors are Frederick W. Jesser
and Alexander H. Laidlaw, Brooklyn Maitland E.
;

Manhattan.
Attornev Jerome has made public the report of an expert accountant, who has been examining the Metropolitan company's books for him. This
report sets forth that the deficit claimed by Messrs.
Hertle and Teichman is not substantiated either in
principle or in fact.
The liabilities which have been
Elliott.

District

omitted from the balance sheets, other than taxes,
would, when brought into the balance sheets, add
assets of a corresponding value.
The theory upon
which it is claimed that dividends paid were unwarranted or unearned is entirely wrong in principle.
O.

tric

A

main end

in view.
estimates of the Manchester corporation electricity committee for the coming year have now been
issued.
On the three generating stations the amount
to be expended is put at $1,150,000, and upon the
Some $200,000 will be
distributing stations $300,000.
spent on mains and $25,000 on motors.
The daily wireless-telegraph service from America
to the Times has now been inoperative for a fortnight.
Mr. Marconi, by the way, has been nominated
as a member of the council of the Institution of ElecW.
trical Engineers.

The

New York
New

York.

May

g.

—

Notes.

over which there was a sensational struggle in
the closing hours of the state Senate, has been sent
by Governor Odell to Mayor Low. The mayor has
made no decision as to what he will do, but it is
generally believed that a message recommending that
the bill be vetoed will be prepared. Commissioner
Monroe of the Department of Water Supply, Gas
and Electricity is opposed to the bill on the ground
that it extends the privileges of the East River Gas
Company, but the city gets no increase in compensation.
Formal protests have been made against the
bill by the Citizens' Union and the Merchants' Association.

Collins wireless telephone

was

May S.— The Waltham Street Railway Company, which is in financial difficulties, has
made a truce with the Newton Street Railwav Company and has been enabled to begin running cars, the
power and cars being furnished by the Newton company. The latter is a constituent of the Boston Suburban Electric Companies, and undoubtedly will

WalThe Newton company now owns the

eventually obtain the controlling interest in the

tham company.

Boston and Lexington, the Commonwealth Avenue,
the Wellesley and Boston and the Newton and Boston Street Railway Companies.

The New England Trackless Trolley Company has
its name to the American Trackless Trolley
Company and has increased its capital stock from

changed

$9.coo to $500,000.

The Lynn Gas and Electric Light Company has
declared a quarterly dividend of 2^/^ per cent, and
an extra dividend of 25 per cent. The latter will require the disbursement of $143,750 from accumulated
earnings, which amounted to $518,507 on Tune 30,
1902, the close of the company's fiscal year.
The
company's

capital

amounts

to $575,000.

The Crest Manufacturing Company of Cambridge,
Mass., manufacturer of automobiles, has elected the
following-named officers
President, H, W. Lamb
of Brookline, Mass.; vice-president, Isaac Davis:
treasurer and manager, W. O. Adams of Cambridge,
:

The Remsen East River gas

bill,

The

New England News.
Boston, Mass.,

tested

on the

Mass.

The Holyoke (Mass.) Street Railway Company
and the Laborers' Union have had a controversy
over wages which has been settled by the company
granting an increase of 25 cents per day and making
the working day one hour shorter. The men will
get $2 for nine
for eight hours.

hours'

work.

They demanded $2

Foster Crowell and H. W. Brinckerhoff. civil engineers Dr. George A. Soper, an expert on sanitation,
and F. F. Woodward, secretary, and N. Planter of
the Merchants' Association of New York, forming
the association's sub-committee on engineering and
;

sanitation,

recently inspected the Boston street-rail-
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transportation, as a part
the association's investigation of New York's
facilities.
transit
On Maj' I St a gale of wind demolished two car
barns and damaged three cars in Adams, Mass.^ belonging 10 the Hoosac Valley Street Railway Com-

way methods of passenger

of

pany.

The Connecticut House of
passed a

bill

Representatives

incoriiorating the Wallingford

Company and authorizing it to build an
way from ibc Wallingford terminus of
hiectric

Company's

lines

to

has

Tramway

electric rail-

the Meriden

Montowese, where

it

connect with the Fair Haven and Westville Railroad Company's system, forming the connecting link
in the continuous electric railwaj' between New York
and Boston. The company has a capital of $500,000
and it can make traffic agreements with connecting
companies. It has almost unlimited powers of consolidation, with gas. electric-light, power, or railway
cimipanies. Waller J. Leavenworth, Frank A. Wallace. George E. Dickerman, Charles B. Yale and
Ralph T. Ives af Wallingford are the incorporators.
The Connecticut Legislature has passed a bill auwill

the

thorizing

Windsor Locks and Rainbow

Railway Company

to increase its capital

from

Street
$100,-

000 to $300,000. The company's franchise allows it
10 build an electric railway between the Windsor
terminus of the Hartford street railway and the SufThis
field terminus of the Suffieki street railway.
will complete a through electric line between Hartford, Conn., and Springfield, Mass., on the w'est side
of the Connecticut River.
The Norwich, Mystic and Westerly Street Railway
Company has begun surveys for an electric railway
between Norwich. Conn., and Westerly, R. I., via
Preston. Ledyard, Stonington and North Stonington,
Conn. The company's stock amounts to $700,000
and it is authorized to make traffic arrangements or
consolidate with other street-railway companies in
Connecticut or Rhode Island. State Treasurer Henry
H. Gallup. Costello Lippitt, William B. Young, Reuben S. Bartlett, .-\aron Lucas and Ediwn H. Knowles
are the incorporators.
The Somers Electric Company has been incorporated by a special act of the Legislature. It has a
capital of $50,000 and is authorized to make and sell
for lighting and power in the town of
Somers, Conn., and adjacent towns in Massachusetts.
As a result of a hearing reported in a previous
letter, the Massachusetts railroad commissioners have
issued a finding stating that the management of the
Gloucester lines of the Boston and Northern Railroad Company is incompetent and that the company
should use heavier rails in that city.
The stockholders of the Danbury and Harlem
Traction Company have ratified the directors' action
in favor of increasing the stock and issuing bonds.
The company has made an underwriting contract
with A. M. Chandler, a Philadelphia banker. It is
electricitv

believed that there are now no more obstacles to
the building of the company's electric railway between Danbury, Conn., and Golden's Bridge, N. Y.,
B.
a distance of 17 miles.

May

The annual meeting of the stockholders of the
Consolidated Railways, Light and Power Company
was held recently at Wilmington, N. C, and the old
were re-elected.
Dr. George E. Coughlin of

Illinois,

who

is

Ottawa, Out.,

May
is

Detailed information will soon be given out.
Electrical experts from New York have made a
survey of the city of Richmond, Va., to discover the
cause of the electrolysis which has been doing much

—

its
power plant at Niagara Falls.
The
specifications for the plant are completed and call
for five generators of 12,000 horsepower each, making 60.OCO horsepower in all.
These generators will
be the largest in the world.
The company expects
electricity
in
Toronto
in about two years.
to deliver
company organized by Mr. B. E. Kingman, with
whom are associated several American capitalists,
has concluded arrangements for establishing at
Shawinigan Falls, Que., works for the production, on
a large scale, of ferro-manganese. The negotiations,
which have covered several months past, were concluded a few days ago, and cover the delivery to the

erecting

A

the Shawinigan Water and Power Company of electrical power to the amount of 5,000
horsepower.
The necessary plant will be installed
at once, and to facilitate the operations of the company during the construction of permanent works a
temporary arrangement has been made with the
Shawinigan Carbide Company to operate in a part of
the latter company's buildings.
This will allow the

company by

manganese company
next.
trical

to begin
production in July
installation will employ 1,200 elechorsepower, and the output will be sold to

The

initial

manufacturers of
United States.

steel,

boili

in

Canada and

the

W.

N. C.

May 7.— Richmond and

Norfolk

fVa.) capitalists have purchased the .franchises of
Rnannkc Navigation and Water Power Company
near Weldon, N. C. it is said that the purchasers
will build electric lines and enlarge the power of
the

the

canal.

Negotiations for the merging of the street railways
of Chattanooga, Tcnn.. are said to have been practically concluded.
The new company will be known
as the Chattanooga Light and Power Company,
chartered in New Jersey, with $750,000 capital.
Large amounts will probably be expended in im-

prnvements.
Two 80-horsepower dynamos have been contracted
for by Dr. J. I. Triplett of Woodstock. Va., for installing in the
^Vood stock.

flour mills

and lighting the town of

Michigan.
Detroit,

May

9.

— The

Detroit, Ypsilanti,

Ann Ar-

bor and Jackson electric line is working on an extension to Vandercook Lake, about four miles south
of Jackson.
feature of the new line will be an
extension bridge over the Michigan Central and

A

Lake Shore and Michigan Southern tracks.
An automobile Hue has been established in Bay City
and West Bay City in opposition to the electric lines.

betwen College Park and East Point, to supthese towns with 'ight, a contract to this effect
having been made.
L.

The Kalamazoo Valley Power Company has been
granted a franchise for a pole line througli the city
of Marshall.
The line will carry high-potential

a plant
I>ly

wires.

From the Buckeye
Cleveland,
Ohio,
May
representing Willard

9.

State.

— Dr.

John-

D.

J.

&

Mucbmore

son,

Co.

of

Newark, N. J., has purchased the rights-of-way
and franchises which Dr. O. C. Stutz of Upper
Sandusky secured for an electric road between Malion and Tiffin.
This is an important connecting link
between northern and southern Ohio roads.
It is staled that' the Springfield and Xenia Traction Company, now owned by the Bushnell syndicate
of Springfield, will build a branch line, beginning at

Yellow Springs and extending to Clifton, Jamestown and Cedarville. The promoters are planning
to begin work on the Springfield, Troy and Piqua
line within a short time.
A portion of the Troy end
of the road has already been graded.
An ordinance has been introduced in the City
Council of Cleveland providing for the issue of $200,000 worth of bonds for the purpose of building a
municipal light and power plant. Charles E. Phelps,
Jr., of Baltimore made a report to the council to the
effect that a plant sufficient to light the West Side,
furnish lights for the public buildings and a great
amount of current for power could be built and
equipped for a little over $375,000, and that the street
lights could be maintained at $53.67 each.
The present contract price is $75.
Mayor Tom L. Johnson's
message strongly advised the plan of establishing a
light and power plant by the city, and this ordinance
was prepared to start the ball rolling.
The annual meeting of the stockholders of the
Cincinnati Gas and Electric Company was held MonAn increase of $2,000,000 in the capital stock
day.
was authorized. The new directorate consists of the
following-named gentlemen
A. Hickenlooper, S. R.
Burton, J. T. Carew, B. S. Cunningham, W. A. Goodman, R. A. Holden, Jr., A. H. Hinkle, Norman G.
Kenan. M. E. Moch, C. H. Rowe, Charles P. Taft.
J B. Foraker, Jr., M. M. White, William C. Proctor
and J. G. Schmidlapp. On account of pressure of
other business, George Bullock and M. E, Ingalls

George Silsby, an electric-railway promoter, who
conceived the idea of building the Saginaw Suburban railway, and of which he was president, was
forced out of office at a late directors' meeting, his
place being taken by A. G. Bishop, cashier of a
Flint bank.
Mr. Silsby has instituted suit to recover
salary due him and $60,000 expended by him. As
the company now has good financial backing, it will
go ahead with the completion of the road between

Saginaw and Flint.
The Grand Rapids, Holland and Lake Michigan
road, running between Grand Ranids and
Holland, is being double-tracked between Holland
and Macatawa Park.
This company has also made
arrangements with the Graham & Morton boat line
to carry the perishable freight immediately to Grand
Rapids upon the arrival of the boats from Chicago

electric

the

in

morning.

This will bring the freight

into

Grand Rapids seven hours earlier than heretofore.
The proposition to bond the city of Belding for
an electric-light plant was carried at a recent election.

A

party of Detroit capitalists, with Dr. J. B. Kennedy, will organize a company with a capital of $too,000 for the construction of an electric line from the
present Rapid Railway line to the Grande Pointe
Hotel and loop around the head of the island, following the shore line of the "Flats." The new line
will receive its power from the Rapid Railway.
The Lansing, St. Johns and St. Louis electric road
is
contemplating an extension to Mount Pleasant,
Evart and Cadillac. This is the line for which B. J.
Arnold of Chicago is furnishing the new system of
electropneumatic equipment, the operation of wdiich
is being watched with interest.
C. G. W.

:

resigned.

The officers chosen by the board of directors of
the Cincinnati Gas and Electric Company are as follows
President, Andrew Hickenlooper
vice-president, Norman G. Kenan
treasurer, Henry A. Branhorn
secretary and assistant treasurer, H. W. G.
Sage auditor, H. R. Cooper.
;

;

The Sandusky Heating and Lighting Company,
Sandusky, has been incorporated with a capital stock
of $125,000. George H. Tuttle, C. I. Ashley and
others are interested.
J. B. Hoefgen will again apply to the Cleveland
council for franchises over 11 different routes, over
about the same streets as the old franchise, which
was defeated, provided for. He will be aided by

Tom

Mayor
L. Johnson.
The Citizens' Taxpayers'
As.sociation favors seven tickets for a quarter.
The Canton-New Philadelphia Street Railway
Company has purchased the property of the Tuscarawas Traction Company, consisting of lines from
Canal Dover to Uhrichsville, and from Uhrichsville
to Dennison.
The purchasers assume a bonded indebtedness of $250,000, which the Mandelbaum-Pomerov syndicate had on

it.

The Dayton and Southwestern Traction Company
rf Dayton has been incorporated for the purpose of
building an electric line from Dayton to Camden.
The capital stock is $10,000, and the incorporators are
M. L. Mowser, V. J. Drayer, A. J. Miller and others.
The' Ohio River and Columbus Railway Construction Company has been incorporated in West Virginia with a capital stock of $25,000. for the purpose
nf building an electric road from Ripley. Ohio, to
Hillsboro and other points.
B. G. Blair, Albert
White of Ripley and others are the incorporators.

The following-named companies have opened

Southern Developments.
Charlotte,

O. M. C.

will be S6V2 miles in length.

It

will erect

damage in the city.
The Pope Electrical Company of Atlanta

;

The Toronto and Niagara
g.
making satisfactory progress in

1903

pany had just been financed for $2,500,000, and that
they expect to have it in operation by November.

inter-

ested in the inlerurban electric line between Greenville and Anderson. S. C, says that the Hue is a
go and that the capital stock has been subscribed.

:

Power Company

6,

officers

:

Canadian Intelligence.

1

offices

in the Citizens' Building, a new office building, corner
of Euclid Avenue and Erie Street, Cleveland: General Electric Company. Electric Storage Battery Company. Algonquin Electric Brake Company.
The executive committee in charge of the improvements of the Lake Shore electric-railwav lines has
voted to recommend the expenditure of $125,000 for
ballasting, lengthening switches and other improvements. Ten new cars v/ill be put on the line.
The Eastern Ohio Traction Company will sell
$500,000 of its five per cent, bonds at once, the proceeds to be used for improvements. A branch will
be built from Garrettsville to Warren, a distance of

15

miles.

At a meeting held in Cincinnati a few days ago
the affairs of the Richmond and Portland find.")
Traction Company were discussed. Peter Schwab of
Hamilton, one of the promoters, said that the com-

Information from Indiana.
May 11. The Logansport, Hammond

—

Indianapolis,

and Chicago Traction Company was incorporated
week.

The

stock

last

placed at $100,000, and
George F. McCulloch, Horace C. Stilhvell, A. L.
Drumm and H. F. Guthrie are named as directors.
The company will build from Logansport to Chicago
by way of Winamac, Valparaiso, Star City, Winona,
Hobart, Royal Center, Whiting and Hammond and
other intermediate towns. It is understood that work
will be Degun as soon as it is possible to get material
and workmen on the field.
Messrs. Hubbard and Yorder, representing In-,
dianapolis and Chicago capitalists, secured a franchise
for an interurban line from Madison, on the Ohio
River, to Columbus.
This line when completed will
connect with the Indianapolis, Franklin and Columbus
line, and thus give Madison direct trolley connection
with Indianapolis.
An event of considerable importance was the purchase by the Union Traction Company of all interests
of the Ft. Wayne and Southern Traction Company
which undertook to construct a line from Ft. Wayne
to Marion by way of Huntington and Warren.
The
company immediately reorganized by electing George
F. McCulloch president of the company.
Mr. McCulloch says work on the line will be pushed as it
is intended to make it a part of the proposed through
line from Indianapolis to Ft. Wayne.
The purchase of stock of the Indianapolis, Shelbyville and Southeastern Interurban Company by R. C.
Light. Fletcher Hines and other Indianapolis men
during the week gives them a controlling interest
in the road.
The company is now building an extension from Shelbyville to Greensburg with a view of
reaching Cincinnati later on.
reorganization of the
company's management is now anticipated at the next
meeting and President Adams will be succeeded by
an Indianapolis man.
C. L. Henry, president of the Indianapolis and
Cincinnati interurban line, now building, says he has
discarded the idea of equipping bis power bouse at
Rushville with turbine steam engines. *'We have
found that the turbine engines now in use are yet
in the experimental stage and we prefer to let the
other fellow do the experimenting for awhile," said
capital

is

A

he.

The Consolidated Traction Company,
line
a

building a
to Indianapolis was granted
enter Indianapolis, through Holmes

from Crawfordsville

franchise

Avenue

to

to

the local

company's

line

in

Michigan

Street.

Oxford (Ind.)

officials arc ready to contract for the
construction of an electric-lighting plant.
The Indianapolis Electric Manufacturing Comnany
has been incorporated to carry on the manufacture
nf electrical apparatus and to furnish motive power.
Hcnrv E. Kattman. Ansel Fatout and C. E. Morgan

arc directors.

F.

May

i6,
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Northwestern Notations.
Minneapolis, Minn., May 9.— A

strike of electrical
•workers at Dulutli, Minn., has been settled by arThe men get their hours reduced to eight,
bitration.

reduction of wages.
The electricians of Butte, Mont., want higher
wages. They have been receiving $3.75 per day, but
want $4.50, with a uniform working day of eight
hours.
W. P. Fowler of Morris, JNIinn., who has a lightmg
plant, seeks a franchise for 15 years, and a contract
for street lighting for a similar length of time.
An electric railroad is projected from Warroad to
Stephen, Minn. Warroad is on the southwest shore
of Lake of the Woods, and has railroad connection
with Winnipeg, but is otherwise not accessible save
bv stage for 75 miles from Stephen.
'An alderman at Duluth suggests the appointment
of a street-car inspector by the council whose duty
day, on
.t shall be to ride on a number of cars each
every line, observing the conditions, number of passengers carried, heating of the car, congestion of
traffic, and other items of interest.
W. M. Brogan of Omaha has formed a partnership
at Rochester, Minn., with Roth & Freeman for an
electrical supply business.
Citizens of Dubuque, Iowa, have subscribed for the
necessary bonds to insure the construction of the

without a

proposed Iowa, Illinois and Wisconsin electric railway. Work is soon to be begun. The line will cost
$750,000.
It is

understood that the Burlington Railroad will

out its plan of extending an electric-trolley
"from Lead to Spearfish, S. D.. this summer.
The Grand Forks (N. D.) Storage and Commission Company has engaged in business and will carry
The manager, James R.
a line of electrical supplies.
Fulthorpe, has been with the city electric-light plant

said the electricians ask an increase from $3.75 to
$4.50 per day.
At a recent meeting of the stockholders of the
Fort Benton (,Mont.) Light Company it was arranged to secure the controlling interest in the stock
held by local persons, in order that improvements
may be made and better service given. New machinery has already arrived, which, when put in
place, will effect a great saving in fuel and at the
same time nearly double the power.
Samuel Mendenhall, manager of the Gallatin Light,
Power and Railway Company of Bozeman, Mont.,
York, to arrange the details of
has left for

New

the transfer of the plant, which, it is understood,
has been sold for about $25,000 to eastern capitalists
who propose to build an up-to-date electric plant this
summer. W. A. Livingston will in all probability
be the manager.
R. W. Ferris, a prominent contractor and mining
man of Boise, Idaho, who has the contract for the
big irrigation dam and canal at Twin Falls, on the
Snake River, has purchased machinery, including
an electrical plant, at a cost of over $40,000, all to
be installed at Twin Falls, Mont.
The City Council of Sandpoint. Idaho, has granted
M. R. Rutherford of Missoula, Mont., a franchse
H.
for an electric-light system in that town.

—

The

society's

carrv

of

line

committee, whose business is to investigate the matter, consists of Messrs. Ando and Shioya of the
Tokyo Electric Car Company, Mr. Arita of the
street-railway, and Mr. Kodama of the Tokyo Electric Light Company.
The representation asks for
a simplification of the procedure required for obtaining the railroad charter, permission to construct
an overhead-trolley system within the city, nonrestriction of speed for the traffic in the suburbs, etc.
On March 12th Ryojiro Dogura obtained permission from the governor-general of Formosa to construct a waterpower plant for the purpose of generating electricity in the vicinity of Taipeh, and to
supply electric power to the city. The capital for
the business is said to be 200,000 yen (about $100,coo). Mr. Dogura believes that he can supply 3,000
electric lights, each light being 16 candlepower, and
costing iM: yen (about 62 cents) per month.
It appears that a hitch has occurred in connection
with the construction of the Hanjin electric railway,
now under construction at Osaka, Japan. It is proposed to run the line through certain public roads
The
at the northern end of Fukushima, in the city.
Osaka municipality claims that the public roads of
the city are the city's property, over wdiich the municipality, since the outbreak of the trouble with
the Osaka Gas Company, claims the sole right of
The dispute is very similar to th^t arising
control.
It is
out of the Osaka Gas Company question.
maintained on one side, however, that the Hanjin
Electric Railway Company is already in possession
of a charter empowering it to construct the line, this
having been obtained from the ministers of state in
accordance will the railway act, so that the Osaka
municipality is not entitled to raise any objections
It is reported the case
to the roads being used.
will go to the courts, and will be fought hard by
both sides.
Subscriptions for the newly organized Tamagawa
electric railway, whose projected route runs from
Shibuya to Futagono-watashi (Twin's ferry) of the

East Grand Forks.
H. H. Eckstromer has formed a new electrical
company in Minneapolis, to be known as the Northwestern Electrical Company. It will do a general

in

electrical and construction business
in the Andrus Building.

and have

offices

The Western Union Telegraph Company has resumed messenger service in Duluth, after the strike,
employing girls, men and some non-union boys. The
striking boys have inaugurated a co-operative mes-

senger service.

railway of Independence, Iowa, have once more been transferred
The new company will nut on new
to new owners.
cars at once and make repairs to the system.
Electrical machinery has reached Whatcom, Wash.,
for the power plant of the Nooksack Falls Power

The Gedney Block and the

street

Compam', where it will remain until the new railroad
extension to Nooksack Falls is completed. The company's intention is to have the power plant in operation

by the

first

R.

of September.

Among

the Rockies.

A

meeting of promiSalt Lake Cit}', Utah, May 7.—
nent citizens of Utah County was held recently, at
which the proposed dyking of Utah Lake was disThe meeting was conducted by the officers
cussed.
of the Utah Lake Association, which was organized
committee was appointed with
some time ago.
instructions to co-operate with the state engineer
and irrigation commission with a view to learning
definitely the feasibility of converting the lake into
controversy between Salt
an immense reservoir.
Lake and Utah County people regarding water rights

A

A

in the lake has been long pending, and an effort will
be made to bring about an amicable settlement of this
Government engineers will be invited to look
issue.
into the project, and if they consider the plan a
good one, pecuniary aid from the government will be
This
solicited for the construction of the reservoir.
proposition has been agitated for years, and the pres-

ent active interest in the matter indicates that some
definite action towards the fruition of the scheme
Early action in the
will be taken at an early date.
matter has been made imperative on account of the
lake by the Jordan
from
the
w^ater
drawn
amount of

Narrows electrical pumping plant.
The County Commissioners of Utah County have
granted a franchise for the construction and operation
of an electric railway and telephone system at Provo
The incorporCity, Utah, and surrounding towns.
ators of the new company are United States Senator
Reed Smoot, Jesse Knight, C. E. Loose, George
Havercamp and S. R. Thurman.
Work is proceeding as rapidly as possible on the
dam and power plant on Lolo Creek, near Greer,
On account of the high water work has
Idaho.
been retarded, and it is probable that the dam,
which is being built uoon an elaborate and permanent basis, will not be completed until early in DeG.
cember.

—

Butte. Mont., Jlay 7. The Butte Electric Comstruction Company of Butte has filed articles of incorporation w'ith the secretary of state for the purpose of transacting a general machinery' business.
The concern is capitalized at $20,000. and of this
amount one-half has already been subscribed. The
directors are A. B. Elliott. Charles Bowman and
Robert F. Hopper.

Trouble is expected in electrical circles in this
very shortly. It is stated that the electricians
have made a demand for an increase of wages and
It is
for a uniform working day of eight hours.
city

Tama River, a distance of three miles, in Tokyo,
Japan, will be invited in a short time. The scheme
of constructing an electric railroad to be used for
the transportation of the gravel of the Tama River
P.
to the city, has been on foot for some time.

PERSONAL.
of a certificate of merit has been made
to W. J. Phelps of Detroit by the Franklin Institute
of Philadelphia for his invention, the Hylo incandescent electric lamp.

The award

Bernard E. Sunny, w^estern manager of the General
Electric Company, was re-elected president of the
Civic Federation of Chicago at the ninth annual
meeting of that body held on May Sth. All the old

were

officers

Frank

J.

re-elected.

Sprague of New York has been awarded
Cresson medal by the Franklin Institute

the Elliot
of Philadelphia for the benefits to the operation of
electric roads derived from the application of his
multiple-unit system of train control.

Briggs C. Keck sailed from San Francisco on May
6th for the Philippine Islands, where he will have
charge of the accounts of the new rapid-transit company at Manila. Mr. Keck was at one time treasurer
of the LTnited Railways Electric Company of New

York

of making electrolytically active finely divided iron
for the electrode.

John F. Calderwood, who left Chicago a year ago
become assistant to the president of the Brooklyn
Rapid Transit Company of Brooklyn, N. Y., was, on
May 5th, elected vice-president and general manager
of the company. The promotion was a great surprise to Mr. Calderwood.
It is only a few years
since he was a reporter on a Chicago paper.

to

G. Marconi was made a Roman citizen on May
7th by Prince Colonna, the mayor of Rome. In the
afternoon Marconi delivered a lecture in the great
hall of the capitol before King Victor Emmanuel
and a large ^audience on what he had done and what
he hopes to do in wireless telegraphy. At the conclusion of the lecture the king shook hands with
Marconi and called him a glory to Italy.

Joseph W. Mauck, vice-president and manager of
Chicago and Milwaukee electric railway, was
a farewell greeting at Fort Sheridan Park
pavilion, near Chicago, on the evening of May 7th
by the employes of the company. Mr. Mauck has
been elected president of Hillsdale College, Michigan,
where he will soon take up his new work. At the
meeting he was presented with a number of valuable
presents by the employes and directors.
given

Tokyo, April 15. The Japan Electric Society of
Tokyo, Japan, is preparing a representation to the
government in reference to the official principles
administration.

Thomas A. Edison was granted last week three
United States patents. One of these is for an improvement in grinding rolls and the other two relate
to his new alkaline storage battery and consist ^f an
improved electrode of ::opper and iron and a process

the

Jottings from Japan.

electric-railway

Pa., on May sth, by a number of robbers.
Jewelry and several valuable papers were taken.
Mr. Drawbaugh is 73 years of age.

risburg,

city.

A. W. Martin, secretary to the general manager of
the New York, New Haven and Hartford Railroad
Company, has resigned that position to accept the
general managership of the Worcester (Mass.) and
Connecticut Eastern street railway, which is controlled by the railroad company.

Daniel Drawbaugh, w'ell known for his early telephone inventors, and a man of wireless-telegraph
ideas, was beaten and robbed at his home near Har-

William A. Jackson, grand president of the ElecWorkers' Union of the United States and
general foreman of the aerial and underground electric-circuits department of the city of Chicago, was
married to Miss Josephine Williams, stenographer
for City Electrician Ellicott, in Chicago on May 7tli.
After the wedding the young couple departed for a
trip to Washington.
Mr. Jackson has been in the
employment of the city for nine years and has a host
of friends who- extend their congratulations.
trical

ELECTRIC LIGHTING.
An

Can-

electric-light plant is being established at

Mo.

ton,

Neola and Muscatine, Iowa, are about

to

install

of

estab-

electric-lighting plants.

Anita, Iowa, is agitating the
lishing an electric-light plant.

A

new

electric-light

soon be erected at

New

question

and waterworks plant
F'ranklin Mo.

will

The Calumet (Mich.) Heat, Light and Power
Company was recently incorporated with a capital
of $80,000.

The city of Kenton, Tenn., will issue bonds in
the amount of $12,500 for an electric-light plant, to
be erected at once.
D. O. Lively, T. J. Douglas and T. W. Freeman
have organized a light and power company at Sour
Lake, Texas, with a capital stock of $10,000.
the municipal electric-light plant,
business blocks at Kennebunk,
4th, entailing a loss of $100,000.

Fire destroyed

two

mills

Maine, on

and

five

May

a recent election in Sandersville, Ga., the voters
decided to issue $30,000 bonds for the erection of a
municipal electric-light plant and waterworks.

At

The

city of Martinsville, Va., will receive bids un23d for a franchise for installing an electricAddress S. A. Gravely, city

May

til

light plant for the city.
clerk.

The contract has been let for the new electriclighting plant for the Chattanooga (Tenn.) Light
and Power Company. The plant is to cost about
$200,000, it is said, and when complete will furnish
power for the Chattanooga Electric Railway Company, also.
Electric Company has taken possesmunicipal lighting plant of Ballard,
Wash., under a 50-year lease, and will begin work
at once to increase the capacity of the plant from

The Ballard

sion

its

of

the

maximum

lights.

An

of 2,500 lights to a capacity of I7,500

800-horsepower plant for manufacturing

purposes will be installed and machinery
purpose will be on hand in a few weeks.

for

the

The City Council of Park River, Walsh County,
N. D., will receive applications for the position of
superintendent of the electric-light system and waterworks of the city for a period of 6% months, commencing June 15th, the vacancy being caused bv the
resignation of the present incumbent. If his w'ork is
satisfactory the successful applicant will likely be
hired for another year. Applications should be sent
Smith-Patersen, city attorney. Park River,
E.
to

N. D:

The entire plant and equipment of the .\shland
(Ore.) Electric Power and Light Company will be
transferred shortly to the Siskiyou Electric Power
and Light Company, a California incorporation. The
latter company has developed power on Fall Creek
and Klamath River to the amount of 22,000 horsepower, and its plan is to supply townis in southern
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Oregon and northern California with power for electric lighting, street railways and manufacturing enurprises.

ELECTRIC RAILWAYS.

number of regular students at present is given at
Over 500 pages are full of information and
records of the various departments of the institution.
Considerable space is devoted to Sibley College of

2,968.

charges of failing to provide screens to separate the
races in the street cars in New Orleans. He was

Mechanical Engineering and the Mechanic Arts, organized as a technical and professional department
of the university. The electrical-engineering department of the college is in charge of Professor Harxis
J. Ryan, M. E., assisted by Professor Henry H.
Norris, .M. E. Sibley College has SS6 regular' stu-

fined $1,100.

dents.

H. P. Pearson, Jr., ex-president of the New OrCompany, has pleaded guilty to
leans Railway

Promoters of an electric railway to connect Decatur and Bloomington, 111., announce that their plans
have so far progressed that the contract has been
let for the construction of a power house at Clinton
to cost $175,000.

The first car over the new electric road between
Ulica and Little Falls. N. V.. was run last week.
Enthusiasm among the residents along the line ran
Regular service has been inaugurated, cars
high.
leaving each end of the line every half hour
At a recent annual meeting of the stockholders of
the Springfield (111.) Traction Company. George W.
Parker of St. Louis was re-elected president: A. J.
H.
C.
Eisennieyer of Springfield, vice-president
Smith of St. Louis, secretary, and J. F. G. Beiitley
of Springfield, treasurer.
;

Belgian newspapers slate that the International
Sleeping Car Company has given orders for building
an electric autocar, which by August next will be
running upon the Belgian State railroad between
The distance of 78^;^ miles
Brussels and Ostend.
will be covered, it is slated, in less than an hour.
The car will carry 40 passengers.
Rails are being delivered for the track of the extension from Decatur to Springfield. III., of the Dan-

Champaign and Decatur Interurban electric
railway. Cars are already running between Champaign and St. Joseph and between Danville and Vermilion Heights. A gap between St. Joseph and Vermilion Heights will be completed and cars running
by July 1st.
ville,

The stockholders

of the

Hammond. Whiting and

East Chicago Electric Railway Company, a road controlled by the South Chicago City Railway Company,
held their annual meeting in Hammond, Ind., on

May

/th.
The retiring directors were re-elected and
President, D.
the following-named officers elected
secvice-president, D. M. Cummings
F, Cameron
retary and treasurer, O. S. Gaither.
:

:

:

The right-of-way for the electric railway to connect Kenosha, Wis., and Waukegan, 111., has practically all been purchased, and the work is about to
be begun. The road is to be built by Bion J. Arnold
of Chicago and will probably be equipped with the
Arnold electropneumatic railway system now under
The new line will unite w'ith
test in Lansing, Mich.
the Chicago and Milwaukee road at Waukegan.

Out of 500 registered automobile owners in Cleveland, Ohio, 261 own gasoline vehicles, 145 steam and
94

electric.

A. Singer of the New York
(Conn._) Electric Railway Company
a large automobile to use for making
inspection trips over the road and to reach the
scenes of accidents.
President

Charles

and Stamford
has purchased

Captain Henry H. P. Deasey recently accomplished
an automobile journey from London to Glasgow
without stopping the engine or the car. The journey of 427 miles was made in 21 hours and 16 minutes, in the face of rain and a gale of wind.

A

Parisian engineer has invented a new electric
water sprinkler which will sprinkle the street at a
rapid rate.
It
will be an automobile, and will be
able to water the Champs Elysees and the Avenue
Bois de Boulogne in 15 minutes. The machine costs
but $3.oco. If successful, the city will order a large

number.

SOCIETIES

AND SCHOOLS.

of electrical engineering of Iowa
State College at Ames, Iowa, has recently moved
into commodious quarters in a new engineering hall.
The new lalxjrato-ries include a dynamo laboratory,
which is equipped with 20 experimental dynamos
and motors, a bank of 20 transformers and suitable
lamp banks and swilchl>oards. In addition, there
is a good equipment in electrical measuring inslrumenls and all appliances requisite to a complete and
practical laboratory course in electrical engineering.

The department

The

Bulletin of Purdue University, Lafayette, Ind.,
for its March issue takes the form of the annual
catalogue of the university for 1902-1903. It contains lists of faculty and students, equipment of the
university, courses of study, conditions of admission
and miscellaneous and general statements. The summary of students shows a total attendance for this
year of 1.336. W. E. Goldsborough, professor of
electrical engineering, and his associate. Professor
C. P. Matthews, are well known to the electrical

world.

The Register

1902-1903 has just been issued
by Cornell L^niversity. It is a complete catalogue,
embodying the university records, and gives a list
of the students, professors and facultj*. The total
for

t6,

1903

mainder of the cable as fast as possible. The station
in Manila will be put in readiness, and the first messages to come direct from the Philippines will probably pass between the President and Gov. Taft on
the morning of the Fourth of July. Immediately
after this exchange of messages a test will be made
as to the time consumed in encircling the globe with
a telegraph message.

SPACE TELEGRAPHY.

Ainong

the subjects of theses to be presented by
candidates for degrees of Lehigh University this coming June are the following by electrical-engineering
students: "An Investigation of the Thermal Conductivity of Various Steam-pipe Coverings by an Electrical Method and a Discussion of Its Bearing on
Central-station Economy;" 'Experimental Study of
the \"ariation of the Stray Power Losses in Directcurrent Dynamo Machines;" "Experimental Study
of a 7.5-horsepower Induction
Motor;" "Experimental Study of an Open-coil Arc-lighling Dynamo;"
"Experimental Study of the Instantaneous' Contact
Method of Measuring Alternating Elect romolive
Force and Current;." "Experimental Suidy cf Liquid
Rheostats:" "Tests on Alternate-current Transform-

At a recent meeting of the board of directors of
the Marconi \yireless Telegraph Company of America the following-named officers were elected:
First
vice-president, Guglielmo Marconi; second vice-president and general manager, W. H. Bentley secretary
and treasurer. John Bottoniley. It is said to be the
intention of those in control of the company to consolidate the American and Canadian companies. Willard R. Green, who was in control of the American
company, has sold his interests to J. D. Greenshields,
who controls the Marconi Wireless Telegraph Company of Canada.
;

MISCELLANEOUS.

ers."

The annual

PUBLICATIONS.
The Century Glass Company

of Bellaire. Ohio,
glassware, has issued a
booklet descriptive of opal electric shades and shades
and cylinders for incandescent burners and a new
edition of its Red Book, which describes the inner
and outer globes and shades for arc lamps that the

manufacturer of

company

W.

carries

N.

electrical

in

stock.

Matthews &

Bro., 6co Carleton Building,
Mo., have issued a neat 27-page catalogue
relating to guys and guy anchors.
Interesting illustrations show the many uses to which the Stombaugh guy anchor can be put. Reliable data on the
holding power of the different sizes of anchors and
methods of finding the strains met with in pole-line
construction are given.
The front cover of the
booklet bears the appropriate inscription, "Let Us
Cast Your Anchor."
St. Louis,

The Chicago Fuse Wire and Manufacturing Company of Chicago has just issued a new catalogue
descriptive of fuse wire, fuse strip and fuse links
for electric-lighting and power circuits, also fuse
blocks and fuses for telephone and telegraph work,
together with wire joints and sundry items, all of
the company's manufacture. The list is neatly printed
on green-tinted paper, with a gilt cover, and is convenient size for an ordinary pigeon-hole. It is comprehensive and convenient to order from. The company now carries stock at its three offices in Chicago,
Buffalo and New York.
The Fort Wayne

AUTOMOBILES.

May

Electric Works of Fort Wayne,
issued a comprehensive instruction book
describes the installation and operation of
direct-current series arc apparatus, embodying the
Wood system. The book discusses the theory, construction, operation and assembling of the generators,
describes the switchboards, connections, lamps, etc.,
and also gives a number of explanatory illustrations
and diagrams and tables. Recent bulletins issued by
the Fort Wayne Electric Works describe and illustrate arc-circuit cut-outs, single-phase generators and
bell-driven direct-current generators for lighting and
Ind.,

has

which

power.

TELEGRAPH.
The

Postal Telegranh-cable Company has opened
a telegraph office at Ventura, Cal., with C. H. Harpst

manager.

as

.\ dispatch from Berlin states that the laying of a
duplicate German-Atlantic cable was begun on May
nth at Borkum, an island in the North Sea. 26
miles from Endem.
large number of people attended the ceremony, and cheers were given for the
German emperor and the president of the United

A

States.

The Commercial

Telegraphers' Union of America
a petition in the United States District Court
at St. Louis asking Judge .\danis to issue an injunction to restrain the Western Union Telegraph Company from discharging men belonging to the union,
and asking that the company be restrained from
blacklisting members of the union and from interfer-

has

filed

ing with them in any manner.
Officials of the Western L'Uion Telegraph Company believe that they have unearthed a scheme to
defraud the company and that the amount involved

has already reached $100,000. An investigation, begun at the New York headquarters, has revealed the
fact that accounts of the expenditures received from
the
foremen of the several construction corps
throughout the country do not agree in many ways,

and it is alleged that many foremen on the lines
from New York to Chicago are padding the payrolls.
Numerous arrests have been made and many more
will follow.

Vice-president George G. Ward, of the Postal
Telegraph and Cable Company, announces that the
Pacific cable, now being placed by the company, is
nearing completion. Steamers are now on the ocean
between Honolulu and Manila puttiilg down the re-

report of Water Cvimmissioner Edward
Flade of St. Louis sets forth that the city water
pipes have been damaged to the amount of $1,175,000

The report censures the
as the result of electrolysis.
street-car companies, as no provision has been made
in the electrical system for the return of the current.

The Treasury Department has extended its reguNovember 19, 1902, establishing a rate for

lations of
allow-ance

of drawback on electric storage batteries
manufactured by the Electric Storage Battery Company of Philadelphia, in the manufacture of which
refined lead produced from base bullion was used, to
similar manufactures by that company from imported
lead and imported antimony.
.\ Norwegian scientrst, Professor Birkeland, has
recently given demonstrations of the powers of his
electromagnetic cannon at
the Royal Norwegian
Academy. He says that the efficiency of his gun
at the present time is such that with a 30-centimeter
gun he could discharge a projectile weighing 500
kilograms at a speed of 200 meters per second w'ithout flame or explosion. By means of an electric current the shock consequent upon a discharge of such
strength is greatly lessened.

A new method of applying electricity in surgery
was demonstrated recentlj' at the navy yard at Valwhere an employe was injured by a piece of
steel wdiich flew from a tool and embedded itself in
his face.
Master Electrician Petrie removed the
lejo, Cal.,

metal, after several unsuccessful attempts by surgeons, with a magnet of his own design, capable of
lifting 500 pounds.
The magnet was held directly
over the wound, and the current turned on. In an
instant the metal Hew from the wound and attached
itself to the magnet.

The

power house

largest

being completed
that

The

city.

by the
factories

in Buffalo, N. Y., is
Larkin Soap Company of
are being equipped to be

operated entirely by electricity. Twenty 5ao-horsepower boilers are being installed. Two 300-kilowatt,
three 115-kilowatt, and one 50-kilowait generators,
each direct-connected, respectively, to 450, 150 and
75-horsepower engines, are being installed. Threephase alternating current will operate induction motors.
The power house will be 120 feet wide and 256
feet long, with a smokestack 250 feet high, having
an inside diameter of 14 feet.

A

new use

animal

life

of electricity

is

in

the destruction of

in the earth inimical to vegetation,

such

By the use of a small
as worms, slugs and insects.
current of iio volts between terminals in the earth
it
possible
kill
is
to
or drive away all obnoxious
forms of animal life about the roots of plants. The
author of these experiments, a German, sees an explanation of the remarkable influence which electricity exercises on the growth of vegetation, for
he says it is clear that a plant the roots of which
are not injured by worms and slugs will be much
more prosperous than one which is attacked by these
injurious animals.

TRADE NEWS.
Electric Company of Philadelphia
has recently opened a branch office in the Old Colony Building, Chicago, with F. D. Walker as man-

The Walker

ager.

The Conrad Rawles Shoe Company of Louisville,
Ky., announces that it is in need of a lOO-horsepower
engine and boiler, also a dynamo and stcani-heating
apparatus and sprinkler system.

The Guarantee

Electric

Company has been incorLouis. Mo. The com-

porated to do business

at

pany

$6,000.
C. J. Briner,
are interested.

is

capitali^^cd

at

Nollcer and J. P. Casey

St.

L.

T.

The Karas Electric Company has been incorporated with a capital of $10,000 and will manufacture
electrical,

cago.

mechanical and chemical specialties in Chiare L. and B. Summers and

The incorporators

Joseph Karas.

George Welshy Scott, consulting engineer of Chicago announces his removal from the Rookery to

May
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i6,

larger offices at 1301-2 Security Building, where the
increased facilities will enable him to care more fittingly for his large engineering interests.

Steadily increasing business has made it necessary
for Rossiter, McGovern & Co., dealers in electrical
machinery-, to seek larger quarters.
They now occupy new offices in the Whitehall Building, 17 Battery Place, New York city.
pleasant room has
been set apart for the use and convenience of callers.

A

About $75,000 Avorth of improvements and alterations in the way of lighting, heating and ventilating
are soon to be made to the Iowa state Capitol at Des
Moines. The commissioners have practically approved the plans and specifications prepared by C L.
Linley of Boston for the mechanical and electrical
equipment and remodeling, and are prepared to

re-

ceive bids.
J. W. Holcomb and J. E. Latimer, under the firm
name of Holcomb, Latimer & Co., will open offices

at 203 Ellicolt Square, Buffalo, N. Y., for the purpose of handling securities of various kinds. They
are Cleveland (Ohio) electric-railway men, and will
retain their business interests there, the Buffalo offices
being opened as an aid to their operations in that
section of the country.

Sealed proposals will be received until June lith for
the construction, including electric wiring and conduits, but not including heating apparatus, of the
extension to the United States postoffice, courthouse,
and specifications, copies of which may be had at the
office of the custodian at Paducah, Ky.. or James
Knox Taylor, supervising architect. Treasury Department. Washington, D. C.

A

of the interests of the
Supply Company, Safety Electric Company.
cousolidation

Electric

Newman

393

Spranley, and Stern & Marks, all of New Orleans,
at Paducah, Ky., in accordance with drawings
has been effected, and the four concerns will operate
two electrical supply houses under the name of the
Interstate Electric Company, to be incorporated with
a capital of $r,ooo,ooo.
Charles Weinberger will be
president; Sam Hyman, vice-president; Robert P.
Pollock, secretary-treasurer, and P. Stern, general

&

etc.^

Its recent purchase of the cedar-pole business of the Holcomb-Lobb company has greatly increased its facilities, and it is now in a better position
to fill orders than ever before.
The company says

history.

that

it is

prepared to make attractive prices on mixed

carloads of poles. It has nine concentrating yards,
and is therefore able to make prompt shipments to
all parts of the country.

manager.
F. D. Saylor, a well-known electrical engineer and
salesman, is about to embark in the electrical contracting and supply business in Pittsburg, Pa. Associated with him will be his two brothers, Charles
C. and B. D. Saylor. and the name of the new concern will be the Saylor Electric Company. F. D.
Saylor is an old General Electric man and for three
years was connected with the engineering department
of the Western Electric Company. During the last
two years he has been a traveling salesman, for the
Commercial Electrical Supply Company of St. Louis.
Mo. His brother, Charles C, has been connected
with the Bell Telephone Company in Pittsburg, and
B. D. Saylor has held a position with the traction
companj' in Pittsburg, so the new company will start
out with men of considerable experience in all
branches of electrical work.

The steam-turbine plant of the Hartford Electric
Light Company, Connecticut, which at present consists of a 2,000-horsepower set, is soon to be duplicated by machines built by the contractors for the
Westinghouse Machine
American plant where
steam-turbine units of large size were installed, and

original

the

installation,

Company.

This was the

first

complete success is highly gratifying to the.
maker. The aggregate power of steam-turbine sets
completed, in hand and in order to the Westinghouse
Machine Company, does not fall far short of 200,000

their

kilowatts.

The Ewing-Merkle

Company

Electric

of St. Louis,

and Shreveport, La., is having a large sale
of dynamos and motors of the Commercial make,
for which it is the general selling agent.
Among
Mo.,

the sales for complete plants reported by the company
for last week are Huie-Hodge Lumber Company.
Hodge, La., 20-kilowatt: Keith Lumber Company,
Voth. Texas, 30-kilowatt
Eagle Lumber Company.
Eagle Mills, Ark.. 40-kilowatt; T. C. Reed, Cerro
Gordo, III., 6o-kilowatt; Shreveport County Club,
:

BUSINESS.

:

Gest, 'the well-known underground-conduit
engineer and contractor, reports that his business is
"booming," both his New York and Cincinnati offices
being busy carrying out several large contracts.

M.

G.

Shreveport, La.. 6^/4-kilowatt
William Cameron &
Co., Saron, Texas, 30-kilowatt
French Creek Lumber Company. Chidester, Ark., 6^/4 -kilowatt Val Ries
& Co., Belleville. Ill, 25-horsepower. This company
also reports the sale of a very large amount of supplies and equipment for telephone companies.
;

;

;

The William Mueller Company, Chicago, one of
the largest producers and dealers in cedar poles, is
enjoying one of the most successful seasons in its

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
726.,837.

Leonard
Distributing System.
Hastings, England. Application filed

Electrical

Andrew^s.

May

1902.

10,

Aq elecTFic supply system comprises an altera a tinR-curreot generator a conductor to be supplied witli current from
the geaerator. a discrnnioatine choking device, aDd duplicate feeders including respectively separate coils of the
choking device.
,846.

Bell.

Insulator

for

Peckville,

Wires. Joseph
Application filed June

R.

Electric

Pa.

Office)

May 5,

igo^.

Incandescent
Lamp. John W. Howell,
Newark, N. J., assignor to the General Electric
Company. Schenectady, N. Y. Application filed
April 29, 1901.
A high-voltage incandescent electric lamp has a filament
composed of a number of independent treated seciious,

726,929.

the sections being joined near the stem on the end of a
supporting wire of smaller heat-radiating capacity than

the terminals.

The insulator has a screw-threaded shank, the converging sides of the channel of the shank having frets
thereon arranged to engage the wire when compressed
within the channel.
son.

Means

for Preventing the Disturbance of
Circuits.
Carl J. A. Michalke, Char-

Telephone

Combined with

a direct-current system of electrical disand a plurality of motors connected in parallel
of the systems are condensers connected respectively to the motors so as to be responsive to voltage fluctuations of the motors, the condensers thereby being
adapted to dampen the effect of the small voltage or pressure changes of the direct current.
tribution
to

Charles C. BenApplication filed April

Lamp.

Electric Street-car

Newburyport, Mass.

726.963.

lottenburg, Germany, assignor to the Siemens &
Halske Electric Company of America, Chicago,
III.
Application filed June 27, 1898.

28,

1902.

,848.

compensating synchronous motor running in parallel wit^
the generators and means for controlling the compensating synchronous motor in order to maintain the potential
difference of the =ystem substantially constant in effective
value and periodicity without material variation in its
speed, by absorbing energy from and restoring the same to
the system. (See cut.)

1902.
The lamp has a solenoid, a jointed operating arm terminating in a clutch at its lower end, a movable armature
and an armature lifter provided with a rod on which the
armature lifter operates.

mains

18,

,S6o.

Electric Furnace.

Joseph M. Carrere,

Central-energy Telephone System. Kemp726.964.
ster B. Miller, Chicago. III., assignor to the Kel-

logg Switchboard and Supply Company, Chicago,
Application filed November 26, 1900.
A number of telephone lines, each having a microphone

III.

New

Brighton, N. Y. Application filed May 22, 1902.
In the furnace combined wiih noo-rotatable cap euds
and supporting bases therefor are a cylinder estending
between and passing into the ends, a lining of a substance
of low electrical conductivity within and insulated from
the cylinder, means for producing heat within the cylinder, and means for concentrating the heat produced

connected directly in circuit at the sub-station, are combined with means for connecting any two of the lines together in pairs for conversation, a repeating coil interposed
between the lines of each connected pair, and a pair of
common sources of electricity at the central station, one
source placed in circuit with each line of each pair and a
winding of the repeating coil by the act of establishing the
connection for conversation. (See cut.)

within the cylinder at any given point thereof.

and 726.869. Trolley Wheel. Fred B. Corey,
Schenectady. N. Y., assignor to the General ElecApplications
tric Company, Schenectady, N. Y.

,868

filed

August

Improved

21,

trolley

726.9S4.

1902.

wheels are described.

Doughty
Signal Recorder. Herman W.
E. Beach, Binghamton, N. Y., assignors to the Star Electric Company. Applica-

726.,882.

and Clarence

tion filed May 16, 1S98.
An electromechanical stamping or punching device

NO. 7^6,952.-

-MEANS FOR AVOIDING HINTING OF
ALTERNATORS.

is

described.

Regulation of Alternating Circuits. Thomas
Johnston, Brooklyn, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed November 20, 1901
The invention consists of a synchronous motor and an

;'26,935.

Electric-light Hanger. John P. Hebendahl,
Elizabeth, and John J. Gaffney, Newark, N. J.
Application filed November 26, 1901.
The hanger has a casing, an insulator projecting from
one end of the casing, a bolt ran through the insulator
and estending beyond its end. a hood on the casins. an
eye having its shank fitting on the bolt and secured
thereto and a suitably insulated hook projecting from the
opposite end of the casing.

,912.

Telephony.

William

E.

Pembleton,

Wit-

Wis. Application, filed June 19, 1901.
In a party-line telephone system are an automatic current generator in the primary circuit of each subscriber
telephone, means constituting part of the telephone for
automatically preventing cut-in of same when there is
current on the line, and other means for short-circuiting
the generator at will subsequent to a cut-in of the telephone
to divert current temporarily from the line to permit the
cut-in of another telephone called by the one aforesaid.
(See cut on next page.)

tenberg,

J.

exciter dynamo, the armatures of which rotate in synchronism, an electrical connection between the armatures
by which the alternating current passes thrcugh the exciter armature, the polar points of the exciter armature
being displaced from those of the motor, whereby when
the current leads, the motor furnishes a compensating
inductive reactance, and when current lags a capacity
reactance, tending to correct the dephasing characteristics of the circuit and maintain the power factor approximately atunity. (See cut)

726,987.

Motor

Controller.

Schenectady,

N.

William

B.

Potter,

assignor to the General
Electric Company, Schenectady, N. Y.
Application filed

August

Y.,
2,

1899.

The electric controller described has a series of operative positions or steps, means for causing a sudden movement of the movable member of the controller as it is
moved from step to step, and means for positively preventing a rapid movement of the member through a series
of steps.

Transformer. Thomas J. Johnston. BrookN. Y., assignor to the General Electric Company, Schenectady, N. Y. Application filed No-

726.936.

lyn.

vember I, 1902.
The casing is provided

with one or more channels for

the circulation of a cooling

726,945.

Electrical

Brooklyn, N. Y.

medium.

Outlet
Box. Hubert Krantz,
Application filed February 26,

1902.

The box has

NO. 726,935.
726,917.

— REGULATION

OF ALTERNATING CIRCUITS.

Trolley-wire Finder.

Thomas

S.

Herrick.

Muncie, and John H. Bissett and Franz M. Merrick,
Anderson, Ind., assignors to John C.
Griesheimer, Edw'ard Tuhey and Thomas Scott
Herrick. Muncie, Ind. Application filed August
23, 1902.

The finding device for the trolley wire consists of a
spiral groove roller and a guide and lifting wheel eccentrically secured thereto.

a receptacle part with
switch or the like within the box and
ment for the receptacle part.

726,952.

Means

for

an opening
a

to

hold a

ball-joint adjust-

Avoiding Hunting of Alternate-

current Machinery.

upon-Tyne, England.

Henry

C. Leake. NewcastleApplication filed April 9,

1901.

A number

NO. 726,964.

— CENTRAL-ENERGY

TELEPHONE SYSTEM.

Self-lubricating Bearing for Trolley Wheels.
Charles E. Stanley, Canton, Ohio. Application

727,015.

of prime movers wilhout-fly-wheels and a number of alternating-current generators running in parallel
driven directly by the same, the combined moments of
inertia of the rotating parts of the prime movers and generators being reduced to substantially the
minimum
necessary for constructive reasons, are combined with a

filed

December

16,

A self-lubricating
scribed.

1901.
bearing

for

trolley

wheels

is

de-

Trolley.
727,021.
William S. Stockton, Philadelphia, Pa.
Application filed March 13, 1902.
Improvements in mechanical details are described.
727,023.

Electrical

Jacquard Mechanism for Looms.

Jan Szczepanik, Vienna. Austria-Hungary, assignor to Societe dcs Inventions Jan Szczenanik
& Co.. Vienna, Austria-Hungary. Application

September 24, 1900.
In the mechanism combined with the needles and needle
board, are a series of stationary magnets arranged to

filed
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operate the needles, a contact, a flat electrical card, and a
series of fingers adapted to receive a slight rotation by
reason of the passage of the card thereunder, each in
electrical connection with a magoei and arranged to touch
the card.

Francis Tremain. Highgate, England. Application filed April

7^7,031.
24,

Electric Conductor or Cable.

1902.

Llewellyn Park, N. J., assignor to the Edison
Storage
Batten,Company, Orange, N. J.
Application filed October 21, 1902.

The process consists in reducing an iron compound by
hydrogen in the presence of heat, and then flooding the
reduced mass with water to preventatmospberic oxidation.
Motor.

727,124.

Id the cable are a multiple indaciion-coil consisting
of coils formed of one or more lengths of wire, the coils
betDg threaded on a core wire or wires on which coredisks are also threaded between the coils, and longitudinal
wires or strips attached to or threaded through the disks
and fastened at a distance from their ends to end liugs,
thus forming a flexible cage or housing in which the coils
are enclosed.

Index Needle or Pointer for Electrical
Measuring Instrumenls. Edward Weston. NewApplication filed May 7, 1902,
ark, N. J.
The needle has one or more counterweights integral

727.041.

therewith.

May

Application

Harleigh
Gillette,
July 17, 1902.

Chicago,

111.

filed

An electromagnetic

vibrating device

is

described.

Automatic Operating Mechanism for Electric-raihvay Switches.
Gray W. Johnston, New
York, N. Y. Application filed July 16, 1902.

727.147.

A conductor extension is located between and in line
with the sections of a sectional conductor, and an electromagnet is provided for operating the switch.
Adjustable Hanger for Incandescent Lamps.
Peter P. Keller, Knoxville, Tenn. Application

727,150.

June 18, 1902.
The hanger has a revoluble drum with a suspending
cord extending through the casing.

filed

Armature-winding Apparatus. Fred

727.182.

P.

Mc-

Berty, Warren, Ohio, assignor to the Peerless
Electric Company, Warren, Ohio. Application

July

1902.
In the apparatus are a single chuck having means for
clamping the opposite ends of the armature shaft, mechanism for rotating the chuck and a wire-guide for leading
the wire to the armature.

filed

7,

Switch. Vernon Royle, Paterson,
Application filed March 4, 1902.

Electric

727,206.

N. J.
The

switch has a skeleton plate provided with fastening
arms projecting from one side and a spring-supporting
arm projecting from the opposite side with a binding post
at the huh of tlie plate.

PARTY-LINE TELEPHONE SYSTEM.

Clendinen A. Thompson,
filed February 4,

Electric Railway.

727,227.

NO. 726.984.

New

York, N. Y.

Application

1903.

Telegraph Apparatus. John C. Barclay,
New York, N. Y., assignor to the Western Union
Telegraph Company, New York, N. Y. Appli-

727,060.

cation filed Januarj'

10,

1903.

Otto W. Becker and W'illiam G.
Jail.
Stuelpnagel, Milwaukee, Wis.
said Stuelpnagel
assignor to Becker. Application filed March 15,

727.063.

;

1902.

automatic signaling system

is

part of the invention.

Circuit-closer.
Walter J. Bell, Los An727.064.
geles, Cal., assignor of one-half to Leon F. Moss,
Los Angeles, Cal. Application filed January 2,
1903.
In the mechanism are an insulated trolley wire support,
a trolley wheel flanked by insulated disks, contacts iu engagement with the disks and connected with a controllable
circuit on the car, and terminal contacts on the support
eogagiag the disks.

Collector for Electric Tramroads or Rail727,06s.
roads. Andre Bolzano, Munich, Germany. Application filed December 23, 1902.

One claim

Motor

727,276.

Utah,

Combined with a line conductor are two transmitters
having each two contacts, one of which is closed when the
other IS open, two direcl-current generators, one fcr each
of the transmitters, having opposite poles connected to
ground, and commutating means connected to both contacts of each transmitter, to botb generators, and to ground,
arranged to connect one contact of each transmitter, to its
respective generator and the other contact to ground, at
intervals, and so to conoeci the contacts of the two transmitters in alternation. (See cut.)

An

The conducting rail and its insulated support have a
guard or hood for partially inclosing the rail.

an electric railway, the combination
of a slotted conduit, a conductor within the conduit, a
movable coniact extendine into the conduit to bear against
the conductor therein, and a mixture of vaseline and glyreads-. In

cerine fliling the conduit.

Apparatus for Locating Metals, Minerals,
Buried Treasures, etc.. Without Digging. Fred
H. Brown, Los Angeles, Cal. Application filed
February 28, 1902.
A box rigidly attached to the flxed terminal contains the

727,077.

circuits of the Wheatstone bridge, and the other circuit
terminal is independent of and freely movable with respect to the fixed terminal.

Vehicle.

Application

Thomas L, Boyle, Ogden,
November 14, 1902.

filed

The motor comprises a magnet with inner opposing concaved terminal surfaces, and an armature provided with
segmental curved plates rotatable between and in close
proximity to the curved surfaces and having a co-operating
commutator.

Thermal Electric Fire Alarm. Thomas B.
Duncan and Francis A. Duncan, Newberg, Ore.

727,315.

i6,

1903

and 727-382. Means for Prevention of Weakening Propeller Shafts by Electrolysis. Adolphus A. Knudson, Brooklyn, N. Y. Applications

727.381

April

filed

5,

1902.

Combined with a tail-shaft for a marine propeller are a
closely adherent and impermeable covering of a different
metal from the shaft, and liners of the same or substantially the same polarity as the covering, and separated
from the tail-shaft by the covering, for the prevention of
electrolytic action between the tail-shaft and liners.
Alternating-current Motor. Fred P. McBerty, Warren, Ohio, assignor to the Peerless
Electric Company, Warren, Ohio.
Application

727,411.

June

filed

30,

1902.

In the motor combined with the armature is starting
mechanism comprising means for setting the armature in

and a motor switch connected to the starting
so as to be moved to operative or inoperative
position thereby.

rotation,

mechanism

Electric Stop IMotion for Knitting Machines.
C. Appli-

727.429.

Arthur L. Patterson, Albemarle, N.
cation filed October 30, 1902.

An

electric circuit is arranged to be closed by the moveof the resilient arm when released from the yarn, and

ment

an electromagnetic stop mechanism has
connected in the circuit.

its

electromagnet

Apparatus for the Continuous Practice of
Electrolytic Processes.
Pedro G. Salom, Philadelphia, Pa. Application filed
September 17,
1902.
In an electrolytic cell are means for evenly spreading
over the surface of one of the electrodes, without inter-

7-7»457-

ruption of the process, a coating of a material which
be acted upon or transformed by the electrolysis,

Electric

727.468.

Lake

Salt
29,

is to

Curling Iron. Murray Shepherd,
Utah. AppHcation filed April

City,

1902.

A pair of conducting wires have their terminals arranged
within and out of circuit with the hollow member of the
curling iron. There is resisting material between the
terminals. The wires extend through the hollow handle
and have their outer ends connected with contacts arranged at the end of the handle opposite the hollow
member.

Combined Electrolytic and Mechanical In727,471.
terrupter.
Horace R. Sniith. Altoona, Pa. Application filed July 25, 1902.
The invention comprises an electrolytic interrupter
capable of acting as a condenser and a mechanical interrupter, the interrupters havine independent periods of
interruption and being normally connected together in
series, and means controllable at will for connecting the
interrupters in parallel.

filed ilarch 6, 1902.
In the alarm are combined a thermic cell, a contact
point movable therewith, a combined contact lever and
indicator arranged in the path of the contact point, both
the contact point and lever being included in an electric
circuit, and a regulating device associated with the contact
lever also included in the circuit.

Application

Transmission and Receipt of Signals. Reginald A. Fessenden, Allegheny, Pa. Application

7-27.325.

filed

June

2,

1900.

The method described consists in generating electromagnetic waves of a predetermined electrical frequency
in groups of a predetermined frequency lower than the
frequency oE the waves forming the groups and producing
indications or signals at the receiving station by selecting
groups of the predetermined frequency.
Signaling by Electromagnetic
Reginald A. Fessenden. Manteo, N. C.

Selective

727.326.

Waves.

Application filed August 27, 1902.
Radiating and receiving systems have one or more

ele-

ments in common and a receiver is so related to the sj'Stems as to be responsive to electromagnetic waves
received at the station, while at the same time unresponsive to etfects produced by the genaration of electromagnetic waves at the station.

Receiver for Electromagnetic Waves. Regir
727.327.
Application
nald- A. Fessenden, Pittsburg, Pa.
filed September 2"], 1902.
At the receiving station are a receiving conductor, a
step-down transformer in operative relation to the conductor, two carbon bodies in contact with each other in
series with the secondar>' of the transformer, and an indicating circuit also including the carbon bodies.
NO. 727.060.

Receiver for Signaling. Reginald A. Fessenden, Fort Monroe, Va. Application filed De-

TELEORAPH APPARATUS.

727.328.

Printing Telegraph. Henr\' Cascvilz, Paris,
France. Application filed October 10, 1901.

727,089,

Electromagnets are used

in the operation of the

drum.

Method of

Utilizing Calcium-carbide Refuse and Product Thereof. George E. Cox, Niagara Falls. N. Y., assignor to the Union Carbide

727,095.

Company, Niagara Falls,
September 3, 1902.

N.

Y.

Application

cember 29, 1902.
An imperfect contact

receiver for signaling has in commembers each having a uniform surface, means for moving one of the surfaces relative to the
other, and an indicating mechanism adapted to respond
only to impulses of a predetermined frequency.
bination two parts or

filed

nald

Signaling by Electromagnetic Waves. RegiA. Fessenden, Pittsburg, Pa. Application

The method consists in interposing a body of the refuse
between electrodes of higher conductivity than the refuse,
and passing between the electrodes an electric current of
sufficient amperage to convert the body into an ingot.

filed

March

Automatic Door-closing Mechanism. William A. Cross, Chicago, 111. Application filed
June 20, 1902.

727,097.

An

electric-operating
doors is described.

mechanism

for elevator

hatchway

Ozone Generator.

George L. Curtis, NewYork, N. Y., assignor to Edward C. Goodwin,
Worcester, Mass. Application filed January 17,

727.101.

1903.

The generator comprises an open-ended shell, an exhausted tube mounted within and insulated from the shell,
a metallic cap on one end of the tube, electrical connection with the cap, and a hnndle fastened to the shell.
727.117.

Reversible

Galvanic

Battery.

Thomas A.

Kdison, Llewellyn Park, N. J., assignor to the
Edison Storage Battery Company. Orange. N. J.
Application filed October 3. 1902.
The battery emp'oys an alkaline electrolyte and one
electrode contains flnely divided melaUic iron or an oxide
thereof mixed with copper and flake graphite,

Process of Maniifacttiring Eleclrolytically
Active Finely Divided Iron. Thomas A. Edison.

727.118.

727.329.

14,

transmitting station,

Signaling by Electromagnetic Waves. Reginald A. Fessenden, Fort Monroe, Va. Applica-

'7-7^'^Z^-

tion filed March 21, 1903.
This method consists in var^'ing the character of radiation periodically at a rate independent of the natural
periodicities of the system,

Receiver for Electromagnetic Waves. Reginald A. Fessenden, Pittsburg, Pa. Application
filed April 9, 1903.
The receiver has a small heat capacity and consists of a

727.331.

small quantity of liquid.

727,360 and 727,361. Electrical Water Heater. Harry
M. Hill, St. Louis, Mo,, assignor to the Hill
Electrical
Manufacturing Company, St. Louis,
Mo. Applications filed March 31, 1902, and May
1902.

The heater combines an outer electrode, an inner electrode therein, both having water passages therethroagh.
and a discharge shell surrounding the electrodes, forming
therewith a water channel between the outer electrode
and the

shell.

A pair of spring-pressed shoes are pivoted to the fender
of a car. A switch is located on the car, and electrical
connections are provided between the switch and the
shoes whereby the circuit is completed through one of
shoes and one of the contacts to one or the other of the
electromagnets to operate the switch tongue.

1903.

The method consists in generating electromagnetic
waves at a station, producing intelligible indications by
such waves at the desired station, and neutralizing the
effects of such waves on the receiving mechanism at the

10,

John L. Steeb, Butler, Pa.,
assignor of two-thirds to William M. Carnahan,
Pittsburg, Pa., and Frank M. Megogney, Elizabeth, Pa.
Application filed August 30, 1902.
Electric Switch.

',47s.

for Electric Accumulators.
Donato
Application filed AuParis, France.
gust 3, 1901.
The plate has strips spaced apart for holding active
material, divers of the strips being provided with tubular

Plate

7^7,496.

Tommasi.

eyes integral therewith for permitting the electrolyte
circulate through the plate.

Stop-motion Mechanism.
Cedartown, Ga. Application

727 ,501.

to

Louis D. Wade,
October 16,

filed

1901.

An

electric stop-motion device is described.

,525.

Richard
Electric Battery for Body Wear.
Burlington, Kan. Application filed

Wingren.
Fcbruarj'

The

16, 1903.
battery has an indexible plate element formed inwidened loop at one side.

tegrally with a

Cathode Holder. Joseph Matthews,
mingham, and William DavJes, county

,549.

Bir-

of

Worcester, England. Original application filed
March 29, 1901. Divided and this application
Renewed March 5, 1903.
filed April 21, 1902.

A cathode holder for electrolytic purposes is characterized by the lower extremity of the cell-like laterally open
cathode holder being provided with a trough-like receptacle to receive the metal falling from the cathode.
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Latest Developments

Engineering
To

in Central-station
In Chicago.

student of electrical progress the developcentral-station industry in a large city
The
like Chicago is a subject of absorbing interest.
marvelous growth of the business of supplying electric light and power, the difference in the size and
type of the machiner\- used in the generating systems of. say, 1891 and 1903. the automatic methods
tlie

ment of the

of handling coal and ashes, the evolution of transmission and distribution systems, the appearance of

and the
introduction of the rotary sub-station, the increased
use of the storage battery, the greatly augmented
complexity of all financial, administrative and engineering problems involved these are some of the
characteristics of the history of electric lighting in
any large city of the United States, and particularly
ihe alternating current for local transmission

—

Chicago, during the last dozen years.
readers of the Western Electrician are aware,
the central-station industry of Chicago is in the
hands of the Chicago Edison Company and the
Commonwealth Electric Company. A number of
in

As

1.

L.4.TEST

Xo. 21

1903

23,

the plant has an overload capacity of about 19,000
kilowatts, not including the storage battery on this

particular property, which has a capacity of 17,000
ampere-hours at the rate of eight hours' discharge.
Fig, 2 is a diagrammatic plan of the Harrison Street
station, showing the additions since its original installation.
It gives an interesting commentary on
the growth of the system.
During the last year there have been some improvements and additions to the Harrison Street
plant.
The boiler capacity has been increased by the
addition of four new Babcock & Wilcox boilers located in an addition on the south side of the original
engine room and on the opposide side of building
from the original boiler room, as shown in Fig. 3.
which is a view taken from the southeast, and which
indicates that the entire property is now covered by
buildings.
These additional boilers meant an en-

separate

tirely

boiler

room with separate facilities
The four new boilers

for handling coal and ashes.

each have 5.000 square feet of heating surface and
are equipped with Babcock & Wilcox chain-grate
5tokers^_The steam piping is so arranged that these

OSice Building.
FIG.

MAY

CENTRAL-STATION DEVELOPMENTS IN CHICAGO.

Switch House.

House aad Tutbine House.

Boiler

—

STREET STATION, NOW BUILDING, AS
OF 70,000 KILOWATTS.

^FISK

IT

W ILL

from time to
growth and development of
the plants of these companies. In the New Years
issue of 1902 the Western Electrician described the

four boilers supply a separate header which, in turn,
is
connected witli the main steam header in the
original boiler room.
From this separate header the
connections are made to the engines in what is

very large reciprocating-engine and alternator units which were being
placed in the Harrison Street station of the Chicago
Edison Company, and also mentioned other additions
and extensions of the two companies. This was followed later in the year by a description of the large

known

articles

have appeared

in this journal,

time, descriptive of the

installation of the first of three

which

as the

annex engine room.

the fifth in the building,
pleted, be 170 feet high.
There is
is

The new stack,
will, when com-

new Randolph

a

It is

9,000-volt General Electric alternator.

Street rotary-converter sub-station.
the present intention, in a survey of the whole
interlaced systems of the two companies, to bring
the description up to date, with some reference to
radical innovations in the desien of the Fisk Street
station that

have attracted widespread

attention.

Harrison Street Station.

Ten years ago the Harrison Street station of the
Chicago Edison Company, which supplies current to
both the Edison and Commonwealth companies, and

now

the largest generating station in the city,
At that time it was
put into operation.
considered that this station would be large enough
to supply the companies' demands for many years
to come. There was then installed a total of seven
is

was

first

and 10 engines, the engine capacity being
considerably jn excess of the company's maximum
demand. During the 10 years that has passed, the
original building has not only been filled up with
a t>-pe of generating units entirely different from
boilers

contemplated, but everj' inch of
ground has been covered wuth additions, until now
that

originally

also in

process

new

32 and 64 by 60-inch vertical crosscompound Allis-Corliss engine running at 75 revolutions per minute.
This will be direct-coupled to
of erection a

40-pole,

1,800-kilow^att,

25-cycle,

sections or

Moreover, the isolation of
volt

this

all

in

apparatus

multiple.
is

such

practically impossible for the entire 9,000system to be shut down, no matter what the

it

is

accident

might

be.

Washington Street

WHEN COMPLETED FOR ULTIMATE

St.\tion.

This station (at Washington and Market Streets)
was designed originally for a large number of series
arc machines and some small 500-volt and single-

CAPACITY

ington Street plant was originally the station of the
old

Chicago Arc Light and Power Company.

Rapid Growth of System.

How

necessary

were

the

additions

at

Harrison

Street and how the demand on the company's generating capacity has increased may be noted by the

following figures, which show the increase in maximum demand and total kilowatt-hour output on the
system from 1898 to 1903:
Increase

in

Maximum
Demand.

The condens-

When
ber of transmission lines from this plant.
completed, the generator and feeder oil-switch equipment will be divided and installed in three entirely
separate and independent fireproof rooms, the arrangement of generator and feeder connections being
such that the 9,000-volt generators can be run in a
number of independent

APPEAR

revolving-field,

ing equipment for this unit consists of a jet condenser and a 24 and 48 by 24-inch Dean air pump.
The high-tension switching apparatus is being considerably enlarged and improved to take care of the
increased generator capacity and the increased num-

that

phase generators, driven from three lines of shafting.
It has been increased and rearranged, so that
it
now has a rated capacity of 4,500 kilowatts in
direct-coupled generators feeding into the Edison
network. This consists of one 1,500-horsepower and
four 600-horsepower tandem-compound Southwark
engines, driving 300-volt and 150-volt direct-current
generators. Two of the 6oo-horsepower and one
1,000-horsepower Williams engines formerly driving
line shafting have been equipped with direct-coupled
direct-current generators. Work of similarly equipping another 600-horsepower Williams engine is under way. W^ithin a few weeks the last remaining
portion of the line shafting will be shut down, the
series arc having been replaced by constant-potential
lamps, the few remaining 500-volt generators being
driven by 250-volt motors and the single-phase alternating-current load transferred to new frequencychanging motor-generator sub-stations. This transformation to direct-coupled units delivering current
to Edison network exclusively will probably mark
the beginning of the last chapter in the history of
one of the pioneer stations of Chicago, as the Wash-

Years.
over
over
over
over

1903
1902
1901
1900

Per Cent.
1902
1901
1900
1S99

Increase in
Kilowatt-hour
Output.
Per Cent.

35 .6

43.

49-5'
28.
15,1

24.5
17.2
19.4

THE FISK STREET STATION,
A

careful consideration of these increases and an
estimate of the probable future rate of increase made

apparent that additional generating capacity should
be supplied, and that the addition should not be a
small one and a temporary expedient, but should be of
considerable magnitude and of such capacity as to
provide for any great amount of increase that might
it

take place in the next few years. The situation was
thoroughly canvassed and studied in every detail.
number of locations were considered, and finally a site
was secured on the South Branch of the Chicago

A

River near Fisk and Twenty-second Streets, as indicated by (18) in Fig. 4. This site is about 3V2 miles
electric center of the total load of the two
companies, which is a point that is continually shifting, but is within two blocks of the intersection of

from the

,
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change

in

Ma}' 23. 1903

the boiler-house por-

tion or in the height of the roof

of the engine-room portion.
The development of the system
of high-potential generation and
transmission has been such that

SUMMARY
CHICAGO EDISON COMPANY.

COMMONWEALTH

by next

E1-ECTRIC CO.

a-wcvisioN ST

CLAHh ST
ST

9,000-volt,

t

I

-

will

Comhave

miles

60

three-phase,

of

and

south,

and

the

coal-receiving

house on the east of the boiler house, extending
north and south, thus forming a unit of construction
of the batteries of boilers, one generating unit and
the coal-handling machinery, in the direction of east
and west this unit to be repeated in the direction
of north or south, as requirements may demand, for
additional capacity.
The completed building will be
600 feet long and 230 feet wide. The exterior of the

—

25-cycle

transmission lines. This will
supply current to sub-stations
aggregating about 24,000 kilowatts in rotary converters and
about 4^000 kilowatts in frequency-changing motor-generator

-

.

7-iLl,iNOi5

8-x"»ZiE ST
lA ST
IO-n*NOOLPM ST

about

service

in

i-ccmEwaTtfi auo-sTATioN
;-LAh£ VIEW
3-w MAOIJOM ST

i-hl

the Edison and

monwealth companies

STATIONS AND sua STATIONS.

•

fall

tending north

.

vmSMINC-TQN ST STATION
3T 5UB-STAT)ON

H-DE>RBORN

IJ-ADAMS ST
14- HAHfHSQN ST fiTATlQN
(5-5TATE Sr SUB- STATION

sets.

The experience
ST SUB- STATION.

other

SUB-STATION

large

strated that there
limit to the

Chicago and

in

has

cities
is

demonpractical

a

amount of high-ten-

sion cable which at time of heavy

load should be operated in paralinterconnected
lel
as a single
network. The extension of the
transmission and sub-station system during the last two years
has been carried on with the idea
that at a very early date the

system would be sectionalized,
and, furthermore, that the new
Fisk Street station could be arranged so that the units could
So
be operated independently.
completely has this been worked
out, that, beginning with an independent coal conveyor, boilers,
steam piping, generating units
and condensing plant, sectional
bus-bar and separate transmission lines from each unit feeding

EXPLANATION

sub-stations, there

may

be absooperation of

independent
every link between coal pile and
interconnecting street mains or
bussub-station
direct-current
Moreover, all the large
bars.
lutely

J)!4JB-6TAT10N DlSTRl8UT»v(Q
HEUT CURnEMTAMO 3UB3I

ARY STEAM PLANT

sub-stations

®Su9-STAT10N Dl%'
altesnating current ^
SUB-SOlARr STEAM Pl^NT

at

least

two

are

supplied

from

different generating

units.
;

ELECTRIC COMI

GENERAL MAP OF CENTRAL AND SUB-STATIONS

FIG. 4.

Clark and Monroe Streets. The property secured consists of about 14 acres of ground, divided into two
portions, as indicated on the map. Fig. 5. The larger
portion, consisting of about 13 acres, is situated on
the north bank between two slips of the river, which

runs almost in a westerly direction.
The smaller portion is located directly opposite on
the south bank of the river.
On this site the Commonwealth Electric Company decided to erect a central generating station
that should be of ample capacity and which should

at

point

this

embody

the

practice.

A

most modern

ideas

in

central-station

IN

This plant, there'^ore. consists
essentially of 14 plants of 5.000kilowatt rated capacity each, lo-

CHICAGO

cated end to end. It secures,
advantages of a large plant in
having a minimum of unproductive labor involving
less unproductive investment, securing a very economical and reliable r.rrangement in the handling
By independent
of coal and condensing water.
therefore,

or

all

sectional

the

operation

it

also

secures

1

BLOCK

2.

PLAN OF HARRISON STREET STATIO^

SHOWING ACCRETIONS.
designed in red pressed brick with cutThere are large window openings,
stone trimmings.
designed in ornamental iron, with pivoted sash for
complete ventilation.
The interior of the boiler house is designed with
glazed brick and terra-cotta wainscoting eight feet
high, the balance of the walls being of pressed
brick.
The coal-receiving shed, being open to the

building

is

Mb

X
-

"

FIG.

was secured where

it

tails,

the advantages that might be claimed
use of a number of smaller plants.

outside weather, through the large arched openings,
finished in red pressed brick, the same as the ex-

is

Description

The

of

Fisk

building, as

Street

shown

Station

in the plan,

Building.

Fig.

5,

is

—

di-

vided into three sections the boiler house, with batthe turteries of boilers extending east and west
bine house at the west of boiler-house section, ex-

terior walls of the building.

The

turbine house

from

cotta

was commer-

to

so that the highest possible coefficient of relia-

could be obtained. The result is that the stanow being constructed will embody features
which in some instances will mark a radical departure from the ordinary central-station practice, but
which, on the other hand, have been very carefully
thought out and sanctioned hy the best of engineering ability.
A general perspective view of the
new station as it will ultimately appear, looking
southeast, is given in Fig. i.
On the left is repre.scnted an office building that may eventually be built
and on the right the switch house.
tion as

General Characteristics of Fisk Street Station.
worked over pretty
decided to design a plant
which would ultimately contain 14 turbo-generator
units, rated nominally at 5,000 kilowatts each.
This
building would be divided into seven bays, each containing

bays

two

are

had been

subject

it

was

finally

units, as

shown

now under

in Fig. 5.

construction.

The
The

first

two

building,

so designed that in case it is later found
reciprocating engines can be installed in
the remaining five bays. This would mean that the
engine room, or turbine house, as it is called, would

however,

is

advisable,

have to be widened somewhat, but there would be no

MAP OF

is

finished in glazed brick

and

with ornamental
terra-cotta architraves to all openings, and with
pilasters and ornamental string courses forming an
terra

bility

After the
thoroughly,

i

HARRISON STREET STATION OF CHICAGO EDISON
COMPANY.

adopt the very best arrangement
of apparatus that could be had, the supply of condensing water and facilities for handling and storNo pains were
age of coal also being excellent.
therefore spared to design the station in all its defeasible

cially

1

with

cation of the plant at this point
the real estate

1

1

•-,

3.

practically

;

very important consideration in the lowas the fact that

\

FIG.

the

of

all

\m

iijijii!

\

FISK .street PROPERTY.

floor

to

ceiling,

May

23.

WESTERN ELECTRICIAN

1903

The floor is to be laid in
of small size, laid in pattern
to give a general mosaic effect. On each side of the
turbine house there is a narrow gallery extending
the full length of the room, constructed of ornamental
architectural treatment.
vitrified

German

tile,

and with tile floors. The switchboard gallery
two stories in height, with ornamental staircases,

iron,
is

switchboard frame, etc.
The main entrance to the turbine house is of such
design as to allow of a car being run into the room
for the deliver}^ of machinery, and unloaded by the
cranes, which travel the full length of the room.

The group
and 9

is

of illustrations shown in Figs. 6, 7, 8
of construction views of the station taken

during the last four months.
Fig. 7
view taken on February 13th and shows the
steel skeleton framework of the building, with the
turbine house on the left.
Fig. S was taken on
March 8th and represents the north end of the
structure.
Figs. 9 and 6 are birdseye views of the
-Station, taken, respectively, on April i6th and May
at
is

intervals

a

Fif. 6.
Fig. 8

Taken May a, iyo3.
Taken March 12,

are 205 feet high above the boiler-room floor
feet in diameter.

Coal
Coal

The latest one shows foundations for walls and
columns and gives a good idea of the extension of
the building.

of the steam plant

is

such that

eight boilers constitute one unit of boiler house, and

are set up on a line at right angles to the line of
turbines, that is, eight boilers directly opposite each
turbo-generator unit.
This is a radical departure
from the conventional method of setting lines of
In this parboilers parallel to the line of engines.
ticular installation all boilers

are

set

on one

floor,

being on a level with the floor of the galThe
passes around the turbine room.
boiler-house units at each end of the plant will have
an independent firing space. In all the intermediate
units a single firing space will be common to two
rows of boilers. Each boiler-house unit consists of
eight Babcock & Wilcox water-tube boilers having
5,000 square feet of heating surface and equipped
with super-heater and Babcock & Wilcox enginethis floor

lery

iS

Storage.

is

Fig.

/•

1903.

SHOWING

FISK STREET STATION

eight per cent, of the total cubical contents
Coal
in this building is devoted to coal storage.
capacity is provided for about 1,000 tons for each

that

driven stoker. The boilers generate steam at 175
pounds' pressure with 150 degrees of superheat. One
of these sets of boilers is now practically completed,
There will be one stack
as may be seen in Fig. 10.
for each two boiler-house units, making a total of
seven stacks for the completed plant. These stacks

of eight boilers, or 14,000 tons for the completed
'

station.

The

facilities for

storing coal at this

new

site

are

Railroad connections are made with the
property on both sides of the river, as shown in
Fig. 5, and coal can also be carried there by boat.
During the last year, on account of the coal
strikes, this matter of storing large quantities of coal
was one of vital importance, and on the plat of
excellent.

ground on the south side of the river the company
This coal was unstored a very large amount.
loaded from the cars and then loaded again on flat
boats and delivered to the Harrison and Washington Streets stations, both of which are located on
On the property on the north side of the
the river.
can be stored in bulk, or a considerable
amount of trackage can be provided so that coal
can be stored in cars for a comparatively short time.
Plans are under way for handling this coal from
one side of the river to the other in the most economical manner. On the larger piece of property,
where the station is located, the coal will be unloaded
river coal

''."'.--'

'

'

'

Steam Connections and Condensing Plant.;
Each boiler-house

,

has an individual -steam
header connecting directly with the corresponding
turbine unit. This individual header is located in the
basement and directly back of the boilers, and is
enclosed in a separate room running the entire
length of one boiler-house unit.
Between each two
adjacent individual headers there is a connection
unit

of sufficient capacity for carrying all the steam required for any one unit. These connections are
also located in the basement of the boiler room.
Remote-controlled motor-operated valves are used.

The whole arrangement of boiler room and boilerroom piping is such that any accident would not be

Taken February 13, 1903.
Fig. 9. Taken April

16,

1903.

UNDER CONSTRUCTIO

room floor or to the ash pit. All of this fine coal
can be delivered to the main coal conveyor and again
dumped into the bunkers above.

set

rom

boat or hopper-bottom cars spoken of above.
latter cars will run into the station on a special
track that will extend the whole length of the building
on the east side, passing by the ends of the various
boiler-house units, and depositing the coal into the
desired conveyor or crusher.
f

These

About

Boilers.

The arrangement

and

brought into the building in hopper-bottom
cars and is dumped into a hopper leading to a
coal crusher, which delivers to a main conveyor,
this in turn delivering coal to the coal bunkers located above the boilers. There is a separate crusher
and conveyor for each boiler-house unit. The coal
conveyors are being installed by the John A. Mead
Manufacturing Company, the well-known McCaslin
gravity buckets being used. The ash pits are located
directly beneath the chain-grate stokers, and are so
arranged that they deliver directly into the main
coal conveyor, which also delivers ashes to a large
ash hopper at the end of each boiler-house unit and
directly above the railroad tracks.
An auxiliary
fine-coal hopper is also arranged under the front of
each boiler to, receiye any fine coal that would otherwise frequently find its way either to the boiler-

EVVS
8th.

Handling and

397

likely

to

eff"ect

more than one boiler-house

unit.

The
tis

Electric) Cur14 5,cioo-kilowatt (General
vertical turbines are located in the center of the

turbine house, as indicated in Fig.

5.

Steam from the

boiler-house unit directly opposite is taken directly
to the first-stage wheel of each turbine almost on a
line with the individual headers.
The exhaust from
the second stage is carried directly to a condensing
plant furnished by the Alberger Condenser Company,
New York. Condensing water for the plant is taken

from the east slip through a large concrete tunnel,
and after passing through the surface condenser is
discharged through another tunnel into the slip on
the west side of the property.
This, together with
the fact that the current of the river is from east
to west, makes a very considerable difference in the

capacity of the condensing plant, as the condenser
discharge flows into the river several hundred feet
below the intake slip.

Reasons for Installing Steam Turbines.
Realizing the possibilities in the use of steam turbines in large central stations, the ofiicials and engineers of the Chicago Edison and Commonwealth
Electric Companies took great interest in the development of the turbo-alternators. The advantages of
such units which appealed most strongly were:
First

— Great

saving

:n

weight and

floor ^pace

and

WESTERN ELECTRICIAN
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consequent reduction in cost of
foundations for generating units.

building

and of

Second— Practically a straight-line economy, thus
greatly improving the average 24-hour steam consumption.

— Simplicity of

the generating unit, requiring
of attendance,
a
,-\fter a careful investigation into the state of the
art and prospective developments in this country
and in Europe, a contract was finally entered into

Third

minimum

with the General Electric Company, calling for the
of .s.ooo-kilowatt vertical turbo-alternatnr-:.

deliven.'

any

unit

can

other, or

any

erence to

its

be

May

in multiple with
replace any other with

connected

unit can

any
ref-

group of feeders.

Each turbo-alternator, with its switching apparatus and connections to outgoing feeders, forms a
separate unit by itself, and is either located distinct
from the adjacent units or eflfcctually separated

The highwalls.
current and potential transformers and all connections to feeders are located
in a separate building, thus eliminating all highpotential apparatus and connections from the turbine
liouse, except the individual generator leads, which
take the shortest route under the floor to the west
therefrom by fireproof partition
tension

switches,

oil

and are carefully encased.
As the arrangement of bus-bars,

Operating Gallery.
For the completed
will be two operating

switches,

etc.,

necessarily influenced by space available and insome sacrifice in the steam or electrical portion of the plant, and sometimes in both, a separate
building, known as the switch house, was provided.
IS

volves

The
1

1

^^^^SBBHH^ F^^^IS^^^'^^'K^^^

generating portion of these turbovery similar to the five generators

electrical

alternators

is

which are being installed m Power House No. 2 of
the Niagara Falls Power Company. The generators
have internal revolving fields, and the provision for
ventilation is very good. Each machine has six poles
and runs at 500 revolutions per minute. These alternators are guaranteed to operate at
of
rise
with a
continuously,

^^gMM^MH^S^g.,^

J

A ROW OF BOILERS AT FISK STREET STATION.

These units were not only the
first

largest, but also the

vertical turbo-alternators contracted for in this

country.

Descriition of Curtis Turbine.

These

vertical

units consist of the Curtis type of

steam turbine, a general description of which was
given by Mr. \V. L. R. Emmet in a paper published
The
in the Western Electrician on April iSth last.
5.000-kilo\vatt units, the first of which is now being
erected in the new Fisk Street station of the Commonwealth Electric Companj-. are known as twoslage turbines.
.-Xfter the steam is expanded in the
nozzle, and subsequently the velocity abstracted by
successive impacts with buckets on the first wheel.
the steam passes through another set of nozzles and
the process is repeated.
Excessive peripheral speed
is thus obviated, as there is no longer a necessity- for
moving the buckets at one-half the velocity of the
jet, a necessary condition for attaining the highest
efficiency with a single set of buckets.
A factory
view of the first of these units is shown in Fig. 11.
In the "Chicago units," as they are at present being
called, there are three sets of buckets on each of the
two wheels corresponding to the two stages. The
size and arrangement of buckets are so proportioned
for the particular rotative speed that the velocity is
only partly taken out in the first stage, and what
remains is practically all abstracted in the second
stage.
So low is the velocity of steam after leaving
the second stage, that the exhaust opening was made
as large as possible, and the surface condenser placed
almost against the side of the turbine.
The governing is done by successive closing of
nozzles, provision being also made so that each
nozzle can be closed gradually in regular sequence
and can be worked continuously at any position between full open and closed. The governor itself is
the uppermost part of the unit, being located on top
of the alternator and connected to the end of the

eight per cent.

is

generator

turbine

normally
three-phase,

will

operating gallerj' will be located opposite the
fourth unit. The gallery will be constructed of steel,

marble and slate.
The lower story will be on the turbine-house floor
and will contain oflice space for the chief engineer
and his assistant. .\ll turbine-house employes will
pass through an adjoining room, which is at the entrance of a tunnel or passageway, running over from
the

5,000 kilowatts
25-cycle current

tion

under actual operating conditions should be very

much

better.

In exterior dimensions the turbine unit is about
26 feet high and !&/• feet in diameter. It sets on a
foundation about four feet above the floor, so the
total height of the unit above the floor is 29 feet.

Gener^vl Electrical Fe.*tures.

The

electrical

equipment of the Fisk Street station

above, on the same height
which runs around the whole

floor, 14 feet

first

main

gallery,

turbine house, pro\ision
load dispatcher, a toilet

instrument room.
On the floor above,
house,

there

is made for the office of a
room and a small portable-

and overlooking the whole
be one independent op-

will

erating and instrument panel for each turbine generator, carrying instruments, switches, and all other
necessary apparatus, as well for the generator as
for the corresponding feeders or transmission lines.
In order to simplify the work of the switchboard
cperator as far as possible, all instruments which
might be desirable for a control of the system, but
which are not absolutely necessary for a safe operation, have been removed from the operating gallery

at

The ma9,000 volts' pressure.
chines are wound with star connection and the neutral will be
grounded.

An

3eOCWlCJ\5T

individual

motor-gener-

ator e.xciter set consisting of a
induction motor
mounted on the same base and

75-horsepower
with

shaft,

compound-wound
125-volt dynamo

a

direct-current

of 50 kilowatts, will serve for
exciting purposes and will be
located at the west w-all of the
turbine house opposite each turThe induction
generator.

bine

motor

connected to a 75three-phase transform-

will be

kilowatt,

nOCRrtCU.

ST.

er of 9,000 to 230 volts' pressure,
located in the switch house, so

only three-conductor No.
0000 cables of low pressure enThese
ter
the turbine room.
three-conductor cables will be
that

laid in vitrified duct.

There will be provided also
two steam-driven exciters, each
of 75-kilowatt capacity, with a
storage battery of sulficient size.
.-Ml these different sources of
supply for the excitation will be

DIACRAH Of 9000 WLT.

n

CKlt, TRWSIIISSIM SYSTEM

^^ CHICAGO EOrsoir caurun
CDMUDIfWEAlTH EUCTRrC CONnuv

connected so that any exciter
can be used to excite any one
of the turbine generators.
Provisions are also made to connect
to the exciter bus-bars a rotaryconverter sub-station of 4,000

ALTERNATING-CURRENT CENTRAL STATION TRANSMISSION

lead-covered

circular-mil

single-conductor
cables
with paper insulation carry the three-phase current
to the switch house.

switch

house, when completed for all 14
a building about 460 feet long and

units, will be
50 feet wide and will consist of a basement and two
stories.
The basement will contain the bus-bars, all
high-tension connections and instrument transform-

On

ers.

tire

exciter transformers and panels w-ith supplementary
indicating and recording instruments.
The second

the

floor will

bath

and

first

floor will be located the oil switches,

have a meeting room, lockers,
other accommodations

house employes.

and placed

in

IN

CHICAGO.

the switch house, where special

care

can be taken for the attendance of the recording
instruments and control of the overload devices.

Remote Control and Instrument Wiring.

Switch House.
The

will contain several distinctive

features.
In the endesign the experience of European as well as
.American stations has been carefully considered.
While each of the different generating units will
ordinarily be operated independently
and supply
three or four feeders, provision is made so that

the

the

of

continuity of current for the exciting of the turbine generator
fields is secured.
From the connection boards
on the lurbo-generators 500.000-

economy, the steam consump-

as

Each

The steam consumption of these turbines is expected to be, under full load, somewhat better than
that which can be secured from the best compound,
condensing engines of the same capacity under test
conditions.
On account of the turbine having pracstraight-line

switch house.

On

deliver

kilowatts' capacity located on the
same property, so that absolute

a

tlicre

of the

shaft.

tically

units

ventilation.

regulation

inherent

he

machines
10.

rated load

14

temperature not exceeding 35
degrees C. in any part above
ilie
room temperature under

normal conditions of

FIG,

full

of

first

turbine

Generators anb ExaiiNc Svstem,

installation

galleries on the west wall of
the turbine house, each serving for seven units. The

nail,

oil

23, 1903

for

toilet

the

and

turbine

All remote-control wires consist of multiconductor

lead-covered cable, arranged so that cables belonging
to one unit are absolutely separated from those belonging to another unit either by vitrified ducts, fireproof walls, or slate partitions. The whole remote
control wiring has been designed so that no crossings at all are required in any place; therefore all
cables

come over

same arrangement

to

the switch

house

in

just

the

they leave the operating gallery.
The advantage of such a lay-out with reference to repairs or inspections is evident.
as

May

22,,
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Transmission Lines to High-tension System.
The transmission lines or feeders to the hightension system are so arranged that for the present
there will be three lines connected through oil
switches to each individual generator bus.
The
different generator buses can all be connected together by means of tie switches. In case of trouble,
there will be two oil switches in series on generators
and lines. The distribution of 9,000-volt 25-cycIe
lines between the different generating stations and
sub-stations of the Edison and Commonwealth Com-

including the

panies,

Street station,

is

shown

399

have designed a group of buildings whose massive
proportions are emblematical of a great industrial
purpose, but are still not ungraceful.
As the
Curtis

of

the

W.

L.

steam turbine

Emmet

R,

so

is

a

installation,

conspicuous

reference

of Schenectady,

a

the

to

feature

work of

whose untiring

and well considered efforts in the face of many obstacles have had so much to do with the perfecting
of that interesting type of apparatus, should be made.

changing motor-generator sets with the necessary
switching apparatus. Direct current will be fed into
this portion of the Edison system, and there will also
be some special emergency connections to the Fisk
Street station so as to secure the greatest possible
of reliability for a continuous supply of

coefficient

current. for lighting and general power, which is of
very great importance in connection with this particular station.
Sixty-cycle alternating current at

connections with the Fisk
in the diagram, Fig. 12.

Light and Power for the Station.
Careful consideration led to the decision to feed
the whole light and power installation for the station
itself by direct current from the Twenty-second
Street sub-station, located on the same property with
the Fisk Street power station, and not by alternating current This arrangement requires, of course,
a certain investment in converting apparatus of
somewhat lower efficiency than alternating-current
transformers, but, on the other hand, direct current
appeared to be much more convenient for the running of different motors, and, owing to the use of
a large storage battery, it
was more reliable,
;0 that the three-wire direct-current
system was
adopted.

Benefits for Employes.

Ample

provision has been made for the comfort
and convenience of the men employed at the Fisk
Street station in the way of toilet, locker and bath
rooms. All of the boiler-house employes will have
quarters located directly above the firing space of
the north boiler-house unit. The boiler-house engi-

who will be directly in charge of this vitalh'
important part of the plant, will have an office here,
and will thus be in close communication with the

neer,

Ample

men.

facilities in the

way

of shower baths,

be provided.
The turbine-house emplo^'es will have their quarHere
ters on the second floor of the switch house.
will be located their locker and bath rooms, and also
an especiallj- equipped assembly room, which can
also be used as a sort of reading room for the men.
Every opportunity will be taken to provide for the
comfort of the men and to encourage them in reading
technical literature and_ improving their general
etc..

will

efficiency.

Electric Launch.
After the Fisk Street property was secured and
building operations were commenced, it soon became apparent to the officers of the company that
better transit facilities than those afforded by streetrailway lines would be very desirable in getting

from the
Street

building of the company on Adams
property.
As the site is located on

office

to the

it is easily accessible by boat, and an eleclaunch w^as therefore purchased to ply between
the central part of the city and the new station.
This launch, which has been named the Rotar>',
runs on a regular schedule from the foot of Quincy
Street to the Fisk Street property and also makes
stops at the Harrison and Washington Street staDepartment mail is
tions of the Edison company.
The launch is one of those
carried to the stations.
used at the Pan-American Exposition and will seat
about 20 people. It is provided with 44 Chloride
cells of storage battery of 120-ampere-hour capacity
and is propelled at five different speeds by a sixThe launch can make
horsepower 88-volt motor.
four round trips a day on one charge. Fig. 13 is a
view of the launch, with some of the officials of the
company on board. The photograph was taken on
March 9th, the day the corner-stone of the station

the river
tric

was

laid,

and represents the party leaving the

station.

FIG.

—

the

contributors

great work prominent mention should be
the company's consulting mechanical engineer, Mr. Frederick Sargent (of the firm of Sargent & Lundy), who designed the very simple plan
of the turbine and boiler house as well as the arrangement of the steam and mechanical portions
to

this

made of

of the plant, which are being installed under his
general supervision, while the arrangement of the
electrical plant is planned and the apparatus is installed
by the company's permanent eneineering
staff.

Shepley,

Rutan

&

Coolidge,

the

architects,

CURTIS STEAM TURBINE FOR FISK STREET STATION, CHICAGO.
2,400-4,150 volts will be distributed to the extended

the

new

territory west

sub-stations, as well as the steam turbines,

be furnished by the General Electric Company,
with the exception of the high-tension switches, which
are of the General Incandescent Arc Light Company's manufacture.
will

COMMONWEALTH

entitled to great credit for their acumen, self-reliance
and enterprise in launching an enterprise of such
magnitude as the Fisk Street station, with so many
new features features, however, which have been
indicated either by the past experience of the company itself or by the latest developments of engi-

Among

5,0c O-KILOW ATT

the electrical equipment of this station and of

Personal Mention.

The general officers and the engineering department of the Commonwealth Electric Company are

neering design generally.

II.

All

West Twenty-Second

SUB=STATIONS.

end of the Fisk Street property, this being about 500
feet from the north end of the main generating staThis sub-station was estion, as shown in Fig. 5.
for the distribution

of

direct

current to
is

also

power

This location being in
Street station.
border line dividing the territory supplied by
the Edison three-wire system and the 60-cycle overhead system, it was found advantageous to distribute
both direct and alternating current from this point.
A one-story and basement building, 50 by 65 feet
The basement will conin area, is being designed.
the Fisk

in

the

tain a storage battery consisting of 150

On

alternating

service

of

the

Western

District

Commonwealth Electric Company is supplied
from the West Madison Street sub-station.
This

of the

forms a part of a building comprising the
of the Western District of the Commonwealth
Company, the repair and sales department, and living rooms for one operator and one night troubleoffices

The West Twenty-second Street sub-station of
the Commonwealth company is located on the north

tablished

The

sub-station.

Street Sue-station.

station

Street Sub- Station.

the Edison three-wire system, from which
supplied current for all lighting and general

and south of the

West Madison

H-41 tanks.

the first floor there will be located ultimately
two i.ooo-kilowatt rotary converters with accessories
and switchboards and two 1,000-kilowatt frequency-

man. The building, illustrated in Fig. 14, is a thoroughly modern one, being fireproof and of brick and
The front of the building, which
steel construction.
is three stories in height, is finished in red sand-mold
faced brick and terra cotta.
The sub-station proper contains two 500-kilowatt
frequency-changing motor-generator sets and two
50-kilowatt induction-motor exciter sets.
These
machines, together with the switchboards and the
line switches, are

as

shown

in Fig.

on

the

16.

first floor

of the sub-station,

The basement, which extends

the full length of the sub-station, contains 60-cyclc

and 25-cycle oil-switch buses. A lo-ton 'crane is
also provided and so placed that all machinery can
be easily handled.

changing

sets

One

will

I.ooo-kilowatt set.

of the 500-kiIowatt frequencyvery soon be replaced with a
The building can be extended to

:
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accommodate two more 1,000-kilowatt

sets,

making

an ultimate capacity of 3,500 kilowatts.
The function of the motor-generators is to convert the current which is supplied as 9,000-volt,
25-cycle, three-phase energ>' by transmission lines
about three miles in length from the Harrison Street
generating station of the Edison company, and
eventually from the new Fisk Street station of the

Commonwealth
cycle

company,

to

energy for distribution.

2,300-4,000-volt,

These

60-

frequcncy-

May

6o-cycle machines are not the same, the 25-cycle
machines or motors may be in synchronism while
This
the 60-cycle machines would be out of phase.
relation cannot be previously determined; therefore it became necessary to adopt a scheme, which,
though it savors of the cut-and-try method, is rendered exact by the synchronizer.
If orft motorgenerator is running and it be desired to start another, the machine is brought up to speed by the
method previously described, and the field of the

1903

23.

the operator, to a motor-driven shaft placed just
before the switch. This arrangement obviates fuses
and allows the machine to operate as a two-phase
machine or a single-phase machine in case of a

heavy overload on one phase only or on two phases
of the machine, since only the element on the phase
on which the overload occurs is opened by the overload.

Tie lines in the shape of four-wire feeders are
brought in from two other 60-cycle stations of the
Commonwealth company. All the 60-cycle feeders
are
provided with single-pole double-throw
oil
switches, and two buses are provided for the purpose of better balancing the load and for additional
safety.
One pole of each feeder is connected directly
to the neutral bus without the intervention of fuses
All instruments on these
or switches of any kind.
feeders are taken from the secondaries of pressure
and current transformers provided for the purpose.
The four-wire three-phase feeders are each provided
with three spring-expulsion fuses and lightning arresters, as the 60-cycle distribution is an overhead
system. The single-phase feeders are each similarly
provided with one fuse block and lightning arrescompensators
ters and have in addition pressure

FIG.

changing
consists

shaft

13

ELECTR

C

LAUNCH ROTARY

sets are of the revolving-field type

of two

machines

with two bearings.

and each

mounted on a common
field of the motor

The

has 10 poles and the field of the generator has 24
poles.
The speed of these machines is 300. revolutions per minute.
Two transmission lines are brought into the station
one a No. 0000 and the other No. 00, the
transmission being entirely underground from the
Harrison Street station to this point. One of these
lines is continued from the station, supplying the
Lake Street Elevated Railway sub-station (described in the Western Electrician of May 17, 1902)
At the point where these
a short distance away.
three lines meet, in the station, two 9,000-volt buses
are provided and all transmission-line ends are
equipped with double-blade transfer knife switches,
secured. The
so that complete commutability is
line feeding the sub-station is provided with a hightension oil switch and is usually run on a separate

—

bus.

All motor-generator sets are fed through threepole double-throw oil switches installed in the base-

ment.

IN

FRONT OF FISK STREET STATION.

motor is closed, thus making the motor synchronous;
and then the phase relation of the two 60-cycle
machines

is determined by the synchronizer.
If the
machines are not in phase the motor is
slipped one pair of poles or as many pair of poles
as is necessary to bring the 60-cycle machines into
their proper relation, a marked dial indicating the

Co-cycle

number of poles to be slipped.
The generators are star-wound with

a

neutral

brought out and connected to the bus of' the
three-phase system, the 60-cycle current being at
a pressure of 4,000 volts between phases and 2,300
volts between any phase and neutral.
The neutral
on this system is grounded solidly, and single-phase
feeders from one phase to neutral and three-phase
four-wire feeders distribute the energy from the buses.
tap

WEST MADISON STREET SUB-STATION.

and the four-wire feeders carry a
mixed load of light and power, the power load being tapped off from the three phases and the
lighting load being connected between one phase
This is the well-known three-phase
to neutral.
four-wire system that has been generally adopted by

The other

The

single-phase

feeders

supply

the

incandescent

lighting circuits

the

Commonwealth company, and which was

de-

automatic potential

lators,

shown

in Fig. 15,

essential part of the regulator

first

is

a relay,

which operates as the pressure rises and falls from
a predetermined point, the function of this relay
being to operate the clutches which connect the
regulator with the driving shaft.
The operation of the regulator

and the second, or starting bus, is fed from
bus through a starting compensator which
reduces the pressure from 9,000 volts to about 4,000
volts, three phase.
The oil switch on the motor to
he started is then thrown from the open position to
the starting bus, and after the motor attains the highest speed possible on this bus it is thrown over to the
'_',ooo-voU
bus.
'J"he
compensator supplying this
t,Ui is then cut out by an oil switch provided for
this purpose.
This method of starting has been
adopted for both the larger synchronous motors of
the frequency-changing sets and the smaller induction motors of the exciter sets.
The double-throw
oil switches
which are used in this operation were
line

being of the doublebreak type and provided with two sets of solenoids,
or operating mechanisms, one of which carries the
switch frtim tiic open position to the starting, the
other carrying it' from the open position to the running, both being used when the transfer is made
from the starting to the running. In the case of
the motors of the fre{iuencyrchanging sets the 9,000
volts is impressed directly ou the armature but the
armatures of the exciter sets are fed through tlireepliase transfornuTs, which reduce the voltage from
9,000 volts to 230 volts, three-phase delta.
The method of synchronizing the motor-generators is perhaps an entirely new one, a special synchronizer being provided for this purpose. Briefly,
this synchronizer consists of two parts, one of which
indicates 25-cycle synchronism and the other 60cycle synchronism.
It is obviou= that these machines must operate in synchronism on both the
25 and Co-cycle ends and, since the numbers of
pairs of poles of the revolving field of the 25 and

14.

These reguregulators.
have a capacity of 7V2 kilowatts each and are very interesting mechanisms.
They consist primarily of the regulator proper, which
is really an auto-transformer with adjustable secondary, coils being cut in and out by a movable
The power to move this
knife blade on a dial.
blade is furnished by a shaft driven by a motor.

The method of starting these sets is as follows
The first bus is made alive from the transmission
the

FIG.

and

is

as follows

:

The

built especially fir this purpose,

Fig. 15.

Auloiii

Lj;LiUio]>.,

Fig. i6"

General View.

INTERIOR VIEWS OF WEST MADISON STREET SUB-STATION.
scribed in detail in the
12,

Western Electrician of April

1902.

The

switch used on the generators deserves
mention.
It consists of three independent
elements, each or all of which can be connected
means of magnetic clutches either automaticIn'
ally, as in the case of overload, or at the will of
special

oil

pressure compensators, arranged for ohmic and
inductive drop, are so set as to give a reading on
the feeder voltmeters which-is equal to the pressure
at the center of distribution, thus obviating presA standard voltage having been presure wires.
determined, it is necessary to maintain this voltage,
and any departure therefrom is taken account of

1

.

May

23,

by the

relay,

voltmeter.

WESTERN ELECTRICIAN
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which

connected in multiple with the
The variation of pressure causes the
is

relay to energize a

direct or reverse clutch,

which

connects the dial switch with the driving shaft. The
knife blade on this dial switch is then carried around
the dial, cutting in or cutting out coils of the secondary ol the auto-transformer, thus raising or
lowering the pressure according to the direction of
its

travel.

The

series

This sub-station has been in operation for about
months, and while a great deal of this apparatus
was gotten out on development orders, the purpose
of the apparatus seems to have been admirably ful-

are

gradually

401

being displaced

by

low-tension alternating arcs.
The present equipment, therefore, consists of one
250-kilowatt, 9,000-4,000-volt, 25-60, four-wire, threephase motor-generator set, one soo-kilowatt set, and
one soo-kilowatt belted generator identical with the
generator of the larger motor-generator set, and
miscellaneous' series arc and soo-volt power machines.

six

arcs

The

soo-kilowatt

belted

machine was ina 6oo-horsepower

stalled for the purpose of utilizing
cross-compound engine as peak capacity.

The
in the

considerable flexibility is secured.
For instance, a
feed could be taken from the 60-cycle tie line which
would operate the motor-generators conversely and
furnish 9,coo-volt, 25-cycle energy to the 9,000-volt
bus of the sub-station, which could operate the
rotary converters. Or the battery could supply direct
current to the rotary converters which, running con-

would operate the motor-generators.
sub-station was installed with the idea of
relieving other sub-stations of load, this fact accounting for the initial capacity necessary.
versely,

This

is the same as that used
Street sub-station, except that

auxiliary apparatus

West Madison

Sedgwick Street Sub-station.

The

belted exciter sets are used at present.

These, howbe displaced- by induction-motor-driven
sets in the near future.
The methods employed in
starting up and synchronizing are also the same.
Two transmission lines, equipped with oil
switches, one No. oooo and one No. 00, feeding into
ever,

will

the sectional 9,000-volt bus, supply this sub-station
with 2S-cycle current from the transmission lines
running from the Harrison Street station via inter-

Sedgwick Street, near North Avenue, known
Sedgwick Street sub-station and illustrated
Fig. 17, is one of the smaller installations on the

at 444
as the
in

2S-cycle system, but it
features of design and

accompanied

and a great increase

The equipment

consists

kilowatt rotary-converter

this transformation.

EDISON SUB-STATIONS.
West

FIG.
filled

SEDGWICK STREET SUB-STATION.

17.

and no serious

difficulties

notwithstanding

tered,

have been encoun-

anticipated

possibilities

of

trouble.

Induction-motor sets were chosen for exciting purposes because it was thought that in case of transmission-line disturbances the effect on the source
producing exciting current would be a minimum,
since these machines do not follow up the line fluctuations as closely as do synchronous motors
and
this idea has been fully borne out by the experience?
of the past year of operation.
;

View Sue-station.
The Lake View plant of the Commonwealth Electric Company is located" about four miles north and
L.-\KE

one mile west of the Harrison Street station. This
plant was originally a two-phase l,ioo-volt alternating station with a total load of about 150 kilowatts
of series arcs and 50 kilowatts of 500-volt power,
and supplied the territory north of the northern
limits of the Edison direct-current service.
Two years ago the first motor-generator set was
installed and the service changed over to 6o-cycle
four-wire, three-phase.
The same standard was

Fig.

[9.

distinctive

present

at

outfit,

of one sooa 3SO-kilowatt bat-

^ffi

1

Division Street Sub-station.

In the northwestern part of the Chicago Edison
Company's territory and very close to the Western
District of the Commonwealth company, which is
air supplied by standard 6o-cycle, four-wire, threephase system, the West Division Street sub-station
was erected about nine months ago. This is a modern brick and steel fireproof building about
47 by
6S feet in size with two stories and basement.
The basement extends under the entire building
and contains a storage battery of iso G-49 cells
with the necessary end-cell switches. A portion of
the basement contains the 6o-cycle bus fed by the
motor-generator and the rest is devoted to cable
runs and miscellaneous purposes.
On the main floor of the sub-station there are,
at present, one 500-kilowatt motor-generator set,
one soo-kilowatt rotary-converter outfit and one

Soo-ampere three-unit booster

set for charging,

with
their respective alternating-current operating board
and direct-current board.
Above the first floor in the front part of the substation is the high-tension gallery which contains
the high-tension buses and line switches of the transmission lines. The floor above is divided into two
living apartments for one operator
man of the district.

Two

several

an example of what can

nm

business has

in

contains
is

be -done on a narrow lot in a locality where realestate values are moderate.

mediate sub-stations, and a great flexibility in the
transmission system is thus secured.
It will be seen, therefore, that although the
old
site and building liave been retained, there
has been
a complete transformation in the service supplied
to customers,

Company

sub-station of the Chicago Edison

transmission

lines,

and one trouble-

equipped with

oil

switches

Rear of Switchboard.

Fig. zo.

SS^MStertaui

kii^T'

'".

n

2e

1^21

FIG. 18.

SWITCHBOARD AT SEDGWICK STREET
SUB-STATION.

tery at one-hour-rate of discharge (G-49 tanks) and
Two additional
a 500-ampere three-unit booster set.
rotaries of r,ooo kilowatts each can be

accommodated

Front and rear views of
the switchboard are given in Figs. 18 and 19.
the present building.

in

The battery occupies the two-story section of the
building at the rear of the lot and is arranged with
positive cells on the second floor and negative cells
fire wall with one connecting
on the first floor.
door sepai^ates this section from the rotary-converter

A

section.

The following

are

briefly

the principal

features

of the sub-station;

—

First All heavy apparatus is on the main floor
and is accessible from one crane.
Second Air-blast equipment in basement, hence

—

Automatic High-tension Oil Switches.

VIEWS IN SEDGWICK STREET SUB-STATION OF CHICAGO EDISON COMPANY.
adopted as that
of

tricts

the

in the

Southern and Western Dis-

same company and

described

else-

where.

The

and 500-volt power machines were
belted to the motor of this motor-generator set and
the pressure from the two-phase machines raised to
2,000 volts by means of transformers on the lighting circuits.
These old machines then supplied the
single-phase feeders in part and were left in service
until a 500-kilowatt motor-generator set and a 500series arc

kilowatt 60-cycle belted generator, readily

1

convert-

motor-generator set by replacing the
engine pulley- with a motor, displaced them.
The
series arc and 500-volt power service is still maintained but is on the decrease, as all efforts are
directed toward developing the three-phase power.
ible

fo

a

supply the 25-cycle 9.000- volt energy to sectional
which may be tied together. These lines run
from the Harrison Street station via other Edison

no platforms required for transformers and regu-

buses,

lators.

sub-stations.

heating plant

The motor-generator equipment
that of the other

is

identical

two motor-generator

with

installations.

The

rotary converter with its appurtenances is installed and provided as those in other Edison substations.
Three single-phase transformers, deltaconnected, are used on the present installation but
a three-phase transformer will be substituted in the

next

A

outfit.

compensator, which is really a Y-connected inductive resistance, furnishes a neutral for the rotary
converter.
On account of the mixed character of
the load on the sub-statjon and 60-cycle tie lines.

Third
station

— Basement
is

space for rheostats, cabling and
provided, thereby relieving the sub-

space.

—
—

Fourth High-tension switches and buses isolated
upon the gallery.
Fifth
Buses
in
separate
brick
compartments
located under switch terminals; divided in sections,
one line and one rotary on each section.
Sixth Oil switches (Fig. 20) have auxiliary knife-

—

switch contacts to cut out oil wells for inspection
and cleaning; also oak and plate-glass doors, front

and back, to facilitate inspection.
Seventh From transformer secondaries to rotary
there are no fuses or switches.

—
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I-YUIA
I-ydia

lilt

o[

siib-sl.ilinii

Slri-cl

(he

Chicago

Erli^ull Ciiinpaiiy il was iiccessaiy In provide service
(or a muiiiIkt of large cnslomers before il was pos-

10

niblr

biiilil

ami

ciiiiip

a

siib-stnlion.

]>criiianciit

accomwa» ercclcd on

IlciK'c n lompor;iry biiiUliiiK large eiioiiKli lo

Iwo 500 kilownll

iiKxlale

rear of the lot

the

at

rolaries

144

West

I-ikc

Street niul

one rotary was put in service on May i, igoj. just
.10 ilayK from the lime the wreckers began lo demolish the old bnilding. Kontings, foundalions and
basement steel work were llicn put in for a sixstory bniUling, on llie front poilinn of the lot, and
a basement hallcry rixini was (inislied np with a
Only
1,200 kilowatt battery lo lake the fall peak.
n one sioiy bnibling, providing room for 2,.S00 kilowatts in rotary converters, is being put np on ihe
front

m

portion of the

b'ig.

lol,

as

shown

in

cro»s-section

Ji.

The nllimale ecpiipmenl of this siih-slation conteni
plates the following principal dislinctive (ealnres:
Kirsl
A six-story bnililing wilh hatlerv and healing plant in biisemenl. Ibe lirsl lloor and gallery
The
floor lo be occupied by Ibe snb-slation proper.

—

W

supplying air

for

to

rotarics

May

under ovcr-

Ivighlb— Threennil bousler oullit of 2,000-amalsf> arranged so that it can he used
as balancer.
Each of the boosters used for charging sl(;rage batteries is also equipped with some
special switches so that two 70-volt boosters can be
operated in scries and C(jnnected to the side of the
Ihieett'ire system that may have low-pressure, due
to heavy unbalance.
Ninlh -Kheoslats molor-conlrolled and niiMiiiled
on gallery away from switchljoard.
Tenth Eive-thousand-ainpere circuit-breakers with
reverse-current allacbnients on both direct-current
pere capacity,

—

leads of rotarics.

MAKKiirr Stkkkt Suh-station.

The Market Street sub-station of the Chicago h'dison Company, located at 84-86 Market Street, is
designed lo enable the shulling down eventually of
Ihe VV'ashinglon Sireel generaling stalimi, now known
as station No. 5, during Ihe greater part of ihe year.
The present building is only a small part of Ibe
very extensive block which will ultimatelv be erected
on the properly at the corner of Market and Washington Streets.

The

principal

fealnrev nf

iiisi:ill,-ili(in

lliis

are

as

follows:
First

— An

modern

eight-story

steel

sup-

building,

concrete caissons, extending \u bedrock, a distance of approximately yo feet.
Second The nllimale snb-slalion will occupy llircc
of the present building .mil
bays (Ml Ihe main 11
will consist of eight i,(X)o-kilowall rotary conveners
in Iwo rows of four each, with a 20-lon crane in
each of Ihe three bays.
Third
Ihe lirsl inslallalion will consist of four

upon

ported

—

•

«

—

«

rotarics, with ihrce-pbasc transformoccupying about one bay and a half, the remaining space to be ulilixed for storage purposes
for Ihe present, or until needed for rotary con-

i,iH)0-kilowall

^
t

.....(-.—

s
t

ers,

veners.

,1

the high-tension' buses
this stalioM
be localed in an air chamlier in the basement.
The scheme of secliniial Ituses. with brick-comp.-irlThe
menl oil switches, will be fcdiowed Ihroughonl.
rotary swildi. however, will be located on the main

l'"ounh— 111

^

will

p.

11

bigh-lension side of the transforiner.
layout is such that, in case it is desir-

ne.ir the

lloor,

The

I'ifih

Iwn .'.ooo-kilowall machines can be inslalled
llu- same space as three i, ooo-kilowall machines,

.\\<\f.

in

n

lluTcby increasing
lion

.t.i'ii

station

Sixth

SXCTIONAL DRAWING OV

21.

I.VllIA

STHKRT

Sllll-

STATION.

from the cranes.
direct-current switchboard will he pro-

easily accessilile

room

the safest cabling, and there will be abno high-tension connections inside of the
rotary room, as the connections to the oil switches
for

solutely

made at the bottom.
booster will be used for charging the storage
battery and will be .so arranged that the two generators can be kept in series on the low side of the

arc

all

A

ICdison three-wire system, and
he used as a balancer set.

booster set

the

will

The low-tension switchboards on all rotary-converter sub-stations of the Chicago Edison Company
for this year will be of the company's standard design, which is very similar lo that used in llic Randolph Sireel sub-station, described in detail in the
Western Electrician of November 29, if)02.
There arc also a number of minor improvements
in the company's sul)-stalion design, une of these being two direct-cnrrent meters and circuit-breakers
installed on each rrjtary, instead of one, as llie connection of the neutral point of the three-phase transformer to the neutral of the Edison system makes
ibis necessary.

CONCLUSION.
Mention has now been made of the more important
work thai has just been completed or is now in
progress for some of the generating and sub-stations
of the Chicago Edison and Commonwealth Companies.
In all there arc 2f) such stations and sub-slaas

lions,

shown by

general

the

map

(Fig.

4.

In

the sl.'iliruis and sub-slalions not specifically nicnlioned impro\'eiiienls and conslruclion work of more

or

less iinporl.'ince
are also in progress, planned
wilh Ihe view of taking care of liie rapidly increasing
Inad and keeping the system up to the highest standard of central-station practice.

During the

last year the lulison cnuiiiany has instorage batteries as follows:
Harrison
Street, iCio Il-di elements; Lydia Street, 150 II-81
elenienls; West Division Sireel, i.^o G-4g elements;
Stale Street, i.t;o G-.3.3 elenienls. besides increasing
the number of plates lo full capacity of ihe tanks
tile .Sedgwick and
ill
West Fiutrleeiilh Street sub-

new

slalled

stations.

The two companies

are at present installing five
rotary-convcrlcr outfits, 12 soo-kilorolary-eonverlcr
outfits,
two I.ooo-kilowalt

i.ooo-kilowalt

watt

and two .soo-kilowalt
changing etpiipmenls,
besides a

motor-generator

u

auto-polential

frequencyregulators,

large <iuaiility of miscellaneous switching

and regulating apparatus, involving six new sub-station buildings for this year.
This is in addition lo
1

which will accommodate Ihe starting resistances and molor-conlrolled
tected

KK;.

is

ultiniale capacity of the sl;iAll the heavy apparnlus in Ihis

llie

per cent.

— The

expected this will be one of the model sub-stations
its kind in Chicago.
The basement allows ample

of

ctjiiditions.

lo.'ul

1903

23,

from above by

a

gallery

rheostats.

remaining floors can be nscd for storage or rental
for mamifactnring pnn)oses.

—

Second ^A o.ooo-volt line feeding to sectional
buses; each scclion feeding one rotary; sections lied
into conlinnons bus by switches, all switches used
being brick comparlmenl oil switches.

—

Third
Three-pbase transformers of 1,100-kilowall capacity nsed with 88-kilowalt indnction regnlators and 1,000-kilowatt rotary converters.
On all rotary-converter installations for the current year the company has adopted the use of one
three-phase transformer, instead of three singlephase transformers for each rotary convener, the
line current being

and

brongbt

in at 0.000 volts. 25-cycle,

Seventh

— The

hnllery

roinu will occupy

and eiid-cell switch
immediately .iliove the

rnoni
lloor

ihe

suli-slalion.

I'jghlh

— Transformers

and regulators of such

ca-

cipal object of Ibis arrangenu'iil
able floor space.

IieiiiK

lo save

3

tended ultimately, contain five i.ooo-kilowatt rotary
converters on the first floor and a storage ballery
consisling of 150 ll-3i tanks, on the second lloor.
The basement will be used for air chambers, bus-bar
and cable connections, heating plant, etc. A por-

kilowatts.

tary converters, wilh all accessories

I'ifth

—
— Designed

lo

accommodate two

dircct-cur-

switchboards, one at each end, if necessary.
Sixth— On account of basement battery room,
space on the snb-slalion fltior for machine pits and
cables is provided by a false floor of slate supported
upon brick walls, wliicli also serve to isolate cable
work.
renl

Sevenlh^Rlower equipment in <luplicalc for transformers and regnlators, with additional capacity and

tion of the present

dislribulion

for

the 9,000-voll

transmission system.

Onto Street Sub-station.
This sub-station is located on the north side of
Street, about 215 feet west of Orleans Street.

Ohio

will

consist

\. -^

ultimately of five

i.ooo-kilowatt

\

y
\

\

L
>

y

I I\

//

^

'

TYPICAL WINTER AND SUMMER LOAD CURVES OP
CHICAGO EDISON AND COMMONWEALTH COMPANIES.

KIG. 22.

the generating equipment installed or being installed
the Harrison and Fisk Street stations, and pre-

in

viously mentioned.

The Edison and Commonwealth companies

together

present lo a total connected i6-candlepowcr-lamp load of 1,651,700 lamps, divided as folfurnish current

at

lows: Edison. 1,155.200: Commonwealth, 406.500. The
total niaxiniuni LUilput of the companies to date is
20,000 kilowatts, dislributed as direct current 24.000
kilowatts, and as alternaling current 5,000 kilowatts.

sion.

It

II

building will also be used, tein-

norarily, as a central

-A

f

Morgan Street Sub-station.
This sub-station is localed on Morgan Street,
between Monroe and Adams Streets. It is a twostory and basement building, and will, when ex-

Lines will be amply protected
and isolated in fireproof compartments. '1 nc establishment of ibis temporary center means a very great
reduction in the cost of transmission-line capacity
between this point and llie Kisk Street station, particularly during the development period of the latter.
.'\mple room on the property is provided for exten-

Ihe

y
J

\-.ilu-

secondaries being six-phase
diamelrically connected.
The design of the transformer is such that it consists essentially of three
single-phase transformers efVectively isolated from
each other, but mounted in a single iron case in a
very compact manner. So effective is this isolation
that it would be possible to continue a transformer
in operation even after one section had been damaged by accident. All the advantages of the three
single-phase transformers are thus secured, and the
additional advantage of a great saving in weight
and floor space is obtained. A connection is made
lo the common point of the diametrically connected
sccomlary, which conncclion is taken direct to Ihe
ncutml of the system.
Each 2.so-volt rotary convener thus equipped is treated, as far as instruments
and switches go, ihe s.-unc as two 125-volt machines.
I'ourtb Ultimate capacity of five units, or 5,000
tbree-idiase,

V.

n

pacily will be nsed so that the battery may he charged
ilirecl, thus avoiding the use of a booster, the prin-

ro-

and swilchboards,

located on the first floor, and a storage battery of
150 11-40 tanks on the second floor. The basement
is reserved for air chambers, bus-bar and cable con-

heating plant, etc.
nllimale floor plan of this snb-slalion will be
.^o by too feet in size, only a part of which is being
put up at present. The width of the lot is such
nectii>ns.

The

that a very safe and economical arrangement of machinery was possibilc, and, when completed, it is

In Fig. 22 is shown a combined load diagram of the
two companies, indiciiting the total generated output
f(n" typical
winter and suniuier loads.
Curve I. is
a curve of Ihe load on December 22, looj, and curve
II. shows the generated load on as recent a dale as

May

S,
In both
ipo.'i.
discharge on Ihc peaks

curves
is

ihc
indicated

storage-battery
by the shaded

portions.

The present rate of increase gives promise of being equally as good as, if not better than, the phenomenal increase of the last two years. This rapid
growth has severely taxed the engineering department of the companies to provide and Install Ihe necessary apparatus and likewise the operating departinent to handle the load.

|

;
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Stevens Electro-photographic Printer.
he accomimnying photographs show an ingenious
tnachine for making photographic prints by electric
iigiit.
it is the invention of Frdnk Stevens, one of
the experts of the Byrnes Photographic Con(pahJ*j
official nholographcr of the Louisiana Purchase Exposition of St. Louij.
The tnain object of the niichinc is to permit of the rapid printing from a number of negatives varying widely in intensity and general printing rjualily, these conditions being tflct with
in general job work.
Fig. i shows the machine with
the printing frame open, ready for a piece of thfe developing paper that is used almost entirely in iht
exposition work. The paper inserted, the lid to the
frame is pressed down with a single movement, the
spring catch in front insuring perfect contact. The
operator, who may Ijc seated, throws the foot trea'lle
1

forward about 10 inches,

this

movement dropping a

pair of wings previously covering the front of the

manner

printing frame, in a

a

common wing

similar to the action of

shutter, exposing the paper to the

action of a soo-candlcpower arc lamp placed in the
cabinet below the top of the table. One second is

ordinary negative, and the tjackwaril
the treadle closes the shutter an(J throws
the lid of the printing franlc to its original posttiorli
at the same time automatically expelling the pap^r
and causing the operation to be recorded on a cdiiiitft'
provided for the purpose.
Fig. 2 shows the machine with the lid closed, and
gives a good idea of the simplidty of the mechanism.
sufficient for the

movement qf

With

the majority of negatives, it is only necessary
a piece of paper, swing the treadle forward^
and back, insert another sheet, and repeat. It is
doubtful if there has ever been a photographic machine devised having the capacity of Mr. Stevens'
to insert

lady opcritor who is now runSt. Louis has a record of 1,500
prints in three hours, from nearly 30 negatives, while
Under the ordinary conditions it would have required
four prinirrs and two Assistants to turn out the same
prinlc-r.

The young

ning the machine In
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Electrical Features of the Claypool
Hotel.
has in the Oaypool a
without a superior
The Claypool represents an
investment of nearly $r,500,ooo. It has 450 rooms,
420 of which arc Iwdrooms, and a grand lobby, said
10 be the largest hotel lobby in this country, 72 by
98 feet in dimension, with a 33-foot celling supported
by 16 great pillars. The architecture is Greek and
the exterior walls arc of marble.
The electrical equipment of the hotel is complete.
The generating plant consists of three engine type
generators iniift (jy the Jenney Electric .Manufacturing Company 0/ Indlanajjolls, each machine having
a nominal rating of 156 kilowatt! and run at a speed
of 200 revolutions f)cr minutfc These machines arc
of the latest design of the Jenney orttpany and have
»i^ poles. The details of brush-holder rigging arc
very complete. Any r/ne of the carl>ons on either
set can be easily lifted from the commutator while
the machine is in operation ; the tension on each
set of brushc'X can be varied as desired, and the
entire set can l>e lifted from «;mmutator by means
of a worm gear mechanism provided for each set
of bruithes.
In a«Jditi/jn 10 the generating plant, the Jenney
coinpany has also equipped numerous machines
throughout the buildiiig with individual nunorr,.
Among the interesting equipments of this line are
the motors attached to the ice cream frces^cr, dishwashing machine, ice JHa<rfilrte and crumbing ma~
chine. 4n applying the motors i» these machines
supports of sjiecial dcmgn have been made which
make each equipment extremely compact and selfcontained, there Ix.-ing no countershafts or jack
shafts required in transmitting power from motor
to its rcsjjcctivc machine. The extensive laundry
equipment is operated by means of a zo-horscimwer
jenney universal motor, driving to line shaft in the
usual manner. The building is equipped with 12,000
incandescent electric lights and glolno!. Electricity
Indianapolis thinks that

model hotel in every
in the United States.

Apparatus for Comparing the 3peed of
Three-phase Alternators Con-'
nected

it

respect,

in Parallel.

In paralleling three-phase alternators it is desirable to know if the machine which is to be synchronized is running too fast or too slow. The lamps
or voltmeter generally employed for synchronizing
generators arc of no use for thi< purpose, because,
while they indicate when a machine is in synchronism, or how far it is away from it, they do not
show whether it is in advance or behind synchronism.
Dr. G. licnischke of Berlin has constructed (he
new instrument f shown in Fig. ij which indicate*
whether a machine has to be run faster or slowef

riC

1.

KKHinCHKK hVSCHUOntXtlta IVmHVUKItT,

in order to reach the same fre<|uency prevailing in
another machine or in the network. Translating the
German lettering on the dial, the "schncH" is the

Fig.
side, and the "langsam" the slower.
the diagram of conncctic/ns and shows the general scheme of (his apparatus.
Six iron cres, with
windings to suit the c^/nditions, arc arranged in
circular form and fastimed uiHjn a ground plate
which is wound spirally with t/and ir^m. The windings of each pair of opposite cores arc connected
in series, and these three groups of ciMs are connected tin one side to ibe network and on the other
;.idc 10 the machine to t/c \iat in (parallel, as is shown
in Fig. 2,
One apparatus is sufficient ifor a central
slati'yn c'/nsi»ting of scvtTal machines, as each machine to be added can he connected, f/y means of 3
'witch, (o the arxKiratus,
piece of .sheet iron with
a pointer and having the form of a double
is
placed alK/ve the iron cores, so that it can turn
freely.
In case fhc netv/ork and machine have the
same frequency, the different magnetic fields of the
ajiioratus neutralize cjich other, and the pointer does
rot move. If the fre/)uency of the network differs
from that of the machine, the pointer turns one way.
in the muKtsite case in the other way, as it is marked
upon the instrument.
The apparatus can be wound for low-lension only
faster

2

is

A

T

Pig-

u Hicbiae

wiifa

IJ4 Opan-

P<g.

2.

Wv,;.;;,'; »:!

irrevBxs si-zcTiio-PHOiooEAPHJC rm.iTsx,

number of

print;.

Daring the

ftish

following the

thousands of prints were
(urned out by this machine that would have been
impossible otherwise, averaging as high as 846 an
hour, while 144 w^erc printed in seven minutes, and
not a single print lost. Mr. Stevens had bis first
machine, a rather crude aflrair, at work in Colorado
dedication

ceremonies,

summer, and practically controlled the geaerzl
job work, owing to the rapidity with which he was
aMe to 611 orders for kodak prints, Cleans are also
provided for masking out or vignetting, as well as for
lart

"holding back" th« weak portions.

Consolidation
The
Light
pleted.

in Springfield,

111.

organization of the SpringfieJd Railway and

Company of Springfield, ill,, has been comThe new company has taken over the

Springfield
Springfield

Light and

Railway Company, the
Gas Company, the ^ringfield Electric
Consolidated

Power Oraipany, the

Capital

Electric

Company, and the People's Hot Water Heating and
Electric Company. Flans for a new power botise
aje now being prepared and many improvements
and economies are being introduced. The officers
are Anton G. Hodenpyi of Kew York, president;
C-

iL Clark of

Eaabrook of

Philadelphia, rice-pre=ident ; G. L,
secretary-treasurer.

Philadelphia,

hoists the ele^-ators, washes the dishes
the silverv/are.

k:.-L

....::.

The hotel is eriuipped with a complete telephone
exchange, with a telephone in each of the 43d guest
rooms, as well as in the parlon and offices. The
iastruments and switchl*oard were furnishe<l by the
International Telephone Manufacturing Com(>any of
Chicago and installed by the Sanljom-Marsh Electric Company of Indianapolis.
The telephone service
will be under the direction of the hotel management
at>d will be almost entirely for the convenience of the
guests. The hotel svitem is connected with the city
exchanges and state toll-line system.;, and long-distance connections can be made with Hew York, San
Francisco and intermediate points. The equipment
embodies all of the latest improvements, with a
fall central-energy lamp-signal, doable-supervisory
switchboard equipment, with long-distance instruments. The switchboard cabinet work and the telephone woodwork are of solid mahogany for the
parlor floors and of white walnut fr/r the ladies'
parlors, to match the fittings throu^umt the house.
The system has been tested and given cxcdlent satisfaction, the working of the system being similar to
a public exchange equipment, and is r^arded liy
electridanz to be one of the most modem and complete botd telephone systems ever installed in this
country.

jblasfjine.

ns,

z.

coxxeCTioxx or emuscHKK oyxchkosizix';
i)(»TiSf;»enT.

for high-tension installations it must t>e connected
to a three-phase transformer. It is not possible to
see by this apparatus if there is identity of frequency,
because the pointer stands still also wh*n machine
'•
and network have opposite phase r'
is
therefore necessary to have, liesides
nt,
incandescent lamps or a voltmeter a
dicator.

Electrical Register for Baseball Fields.

A

unique invention that has recently iieen devised
consists of an electrical register which is intended
to assist the umpire of a l>a«cball game in making
bis decisions.
The fjases of the field are electrically
connected with the umpire's station liehind the
catcher, and the basemen have metallic elates in the
-•-' ••
'^
soles of •'--- '
insulated
•

I<ase

pii

also

hav

rasemen
which

-t,

form part ci 1m .i:;p;j;£T.MTitary ti.-cuiti when they
are closed by Ibe compression of a ball within the
band.

—
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Fessenden Space-telegraph Inventions.
Prof. Reginald A. Fessenden is one of the most
active workers of ihe many who are endeavoring
to develop space telegraphy to a commercial basis.
His work for the government has been mentioned
in these columns and a detailed description of his
sy.^tem, based on an issue of IJ United States patents, v.-as given in the Western Electrician of Au1902.
c.'irr^-ing on his

g'.;<t

23,

That Professor Fessenden has been
work of development since that time

is indicated by a series of seven patents issued this
month, most of the applications being of quite recent

date.

Of the accompanying illustrations. Figs, i and 2
are diagrammatic views of his improved system of
generating and receiving electromagnetic waves.
The object of this invention is to provide for the
generation at the sending station in varying order
of two or more series of magnetic waves or electrical
impulses, the waves of each of the series differing
from those of the other series, the selective reception and transformation or utilization of each of the
different series, andj finally, the recording at each
receiving station of only such series of waves as are
sent in a particular order. The selective reception
of the differing series is obviously necessary and in
the apparatus shown is secured by tuning or harmonizing various parts of the receiving system to
the characteristic period of the particular series of
energy fluctuations whereby they are designed to b;

receiving wires, or operated directly thereby, are also
tuned to the period characteristic of the energy fluctuations to which they are subjected.
Any suitable form or construction of mechanism
may be employed for recording the signals or electrical impulses received
as, for example, in Fig 2
coherers (24a), (24b), etc., are arranged in the circuits of the receiving wires, which are grounded.
These coherers are also included, as is customary,
in circuits (25a), (25b), etc., from a generator or
generators (26), these circuits also including portions
of the recording mechanism.
Generally stated, the
recording mechanism consists of a series of two or
more electrically actuated devices w^hich by their

—

36^

actuated.
-4i)h

of two or more vertical generating wires
or generating surfaces (5a), (5b), etc., are connected
at the sending station (A) to a series of two or
more terminals or knobs (4a), (4b), etc., of a series
of two or more induction coils (la), (lb), etc.
The secondary coils are connected, as usual, to both
discharge terminals or knobs of the inductions and
.\ series

FIG.

2.

FESSENDEN SPACE-TELEGRAPH INVENTIONS. -
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successive operations of the circuit make-and-break
at the sending station and as the strip
is in constant uniform motion, it
follows that the
relative positions of the perforations in the strip will
tforrespond to the relative times of operation of the
make-and-Dreak mechanisms. As the paper strip
moves along the bed it will pass over metal bands
(34b)
etc.,
and under contact springs or
343)
brushes (35a), (35b), etc., in line with the bands.
These bands are arranged in the several paths of
movement of the perforations, so that the springs
or brushes will contact with the bands as the perforated portions pass between them. These brushes
are adjustably supported so that they can be positioned in accordance with the consecutive operation
of the make-and-break mechanisms at the sending
station.
When so adjusted, they will all be in contact with their respective bands (34a), (34b), etc.,
at the same time completing an electric circuit formed
as follows:
Wire (36), brush (35a), band (34a),
wire {37), brush (35b), band (34b), wire US),
brush (35c, band C34C). wire (.39). brush (35d),
band (34d), wire (40), indicating instrument (41)
to battery.
It is characteristic of Professor Fessenden's improvement that only such receiving station or stations
as have their receiving mechanisms properly tuned and
adjusted can receive intelligible indications. It is
also necessary that the sequence of operation of the
receiving mechanism should correspond to that of
the sending mechanism and also that the time interval between the operations of the elements of the
receiving mechanism should correspond to the time
interval between the successive operations of the
elements of the sending mechanism. In other words,
to produce a dot or dash or any other signal or indication at the receiving station requires the conjoint action cf waves from all the sending wires
and consequent operation of each and all the receiving mechanisms.
Fig. 3 is a diagrammatic view showing a sending
and receiving apparatus for a station adapted to the
simultaneous sending and receiving of messages.
In the method described this is accomplished by
so connecting the receiving and sending circuits to
the vertical wire that the receiving mechanism will

mechanism

'

.

.

RECEIVING STATION.

combined action

an audible or visible indication, these devices being either controlled or operated by the voltages or currents induced by the magnetic waves, either direct!}'' or by being included in
a circuit or circuits that is controlled by such induced
voltages or currents, so that all such devices must
be operated or the circuits completed in a certain
predetermined order corresponding to the order in
which the circuits of the generator at the sending
station are made and broken to produce an indication
Tuning of
or signal by the indicating instrument.
the coherers has not been attempted; but in lieu
of coherers mechanism may be employed for transforming the current or voltages induced hy the magnetic waves into energ>' of motion.
A convenient form of mechanism for receiving
will give

indications is illustrated in Fig. 2. This mechanism
consists of a bed over which is drawn a band or strip

of paper or other flexible non-conducting maThe strip is drawn from a spool by a drum,
driven at a regular speed by clockwork or other suit(29)

terial.

FIG.

I.

FESSENDEN SPACE-TELEGRAPH INVENTIONS.
GENERATING STATION.

2. and in each such circuit is included
make-and-break mechanism. A convenient
form of make-and-break mechanism consists of metal
disks (3a) (3b), etc.. dependent upon the number
of generating or sending wires employed, mounted
upon a shaft f20), but preferably insulated from each

a

<

circuit

other by disks (21) of insulating material. By the
rotation of the shaft the circuits of the generator will
be made and broken in any desired order or interval of time, dependent on the adjustment of the
disks around the shaft and the speed of rotation
of the shaft. The rate of rotation is not important
provided it be constant and not too low. It must be
constant in order to avoid various objectionable, if
not insuperable, complications in the receiving apparatus, for the rate must bear a fixed ratio to the
rate of movement of the tape at the receiving station.
.\s the periodicity of magnetic waves is dependent
upon the Vself-induction
Vcapacity. and as selfinduction and capacity of the sending wires vary
with the length and the diameter of the wires, the
latter are so proportioned relative to each other, as
by varying their lengths, that the periodicity of the
waves generated by one wire will differ from that
of the waves generated by the other wires. By adjusting the disks (33) (3b), etc., on the shaft the
scries of waves may be sent out in any desired order.
Tile receiver fFig. 2) comprises a series of selective collecting wires or other suitable surfaces f6a),
(6b), (6c) and (6d), etc.. projecting upward preferably vertically, though they may be somewhat inclined. Corresponding radiating and receiving or collecting wires forming a pair are electrically tuned
to each other, and the tuning or equality of time
period of free electrical oscillation may be brought
about by making the electrical constants of the two
either equal or equivalent, as bv changing the length
or surface of one of them.
The mechanisms controlled by the voltages or currents induced in the

FEStENDtN SPACE-TELEGRAPH INVENTIONS.
SELECTIVE SIGNALING SYSTEM.

respond faintly or not at all to waves generated by
the sending apparatus, but will be operated b'^ waves
generated at other stations.
This is accomplished
by so connecting the circuits that the effects produced by the operation of the sending apparatus on
the receiving apparatus will tend to neutralize each
other, while the effects produced by electromagnetic
waves from another station will not neutralize each
other.
This may be conveniently accomplished by
the use of two circuits, which act in parallel when
sending and in series when receiving. The receiver
is preferably arranged in inductive relation to these
circuits in such a way that when sending the inductive effects will oppose each other, but will aid each

also to irround. The primao' coils of the inductions
are each included in circuits of a generator or series of

generators

FIG. 4.

other

when

receiving.

A

selective method of signaling which consists
varying the character of the radiations from the
sending station at a rate independent of the natural
periodicities of the system is shown in Fig. 4.
The
primary of a transformer is arranged in series with
The secthe vertical conductor which is grounded.
ondary' of the transformer is included in a circuit
consisting of two condensers and a gap. which is
normally non-conducting as, for examole, an airThe
gap, a W'ehnelt interrupter, or similar device.
local circuit, including the secondary of the transformer, the condensers, and the non-conducting gap.
is preferably tuned to the periodicity of the sending
in

X

—

FIG.

3.

—

FESSENDEN SPACE-TELEGRAPH INVENTIONS. SIMULTANEOUS SENDING AND RECEIVING STATION.
driving mechanism.

A

of perforating
mechanisms dependent on the number of receivingwires (6a), (6b), etc., are arranged in such relation
to the strip of paper that when actuated the paper
will be perforated.
Each of these mechanisms consists of a lever having a punch at
one end and
having its opposite end attached to the armature of an electromagnet (:i^). which is included
in
the circuit controlled by the coherer or by
the circuit of a generator. As each of the coherers
rendered conductive ihe perforating mechanism included in the circuit therewith will be operated and
a hole formed through the strip.
.As the operation
of the perforator corresponds in succession to the

able

i.'i

series

conductor.
A generator, preferably of the continuous-current kind and preferably a storage battery,
is arranged in a series with the condenser and secondary of the transformer, and resistances are included In the circuit of the generator, preferably, but
not necessarily, in opposite legs of the circuit. The
generator may be arranged to give any desired potential, a voltage of 1,000 being the suitable one.
though a voltage as low as 50 may be used,
depending, among other things, upon the nature of
the gap.
Very high voltages may be suitably obtained, if dei^ired. by using a continuous-current
generator with revolving field and making the sections of the winding of the armature primaries of
transformers whose secondaries are connected to a

;
;
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commutator and commutated by revolving brushes.
In this way any desired amount of insulation can
be obtained, and there is no need for heax-y insulation
on the generator itself, but merely on the transformers and the commutator where there is no difficulty
The resistances govern the rate at which
in using it.
the condensers are charged.
motor carrying on its armature shaft a commutator and regulated as to speed by a tuning-fork in
the circuit of a small battery, is employed for shortcircuiting the retarding means or resistance, thereby
varying the number of discharges per second at every
A second
revolution of the armature of the motor.
tuning-fork and local batterj' may be employed for
regulating the motor, though the same local batter>may be used for both forks. When using the second
tuning-fork and baiterv. they are adapted to be conThese
nected to the motor by means of a switch.
tuning-forks have different rates of vibration, and
hence when one or the other is connected to the
motor the latter will rotate at different rates per
second, causing a corresponding change in the number of times per second that the discharge frequency
As. for example, the circuits may be so
is changed.
arranged that the local circuit, including the secondary of the transformer, the condensers and gap, has
a natural period of 2,000,000 per second, and the
retarding means may be so arranged that there will
be 2,0C0 discharges per second when the resistance
is in circuit and lo.oco discharges per second when
short-circuited.
Then the commutator, govit is
erned by the tuning-fork, may be so arranged as to
effect a change in the rate of discharge (and hence
a change in the amount of energy radiated) 500
times per second. It will thus be seen that one may
have three different frequencies first, the electrical
wave frequency, which is determined by the local
circuit: second, the discharge frequency, which is
governed by the generator and the retarding means
for a given value of the capacity: third, the independent frequency, which is determined by the tuning-fork controlling the motor.
In the operation of this method it is preferred to
lune the receiving station electrically to the wave
frequency and to tune the receiver mechanically or

A

Outside Construction

in
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Boston.

A

and Telegraph Company, is shown in Fig. i.
employed for service distribution in residential
tions.

consists

It

attached

to

poles

of one strong supporting
or buildings and equipped

were in place. The low-tension conduits lie
one above the other, separated by three inches of
concrete, and considerable ingenuity had to be exercised at street crossings and at manholes, where
each conduit swings out of the main line into its
own manhole. These conduits were kept below the.
general level of the gas and water pipes and contunnel

Patrick J. Kennedy, commissioner of wires for
the city of Boston, reports that the work of placing
electric wires underground in that city is progressing
steadily.
However, the total number of poles still
standing on the streets of the city, not including
neat form of aerial
iron trolley poles, is 14,747.
construction, used by the New England Telephone
It is

sec-

wire
with

duits, as far as

was

possible,

and manholes were

left

old pipes over them could
be taken out from service and removed. Where
it
was absolutely necessary, pipes were relocated
to allow room for the main conduit to pass, and in
some cases portions of the conduits interfering with
new ones were "removed and the old cables looped
up out of the way.

uncompleted

until

The summary

the

the work of wire-burying by
companies, both high and lowthe
is as follows
102,338 feet
of conduit completed; 557,879 feet of single duct
laid
784,032 feet of cable drawn into the ducts
1,000 service connections made
327 manholes built
42 distribution boxes set.
the

all

of

electrical

for

tension,

year,

:

;

;

The Third Power Tunnel

at

Niagara

Falls.

The

contract for

driving the tunnel tailrace for

Toronto and Niagara Power Company has been
awarded to Anthony C. Douglass of Niagara Falls,
the

This will be the third tunnel to be constructed
development of the energy of the Falls of
Niagara. It will be located on the Canadian side
of the river, and will extend from the wheel-pit,
which is yet to be commenced, to the lower river.
In length it will be about 2,100 feet, in height 25
Thus its section
feet and in width about 18 feet.
will be slightly higher than any tunnel yet built
Niagara,
at
but in width it will be about the same
N. Y.

for the

—

the other tunnels.

It will afford tailrace facilifor the development of about 125,000 horsepower.
It will be lined from the portal to the pit.
The power house of the Toronto and Niagara
Power Company will be located up the river a short
distance above the station of the Canadian Niagara

as

ties

FIG.

AERIAL CONSTRUCTION FOR TELEPHONE
WIRES IN A BOSTON ALLEY.

I.

through which insulated pairs of wires are
as wanted, making, in effect, a cable of insulated wires, instead of open wires on cross-arms,
which removes, in a considerable measure, the obappearance of many single wires and
j ectionable
cross-arms, reduces the liability of accidents by
wires breaking, due to snow and sleet storms and
other causes, and the danger from contact with highrings,

Power Company, but

it

tensioned
possible

wires,
to

use

It also makes it
to a minimum.
smaller poles and to distribute in

down stream from
Power Company. Thus

will be

-

drawn

the forebay of the Ontario

intake will be between these other intakes. In
extending from the wheel-pit to the gorge, the new
tunnel will run in a direct line, and this will carry
The outlet or portal
it right under the river bed.
of the tunnel will be behind the sheet of water of
the Horseshoe or Canadian Fall, and the water that
will pour out of the tunnel when the turbines in
the pit are running v/ill flow with great force right
into the boiling waters at the base of the precipice,
where the foam-lashed waters toss in tumultuous
its

fury.

In the fact that the route of this new tunnel carries
under the river, there will exist a slight difficulty
in its construction.
In the driving of the present
tunnels the plan has been to sink a shaft along the
middle of the route and then drive headings in
both directions from the base of the shaft. As the
line of the tunnel will be right under the fierce
current of the upper rapids, it will be impossible
Under these
to get over it to sink such a shaft.
circumstances, however, a shaft will be sunk close
to shore to the tunnel depth and a lateral tunnel
will be driven out to the line of the main tunnel.
From this Doint one heading will be driven toward
the wheel-pit, and another heading toward the gorge,
all the excavated material to be raised up the shaft
so sunk.
Anthony C. Douglass, who has received the contract, has had considerable experience in rock work
at Niagara.
He aided in sinking the first wheel-pit
of the Niagara Falls Power Company and he is now
building the tunnel of the Canadian Niagara Power
Company. The work of lining this latter tunnel is
now in progress. As Mr. Douglass has completed
the excavation of the Canadian Niagara Power tunnel,
he can transfer his olant to the work of
driving this new tunnel for the Toronto and Niagara
Power Company, both of which works are right side
by side in Victoria Park. It will take about two
years to construct this new tunnel, but the work will
be shoved with great vigor. It is understood that
the contract price of the new tunnel was about
it

FIG.

5.

FESSENDE.V SPACE-TEI -EGRAPH INVENTIONS.
I.\IPliRFECr-CONTACT TYPE OF RECEIVER.

or both, to the independent frequency.
In the case illustrated the receiving circuit would be
tuned electrically to the wave frequency of 2,000,oco and the receiver tuned mechanically or electricThe distinct
ally, or both, to a frequency of 500.
feature of this method is that there is not only electrical tuning to the w-ave frequency, but also tuning
either mechanically or electrically, or both, to another frequency which is independent of the discharge or group frequency.
The object of another invention is to insure uniformity and reliability of action of receivers of the
imperfect-contact type and to insure their freedom
from the effects of electrical or mechanical disturbelectrically,

Fig. 5 is a diagrammatic view illustrative of
the improved receiving apparatus. The contact receiver of the self-restoring type consists of parts so
constructed that one shall have movement relative to
che other, so that the contacting surfaces can be
changed with sufficient frequency to give operative
Convenient forms for these parts conuniformity.
sist of a disk and a second member stationary relaThe
tive to the direction of movement of the disk.
disk is mounted upon a spindle which may be rotated by any convenient means, such as clockwork.
This disk may be formed of carbon or Carbonized
structured material, such as carbonized velvet, or
metal, such as an alloy of gold and bismuth, the latter forming five per cent, of the alloy, or aluminum
or mercury or osmium or iron. The other part or
member of the coherer may be formed of carbon or
Both parts or members may he formed of
metal.
similar material. When one part is formed of carbon,
the other part is made by preference in the form of
a roller mounted so as to bear upon the face of the
disk and to be rotated by contact therewith. When
using this construction, the disk is preferably conAs an
stantly rotated by any suitable mechanism.
indicating mechanism a telephone in the local circuit
may be used.
Various forms of receivers have also been invented
by Professor Fessenden, one fornr consisting of a
small quantity of nitric acid, the terminals formed
of platinum being immersed in the liquid.

ances.

C

FIG. 2.

CRAMPED UNDERGROUND WORK

IN

STATE

$575,000.

STREET, BOSTON.
residential

withput the

without injury to trees and
necessity of climbing or trimming the

sections

trees to clear the wires, as the wires

may

be drawn

into this aerial conduit by a line left in the conduit
for that purpose, or by drawing in an additional

pair
this

with an existing pair. During the past year
system has been quite extensively introduced

the public alleys in the Back Bay district.
Fig. 2 is a reproduction of a photograph taken
during the construction of the conduits for the
low-tension companies on State Street, on the route
of the East Boston tunnel, and gives an idea of the
small space left in which to lay ducts to provide
for all the low-tension wires, after the walls of the
in

The Destructive Match.
Who

says that no danger resides in little, innoBy official showing an
cent-looking Mr. Match ?
average of over Soo conflagrations a year are caused
by "matches and rats," "matches and children" and
"careless use of matches." in the borough of BrookRather startling statistics, these, to the
lyn alone
man who uses in his home some inferior and antique
illuminant, to ignite which matches are indispensable!
No telling who will be the next victim Electricity
eliminates the match for all lighting purposes and
so reduces this ver\' real danger to a minimum.
Eternal vigilance is the price of safety! Don't take
chances on the little brimstone-sulphur imps of misDon't be one of the 800 for 1903! The
chief!
Brookl3Ti Edison.
!

!
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Illustrated Electrical Patent

Record

70,000 kilowatts

It

is

The

plant

itial

installation

in

The

generating machinery.

in-

of two-sevenths the total capacity,

is

or 20,000 kilowatts, and is housed in a building about
200 by 230 feet in area.
The product of this station will be 9,000-volt, 25-cycle, three-phase alternat-

ing current.

It

will

be produced by 5,000-kilowatt

and these units

will each consist of a revolvgenerator vertically mounted on a vertical
two-stage steam turbine. In addition to the power
units,

ing-field

house there

will be a switch

house 50

feet

wide and

460 feet long, as planned for ultimate completion.
This structure will have a basement and two stories.

417, 418

will be placed the bus bars, switchboards, instrument transformers, instruments and other apparatus needed for the handling of the output of the

The other two

buildings

making up

and a sub-station to transform and

reduce the 9,000-volt alternating current to low-tension direct current for neighborhood consumption, a

large portion of which will be the light and

National Electric Light Association, Auditorium Hotel, Chicago. May 26th to 28th.
New York State Independent Telephone Association, Butterfield House. Utica, N. Y., June loth.
Canadian Electrical Association, Toronto, Ont., June loth to
i2th.

Independent Telephone Association of the United States of
America, Chicago. June 24th and 25th,
American Instituts of Electrical Engineers (annual convei
tion). Niagara Falls. N. Y., June 291b to July 3d.
National Electrical Cnotractors' Association. Light Guard
Armory, Detroit, Mich., July 14th, 15th and 161I1.
American Street Railway Association, Grand Union Hotel,
Saratoga, N. Y., September 2d to 4th.
American Electrotherapeutic Association, Hotel Windsor, At-

handling,

J.,

to 24th.

American Association for the Advancement
Louis, December z8, 1903, to January 2, 1904.

united

real

one

in

estate,

great

economy

great

the

Thus

station.

coal

labor,

in

.

one large

of the

etc.,

But,

such plant-units

plant,,

with the safety and reliability of a number of small
each independent of the other in the event

plants,

of breakdown.

men employed.

fort of the

off

with approba-

will be noted, too.

It

that generous provision

tion,

made

is

for the

com-

Baths, lockers, a refrig-

and a reading room for lounging
duty are provided. By this means the com-

pany shows that
chine interest in

it

more than a human-ma-

takes

employes.

its

Reciprocally, the

men

will naturally take a greater interest in the affairs of

company and

more warmly attached to it.
we find we
have little space left for comment on the remaining
portions of the article, which show the virtual passing of the historic Washington Street station, the
pressed-down and running-over condition of the
the

will be

Fisk Street station

Harrison Street
erection,

only

is

so interesting that

which, at the time of

station,

its

was regarded as one
marvels of the West, and which

10 years

electrical

ago,

general idea of the improvements, connecand operation of the 26 stations and sub-stations of the Chicago Edison Company and Commonwealth Electric Company.
We must refer the
reader to the article itsell
We are sure he will
thank us for an opportunity to study the "Latest
Developments In Central-station Engineering in Chigive

a

tions

cago."

"Now

of Science, St.

you be good!"

will

In effect that

Is

what

Chicago, triumphantly waving the Mueller municipal-

ownership law,
railway

is

now

conipanies

enabled to say to the street-

seeking

franchise

Governor Yates, much against
signed the Mueller

anv

city in this state has a legal

renewals.

real

Monday

on

bill

his

inclination,

last,

right to

and now
own and

But municipal operation of
from being an accomplished
fact.
Nevertheless
the
companies must
"watch out" although it is whispered that, as finally
passed, the companies do not regard the law as so
very dreadful, after all. The full text of this important law is given on another page.

operate street railways.
railways

street

is

far

still

—

power

A

CONTRIBUTOR discusses
from the
tric central-station man.
lamp is put forth by the
light," so called,

a great

in this issue the "gas arc

point of view of the elec-

This

incandescent-mantle

gas people as furnishing

amount of illumination

for the

money charged,

and many shopkeepers, allured by the prospect of
economy, have installed it. But the light has several
disadvantages, such as the amount of heat given out,
vitiation of the air, rapid deterioration, fragility,

station itself.

the inferior character of the light

Of

•

course the greatest novelty in the Fisk Street
is

the use for the

first

time of vertical steam

are pointed out in the article

riority of the

The employment

that

of such a large-sized steam turbine
most interesting innovation, but the
use of this type of prime mover can now hardly be
regarded as an experiment. We can see no reason

is

certainly a

why

the great turbine units to be installed at Fisk

and
These facts
referred to. which will
itself.

The infemarked

be found to contain useful information.

turbines of 5.000 kilowatts, the largest in the world.

lamp

to the electric light

is

so

the attempt to trade on the reputation of the

real arc

lamp should be resented.

out an arc

is

An

arc light with-

simply a ridiculous misnomer, and that

what the "gas arc light" Is.
is
parading in a peacock's feathers.

It

is

a

jackdaw

Street should not be operated successfully, securing

thereby the resulting advantages to which allusion
is

made

in the article.

quired no

Nevertheless,

obviously re-

it

courage to be the first to decide on
so radical a step on such a large scale, and we congratulate President Samuel InsuU of the Commonwealth Company and his executive officer, Mr. L. A.
little

The reader
5,000-kilowatt

will find the picture of the first of the

steam-turbine units, on page 399, of
The vertical combination of al-

particular interest.

ternator and steam-operated prime aiover
the picture

is

certainly unusual, but

it

is

shown by
very com-

With

an energetic administration, a bright, fresh,

unhackneyed programme,

a great revival of interest

as the result of the last convention, a central meet-

ing point and

prosperous times,

all

the conditions

an exceptionally good convention of the National Electric Light Association
in Chicago on Tuesday to Thursday, inclusive, of
next week. Mr. Louis A. Ferguson, the capable
president of the organization, has been unsparing of
himself in planning for this gathering in his home

seem

to unite to indicate

city,

and there seems to be no room for doubt that
crowned with sucThe association renewed its youth at the Cin-

his discriminating efforts will be

-

September 22d

be

to

secured

14 of

scattered,

own

its

fellows.

its

needed in the various buildings of the Fisk Street

Ferguson, on the evidence they have given by their
works of the faith that is in them.

DATES AHEAD.

lantic City. N.

of being

constituted a dis-

it

four walls of

away from

located perhaps miles

instead

though

Here

station

London Letter

From

one

one building but four, when the design is carried out.
The main power house is 230
feet wide and will be 600 feet long when ultimately
completed. At that time it will have a capacity of

to be built later,

412
412
412
412
4r2
413
413
415
413
413

414. 413

Micbiean

is

the group of four in the plant are an office building,

Correspondence

Information from Indiana

plant

planned for the
future as well as the present, as the experience of
The site
the past has taught to be so necessary.
contains over 14 acres of ground and is located on
the South Branch of the Chicago River. Thus room

great station.

410, 411
411
411
411
411

DEPARTMENTS,
New York Notes
New England News

new

as

will include not
403

Next Week's
Loais A. Ferguson. Ponrait
Annual Meeting of the American Institute of Electrical En-

noted at once that the

will be

It

both land and water access are secured.

404, 405

Light. By F. L. Pendyllton
Electric-light Convention

5,000-kilowatt plant in

of the

sideration.

for future expansion, coal storage, water supply and

403

The Gas "Arc"

tinct

when

on the lookout for the better way, supplemented by
firmness of decision to carry out the improved
method, no matter how far it departs from the older
practice, if once convinced that it is advantageous.
A striking example of this fearless adoption of new
features, after careful examination and study, of
course, is showm in the Fisk Street station of the
Commonwealth Electric Company now building and
described for the first time in the article under con-

own

its

practically a separate

is

almost as

erator for lunches

is

it

403

Three-phase Alter-

of

nators Connected in Parallel. Illustrated
Electrical Register for Baseball Fields
Fessenden Space-telegraph Inventions. Illustrated
Outside Construction in Boston, Illu'^trated
The Third Power Tunnel at Niagara Falls
The Destructive Match
Editorial

much

unit,

because

403
403

bars and transmission lines,

oilier matters,

of magnificent proportions.

Latest Developments in Central-station Eogioeering in Chicago.

is not for change or novelty merely
new, but rather consists in that evolutionary belief in increasing excellence in men, methods and things which impels one to be constantly

such that each turbo-alternator, with

is

1903

23,

coal conveyor, boilers, piping, condensing plant, bus

they have been ever alert to adopt the latest methods,

will

valuable

PUBLICATION offices:

plan

prove, we think, a veritable mine of
and interesting information to every one
who follows the art of generating and distributing
electricity for light and power from central stations.
Chicago engineers have been noted for their boldness
and originality, and in electric-lighting development

cago"

EVERY SATURDAY.

May

pact and business-like in appearance.

cess.

But, passing the steam turbines and merely alluding to the separate switch house as a very up-tn-

cinnati meeting of last year, and, meeting in bustling

date
in

development,

there

are

several

the Fisk Street station that

advantage.

One

is

may

other

features

be studied with

the sectional arrangement.

The

Chicago,

with

a

go-ahead

with a great influx of

Chicago

president

and

new members, we expect

to

see such a convention as, in the breezy language of

the political

newspapers, might be styled a rouser.

:

May
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1903
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The Gas "Arc"
By

F. L.

Light.

I am asked to say something to the readers of the
Western Electrician about the characteristics of the

now so liberally exploited by
the gas companies of many cities. But, to begin
with, I am in doubt whether we ought not to call the
alleged gas "arc light"

device a "cluster stove" on account of its heat, which,
indeed, was a trait not without value during the
fuel scarcity' of last winter.
Of course, to term this
lamp an "arc" lamp or an "arc light" is a comoletc
misnomer, for there is no more arc about it than
there

is

about a tallow candle.

The fi.xtnre referred to is that known
Humphrey gas lamp — originally a cluster

as

the

of

five

B'unsen burners centered around a pipe, each bearing
a Welsbach mantle and the whole surrounded by a
clear glass globe, while at a safe distance abo\'e is
located an opal shade or reflector.

The Bunsen burner depends upon a steady, uniform supply of 30 per cent, of illuminating gas and
70 per cent, of air in order to produce perfect combustion, and the Welsbach mantle depends fundamentally upon perfect combustion in order that it
may be heated to incandescence and produce light.
Let us divide illuminating gas into diluents and
illuniinants.
Diluents viz., hydrogen, marsh-gas
and carbonic oxide are the gases which, w'ithout

—

while its care was a source of much
annoyance to users. Next it was offered during the
three summer months without rental.
Then it began to be advertised more and more widely as the
winter profressed. To-day it is offered for sale
everywhere upon the market at a nominal price, the
owner having to care for it and be kept constantly
conscious of this maintenance cost and the result
of neglect or lack of knowledge.
spirit of a favor,

Pendyllton.

-

Next Week's Electric-light Convention.
Unless all signs fail, the twenty-sixth convention of the National Electric Light Association
at the Auditorium Hotel on May 26th, 27th and 28th
will be a very useful and successful affair.
President L. A. Ferguson of Chicago, although one of

men in town, has given unsparingly of
time and attention to make the meeting a valuable
one. and there is apparently no doubt that his efforts,
seconded by those of Secretary J. B. Gaboon and
Assistant Secretary H. E. Billings of New York, will
the busiest

his

—

properties,
in

we

realize

how even a slight
may produce

either chemically,

defect,

variation

the

cost.

Then,

contained in the gas. such
as sulphur, etc., which are not destroyed by combustion, produce discoloration, through chemical action, and give a shop-worn, dingy and old appearance to wares of metal, metal surfaces, metallic
paints and to whatever they can adhere subject to
chemical action.
too, the impurities

Nor do these lamps in any way relieve the strain
upon the over-delicate mantle, so sensitive to every
jar. vibration or breeze which causes them to fall to
without perceptible provocation.
It seems needless to mention the well-known rapid
.shrinkage of the light-giving property of the Welsbach mantle, which the average of repeated tests
has shown to be 27 per cent, in 100 hours' burning
and 34 per cent, in 200 hours' burning, even in the
laboratory where the proportions are carefully adjusted and the pressure not allowed to vary, nor
draughts to interpose.
Heat, however, is the quality which the Humphrey
gas lamp has always wath it and which can never
be mistaken nor overlooked, nor can the lamp give
any light w'ithout it, for the principle on which it
produces light is through heat sufficient to raise the
temperature of the Welsbach mantle, in the atmosphere, not in a vacuum, to incandescence and to hold
that temperature so long as light is required.
The earth metals reach the fusing point at 1,775°
C, and the point of incandescence is a close ally.
Each lamp of five burners, under normal burning,
will produce I4,375 heat units per hour, while the
three-ampere electric arc lamp, the light of which is
superior in quantity, quality and durability, produces
less than 1-12 of this amount of heat, or i.iSo units.
At first the gas "arc" lamp was placed upon the
market only at a high rental and largely in the
pieces

The

electrical

interests

reception to the

members

of Chicago will tender a
of the association at the
evening. May 25th, from

Auditorium on Monday
Mr. James Wolff is the chairman
p. m.
of the local committee on arrangements, while Mr.
B. E. Sunny has charge of the finances.
Arrangements have been made for a tally-ho party on Tuesday morning for the ladies attending the convention, through the
South Side parks.
A matinee
party at Powers' Theater on Wednesday afternoon
is
tendered to the visiting ladies by the Chicago
8:30 to 10

The attraction is "The Little Princess."
Arrangements have been made for a special train
cf Pullman cars for the use of eastern members and

committee.

attending the convention. The train is
scheduled to run by the New York Central and Hudson River Railroad and the Michigan Central Railroad, leaving New York on Sunday, May 24th, at
12:50 p. m., Albany at 3:50 p. m., Buffalo (Central
time) at 10:50 p. m., Boston, via Boston and Albany,
at 10:45 a. m., arriving at Chicago 2:50 p. m. Mondelegates

before

is

mechanically or both.

mantles arrest only sufficient
smoke to destroy their value and to give unmistakable warning of its presence, while t^e continuous
production, ladened with the water vapor of combustion, is carried by currents of air, created by the
heat, into every crevice and corner, sticking to and
begriming both merchandise and man, decorations,
furniture and trimmings, casting gloom everywhere
but most notably upon the merchant who realizes its
for

Reports of secretary and
committee. Election of

executive

going to press the Western Elecinformed that, on account of overwork,
resulting in impaired health, Mr. James B. Gaboon,
the esteemed secretary and treasurer of the National
Electric Light Association, has been compelled to
tender his resignation as an officer of the association.
This retirement will be greatly regretted, as Mr.
Cahoon is a very competent official, being especially
noted for his researches into the questions of municipal ownership and uniform accounts.

a serious

hydrogen of the gas or the oxygen of
the atmosphere be deficient in proportion to produce
H:0. or water vapor, on combustion, combustion is
incomplete and the inevitable result is insufficient
heat to heat the Welsbach mantles to incandescence,
which means poor light or no light.
If the gas be in excess, which is liable to occur
several times each day. from varying pressure at the
gas works, necessary in order to meet the varying
demand, again, the unvarying result is imperfect combustion, a deposit of carbon on the mantles rendering
them useless for future illumination and vitiating the
atmosphere with gases injurious to health, offensive
in odor and chemically destructive.
IsTor does the ill
here,

and

officers.

Just

Annual Meeting of the American

If either the

cease

Question Bo.x.
Executive session.

5.

6.

treasurer

trician

—

the percentage of either

Rules," by Captain William Brophy, Boston, chair-

man.

day.

conferring much luminosity when burned, serve the
important purpose of diluting the heavy hydrocarbons, or smoke-producers; in combination with the
oxygen of the atmosphere these sustain combustion.
The illnminants viz., ethene, acetylene, and benzine vapor are the heavy hydrocarbons, or vapors
rich in carbon, to the presence of which, the luminosity of gas. when burned, is due. Considering these

—

407

Insti-

tute of Electrical Engineers.
LOUIS

A,

be crowned with success.
son's direction a

Under President Ferguprogramme of particular excellence

has been prepared.

It is as

follows

—

Tuesday Moriting, May 26th
1.
Address of President Ferguson.
2.
Report of editor of progress, T. Commerford
Martin,

New

York.
Report on "Office Methods and Accounting,"
3.
by W. M. Anthony, Chicago.

—

Tuesday Afternoon
1.
Paper on "Advantages Derived from Use of
One System of Generation and Transmission of Electrical Energy from All Power Stations in One Locality," by Charles L. Edgar, Boston.
2.
Paper on "Standard Ratios for Transformers,"
by John S. Peck, Pittsburg.
Paper on "Boiler and Furnace Efficiencies," by
3.
A. Bement, Chicago.
Report of committee on "Flue Gases," by Henry
4.
L. Doherty of Denver, chairman.

—

IVednesday Morning, May 2'/th
1.
Paper by Charles F. Scott of Pittsburg on "The
Young Engineer and the Electric Lighting Plant."
2.
Paper on "Tactful Relations with Customers,"
by John W. Ferguson, Chicago.
Paper on "Attitude of Employer Toward
3.
Benevolent, Insurance and Educational Associations
Among Employes," by Arthur Williams, New York.
Paper on "First-Aid Appliances," by Dr. J. D.
4.

De

Kalb,

111.

Paper on "The Application of Four-Ampere

Arc Lamps for
Henry Hallberg, New York.
Thursday Morning
Series Alternating

by

J.

1.

Dow,

Street Lighting,"

—

Paper on "Salt As a By- Product," by Alex
Detroit.

Pho2.
Paper on "Some Fundamentals of
tometry," by Professor H. E. Clifford, Boston.
Report of committee on "Photometric Values
3.
of Arc Lamps," by Henry L. Doherty, chairman.
Exhibition
and description of the Matthews in4.
tegrating photometer by Professor Charles P. Matthew^s, Lafayette. Ind.
Report on "Decorative and Sign Lighting," by
5.
Arthur Williams.

—

Thursday Afternoon
1.
Paper on "Relative Advantages of Electrical
and Mechanical Methods of Variable Speed Control
for General Power Service," by William Cooper,
Cincinnati.
2.

Report of "Theft of Current," by Robert L.

Elliott.
3.

L. G.
4.

society to be $70,599.69. The reports of the various
committees showed the Institute to be in a vigorous

and healthy condition

;

membership of the

the

so-

now numbers

ciety

The most

of the

report

the

2,400 members and associates.
interesting feature of the evening was

announced the

building

committee.

Mr.

Seott

of Mr. Carnegie of $r,ooo,(X)0
for a union engineering building, and stated that
it would be necessary for the Institute to raise $200,coo as its share of the $8oo,oco necessary to pur-

chase the land.

gift

The engineering

fraternities

inter-

are the American Society of
Civil Engineers, American Institute of Mining Engineers, American Society of Mechanical Engineers,
American Institute of Electrical Engineers and the
Engineers' Club. Various methods were suggested
ested

in

the project

as to the creation of a $200,000

fund for the

Insti-

The secretary read letters of congratulation
from Thomas A. Edison. A. E. Kennelly, Carl Hering, William A. Anthony and others.
tute.

officers

Paper on "Steam Turbines," by Professor
William Lispenard Robb, Troy, N. Y.
Paper on "District Heating," by John W. Glid3.
4.

directors of the Institute reported the assets of the

Mass.

—

2.

den,

Western Electrician.]

—

York, May 20. The American Institute of
Electrical Engineers held its annual meeting in this
city last evening at the Mechanical Engineers' Club.
President Charles F. Scott presided. The board of

Paper by Professor Elihu Thomson, Swamps-

Chicago.

Wednesday Afternoon
cott,

to the

New

Mr. Scott announced the following gift toward the
fund: Frank J. Sprague, $2,000; Elihu Thomson,
$S,ooo; J. G. White, $2,500; Westinghouse Electric
and Manufacturing Company, $5,000.
The committee of tellers reported the election of

McGowan,
1.

[By telegraph

FERGUSON.

Chicago.

on "Unaccounted-For Current," by
Ness, Denver.
Report of committee on "Standard Electrical

Report

Van

as

follows:

President,

B'.

J.

Arnold

(705

W. S.
Rice (687)
Barstow (677); R. D. Mershon (663); managers,
Samuel Sheldon (683), A. H. Armstrong (672),
W. G. L. Eglin (644), G. F. Sever (642).
votes)

;

vice-president,

Mr. Scott
increase

in

called

C.

W.

attention

;

to

membership of the

the

fact

Institute

that

the

had been

44 per cent, for the last year.
The topic of the evening was the compounding of
The following papers were presented:
alternators.
"The Compounding of Self-excited Alternatingcurrent Generators for Variation in Load and Power
Factor," by A. S. Garfield, abstracted by G. S.

"The Experimental Basis for the Theory of
Regulation of Alternators." by B. A. Behrend,

Bunn
the

:

and "A Study of the Heyland Machine as Motor and
Generator." by Comfort A. Adams. These papers and
the discussion which followed showed that alternating-current generators could be made self-exciting by
the construction of a suitable commutator upon the
revolving-field structure, the commutator being supplied with current by brushes connected to the current terminals of the stationary armature, transformers being employed to reduce the voltage. Va-

rious methods were suggested by the different authors for regulation. Where three-phase is employed
the method adopted is to shift' the field brushes

I
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until the current produced in the armature is equal
to the constant angular speed of the revolving-field
structure. These machines are satisfactorily com-

pounded to take care of both inductive and non-inductive loads. Mr. Behrend called attention to the
fact that the Institute rule regarding the regulation
of alttraators gave absurd results. In the discussion which ensued Mr. Waters contended that the
application of Kapp's diagram for the determination
of the regulator at different power factors, as recommended bv Mr. Behrend, yielded inaccurate reA.

sults.

Chicago Street-railway Situation.
Governor Yates has signed the Mueller municipal
ownership bill, which gives to Chicago authority to
own and operate or own and lease street-car proijerties.
The full text of the bill is given elsewhere on this page. With the bill the governor
filed a message of nearly 8,000 words, in which he
outlines his views on the measure and gives some
statistics.
From the most reliable data obtainable
he finds that the first street-car franchise in Chicago
was granted to three private individuals in August.
185S.
From that lime until January i. iSgo, alwut
<,o miles of street was covered by tracks, and in the
years, or on January i. 1898, approxieight
next
mately 430 miles of street was oti^upied by street
In April, 1900, there was 573-59 mWes
railways.
of street occupied by surface railways, includmg
The cable first came
cable, ckclric and horse cars.
into use in Chicago in the early eighties anu tnc first
permit to operate by electricity was granted in 1S92.
governor gives these figures to show that he
I he
thoroughly realizes the magnitude and rapid growth
of the street-railway systems of Chicago.
No imporiain changes took place in the slrce*,railway situation last week, everything hinging oii
the fite of the Mueller enabling bill in the hands of
Now that it is a law it is probable
the governor.
that negotiation between the companies and the city
looking toward a renewal of franchises will be renewed at once. The Union Traction Company has
paid its rent to the West Side company. Receiver
Eckels borrowed $200.coo from local banks on the
receivers* certificates authorized by Judge Grosscup.
and at once began sending out the dividend checks
The surplus will be used to pay
to the stockholders.
the interest accrued on the floating debt of the North
lines.
and West Chicago
It was given out by stockholders of the Union
Traction Company that plans for reorganization of
the company are under way. The company proposes
to stand firmly on the 99-year act and plans for the
installation of sub-surface electric systems on several of the lines arc being advanced regardless of
July.
the city's claim that the franchises expire
Considerable interest has attached to the appearance of Charles T. Yerkes in Chicago at this time.
It is said, however, that Mr. Yerkes is not in the
city to take a hand in the traction muddle, and it is
further stated that he is out of the Chicago Union
Traction Company entirely.
Improvements and extensions to cost several million dollars are to be made on the South Side Elevated system. Englewood will get an elevated road
;:nd express service, while a loop will be constructed
at the Union Stockyards.

m

The measure

universal

for

transfers

on surface

roads has been prepared and the City Council will
be asked to pass it in a short time.

Prospective Combination

in

Columbus.

The Columbus Railway and Light Company

of

Columbus, Ohio, has been incorporated, with a capital stock of $5,000,000, by P. W. Huntington, Edwin
R. Sharp. Emil Keisewetter, Frederick W. Prentiss
and Randolph S. Warner. All are Columbus men
and prominent in the business affairs of the city.
The capital stock of the company has been subscribed to within lo per cent, of the full amount.
The apparent purpose of the new corporation is to
take over the Columbus Railway Company on a
lease, and it is claimed that it will also take over
the Columbus Edison Company, electric-light and
power plants, and the Columbus Gas Light and Heating Company, which operates both the artificial and
If this is true, the
natural gas plants in the city.
company will thus gain control of all the public
utilities of Columbus, with the exception of the telephone and telegraph service. The directorate of the
new company is made up as follows George Hardy,
Frank Stewart, James A. Williams. John Riley.
Charles F. Pryor. W. T. McClure and Theodore M.
The officers chosen are as follows PresiLivesay.
dent, George Hardy first vice-president, T. M. Livesay
second vice-president. W. T. McClure; secreMr. Hardy is cashier of the
tao". Frank Stewart.
:

:

:

;

Dcshler

National

Bank and Messrs. Livesay and

Mr." Stewart is connected
attorneys.
The matter is
with the street-railway company.
causing a great deal of speculation in railroad cirsiiccess of the
the
state,
and
through the
cles

McClure are

movement will be watched with much interest. The
Columbus Railway Comnany gives the people of
capital city, perhaps, the best service of any
street railway in the state, without exception. While
it will not be possible to change the rate of fares,
seven tickets for a quarter and universal transfers.
the people fear a decline in the service if there is a

the

change.

C

Mueller Street-railway Ownership
Becomes a Law.

May
Bill

After much hesitation and taking the full limit of
time set by the constitution for the consideration of
signed the Mueller bill
bills. Governor Yates has
providing for municipal ownership of street railways
The governor does not like
in the cities of Illinois.
the bill, but thinks any harmful results growing out
of it may be checked in time to prevent serious injury.
His message in approving the bill is very long,
hut this is the most significant passage; "I believe
that this bill should be vetoed, were the General Assembly in session, and that then either this bill should
be amended or a new bill passed without the faults
of this bill. But the General Assembly is not in
The
session, although I requested it to take recess.
calamity of a special session, with its sensations, and
vexations, and delays, and its great expense to the
slate, probably amounting to a half million dollars,
must be avoided if possible. I wish, however, to
distinctly state that if in the year 1903 the City
Council of the city of Chicago should do wrong in
this matter and should pass a grant or ordinance
imposing terms so manifestly onerous that neither
the city of 1923 nor the grantee of 1923 could take
over the property upon the term- imposed, the result
consequently being that the grantee of IQ03 would
have a perpetual occupancy under a legal grant
wish to announce that in that case upon the passage
of tlie first such ordinance I will not hesitate to act
within 24 hours, assemble the .Assembly in special
session for the purpose of repealing this act and
providing an act with necessary restrictions."
In accordance with a promise made in a previous
issue, the Western Electrician herewith gives the full
text of the Mueller law:

—

].
That every city in tliis state shall have
powor to own. construct, acquire, purchase, mainand opera re street railways within its corporate
limits and to lease the same or any part of the same
to any company incorporated under the laws of this

Sei'tifin

the

iiiin

state

for

the

purnose of operating street railways for

auv perird not longer than 20 vears, on siich terms
and conditions as the City Council shall deem for the
hcsf interests of the puhlic.
Rut no city shall proceed to operate street railways
unless the proposition to operate shall first have been
snhmittw! to the electors of such city as a separate
prnjidsititiu and approved by three-fifths of those voting
thereon.
It shall be lawful for any such city to incorporate in
anv jirant of the rig-ht to construct or operate street
railways a reservation of the right on the part of such
city to take over all or part of such street railways
at or before the expiration of such srant. upon such
terms and conditions as may be nrnvided in the grant:
it shall also be lawful
to provide in any such grant
that in case such reserved right he not exercised by the
city and it shall grant a right to any company to operate a street railwav in the streets and parts of streets
iiccupied liy its grantee under the former grant the new
grantee shall pui'chnse and take over the street railway
of the former grantee upon the terms that the city
might have taken it over, and it shall be lawful for the
Citv Council of any cit.v to make a gi'ant containing
such a reservation, for either the construction 'or operation or both the construction and operation of a
street railway in. upon and along anv of the streets
cr public ways therein, or portions thereof, in which
street-railway tracks are already located at the time
of the making of such grant without the petition or
consent of any of the owners of the land abutting or
fronting upon any street or public way. or portion
thereof, covered by such grant.
No ordinance authorizing a lease for a longer period
than five vears. nor any ordinance renewing any lease,
shall go into effect until the exuiration of (JO days
from and after its passage.
And if. within such 60
days, there is filed with the city clerk of such city a
l)etition signed by 10 per cent, of the voters voting at
the last preceding election for mayor, in such city, "asking that such ordinance be submitted to a popular vote,
then such ordinance shall not go into effect unless the
iiuestlon of the adoption of sucli ordinances shall first
lie submitted to the electors of such city and approved
by a majority of those voting thereon.
*J'he City Council of any
city that shall decide by
popular vote, as in this act provided, to operate street
railways, shall have the power to make all needful rules
and regulations respecting the operation of the same,
including the power to fix and proscribe rates and
charges, but such rates and charges shall be high enough
to produce a levenue sufficient to bear all costs of maintenance and operation and to meet interest charg"es on
all bonds or certificates issued on account of such railways, and to permit the accumulation of a surplus or
sinking fund that shall be sufficient to meet all such outstanding bonds or certificates at maturity.
Street railways owned and operated by any such city,
or owned by the city and leased for operating purposes
to a private company, may cari-j' passengers and their
ordinaiy baggage, parcels, packages and United States
mail and may he utilized for such other purposes as
the City Council of such city may deem proper.
Such
street railways may be operated by such motive power

Council may approve, except steam locomotives.
For the purpose of acquiring street railways, either
hy purchase or c<)nst ruction, as provided for in this
act. or for the (-rjuipment of any such street railways,
any city may borrow money and issue its negotiable
bonds therefor, pledging the faith and credit of the
city, but no such bonds shall be issued unless the proposition to issue the same shall first have been submitted
to the electors of such cit,v and approved by two-thirds
of those voting thereon, nor in an amount in excess
of the cost to the city of the property for which said
bonds are issued, ascertained as elsewhere provided
in this act. and ton (10) per cent, of such cost in addi-

as the City

tion thereto.
In the exercise of the powere. or any of them, granted
by this act, any such city shall have the power to ac-

take and hold any and all necessary property,
personal or mixed, for the purposes specified in
either hy public purchase or condemnation In
the manner provided hy law for the taking and condemning of private properly for public use. but in no valuation of street-railway property for the purpose of any
such acquisition except of street railways now operated
under existing franchises shall any sum be included as
the value of any earning power of such property or of
\\w unexpired portion of any franchise granted hy said
rfulre.

real,

this act.

city.
In

the case of the leasing by the city of any street
railwav owned bv it. rental reserved shall he based on
both the actual value of the tangible property and the

23, 1903

iranchise contained in such lease and such rental shall
not be less than a sutlicient sum to meet the annual interest upon all outstanding bonds or street-railway certificates issued by said citv on account of such street
railway.
Sec. 2.
In lieu of issuing bonds pledging the faith
and credit of the city, as provided for in section 1 of
tiiis act, any city
may issue and dispose of interesthearing certificates, to be known as "street-railway certificates,*'
which shall under no circumstances be or
become an obligation or liability of the citv or payable
out of any general fund thereof, but shall he payable
solely out of a specified portion of the revenues or income to lie derived from the street-railwav property for
the acquisition of which they were issued.
Such certificates shall not be issued and secured on
any street-railway property in amount in excess of the
cost to the city of such property as hereinbefore provided, and ten (10) per cent, of such cost in addition
thereto.
In order to secure the payment of any such street-railcertificates and the interest thereon, the city raav
convey, by way of mortgage or deed of trust, anv'or afl
of the street-railway property acquired or to be acquired
through the issue thereof, which mortgage or deed of trust
shall be executed in such manner as may be directed by

way

the City Council and acknowledged and "recorded in the
manner provided hy law for the acknowledgment and
recording of mortgages of real estate, and may contain
such provisions and conditions not in conflict with the
provisions of this act as may be deemed necessary fully
to secure the payment of the street-railwav certificates
described therein.
Any such mortgage or deed of trust may carry the
grant of a privilege or right to maintain or operate the
street railway property covered thereby for a period
not exceeding 20 years from and after the date
such property may come into the possession of any person or corixiratir^n as the result of foreclosure proceedings, which privilege or right may fix the rates of fare
which the person or corporation securing the same as
the result of foreclosure proceedings shall he entitled
to charge in the operation of said property for a period
not exceeding twenty i20) yeai-s.
Whenever and as often as default shall he made in
the payment of any street-railway certificates issued
and secured by a mortgage or deed of trust as aforesaid, or in the payment of the interest thereon when
due. and any such default shall have continued for the
space cf twelve (12) months, after notiie thereof has
been given to the mayor and financial otficer of the city
issuing such certificates, it shall be lawful fcr any
such mortgagee or trustee, upon the request of the
holder or hi Iders of a ma.1ority in amount of the certificates issued and outstanding under such mortgage or
deed of trust, to declare the whole of the principal of
j'll such certificates as may be outstanding to be at once
due and payable and to proceed to foreclose such mortgage or deed of trust in any court of competent jurisdiction.
.\t a foreclosure sale the mortgagee or the holders
of such certificates may become the purchaser or purchasers of the property and the rights and privileges
sold, if he or they be the highest bidders.
And street railways acquired by any such foreclosure
shall be subject to regulation by the corporate authojrities of the city to the same extent as if the right to
construct, maintain and operate sucli property had been
acquired through a direct grant without the intervention of foreclosure proceedings ; provided, however, that
no street-railway certificates or mortgage shall ever be
issued by any city under the provisions of this act unless and until the question of the adoption of the ordinance of the City Council making provision for the issue
thereof shall have first been submitted to popular vote
and approved by a majority of the qualified voters of
the city voting on such question.
Sec. 3.
Every such city owning or owning and operating street railways shall keep the books of accoimt
for such street railways distinct from other city accounts, and in such manner as to show the true and
complete financial results of such city ownership, or
ownership and operation, as the case may he.
Such
accLunts shall he so kept as to show the' actual cost
to such city of street railways owned: all costs of
maintenance, extension and improvement, all op-irating
expenses of every description, in case of such city opera ticn. the amounts set aside for sinking-fund pur])( ses :
if water or other service shall be furnished for
the use of such street railway without charge, the
accounts shall show, as nearly as possible, the value
cf such service and also the value of such similar
service rendered by the street railways to any other
city department without charge
such accounts shall
also show reasonable allowances for interest, depreciation and insurance, and also estimates of the amount
of taxes that would be chargeable against such property if owned by a private corporation.
The City Council shall cause to be printed annually
for puhlic distribution a report showing the financia'l
results, in form as Jiforesaid. of such city ownership,
or ownership and operation.
The accounts of such
street railways kept as aforesaid shall he examined at
least once a year hy an expert accountant, who shall
report to the City Council the results of his examination.
Such expert accountant shall be selected in such
manner as the City Council may direct, and he shall
receive for his services such compensation, to be paid
out of the income or revenue from such street railways, as the City Council may prescribe.
Sec. 4.
This act shall not he in force in any city
until the question of its adoption in such city shall
first have been submitted to the electors of such city
and approved by a majority of those voting thereon.
The City Council of ;iny such city may. by ordinance,
direct that the question of the adoption of this act be
submitted to popular vote at any general, city or special
election in and for the entire city, coming not sooner
than 30 days from and after the passage of the ordiance.
If the City Council of any city shall incorporate
in any grant to appropriate company of tlie right to
construct or operate street railways a provision reserving to such city the right to take over such street railways at or before the expiration of the grant, if the
people of such city shall adopt this act as herein provided, provision shall bo as valid and effective for all
purposes, in case such city shall later adopt this act
as herein provided as if the said provision were made
a part of such grant after the adoption of this act.
Sec. 5.
In all cases provided in this act for the
submission of questions or propositions to popular vote
the City Council shall pass an ordinance stating the
substance of the proposition or question to be voted
upon and designating the election at which such question or proposition is to be submitted, which may be
any general, city or special election in and for the
entire city, not coming sooner than GO days from and
after the passage of said ordinance.
Sec. G.
Nothing in this act contained shall be construed to authorize any city to make any act or grant
or to lease any street-railway property for a period
exceeding twenty (20) years from the making of such
;

grant

Provided. That when a right to maintain and operate
a street railway for a period not exceeding twenty (20)
is contained in a mortgage or deed of trust to
street-railway certificates (and no such right
shall be implied), sucli period shall commence as provided in section two (2) of this act.

years
secure
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Union Engineering Building.

:

A

meeting of the representatives of the five organizations named by Mr. Carnegie in his proposition to give to the four national engineering societies
a building for their joint
use \v;is held pursuant to call, at the Engineers' Club

and the Engineers* Chib

New York city, on the evening of Friday, May
15th.
There were present, on behalf of the American
Society of Civil Engineers, President Noble, and
Messrs. Wilgus and Pegram; on behalf of the
American Institute of Electrical Engineers, President
Scott and Mr. Martin
on behalf 01 the American
Society of Mechanical Engineers. President Dodge,
Charles Wallace Hunt and Mr. Hutton on behalf
of the Institute of Alining Engineers, President
Ledoux. Mr. Dwight and Mr. Kirchhoff; on behalf
of the Engineers" Club, President Kafer, Mr. Redding and Mr. Fletcher.
The meeting was called to order by President
Kafer of the Engineers' Club, and on motion
Charles F. Scott, president of the Institute of Electrical Engineers, was elected chairman of the nieetmg, and F. R. Hutton, secretary. The chairman
opened the meeting by reference to the questions
which were to be considered, and called on Mr.
Redding for a presentation of some of its legal
aspects.
After a full and harmonious discussion, the
meeting passed the accompanying resolutions:
in

;

;

1.

409

sent all of the organizations other than the Engineers'
Club, on such joint committee
and that the character
and internal arrangement of the club building to be
erected on the site on Fortieth Street shall he determined
upon by the affirmative vote of all of the three members
of such joint committee, who shall represent the Engineers' Club on such joint committee.
7.
And resolved further. That said joint committee
sball, by the affirmative vote of at least two-thirds of all
the members thereof, select and employ an architect
to prepare the plans and specifications for the club
building, to he erected on the site on Thirty-ninth Street.
and for the club building to be erected on the site on
Fortieth Street : and shall also obtain proposals for
the erection of both of such buildings
and shall have
powei' to make and enter into such contract or contracts
as shall be approved and authorized by the affirmative
vote of at least two-thirds of all the members of said
joint committee, for the erection of both of such buildings
and shall have charge of the erection of both of

Resolved,

That this joint conference

committee

recommend to the respective governing bodies represented at this conference that the following resolutions

;

:

such buildings.

And

resolved further, That said joint committee
shall continue in existence until all of the purpose set
forth in these resolutions shall have been fully accomS.

plished.

The meeting adjourned

subject to the call of the

chair.

Large Circus Tent Lighted by Nernst
Lamps.
While the idea of lighting the tents of circuses
and other traveling shows w-ith portable electric light-

new

one, the application of the
illumination of one of the
largest circus tents in the world is certainly an in-

ing plants

not a

is

lamp

Nernst

for

the

pany

will save about $105,000 in first cost by using
these large turbines instead of high-grade steam engines, and it is estimated that the running cost will
he no more possibly a little less.
The larger turbines will not be delivered by the General Electric
Company until next year/'

—

Annuai Reports of Chicago Edison and
Commonwealth Electric Companies.
The annual
Company and

financial reports of the

Chicago Edison

the Commonwealth Electric Company
for the fiscal year ended March 31, 1903, show substantial increases in earnings.
The Edison company

reported

gross

income

from

electric

current

and

merchandise sales of $3,409-577. as compared with
$2,806,609 during the previous year. The operating,
repairs and renewals, and general expense amounted
to $2,195,647, an increase of $474,826, so that the net
income from all sources was $1,213,930, as compared
with $1,085,789 in igo2, a gain of $128,141. Charged
against the income w^ere interest on bonds and debentures of $300,990 and dividends paid of $593,346,
leaving a balance of $319,594.
The Edison company reported its assets as follows: Plants, real estate and franchises. $14,230,840.37; material in storeroom and unfinished work
not billed, $388,024.94; accounts and notes receivable.
$784,465.15: cash, $136,034.90, a total of $15,539,365-To offset this, the liabilities include capital stock
36.

LARGE CIRCUS TENT LIGHTED EY NERNST LAMPS.
be brought before the several organizations to be acted

on

novation.

:

That

name

organization)
unite with
insert the names of the other four organizations!, or anv of them, for ttie purpose of accepting
the sum- of ?1, 000, 000 as a gift from Mr. Andrew Carnegie for the purpose of erecting suitable buildings for
occupancy by various societies of engineers and the
Engineers" Club, on the sites secured for that purpose
on the north side of Thirty-ninth Street and south side
of Fortieth Street west of Fifth Avenue, in the city
of New Yorli, in the state of New York.
3.
And resolved further. That' (insert name of organization! has a very high appreciation of this generous gift of Mr. Andrew Carnegie, and this additional
evidence of his recognition of the engineering profession
and his deep interest in the welfare of the national societies of engineers and the Engineers' Club.
4.
And resolved further. That a site on the north side
of Thirty-ninrh Street shall be purchased and held by
trustees, or otherwise, as shall be determined by the
joint committee hereinafter mentioned, for the American Society of Civil Engineers, the American Society
of Mechanical Engineers, the American Institute of
Electrical Engineers and the American Institute of Mining Engineers, or by such of them as shall vote in favor
of coming into this enterprise.
5.
And resolved further. That a joint committee shall
be created, to be composed of three members of each
organization that shall unite in accepting said gift of
and that the
91.000.000 from Mr. Andrew Carnegie
governing body of (insert name of organization) shall
elect three meml->ers of this organization to represent it
on and be members of such joint committee, and that
the governing body of (insert name of organization!
shall have the right and nower to remove any member
of such joint committee who shall be elected by it, and
to elect any member of this organization to fill any
vacancy that shall occur in such joint committee by
reason" of the death, resignation, refusal to act or removal of any member who shall have been elected by
the governing body of this organization as a member of
such joint committee.
6.
And resolved further, that the character and
internal arrangement nf the building to be erected on the
site of Thirty-ninth Street shall be determined upon by
the affirmative vote of at least two-thirds of all of such
of the members of said joint committee as shall repre'2.

Resolved.

(insert

of

1

The accompanying photographs
RingHng Brothers'

of

the

were taken
at St. Louis by the Commercial Electrical Supply
Company, agent for the Nernst lamp, and show the
arrangement of the lamps for the illumination of the
Ulterior of

The

largest tent

60 six-glower
Nernst lamps.
30-horsepower gasoline engine,
driving an i8-kilowatt alternator, supplies the current.
duplicate set is also provided. These sets
are mounted on separate trucks and are independent
circus.

installation

consists

of

A

A

The operating voltage
The requirement of a circus is a soft,

of each other.
ral

light,

is

220.

steady, natu-

as a glaring, unstead}' or unnatural light

might cause the aerial performers to make a mistake and result fatally. The new lamp is said to be
highly satisfactory to Ringling Brothers, not alone
for its excellent light-giving qualities but for the
ease with which the portable plant can be put up and
taken down and also for the lessened fire risk as
compared with the gasoline method of lighting.

;

Steam Turbines

in

Massachusetts.

date of May isth the Boston correspondent
of the Western Electrician writes: "The Old Colony
Street Railway Company has installed a steam turbine and electrical generator of 500 kilowatts' caThe machine was furpacity at Newport, R. I.
nished by the General Electric Company, which has
contracted to furnish two more of the same capacity
for the same place, three at Quincy. Mass., of 2.000
kilowatts capacity each and four at Fall River. Mass.,
of 2,000 kilowatts capacity each. The railway com-

Under

advance payments for new stock
issued, $7,589,500.
authorized, $997,187; fractional scrip, $170; bonds
debentures,
and
$5,508,000; accounts payable, $123,858.99; depreciation reserve, $590,000; insurance fund,
open account,
$68,000; surplus account. $610,084. oj
The annual meeting of the Chicago Edi$52,565.33.
son Companj'^ will be held on June 8th.
The gross earnings of the Commonwealth Electric
Company increased to $1,002,085, as compared with
The operating expenses
$769,666, the previous year.
increased to $623,264. so that the net earnings for
the year were $378,821, as compared with $271,763
for 1902, a gain of $107,058. The bond interest. $220,705, showed an increase, owing to the bonds put out"
during the year for the construction of the new
Fisk Street power plant. The surplus or undivided
profits for the year were $158,116. or 3.16 per cent.
on the $5,000,000 capital stock, as compared with
$104,502, or 2.og per cent, on the same capital in
:

;

1902.

assets are shown
Plants, real estate and franchises,
$10,292,882.97; material in storeroom and unfinished
work not billed. $159,417.44: accounts and notes receivable, $126,216.23; cash. $164,372.29; ooen accounts,
The lia$11,079.59, making a tot^l of $10,753,968.52.
Capital stock, $5,000,000;
bilities to offset this are:

The Commonwealth company's

to be as follows

:

bonds and debentures, $4,950,000; accounts

pa^'able,

$382,123.74; undivided profits, $421,844.78.

It is said that a Scotchman has invented a new
process for tanning pigskin which is so satisfactory
that the product may displace rubber for cushion
tires for vehicles of all kinds.

.
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DEVELOPMENT OF THE TELEPHONE
Telephone Subjects Discussed at Chicago Meeting of the Institute.
exceptionally interesting and well-attended
meeting of the Chicago branch of the American Institute of Electrical Engineers was the telephone
meeting held in the rooms of the Western Society
of Engineers in the Monadnock Building on the

An

evening of May 19th. The papers presented were
prepared at the request of Kempstcr B. Miller of
the Kellogg company and A. S. Hibbard of the
Oiicago Telephone Company. Unusual interest was
manifested in this meeting, every chair in the hall
being occupied. Mr. Junkersfeld presided.
The first paper was by S. G. McMecn of the West-

cm

with

entitled "Concerning
This paper was presented

Company and was

Electric

the Telephone Engineer."

good

effect.

Mr.

McMeen's

being

delivery

The broad field of the telephone
especially pleasing.
engineer was clearly outlined and the necessity of
being a specialist in numerous branches, any one
of which might afford a life study, was shown to
he the part of the successful telephone engineer.
The discussion which followed indicated general
approval of Mr. McMeen's ideas. "Some Features
of Telephone Traffic and Their Effect Upon Service"

was the next paper, read by J. G. Wray. The necessity of co-operation between the company and
Ihe subscriber and the adoption of a system whereby
operators would be classified and the different seclions placed under supervising operators was urged
as essential to perfect service. Mr. Wray gave a
comparison of the hours of maximum and minimum
load in some of the larger cities which was very
interesting.

The paper

W. W. Dean on "A System

of

of Se-

lective Signaling for Telephone Lines" was of
The practicability of a four-party-line
value.

interfering-call

system

much

was demonstrated with

nonin-

Mr. bean illustrated his paper with diagrams and curves which brought out the workings
of the system very clearly. In the discussion Mr.
struments.

Chicago University presented
some interesting facts concerning the selective signaling system, which were the results of experiments
Carl

Kinsley of

Other discussion was in form of
which were readily answered by
Mr. Dean. But little business was transacted
Secretary Junkersfeld urged the
at the meeting.
members to make an effort to place the Chicago
branch of the Institute at least in second place, as
regards membership, instead of third, where it now is.
A committee was appointed to arrange for the Chicago delegation to the coming national convention
A social hour was spent after the
at Niagara Falls.
meeting, after which the members dispersed, to meet

questions,

some time

all

in

of

the

fall.

Independent Telephone Association of
the United States.
of the Independent Telephone
Association of the United States of America, consisting of James M. Thomas of New York, Hugh Dougherty of Bluffton, Ind.. H. D. Critchfield of Chicago,
E. B. Fisher of Grand Rapids, Mich., S. E. Wayland
of Scranton, Pa., S. P. Sheerin of Indianapolis, E.
Webster of Indianapolis and H. C. Young of
Columbia, Pa., has selected June 24th and 25th as

The advisoo' board

R

the date and Chicago as the place of the next annual
meeting of the association. As a Chicago committee
of local arrangements, the advisory board has requested J. G. Ihmsen. H. D. Critchfield, Henry Shafer,
K. B. Miller, C. W. Stiger and others to act. Joseph

Ware of 536 Ellicott Square, Buffalo,
retary of the association.
B.

New York

is

the sec-

State Independent Telephone
Association.

The adjourned annu.il meeting of the New York
Independent Telephone Association for the
purpose of election of officers for the ensuing year,
and the transaction of such other business as may
State

properly come before the meeting, will be held at the
Butt.erfield Hou.sc. Utica, N. Y., on Wednesday, June
loth.
.^n invitation is extended to all who are inThe officers
terested in Independent telephone work.
of the association are: President. George R. Fuller,
Rochester: first vice-president. Howard Hendrickson, Albany; second vice-president. Boyd McDowell,
Elmira secretary and treasurer, Charles O. Harris,
59 Stone Street, Rochester, N. Y.
:

The Pittsburg and .Mlegheny Telephone Company
(Independent) may spend over $t, 000,000 in perfecting a service to Philadelphia. IBaltimore and other
eastern noints. Its lines will follow the Pennsylvania railroad.

FIELD.

Independent Telephone Traffic Com-

Telephone News from the Northwests

pany.

The Norwood- Youiig America Telephone Conlpaily
has secured a franchise in the village of Waeoniaj

The

annual meeting of the stockholders of
the Independent Telephone Traffic Company Wis
about
week,
held
in
Columbus,
Ohio,
last
President
W. W.
.;o
persons
being
present.
Thompson, Treasurer A. V. Hagehlart, H. H. Robinson, chairman of the executive committee, and
General Manager Waiter Green made reports of the
business done by the company since it was organized
about three months ago.
The company purchases
material and supplies, such as wire, poles, crossarms, telephones, batteries, insulators and many
Beother things of that kind for its stockholders.
sides, it has designed a uniform set of blanks and
papers of various kinds which are also furnished.
.\ bad-debts bureau and some other things are also
in view, but have not been started as yet.
Following the stockholders' meeting there was a
gathering of Independent telephone managers at the
Chittenden Hotel under the auspices of the company.
President Thompson presided and a number of matters of importance were discussed.
Papers were
"Reduction of E.xread and discussed as follows
penses in Exchange Operation," F. L. V. Turner,
:

general

manager

Cuyahoga

Company,

Telephone

Cleveland
"The Farmer Line Problem," O. F.
French, assistant general manager the Federal Telephone Company, Cleveland: "Development of the
Small Exchange," Howard Schw^artz, general manager the. Star Telephone Company, Ashland: "How
to Make County Toll-line System Pay," M. M. Herron, general manager the Millersburg, Wooster and
Orville Telephone Company, Millersburg; "Economy in Long-distance Operation," H. H. Robinson,
general manager the United States Telephone Company, Cleveland
"The Value of Standardizing,"
H. C. Devin, general manager the Mt. Vernon Telehone Company, Mt. Vernon.
The offices of the Independent Telephone Traffic
Company will be in Cleveland, probably in the Elec^
;

:

trie

Building.

the

he had made.

1903

23,

Telephone Cable Splicers

Strike.

About 30

cable splicers employed by the Chicago
Telephone Company quit work last week, thereby
forcing 60 cable pullers out of employment. The
men demanded an increase in the scale of wages and,
upon their demands being refused, left the cornpany's
employment.
Since then the company has experienced more trouble th.in it has had in several years.
Over a thousand telephones were put put of use on
the West and Northwest Sides by the cutting of
two cables in one of the large trunk conduits. Business in that district was at a standstill so far as
telephonic communication was concerned, and business men w^ere greatly inconvenienced.
Several nonunion splicers, with the assistance of linemen, were
able to restore the service. It is said that the company has been notified that if it continues trying to
liave the linemen do the work of the cable splicers, a
general strike of the linemen employed by the company will be called. At a meeting the linemen voted
to support the cable splicers in their strike against
the company, and instructed their members to refuse
10 do the work of the cable splicers and to walk out
if necessary in support of this decision.

The

Evansvllle Situation.

The ordinance granting

a franchise to the Evans-

Municipal Telephone Company provides that
at any time after the preferred stock has been redeemed the city may, at its option, purchase all
property rights, contracts, franchises and all other
assets of the company at a price equal to the par
value of the outstanding common stock, and that
thereupon it shall distribute the money paid for the
same to each of the shareholders of such common
stock pro rata.
The city is the holder of 7,goo
shares of the common stock, that being a large majority.
The franchise is for a term of 25 years.
The following charges have been decided on. Full
ville

metallic long-distance for business houses, not less
than $3 nor more than $4 monthly residences, metallic long-distance, $2; party lines, two on a line, $1.50;
four on a line, $1.
Mayor Covert says that work
will be begun in 10 days on the new plant.
:

Mexican Telephone Company's Report.
The Mexican Telephone Company's
year 1902. dated December

31st,

report for the

shows

total

assets

of $3,342,566. .^mong the liabilities are capital stock
of $2,000,000 and surplus of $1,181,533. The following is a statement of estimated earnings for the three
months ended March 31. 1903: Traffic receipts S115.000. charter of steamship Mexican to Central and
South American Telegraph Company $5,700. accrued
interest on investment and deposits $13,500. total receipts $134,200: operating expenses $21,000, Mexican
government's proportion of earnings $5,000, total
expenditures $26,000; net receipts $108,200; dividends
payable .'Xpril 15. 1903. $47,815; surplus, $60,385:
previous surplus, $1,181,5,33: total surplus, $1,241,918.

Minn.

The interstatfe Telegraph and Telephone Coilipiny
has been granted a franchise at Austin, Minii., fdr
an Independent telephone exchange.
The Spring Grove (Minn.) Telephone Company
new switchboard of 60 local connec-

has installed a
tions

and 16

lines.

toll

The North Dakota Telephone Company has been
formed

Carpio, N. D., and will establish a local

at

exchange.
The Northeastern Telephone Company will build
a line from Milaca, Minn., to Foley, where connection will be made with the Northwestern's line to
St. Cloud.
The Northeastern company has just installed a new switchboard of 100 connections at
Milaca.
telephone line

A
is to be built at once from Faif'
view Township to Vermillion, S. p.
The West Wisconsin Telephone Coitlpahy of Gleriwood. Wis., has just completed a line to floycevlUg
and will build one to Copnei-sville at once.
Clarence E. Cook has been appointed receivel- i'6r
the Harrison Telephone Company
of Deadwood,
S. D., with lines covering the ISIack Hills.
The appointment was made on the application of the Royal
Trust Company of Chicago, which holds $100,000
bonds on which the company has defaulted interest.
Mr. Cook, the receiver, has been general manager of
the company for several months. As soon as the
foreclosure suit is determined, it is the intention to
reorganize.
A telephone exchange has just been completed at
Wessington Springs, S. D.
The Union Telephone Company has begun the
construction of a telephone line from Bridgewater,
S. D.. to a Russian settlement 12 iniles out.
The Duluth Telephone Company of Duluth, Mittrt.i
has declined a proposition from its striking Ihiemeil
arbitrate

to

their

differences.

The men want

dri

eight-hour day and recognition of the uiiioh.
The Onaw'a Telephone C^ompany has beeii granted
a franchise at Salix, Iowa, for a local fexcHarige.
The Iowa Telephone Cohipany has secured a site
in Dfes Moines for the efection qf a, three-story .building for its exchange offitie: Thfe building will cost
$3S.pob.

The

.

.

Farrners'

Iowa, has been

Telephone

Conipany

incorporated

with

a

of

,-

.

.

Quimby.

capital

Stock

of $10,000.
Electric Telephone Company seeks
for local exchanges at Marinette, Wis.,

The .American
franchises

and across the river

at

Menominee, Mich.

Indiana Telephone Items.
The Northern

Indiana- Telephone'

Company

his

The capital steek is
filed articles of incorporation.
$10,000.
The organization is virtually a merglSf or
an allied organization of 25 or more companies Operating in Northern Indiana. The purpose is to pool
long-distance business of all the Independent
companies. The territory covered by the company
includes 47 counties and extends from Lafayette and
Winchester on the south and east and from South
Bend to Chicago on the north and west. The first
move of the tiew company will be to build a number of
toll cables out of Logansport, where the company will
maintain headquarters.
Those improvements the
company considers will place the Independent companies on a par with the Bell in the matter of handling business.
Phe farmers of Monroe Township, Madison
County, held a meeting on the i|th In Alexandria
and organized a county telephone exchange which
will cover a larger part of the township and connect
with the Alexandria exchange.
It was decided to
string over 30 miles of wire. Marshall Walker is at
the head of the company.
j
The
theft
12
tniles
of
copper
wire
of
from the Cumberland Telephone Company at EvansThe wire
ville is proving to be a great rhystery.
taken down from the poles of the company is
valued at $500.
L.
Meyers, general agent,
C.
Treasurer Webb and Leland Hume, the general
manager of the company, are working on the mystery and sensational developments are expected.
satisfactory agreement has been entered into by
the Commercial Telephone Company of Warsaw
and the Farmers' Mutual Telephone Company of Silver Lake, Kosciusko County, by which the line of
the latter will be connected with the exchange in
the

A

The Commercial company has also incapital stock from $30,000 to $50,000.
necessary
This was
to carry out the improvements
and extensions contemplated.
The strike of the Electric Workers' Union against
Warsaw.
creased

its

the Delaware and
panj^ which began

Madison County Telephone Com-

March ist and spread to the company's exchanges in other cities has been called off.
The strikers asked for $3 a day for linemen and the
compromise provides for $2.75 an advance of 25
cents over the old scale.
The inspectors get a raise
from $60 to $65 a month.
F.

—

Ohio Telephone Notes.
The

fact that the Independent telephone interests
arc about to gain a foothold in Cincimiati has caused
a

great deal of

comment among

the telephone

men

of

—
May

Western electrician
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Cleveland, which is the headquarters for the moveThey have been watching the trend
in Ohio.
of events in that city for some time, and they now
This will
feel very confident that the way is open.
not only provide for the extensive development of
portion
southwestern
the Independent plants in the
of the state, but it will give the United States Telephone Company a connection with that city which
will prove of great advantage to its citizens in a business way, as there are so many houses over the state
which use the Independent telephones. It will also
give an outlet to the South, where a great deal of the
wholesale business of that city is done and will tend
to awaken new interest in the Independent movement
in West Virginia, Kentucky and Tennessee, as well
as in Indiana and the West in general. The fact
has
lliat there has been no system in Cincinnati
blocked the movement to a very large extent both
West and South, as it is the business key to those
\Vith this obstruction removed, the movelocalities.
ment should be more rapid and general.
strike of the linemen and cable and conduit
1 he
men of the City and Suburban Telephone Company
The linemen were
of Cincinnati has been settled.
advanced from ^2.^5 to $2.50 a day and the cable
and conduit men from $2.70 to $2.85. The day for
both classes is to be nine instead of 10 hours, while
the men will receive paj' for overtime and double
pay for Sundays and legal holidays.
Citizens of Ottawa have secured control of the

ment
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They
good qualities of the solid joint, in
advantage of being quickly connected and disconnected and of being easily pushed
through the ducts. Both the wheeled and wheelless patterns are made in four sizes and are put up
stantaneous in action, durable and economical.

have

all

addition

in

the

to

sets of

the

200 rods, or 600

feet.

Self-cooling Transformers.
of oil insulation have made
almost essential for high-voltage transformers,
while the great heat-conducting power of oil also
serves to keep down the temperature. In the Westinghouse self-cooling transformers both high-tension
and low-tension windings are divided into many flat

The many advantages

it

The high-tension

coils.

conductor,

in

all

trans-

work of

angle-iron.
The surface area of the case
increased by corrugations, and is capable of radiating an immense amount of heat.
The high-tension
terminals are mounted on a marble slab at one end
of the transformer, the leads being brought out
through bushings.
The low-tension terminals are
mounted at the opposite end of the transformer on a
steel bar heavily insulated with mica, making an
entirely safe construction.
Oil-insulated self-cooling transformers may be
wound for practically any voltage desired. The following high-tension voltages, however, have been

adopted as standard;

Telephone Company, and it was reorganized a
few days ago by the election of the following-named
vice-president,
President, V. J. Duncan
officers
H. W. Johnson treasurer. A. F. Schoch secretary,
William Col well. They, with the members of the
board of directors, own the company in equal shares,
something rather new in telephone ownership in this
;

Rustless Cable Hangers.

SELF-COOLING TRANSFORMERS.

A

one-piece cable hanger which is simple and
easily applied is placed on the market by James S.
Barron & Co., corner of Broadway and Franklin
The hanger, as herewith illusStreets, New York.
trated, is made of zinc and is rustless, durable and
special feature is that it will not jurnp
strong.
off the suspension wire nor allow the cable to slip,
as the grip is tightened with each strain on the
hanger. To apply the hanger (Fig. i) the circular
enlargement is held in the left hand against the
cable, while the free end is wound once around,
passing through the lower slot, as in Fig. 2. The
wound around again, passing
free end is then
through the upper slot and over the suspension
By bending the free end
wire, as shown in Fig. 3.
and hooking into the upper slot, the formation
shown in Fig. 4 is secured. The hanger, with cable
and suspension wire complete, is shown in Fig. 5.
The hangers are thirteen-sixteenths of an inch wide
and are made in lengths from 16^^ inches bng for
cables seven-eighths of an inch in diameter or less,

A

16,500, 22,-

the

O. M. C.

state.

2,200, 6,600, 11,000,

and 44,000. Taps are brought out from
high-tension winding for three lower voltages.
This provision makes it possible to use duplicate
transformers at both ends of the transmission line,
the taps on the lowering transformers accommodating them to the reduced line voltage. Transformers
of a capacity not exceeding 150 kilowatts may be
wound for voltages as low as 50, and the larger transformers for voltages as low as 100.
Oil-insulated self-cooling transformers may be arranged for transforming two-phase currents into
three-phase currents and vice versa. Transformers
are connected in pairs, and although the two transformers in each pair require slightly different voltages, they are of similar make, with a sufficient number of terminals for procuring the proper electromotive force for either position in the pair. In addition, provision may be made for one other threephase voltage, five per cent, or 10 per cent, lower
than normal. The Westinghouse Electric and Manufacturing Company manufactures a standard line
of these transformers in sizes from 10 to 500 kilowatts, and for voltages up to 44,000.

oco, 33,cco

;

;

a loss at full load of 7V2 kilowatts, or 10 horse-

is

power. Since this loss appears as heat, it must be disposed of, to prevent a dangerously high temperature.
This heat may be dissipated by simple radiation
from the surface of the containing case; by the circulation of water through pipes immersed in oil, or
by the constant removal of heated oil and its return
after having been cooled.
The advantages of the
first simple method are obvious.
To dispel the heat generated in a transformer of
the self-cooling type, a case with a large surface
area exposed to the air is required.
The greater
the radiating surface, the lower the temperature.
The Westinghouse transformers are mounted in
heavy sheet-iron cases protected by an outer frameis

Heme

:

pends upon its capacity and efficiency.
In a 500kilowatt transformer of 98.5 per cent, efficiency there

formers except the very small sizes, is a flat copper
ribbon wound concentrically with only one turn per
The layers are separated from each other by
layer.
a specially prepared insulating material in addition
to the cotton covering of the conductor, while the
coils are insulated individually and are separated by
This form of construcheavy insulating washers.
tion is such as to practically eliminate any danger
of breakdowns between layers or from turn to turn
one of the most common troubles in transformer operation.

The low tension is wound in the same way with
In the
conductors of rectangular cross section.
larger transformers many wires are paralleled and
eddy
eliminate
manner
as
to
are arranged in such a
currents in the conductors.
The advantages of the improved method of winding employed in the oil-insulated self-cooling transFirst, the total electro-

former are stated as follows
motive force of the transformer
;

is

divided

among

Marconi Criticized

A

London dispatch

to the

Great Britain.
New York World states

in

that the complete cessation, without explanation, of

Marconi's promised daily transatlantic service to the
London Times by "marconigraph" is causing much
unfavorable comment there. When the inventor refused the challenge to demonstrate the practicability
of his system to two leading electricians there, he
stated that Lord Kelvin was to accompany him to

Poldhu for a few days' test of his system. Nothing
further having been heard of this test, the World

Z)

H-p.eyp

correspondent asked Lord Kelvin if it had been
made, and received the reply
"I was obliged to
postpone the visit to Poldhu on account of an
unexpected engagement.
I was not going for the
purpose of making any tests, but to see it as a mat:

ter of scientific interest."

So far Marconi, says the correspondent, has
given no demonstration to independent scientists of
the transmission of wireless messages across the
Atlantic, but has, in fact, refused to give any to
what he calls "unfriendly critics."
Announcement has been made by Eugene H. Lewis,
chairman of the finance committee of the Marconi
Wireless Telegraph Company of America, that arrangements have been completed for providing the
American Company with working capital, not less
than a ^guaranteed amount of $250,000, and, in some
contingencies, reaching the sum of $450,000.

Canadian Westinghouse Company
Formed.

RUSTLESS CABLE HANGERS.
Up to iS inches long for cables from two to 2%
inches in diameter. They are conveniently packed
in boxes of 500 each.
This company is also selling insulated bridle or
distributing rings, made of iron and coated with
glass enamel. These rings are being used by most
of the Bell telephone companies. They are easily
screwed into the most difficult and out-of-the-way
positions, and the wires are easily inserted and removed. These insulators are made in six sizes and
put up in boxes of 500.
The Villard frictionless wheeled and wheelless
duct rods sold by James S. Barron & Co. are in-

many

reducing proportionately the strain
coils,
within an individual coil
second, the electromotive
force between layers is reduced to that of a single
turn (ranging from lO to 25 volts) ; third, the coils
may be spread apart at the ends so that a very large
surface is exposed to the oil, thus providing ample
radiating facilities
fourth, the regulation of the
transformer is greatly improved by the interlacing of
coils which is permitted by this method of construction
fifth, in case of damage, to a coil another one
may be substituted with little trouble and without
returning the transformer to the works.
The amount of heat developed in a transformer de;

;

;

to

Be

The firm of Ahearn & Soper, which has represented the Westinghouse Electric and Manufacturing Company in Ottawa, Canada, for many years,
is authority for the statement that the Westinghouse
officials have taken steps to form a Canadian Westinghouse company for the purpose of manufacturing
in Canada the apparatus needed to supply that market.
In order that its plant at Hamilton and its
real estate there may be utilized, the Westinghouse
Air Brake Company will be included. The capital
of the company will be $2,500,000, of which the
Air Brake company will give $850,000 and the Electric company $950,000, the remainder of the capital
stock being taken at par by Canadians. The arrangement provides for a cash working fund of
$1,250,000, not including the money already invested
The works will be located
in works and real estate.
at Hamilton and will be on a large scale and of the
The
most modern construction and equipment.
board of directors, it is said, will include some of
the most influential and strongest financial men of
Canada.

WESTERN ELECTRICIAN

412

Prometheus Electric-cooking Utensils.
Tlie advantages asserted for thie electric heating
and cooliing devices of the Prometheus Electric Company of 39 Cortlandt Street, New York, is that the
appliance is so constructed that the heat is transmitted instantly and directly to the object to be
The heater itself
heated, and to that object only.
consists of a strip of mica on which a layer of
metal has been deposited, or more properly speaking,

conducting strip is protected by ano'.Iicr piece of mica and the whole is enclosed in a
This unit or "heating element" can
metallic casing.
The paint is an
lie jiainted to any desired resistance.
.illoy composed
of non-oxidi/able metals, insuring
The element may be either
iluelement's life.

This

tired.

May

be connected. The McBride "Arkless" fuse is designed to furnish a perfectly safe and efficient substitute for the open-link fuse, and its long terminals
permit of its being used in all forms of cut-outs,
knife switches, tablet boards, etc. The manufacturer asserts that it is entirely noiseless and absolutely reliable under all conditions, and it is said
to conform strictly with the published requirements

of the underwriters.

Double Third-rail System
IFrom the LoDdoD correspoadent of

llie

in

Liverpool.

Western Electrician.]

In spite of the negotiations respecting the conversion of the Metropolitan District Railway to
electric traction, the Mersey Railway claims the
honor of being the first steam railway to be converted
The railway
to electrical working in Great Britain.
ceased to be worked by steam at midnight on Saturday, Maj' 2d, and on Sunday, May 3d, the public of

Liverpool and Birkenhead was admitted to enjoy
first

its

under the River Mersey.

electrical ride

was not until July, 1901, that a contract with
Westingbousc Company was concluded,
that no delay has occurred on the completion of

It

the British
so

A

three-minute service has been adopted.
station has been erected near the
Hamilton Square station, and contains nine Stirling
water-tube boilers fitted with mechanical stokers.
The generating sets are three in number, and each
consists of a vertical compound steam engine directcoupled to a Westinghouse double-current generator.
The normal full-load capacity of each engine is ap-

the works.

The generating

FIG.

I.

WATER BOILING

IN

HEATER HELD

IN

THE HAND.

Straight or circular according to its usage and may
inserted into or removed from a piece of ap!;e
paratus with case in case of a breakdown a feature
In the Prometheus system
of especial advantage.
lie utensils themselves are equipped with the heater.
tlui5 dispensing with a stove, which means not alone
the purchase of one piece of apparatus, sav a pnt or
chafing dish, inslad cf a pot or chafing dish and
slovc on which to place it, but the inefficiency of the
l.-Mler device is obliterated.
By actual tests, it is said,
87 per cent, of the heat sent into a utensil is shown
to be utili/:cd therein for the heating of the food.

—

proximately 1,650 horsepower. Steam is supplied at
170 pounds" pressure per square inch, the speed being
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Space-telegraph Stations in Milwaukee
and Chicago.
The

practical

tests

of the

De

Forest

space-tele-

graph system on the great lakes, reference to which
has been made in the Western Electrician previously,
are soon to be made. For this purpose the De Forest
Wireless Telegraph Company is at work upon the
erection of stations at Milwaukee and Chicago, which
will form part of the proposed lake system establishing communication between various points along
the great lakes and also between lake steamers and
the shore.

The stations in course of construction at Milwaukee and Chicago are being built on the same plan.
The one in this city is located at the foot of Oak
Street, at the northeast extremity of the renowned
"District of Lake Michigan."
It
is
nearly completed, and the apparatus for sending and receiving
messages will be in readiness within a week, it is
said.
A large mast 220 feet high has been erected
under the supervision of an agent of the company.
From this- mast the receiving wires lead into a small
building in which is being installed the delicate
equipment. The Milwaukee station is being similarly
equipped, and as soon as completed the first experimental messages will be exchanged between the two
According to present plans other stations
soon be installed, and as fast as possible opened
for general business.
The equipment of lake steamers with the wireless apparatus to establish communication with the shore stations from midlake will
not be delayed.
Experts at work on the Chicago station were not
stations.
will

^*=5»
Fig.

2.

Heaters of Difterent Sizes.

Fig.

3.

Chafing Dish and Accessoiies,

PROMETHEUS ELECTRIC-COOKING UTENSILS.
This may be illustrated by the fact that a pot in
which water is boiling may be held in the palm of
one's hand, as

shown

in Fig.

i.

The Prometheus system was

originally developed
is located.
A large number of attractively-finished electric-heating and cooking utensils are made.
Fig. 2 shows
fiHid or water heaters of different sizes and Fig. 3
an electric chafing dish with accessories. The company also supplies plate-warmers, broilers, stoves,
laundry irons, laundry machines, pleating machines,
curling irons, soldering irons, glue pots, street-car
heaters,
radiators,
sterilizers,
medical appliances,
motor rheostats, controlling devices, theater dimin

Germanv. where the parent company

mers,

etc.

McBride Enclosed Fuse.
The accompanying
f"so

manufacturerl

cuts illustrate a new enclosed
by the McBride Manufacturing
is said to be something

Cnnipany of Detroit, which

94 revolutions per minute. The engines operate condensing with 25-inch vacuum, and have an overload
capacity of 60 per cent, under these conditions, or
40 per cent., non-condensing. The electric generator
of each set is built direct on the shaft between high

and low-pressure sides of the engine.

Each machine

has a rated capacity of 1,250 kilowatts generating
direct current at 650 volts, or three-phase alternating
current at 25 cycles per second. At present, however,
the whole of the railway is worked with direct
current.
The generators are of the Westinghouse
standard multipolar type. A couple of smaller genThe battery
erating sets have also been erected.
house has a 320-cell battery.
The track has two electrical conductors, the positive
being on the outside of the running rails and the
negative between, the former being protected from
accidental grounds by means of a wooden guard.

M\ AWKLLSbhUSL ifk
"""^i McBRIDE MFG.CO.3W"
M BRIDE ENCLOSED FUSE COMPLETE.
will consist of
a varying number of
but with always two motor cars, one at
each end.
At present the company hai 24 motor
The motor
cars and 33 trailers, each 60 feel long.
cars are each fitted with four motors coupled to
the car axles with the usual single reduction spur
The approximate horsegear of the ratio 56:20.

The

trains

coaches,

from 550 to 600
volts.
The collector shoes are carried on stout
wooden beams, there being one beam at each end
nf every motor car secured to the truck frame, and
The outside two
carrying three collector shoes.
serve for the positive collector, while the center one

power of each

is

too,

working

at

The
serves the negative terminal of the car circuit.
Westinghouse electropneumatic system of train conThe ventilation of the tunnel is effected
trol is used.
M BRIDE ENCLOSED FUSE.

As is clearly shown
entirely new in the fuse line.
in Fig. I, the fuse term'inals consist of suitable simple wire of sufficient length to enable one to insert
the fuse in an ordinary fuse block, irrespective of
the distance of the terminal posts to which it must

bv means of electric fans.

A.

The Huntsville (Ala.) Railway. Light and Power
Cnmpanv will soon he in need of a 150-kilowatt. direct-connected, three-phase alternating system, with
about too enclosed-arc lamps.

inclined to talk of the details, nor are the officials
anxious to give out the full extent of the plans of
the company until experimental messages have been
successfully transmitted, which, it is believed, will
be in about a week.
Mr. De Forest, who was in
Chicago to supervise the construction of the spacetelegraph system between the Armour plant at the
Stock Yards and the down-town offices has gone
The Armour system, an account of which
East.
was given in the Western Electrician of April 4th,
is proving quite successful, although some complaint
is

made

of the slow rate of transmission.

Nernst Street Lighting
Kansas.
What

is

in

Burlingame,

said to be the only electric street-lighting

west of the Mississippi River using Nernst
lamps was put into service on May ist at Burlingpme, Kan. It is' a municipal plant and was installed
for the city by F. H. Stanard, consulting electrical
and mechanical engineei'. It consists of one 100horsepower Sioux Corliss engine, with suitable boiler
capacity and steam auxiliaries, and ]6o-kilowatl, 133plant

cycle.

2,2GO-volt

Warren

alternator,

belt

driven

at

The installation is
8co revolutions per minute.
housed in a neat-appearing brick building 44 by 42
feet in ground dimensions and finished and papered
inside.

Current for both street and commercial lighting
The street illumination is accomplished
supplied.
l)y 44 Nernst lamps. 34 of which are of the twoglower type and 10 three-glower. These lamps are
is

placed on 30-foot poles and placed at street interAbout 12
.sections, as in the case of arc lamps.
horsepower is required to operate the 44 Nernst
street

lights.

In

one-glower
and shops. In
Mr. Stanard says:

about

addition,

Nernst lamps are installed

in

50

stores

reference to the street lighting,
"The Nernst lamps light the streets in fine shape.
I
consider that far better results are obtained by
placing one Nernst lamp at every corner all over
town than by using arc lamps at every other corner,

while the expense for power

is

only half as much."

JNIay 23,

Waterpowers

in

;

the Ohio.

a tendency to return to
afforded at available sites,
This
especially in the northern part of Indiana.
that
is due in large measure to the improvement
transmission,
has been made in methods of electrical
and
supply,
natural-gas
the
of
gradual
failure
to the
to the increased cost of steam power by reason of
the unsteadiness in the price of coal and the uncertainties of the coal supply arising from frequent
strikes among coal miners.
One of the greatest demands for power in the region north of' the Ohio River arises from the development of interurban electric lines. There are few,
if any, great power sites in this section, but a large
number of small ones may be easily and economically
developed, and the transmission of electric power
for the use of these lines is a comparatively simple
matter.
The United States Geological Survey is now making a study of the Wabash River system, including
its larger tributaries above the city of Lafayette,

Now, however,

'the

,

.

waterpower

there

New

Northern Indiana.

Investigation under the direction of Cliarles D.
\\ olcott, as director of the United States Geological
Survey, shows that the development and utilization
of waterpower facilities in the stales north of the
Ohio River have not received due attention. In the
early history of these states there were developed
numerous small power plants which were used prnibut with the
cipally for grist and lumber purposes
lise of steam power, the utilization of natural gas,
and the enormous development of railroad facilities
throughout this area, the use of waterpower graduallv declined, until, up to the present Inne, comparatively liltle advantage has been taken of the available
power sites along the river systems tributary to

^

.
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is

facilities

St.

Louis Supply Store.

The Ewing-iUerkle
celebrated last month
Pine

1106

store at

413

Electric

Company

terests are planning a line to Chicago,

lieved that the holding

of St. Louis

the formal opening of its'
Visitors found the

Street".

new
new

door,

large

is

be-

charge of all these lines. Until rehas been opposed by Messrs.

merger

WORLD'S FAIR NOTES.
turned, after a most successful trip, and is now in
New York in the interests of his department. Chief
Moore of this department states that the influx of
foreign exhibits has been so great as to intrude in
the space intended for American exhibits.

a glass partition,

ping and receiving departments.
,
The liasement, which is an especially

the

it

Lieutenant Godfrey Garden of the Machinery Department, who left for Europe last June, has re-

This floor is divided about midway by
back of which is located the ship-

companies.

will take

cently

and

that will later be

Marott and Light, who insisted that the merger
would injure their stock in the Union Traction
Company.

On the first floor, near
are placed specially designed showcases,
in the form of a square, in which are contained
samples of nearly all the small material needed in
Beyond the
the lighting and telephone industries.
city counter, with its dumb waiter connected to the
seven floors, is the exhibit room, in which are motors, dynamos, arc lamps, switchboards, electric fans,
telephone and electric fixtures, and the larger articles
used by contractors, electric-light and telephone
store well worth inspection.

the

formed

company

Cloyd Marshall, superintendent of electrical machinery in the Department of Electricity, who has
h(en engaged in exploitation work in tlie East, with

and

such as Tippecanoe, Eel, i\Iississinewa and Salamonie
Current-meter measurement stations have
Rivers.
been established at important points, the records
obtained at which will show clearly the amount
of water that flows in these streams. These data,
together with the facts concerning the fall of the
water, which are now being investigated, will provide material whereby the power available at different points can be determined.
Not the least important of these investigations is
the examination of the watershed of Kankakee River.
That part of the Kankakee Basin lying within the
state of Indiana is exceedingly flat and marshy,
v.ater standing on the surface at considerable depth

but the dry seasons of the year. The sucdraining of this countrj' would serve the
purpose of reclaiming large areas for agricultural
uses, and the water can, without doubt, be diverted
so as to increase the flow of streams whose headwaters adjoin the Kankakee Basin. Tippecanoe
River, tributary to the Wabash, is a stream that has
considerable fall, but the available power on the
stream is disproportionally small because of the
comparatively limited drainage area and the consequent small flow of the river. The feasibility of
conducting the excess water from the Kankakee
Basin to the headwaters of Tippecanoe River through
a series of ditches is being considered.
Another similar project under advisement is the
diversion of a part of the water from the Kaiikakee
area into St. Joseph River. This investigation is
under the direction of Mr. M. O. Leighton, hydrographer. United States Geological Survey, assisted by
Jlr. Edward Johnson, Jr., assistant engineer, and
several engineers and officials of the state of Indiana.

during

EWING-MERKLE COMPANY

S

NEW STORE

IN. ST. LOUIS.

all

cessful

Brooklyn Edison Improvements.
During the last two years the Edison Electric Illuminating Company of Brooklyn has spent $300,cco on its Waterside station, at the foot of SixtyIn addition, contracts already let for
sixth Street.
work now being done and machinery to be delivered within a year will bring the fieures up to
Of this sum $200,000
considerably over $500,000.
has been invested in two 5,coo-horsepower crosscompound engines direct-connected to three-phase

A

with carloads of Roebling's telephone wire, cross-arms, glass insulators and iron
conduit, all arranged in a most convenient and ac-

airy one,

cessible

is

filled

manner.

The main or general

offices

of the

company

are

on the second floor. These offices are extremely
handsome, being made of golden oak, and so arranged
as to afford the greatest convenience for the transOn this floor is also placed the
action of business.
private-branch telephone exchange, and the private

telegraph

instruments.
the third floor is placed the lighting supplies,
and the arrangement of the shelving is such that
the greatest amount of space is obtained, the noticeable feature being a place for everything.
The fourth floor contains all the copper wire,
rubber-covered, weatherproof, magnet, annunciator
and the cables, of all of which the stock is very
complete and splendidly arranged. On this floor
also the shelving for the glass shades, reflectors and
incandescent lamps is placed. The arrangement for
taking care of this product is indeed unique, and
arranged to facilitate prompt handling.
On the fifth floor is placed all the standard packages, goods that are never unpacked, carloads of
electric fans, hundreds of arc lamps, sockets, cutouts, carbons, knobs, porcelain tubes, incandescent
lamps, transformers, speaking tubes, in fact, everything ordered out by customers in original packages.
On the sixth floor are the brackets, pins, construction tools, and wood molding, of which they

On

third 5,000-horsealternating-current generators.
power engine and dynamo, similar to the two now
station.
Waterside
for
the
ordered
has
been
in use,
Exclusive of foundation, piping and other accesFor
sories, this machine will cost about $125,000.
the newly completed boiler house, with blowers and
paid over
ilie
six new boilers, the company has
new steel coal pocket and basin, with
$ico,cco.
larger intake tunnels in which water from the bay
iv used for condensing purposes, are now being constructed, at an expense to exceed $125,000.
The half iriillion of dollars thus laid out is for
the Waterside station alone, and does not include
$250,000 recently expended for four storage batteries and Sioo.cco for two more now in course of
It does not include additions and imconstruction.
provements at the Gold Street station of the company, nor at any of its eight distributing stations,
nor the appropriation for the new distributing station to be erected this year on SumiJter Street near
Stone Avenue to take care of the development and
business growth of upper Broadway and East New

have an immense stock.

York.

the largest
interurban-railway deal ever planned in Indiana, the
lines and the proposed lines of the two companies
forming a network in northern Indiana, connecting
all the important points of the northern and eastern

A

The

city of Portland, Ore., will receive bids until
streets and public buildings with gas or electricity for a term of five years.
Address Thomas C. Devlin, city attorney.

June iSth for lighting the

The company uses a perpetual inventory, which
it to answer telephone or telegraph inquiries
instantly as to stock this feature was very favorably
commented upon by the many visitors, as promptness
in filling orders and answering inquiries seems to
be a fundamental aim of this enterprising, concern.
Refreshments were served from three to six in
the .afternoon, and all left with the most cordial
wishes for the prosperity of this enterprising com-

enables

;

pany.

Indiana Traction Merger.
of the Union Traction Company of
Indianapolis Northern Traction
assured, and the papers are to be signed

The merging
Indiana

Company

and
is

the

Anderson on May

Stockholders of both
The Union
companies will attend the meeting.
Traction stock advanced five points on the IndianapStock Exchange immediately upon the anolis
at

27th.

nouncement of the merger.

The

deal

part of the state with Indianapolis.

is

The same

in-

headquarters in New York city, has met with the
hearty co-operation of the electrical people in that
section of the country, and reports that in almost
every case the greatest enthusiasm exists looking

toward working

-

displays.

Large foundations for the Westinghouse generating units are being laid in Machinery Hall, and already the engines for driving the exciters are in
place.
The temporary power plant containing the
Durr and Climax boilers and the Warren and Stanley generators has been in satisfactory operation
since the first of the month, and furnishes current
for the motor-driven paint pumps, drills, etc., in use
on the grounds, as well as for lighting purposes.

The Electricity Building stands complete, with
the exception of the sculptural decorations, and, surrounded with rows of beautiful shade trees, it is
one of the most conspicuous of the palaces in the
main group. Several of the large statues have been
completed in the staff shop in Hoboken, N. J., where
an

abandoned

roundhouse

has been pressed into
Pow-er and Heat, both by
Augusta Lukeman, have just been completed. The
great corner towers have, at present, an unfinished
look, but the addition of the heroic groups and
many smaller pieces will make one of the most
ornate of the exhibit palaces.
service.

Two

of these,

That the foreign section of the Electricity Building
will be one of unusual interest is now assured, as
the representatives of the three countries most advanced in the manufacture of electrical apparatus
have been allotted large areas in which to exhibit
the products of their most representative builders.
Hon. Michel Lagrav, commissioner of the French
republic to the Louisiana Purchase E.xposition, was
the first to make a formal demand for space, and
his section will occupy a portion of the northern
corridor of the building. Dr. Theodor Lewald, imperial commissioner from Germany, has also made
requisition for an even larger space, and has promised to fill it with the best that Germany can produce.
The great firms of Germany are taking a lively
interest in the electrical display, notwithstanding the
depressing times, and are nreparing to take advanta.ge of the opportunity to exhibit their machines
and apparatus before the representatives of the
South American, African and Asiatic countries in
competition with American firms.

Colonel

Charles

Watson, secretary of the British Royal Commission
to the exposition, was also a caller at the Department of Electricit.v. and has asked that a portion of
the foreign section be set aside for the use of British
exhibitors, many of whom have already signified
Taking
their intention to exhibit on a large scale.
into account the space required by Swiss, Russian,

Swedish and other manufacturers, .it is more than
probable that the 40 per cent, of the building set
aside for foreign exhibits will be required to meet
the

demand.
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CORRESPONDENCE.
London
London, May 9.— The

Letter.
bill

which sought to pro-

vide for a tube railway from the city to the north
and northeast of London over the route taken up
by Mr. Morgan last year, has been rejected by the
parliamentary committee before which it was placed.
The rejection was due to the want of strength in
the financial details of the scheme, notwithstanding
the moral support of the Westinghouse company,
which paid £5,000 towards the preliminary expenses
of the bill. Ever since Messrs. Yerkes and Morgan
came here and offered to "plank down the sovereigns" beforehand, nothing short of this will now
suit parliamentary committees, and previous experience of other tube railways serves to indicate that
this altitude on the part of Parliament is the correct
one. As far back as 1S93 a railway was authorized,
but is not yet completed, owing to failure to raise
Whereas in the early days too little atthe capital.
tention was paid to finances, it is now the custom to
go to the other extreme.
Apropos of the control which Mr. Yerkes now has
over so many tube railways in London, to say nothing of the District Railway Company and the London United Tramways Company, the London County
Council has issued a report calling attention to the
imminent danger there is of the formation of a
monopoly by transferring the individual lines to one
company over which Parliament would have no control, thus placing the financiers in a very undesirable
What the
position from the public point of view.
precise object of the London County Council is, it is
direct
bearing
probably
some
hard to say, but it has
upon the proceedings of the London Traffic Com-

mission which is now sitting.
A proposal to introduce a system of trolley motor
cars not running on rails has just been sanctioned
by a committee of the House of Commons.
The London United Tramways Company has just
followed what I believe is an American practice and
arranged to hire out its tram cars for the day. The
inclusive fee including driver is $25
The third of the series of engineering congresses
initiated by the Institution of Civil Engineers will
be held on June 17th, iSth and 19th. There will be
seven sections for the reading and discussion of
papers. Alexander Siemens will be the chairman of
the electrical section, and other prominent names in
connection with the management of it are James
Swinburne, W. H. Preece, Colonel Crompton, Professor Cyrton and Professor Ewing.
The Wolverhampton Town Council has recommended that the borough should take over permanently -the II miles of surface contact tramways
which the Lorain Steel Company has laid down, upon
the condition that new and more durable surface
A.
plates are laid down.

New York

Notes.

—

New York, May 16. Some interesting figures concerning the Manhattan elevated railroads are given
out.
The change from steam power to electricity
is a success from every point of view and has enormously increased the efficiency of the svstem and
in every way promoted the public convenience. The
elevated roads are now maintaining a service representing 165,000 car-miles a day. The magnitude of
the problem involved in maintaining such a daily
service over only about no miles of track is very
The number of persons carried daily by
evident.
the elevated trains
now averages about 800,000.
They travel on the average about four miles, so that
tlie average fare is about one cent a mile.
The electrical horsepower used in train movement is about
45.000 continuously exerted. It would be physically
impossible to maintain this service with locomotives.
Contractor ^McDonald assures the rapid-transit
commissioners that the opening of the subway will
not be delayed by the strikers, as the labor troubles
seemed to be almost at an end. Italian rockmen
and excavators, from whose strike the entire tie-up
started, made no trouble of consequence at any
point.
Increasingly large numbers of non-union men
have gone to work in squads, and in not a few instances Italians broke away from their comrades
and returned to their places. The main power house
of the subway at Eleventh Avenue and Fifty-ninth
Street will be completed on time, although work has
been delayed by the strike of the ironworkers. The
striking Italians have created considerable disturbance and the police are having a busy time maintaining order.

Commissioner Woodbury of the Street Cleaning
Department has installed a garbage incinerator at
North Moore and Varick Streets, where he has
conducted experiments and hopes to demonstrate
that
the rubbish waste of the city which has
luTctofore been carted away and dumped into the
sea at a great expense can be utilized as fuel.
Mr.
Woodbury has in readiness a machine of great power
that will compress this material into bricks thus
saving the great item of transporting and storing it
in its loose forms.
These bricks, he expects, will be
as readily handled as sticks of firewood, and can
l)e thrown into the furnaces in the same manner.
He
says that he is arranging to deliver the first output
of fuel bricks to Commissioner Robert Grier Monroe
of the Department of Water Supply, Gas and Electricity for use at the reservoir pumping stations.
At present he can supply 877,000 cubic yards a year

May

of this material, which used to cost 19 cents a cubic
yard to take to sea and dump. He believes that there

be easy to sell

is a profit in the bricks, for it will
the excess over what is required for the city's power
plants to private consumers for four cents a cubic
yard.
In a communication to Police Commissioner Greene
William N. Amory says that ever since he complained of the alleged irregularities in the Metropolitan Street Railway Company he and the members
of his family have been dogged by private detectives
wherever they go. He alleges also that attempts
have been made to corrupt his servants, and that
his mail and telephone have also been tampered with
in outrageous fashion.
Of these matters he has
also written letters to Postmaster Van Cott and the
officials of the telephone company.
O.

light

1903

same price charged in Detroit. The
seeming to think the rale too high, have
the request on the table for further explanation

at
trustees,

laid

21,

the

as to rates.

C. G.

From the Buckeye
May

W.

Stale.

—The

Youngstown and
Southern Railway Company of Youngstown has been
organized with a capital stock of $1,500,000.
Gen.
Asa W. Jones of Youngstown is president. The
Youngstown and Salem Railway Company has been
incorporated by the same people with a capital stock
Cleveland,

Ohio,

16.

The first company will build a line
$300,000.
from Youngstown to the Ohio River at East Liverpool, and the other will build a branch from this

of

line at

Leetonia to Salem.

The Fort Wayne and Northwestern,

New England News.

—

Boston, May 15. Ipswich, Mass., has voted to
build a municipal electric-light plant.
The workmen employed at the West Lynn, Mass.,
factory of the General Electric Company, have organized an electrical trades' council, which will consider all grievances and conduct all negotiations with
the company.
The H. Wales Lines Company of Meriden, Conn.,
has obtained the contract to build power plants in
New Britain, Watcrbury and Meriden, Conn., for
the Connecticut Railway and Lighting Company.
The contract involves the expenditure of $105,600.
Each plant will be of brick and will contain a macliinery or transforming room and a storage-battery room.
Each machinery room will have a loton traveling crane.
These plants will be used in
utilizing the power to be generated along the Housatonic River by the New Milford Power Company.
The Eastern Connecticut Electric Power Company
has asked the Connecticut Legislature for articles
of incorporation.
R. E. Hawks of Boston is one of
The
the principal financial backers of the compan3^
company will have a capital of $100,000, and wants
power to increase it to $900,000. The company's
main purpose is to open up the promising manufacturing district in the northeastern part of Con-

and it proposes to generate electricity by
water power and sell it to factories and electric railway companies besides building factories and electric
necticut,

railways.
Interested capitalists have formed a company to
build Lombard steam and electric log haulers, and
the plant will be located in Waterville. Maine. The
machine was invented by G. B. Lombard, of that
place.
Several have been in successful operation on
the Kennebec River, each doing the log hauling
work of about 30 horses.
Prof. H. B. Smith of the Worcester (Mass.) Polytechnic Institute, has been requested to loan the Institute's smaller high-potential transformer to the
Archbold-Brady Company of Syracuse, N. Y., to be
used in the tests of insulators under high voltage at
the annual convention of the American Street Rail-

way Association next September.
The Massachusetts Institute of Technology

is

resolution amending the New London Gas and Electric Company's charter, so that it can issue bonds
amounting to $750,000, the proceeds to be used in
retiring outstanding bonds, debentures, and floating
indebtedness.
The company is empowered to maintain and operate an electric railway.
Its capital is
'
B.

Michigan.

—

Detroit, May 16.
The new cars recently ordered
by the Detroit and Toledo Short Line will be used
for the through service, and some of them will be
equipped with four 125-horsepower motors each, giving a combined strength of 500 horsepower, which
will enable the cars to make the through run between
Detroit and Toledo in something like two hours.
The scarcity of teams is somewhat delaying the
grading of the Detroit and Toledo Short Line between Trenton and West Detroit. H. A. Everett and
William E. Moore were in Detroit a day or so ago
and took a ride in one of the new Wyandotte cars.
The party went out to Trenton and returned well
pleased with the new conveyances, which have been
described in detail in the Western Electrician.
The International Construction Company of Detroit has closed a contract for the construction of the
Davenport Suburban electric railroad, running from
Davenport to Muscatine, Iowa, a distance of 34 miles.
The contract price for the construction is $950,000.
George E. Fisher of Detroit has secured the contract for the construction of an Ohio trolley line
from Cincinnati to Blanchester, known as the Cincin-

Milford and Eastern Traction Company. The
to have cars running over the entire
road before JanuarJ^
The Peninsular Electric Lighting Company of Detroit has applied for a franchise in the village of
Delray. The lighting company proposes to furnish

nati.

company expects

A

A

Rock.

The franchise of the Columbus, Newark and Easi
ern Traction Company has been extended to Jaii?.
nary ist next by the Franklin County commisj
sioners.
O. M. C.

pre-

paring exhibits for the Louisiana Purchase Exposition at St. Louis, next year, and the National Educational Association, which will hold a meeting in
Boston July 6th to loth.
The Bryant Electric Company has contracted for
two additional factories in Bridgeport, Conn. They
will be built of brick and connected by a tunnel.
One will be three stories high and 160 feet long, and
the other will be one story high and 100 feet long.
The Connecticut General Assembly has passed a

$425,000.

recently incorporated, will build a line from Bryan, Williams
County, Ohio, to the state line, where it will connect with the Fort Wayne and Hicksville Ridge road.
The American Magnetic Fire Alarm Company of
Toledo has been incorporated with a capital stock
of $75,000. Asa C. Cooney, Wright M. Cooney and
others are interested.
The Findlay and Southern Railway Company of
Cleveland has changed its name to the Columbus and
Lake Erie Railway Company.
movement is on foot in Cleveland to organize
an express company to operate exclusively over the
trolley lines in this and adjoining states.
It may
be that the business of the Electric Package Company of Cleveland will be expanded to cover the
various lines, but this is not decided upon as yet.
movement is on foot among the railway telegraphers of Ohio to have a law passed either by j
the United States Congress or the state Legislature,
which will require telegraphers to pass an examina^
tion and secure a license to do that kind of work.
The Appleyard syndicate has asked the Belmoni
County commissioners to grant a franchise for a^
electric line from Bridgeport along the National Pika
They say that tha
to the Guernsey County line.
route of the Bellaire, Zanesville and Cincinnati steam
road is impracticable for them in the plan to build
an electric line from Pittsburg to Columbus. The^
also agree to take the Wheeling and Western line!
three miles in length, uff the hands of the commisp
sioners at a fair price, together with the rights and
franchises of the same.
The syndicate offers ta
file a $25,000 bond to insure that the road will b|
completed within a year.
The capital stock of the Cincinnati, Milford an^
Eastern Traction Company has been increased fron
$300,000 to $1,000,000, and the greater part of th|
additional stock has been subscribed.
The Portsmouth Street Railway Company has prd
pared to build a line from Portsmouth to Hanging

Information from Indiana.
May iS. Two interurban

—

Indianapolis,

railroad

—

were opened during the week the Wabash Rivefl
Traction Company's line running between Peru anq
Logansport, and the Southern Indiana Interurban
Railway Company's line running between New All
bany and Jeffersonville.
Special cars made trip|
over both lines with invited guests. Cars will no\j
be run regularly. The latter line parallels the subur
ban line of the Pennsylvania Company the greatefl
part of the distance. It is the purpose of the coma
pany to eventually enter Louisville over the Bi^
Four bridge.
The Indianapolis, Shelbyville and Soulhcasteril
Traction Company passed to the ownership and con|
trol of Dr. R. C. Light, and Fletcher S. Hines, Inl
The com!
dianapolis capitalists, on the 14th inst.
pany was reorganized by electing R. C. Ligh^
Fletcher Hines, M. B. Wilson, Mortimer Levering^
Howard Cole, H. F. Wood and M. B. Dawson, dil
rectors.
Dr. Light was made president and Mra

Dawson secretary. The new company will carry outf
the plans of the old to extend the line to CincinnatiJ
and the Greensburg division will be completed this^
summer.

The Chicago, Indiana and Michigan Traction Com-1
pany has incorporated with $200,000 capital stock
The road is to run from Hammond through Michi^
gan City, Porter, Valparaiso and South Bend. Rus-j
president, Plugh J. McGowaiiJ
sell B. Harrison is
vice-president, L. B. Martindale secretary and E.

McKec

treasurer.
traction company to build from Hamiltonl
Ohio, to Richmond, and the Eastern Indiana ComJ
pany to build from Portland to Richmond, receiveq
uniform franchises in Richmond on the I4tb inst!
They are to run 35 years and call for transfers^
within the city, and the sale of city tickets.
Morgan & Co., steel railway builders of ToledoJ
Ohio, have contracted to finance and build the in-f
Icrurban road from Vincennes to Jasper. The com-j
pany has secured $500,000 for construction work
The following were present at the meeting and
S.
signed the contract
J. Morgan, Toledo
T. F. Rice, Sol. Frank!
Chambers, Indianapolis
F. T. Chappel, Petersburg and Mayor Roush off
FVincennes.

The

:

;

;
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West

Virginia and Kentucky.
May 16. The Glasgow, Burkesand Cumberland \^alley Traction Company of

—

Lexington, Ky.,
ville

Burkesville, Ky., has been incorporated, with a capital stock of $500,000, 10 build an electric railway
from Glasgow to Burkesville by way of Edmonton.
thought the road may be extended from
is
It
Burkesville south to some point in Tennessee.
It is reported that the Illinois Central Railway
Company is seeking the right-of-way for an electric
road from Cincinnati to New Orleans to parallel
the Louisville and Nashville road and thus become
a competitor of that road.
W ade Gushing of Cincinnati, who is at the head
of a movement to build the Owensburg and Hartford interurban railway from Owensburg to Hartford by way of Curdsville and Calhoun in Kentucky,
states that an Ohio syndicate will finance the company and that work on the line will be commenced
in a short time.
The Hue will be 53 miles in length
and the capital stock is $600,000.
Senator Stephen B. Elkins has made a personal
inspection of the routes of the proposed electric-railway system to connect Grafton,
Va., with several
other towns in that vicinit3^ The plan also contemplates a lighting system for that and neighboring

W

.

towns and an electric power plant.
The Fairmont and Clarksburg Traction Company ot Fairmont, VV. Va., has been incorporated
with a capital stock of $2,000,000 for the ptirpose of
building an electric line from Clarksburg to Burns-

Marion County. M. L. Hutchinson, S. L. WatWalton Miller, L. L. Malone and other citizens
Fairmont are the incorporators.
The Southern Indiana Interurban Railway Company has secured a 20-year lease on the Big Four
bridge between Jeffersonville and Louisville, thus
giving Jeffersonville and New Albany connection
with Louisville and the Kentucky towns.
The Tennis Construction Company of Cincinnati
has taken the contract to build the Louisville and
ville,
>oii,

L.f

Mt. Washington electric railway.

C.

Southern Deveiopnnents.

—

Charlotte, N. C, May 16.
The charter of the
Piedmont Electric Railway Company, which desires
to build an electric railway between Atlanta, Ga.,
and Cummings, Ga., has been held up by the secretary of state because of the fact that the company
desired, in addition, the privilege of operating telephone hnes, etc. The capital stock of- the company
is placed at $500,000, with privilege of increasing to
$i,oco,ooo.
Charles S. Kinsbery of Atlanta is interested.

The Thornton Light and Power Company
stalling a

is

in-

$27,000 lighting plant in Hickory, N. C.

M. E. Thornton is president of the company.
The W. T. Weaver Power Company of Asheville,
N. C, has let the contract to C. R. Willis for a dam
across the French Broad River, five miles from
Asheville, where a large electric plant
is
being
erected.
The dam will be 532 feet long.
It is given out on good authority that definite
announcement will shortly be made of the merger
of

the

Tenn.
lO-mile

street-railway

companies

The new company,
suburban

it

is

of
stated,

Chattanooga,
will

line.

build a
L.

Northwestern Notations.

I

—

Minneapolis, Minn., May 16. The city of Winona,
Minn., has concluded not to fight the case to prevent
the construction of a municipal electric-light plant.
The temporary injunction will be allowed to be made
permanent without contest.

The Keokuk Electric Railway and Power Company has arranged for the construction of an electric
interurban line to Warsaw, 111. It is hoped to rush
work and have the line in operation by July 4th.
Fosston, Minn., is taking bids for the construction
of a municipal electric-light plant.
The fight at New Ulm, Minn., between the municipal-electric-light plant and the private lighting
company has been brought to an end by the city
purchasing the poles and wiring of the private company for $5,500. The contest has been waging for
a year, and rates for lighting were reduced to eight
cents per thousand watts.
It will probably be increased to 12V2 cents.
Stillwater people are trying to induce the Twin
City Rapid Transit Company to extend its line to
South Stillwater. The company is willing to do
so if allowed to discontinue the Wilkin Street line,
which is claimed to be a losing venture.

The Duluth-Superior Traction Company contemextending the Woodland line in Duluth to the
Jewish and Roman Catholic cemeteries, and if it
does so. may put on funeral trains.
The Fox River Electric, Street Railway and Power
Company has started work on the extension of its line
in DePere.Wis., and will rush work to have it in
operation by July 4th.
It is understood the Des Moines Interurban Company will push work on an extension of its interurban
line to Indianola, Iowa.
Arrangements are being
made to continue the Colfax line to Newton.
The projected electric line from Fort Madison,
Iowa, to INauvoo and Carthage, 111., has been revived.
An option has been secured on the local car
line in Fort Madison for the purpose of merging
plates

with the interurban.
Reinbeck, Iowa is arranging for the construction
of an electric-light plant.

it

415

The council of Dawson, Minn., is negotiating for
the purchase of the local electric-light plant.
The new light and water commission of Detroit,
Minn., has formulated a new schedule of rates for
lighting on a basis of 75 cents per light per month
for commercial lighting and 50 cents per light per
month for dwellings. Meter rates are 12V2 cents
per thousand watts.
The Western Union has ended the strike of its
messenger boys at Duluth, having secured

sufiicient

help outside the ranks of the strikers, together with
those who returned to work.
Ed. Hughes, general manager of the Northern
Electric Company has bought of the company its
lighting plant at Dickinson. N. D.
The Devils Lake Rapid Transit Company will be
formed at Devils Lake, N. D., to build a line to the

Chautauqua grounds.
The capitalization will be
$50,cco and the line will be 5^ miles long. A. B.
Kerlin of Devils Lake and others are interested in
the deal.
The Mesaba Electric Company has sold its business at Hibbing, Minn., to the Hibbing Electric Company.
Members of the Electrical Workers unions of St.
Paul and Minneapolis have protested against Charles
L. Pillsbury as a member of the State Board of
Electrical Examiners.
Mr. Pillsbury was originally
appointed as a municipal inspector, but when his
term expired he no longer held the position. The
unions were invited to nominate someone to succeed
him, but failed to do so. and he was reappointed.
Now the unions claim he has no right to serve.
The Twin City Rapid Transit Company has taken
out* a permit for the erection of an ofiice building
and sub-station in Minneapolis, at Eleventh Street
and Hennepin Avenue,

Among

C.

to cost $150,000.

the Rockies.
May
—

14.
City, Utah,
As a result of the
boom now in progress at the rich group of mines at
Hillsboro, N. M., a large electric power plant will
be installed in that vicinity in the near future. The
power will be utilized in the operation of the mines

Salt

Lake

throughout Sierra County.
The first pipe organ to be operated by

electricity

ever installed in Utah was recently placed in the
residence of M. H. Walker, a millionaire of Salt
Lake City, at an expense of $10,000.
The plant and holdings of the Denver Tramway
Power Company of Denver. Colo., have been mortgaged as security for $1,500,000. This sum, it is announced, will be used in making improvements and
extensions, including the construction of a road to
Golden.
survey of the toll road for the Clear Creek Development Company near Grangeville, Idaho, has
been made, and the company will shortly install on
Clear Creek an electric-light and power plant.
The Burlington Railroad Company is installing
two electric motors at Billings, Mont., to furnish
power for running the baling macliine this season.
The construction of an electric railway connecting
Salt Lake City and Ogden, Utah, a distance of 35
miles, is contemplated, and it is reported that adtive
work will be commenced in the near future. Mr.
Simon Bamberger, a prominent business man of Salt
Lake, is at the head of the project.
A system
covering the same distance will be in operation in a
few months between Spokane and Cceur d'Alene,
Wash.
contract for the grading has been let.
The line will be placed in operation at an expense
of a quarter of a million dollars.
G.

A

Santa Barbara and of which J. J. Davis is general
superintendent, will erect a power plant on the Kern
River.
Work has commenced on the construction
of a tunnel at the headwaters of the river and a
fall will be secured capable of developing extensive

PERSONAL.
an American electrical engineer, has
been appointed by the government of Mysore electrical engineer in connection with the electric power
tmdertaking at Cauvery Falls, at a salary of 1,500
rupees a month.

Mr.

the Pacific Slope.
San Francisco, May 14. — Sealed proposals

will be
received by Walter E. Butler, city clerk of Whittier,
Gal., up to June ist for the sale of an electric streetrailway franchise in that place.
It is stated that the White Swan Mines Company
of Baker City, Ore., will install an electric plant
on one of the adjacent mountain streams near the
mines.
The San Francisco branch of the Westinghouse
Electric and Manufacturing Company has closed a
contract with the American River Electric Company
for two 1,500-kilowatt, three-phase engine-type generators.
Each generator will be directly connected
with an impulse wheel operating under a head of
590 feet, and will be installed in the plant of the
company on the American River, near Placerville.
ditch, 3V2 miles long, will be constructed and
2,000,000 feet of lumber has already been purchased
to construct the flume.
The company will also have
a pole line extending to Stockton, via the Mother
Lode, capable of transmitting 40,000 volts at first,
with the possibility of increasing to 60,000 volts
Mortimer Fleishhacker is manager of the
later on.
American River Electric Company.
The Eureka Electric Railroad of Eureka, Cal.,
will erect a temporary 500-horsepower olant near
the B'ayside mill.
Later the power will be brought
from the Klamath River, where the company will
install a plant to cost about $300,000.
Superintendent Petch of the Eureka Light Company of Eureka. Gal., is contemplating the construction of a power plant on the Trinity River, to cost
in the neighborhood of $600,000.
H. E. Huntington has purchased the electric-light
works of Fresno, Gal. This purchase on the part of
Huntington gives him an absolute monopoly of the
electric-light and power situation in Fresno.
The United Electric, Gas and Power Company of

A

Gibbs,

Eugene H. Abadie, a well-known and popular elecman, has been made general manager of the
Elblight Company of America.
Mr. Abadie was for
several years connected with the Wagner Electric
Manufacturing Company of St. Louis. His friends
will be disposed to congratulate the Elblight company
on securing his valuable services.

trical

Mr. Clarence W. Whitney, for nearly four years
associate editor of the Western Electrician, took
leave of his associates on May i6th, having resigned
to act as editorial representative on the Pacific Coast
of the four technical journals of the McGraw Publishing Company.
Gifted with a pleasing address
and exhibiting an unfailing courtesy toward all, Mr.
Whitney adds to his merits as a technical writer
personal characteristics that have made him exceedingly well liked in Chicago. His friends on the
Western Electrician join many other friends in the
hope that his future career may be a prosperous and
happy one.
Ezra T. Gilliland, a pioneer telegraph operator and
telephone inventor, died of heart failure at his home
in Pelham Manor, N. Y., on May 13th, aged 56
years.
Mr. Gilliland began life as a telegraph operator, at which he became an expert.
His earlv inventions were important in the development of the
telephone, and he was associated with Edison in
several enterprises.
Mr. Gilliland organized and
constructed the first telephone exchange in Indianapolis, Ind., which was afterwards sold to a syndicate which organized the Central Union Telephone
Company. Besides a wife and several relatives, who
survive him. he leaves a wide circle of electrical
friends.

Walter

manager

B.
'of

Spellmire has been appointed

district

the Atlanta ofiice of the Bullock Elec-

Manufacturing Company.

tric

He

will

assume his
the Empire

at once, with headquarters
in
Building of that city. Mr. Spellmire has been with
the Bullock company some seven or eight years.
during which time he filled the position of chief of
the testing department, after which he was sent to
London and Paris by the company to look after
some important installations at those places. After
being abroad one year, he returned to the United
States, to fill the position of sales engineer in the
New York office, from which position he has just
been appointed district manager. Mr. Spellmire's
friends predict success for him in his broader field.

duties

ELECTRIC LIGHTING.
The

plant

electric-light

enlarged

A

On

A.

horsepower.

at

Alta,

Iowa,

is

to

be

and improved.

Garretson, S. D., is contemplating the erection of
electric-light plant this summer.

an

The Pekin

(111.)

Gas and Electric Light Company
and improve its

intends to install new machinery
plant at a cost of about $30,000.

A

new electric-light plant is being installed west
of Promontory Point, on the Ogden-Lucin cut-off
near Salt Lake, Utah, thus enabling the company
to run night shifts there, and when it is completed
all camps on the work will be running day and
night shifts. There will then be employed on the
work between 700 and 800 men. There is now a
30-kilowatt dynamo at the point, also three smaller
ones at different places along the work, supplying
about 500 lights.
The Woman's Magazine of St. Louis has given
Company an order to build an

the General Electric
electric searchlight

which shall excel in size and
illuminating power any heretofore constructed. This
searchlight will be placed on the dome of the new
building which the publishers of this magazine are
erecting on University Heights, just out of the city
limits, and in full view of the exposition grounds.
This searchlight promises to be one of the most
striking advertisements yet employed by any publishing house.

The streets of the city of Madison, Wis., are being illuminated with Nernst lamps. Some of the
business men in one of the blocks on East Main
Street put in five of these lamps, independent of the
cit3' arc lights, at each end of the block, making that
The ocsection of the city a blaze of electric lights.
cupants of the adjoining block to the west were not
slow in seeing the benefits of having their block
better illuminated,
five of the lights.
it

is

and also made arrangements for
The movement is soreading. and

highly probable that the other blocks

vicinity will adopt the
at

Waterbury. Conn.,

lamps.

same
is

to

plan.

The

in

this

public library

be lighted with Nernst

:
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ELECTRIC RAILWAYS.
special meeting of the stockholders of ihe Havana electric railway is called for June 4ih at Jersey
City-, >.". J., to consider the question of authorizing

A

the sale, for purposes of construction, equipment or
improvements, of $250,000 out of $2,500,000 consolidated-mortgage bonds reserved for future corporate

improvements.

Ihe Pascagoula Railway and Power Company has
been incorporated in Kentucky, with headquarters
Louisville.

at

The company

is

capitalized at $400,-

000 and intends to build electric railways in Mississippi and control the light and power plants in a
number of Mississippi towns. T. Sanders of Moss
Point, Miss., is the manager.
In a suit filed against the Union Elevated Railroad
of Chicago, damages in the sum of ?I50,000 are asked by irancis X. Carr, Edgar F. Reeve
and Joseph L. Hudson, owners of the leasehold in
the Clifton House property at Monroe Street and
Wabash Avenue. The construction and maintenance
of the Union Loop in front of the hotel premises

Company

The Logansport, Hammond and Chicago Traction
Company filed articles of incorporation at Indianapolis,

May

on

with a capital stock of $1,000,000.

4ih,

George

I'he directors are:

L

McCulloch, Horace

F.

C

and Arthur
W. Bradj'. This line will be an extension of the one
now being built from Indianapolis to Logansport, and
A.

Stillwell,

Drum, Harry

when completed,

said, will

is

it

E. Guthrie,

electric

tramway

to

is

Industrial School, which

M. Schwab Fiee

C.

and

will

be

Schwab at Homestead,
The building is three
feet in dimensions.
out.

maintained

by

Charles

M.

Pa., was dedicated last week.
stories high and is 9S by 62

Electric

power

is

used through-

hall of the Iowa State ColAgriculture and Mechanic Art at Ames,
Iowa, was dedicated on May 22d. Addresses were
delivered by Dr. R. H. Thurston of Cornell University, W. Clyde Jones of Chicago and M. J. Riggs
nf Toledo, Ohio.
In the evening a reception was

The new engineering

lege

of

A

meeting of managers of a large number of
insurance companies was held in Chicago on

fire-

May

ijlh to consider a plan for a joint inspection of
street-railway properties in the West. The introduction of electricity has increased the hazards and
It was proposed that an expert
the values involved.
in that line go over all the properties for the benefit
of the contributing companies.

PUBLICATIONS.
of
St.
Dielectric Manufacturing Company
Louis, Mo., has issued a booklet which contains some
data on insulating materials. The data is presented
graphically by curves.

The

The American Air Compressor Works, 26 Cortlandt Street, New York city, is distributing a new
catalogue descriptive of the American air compressair

receivers,

vacuum pumps,

system, pneumatic tools,

air-lift

pumping

etc.

The merits of the Hornsby-Akroyd oil engine are
set forth in a catalogue just issued by the De La
Vergne Refrigerating Machine Company of New
York. The catalogue is profusely illustrated, and besides explaining why the Hornsby-Akroyd oil engine
can be used to advantage in most instances, gives
some valuable information for engineers and machinists.

The Norton Emery Wheel Company of Worcester,
Mass., has published, and is sending out copies 10
anyone interested, a 16-page booklet containing "a
few points on grinding." The booklet contains an
article written by Charles H. Norton and treats on
grinding and its possibilities when used in conjunction with proper grinding machines and grinding
wheels. The booklet is of especial interest to the
metal-working manufacturer.

The Storey Motor and
Broadwav,

in

TRADE NEWS.
factory

New

Yrirk.

Electric

has

is

Custom House

at 63

Among

i'^'^ued

Company
Section

.'\

contracts

recent

for

Place.

of

installations

the

Chloride accumulator in railway service, the Electric Storage Battery Company has closed two with
the Portland Railroad Company, located at Yarmouth and Underwood Park, Maine. Contracts
have also been closed with the Seattle Electric Company, Seattle, \vash., for a battery of 288 cells, having a capacity of 62S kilowatt-hours, and with other
?lreet- railway' companies.

The Loomis-Pettibone Company, 52 and 54 Williams Street, New York, has recently increased its
capital to $2,oco,cco, and is about to begin the construction of a large plant for the manufacture of
gas engines in large units, in addition to the LoomisPettibone gas apparatus. A new company has been
formed, to be known as the Loomis-Pettibone Gas
^lachinery Company, which is now prepared to enter
into contracts for the equipment of complete plants.
gas generators, gas engines, electric generators and
Sealed proposals will be received as follows for
construction work t including plumbing, heating apparatus, electric wiring and conduits)
Until June
j8th for the United Slates postofRce at Boone, Iowa;
until June i6th for the United States customhouse
and postoffice at Alexandria, Va., and until June
22d lor the United States postoffice at Stillwater.
Minn. Copies of drawings and specifications can be
had by addressing respectively the postmaster at
Boone, the custodian at Alexandria and the postmaster at Stillwater, or by addressing James Knox
Taylor, supervising architect, Treasury department.
Washington, D. C.
:

of 135
of its

Indianapolis correspondent to the Western Elec*"A syndicate composed of Mortimer

trician writes:

Levering and A. A. Barnes of Indianapolis, G. M.
Conner of Detroit, and William Greif, G. W'. Barnes
and E. C. Kenney of Cleveland, has obtained control
of the Jenney Electric Manufacturing Company of Indianapolis.
It will at once expend $150,000 in new
buildings and machinery and develop the company
to a leading position among electric manufacturing
companies. The capital stock has been increased
from $80,000 to $450,000. Mr. Jenney is president of
the new company and head of the technical work.
Mr. Conner is secretary and business manager."

The Benjamin

Electric Manufacturing Company
of Chicago has recently moved its office and factory
from the former location on Van Buren Street to
141 South Clinton Street, where greater facilities
will enable it to meet the rapidly increasing demand
for Benjamin wireless clusters and other goods of
its

manufacture.

This company wishes to

call

at-

tention to its exhibit at the Auditorium Hotel, Chicago, during the convention of the National Electric
Light Association, to be held on May 26th, 27th and
28th.
Many interesting features are promised. The
Benjamin company also reports a large increase in
business through its eastern office, located at 27

Thames

Street,

New York

23,
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BUSINESS.
Much

manifested by users of insulator
pins in the new pin produced by the E. J. Noblett
Company of Chicago. This is the "Calpa" pin, a
substitute for locust, and it is said to be giving the
interest

is

utmost satisfaction.

The Shelby Electric Company of Shelby, Ohio,
has contracted for a large brick building to be finished by July 15th.
The building will be constructed
as a wmg to the present plant, and will double the
capacity.
"We think this speaks well of the Shelby
useful-light lamp," says a member of the company,
not without reason.
J. Holt Gates & Co., 1436 Monadnock Block, Chicago, have taken the agency of the Skinner Engine
Company of Erie, Pa. Ihey are also acting as representatives of the Quincy
Engine Company of
Quincy, 111., for large
illiams vertical cross-compound engines. This firm is now in a position to
erect complete steam and electric plants.

U

The Great Western Smelting and Refining Company of Chicago states that it is doing an excellent
business with the electric-light and street-railway
companies. Its copper hard babbitt, which it says
the best for electrical work, is now widely used
by electric-railway companies in the bearings of car
boxes. The company will be pleased to give full
mformation of its pioducts to street-railway managers or other users of babbitt metal.
is

Cuthbert &: Black, electrical engineers and contractors, have removed to new quarters at 324 Dearborn Street, Chicago, rooms 170-185. The company's

An

held.

ors,

The

motors.

SOCIETIES AND SCHOOLS.
built

of

published

the

the Helios-Upton Company, will receive all claims
of creditors and others against the company up to
.\ugust lOth.

the

is

The

of

Naples

connect

reported from St. Louis that officials of the
Terminal Association claim that when plans which
have been in preparation for some time shall be
carried out, a double-track belt line will carry passengers with ease and rapidity from the city proper
tn the World's Fair grounds, six miles from the
city's center, and St. Louis will excel all other cities
It is estimated
in street-car transportation facilities.
that the cost of the double belt-line track and improvement will be in the neighborhood of $6,500,000.

was

number

Electric Light, a small
Lynn, Mass., in the
employes of the General Electric
Company, has made its appearance. It is attractively
printed and has as a frontispiece a picture of the
appearance of Federal Street, Lynn, at noon as the
workers are leaving the big factory for lunch. Many
personal and other items of interest to the men and
women in the works are printed, as well as information about the various "G E" athletic associations
and social organizations. The Electric Light appears
to be w-ell up to candlepower in its first number, and
should have a long life if it receives the support it
appears to deserve.
first

interests

connect Indianapolis

traction system with the small incline which is located on the slope of Vesuvius. This will be of
great convenience to tourists, as at present they are
obliged to climb part way up the mountain in carThe new traction line is
riages or on horseback.
to start from the outskirts of the city and ascend
by an easy grade to the observatory, then reaching
the lower station of the incline. The line will have
a total length of 4\-j miles.
It

The

monthly paper

Norman W. Bingham, Jr., of Boston, Mass., and
Edward Davis of Phiadelphia, Pa., the receivers of

with Chicago.

An

catalogue, relating to motor-driven butters and grinders.
.\Iachines ol this type mounted on columns or
adapted for bench use are attractively illustrated and
clearly described.
Direct-current dustproof motors,
with bearings uf ample proportions, are provided,
and the whole combination is neat and workmanlike
in appearance.
The motors are entirely enclosed,
and the grinding disks or buffers are mounted direct
on the armature shaft.

basis of the action.

given as the

is

May

city.

The Christensen Engineering Company

of

Mil-

waukee issues this self-explanatory announcement
"The constantly increasing demand for Christensen
air brakes and Ceco electrical machinery has made a
change of our organization necessary. To accomplish
this result, the owners of the stock of this company
have organized the National Electric Company, and
ihc assets, good will, etc., of this company have this
day
May i6lh] been transferred to the National
I

Electric Company.
The purposes, ownership, management and control of the new company are identical with those of the old.
We desire and solicit a
continuance under our new name of the satisfactory
relations which have heretofore existed between us
and the trade."

The Banner

Electric

Company

Youngslown,

of

Ohio, reports that its business has shown a very
decided increase in the amount of business done over
last year. It
has a thoroughly up-to-date factory
equipment, employs only skilled workmen, and produces a complete line of high-grade lamps. It has
recently added a department for the manufacture of
specialties, including
combined entrance
switches and plug cut-outs, automatic time switches,
main-line fuse blocks, terminal lugs, tablet boards,
etc., and it finds its trade in this line steadily in-

electrical

creasing.

A. C. Leslie & Co. of Montreal are meeting with
large and increasing demand throughout the
Remy brand of tungsten permanent-magnet steel. This steel has been used for
many years by leading manufacturers of electrical
instruments, whose requirements are very severe,
as their magnets not only require to be strong, but
must be absolutely permanent, as a variation in the
strength makes the measuring instruments worse
than useless. This brand is also used by many of
the manufacturers of the best grade of telephone
apparatus in Europe, and is rapidly coming into
use for this purpose in the United States.
a

United States for the

The Christensen Engineering Company's (.National
Company's) constantly growing business
has made it necessary for the company to provide
increased office facilities in Chicago
consequently
a large office, fully equipped with every convenience,
has just been opened in the Old Colony Building,
where representatives of both the air-brake and
electrical sales departments will be pleased to welcome the customers and friends of the company.
Charles G. Burton, manager of the Chicago agency
for the sale of the company's Ceco electrical machinery, has removed from the Merchants' Loan and
Trust Building into the new- office. The air-brake
department is in charge of J. E. Eldred, Jr., who is
well known in the electric-railway field, having for
a considerable time represented the company in the
sale of air-brake equipments.
Electric

;

The Albany Lubricating Compound and Cup ComAdam Cook's Sons, 313 West Street,

pany, of which

New York

city, are the proprietors, has been for 30
years the sole manufacturer of the original Albany
grease, which is unlike any other lubricating compound made, and which, it asserts, has become the
standard of excellence and the best lubricating compound ever introduced for general machinery. The
manufacturer states that there have always been many

imitations of this very successful lubricating compound on the market, and that many engineers have
the impression that "Albany grease" is simply a name
and may be applied to any high-grade lubricant. For
this reason the company continues to offer samples
of its compound free for testing, so that eveo' engi-

may have the fullest opportunity to investigate
a practical way the claims made for the only
original Albany grease.
neer
in

The Standard Vitrified Conduit Company of New
York is to have an exhibit of its conduit at the Auditorium Hotel, Chicago, 111., 'during the National Electric Light Association convention, in charge of Mr.
B. S. Larnard, vice-president and secretary of the
company. The new factories of this company at
South River. N. J., are now in full operation, in
addition to the old factories, and are said to have
a daily capacity of multiple and single-duct conduit
equal to the entire demand of the United States;
and after July 1st they can supply the world, it Is

The company says that it has secured
asserted.
practically all of the orders for conduit in the New
England states this season, and the greater part of
Tt is likewise
the orders east of the Ohio River.
doing a great business in third-rail insulators. The
company says that it is not affiliated in any way with
any trust or combination.
Electric letters and signs should be fire and water
They
proof, light in weight, but strong and durable.
should not warp, shrink or crack, and their letter
capacity
surface should have a large and lasting

i

May

\YESTERN

1903

23,

for reflecting light.

All these conditions are filled
letters with white enameled

.

when using sheet-metal

(or gold-leaf covered) face. The sides of the letters are usually bright red or colored otherwise, and
the background black or blue smaltz. Letters with
a highly reflecting surface need less lamps and of

ELECTRICIAN
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smaller candlepower than letters with less reflecting
capacity.
The running expense can be still more
reduced by using flashers or dimmers in connection
with the sign.- making the sign at the same time
more attractive. The Haller Machine Company. 1271J9 Fullcn Street, Chicago, which manufactures, as

one of its specialties, "all-metal" letters and signs,
has brought out also an automatic dimmer, with
which a sign or one part of a sign, or different parts
of a sign, may be made dark and light in rotation,
without breaking the current, as is necessary with
flashers.

ILLUSTRATED ELECTRICAL PATENT RECORD.
/^sitfd

Electric Switchboard and Circuits.

',563.

G. Apple. Dayton, Ohio.
gust 24, 1901.

Application

Vincent
filed

Au-

Regulator

Gas

for

Engines.
Application

Apple. Dayton, Ohio.
16,

igoi.
electromaenetic device

An

is

Vincent G.
October

filed

described.

Electric Governor for Gas Engines. \'\ncent G. -\pple. Dayton. Ohio.
Application filed
November 23, 1901.
In the governor combined with a fuel-supply pipe are
a fuel valve and an air valve arranged in the pipe, electromagnetic means for simultaneously moving both of the

,565.

valves

to

derived

/_-,

J(^Oj

from tbe

bus-bars.

Anti-hunting Device for Dynamo-electric
Machines. Hermann F. T. Erben, Schenectady,
N. v., assignor to the General Electric Company,
Schenectad}', N. Y. Application filed November

727.605.

A storage battery, spark coil and circuit breaker are
arranged in single series, and are also csnnecttid in series
parallel with the dynamo and resistance.
,564.

United SLaics FaUnl OQici) J/uy

i

break-points in series with potential

regulate the quantity of fuel in the supply pipe.

S,

1901.

Combined with a dynamo-electric machine are a bridge
of conducting material located between adjacent poles of
the machine, and conductors embracing each of tbe poles
and separably and electrically connected to the bridge.
Meter. Walter C. Fish, Lynn. Mass.. assignor to the General Electric Company, SchenecApplication filed September 24, 1902.
tady, N. Y.
The meter has a casing or support, a shaft mounted
therein, pressure-relieving means for the shaft comprising

727.606.

a magnetic flux-directing member having two
and a current-carrying coil member located
pole-pieces of tbe flux-directing member,
members being carried by the casing and the

Contact Device for Trolleys. Charles L.
727.60S.
Fitch. Grand Rapids, Mich.
Application filed

October

Application

31, 19CO.

electric motor are a main source of
supply therefor, a storage battery, and a controller constructed and arranged to start the motor from the storage
battery alone, then to throw the motor in circuit with the
main source in series with the storage battery, and finally
to cut tbe storage battery out of circuit.

^.685.

Cooling Dynamo-electric Machines. Edward

D. Priest. Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed November 2, 1900.

Combined with an inclosed electric motor having a
rotating element provided with air-passages, whereby it
operates as a cenlrifngal blower, the rotating element
being journaled in the end of the motor inclosure. are an
inlet opening in the side of the inclosure, and communications between the inlet and the air passages alone.

Means for Cooling Dynamo-electric Machines.
Edward D. Priest. Schenectady. N. Y.,
assignor to the General Electric Company, Schenectady, N. Y. Application filed January 8, 190J.
This invention is similar to the above.

7.686.

Lightning Arrester. Henry E. Raymond,
Schenectady, N. Y., assignor to the General ElecCompany, Schenectady, N. Y. Application
filed July 22, 1899.
Combined with a cap-shaped electrode is a second cup-

7.687.

July

I, 1902.
device for trolley wheel

Company, Schenectady, N. Y.

Combined with an

pole-pieces,

between the
one of the
other by the

shaft.

A

trie
filed

is

described.

tric

Apparatus for Maintaining Uniform Resistance in Electric Circuits. Frederick A. Gilbert,
BrSbkline, and Emil O. Lundin. Beachmont,
Mass.. assignors to the General Electric Company, Schenectady, N. Y. Application filed No-

727,611.

NO. 727,624.

—TIME-LIMIT

CIRCUIT CONTROLLER.

Igniting System. Vincent G. Apple, Dayton
Application filed ilay 16, igo2.
An electrical igniting system for gas eoEiines is de-

7.^66.

Ohio.

scribed.

Electric Switch.

',S6/.

Application

Ohio.

Vincent G. Apple, Dayton,
June 16, 1902.

current time-responsive device is adapted to be
operated by an abnormally prolonged flow of current, and
means are actuated thereby for opening the switch.

ple,

Dynamo-electric Machine.
Dayton, Ohio. Application

Vincent G. ApOctober 20,

filed

1902.
In the machine, combined with an inclosing casing comprising a body and a hollow, movable door, are suitable
the casing comprising
an armature shaft arranged within the casing to project
into the hollow door at one end. means secured to the
casing body independently of the door to support the end,
and a commutator mounted upon the end of the shaft to
project beyond the casing body when the door is opened

dynamo elements disposed within

:.569.

Shunt-wound Series Arc Lamp.

Malcolm

H. Baker. East Liberty, Pa., assignor to the
Westinghouse Electric and Manufacturing ComApplication filed March 11, 19C2.
In the lamp are an upper carbon carrier, means normally tending to raise the same and strike the arc, means

pany.

for restraining the arc-striking means,
with means for removing the restraining

lamp

is

in

combination

means when

tbe

operated.

Brush Holder. Asa F. Batchelder, Schenectady, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

?,57i.

September 3, 1901.
The holder has attaching means comprising
bole.

Electromagnetic Clutch.

Erl V. Beals, Bos-

Mass. Application filed October 8, 1900.
In a clutching mechanism are a relatively fixed electromagnet, and a clutch operated thereby and having a rotary
armature member constituting a clutch member and a
complementai rotary clntch member interposed between
the magnet and the armature member and provided with
magnetic portions in the path of the magnetic lines of
force passing between magnet and armature member.

ton,

Time Switch. William C. Blundell and Cady F. Brower, Kansas City, ;Mo.
Brower, assignor to Mary R. Blundell, Kansas
City, Mo.
Application filed August 19, 1902.

-,5/8.

Electric

;

The'mechanism comprises an electric switch, a lever
for automatic operation when unresisted, a slide bar connected to the lever, means to hold the slide bar advanced
and the lever with one end elevated, means for tripping
tbe slide bar from the means which holds it advanced,
and a connection whereby the operation of the lever operates the switch.
?,590.

Lamp

1897.

Socket.

William

H. Cole, Water-

town, Mass., assignor of one-half to Welles E.
Holmes, Newton, Mass. Application filed August
1902.
An incandescent lamp socket

19,

is

Time-limit Circuit-controller.
Carjl
D.
Haskins, Schenectady, N. Y., assignor to the
General Electric Company. Schenectady, N. Y.
Application filed July 30, igoi.

727.624.

The

circuit-controller comprises a pivoted liquid reservoir containing two chambers connected by a duct, an
operating magnet to effect transfer of liquid from one
chamber to the other upon a determinate current
strength in the magnet circuit, contacts in a controlled
circuit closed by the transferred liquid after a determinate
quantity has been transferred, and contacts closed instantly by the reservoir when a predetermined maximum
current flows through the magnet. (See cut)

Periodic Circuit-closer.- Caryl D. Haskins.
727.625.
Sclienectad}'. N. Y.. assignor to the General Electric
r.lcd

described.

Company, Schenectady, N. Y.
August 9, igci.

Application

periodic circuit controller comprises a pivoted reservoir provided with two chambers a fine duct between
them, circuit terminals sealed into the walls of the
chamber, a conducting liquid adapted to be transferred
through the duct from one chamber to another, and electromagnetic means for tilting the reservoir when the circuit is closed, whereby continuous operation is effected.

lamp irrespective

of the length of the arc.

Synchronizing Apparatus for Alternators.
Fred T. Dow, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed July 19, 1900.
The means comprise distributing conductors, a synchronizing circuit containing a plurality of normally
closed break-points, and plug-sockets for throwing potential derived from any machine upon the circuit at the

ectady,

October

3,

1902.

In the magnetic clutch are a pair of clutch members
formed of magnetic material, and a plurality of magnetizing coils therefor, the reluctance of the magnetic circuit
for one of the coils being considerably greater than that
of the magnetic circuit for another coil.

Arc Lamp.

Electric

7.6go.

Edwin W.

Rice,

Jr.,

Schenectady. N. Y., assignor to the General Electric Company, Schenectady, N. Y.
Application
filed

August

26,

1901.

a by-pass around the regulating coil, and
of shorter time constant than the regulating coil
responsive to the lamp-current to control the same.
a

magnet

1902.

Telephone. Miller R. Hutchison. New York,
N. Y.. assignor to the Hutchison Acoustic Com-

727.634-

pany.

Application

November

1901.
Parts of the invention are a diaphragm adapted to respond to soundwaves, a case or frame in which the rim
of tbe diaphragm is clamped, a binding of insulating material around the edge of the diaphragm and metallic
clips extending under the binding to make contact with
the diaphraem and thence leading into contact with the
clamping surfaces of the case or frame.
filed

15,

Electric Meter. Elton J. King, Fort \\'aync,
727.640.
Ind., assignor to the General Electric Company,

Schenectady, N. Y.

Application

filed

October

II, 1901.
In an induction meter are branch magnetic circuits
excited by the shunt-circuit of the meter, a gap or gaps in
one of the branch magnetic circuits, a rotating member
for the meter arranged to be acted upon by flux in the gap
or gaps, and means for either advancing or retarding the
phase of the flux in the gap or gaps.

Alagnetic Clutch. Edgar Knowlton, Schenectady. N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

727.641.

October

3,

1902.

when

the clutch

members

Induction Motor for \'ariable Sp?eds. August Meuschel, Montreal, Canada, assignor of
one-half to George Wetmore. Colle-, Montreal,
Canada- Application filed October 5, 19CI.

727.662.

The motor has a pair of fields rotatahly supported in
the plane of rotation of the armature, a bar extending
radially from each of the fields on opposite sides of the
armatare, and means attached to the bars for reciprocating the same, whereby the relative positions of the fields
may be adjusted. (See cut.)
Electric-motor System. William B. Potter,
Schenectady, N. Y.. assignor to the General Elec-

727.68J.

NO. 727,662.

—INDUCTION

MOTOR FOR VARIABLE SPEEDS.

Telephone System. Charles B. Smith. NewYork, N. Y. Application filed December 31, 1S97.
A signaling system comprises a circuit having a battery

727.701.

and a magnet, a

local circuit adapted to be closed by tbe
magnet, a local circuit including a battery and a signaling
instrnment. a normally open circuit having a magnet to be
connected therewith to close the signaling-instrument circuit, and electrically operating devices connected with
the first-mentioned local circuit for closing the normally
open circuit to enable the magnet on the latter circuit to
close the signaling-Instrument circuit. (See cut on nest

page.)

Electrical
Signaling or Calling System.
Charles B. Smith, New York, N. Y. Application

727.702.

filed

December

13,

1899.

Renewed October

22,

1902.
In the system are a conductor to which a plurality of
relays are connected, combined with a plurality of selector conductors, a signaling instrument connected with
each of the selector conductors and each associated with
one of the relays, and means to operate tbe relays to close
the circuit"? of all thft sienallng ;p=trpp'P"*s-

Electrical
Signaling or Calling System.
Charles B. Smith. New York. N. Y. Application

727.703.

closing the circuit of the coil
are drawn together-

in the

Henry G. Reist, SchenN. Y.. assignor to the General Electric
Company. Schenectady, N. Y. Application filed
Magnetic Clutch.

7.689.

One claim reads: In a base-ball field, the combination
of a base having a pair of insulated electric plates, an
electric circuit connected to the respective plates, and a
signal apparatus located in the circuit, whereby the electric connection of the plates is adapted to operate the
signaling apparatus.

Company. Schenectady, N. Y. Application filed
September 16, 1901.
A source of current of constant potential is combined

r,6oi.

Dischargers are separated from each other by an airgap, and a metallic strip or projection of metal is carried
by one discharger and extends toward but not into «ontact
with an adjacent discharger for facilitating a discharge of
lightning across tbe aii-eap.

Electric Baseball Register. John Al. Humphreys, Trenton, Canada. Application filed June

In the clutch are a pair of clutch members, means for
drawing them together, a magnetizing coil for the members normally open-circuited, and automatic means for

with an arc-lamp, and means forming a portion of the
mechanism of the lamp for maintaining a constant current

tric

727,633.

Albert G. Davis, ScheElectric Arc Lamp.
nectady, N. Y., assignor to the General Electric

r.596.

Lightning Arrester. Henry E. Raymond,
Schenectady, N. Y.. assignor to the General ElecCompany. Schenectady, N. Y. Application
filed July 22, 1899.

7.688.

The lamp has

A

21,

a plate

having a bolt hole, and a sleeve integral with the plate
and located with its axis oblique to the axis of the boltf,573-

22,

Means for compensating change of resistance of an
electric circuit due to heating comprise a normally open
short-circuit around a part of the circuit, an adjustable
thermostat for predetermining the point of action, and a
circuit-controller operated thereby at a definite temperature for which the device is set to close the short-circuit.

filed

A

,568.

vember

shaped electrode of smaller dimensions, arranged within
the first and E-eparated therefrom by an air-gap between
the bases and sides of the electrodes, the upper parts of
the caps facing the same direction so that the surfaces are
exposed for radiation.

filed

December

13,

1899.

Renewed October

22,

1902.
In the system are a conductor to

which a

plurality of

polarized relays are connected, combined with a plurality
of selector conductors, one for each pair of polarized relays, and a pair of signaling instruments respectively connected with a conductor of the selector conductors, tbe
circuits of the signaling instruments being arranged to be
controlled by the relays.

Electrical
Signaling or Calling System.
Charles B. Smith. New York, N. Y. Application

727.70a.

filed

A

March

8,

1900.

Renewed October

similar signaling system

is

22,

1902.

described.

Means for Accentuating Electrical Contacts.
Elihu Thomson, Swampscott, Mass., assignor to

727,713.

WESTERN ELECTRICIAN

4i8
Company,

Electric

Schenectady,

the General
N. Y. Application filed September 29, 1900.
Combined with co-operatinR electric contacts are
mechanical means for urging them tofiether, magnetic
means for urgiog them apart, and means for decreasing
the opposing force of the magnetic means when the
contacts come together and for increasing it when they
separate.

Electric

727.714.

Lamp.

Arc

Swamp.scott, Mass., assignor to the General ElecCompany, Schenectady, N. Y. Application

October

In a regnlatiog mechanism for an electric-arc lamp are
combined an inductance coil provided with a nearly closed
magnetic circuit, a movable coil mounted so as to be acted
upon by the field in the open portion of the magnetic circuit, electrical conbections joining in parallel the movable coil and the winding of the inductance coil, aod a
clutch niechanisni operatively connected to the movable

(See cut.)

coil.

Device for Reinsulating Electric and Aerial
yij.y^G.
Telephone or Other Cables. John Daggett.
Elvria.

Ohio,

Intermittent
Automatic Switch.
Henry
Jr., Cincinnati. Ohio, assignor
to
Emil
Cincinnati. Ohio. Application filed De-

Bloch,

cember 22, 1902.
A T-lever is pivoted between two

electrodes connected
to the armature piston, whereby the T ends of the lever
are alternately rocked in contact with spring catches, releasing the same.

Electrolytic Apparatus.
Frank J. Briggs,
727,889.
Everett, Mass., assignor of one-third to George

Tarbell and Henry
Mass. .\pplication filed

F.

1901.

26,

Wolf,

Thomson,

Elihii

tric

filed

727,870.

assignor of one-half to
Application

H. Landers. Elyria, Ohio.
vember 14, 1902.

May

Morgan
No-

filed

J\.

Locke.

May

21.

Cambridge,

1902.

In the apparatus are a cell, a dialyzer floating therein, a
cathode, and mechanism intermediate of the dialyzer and
cathode, whereby they are sustained on opposite sides of a
pivotal point.

Electric Push-button. John Y. Parke, Phil727.095.
adelphia, Pa.
Application filed January 27, 1903.
The push-button comprises a base or supporting plate
having pairs of openings therein, buttons in the openings,
contact-arms located so as to co-operate with the buttons
10 close electric circuits, and a single post or stud located
adjacent to each pair of buttons to support and flx the
arms.

cott.
1

1903

Connector for Electrical Batteries. William
Edwards, Weybridge, England. Application

728.092.
R.

March 17, 1903.
A terminal or binding screw for electric batteries and
connections is described,

filed

Automatic Electric Chain-welding Machine.

728.119,

Carl A. Lcuenberger, Biel. Switzerland, assignor
to The Frm of "LTnion," Biel. Switzerland.
Application filed August 28, 1902.
The machine, comprises means for holding the chainlink to be welded in position for welding, movable welding electrodes, automatic means for conveying these
latter into contact with the positioned link, means for setting this link under pressure so as to press together the
link contact ends, and automatic means controlled by the
yielding of the metal of the link when sufliciently softened by the welding heat for causing the electrodes to
move out of their contact position as soon as the glowing
link contact ends are duly amalgamated together.

Lock. Christopher J. Roach,
Hartford,
Conn. Application filed October 2. 1901.
An electric lock is des. rited,

728,134.

Telephone Selecting Device. William D.
Watkins, San Jose, Cal, assignor to Watkins
Manufacturing Company, San Jose, Cal. Appli-

728,147.

In a device for insulating aerial cable wires a trough is
combined with a heating receptacle, and supports for
attaching the trough to the messenger or supporting cable.

7J7.763.

23,

cation filed

December

2,

1901.

The device has

a movable member, a locking dog movaout of engagement therewith, a pair of
mounted toothed disks having notches for
the reception of the locking dog. a pawl common to both
disks, and an electromagnet for operating the pawl.

Edward B. ElliElectrical Switchboard.
Chicago, 111. Application filed April 26,

ble into and
eccentrically

901.

Tlie switchboard has a number of battery terminal blocks,
each connected with one electrode of a separate battery, a
plurality of terminal blocks, each connected with the

other electrode of the respective battery, a plurality of
contact blocks connected with electrical circuits, and contact plugs adapted for insertion between the terminal
blocks and the contact blocks, whereby either one or more
sets at a time, or all batteries at once, may be connected
with the circuits.

Protective Device. Edward B.
Chicago, 111. Application filed December

Electrical

727.764.

Eliicntt.

1901.
In the device are a reciprocable plunger, spring means
tending to hold the same in retracted position, means for
engaging the plunger so as to hold it in projected position,
and an electromagnetic device having a movable part
adapted to strike against the plunger when such device is
energized, and thereby disengage the plunger and allow

17,

the

same

to

become

retracted.

Electrolytic Manufacture of Chlorates and
Pierre Lcderlin, Chedde, France.
Pcrchlorates.

727,81,^.

Application filed July 11, 1902.
A method for the manufacture at a high constant yield of
chlorates and perchlorates by the electrolysis of a chloride solution with the previous addition of a corresponding
neutral chrotnate. consists in maintaining the electrolyte
during the electrolysis in a non-alkaline state by the addition of hydrochloric acid.

Electric Time
727.828.
son. Canton, N. Y.

Switch. Myron A. NickcrApplication filed January 2S,

1903.

NO. 727,701.
2S.023.

Combined with a clock-train, including a revoluble
arbor are a revoluble switch member carried by the arbor,
a disk and a ?leeve both formed of insulating material
and surrounding a portion of the arbor, contacts carried
by the disk and sleeve and having portions of their length
curved to conform to the contour of the sleeve, these portions being engaged successively by the revolving switch
member, and electric circuits of which the contact plates
and the revolving switch members form terminals.

Cable Terminal. Joseph J. O'Conucll. Chi727.829.
cago. III., assignor to the American Telephone
and Telegraph Company. Application filed October 13,

1902.

of a sheath and insulated conductors which are extended or returned upon the
outside of the sheath are a cap inclosing the cable end
and the returned conductors, the space between the cable
end and the cap being herm*'ticilly sealed with suitable
liquid insulation.

Combined with

a cable

composed

— TELEPHONE.

Electric Welding.
Joseph SchuFranklin B. Giesler, Milwaukee, Wis.

rek and
Application

tember

19,

filed

March

31, igoo.

Renewed Sep-

1903.

The method of welding together pieces rf metal which
present different areas of surface at different welding
points, consists in bringing and holding the pieces together between a paii of electrodes, and with the larger
weldine points in contact and the smaller welding points
kept out of contact; sending an electric current through
the pieces of metal until they are welded together at the
larger welding points, and then bringing the smaller welding points of the pieces of metal into contact and holding
them together until the pieces of metal are welded together
at the smaller welding points.
Regulator for Electric Currents. Thomas
Spencer, Philadelphia, Pa., assignor to the Helios-Upton Company, Philadelphia. Pa. Appli-

728,034.

cation filed

December

16,

1901.

Alternating-current Electric Motor, Bernard A. Stowe, Cleveland, Ohio, assignor to the

728,038.

Jandus Electric Company, Cleveland. Ohio.

Ap-

plication filed July 12, 1902.

A translating device adapted to be actiiated by alternating currents comprises two coils or helices connected
in series and disposed in inductive relation to each other,
and a constantly closed circuit of low resistance connecting the terminals of one of the coils or helices.

NO, 727,714.
27,848.

— ARC

Apparatus for Boiling by
Sayer. Bristol. England,

ert C.

Company, Cleveland,
July 24, 1902.

LAMP.
Electricity.

Application

June 25, 1900.
One claim reads: An evaporating apparatus

Robfiled

or boiler'

consisting of a closed vessel, an open vessel in the closed
vessel, a means for heating the open vessel, a water supply, a receiver or trap connected on top to a water-tank
open at its top to the atmosphere and to the closed vessel,
and at its bottom to the open vessel, three cocks for
simultnneous'y closing the receiver to the water supply
and opening ii to the open and closed vessels or vice versa,
and a float in the open vessel operating the cocks so that
water is supplied when the float falls below a certain level
and is cut off when the float rises above that level.

27.865.

for
Electric
Grouncl-detccldr
\V. Varley, New York. N. Y.

Tliomas

tion filed

December

7,

Circuits,

Applica-

1901.

Combined with a supply circuit of an electric distribution system and the generators therefor are exciters for ibe
generators, means for deriving a local high-resistance
ground-circuit from the exciters, a shunt-circuit around
the high-rcsistance ground-circuiti and a means for connecting the same with the supply circuit, and an indicating or signaling device in the high-resistance grounded
circuit responsive to a predetermined shunting effect of
the shunt-circuit.

Bernard A. Stowe, Cleveto the Jandus Electric
Ohio,

Application

filed

A fan motor, with field magnets secured to the frame, an
armature, a shaft secured to the armature and mounted in
carried by the nut in position to receive the end thrust of
with the shaft, and an anti-friction ball mount-d in and
the bearing sleeves, a nut screwed into the frame in line
the shaft is described
Switchboard Incandescent Lamp. Allen D.
Whipple, Chicago, 111., assignor to the Kellogg
Switchboard and Supply Company, Chicago, 111.
Applicalinn filed January 27, 1902.

728.060.

The lamp has a bulb, contact strips secured thereto and
forming the terminals of the lamp, an insulating cap fitting
over the terminals, and cement within the cap to secure it
in place.

Galvanometer. Andre Blondel. Paris, France.
Application filed January 3, 1901, Renewed January 10, 1903.
A reflecting galvanometer has means tor producing a
lised field, one or more coils traversed by the current to
be measured and producing a variable field perpendicular
to the fixed field, and a band of thin, narrow magnetic
material stretched in the fixed field which magnetizes it in
the direction of its greater breadth, the band carrying a

728,076.

mirror at a point near

its

middle.

SIGNALING.

Insulating Means for Electrical Apparatus.
Asa F. Batcbelder, Schenectady, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Original application filed September 3,
Divided and this application filed Septem1901.
ber 17, 1902.

728,152.

Means for supporting and insulating electrical apparatus, comprises a metal portion provided with a socket, a
metal stud adapted to enter the socket, insulation between
the stud and the socket, and an expansible metal lining
between the stud and the insulation.

Combined Telephone and Fire-alarm System. William L. Denio, Rochester, N. Y., assignor of one-half to Hobart F. Atkinson, Rochester, N. Y.
Application filed May 9, 1902.
Combined with a normally open telephone circuit are a

728.161.

subscriber's call bell therefor, an automatic fire-alarm
transmitter in the telephone circuit, and a signal receiving
at the central station adapted to receive the signals
from the telephone or iire-alarm circuits, the telephone
call bell being energized in the operation of the fire-alarm
circuit to vary the fire signal at the central exchange from
the telephone signal.

lamp

In a reactance regulator for an alternating t:urrent circuit are a core, a tubular coil included in the circuit to be
regulated and adapted to inclose more or less of the core
within it, in accordance with variations in the magnetic
stress between the core and coil and a pendulum suppoiting the coil so that the weight of the tatter is opposed to
the magnetic stress which affects its movement.

Electric Motor.
728,039;
land. Ohio, assignor

— RAILWAY

NO. 728,164.

Method of

Telephone, William L. Denio, Rochester,
N. Y., assignor of one-half to Hobart F. Atkinson. Rochester, N. Y.
Application filed February

728.162.

1903.
The telephone has a vibrating diaphragm, and combined
with the diaphragm of the corrugated washer are the magnet
and the supporting case.

6,

728.164.

ways.

Signal-controlling System for Electric RailGeorge Gibbs, New York, N. Y. Appli-

cation filed

May

22, 1902.

In the system are a signal and means for moving it to
safely-indicating position, an auxiliary control circuit, an
opening and closing device for the circuit, means for
operating the device and a governor for the operating
means that is connected to the powei circuit and insures
the movement of the operating device to open the auxiliary circuit when the load on the power station reaches a

predetermined

limit.

(See cut.)

Signaling Apparatus for Telephone Lines.
Fred E. Green. Newburyport, Mass.. assignor of
forty-nine one-hundredtbs to H. Russell Perkins,
Newburyport, Mass. Applicatioa filed January 2.

728.165.

1902.
In the apparatus are the battery, the call bell, the main
working circuit for the call bell, a shunt-circuit for the
battery, a normally open circuit-closer for the main working circuit, a normally closed circuit-closer for the shuntcircuit, and a step-by-step circuit-controlling mechanism
including a member comprising means for holding the
main circuit-closer open when in an at-rest position and
also for opening the other of the circuit-closers after leaving such position,

Process of Winding Electrical Coils, Richard Varley, Providence, R. I., assignor to the
Varley Duplex Magnet Company. Application

728,183.

February 4, 1903.
The process of winding and

filed

insulating electrical coils
consists in simultaneously winding a conductor and a separating medium for the turns thereof, then removing the
separating medium and substituting permanent insulating
material therefor.
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The Greatest Hydro-electric Plant

in

the World.
By Okrin

E.

Dunlap.

Six of the new type of generators made by the
General Electric Company for the Niagara Falls
Power Company have been installed in Power House
No. 2. It will be remembered that the installation
of this magnificent new power honse is to consist
of II generators, each of 5, coo horsepower. Of the
total of 1 1 generators to be placed in the station, there
will be six of one type and five of another, both different from the generators in Power House No. i.

stalled.

The generators

first

installed

in

Power House

No. 2 are somewhat similar in outline to the generators in Power House No. i, so familiar to all
who have kept in touch with the great Niagara
development, but they differ in appearance from the
fact that the bridge over the generators in Power
House No. I has been omitted in the generators of
the new power house. This omission results from

the collector rings being placed at the bottom, instead
of at the top of the dynamo shaft. However, the
six

new

generators

now

in place are of the external-

revolving magnet
two-phase,
25 cycles, at 250 revolutions. J)er minute. This gives
an exact interchangeability. with Power House No. i.
In its exterior appearance, Power House No. 2
(Fig. 2) closely resembles Power House No. i.
but the long stretch of roof has been broken by
field

ring.

type,

They

with the
are

nickel-steel

wound

for 2.300 volts,

30,
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gables at the ends and center, and these add to the
general beauty of the superb stone structure. This
new power house is located on the opposite side of
the inlet canal to Power House No. i, and it stands
closer to the river. It is about_ 5S0 feet long and 70
feet wide.
It stands over a wheel-pit that is 178%
feet deep, 18% feef wide and 463 feet eight inches
long.

Between wheel-pit No.

and wheel-pit No.
2 there is a connecting tunnel having an approximate
length of 310 feet. This tunnel starts from the turbine deck in each pit, the depth from the surface
being about 130 feet. It passes under the inlet canaU
and its purpose is to allow employes of the coni-

INTERIOR OF POWER HOUSE NO.

when

the installation of the power house is
completed the Niagara Falls Power Company will
have three types of generators in operation and
service.
Fig. i shows the interior of Power House
No. 2. with six of the new type of generators in-

so that

MAY

2

pany

i

No. 22
lion will afford material relief from the ice annoyances of winter time. At either end of the forebay
structure a stairway leads to the top, where a fine

view

is

The
or

obtainable.

turbines of wheel-pit No. 2 are of the Francis

inward-discharge type.

Escher,

Wyss &

Co.

of

They were designed by
Zurich,

Switzerland, and
P. Morris Company of Philadelphia.
Being of the internal-discharge type, the discharge
water is carried off through draft tubes, which are
said to add about 10 per cent, to the efficient head.
As compared with Power House No. i, this gives
about ID per cent, more power for the water used.

made bv

the

I.

OF -THE- NIAGARA FALLS -POWER- COMPANY, SHOWING SIX OF THE NEW-TYPE GENERATORS.
to

pass from pit to pit without the necessity

of ascending to the

When

it

is

completed, visitors

to

Power House

No. 2 will find that it contains many improvements
over Power House No. i. The front end will be
devoted to office quarters, and will be fitted up in
magnificent style. In front of the main entrance
a broad stairway, of easy ascent and turns, leads
to the upper floors and to the observation gallery.
This gallery is narrower than in Power House No.
for view purposes.
I. but nicely located
.-\
new feature that will command the attention
of engineers is the covered forebay that has been
erected along the canal side of the new power house.
An interior view is shown in Fig. 3. This building

of stone, the style corresponding to that of the
It is 40 feet wide and extends nearly
the full length of the power house. It is in this
building that the racks are located, as shown very
clearly in the picture.
The water supply from the
inlet canal passes to the forebay through a series
of arches in the outer wall below the water level, and
flows straight up to the racks. In all there are 24
arches. It is expected that this style of construcis

power house.

and so 55,000 horsepower
station instead of 50,000

surface.

is

to be developed in the

horsepower of station No.

I.
The governors are of the oil-pump-operated type,
designed by Escher, Wyss & Co., but built by A.
Falkenau of Philadelphia.
The five generators next to be installed in Power
House No. 2 will be of the internal revolving-field
type.
Each will be of 5,000-horsepower capacity,
wound for 2,300 volts, two-phase. 25 cycles, and
operate at a speed of 250 revolutions per minute.
Thus, as stated, there will be three types of machines
in the two plants, but it will be possible to operate
all the machines in parallel.
The idea is to operate
the 21 generators in four groups, but the connections will be such that any one of the generators
may be thrown into service on any group. The new
generators are of much closer regulation than those
in power station No. i. and this matter of regu-

lation,

and the fact that the entire installation

is

operated from one switchboard, and that the feeders
are protected by automatic oil circuit-breakers, form
the main points of difference between the two notable
The single switchboard in Power
installations.
House No. 2 is located about the center of the gen-

; ;
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a gallery, and on it are 36
panels— 11 generator, 22 feeder,
two interconnecting and one exciter panel. All
switching is done by relay switches. The exciter
plant of Power House No. 2 is located in a chamber

room.

crating

It

is

.separate controlling

one side of the wheel-pit.

in

The

plant consists of

150-kilowatt, compound-wound, vertical-shaft,
four
jjo-volt exciters, each of which has its independent
turbine placed directly underneath it. The speed
Each exciter turbine
is 750 revolutions per minute.

has

its

own

Fig. 4 is

view,

the

governor.

an interesting picture.

It

two great power houses

Fig.

2.

Power House No.

of

as cockroaches, into the works; inserting short wires
or iron filings into the meter, which cling to the
magnets, and by dragging on the disk, retard its
rotation; lowering jewel screws, so as to allow the
disk to rest on magnets breaking seals or seal wires
of a meter, or pulling seal wires out of lead seal, so
as to take off the meter case and gain access to the
dials
breaking window protecting the dials, or removing glass by prying the glass guard open and
slipping glass out: unscrewing the meter from the
wall sufficiently to throw it out of level.
Where a customer has his own plant, causing the
;

;

right

2 of ihe

Niagara

Power Company. Power House No.
and Power House No. 2 is on the

enlarged transformer station
plants have, or will have,

is

I-'alls

i

is

left.

at the

The
These

between them.

when Powder House No.

2

completed, a combined capacity of 105,000 horsepower, and constitute the largest hydro-electric plant
in the world.
is

The installation of the electrical equipment of
the new power house is being made under the caresupervision of Mr. H. W. Buck, electrical director of the Niagara Falls Power Company, while
Mr. William A. Brackenridge, resident engineer of
the company, has charge of the engineering features.
ful

Power Company.

Fig.

IN
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in most cases.
As a matter of
only rarely that the offender can be caught
so It may as well be realized at once that
if the company is to refrain from prosecution except
when it can get this kind of evidence, it will be
The actions of
able to accomplish little or nothing.
the parties, the statements made by them when
confronted, and the other facts and circumstances
surrounding the case, constituting circumstantial evidence serving to indicate the guilty intent or knowlvict

fact,

can be obtained
it

is

in the act,

edge of the parties, will make up as good a case
Direct
in court as though the evidence were direct.

3.

meter to run backward by charging the consumer's
current through the meter into company's mains.
Bridgingthe meter in various ways, as follows:
Putting a jumper on the wires, one end connecting
to mains ahead of meter, the other to mains back
of meter, or between meter and branch cut-outs
temporarily connecting a wire from bare contacts
of the knife service switch, to the bare contacts on
the branch cut-out
bridging the meter on the back
of the meter board with a switch connection taking
insulation off of leads running in and out of meter
to such an extent that the bare wires come in contact with the meter frame, or by placing a wire
;

;

across the bare leads.

Discovery and Punishment.

Bv Robert L. Elliott.
electric-lighting

com-

Covored Forebjy of Power House

Nj

THE WORLD.

and careful inspection by employes is,
of course, the great necessity.
Meter and inspection
department employes, and all others whose duties
bring them into contact with the company's service
Constant

Theft of Current.'
With the rapid growth of

30,

shows, in one
the Niagara

THE GREATEST HYDRO-ELECTRIC PLANT
Falls

May

evidence is, of course, always to be preferred lo
circumstantial, but every crime on the calendar, in
the great majority of cases, has to be proved by
evidence that is more or less circumstantial, and
thus it is in prosecuting the crime with which we are
here concerned.

Laws

of

the Various States.

Although, so far as the writer has been able to
ascertain, it has never been decided by any of the
higher courts of this country that the diverting of
electricity fraudulently is not larceny, still, that is
the consensus of opinion among the legal fraternity,
such opinion being based upon certain technical
legal considerations, the chief of which being that, as
electricity is incorporeal, it cannot be regarded as
something that one can take and carry away and
convert to one's own use. like money or valuables.

Therefore, it has been thought necessary to have
laws passed by the different stale Legislatures cover-

panies throughout the country during the past decade
and the consequent ever-increasing network of wires
emanating from them and running through all kinds
of buildings and places, there has also grown the
temptation to unscrupulous persons to devise and
attempt to carry into execution means and methods
whereby to obtain fraudulently, for their places of
business or abode, the light or power which they
find so conveniently at hand in the wires in their
premises.

Methods Adopted by Offenders.
offenders may be

The methods adopted by

classed

under general heads, as follows;
Tapping the wires before they reach the meter,
and connecting to them, in a more or less concealed
manner, other wires whereby to draw off current.
Attaching wires, usually in a temporary manner,
to the bare metal parts of service switch or cut-out

boxes.

After meter

is

removed, by connecting meter loops

together.

Where customer pays

a higher rate for light

for power, by tapping the
side of meter for light.

than

Power^House No.

Tower House No.

2.

power wires on the house

Tampering with wires on the Edison three-wire
system before they reach the meter, by disconnecting
one of the outer wires at the service switch and
connecting the same to the other outer wire, thereby
throwing all the lights on one side of the three-wire
system, the meter registering the out-of-balance only.
Cutting or pulling out armature wire of meter, so
that it will not make electrical connection.
In several instances of this nature the armature wire was
tapped up at the original tap in such a manner as
to conceal the opening.
Removing fuse from switch or cut-out, thus opening meter armature circuit.
Tampering with the meter in various ways, as
follows: Inserting wires or other articles under
the case of the meter, so as to strike the disk and
retard or stop it
drilling a hole in the meter case
.-•nH inserting an article in a similar manner: inserting articles through screw holes of name-plate on
meter case: forcing dust or dirt or insects, su ch
;

Absir tct of oaper read as a rominit'ee report before the
I.
Natinn^l Elerirtc I^ight Asioiiation in Chicaeo May 28. 1903.
Mr, Elliott, -hairirmi nf »hp committee, ia attorney and assistant
secretary of the Chicago Edison Company.

i.

Enlarged Transformer Station.
PIG.

4.

greatest hydro-electric plant

in

wire and

meters, should be instructed to be constantly on the lookout and to report to the office at
once any suspicious or unusual circumstances. Some
companies have a system of giving a reward in
money to such employes as discover a case of theft
but your committee would not advocate this practice,
as it would seem to be poor policy, for obvious
reasons.
In the smaller companies employes should,
from time to time, be specially detailed to make
systematic and general inspection of wires, meters
and meter connections. In the larger companies inspectors can be steadily employed for the same pur-

ing the offense, and providing for the punishment
of those found guilty. Your committee has spent
considerable time in looking over the statute books
of the different states to find out how many states
have special laws on the subject, and what those
laws are. As a consequence, it has at hand copies
of the laws of those states having special laws on the
subject, but as the law of each stale is. with few
exceptions, couched in language different from that
of any of the others, your committee is confronted
with the difficulty of commenting on each, or pointing out wherein one differs from the other, which
will
would take up too much time and snace.
therefore be obliged to confine ourselves to referring
to these laws in a very general and brief way.
The following slates are those having special laws
that would seem to cover the subject more or less
acceptably:
Massachusetts.
Rhode Lsland. Kentucky,
Oregon. Ohio. Connecticut, Washington.
Montana. New York. District of Columbia, North
Carolina. New T-Iampshire. New Jersey, Pennsylvania,
Michigan. Indiana. Illinois. Minnesota. California,
Georgia. Virginia, Maryland, Utah, Louisiana, Colo-

We

pose.

Some companies,
had much experience

the world (NIAGARA FALLS POWER COMPANY).

that have not
in dealing with theft of current,
«eem to consider it practically impossible to bring
about a conviction unless the accused person is seen,
in the presence of witnesses, in the very act of
tampering with the wires or meters. It is true that
much diligence is required, on the part of the company, to prove guiltv intent on the part of the acnt'^ed. but not at all to the extent indicated above.
Circumstantial evidence of intent sufficient to conespecially

those

:

May

30,
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rado, Vermont and Wisconsin. With the exception
that the laws of North CaroHna and Oregon are
York, the laws of Virginia.
the same as that of
New Hampshire and Georgia worded practically the
same, and those of Pennsj'lvania and Maryland identical, it would appear that each state has its law
drafted wifhout reference to the laws of any of the
other states, and often without proper regard to all
the points that should be covered.
So far as your committee has been able to ascertain from the authorities at hand, the following
states have no special law^s bearing on the subject:

New

Iowa, Maine, Idaho, Missouri, South Carolina, Tennessee, Kansas, Nebraska, North and South Dakota,
Wyoming, New Mexico, Alabama, Arkansas, Texas,
West Virginia, Florida, Oklahoma, Delaware, Indian
ComTerritory, Arizona, Nevada and Mississippi.
panies in the above states should appreciate the advisability of urging upon their state Legislatures the
passage of special laws as soon as possible.
After a perusal of the laws in force in the states
first

named,

it

would seem

to

your committee that

the following points should be covered in any

law
First

new

Companies should avail themselves as much as
possible of the special laws of their respective states
covering these offenses, and, if possible, make an
example of each offender. It seems to your committee, from what has been received in response to
its circular letter, that most companies are too anxious to stop the source of loss as soon as it is discovered, and to hasten to confront the offender with
a demand for compensation for the quantity of electricity stolen, without proper regard as to whether
or not, at the time of so doing, they have done all
they could to gather evidence that will serve to
bring about a conviction. There is too much of a
spirit of being willing to let the matter drop if payment be made. The company that is content with
payment for the quantity of electricity stolen is doing
itself an injustice and an injustice to other electriclighting companies.
If this matter of theft of current
is to be stopped, each company should, by constant
inspection and diligent prosecution, establish a reputation with the public that will warn those who are so
disposed that any attempt to defraud the company
will lead to early discovery and their disaster.

— Fraudulently making any connection with any

The Properties and Applications

electrical conductor, so as to supply electricity with-

out the consent of the company or without its
passing through a meter set by the company.
Second Fraudulently preventing any meter from
duly registering, or altering its index, or interfering
in any manner with its proper action or just registration.

—

cipals.

—

Fifth A penalty of a fine not exceeding $500, or
imprisonment not exceeding one year, or both. (In

many

states the penalty

—

is

less.)

Sixth Proof that any of the above acts were done
un the premises of the accused, or that he received
the benefit of such electricity, shall be prima facie
evidence of his guilt.
In connection with this matter of circumstantial
evidence, your committee would call your attention
to the last-named provision-, being that contained in
the laws of two of the states, namely, Michigan and
Montana. Such a provision as this should, if possible, be incorporated into all laws, as by putting,
in some measure, the burden of proof on the accused person, it simplifies matters in _court in cases
where there is no direct evidence of the act of tapping the wire or tampering with the meter.

Prevention.
of more importance to all concerned to hinder
or prevent the commission of these offenses than to
punish those guilty. Therefore, let us now consider
what measures can be taken by companies to hinder
or prevent such persons from attempting to defraud.
Constant and careful inspection by emploj^es detailed for that purpose is of the utmost importance.
They should be instructed to take a certain district
at a time, and 2:0 through it, following every line
from service connection until they see it pass through
the meter, and see that the meter and its connecThese inspections, by
tions are in proper condition.
being made openly and at irregular intervals and
unusual hours (and if possible by different employes each timej, will do much toward preventing
the evil-disposed from attempting to defraud the

is useful for selenium cells, It must be kept, as
already stated, at from 100° to 200° Centigrade for
some time, the black mass being changed into a
hard, slate-colored metallic-looking
substance.
In
this form even the thinnest films are opaque to light,
whereas in the vitreous form the film would be transparent and ruby red in color. Selenium is to-day
employed to a considerable extent for the coloration
of glass.
The most successful and most extensive experiments which have been made with the speaking arc
are those of Mr. Ernest Ruhmer of Berlin. Germany, who has employed it in conjunction with his
selenium cells for wireless telephony and with remarkable success.
Mr. Ruhmer has succeeded in
transmitting speech over a beam of light 4Vi miles
in length.
In his experiments he employed an arc
lamp with a flaring arc six to 10 millimeters long,
it

of

Selenium.'
By William J. Hammer.

—

Third Fraudulently diverting electricity in any
other manner whatsoever so as to use or waste it,
without the consent of the company or without its
passing through a meter set by the company.
Fourth— Anyone aiding or abetting or counseling
the above acts to be equally guilty with the prin-

421

The extraordinary property which selenium

pos-

sesses of varying its electrical resistance on exposure
to light is a phenomenon which has been known
for a long time
but the commercial applications of
this peculiar property possessed by selenium have
not been properly appreciated up to the present time.
It is my purpose to invite your attention this evening to a number of applications of selenium which
the writer believes will prove of no small interest
to the electrical-engineering profession, and perhaps
stimulate investigations in this most promising field.
The Swedish scientist, Berzelius, discovered selenium in 1S17, as a by-product from the distillation
of sulphuric acid from iron pyrites. The proximity
of the earth and moon suggested to Berzelius the
name "selenium," after the Greek "selene" (moon),
this being the result also of the striking similarity
of the properties of selenium with those of tellurium,
which is a term derived from the Latin "tellus"
(earth). Its atomic weight is 79-5; specific gravity
when crystallized, 4.78S; its observed vapor specific
gravity at 2,588° F., 5.6S.
It is a non-metallic element, which possesses characteristics similar to phosphorus, sulphur and tellurium. When melted at 212°
Centigrade and allowed to cool rapidly, it forms a
brown amorphous mass of conchoidal fracture. In
this condition it is a high-class insulator.
It has
been said that a small piece of it would represent
the resistance of a wire stretched from the earth
to the sun.
When healed for quite a time at a
;

FIG.

I,

PROPERTIES AND APPLICATIONS OF SELENIUM,
TYPES OF SELENIUM CELLS.

using an electromotive force of 220 volts the current varied from four to five amperes at one to two
kilometers, eight lo lO amperes for three to four
kilometers, and 12 to 16 amperes for five to seven
kilometers, and the resistance of his selenium cell
was 120,000 ohms in the dark, this falling to 600
ohms in full sunlight. For the transmitting end, Mr.
Ruhmer employs a carbon transmitter and a battery,
superimposing waves on the arc-light circuit
and
the beam of light is reflected to some distant point,
where it is received by a parabolic reflector, in the
focus of which is placed a selenium cell connected
with a battery and a pair of very sensitive telephone
receivers.
Mr. Ruhmer has conducted extensive experiments both by night and by day, and even during
fog and rain on the Wannsee, near Berlin.
Selenium cells may vary in resistance from 2,000
ohms to 500,000 ohms or more in the dark, and
certain cells may be five to 20 times as good conductors of electricity in light as in the dark, and
;

;

It is

^'''''^:m'Sf?!^l^Sm^.

company, by warning them that the company's inspectors are likely to come in at unexpected times.
Meters should be placed as near as possible to the
point where wires enter building, and said wires
should be constructed in a clear and open manner,
the feed wires being placed as far as possible from
the house wires, and switches or cut-outs having
exposed metal parts should be arranged in such a
way as to make more evident any connections on
them.

The meters used should have strong outside and
cases, so as to make it as difficult as
possible to get inside and tamper with the works,
ileter seals of a particular kind may be used. One
company has a system of sealing tools by which a
number is stamped on the seal, the number identifying the employe who last sealed it. and anyone breaking the seal would require a special seal made, bearing
the same number, in order to reseal it without discovery. Meter employes should be disciplined to
exercise care while using sealing tools, to place seals
on well and properl}', and in such a way as to prevent
wires being pulled out of lead seal. Seal wires should
perhaps, be passed through the lead seal several times
so as to prevent their being pulled out.
It seems to your committee that meter manufacturers should discontinue the practice of screwing
Cases
their name-plates on the front of the meters.
have occurred where these screws have been taken
out and wires or other articles inserted through the
screw-holes.
Name-plates should at least be soldered
or riveted on to the meter case.
One company suggests the advisability of installing
cabinets to ^vhich employes only have the key, these
cabinets to be large enough to hold meter, service
sw-itch and cut-outs.
Another company uses a glass case on all its meters,
and considers this a check on tampering, because
it can be readily seen whether or not there is anything inserted in the meter or retarding its action.
light-fitting

:.V--j^rl\^si:,±'i-SiW.--*i<^i-m^^AiJ:':'A::^^^^^^

FIG. 2.

PROPERTIES AND APPLICATIONS OF SELENIUM.

—APPARATUS

temperature of 100° Centigrade, selenium becomes
a conductor of electricity to a limited degree, this
increasing with an increase of current and varying
according to the direction. Selenium has neither
taste nor smell.
The red vapor arising from selenium when subject
to intense heat is exceedingly poisonous, and care
should therefore be taken when experimenting with
selenium in liquid form.
Selenium is usually supplied commercially in a
vitreous form, and it is as structureless as glass
and resembles black sealing wax. Amorphous selenium, which is a finely divided brick-red powder,
changes into vitreous selenium when exposed to
a temperature of from 80" to 100" Centigrade. In
order to obtain crystalline selenium, in which form
I.
Abstractor one portion of a paper presented at a joint
meeting of the American Institute of Electrical Engineers and
the American Electrochemical Society at New York, on April

7.
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OPERATED BY MEANS OF THE SELENIUM CELL.

in the case of other cells,

notably

"that

of the Fritts'

have here this evening, and that of
the Ruhmer cell used in his Wannsee experiments,
will have 200 times the conductivity in light that
it has in the darkness, and the ratio may be even
higher.
They are usually made by winding carecell,

which

I

fully two separate lengths of wire, either of copper,
brass, german silver or platinum, equidistant throughout their entire length upon such substances as slate.
glass, mica or porcelain.
The selenium is then spread
thinly over the wires, forming an insulation between

two windings. No small amount of skill is
necessary to wind these fine wires evenly and equidistant, and to cover successfully these wires with
the selenium coating.
One way of coating frequently employed is to warm the cell on a metal
plate or sand bath heated bv a Bunsen burner.
When
the stick of selenium laid on the plate shows evidence of melting, which takes place at about 120''
Centigrade, it is drawn slowly over the wires, coatthe
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steel spatula or
ing the same thinly and evenly.
a strip of mica can be used with advantage.
In Fig. I is shown an illustration of a number
of types of selenium cells, including the Bid well,

Ruhmer, Giltay, Webb, Clausen & Bronck. Mercadier
and Fritls, which I have brought with me for your
The two cells to the extreme right
consideration.
and left are modifications of Mr. Shelford Bidwell's
cells, the original form of which consisted of two
fine copper wires, wound side by side, on oblong
strips of mica with melted selenium spread over the
surface, the one to the left being manufactured by
Ernest Ruhmer of Berlin, and by Messrs. Clausen
and Bronck, which consists of copper wire wound
on slate. The one to the right is manufactured by
Mr. J. W. Giltay of Delft, Holland, and consists
of platinum wire wound on slate and covered with
selenium. The four tiny cells shown against the
white background are made by Mr. Hart well W.
VVebb of Xew York city, and consist of german-silThe cell to the right is
ver wire wound on slate.
placed in a sealed flat glass tube. The two lower
Webb cells are encased in ebonite. The small round
cell is a tiny Mercadier cell made by Mr. Webb.
of making the Mercadier cell is to use
two narrow ribbons of sheet brass or foil, separated
by a ribbon of parchment paper rolled up like a
spiral spring.
This n held between wooden clamps,
one surface being ground and polished off smoothly,

The method

-and a thin layer of selenium being spread over it.
In the center of the picture is shown a cell of

May

one to connect it with a galvanometer and produce
a current by merely focusing the light upon the cell.
This phenomenon gave rise to the designation of the
photo-electric

cell.

Those who have worked with selenium

cells

know

that heretofore they have been most unreliable, varying their resistances from time to time enormously;
and in the case where copper wnres are employed,
there is a selenide of copper formed, which often
renders the cells inoperative in a comparatively short
time.
To some extent, the cells made originally have

been protected by covering them with mica or lacquer
or varnish
but placing them in an exhausted receptacle and mounting them in the manner devised
by Mr. Ruhmer is, it seems to the writer, a most
important step in the commercial development of the
selenium cell.
Professor Bell has made a number of types of
selenium cells, his standard form consisting of alternate disks of brass and mica, with the mica disks
slightly smaller than the brass, forming a recess for
holding the selenium, which is spread over the surface.
All the evenly matched disks are connected
to one end of the circuit, and all the odd disks to the
other end. The cylindrical form of the cell enables
it to be acted upon from all directions,
when placed
lengthwise in the focus of a parabolic reflector. This
is also of great advantage in the Ruhmer type of
:

cell.

Selenium

cells

possess the remarkable property of

30,
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a battery and a pair of very sensitive telephones between 100 and 200 ohms for each cell of battery, in
which the sounds spoken into the transmitter are
most perfectly reproduced.
thin sheet of paper
inserted between the flame and the selenium cell
serves to cut off all sound. It is self-evident that
these telephone receivers might be at any distant
point.
I have worked them over considerable dis-

A

tances.
In Fig, 2 are

shown

a

number

of

most interesting

applications of the selenmm cell in conjunction with
a battery and relay, used for starling a motor, ringing a bell, firing a cannon, blowing a horn, and light-

ing incandescent lamps, all of which experiments
shall hope to show you in actual operation, as I
have had them working most successfully in my laboratory
and you will see that by merely passing
my hand before the selenium cell, I can start and
stop the motor, turn the light on and oft*, and ring
the bell and blow the horn, or I can fire this cannon,
I

;

my phonograph talking, etc. I am indebted to
the courtesy of the Marconi company for the large
relay used in certain of these experiments.
I have here also a three-horsepower motor, driving
a iVii-kilowatt generator and supplying these lamps
which have been courteously supplied by the General
Electric Company, and by means of tliis selenium
cell, relay, battery and a motor starter, for which
I
am indebted to the Cutler-Hammer Company, I
hope to be enabled to start and stop the motor by
merely passing my hand before the selenium cell.
[This experiment was successfully performed by
Mr. Hammer, the motor being started and stopped
by interposing the hand between a selenium cell and
an acetylene flame. Fig. 3 shows the motor, generator and bank of lamps and also part of the other
start

apparatus used by Mr. Hammer.]
An important commercial application of the selenium cell has recently been made by Mr. Ernest
Ruhmer in connection with his electrically controlled
buoy. Pintsch has constructed a large number of
buoys containing compressed gas, which would last
from one month to upward of a year; but it was
heretofore necessary to burn these lights day and
night, it being often impracticable by reason of distance at which they were placed, and frequency of
storms, etc., to switch oft' the gas, so that it would
Mr. Ruhmer has
not burn during the daytime.
placed one of his selenium cells in the top of such
a buoy connected with a switching device which, as
soon as the sun rises in the morning, causes the
selenium cell to reduce its resistance, this causing
the switching device to turn off the gas, which is
again turned on upon the increase of resistance of
the selenium cell by the approach of nightfall, or, if
A buoy
desired, in the case of a storm coming up.
containing sufficient gas for one month could thus
be made to answer without recharge for from three
to

five

months.

The arrangements

of

the

circuits,

as

originally

devised by Mr. Ruhmer, is shown in Fig. 4. The
voltmeter needle has been replaced by a relay, and
the apparatus simplified. A single dry cell is interpolated in the selenium-cell circuit, as usually
employed on the buoy and this cell will last a year
or more, and, with the relay, it is placed in the bottom of the buoy and arranged to be absolutely waterWhen I was in Berlin last August one of
proof.
these buoys had been in operation since the previous
October, turning the light on and off every night
and morning; and Mr. Ruhmer has recently written
me that it is still operating successfully, as are others
which he has placed near Hamburg and in the Baltic
;

FIG.

the

3.
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PROPERTIES AND APPLICATIONS OF SELENIUM.

Mr. C. E. Fritts of

am

indebted to

my

New York

city,

— EXPERIMENTAL

for

friend. Professor Barker.

In the Fritts cell a very thin layer of selenium, from
one one-thousandth to one five-thousandth of an
inch in thickness, is spread upon a plate of metal,
generally zinc or brass. The selenium and metal
plate forna a chemical combination, sufficient at least
to cause the selenium to adhere and make good elecThe upper surface of the selenium
trical connection.
is then covered by a transparent conductor of elecPlatinum
tricity, preferably a thin film of gold leaf.
or silver may also be employed. Thus the two surfaces of the selenium are covered by a metal and
are connected to the two ends of the circuit. The
upper or gold-leaf surface, however, permits the
light to pass through and affect the resistance of
the selenium beneath.
The tall cell in the lamp socket shown is the
latest form of Mr. Ruhmer's cell, and this type represents, I believe, the most important development
which has been made in the selenium cell, and it
has now become most stable and responds most rapHe employs two
idly to variations in illumination.
copper wires, wound spirally, side by side, around
a cylinder of porcelain, which, after the wires have
been covered with selenium, is placed inside of a
globe, from wliich the air is exhausted, and it is
mounted with a butt similar to an Edison incandesThis
cent lamp, and resembles a candelabra lamp.
makes a most convenient method of handling the cell,
and by keeping it from the air the disadvantages
inherent in all cells heretofore have been very largely
dune awaj' with.
.Another form of Ruhmer cell consists of two fine
platinum wires wfiund on a glass cylinder iVi inches
long and three-fourths of an inch in diameter; the
wires, which are one thirty-second of an inch apart,
are coaled with selenium.
Selenium cells are very susceptible to moisture,
and it is largely this taking up of moisture which
produces the elfclrolytic eft'ect in the cell, enabling

APPARATUS USED AT INSTITUTE MEETING.

recovering the original resistances upon the removal
of the source of light.
is

It

well

known

that,

in the

case

of the radio-

phone, if a beam of sunlight be thus intercepted by
a blackened, perforated, revolving disk, a musical
note, varying in pitch with the speed of the disk, will
be produced in a rubber tube held at the opposite
side of the disk.
A piece of apparatus has been devised consisting
of a disk with slits near the edge, which is placed
near an incandescent lamp, and a selenium cell. If
the selenium cell is connected to a telephone and
battery, and the disk is rapidly revolved, a musical
note will be produced in the telephone, the pitch of
which will correspond to the speed of the revolving
disk.

Mr. Giltay has recently written me suggesting a
very pretty experiment in this line, in which a doublevaned Crookes radiometer is placed between a selenium cell and an arc light, shielded by an alum cell.
The light from the arc lamp causes ihe radiometer
to revolve, intermittently screening the selenium cell
and producing a musical note in the telephone attached thereto, the pitch of which is in accordance
with the speed of revolution of the radiometer.
I have here to-night two forms of flame telephone
transmitters, one of which was presented to me
by Mr. Ruhmer, and the other I liave purchased
Giltay. which I have mounted as you see
here (about 24 volts are required, depending upon
the selenium cell). In each case you will note that
1
have an acetylene generator which conveys gas
to the interior of an otherwise empty telephone transmitter.
The diaphragm of these transmitters is made
(if pigskin, or a similar material.
liny pipe runs
from the back of the transmitter, and ends in one
case in a single acetylene jel, and in the other case
in three acetylene jets.. By talking against the pigskin diaphragm, the gas inside is made to vibrate
and produces a manometric flame. This flame throws

from Mr.
it

A

its

light

upon

a selenium cell, to .which

is

connected

Sea.

Mr. Ruhmer has also constructed an apparatus
employing the selenium cell to which he has given
the name, "photographophone," which is one of the
most remarkable pieces of scientific apparatus that
In Fig. 5 the
it has ever been my pleasure to see.
apparatus is shown diagrammatically. It consists of
a box containing a gelatine or celluloid film, such
machines, and is
as employed in moving-picture
driven at high speed by means of an electric motor.
In the front face of the box is set a cylindrical lens
about the size of one's little finger. A short distance
away from the box is placed an arc lamp and a telephone. Words spoken or sung into the telephone
superimpose the waves in the telephone circuit upon
the current flowing in the arc-light circuit, and cause
a corresponding variation in the light of the arc.
The rays from the arc lamp- pass through the cylindrical prism already referred to, and are caused to
in sharp, wdiite lines on the moving sensitive
This film is then taken out of the box and
developed, and then shows a series of perpendicular
striations parallel to one another, which are really
a photographic record of the sound waves originally
entering the telephone. Where the striations are
fine and close together, the pitch is high, but where
they are broader and farther apart, the pitch Is low
The developed film is next placed back into the box
and the motor again started. The arc lamp remains
in its original position, but burns steadily, as the telephone is not operated. The rays from the arc lamp
passing through the lens are therefore i|ulte uniform,
and the moving gelatine strip acts as a screen to
cut off these rays, allowing the light intermittently
to fall upon the selenium cell at the back of the
box, producing a variation in its resistance and a
corresponding effect in the telephone receivers connected thereto. A battery is also interpolated In the
circuit with the selenium cells and the telephones.
By holding these telephones to the ear, the reproducfall

film.

May

WESTERN ELECTRICIAN

1903

30,

sound is perfect, as I can vouch for from
personal experience with the apparatus..
Mr. Ruhmer contemplates utilizing this photographophone as a receiving instrument with its wireless-telephone svstem, in which he employs a beam
of light.
Mr. Shelford Bidwell has also made a device for
producing pictures or writing at a distance by combining the properties of selenium with the chemical
tion of the

telegraph.

inventors have endeavored to solve the
problem of seeing what goes on at a distance by employing selenium. These various inventions have
been termed the telescope, telephote. telectroscope
and the telephotograph. but they have thus far reached
^''arious

eucaritc as a selenide of silver and copper in
Sweden and Chili; as crooksite, a selenide of copper
and thallium, with a little silver, from Norway; as
clausthalite, a selenide of lead in the Hartz Mountains, from Zinken and Claustbal, in Inverg. Rhcinsberg. Saxony, Rio Tinto, Spain, Mendoza, South
••Kmerica; as riolite at Culebras, Mexico; as lebrbachite. a selenide of mercury and lead from the
Hartz Mountains as zurgite. a selenide of copper
and lead from Glasbach in the Hartz Mountains.
Selenium, althougb widely distributed over the globe,
occurs only in small quantities and in some instances is found in native state.
Selenium is placed
among the rare metals. Chemically pure crystalline
selenium costs about $1 per gramme, and the ordinary
commercial article about 10 cents per gramme.
as

;

423
fact that

the press

arm

is

heavy and

ordinarily

is

lifted against the tension

of a strong retracting spring,
and to further burden the press arm with the work
of winding an apparatus for driving the type wheel

would proportionately lower, the speed of a part
already too slow and correspondingly diminish the
running capacity of the printer. Mr. Phelps says
his object, above all else, has been to provide an
automatic winding apparatus for driving the type
wheels, which should in no manner encumber the
press mechanism. Of course, a rotary motor might
be used in an auxiliary line to wind a spring or to
otherwise store power for driving the type wheels
of a printer, while still employing reversals of cur-

rent to operate the press-shifting

mechanism, for the

Phelps Printing Telegraph System.
object of a recent in\ention of WillPhelps of Merchantsville, N. J., is to provide
a printing-telegraph instrument of the "stock-ticker"
class with
self-winding apparatus whereby the
a
lieavy weights which are manually wound at the receiving instruments may be dispensed with. Selfwinding devices have long been used but in no instance has a serviceable and reliable apparatus of this
class been devised which has not been detrimental
to the speed of the machine, and particularly is this
true where the winding is done by the press arm
or where the winding magnets have been placed in
circuit with those of the type wheels and press mechanism.
In double type-wheel printing systems it is advantageous to employ an auxiliary main line for no
other purpose than to actuate the press-shifting apparatus, for by other plans the shifting from the printing of figures to letters, or vice versa, is accomplished
only when the type-wheels are in certain positions
of rotation, or, as often occurs, only after they have
been rotated a considerable distance. By employing an auxiliary main line, however, the shifting
riie principal

iam

Pitt

;

Fig.

Diagcam of Circuits
of Selenium Buoy.

4.

Fig.

Diagram of Ruhmer's
Photographophone.

5.

PROPERTIES OF SELENIUM.
little

further than descriptive matter, drawings and

crude experiments.
\'arious people have suggested the use of selenium
and it is interesting
cells for photometric purposes
to note that Mr. Latimer Clark suggested this application the evening in v;hich Mr. Willoughby-Smith
first brought to public notice the phenomena of variation in resistance of selenium when exposed to light,
to which I have already referred.
Mr. Fritts has suggested making a form of photometer which would be sensitive to lights of different
color, as well as of varying candlepower, by employing as a film on the surface of his cell a gold
foil which transmits green rays, a silver foil the
blue rays, and so on, and suggests that a solid transparent conducting film which would transmit all of
the rays would be far better, and thus remove the
color stumbling block in photometric work.
Sir William Crookes has constructed an exceedingly interesting type of radiometer, in which he has
coated the revolving vanes on one side with selenium, and on the other with chromic acid. He found
that the white light from a sperm candle repelled
the selenium, while the yellower light of the wax
candle repelled the chrome, thus indicating the relative absorptive powers of the different substances for
rays of different refrangibility, resulting in mechanical motion; just as the same selective capacity operates in photography as chemical action.
In 1891 Professor Barnard of Lick Observatory
;

FIG.

is

[From

RUHMER CELL DURING
delecting

ECLIPSE.

comets,

and

Minchin

has

employed the

cell quite extensively in his astronomical
investigation.
In Fig. 6 is shown a curve which Mr, Ruhmer recently sent me which shows some observations made
by means of his selenium cell during an eclipse, these
being the only observations which anyone w-as
enabled to make at that. time, on account of stormy
weather. Mr. Ruhmer has prepared an interesting
naper bearing on this and other applications of the
selenium cell to meteorolog>'. He made his observations on October 31, 1902.
Selenium is found in Vesuvian lava, and in natural
sulphur as a sulphur selenide in the Lipart Islands.
It is also found in Norway and other iron pyrites.
It occurs in meteoric iron and in such rare metals

selenium

the

London correspondent

London.

FIG.

PHELPS PRINTING TELEGRAPH SVSTEM. ^SIDE
ELEVATION OF RECEIVER.

I.

may

be done on the instant, without moving the typewheels at all. In fact, while the wheels are held in
one position letters and figures may be alternately
printed with all that rapidity with which the press
may be raised and lowered.
One of the essential features of Mr. Phelps' invention consists in utilizing such auxiliary main
line both for actuating the press-shifting apparatus
to

convey currents from

the transmitter to drive

may be actuated by current reversals;
but to enable the transmission of current reversals
at all times supplemental means must be employed
for closing the auxiliary circuit at moments when
is broken by the commutator, which periodically
it
transmits currents to the spring-winding magnets.
apjjaratus

a selenium cell as a device for automatically

New

Western

York.

Cost of London County Council Tramways.

matically opening and closing the circuit at the transmitter, while at the same time the press-shifting

employed

patented, the patent being assigned to the

Union Telegraph Company of

a spring-winding apparatus by which the type-wheels
of the printers are rotated. Preferably, such currents are sent over the auxiliary main line by auto-

PROPERTIES OF SELENIUM. ^CURVE TAKEN WITH

CIRCUIT

armature of an ordinary motor would rotate in the
same direction, whether current were sent to line in
one direction or the other to determine whether
letters or figures should be printed.
Such an arrangement would be less serviceable than the preferred forms above described.
Mr. Phelps' invention

and

FIG. 6.

PHELPS PRINTING TELEGRAPH SVSTE.M.
DIAGRAM.

2.

Of course, current reversals might be employed to
drive the spring-winding apparatus, and the press.shifting apparatus might be actuated by a neutral
magnet but the preferable plan is the one above
outlined, in which the spring-winding apparatus is
driven by a neutral magnet under the action of pulsator>' currents, positive or negative, while the pressshifting apparatus is actuated by the armature of a
polarized magnet, which is set in one direction or
the other, according to the polaritj' of current flowof the improved
is a side elevation
Fig. I
ing.
;

printing receiver, and Fig. 2 is a diagrammatic view
of the transmitting apparatus and circuits.
The speed at which a stock ticker may be operated
is usually limited by the press mechanism, from the

of the

Western Electrician.!

May 13.— With

the impending opening of
the London County Council tramways in the south of
London, a good deal of criticism has been launched
at the council for embarking upon such an expensive
system on the one hand, and because .the actual cost
has exceeded considerably the original estimates.
This being so, the council has felt itself compelled to
issue a report upon the matter, from which it is
made clear that a considerable modification of the
original plan
has been responsible for the increased cost. For instance, in the original estimates,
a generating station was provided for at Camberwell,
but since then a more expensive one has been pur-

chased at Greenwich. Also a new car shed has been
decided upon, and these two things. amoBg others,
increased the estimates by some $1,600,000.
Of
course, in reckoning out the cost per mile of the first
section opened, it must not be lost sight of that
sufficient generating plant is provided to meet the
demands of a considerable system. To set all
doubts at rest, the council's own estimate of the
actual cost of the Tooting lines those to be first
opened works out at about $1,300,000 per mile.
But included in this is the whole cost of the temporary generating plant at Loughborough Junction,
which, it is expected, will be sufficient to supply
several other sections, and the council states that
these approximate figures are subject to revision
when the proper proportion of the complete system
is charged to each section. The Tooting lines amount

—

—

to 6.1 miles,

and

it

is

affirmed that after

making

the

allowances which ought to be made, the difference i>etween the actual and estimated costs per mile will not
be more than $5,000. and this difference is put down

Among

to several reasons.
them are that these are
the first lines in London to be converted from horse
traction to the conduit system, and to special expenditure having been incurred in expediting the
work by the employment of night and Sunday labor.
Incidentally, too, it may be mentioned that no allowance has as yet been made for credits of considerable amounts in respect of the sale of horses
and old materials, from the discontinued horse lines

and of the disposal of properties no longer required.

W.
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another case, the failure of
connection with his store to send a message to
his wife that he could not come home from a suburban town until the next morning brought on sick-
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height.

to repair the cables

but

;

it

is

subscribers gained an

if

now asked

these telephone users were

their opinion

some testimony not often brought

is

probably

true

the

that

convention

of

of

it

indeed, to

It

safe to
idea

meant to be deprived of telephone service
such as they had never had before. Probably, too,
what

of the "two-telephone nuisance" they could

all
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business over the telephone. Physicians living at a
long distance from the hospital and wishing to take

for a useful service

We

the

print on another page a

adduce

out.

letter

to

David R.

National Electric Light Association held in Chicago

Francis, president of the St. Louis World's Fair, from

this week drew out the largest attendance and was
on the whole the most successful of any in the
history of the organization. The meeting in Cincinnati last year, under the administration of Mr.
H. L. Doherty, was a notable one for the injection
of new ideas and the general impetus given to the
work of the association. Mr. L. A. Ferguson, equally

Thomas

progressive and energetic^ continued the good

work

during the year of his administration, with the result of such an increase of interest that the Chicago

Many new

sub-

A. Edison, accepting the appointment as hon-

orary chief consulting electrician for the exposition.

Mr. Edison

regarded as the foremost electrical

is

in-

ventor of the world, and the mere fact that he has

pledged his assistance to the fulfillment of the plans

now

outlined adds greatly to the dignity of the elec-

department of the exposition. The exposition
and Professor Goldsborough are certainly
to be congratulated, for the tone of Mr. Edison's let-

trical

authorities

ter

indicates

We

a

decided

interest

have heard, from time

to

in

the

time,

exposition.

reports to the

would receive but scant

were discussed, some of them very valuable,
and the proceedings of the convention will, constitute

effect that electrical exhibits

a highly useful addition to the literature of the art.

tricity

Mr. Anthony's very excellent report on "Office
Methods and Accounting" may be mentioned as a

remainder being devoted to machinery exhibits. These
reports have evidently been given out by persons
intent on belittling the electrical display, and we

jects

know "where they are at" in the matand selling price of current knowledge
of fundamental importance, but of which too many
companies have only a vague idea. It is a difficult
report to summarize in a technical journal and dlmost
companies' to

—

ter of cost

too long to print entire, but

manager

central-station

we recommend

recognition,

and

that

only

a

portion

of the

Elec-

Building would be used for this purpose, the

on the best of authority, that there is absono foundation for such a statement, as the
applications now on file in the electrical department
aggregate, we understand, several thousand feet in
learn,

lutely

excess of the area of the building.

to every

that he endeavor to secure

copy of the report and the accompanying forms.
Many other valuable papers and reports were pre-

a

sented on such important subjects as standard trans-

436, 437

Warner Tubular-drop Patent Defeated

lantic City, N.

The

possible.

practical guide to success in teaching central-station

425. 426. 427. 428. 429. 430, 431. 432, 433, 434
425
425. 426
426, 427, 428
429, 430, 431
Visitors
431 432, 433, 434

Charles L. Edgar, the New President. Portrait
President L. A. Ferguson's Address
Proceedings
Convention Notes and Personal Gossip
42S,

London

says,

421, 422, 423

Phelps Printmg Telegraph System. Illustrated
Cost of Locdou CouDty Council Tramways

Members and

states

Elliott well

legislatures the passage of special laws as

convention was a record breaker.

Theft of Cnrreot. By Robert L. Elliott. (National Elecinc
Light Association )
420, 421
The Properties and Applications of Selenium. By William
Illustrated.
lAmerJcan Institute of ElecJ. Hammer.
trical

and what

appreciate the advisability of urging upon their state
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Plant in the World,

among

it,

Electric-light companies in the states of

the latter category should, as Mr.

Trade Supplied by Western News Co.

Elliott's

covering the offense

of diverting electricity fraudulently,

Telephone, 3707 Cortlandt.

The Greatest Hydro-electric

Mr.

other things of value, he showed what states have
laws,

1746.

Eastern Office, 193 Times Building,

Elliott's

this

paper was a very practical one, and in

CHICAGO.

-

week was in
paper, presented as chairman

convention

of the committee on theft of current.

PUBLICATION offices:

TELEPHONE, MAIN

of the valuable pieces of information imparted

Mr. Robert L.

EVERY SATURDAY.

510 Marquette Building,

One

May

former voltages, the attitude of the employer toward
the employe, steam turbines, steam heating from
central stations and unaccounted-for current.
The

Notwithstanding the protection thrown about the
South American countries by the segis of the Monroe doctrine, the United States supplies only about
one-eighth of the imports into South America. This
does not appear to be a fair proportion, and obviously
it

is

desirable that the United States should secure

question box, a feature introduced last j'^ear, was a
monumental repository of information, and as it was

a larger share of this trade. In order to accomplish
this, more direct steamship lines to the leading ports
are needed, and. also, banking houses in the leading

printed and

cities

provided with an index its usefulness
was greatly enhanced. No one who attended the
convention can have failed to have profited by his
coming, and, judging from the very large attendance.
this idea was firmly fixed in the minds of electriclighting men.
We congratulate Mr. Ferguson on
his administration and the splendid convention that
closed it, and we congratulate the association on securing for

and

its

new president such an able, progressive
man as Mr. Charles L. Edgar of

sagacious

Boston.

Such

a strike as that of the telephone-cable splic-

Chicago brings vividly to mind the extent to
which all the varied activities of modern life are
dependent on the telephone. According to the newspaper account, someone, supposed to be a striker
or a strike sympathizer, cut some of the underground
telephone cables on the West Side, and as a result
several hundred telephones were rendered useless.
.\ large hospital in an outlying district was cut off
from wire coiumunication with the rest of the town
business houses were deprived of the "telephone
floor," and many residences were included among
those who were forced lo do without the service.
Patrons immedialely realized the extent to which
ihcy relied on the telephone in conducting their
ers in

;

daily affairs.

they

could

Finding, after repeated attempts, that
not

get

'"Central,"

thev

became "mad-

dened with vexation," to use the expression of the
newspaper reporter who made a tour among them,
and many damage suits, directed at the telephone
company, were threatened. The case of the hosDoctors were unpital was particularly distressing.
able

to

call

the hospital:

friends of patients

not ask about their welfare; the nurses

ants

of the hospital

found

it

could

and attend-

impossible to transact

of Latin America, controlled by United States
Salesmen from the United States should

capital.

be familiar with the language of the country in which
they desire to sell their goods. The increased study
of Spanish in the schools of this country will greatly
facilitate

this

attainment.

A

more intimate knowl-

edge of the needs and idiosyncracies of the people
of the South American countries is also needed.

The Philadelphia Commercial Museum, which

dis-

seminates information of this character, states that
the United States buys more of the products of
Brazil than Great Britain, France and Germany
combined; yet Brazil imports 2^^ times as much
from Great Britain as from the United States. The
leading exports of Brazil are coffee, rubber and
sugar, and of these the United States buvs nearly
The imports into Latin America are
one-half.
largely

manufactured products. In 1902 three-fourths
from the United States into South

of the imports

America consisted of this class of goods. Our trade
with Mexico is very satisfactory, but in the South
American countries there is opportunity for great
These nations are growing and developextension.
ing and will need electrical apparatus, as well as
machinery, in constantly increasing amount.
are almost at our door, and, as we buy liberally of them, we should expect an equitable share
of their business in return. The electrical trade of

other

They

the United

Stales

with the countries

south of the

Isthmus is far from satisfactory, even as things are,
and with the prospect of an increased demand, due
to the development sure to come, electrical manufacturers in the United Siates should bestir themselves to secure what they are entitled to in equity
in the

southern half of the .\merican hemisphere, but
to slip away from them by

which they have allowed
indifference.

:
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NATIONAL ELECTRIC LIGHT ASSOCIATION.
The twenty-sixth convention of the National ElecLight Association more than fulfilled all expectawas held on Tuesday, Wednesday and
tions.
It
Thursday of this week (May 26th to 28th) in the

tric

Auditorium Hotel, Chicago, under the presidency of
Louis A. Ferguson, and was attended by about S50
delegates and visitors. The programme presented
was a very excellent one and was well carried out.
The sessions were well attended, and the discussions
were animated and helpful. A general report of
the convention, with a portrait and sketch of the

new

president,

some of the papers presented, notes

and personal gossip, a group picture of the delegates and illustrations of some of the exhibits,
and a list of the names of the members and visitors,
Electrician.
is given in this issue of the Western
Such was the wealth of material presented, however, that some of the papers and discussions are
reserved for future publication.

Ch.\rles

L.

the New

Eeg..\r,

Presideijjt.

Charles L. Edgar of Boston as its
president the National Electric Light Association
has certainly placed its interests in competent and
well-tried hands, for Mr. Edgar is one of the leadselecting

In

central-station

men

of

the

Chicago. This reception was held on Monday evening in the parlors of the Auditorium and was a
The ladies and gentlemen renewed
delightful affair.
old acquaintances and made new ones. There was
dancing, and elaborate refreshments were served.
,\mong the Chicago people serving on the receiving committee were Mr. and Mrs. Samuel InsuU,
Mr. and Mrs. B. E. Sunny, Mr. and Mrs. L. A.
Ferguson, Mr. and Mrs. C. t>. Crandall, Mr. and
Mrs. W. A. Kreidler, Mr. and Mrs. B. J. Arnold,
Mr. and Mrs. T. P. Gavlord, Mr. and Mrs. E. B.
Ellicott
It

and Mrs. and Mrs. C. H. Wilmerding.
be mentioned in this place that the enter-

may

tainment committee was made up of Messrs. James
Wolff (chairman). Homer E. Niesz. J. W. Buell, A.
L. Tucker, B. E. Sunny, W. R. Pinckard and W. W.
Low. The general reception committee consisted of
Messrs B. E. Sunny (chairman), Samuel Insull,
E. B. Ellicott, F. L. Perry, C. D. Crandall, T. P.
Gaylord, Bion J. .Arnold, Thomas I. Stacey, H. R.
Hixson, F. E. Donohoe. R. C. P. Holmes, F. B. Badt,
G. H. Atkin. Francis Raymond, J. R. Wiley, A. D.
Lundy, C. E. Gregory, W. H. Slingluff. W. M. Smith,
George B. Foster, M. B. Austin, W. S. Goll and
C. H. Wilmerding.

Opening of the Convention.

A

native
country.
New Jersey and brought up, almost, under the
Edison influence, Mr. Edgar has been connected with
electric lighting since the pioneer days of the in-

ing
of

—

a reception tendered the members and visitors of the association by the electrical interests of

nature

President Ferguson called the association to order
He read the
at 10:30 a. m. nn Tuesday. May 26th.

Since graduating from college he
candescent lamp.
has given his whole time to the electrical industry,
and such has been his capacity and application that
he is now at the head of a central-station system
which is perhaps only second to that of New York,
although, without looking up the latest returns, one
beis hardly sure whether second place in output
longs to Boston or Chicago, so closely do they run.
Electric
Edison
Mr. Edgar is president of tlie
IlluminaTing"CoTripany of Fosfon, "of the Boston
Company, the Somerville Electric
Electric Light
Light Company, the Woburn Light. Heat and Power
Company, the Newton and Watertown Gas Light
Company and eight other central-station companies.
These companies are closely associated and supply
electricity to

Boston and

its

environs.

The Boston

Edison Company was organized in 18S6, and the next
year Mr. Edgar went with the young company as
He has been with it ever
general superintendent.
since, rising, by successive steps, to be general manholding the lastpresident,
ager, vice-president and
named office for four years.
Notwithstanding his notable record, Charles LeavBorn near Princeitt Edgar is still a young man.
ton. N. J., in December, i860, he was graduated
from Rutgers College in 1882 with the degree of
He took a post-graduate course in electricity
B. A.
at the same college, receiving the degree of A. M.
in

1885 and E. E. in 1887.

Mr. Edgar had

relatives

not far from his boyhood
home, and he frequently visited there, being brought
It is
up. consequently, in the Edison atmosphere.
not strange, therefore, that soon after leaving college he formed a connection with the parent Edison
company, the Edison Electric Light Company of
New York. He remained with this company, beginning in the original factory, until 1887, when, as
At the time of
before stated, he went to Boston.
leaving the parent Edison company he was its chief
engineer.
In Boston Mr. Edgar has built up a very extena business with an insive central-station business
come that will this year reach $3,250,000. The Boston Edison Company is now building a 60,000-kiloMr. Edgar
watt turbine station in South Boston.
has been president of the Association of Edison IIluminatin.g Companies for three terms and is president of the Massachusetts Electric Lighting AssociaHe is also chairman of the Boston branch
tion.
of the American Institute of Electrical Engineers.
He has been a member of the National Electric
Light Association for years, being vice-president in
1890 and again first vice-president at the time of
his election to the presidency on Thursday of this
He is a member of the Lawyers' and Uniweek.
versity Clubs of New York and, of the Art, Exchange and University Clubs of Boston.
In central-station work Mr. Edgar has always
been noted as an advocate of the storage battery.
He read the first storage-battery paper before the
His company put in the
Institute many years ago.
storage battery in this country, importing a
first
Tudor outfit from Germany. Other evidences of
progressiveness are shown by the fact that Mr. Edgar was one of the first to adopt the Wright demand
meter, after a study of the system in England, and
an
also that he installed the first vertical engines
at

Menlo Park, which

is

—

m

American power

plant.

Mr. Edgar's home is in Erookline. He has a wife
and one son— the latter a lad of 15 who declares
that he will follow his father's footsteps in the electric-lighting industry.

Monday Evening's Reception.
Eastern delegates began to arrive on Sundav. and
by Monday evening perhaps 2CO visitors were in attendance. 60 coming in on the New York "special."
The

first

feature of the

programme was of

a social

CHARLES

L.

EDGAR.

formal resolution adopted the preceding
evening by the Chicago City Council welcoming the
association to Chicago. This was in lieu of the appearance of Mayor Harrison, who was unable to
be present to extend in person the city's welcome.
On motion of Samuel Insull a suitable acknowltext

of a

association's appreciation of the
City Council's resolution was prepared and transmitted to the city authorities. Secretary J. B. Gaboon was not present, owing to ill health, but E. H.
Davis of Williamsport, Pa., the second vice-president of the association, filled his place very acceptPresident Ferguson then delivered his annual
ably.
address, as follows

edgment of the

President L. A. Ferguson's Address.
just closing with this convention has
been an unusually active one for the officers of your
association, as there have been many important matters presented requiring their attention.

The year

Through persistent canvassing, the membership of
the association has been increased in one year more
than 225 per cent., until now we number in our
active and associate membership list 532 members,
452 of whom are active and 80 associates, besides
26 honorary members. The association has become
in one year even more national in its character, and
its importance and value are becoming more generally
recognized.
It has been customary in the past for the president
development
in opening the convention, to review the
cf the art during the year, but we shall this year
depart from the usual custom, following the suggestion of our president of last year.
The president of this association should not be
burdened by detail, and the office should be that of
chief executive, whose duties consist in enlarging
the scope and value of the association's work and
conserving the interests of its members by directing
the forces at his command, rather than that of historian, and the work of review should be done by
one whose daily thought and activity are along the
Hues of watching the development of the art. Following this idea, your president appointed a progress

editor, who has covered, in a very exhaustive and
elaborate report, the development of electricity in
its applications to light and power.
In addition to the standing committees already in
existence at the last convention, there have been
appointed during the year reporters on five special
subjects, all of great importance to the members of
the association.
These reporters have been actively
engaged gathering information and suggestions from
all the members, which they have assorted, sifted
and compiled, and from which they have drawn certain conclusions which will be subinitted to you as
recommendations in the form of carefully prepared
reports.
In most cases these reporters have met with
ready and courteous assistance from the members,
and I am sure, when their excellent reports are read,
all those who have assisted in any way will feel
amply repaid, for they will then appreciate the immense amount of time and effort that has been expended by these gentlemen, who have been so painstaking and unselfish in their work for the association's
good. The reports of these special committees are
not merely perfunctory reports, but represent months
of special and continuous thought, and will prove',
I
trust, as valuable and interesting as the papers
which have been prepared especially for this convention.

The

question box introduced at the last convention

somewhat different manner. It
was considered expedient this year to make a special
this subject, and an editor was ap-

will be treated in a

department of

pointed to handle it. It has grown to such proportions that your president has deemed it advisable to
have the questions and answers printed completely
for distribution at this convention, and instead of
going through the laborious operation of reading the
questions and answers aloud, we have decided to
present the question box to you in its completed
lorm, and, if found desirable, discuss it "at one session of the meeting.
At the last convention there was considerable discussion on the subject of the relation between manufacturers and central-station companies, and I am
pleased to report that through our personal efforts
in taking up with the manufacturers individual cases
as they arose, we have found all the' manufacturers
willing to co-operate with us to all reasonable extent.
We have been very successful this year in
handling several cases of unfair competition, when
they have been brought to our attention, and in no
instance where our assistance has been requested
have we failed in protecting the interests of our
member companies.
Early in the year there was one notable case
brought to our attention, and our assistance asked,
by one of our member companies. The parties proposing the opposition had obtained a franchise .and
city contract for lighting.
We acted in the capacity
of advisers to our member company, and, after considerable effort traced the real backers of the bpposition, and succeeded, by using the influence of the
association and its members, in inducing the manufacturers to discontinue negotiations for the sale of
machinery and the financial houses to reconsider their
proposed support, resulting in a complete abandonment of the proposition, leaving the field clear to the
original company. The value of the association to
this member company in this one case would more
than pay its dues for a hundred years.
The committee on standard rules for electrical construction and operation has been called upon this
year for unusually active work in connection with
the National Electrical Code.
Certain changes in
the rules for overhead construction had been proposed by a committee of the National Underwriters'
Electrical Association, and were under consideration
by a committee representing the American Institute
of Electrical Engineers.
Feeling that some of the
proposed changes in the rules were impracticable,
objectionable and unfair to the member companies of
this association, your president communicated with
the president of the American Institute of Electrical
Engineers, and urged postponement of favorable action on these changes until they might be considered
by the National Electric Light Association. The request was granted, and your committee on standard
rules for electrical construction and operation was
invited to attend the future joint meetings of the
committees of the National Underwriters' Electrical
Association and of the American Institute of Electrical Engineers.
Two meetings were held in Boston, one in February and one in March, at both of which your committee and your president were in attendance and
took an active part. Your committee took the position that no changes could be made in these rules
without a meeting of the conference, consisting of
representatives of all associations interested in the
American Institute of Archisubject, as follows
tects, American Institute of Electrical Engineers,
American Society of Mechanical Engineers, American Street Railway Association. Factory Mutual Fire
Insurance Companies, National .Association of Fire
Engineers, National Board of Fire Underwriters,
National Electric Light Association, Underwriters'
National Electric Association.
This position, after considerable argument, was
sustained, and as a result of the efforts of your
committee, assisted by the committee from the .Association of Edison Illuminating Companies and the
:
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Institute of Electrical Engineers, the underwriters remuved many of tht- objectionable features in the proposed changes of the rules.
The re-establishment of a conference after an
inactivity of five years or more to finally settle all
questions of rules of the National Electrical Code is
of prime importance to the central-station companies
of the countr\', and it will prevent the establishment
of rules by the underwriters whicli might seriously
injure the electrical interests of the conntn.- and retard the development of the industry.
The necessity for closer relations with other associations of kindred character was shown by the joint
work of tile committees of the National Electric
Light Association and the Association of Edison
Illuminating Ctunpanies. in the matter of the National
Electrical Code. The American Institute of Electrical
Engineers, whose member-hip is made up largely of
purely technical men, may lay down some rules, or
the National Bureau of Standards may adopt some
standanls of measurement, which, while they may
appear good from a purely scientific standpoint, may
Ik* exceedingly l)ad
from the business standpoint" of
the members of this association.
Some of the members of this association are also
members of the Association of Edison Illuminating
Companies, and the various state gas and electriclight associations throughout the country, and the
officers and engineers of the member companies are
members of the American Institute of Electrical Engineers, and of the American Society of Mechanical
Engineers, and other similar societies, so that if the
influence which it is possible for them to wield is
brought to bear on any given subject affecting them,
and under consideration by other bodies, there is
no doubt that serious injury to the interests of the
member companies of this association may thereby
I
would recommend to you. therefore,
be prevented.
the appointment of a small committee of forceful
men to watch the movemems of other kindred bodies

American

—

—

May

station business treating of some phase of producby-products, distribution, customers" apparatus,
engineering and testing, and management. It has
been my intention to avoid confining the papers and
reports entirely to purely technical subjects, and to
treat with considerable liberality questions which
might properly be classed under the management of
the central station.
Many of the subjects to be presented are entirely new to this association, and have
never la-en discussed before in our conventions.
To the gentlemen who have so kindly contributed
papers, and to the editors and reporters of the various
cunnnittees whose names appear (.)n the programme,
and to those gentlemen, members of other active
committees, who by their valiant support have helped
me conserve the interests of ihe members, to our
industrious and ever-watchful
assistant
secretary,
who so ably handles the routine work, and to the
electrical press
to all of these, who have been of
such assistance to me in administering the affairs
of the association as its president. I am deeply grateful, and to them 1 extend my most sincere apprecia-

Office

30,

T903

Methods and Accounting,

tion,

:

tion.

Letters

of

Regret.

On

motion of H. L. Doherty the president's addre-- wa- referred to a committee of tliree. Letters

greater part of Tuesday morning's session
was very profitably devoted to the reading of the
report on "Office Methods and Accounting." prepared and presented by \V. M. Anthony, comptroller of the Chicago Edison Company.
It was accompanied by a book of forms arranged with a thumb
index for ready reference. This report is one of the
most valuable ever presented to the association. Mr.
.\nthony is an authority on accounting and office
methods, and the association felt, in listening to him,
that it was being instructed by an expert.
In the
discussion H. L. Doherty of Denver. Samuel Insull
of Chicago, Samuel Scovil of Cleveland and others
touk part. Reference was made to the cost of producing a kilowatt of current, and Mr. Scovil and
Professor Bemis of Cleveland had a good-natured but
nevertheless somewhat spirited passage-at-arms on
this point.
Mr. Scovil said that non-electrical men
(evidently having Professor Bemis in mind) often
made ridiculous statements about producing current
at the switchboard at one or two cents a kilowatthour. Mr. Insull said that true knowledge of the
cost and selling price would check the tendency
toward the municipalization of public-service industries.
Few municipal-plant managers have such
knowledge. W. \V. Bean of St. Joseph, Mich.,
wanted Professor Bemis to explain why he had advocated municipal ownership of electric-light plants
if he knew nothing about the subject.
The professor
could not give a very lucid explanation, and the talk
drifted into a rather acrid discussion of municipal
ownership, which was. however, cut short by the
president's announcement that the hour for adjournI'be

ment had come.

Tuesday Afternoon Session.
The first feature of the session of Tuesday afternoon was the reading of the paper of Sidney Hosmer
of Boston on ".Advantages to Be Derived from Consolidation of Electrical Interests." This paper is
presented entire on page 434.
The discussion was

Hylo

Lamp

SigD over Hotel Desk.

Federal Electric Company's Signs.

Elblight Display.

SOME EXHIBITS OF SIGN AND DECORATIVE LIGHTING AT ELECTRIC-LIGHT CONVENTION.
and engineering societies to confer with them, from
time to time, and to promote a closer relationship
with them, so their actions ma\' not be antagonistic
the members of this association.
There is probably no piece of apparatus in the
construction of the central station at the present
time, the results of which are awaited with such keen
to

by central-station managers as the steam
\Ve have arranged for the presentation of a
paper on this subject by a man who has had much
experience in the operation of one type of turbine,
.md the discussion will be led by others who are
especially versed in the subject, as far as they, as
manufacturers, have been able to acquire knowledge.
\'et I feel that we will not have exhausted the subject at the close of this convention, and when we
>lop to consider that two manufacturers of steam
turbines in this conntr\' have taken orders in 12
months for approximately 540,000-horsepowcr capacity, you may realize what an important factor it
may ultimately become in our business. It seems
wise, therefore, that we should not rest with the information these distinguished gentlemen may give;
us at this convention, but we should appoint a committee of three good mechanical engineers to follow
the development of the steam turbine during the
coming year and report the results at the next coninterest
turbine.

vention.

There

is

a growing

demand

for electric

power

in

important to central-station companies that this business should l>e obtained f<jr their
factories,

and

it

is

Statistics showing the useful and economapplication of electricity in factories, together
with costs at various rates per kilowati-hour. are
not readily obtainable, and I would recommend the
appointment of a ctmimittee of three men from different sections of the country, to gather statistics on
"purchased electric power in factories." and report
at the next convention, or sooner, if found feasible.
In chof)5ing the papers for this convention, I have
tried to touch upon each branch of the central-ervice.

ical

of regret were read from Elihu Thomson, Thomas
A. Edison. Carl Hering. Professor E. L. Nichols of
Cornell. Professor H. S. Carhart of Ann Arbor,
Mich., Dr. W. R. Harper, A. E. Kennelly and others.
As "editor of progress" Mr T.
Martin of New
York then presented his report.

C

T. C. Martin's Report

on Progress.

Mr. T. Commerford M-artin's report as the committee on progress in electric lighting was a long
and valuable production. Beginning with statistics
of the industry-, and noting the increasing use of
incandescent gas lighting, Mr. Martin gives some
interesting figures relating to English and German
central stations, for comparison, and then speaks,
successively, of storage-battery equipment, high-tension overhead transmission and new types of arc
lamps.
J'he Bremer arc lamp is briefly described
and illustrated. Taking up successively high-tension
underground transmission, motors and electric drive,
electric heating and improvements in fuses, the committeeman next devotes considerable attention to
vacuum-tube lighting, speaking of the work of Tesla,

McFarlan, Moore and Cooper Hewitt. Methods of
charging for current are given considerable attention,
and next in order Nernst lighting and the osmium
lamp are discussed. The next subject taken up is
the diffusion <^if ligiit from arc lamps, and then electroliers, chemical work for central stations and the
Hewitt static ciniverler are taken up in the order
named. Consideration of cheaper, production of current brings the writer to the steam turbine, and the
concluding topic is the question of state electrical
laboratories.

Mr.

primed

Martin
in full,

covers

would

Electrician), but

lie

a

wide

field

(his

report,

if

seven pages of the Western
executes his task well, and his
fill

review shows in a striking manner the varied interests that enter into, or are allied with, the electriclighting field.

opened by Peter Junkersfeld of Chicago, who stated
that the machinery in the old stations, operated during a few hours in a few months of the year, is
worth just as much to a central-station management
the

as

equivalent

station.

capacity-

Lieb, Jr.,
cussed the subject briefly.
A. Bement "of Chicago
J.

\V.

in

of

machinerj''

New York

a
also

in

new
dis-

abstracted his paper on
"Boiler and Furnace Efficiencies." This subject was
discussed by W. L. Abbott of Chicago, who said,
speaking of smoke prevention, that some methods
work some times in some places, while, for some
reason for which no one can account, they do not
work in other places. The method described by
Mr. Bement would be a panacea for this almost universal complaint. Mr. Abbott thought, if it could
be applied as it is in the case which he describes.
Mr. Lieb also discussed the paper, as did C. G. Y.
King of Chicago. Alex Dow of Detroit and Mr.

Bement.
"Standard. Transformer Voltages" was the subpaper by John S. Peck of Pitt?burg. This
is an
important subject and will be alluded to at
greater length in a future issue of the Western
Electrician.
It was discussed at length by V. D.
Moody of Schenectady, N. Y.. P. D. Wagoner of
Schenectadv. C. C. Gartland of Sioux City, Iowa.
.Mr. Lieb. "C. F. Hewitt of Elkhart. Ind.. W. G.
Carllon of Chicago, H. J. Gillc of St. Paid. H.
Wirt of Schenectady and the author of the paper
ject of a

C

also

spoke.

Henry Hallberg of New York read his paper
J.
"The Application of Four-ampere Series .Xrc
Lamps for Street Lighting." \ long discussion ensued, the participants being W.
D 'A. Ryan of

on

Schenectady, P. E. Bertrand. H. C. Wirt. Arthur
Williams of New York. Mr. Lieb. W. Worth Bean
of St. Joseph. Mich., and Mr. Hallberg. In connection with this subject. Professor Elihu Thomson's
paper entitled "Notes on Enclosed-arc Lamps" wa=
read by Mr. Ryan. The question of relative lighting
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distances of large units as compared with small
ones for street lighting was gone into at some length.
Mr. Ryan said that the minimum is difficult to determine. He doubted whether it were possible to
go below 4.4 amperes, that is, from a purely lighting point of view, leaving financial considerations
out of the question. Mr. Hallberg closed the discussion by saying that the four-ampere lamp worked
all

right in Cincinnati.

Session.

Before taking up the regular programme President
Ferguson announced the appointment of the following
gentlemen as the committee on nominations: Samuel Insull, Chicago: James I. Aver. Boston; Charles
Secretary Davis announced the
R. Huntley, Buffalo.
appointment of the committee on the president's address as follows:
H. L. Doherty, Madison, Wis.:
C. L. Edgar, Boston, and H. H. Fairbanks, Worcester. Mass.
Charles

American

F. Scott of Pittsburg, president of the
Institute of Electrical Engineers, then read

a paper entitled, "The Young Engineer in the ElecThis paper was discussed by W.
tric-lighting Plant."
B. Jackson of Madison, Wis., John F. Gilchrist of
Chicago. Oiarles E. Hay of Springfield, 111.. James I-

Aver of Boston, J. W. Lieb of New York, Professor
H' E. Clifford of Boston. Professor W. L. Robb of
Hartford. Conn.. W. M. Anthony of Chicago and

W. E. Goldsborough of St. Louis.
John W. Ferguson of the Chicago Edison Company
followed with his paper on "Tactful Relations with
Customers." This subject was considered in remarks made by Leon H. Sherck of New Orleans,
Mr. Gilchrist of Chicago. Arthur Williams of New
York, C- S. Rogers of Youngstown. Ohio, Mr. AnProfessor

the

many

interesting features of the plant.

A

group photograph was taken of the whole
party, and refreshments were served in a tent.
Returning, the Robert E. Burke took a large portion
of the party down the river and out into the lake,
making a landing at the Chicago Yacht Club, near
the Auditorium.
The excursion was successful in
every

President Ferguson appointed \V. M. Anthony of
Chicago. N. F. Brady of New York and Mr. Lathrop
of St. Paul as an auditing committee to examine the
accounts of the treasurer.

Wednesuay Morning

monwealth engineer, who piloted the party and explained

particular.

Thl'rsd.w
The

Morning.

session of the last day opened in an auspicious manner, with a large number of delegates in
attendance.
President Ferguson called the meeting
to order at 10:15 and started the business of the
morning by calling upon John W. Glidden of DeKaU). 111., for his report upon "District Steam Heating."
Mr. Glidden. in his report, went into the subject in a most thorough manner.
The subject of
steam heating, as run in connection with electric
power stations, proved of great interest to the delegates attending this convention, as many are considering the installation of a steam-heating system to
utilize the exhaust steam of their powder stations.
In the course of his paper Mr. Glidden recommended
that a committee be appointed to investigate district
steam heating. Mr. Maunsell indorsed Mr. Glidden's
first

paper ver>- highly and he seconded Mr. Glidden's
motion that a committee for the investigation of the
steam-heating question be appointed. Mr. McGee of
Red Oak, Iowa, suggested that a committee appointed
by the National Electric Light Association without
funds has but little chance to gain the wanted information, as the average heating man has no appliances to test accurately for benefit derived. President Ferguson then suggested that the financing of
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was on exhibition in the convention hall. In this
explanation Professor Matthews gave a very full
and complete discourse on the value of his instrument in obtaining the candlepower of incandescent
lamps.
Mr. Williams of New York then read his paper
on "Decorative and Sign Lighting." He stated that,
as reporter on this subject, he had come to the conclusion that decorative and sign lighting could best
be explained by a series of photographs and illustrations showing the value of this manner of advertising.
During his talk Mr. Williams, instead of reading
his report, called special attention to various illustrations in the printed report of the committee, which
was distributed at the convention.
Immediately after the conclusion of Mr. Williams'
report the remarks of Professor Clifford and the
reports of Professor
Matthews and Mr. Williams were opened to the delegates for discussion.
Professor W. E. Goldsborough. now of the World's
Fair, St. Loui.s, said that the value of the photometer
and its advancement should be impressed on the
delegates.
There was quite a long discussion. Mr.
Ryan exhibited some interesting charts, showing the
effects of colors nnder the arc, Nernst, incandescent
and Welsbach lights. Great difference is shown in
the colors as tested under the different lights. Discussion wa^ then closed by the president, and the
association adjourned until 2:15 p. m.

Concluding Session.

With

a large number of delegates in attendance,
the closing session of the convention was called to

order

at

2:30

p.

m. on Thursday.

President Fer-

thonv of Chicago, C. L. Wakefield of Dallas, 'lexas.
G. VV. Brine of Atlanta. E. F. Phillips of Detroit
and C. M. Lewis of Bellevue. Ohio.
The next subject presented was "The Attitude of
the Employer Toward Benevolent Insurance and Educational Associations Among Employes." considered
in a paper written and read by Arthur Williams of
New York. This was briefly discussed, and then
President Ferguson read, by title. W. D"A. Ryan's
paper on "Light and Illuminating Engineering.'' Adjournment for luncheon was then taken.

WednesdaV Afternoon.
Dr. J. D. McGowan's paper on "First Aids and
Appliances for the Injured" was the first feature
of this session. On motion of Mr. Gille of St. Paul
the doctor's valuable paper was ordered printed for
distribution to all the companies represented, for
the use of employes.
Before pre-enting his paper
Dr. McGowan sent around, for the delegates' inspection, what he termed "two good things" in the
way of first-aid appliances or "accident cases," to
be used in case of injury to anyone employed in
the power house or central station. One of these
"good things" was a box containing a hypodermic
syringe, bandages and other appliances, ready for
instant use, and the other was a box of various
medicines and instruments, such as is used by the

Edison Company in its different central
and on its wagons in Chicago. The doctor's
paper was listened to witli great interest. It will
lie printed in full in a later issue of the Western

Chicago
stations

Electrician.

Steam Turbines.
Professor William Lispenard Robb of Rensselaer
Institute, Tro3% N. Y.. \vas then introduced and
presented a paper on "Steam Turbines." This paper was followed with the greatest attention by the
delegates on account of the apparent imminence of
the steam turbine as the prime mover in large electric power plants.
Professor Robb used many explanatory- diagrams during his discourse and brought
out the advantages of the steam turbine as used in
central lighting stations in a very clear and accurate
manner. W. L. R. Emmet of Schenectady was then
introduced by the president, who said that Mr.
Emmet is entitled to great credit in bringing the
Curtis steam turbine to its present great efficiency-.
Mr. Emmet told at some length of the various
stages of the development of the Curtis turbine,
telling of Mr. Curtis' and his own work in this connection and explaining in an interesting manner the
operation of the Curtis turbine. Mr. Emmet's talk
was particularly valuable, owing to his close connection with the development of this turbine.
The discussion was then brought to a close to allow the
to accept the Commonwealth company's
invitation to visit the new Fisk Street plant, in
which, ultimately. 14 5.000-kiiowatt steam turbines
are to be installed, as described in the Western Electrician of last week.

delegates

About 300 of the gentlemen, in charge of PresiInsull and Vice-president Ferguson of the
Commonwealth company, took ad\antage of the
invitation.
The affair was ver>' well managed.
The party proceeded by special trolley cars to the
\'an Buren Street bridge on the South Branch of
the river, where four boats were in waiting, includdent

ing the electric launch Rotarj- of the Commonwealth
company and the Robert E. Burke, a much larger
craft.
At the plant the gentlemen were divided into
squads of a dozen or 20, each in charge of a Com-

Holophane Glass Company.
Comipaoy.
EXHIBITS AT ELECTRIC-LIGHT CONVENTION.

Benjamin Electric Manufacturing

this .committee

be

left

to

the executive committee.

Mr. Walbank of Montreal gave some of

experiences regarding the gathering of information on
his

this subject.
J. E. Nyle of West Chester. Pa.. Mr.
Gille of St. Paul. ilr. McCabe of Lewistown. Pa.,
and Mr. Brine of Atlanta, also took part in the discussion. The motion for a committee of investigation was carried.
The discussion of steam turbines, which was postponed from Wednesday, was then continued by Mr.
Emmet adding a few words to his talk of Wednesday.
In the further discussion of this subject Mr. Glidden
of DeKalb. III., J. S. Robinson. Columbia. Tenn..
Mr. Maunsell of Topeka. Mr. Gillette, Harold Almert
of Chicago. Mr. Gawger, Mr. Carson. Professor Clifford, Mr. Gille of St. Paul and Mr. Hanks took part.
A paper on "Salt as a By-product" was read by
Alex Dow of Detroit. This paper dealt with an entirely new feature as connected with the electriclighting situation, and was listened to with the closest
attention by those present.
On the closing of the
reading of this paper the president called for discussion upon this paper.
No one wishing to discuss the
subject. Mr. Ferguson introduced Professor Clifford
of the Massachusetts Institute of Technology', who
gave an interesting talk on '"Some Fundamentals in
Photometry." In the course of his remarks Professor Clifford told of many of his experiments with
various photometers. Before the discussion of Professor Clifford's paper. Professor Matthews of Purdue L^niversity was introduced, and he read the report
of the committee on the 'Tnvestigation of Photometric Values of Arc Lamps."'
Instead of taking up the
investigation of arc lamps alone, the committee also
investigated the Nernst lamp, the Welsbach lamp
and the naked gas fiame. Tests of the watts per
candle of the Nernst lamo were shown as made on

guson introduced William Cooper of Cincinnati,
Ohio. Mr. Cooper read a paper on "Relative Advantages of Electrical and Mechanical Methods of
Variable-speed Control for General Power Ser\'ice."
Mr. Cooper's paper dealt very thoroughly with the
different methods employed in the obtaining of variable speed in the different classes of machines, tools,
etc.. in which such speed is required. The discussion
of Mr. Cooper's paper was participated in by W. W'.
Bean of St. Joseph. Mich.. Mr. Llovd of Chicago,
Mr. H. M. Lyman of Chicago, Mr. Gille of St. Paul,
Mr. Williams of New Y'ork, Mr. Lieb of New York,
Mr. F. W. Bowen of Kenosha, Wis., Mr. Brooks
and H. T. Hartman, Philadelphia. Mr. F. E. Smith.
Somenille, Mass., Harold Almert, Oak Park. Frederick J. Pearson, Chicago.
Mr. Cooper closed the
discussion with a few appropriate remarks. The
general discussion dwelt almost entireh' on the advantages of electric drive over that derived from
gas engines, etc.
Robert L. Elliott of Chicago read a report on
"The Theft of Current." Much interest was shown
by the delegates in the reading of this report, as the
iheft of current is experienced in almost all of the
country's lighting stations. Mr. Elliott's paper is
given in full on pages 420 and 421 of this issue.
After Mr. Elliott had finished his report the president^palled upon Mr. Bartlett of Philadelphia for a
few remarks in regard to the theft of current. Mr.
Bartlett described various ways in which theft can
be guarded against, and also told of some of his
companies' experiences in the loss or theft of current.
Mr. Gilchrist of Chicago and Mr, Williams of NewYork took an active part in the discussion of Mr.
Elliott's report.
After the close of the discussion, the president
called for Mr. L. G. Van Ness of Lincoln, Neb., who
was on the program for a paper on "L^iaccountedfor Current."
As Mr. \'an Ness was not present,
the president introduced H. T. Hartman, who had

one-glower, three-glower and six-glower lamps with
various shades. Tests of direct-current arc and
Nern-t lamps were shown by curves plotted to show
candlepower. Tests were made on different kinds of
mantle gas burners, and curves plotted and shown
gave a clear idea of their comparative values. The
effect of putting different shades on the gas burner

leisure.

a plotted curve. The tests showed
naked gas flame varied from seven to 27
cpndlepower. Professor Matthews gave but the gist
of the committee's report. He then gave an explanation of the Matthews' integrating photometer, which

N. F. Brady, representing the committee on president's address, made a report recommending that a
committee of three engineers be appointed to report
at the next annual meeting on the development of the
steam turbine. It was also recommended that this

was

also
that the

shown by

prepared the Question Box for 1903. Mr. Hartman
read a short portion of his report and left the remainder for the perusal of the delegates at their
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nimittee be authorized to expend a sum not to exIt
ceed Si.oco in the investigation of this subject.
was also recommended that a committee of three
members be appointed by the president to collect inVrmation and report at the next meeting on the
l.jcct of co-operation with kindred bodies and enThe committee also recomgineering societies.
mended that the Question Box be continued in its
present form, and that a progress editor be appointed and also reporters on special subjects. The

committee

that the president's
distributed to the member?

used

address be printed and
The committee's report was
in pamohlet form.
adopted.
The association then resolved itself into executive
session for the reading of the reports of the various

in greater

Mahler of Chicago,

F.

L.

district

manager of the
was in at-

Engineering Company,

Curtiss-Crippen
tendance at the convention.

T. H. Bailey Whipple, assi-tant to the second
vice-president of the Sawyer Manufacturing Electric

Company, was on hand.
.A..

attendants at

the

convention.

Assistant Western Manager Edgar H. Hammond
of the American Electrical Work^ did his usual excellent work on behalf cf his wire.
Secretary' Thomas R. Mercein of the Northwestern
Electrical .Association put in an appearance, and, as
usual, made a pleasing impression.

Manager George Brinton Davis of the Standard
Chemical Company of Boston exploited the merit'i
of soaposo as an unexcelleed station cleaner.

The American Push-button Telephone Company
of New York city reports an order for 500 telephones
to go to Japan, secured at the convention.
EXHIBIT.

and committees and the election of officers
for the ensuing year.
In executive session ihese officers were elected:

officers

President

— Charles

Edgar. Boston.
Livermore.

L.

— S. B.
vice-president — John

vice-president

Fir^t

Winona.

Minn.
W. Lieb, Jr.. New
Second
"
York.
Executive committee Louis A. Ferguson of Chicago, H. H. Bottomley of Fall River. Mass., and Alex

—

Dow

of Detroit.
The secretan- and treasurer will be appointed by
It is not unlikely that 'Ernest H.
the new president.
Davis of Williamsport. Pa., will receive the appoint-

ment.

Boston was selected as the next place of meeting,
and the association "adjoumed-subject to the call of
the officers.

J. A. Johnson, secretary of the Kuhlman Electric
Company, arrived Wednesday morning and interested central-station men in the Kuhlman transformer.

A. H. Charles Dalley, representing the LTnderfeed
Stoker Company. Oiicago, looked after the interests
of the Jones stoker, manufactured by this company.

General Manager John S. Speer of the Speer CarCompany wa> West on a business trip, and
stopped over for a couple of days at the Auditorium.

bon

The H. W. Johns-Manville Company of New York
exhibited a line of its various specialties, which were
examined with interest by many delegates and visitors.

President George L. Lindsley of the Lindsley
Bros. Company. Chicago, and J. Alexander Navarre,
assistant business manager, looked after the Lindsley
interests.

The Sprague Electric Company this time made no
The company was represented by Messrs.

Convention Notes and Pprsona! Gossip.
Harry

P.

Company

Moore represented

of Boston.
S.

B.

Condit.

Jr.,"

Luthy of the Royal Electric
from Peoria.

strolled- in

The Adams-Bagnall

Electric

person of

Pomeroy

in the

J.

G.

was

Com-

Company appeared

J.

New York office of Baker
with the eastern contingent.

Lowthian of the

J.

Co., arrived

Monday

William Goltz, the well-known electrical engineer
of Chicago, spent considerable lime at the meeting.

and Alexander Henderson of the conduit de-

McCarthy

of the

American Con-

Company was on hand on Wednesday

after-

noon.
Pittsburg appeared this time in the person of
Charles P. Hill of the Doubleday-Hill Electric Company.

Mr. Moloney of the Molcmey Electric Company
was constantly on hand, doing the honors for St.
Louis.

George W. Conover. the well-known Chicagoan.
mingled with his many friends in attendance at the
convention.

The Miller .-Knchor Company, Norwalk. Ohio, exhibited the Miller anchor for electric-light and teleC.

poles.

E.

Corrigan and H. G. Osburn of the Osburn

Company made many new

friends

for "Flexduct."

Forec Bain, the well-known electrical expert of
Chicago, mingled with the delegates and guests at
convention.

the

The India Rubber and Gutta Percha Insulating
Company was represented by General Sales Manager
James B. Olson.
Vice-president A. H. Patterson of the Phoenix
Glass Company arrived on Monday with the New

York

delegation.

Hammctt

of the western office of the H. B.
of vitrified-clay conduits,
looked after the interests of his company at the
convention. The Camp products are very extensively
J.

.\.

J.

"King Coale" of the Minneapolis office of the
Columbia Incandescent Lamp Company arrived on
Wednesday.
Mr. Garrison was detained at his

home

in

St.

Louis by a slight attack of

illness.

Misses Billings and Douglas, as usual, earned the
kindliest remarks from all convention delegates by
their indefatigable energy and courtesy in handling
the trying details relative to convention business.

The Gould Storage Battery Company was. as usual,
represented by Western Manager E. L. Draffen. asby Harry B. Oakman, A. S. Hubbard and Ed.
Lyndon. Mr. Draffen made no attempt at an exhibit.
sisted

The Benjamin

Electric

Manufacturing Company

exhibited at the Auditorium the "wireless clusters."
This comoany is making quite a specialty of these
clusters, as well as doing an extensive supply business.

A. O. Kuehmsted. R. H. Watson and G. M. Ellis
did the honors for the Gregory Electric Company,
Chicago. At the reception on Monday night Messrs.
Kuehmsted and Watson were accompanied by their
wives.

Among those who were constantly in attendance
was Purchasing Agent Holmes of the Chicago Edison Company.
Mr. Holmes mingled in the gay
throng on Monday evening accompanied by Mrs.
Holmes.
The John A. Roebling's Sons Company was represented by H. C. Gieffell. Chicago: F. W. Harrington. New York
D. F. Ivins. Trenton. N. J. George
C. Bailey. A. B. Conover. Jr., William H. Singluff
and H. C. Griffen, Chicago.
;

:

C. F. Zeigler of the Reynolds Electric Flasher
Manufacturing Company was energetic enough to see
that the Reynolds flasher did most excellent work
as an advertising aid to the Westinghouse company
and to the Electric Appliance Company.

Assistant
tric

Manager

Company and

E. R. Grier of the Bryant Electhe Perkins Electric Switch Man-

Of course, ubiquitous Henry C. Eddy of the .A.merican District Steam Company managed to drop into
the convention to appear as the exponent of the
Holly steam system.

Gutmann wattmeters.

Flexible Conduit

pany of New York: H. F. Tate. W. S. Eckert,
B. Honan, W. H. Pearl and F. B. Switzer.

Daniel C. Hemingray. the genial secretary of the
Ky.,
Glass Company of Covington,
with his many friends and customers at
the convention.

Ohio.

phone

represented the
National Conduit and Cable Com-

the

mingled

.

duit

The following-named gentlemen

Baltimore was represented in true southern style
The Electrical Material
William J., Flanery.
is eastern and southeastern agent for Duncan meters.

R. C. Lamphier of the
Springfield, accompanied
ri the company, made

S.

exhibit

Company

Treasur£r William Coale of the Sterling Electrical
Manufacturing Company did the honors for Warren.

Manager W.

staid late.
Mr. Sweeten has a very novel
consisting of a complete telephone system.

Hemingray

of Chicago.

the convention
J. Holt Gates of Chicago was at
extolling the merits of the engines he handles.

&

•'xbibit.

Kittle

General Manager W. V. Sweeten of the American
Push Button Telephone Company was on hand and

bv

course. G. G.

pany

The Nernst Lamp Company was represented by

partment.

The cultured Bostonian,
constantly in attendance.

Of

Chase-Shawmut

the

R. Pinckard and several

Vice_-president C. W. Rice. M. W. Hanks and R. H.
Lee, Jr., of Pittsburg and A. E. Fleming, G. E.

interests of

Hibbard. western agent for the Varley
Duplex Magnet Company, was one of the constant

i

W.

Bennett and F. H. Carpenter of Chicago.

Ravenna. Ohio, appeared in the person of J. B.
Estabrook. assistant secretar>' and treasurer of the
Colonial Electric Comoany.

Charle-

ELECTRIC APPLIANCE CO.MPAN\

Frederick Nelson,

ester.

others.

ever.

John H. Fowler of the Fowler-Jacobs Company,
producer of cedar poles, mingled with his many customers at the convention.

recommended

tinally

over the country, and seem to be

all

demand than

^lay 30. 1903

Camp Company, maker

Sangamo

Electric

Comnany.

by Secretary Jacob Bunn
an interesting exhibit of

M. Jesse Brayton, manager of the

electrical

de-

partment of the Utica (N. Y.) Gas and Electric
Company, fulfilled a promise made earlier in the
year and visited the convention.

The Cutler-Hammer Manufacturing Company,
Milwaukee, made no exhibit, but was fully represented by the following-named gentlemen: F. R.
Bacon. H. H. Cutler, A. P. Munning.
Past-president Henry L. Doherty of the National
from Denver.
Flectric Light Association arrived
Colo., to do his part at the Ferguson convention of
still
unmarried.
Mr.
Doherty
is
1903.

Stanley recording wattmeters, manufactured by the
.Stanley Instrument Company of Great Barrington.
Mass., were forcibly called to the attention of the
delegates through attractive literature.

Sunny handled the

financial end of the
entertainment of the visitors for the local interests,
and, as might be exnected. he did it so well that

Mr.

there

B'.

E.

was no lack of the sinews of war.

Wallace of Chicago, the well-known reprefor the Hazard and Waclark companies,
improved the opoortunity to renew his acquaintance
many
old-time customers and friends.
with
J.

B.

sentative

The Westinghouse interests were represented by
some 40 men at the convention. From the home
office in Pittsburg
there came Frank FI Taylor.
Arthur Hartwell. W. H. Whiteside. C S. Cook.
John S. Peck, F. N. KoUock. Tr., S. H. Anderson.
G. B. Dusinberre. W. M. Probasco. H. P. Davis
and Charle-; F. Scott. The Chicago office was represented by T. P. Gaylord, Ervin Dryer, C. W. Reg-

WESTERN ELECTRIC COMPANY
ufacturing

S E CHIBIT.

Company

arrived from Bridgeport in ChiMr. Grier was warmly welcomed

cago on Tuesday.
by his many western friends.

The Electric City, the house organ of the Chicago
Edison Company and Conunonwealth Electric Company, issued an attractive "convention supplement"
with its May number. Portraits of the officers, with
interesting information, were given.
George F. Porter, formerly secretary of the National Electric Light Association, and now sales manager of the Atlantic Insulated Wire and Cable Company of New York, looked after the interests of his

company in his usually skillful manner.
The oscillating electric fan displayed by the Shedd
Electric and Manufacturing Company of New York,
with its deflector, was inspected with interest by
many of the delegates. President R. J. Peterson
looked after the interests of his company.

W. R. Mason, western manager of the Mechanical
Boiler Cleaner Company, was, of course, in attend-
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The Garrigus boiler cleaner made by this company has been adopted by a number of the central
stations through the efforts of Mr. ilason.

ance.

Homer

Niesz of the entertainment committee,
who managed the entertainment features for the ladies, covered himself with glory through his courtesy at the reception and in all matters appertaining
to the pleasure and comforts of the ladies.
E.

The exhibit of the Economical Electric Lamp Company, maker of the "turn-down" incandescent lamp,
The company was repreattracted wide attention.
sented by Mr. Loebenthal. who had no difficulty in
managers
in his lamp.
central-station
interesting
Western Sales Manager William M. Porter of
the Alphaduct Manufacturing Company was constantly on hand and made a very interesting exhibit
Mr. Porter and Mrs. Porter, with
of alphaduct.
Miss Porter, attended the reception on Monday night.

and

Messrs. Bennett
themselves with

Low was

Mr.

429

Roll as usual distinguished
novel advertising schemes.

their

accompanied by Mrs.

attractive daughter at the reception

Low

and

Monday

hi^

evening.

Assistant Alanager of Sales R. J. Russell of the
Wagner Electric Manufacturing Company arrived
bright and early Tuesday morning. Mr. Russell reports the company's business as being phenomenally
good. In fact, it requires the straining of every
nerve to keep up with orders for the Wagner product.

Western Manager 'E, A. Jenkins of the Paiste
Company made no exhibit at the Auditorium convention, but nevertheless Paiste switches were decidedly in evidence. Mr. Jenkins has built up in the

Richards and Charles D. Knight, did the honors for
their company at the convention.
In this connection
it is not inopportune to repeat the announcement to
the effect that the National Electric Company is the
newly organized institution that has been started
by the Christensen Engineering people to handle its
recently established electrical branch.
G. M. Gest, the conduit contractor of New York
and Cincinnati, assisted by F. C. Mott and W. T.
Jackson of Cincinnati, were at the convention. Mr.
Gest is one of the best-known conduit men in the
country, and has made some of the largest installations in that line.
entirely new, were

N. Boyer, manager of the supply department of
General Electric Company's Chicago office, accompanied by Mrs. Boyer. constituted one of the
most popular couples at the reception on Monday
F.

course. Western Manager Pierce of the ManElectrical Supply Company was on hand
Mr. Pierce has built up a great business for
the Manhattan company, and his store on Fifth Avenue is now recognized as one of the standard houses
in the West.

Of

night.

Mr. Boyer

daily.

and

is

Sutton Carbon Company arrived on Wednesday
The Dickey^utton Carbon Company is
morning.
running full blast in Lancaster, and is verj' much
with
the reception its product has met in
gratified
the electric-lighting trade.

..

manager

devoted

line

friends are legion,
the West has a
of employed than

in

course, the Chicago Insulated Wire Company
This time, however, Mr. Wm. M. Smith
of the company succeeded in bringing Mr. Turlay.
This latter gentleman is so well known to the electrical trade that he needs no introduction, but heretofore he has delegated all conventions to Mr. Smith.
It is rumored that this will not be Mr. Turlay's
last convention.

Of

was

leaflet

the Dickey-

man whose

Germany.

PITTSBURG SEWER PIPE AND CONDUIT COMPANY

General Manager Edmund Dickey, of

a

S. Maurer and E. Kearns did excellent work
J.
advertising Hart & Co.'s specialty. Hart & Co.'s
balloons floated above the interesting exhibit of the
Red Cross lubricant for commutators, as well as a
number of other specialties. This compound has
won for itself an extensive sale not only in this
country but in the United Kingdom, Holland and

Francis Beidler & Co. of Chicago, producers of
cedar poles, entertained its customers and friends
The Beidler poles are used by
at the Auditorium.
many of the electric-light companies throughout the

are in attendance.

is

said that no

"Boyer."

Auditorium Annex.

Western Manager George B. Foster of the Bullock-\^"agner Company was one of the most welcome
guests at the reception on Monday evening. Mr.
Foster is one of those bachelors \yhose presence is
felt to be a necessity at every function where ladies

it

more thoroughly

Of course the Okonite Company rose in the firmament, and this time the star of them all was personated by Geo. T. Manson. Just previous to the
reception, however, Manager Chas. E. Brown of the
Central Electric Company gave a little dinner at the

tasty

of

the

hattan

a

interesting Gest ''wrinkles/'
in the Annex.

The Dearborn Drug and Chemical Company

Ernest L. Clark of the Valentine-Clark Company
his mark this time at the convention by bringing Mrs. Clark. It is said hereafter Mrs. Clark will
Mr. and Mrs.
not be absent from any convention.
Clark attended the reception and they met a bevy
of friends.

distributed

shown

Chicago, as usual, came to the front with a novel
advertising scheme.
This time the boiler doctors
were advertised in the shape of a ball and socket
puzzle that created lots of sport among the delegates.
President W. H. Edgar and R. F. Carr w-ere
on hand in the interests of the company.

made

country. The company
among the delegates.

Some

West

a great

someone put

as

S

EXHIBIT

demand
it,

for his company's goods, and.
Paiste switches are diamonds, not

paste.

ITie Jandus Electric Company was represented by
Western Manager J. H. Cooke. Mr. Cooke made
no attempt at an exhibit of the Jandus enclosed arc
lamps, electric fans or small power motors, but it is
needless to say that the Jandus goods were in evidence just the same, as Mr. Cooke was everywhere

there.

In electing as chairman of the entertainment committee James Wolff of the New York Insulated Wire
Company the local electrical interests made no mistake.
The tally-ho ride on Tuesday under the man-

during the meetings.

The Standard Underground Cable Company,

as

is

custom, occupied one of the handsomest parlors
convention. Western Manager J. R. Wiley.
Chicago, was in attendance in company with E. J.
Pietzcker, W. M. Rogers. C. J. Marsh of New York
city, T. E. Hughes of Philadelphia and A. A. Anderson of Pittsburg.
its

W"eslern"'Mana'ger ShainwaM of the Standard
Paint Company, as usual, made a most excellent
impression by the presentation of a very valuable

at

the

A. P. Munning, general sales agent of the Cutler-

Hammer Manufacturing Company, came from the
New York headquarters of the company to look
after the interests of his concern.

widely and favorably
is

most indefatigaole

known
in

Mr. Munning is
and

in electrical circles,

bringing the Cutler-Hammer

products to the front.
Charles E. Coleman of Eugene Munsell & Co.
made quite a hit with his mica light reflector. This
a new incandescent-lamp shade made out of mica

is

and metal, as a sort of substitute for the glass shade.
Mr. Coleman fitted uo a number of chandeliers in
the Auditorium with these shades, and they attracted
considerable attention.

General Manager Geo. C. Keech of the western
branch of the Bryan-Marsh Company headed a handsome contingent of Bryan-Marsh lamp men. Assisting Mr. Keech were L. P. Sawyer, general manager of the northwestern district office, E: H. Haughton of the Cincinnati district office, J. S. Corby, J. L.
Barnard and A. G. Bowers.
ALPH.A.DUCT MANUF.\CTURING

COMPANY

S EXHIBIT.

This time the gift, presented with the
souvenir.
compliments of the Standard Paint Company, was
a memorandum book "fit for a kin<^.'"
Francis

mond
mond

Raymond was accompanied by Mrs, Rayon Monday night. Mr. Ray-

at the reception

did the honors for the General Incandescent
Arc Light Company. Among the other G. I. men
were J. Henrj- Hallberg. H. P. Ball. Fred Johnson
and H. B. Coles of the Cleveland office.

'Ask Kirk" was the unique advertising sisn disMcRoy Conduit Company of Chicago,
Brazil, tnd.. and
New York, v Western Manager
Kirkpatrick made a hit with his "Ask Kirk" sign,
and it is safe to say nothing could have better adplayed by the

vertised his institution than this

little

placard.

Keuffel & Esser Companv made an interesting
exhibit of their various specialties.
The Keuffel &
Esser Company does a large business among electrical
designers and draftsmen with its various tvpes of
slide rules, and a full. line of these were exhibited, as
v/ere also tape lines and mathematical instruments.

The

The

Electric Appliance
W. AV. Low

bv President

Company was

represented

and a host of lieutenants.

Vice-president F. S. Terry of the Sunbeam Incandescent Lamp Company put in an appearance on
Tuesday. Mr. Terr>' is one of those indefatigable
workers in the lamp field that has made his presence
felt from New York to San Francisco, and he has
won for himself a reputation of being one of the
ablest organizers in the electrical field.

President Frank S. Beardslee of the Beardslee
Chandelier Manufacturing Company came from his
factor>' Tuesday afternoon in time to become one
of the group of central-station and electrical people

on

photographed

the

Art

Institute

steps.

Beardslee has met with great success in his
manufacturing business in Chicago.

Mr.
fixture

Millard Hopkins, vice-president of A. P. Hopkins
Co. of Escanaba. Mich., oroducers of cedar poles
ties,
was everywhere in evidence at the convention and did most excellent work for his company.
The Hopkins company is one of the largest producers
in cedar poles, and has supplied some of the leading

&

and

electric-light

companies

in

the West.

L. Hutchison of the National Electric Company of Milwaukee. In company
wi'h Charles G. Burton, manager of the Chicago
office, and C. L. W^aters. chief engineer, and F. L.

Manager of

Sales

F.

AMERICAN CIRCUJ AR LOOM COMPANY S EXHIBIT.

agement of Mr. Wolff was voted a great success
Assisting the chairman were his
by the ladies.
cousins, the Misses Florence, Belle and Jane Bissicks and Miss Millikin.
Secretary and Manager J. H. McGill of the Crescent Company, Chicago, was daily on hand in the
rotunda. Mr. McGill has been busy for several
months reorganizing the Crescent Company and adThe Cresvertising the various Crescent specialties.
cent commutator compound and cord spool are novelties that have made a wide sale for themselves
all over the United States.

W.

&

F. S. Churchill, Jr., representing
Bro. of St. Louis^ did considerable

time Mr. Churchill was exploiting

N. Matthews
knocking. This

a novelty in the

shape of a steam scale knocker. Through the aid
of this interesting device the scale is literally knocked
from the sides and tubes of the steam boiler. It
is needless to say that Stombaugh guy anchors also
were not forgotten by Mr. Churchill.
General Sales Manager Henry Geary came to the
convention from Fo^toria and arrived early Wednesday morning. At Chicago Mr. Geary met General
Manager J. R. Crouse of the company's Cleveland
office and J. B. Crouse.
B. G. Tremalne of the
Fostoria Company also arrived on Wednesday acrompanied by his brother, Secretarv and Treasurer
H. A. Tremalne of the Crouse-Tremaine Carbon
Company. Incidentlv it mav be .said that under Mr.
Geary's management of the sales department the
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Fostoria Company has expanded in a most gratifying manner. A recent visit to the factory revealed
of trade most gratifying; overtime
a condition
work wa> the order of the day and there were few
the
week that the Fostoria factor^' was
in
nights
not running full blast.
A. R. Bailey, one of the oldest and best-known
makers of conduits, and now general manager of
the Pittsburg Sewer Pipe and Conduit Company of
Pittsburg. Kan., ably represented the interests of his

company at the meeting. The Pittsburg yitrifiedclay conduit is already widely used in the West, and
said that Mr. Batley has secured a number
ii
is
of new customers through the convention.
.Arthur

the

Jones,

gentleman so long
pany, has severed

well-known courteous

electric

identified with the Sprague Comhis connection with that institu-

and appeared at the convention as the Cook
County representative for the National Electric Company of Milwaukee. Mr. Jones will have his head(juarters with Manager C. G. Burton of the National Electric Company's Chicago office.
tion

B. C. Kenyon of Diehl fame liandled fans with his
This time Mr. Kenyon was
usual exquisite grace.
exploiting his novelty in the shape of the Coleman
combined guard and deflector fan now being pushed
>(( strenuously by the Diehl Manufacturing Company.
The fact thai the Diehl company has its reputation
at stake behind this deflector fan is a sufficient guaranty that it is a decidedly meritorious article.

The ladies were well cared for by the entertainment conmiittee. of which Mr. James Wolff was
chairman. They were taken for a tally-ho ride on
Tuesday, visiting the South Side parks and boulevards and stopping at the Washington Park Club
luncheon.

for

were entertained
ter, where "The

On Wednesday

the

visiting

mingling with the delegates at Chicago. The stop
now being exploited by Mr. Palmer places an electric motor or motor-driven machine under control

from any number of places in the factory. From
Mr. Palmer it is learned that Pittsburg has proved
tremendous market for these stops.

a

Julian Roe was constantly on hand and did the
honors for the Crocker-Wheeler Company. Mr. Roc,
with his usual farsightedness in the matter of
catchy advertising, distributed a valuable souvenir
in the shape of a matchlxix that will undoubtedly be
kept in the pockets of many friends of the CrockerWheeler Company. He also distributed a little booklet on electric lighting.
Putnam .\. Bates of .\mpere,
Charles W. Startsman of Ampere and Mr. \\'hipp]e
of the Chicago office were also in attendance.

President M. K. Eyre
arrived al the

the Buckeye Electric
Auditorium on Tuesday
morning.
Mr. Eyre came direct from Cleveland
and was joined by Chicago Manager J. H. Cooke of
ihe Buckeye company and Mr.
Bonham.
From
general reports the Buckeye Electric Company has
through Mr. Eyre's conservative management, increased not only the company's sales, but also ihe
excellent reputation of its lamps. The Buckeye company this time made no attempt at an exhibit.

of

Company

General Manager Frank MacGovern came out from

New York

in

the interests of the Rossiter-McGov-

Mr.
McGovern was jonied in
Chicago by his St. Louis manager, J. A. Peirce. The
Rossiter-MacGovern company has been wonderfully
successful as buj-er and seller of second-hand electrical machinery and its extensive dealings in the
West have been noticeable. Manager Peirce of the
St. Louis office has done excellent work in extending
ern

Company.

May

1903

30,

apparatus department. E. M. Scribner, E. W. Rockefeller and P. T. Ackerson, assisted by Messrs. Ferris. Field, Milnor. Aaron, Brown and Devine, looked
after the interests of the supplies department.
Mr.
Otis of the switchboard and construction department, and Mr. Kretchmar of the advertising department, were also in attendance.

Of course, that old timer. Western .^gent .A. M.
Searles of the Warren Electric Manufacturing Company, was in attendance at the Auditorium.
Mr.
Searlts was indefatigable in liis energetic cxploiture
of tlie Warren alternators.
The Warren company
during the last year has almost doubled the capacity
of its works.
A visitor at Sandusk\' would be surprised to note the phenomenal growth of this most
successful institution during the last two years. The
Warren alternator, too. has won for itself as a thoroughly reliable machine a reputation second to
none in the world.
The Messrs.

Com-

Gilchrist of the Federal Electric

pany were decidedly in evidence at the reception
and in the matter of exhibits. Federal electric signs
were all over the Auditorium and attracted much
favorable comment.
The campaign now being carried on by the Federal company instilling into the
central-station mind the good business policy of encouraging user>: of current to consume more and
more, is one that not only reverts to the advantage

company but

of the Federal

man

to the central-station
signs are conceded to be
for the central-station man.

Federal

well.

as

money makers

Edward W.
strument

Jewell

of the Jewell

Company, through

a

Electrical

delay

slight

in

Inthe

ladie-;

matinee party at Powers' TheaLittle Princess" was the attraction.

at a

the Triumph Electric
not resist the temptation to steal
away from one of the busiest offices in Cincinnati
lo mingle with his many old friends in Chicago.
Mr. Jacob, although still a young man. is an oldtimer so far as the electrical business is concerned,
and his -uccess as manager of the sales department
of the Triumph Electric Company has been phe-

Manager W. H. Jacob of

Company

could

nomenal.

& Seymour came nobly to the front this time
person of Secretary and General Manager
Salisbury
and Western Manager John W.
n. E.
Mr. Salisbury reports a most flourishing
Brooks.
business at the company's factory, and the busy appearance of the company's western office indicatealso that Western Manager Brooks is contributing
a goodly proportion of the orders that keep it in
Pass

in

the

such

full

blast.

Secretary and Treasurer James Porter Gilbert arrived from Niles. Ohio, on Tuesday morning^ to
look after the interests of the Standard Electrical

Manufacturing Company. Mr. Gilbert was assisted
liy T. H. Babcock. Chicago agent of his company.
Mr. Gilbert only started the manufacture of the Star
lamp during the last year, and already the product
of his factory has met with rapid sale throughout
the United States.
The Duncan Electric Manufacturing Company of
Lafayette, ind.. made an interesting and attractive
exhibit in one of the parlors on the second floor.
This exhibit was devoted exclusively to the Duncan
meters. The Duncan meter has been received with
pronounced favor throughout the West, and the exhibit at the .\uditorium enabled delegates to see for
themselves by actual inspection the many fine points
of the

instruments.

U was conceded that the National Carl>on Company
put on one of the l>est fronts at the convention.
glance at the following list of name- indicates that
there is method in the sales policy pur-ued by the
F. W. Wilgeneral sales manager. N. C. Cotabish
kins. A D. Spear. F. H. Murrav. F. C. Park. F. H.
McDowell. F. J. Kvsela. .A.. V. Ward. A. G. Henn-.
The
A. C. Carrier, Wallace O'Conner. D. D. Dickey.
National company has on its l«)oks 440 plants using

A

:

Columbia carbons.
of the Standard Vitrified Conduit
of New York were ably looked after by
\ice-president and Secretary B. S. Barnard of New
^'ork.
This company's literature was seen everywhere throughout the hotel, and Mr. Barnard wakept busy at all times explaining the merits of his
product. Not only did the company make new
friends through the efforts of Mr. Barnard. Init it
was also rewarde<l with a number of orders, which
were secured by him.

The

interests

Company

Western Manager Thos. G. Grier of the .\merican
Circular Loom Company did himself proud in the
production of nne of the most unique exhibits al the
Auditorium.
Mr. (iricr. however, generously gives
credit to his young lady assistant for aid in the
iimductinn of the artistic points in the exhibit. Mr.
Grier was joined at the Auditoriinn by General
.Manager Clark of the company's eastern office and
Mr. Corey
ihc popular and ubiquitous Kirkland.
was also in attendance.

banner Eleclric Company.
EXHIBITS AT ELECTRIC
the company's influence throughout the middle West
and Southwest.

St.

Manager of

Sales Charles Blizard of the Electric
Company arrived in Chicago to attend the reception on Monday evening. Mr. Blizard
was assisted at the .\uditorium by H. B. Gay. the
company's Cleveland representative. G. H. Atkin,
Chicago manager. O. E. Osthoff. the company's Chicago engineer, G. H. Hill of Chicago and R. H.
Klander of St. Louis. Mr. Blizard was elated over
the fact that his companj' has just closed in St. Louis
a contract for a storage battery that is said to be
the largest accumulator plant in the world.

Storage Battery

The Banner

Electric

Company

of

Youngstown,

Ohio. apDcared in the persons of General Manager
W. L. Norris and other gentlemen. Mr. Norris is
devcFoping. in addition to a most extensive lamp
liusiness. a line of electrical specialties which he
had hoped to be able to present at the convention.
In this matter there was some delay, and. a- a consequence, the Banner exhibit consisted solelv of Banner lamps. .\n interesting folder most modern in its
conception and entitled "A Banner Solilonuy." told
the story of the merits of Banner lamps in a most
uni(|ne

manner.

Ihc Western

Electric Comi)anv hnd on'" of the
mo.-.( attractive exhibits nt thr- ronvention.
In Room
toj, .Auditorium Hotel, it exhibited a line of sample
"ircu it-breakers, switclu"; and various tvpes of arc
lamps, a- well ;)- American t ran '^formers. Sunbeam
lamps and a full line of fans. In the .Auditorium
.-\nncx the cfimpanv installed a tiiotor-rfencrator set
a conndetc

.'S-l'Cfht ?lternatincr equipment, with
'-•mns Histributod throuehout various narts of the
''"IpI.
TVf evhiliits were in charf'e r'f William S.
Hjne and L. G. Ba-^selt. Messrs. Stockton, Squire-.
Howlett and Col>b looked after the interests of the
.'ind

F, S. Palmer, ihc nopular representative of ilio
Consolidated Engine Slon Company, seized the op-,
portunity of the electric-light convention to make a
western trip, and al the same lime spent three days

N. Ewing and

Secretary Milton Mills
Louis, arriving Tuesdav morning,
to represent the Ewing-Merkle Electric Company of
St. Louis.
The strides made by this new concern
since its organization last w-inter have been phenomenal. It now occupies a very large and handsome building on Pine Street in St. Loui^. and is
This
carrying six floors of most valuable stock.
success is not to 'be wondered at. as every executive
of the company is an old and experienced man in
the electrical supply business.
President

came up from

Crouse-Hinds Electric Company.

LIGHT CONVENTION.
was not
Wednesday morning.

arrival of hi- exhibit,

play until

was

It

however, to catch the convention

open his

to

al>le

at

disjust in time,

full

tide.

Mr.

Jewell presented a handsome line of switchboard
and portable instruments, including the Jewell illumiThere was also
nated-dial ammeter and voltmeter.
shown a complete battery outfit, also Jewell circuitMr.
breaking switches, ammeters, voltmeters, etc.
Jewell has won for his instruments a reputation for
accuracy and reliability second to none in the United
States.

The Crouse-Hinds Electric Company made a
most interesting exhibit. Messrs. Crouse and Western Manager Frederick F. Skeel were constantly
in attendance.
The Norbitt specialties, which have
recently been introduced in the West through the
energetic cxploiture of Manager Skeel, have met
with a most favorable reception. The Crouse-Hinds
switch business has also grown to an extent that
necessitated extensive additions to the factory.
It
is
not too much of a compliment to .state that a
portion
the
company's
present
prosperity
is
large
of
due to the successful sales made throughout bis'
territory by Mr. Skeel.
F. G. Bolles of the advance
Bullock Electric Manufacturing
stantly in

department of the
Company was conMr. Bolles made no attempt
from the fact that the com-

attendance.

at an exhibit,
doing such a large business, especially in
However, as chairman
electrical machinery.
of the Ohio state committee on standardization of
literature. Mr. Bolles was most indefatigable in his
work urging manufacturers to "standardize your
literature."
Mr. Bolles also again perpetuated his
identification scheme that proved so valuable at last

this

time

pany
heavy

is

Bullock book and

were

By

the aid of the
buttons, delegates

convention.

electric-light

year's

the

numbered

easily identified.

The Fort Wayne

Electric

Works had
Followinc

contingent of renre-entativcs.
names of the Fori Wayne men

in

Hunting. P.

J.

eral

Manae:cr F.

S.

W. C. Knight of the
A. A. Serva of Fort Wayne. E. A.

cinnati office.

St.

office,

Frank McMaster.
chiefly

of

a

liny

assisted

by

J.

The Fort Wayne
revolving

fan

are

large
the

Louis

office.

Warner

transformer department and Manager
of the Chicago

a

attendance: GenRvan of the Cin-

A.

of the
Walter S. Goll

Ravmond and

exhibit consisted
that won

motor

—

;

;

.
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many friends, and also a Fort Wayne desk fan
motor.
In addition to these there were presented
a line of type-K motors, type-A transformers and a
full line of bulletins.
The General Electric Company occupied the large
south parlor on the first t^oor of the Auditorium
Hotel. Among those representing the company who
attended the convention were: J. R. Lovejoy, general
manager lighting, railway and supply departments;
B. E. Sunny, western manager, Chicago C. B. Davis,
manager Boston office A. F. Giles, manager Atlanta office; J. S. Anthony, acting manager New
York office; A. D. Page, manager incandescent-lamp
sales. Harrison, N. J.
C. D. Haskins, \V. S. Moody,
H. W. Hillman and P. D. Wagoner of Schenectady,
N. Y. J. C. Calisch, Buffalo; Geo. D. Rosenthal.
F.
Louis
\V. M. Deming,
Cincinnati
St.
G.
\'aughen, Schenectady J. H. Livsey, Detroit H. L.
Monroe, Dallas. Tex. W. F. Smith. Minneapolis
G. L. Thompson. Philadelphia; A. D. Babson. New
York; J. Scribner. manager lighting department,
Chicago; F. N. Boyer, manager supply department,
Chicago; F. W. Willcox, lamp works. Harrison.
N. J,, and F. H. Gale, Schenectady.
;

;

;

;

;

:

;

;

:

The

Elblight S3'stem of decorative lightmg was exthe convention by Russell Spautding,
at
president, and E. H. Abadie. general manager, of the
Elblight Company of America, both from New York,
The
and J. Allen Haines of the Chicago office.
south parlor was handsomel)- decorated with Elblight
cable and Elblight miniature lamps of many colors
festooned and all covered with a profusion of greens.
Portieres of Elblight cable, and lamps covered with

plained
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which showed not only samples of the 150 different
manufactured, but also had a dark
room showing tests between holophane and other
styles of globes.
One of the most interesting tests
was the difference between three i6-candlepower
lamps in a holophane globe and three lamps of the
same candlepower in an ordinary' opaline or clear-

styles of globes

glass globe. The difference in the illumination between the two was striking. In addition to these
dark-room tests, there was a fine display of fixtures
equipped with holophane globes, especially of the
larger sizes, while out in the hall the largest piece
of pressed glass in the world, 20 inches in diameter,
was lighted by colored lights, and attracted a great
deal of attention.
The advertising method of this
company was thoroughly up to date. Each delegate
and guest at the convention received an engraved
invitation, calling attention to the dark-room display and the company's exhibit at the Auditorium
and also to complete test rooms at the company's
One thing that atoffice,
18 East Adams Street.
tracted a great deal of attention was signs posted
in different parts of the hall, reading "$2.50 for
nothing. Room 634." The company made a present
to all delegates of a neat package, containing one

upright holophane. one pendent holophane and one
of the new Pagoda reflectors, representing a value
of $2.50.

So many things have been done

in the domain of
really new idea in that line
might have been thought to be impossible. However, the Hylo self-flashing sign lamp is fairly ensign letters are
titled to the mark of novelty.
electric

signs

that

a

When

Allen, J. S., Beloit Electric Company
Alien, L. D., Chicago Edison Company
Almert, Harold, Cicero Light, Heat

Company

Anderson, A. A..

Beloit, Wis.

Chicago

and Power
Oak Park,
Standard Underground Cable Com-

pany
Anderson,

A.

E.,

A.

J.,

Roanoke Railway and

Company
Anderson,

Company

Manhattan

111.

Pa.

Pittsburg,
Electric

Electrical

Lyncbburg, Va.
Supply
Chicago

Anderson. S. H., Westinghouse Electric and Manufacturing Company
Pittsburg
Andress, G. W'., Stanley Electric Manufacturing
Company
Chicago
-Angus, Geo. P.. Lancaster Electric Light Plant.
Lancaster, Wis.
Anthony, W. M.. Chicago Edison Company
Chicago
Apperson, R. D., Lynchburg Traction and Light
Company
Lynchburg, Va.
.

Apple. V. G.. Dayton Electric Manufacturing Com-

pany
Dayton, Ohio
Armstrong, W,. C.. Westinghouse Electric and
Manufacturing Company
Pittsburg
Arnold. Bion J
Chicago
Arnold. M. S., Arnold & Brownell Electric Company
Plainwell, Mich.
Atkin, G. H., Electric Storage Battery Company.
Chicago
Atkins, Wm. H.. Edison Electric Illuminating
Company
Boston, Mass.
Austin. M. B., M. B. Austin & Company
.Chicago
Ayer. Jas. I.. Simplex Electric Heating Company.
Boston, Masg.
Babson, A. D., General Electric Company.
.New YorK
Badt, F. B
Chicago
Bailey, George' C, .Tohn A. Roebling's Sons Company
Chicago
Bailey, George C, Roeblings' Company
Chicago
Bain, Fovec
Chicago
Baker, C. O., Jr.. Baker & Company
New York
Baker, Frank J.. Evanston Electric Illuminating
Evanston, III.
Company
Bail, Wm. D
Chicago
Barbour, G. H., De Forest Wireless Telegraph
Company
New York
;

.

.

.

SOME OF THE DELEGATES AND VISITORS AT THE CHICAGO ELECTRIC-LIGHT CONVENTION.
greens were in the doorways and lent to the reception to the delegates, ladies

and members, a

festive

appearance in sharp contrast with the rest of the
This same parlor was used throughout the
hotel.
convention as the headquarters of the General Electric Company, and the decorations were so attractive
they were left in place during the entire convention.
The company had headquarters in suite 601-2. where
it exhibited, showing among other things an aquarium with Elblight cable and a lamp burning under

Emphasis is laid on the assertion that the
water.
Elblight system is the only system of decorative
lighting approved and lifted by the National Board
of Fire Underwriters.
Westinghouse

and

Sawyer-Man

representatives
called attention to the fact that the Auditorium
Hotel Company has in use over 38,000 Sawyer-Man
lamps.
This company's generating
incandescent
plant is located adjacent to the Annex of the hotel,
and furnishes light and power for the two hotels
and the theater. It is the largest isolated plant in
the West and includes a 500-kiIowatt Westinghouse
generator.
special
direct-current
engine-ti'pe.
panel board, designed to show the operation of various types of Westinghouse precision instruments, was
to be seen in the dynamo room and attracted conOne instrument shown is the
siderable attention.
synchroscope- The angle between the instruments
being synchronized, is always equal to the angle
between the pointer and the vertical position. When
the movable pointer coincides w-ith the dummy pointer
at the top of the scale, the machines are in phase
and the switch may be closed, thus synchronizing
the machines in the shortest possible time, and with
the least possible current flowing between them at
the moment of closing the switch. There was also
a power-factor meter, a type-F wattmeter, a typc-F
ammeter, a type-F voltmeter, a two-wire, singlephase, integrating wattmeter, and a frequency meter.

A

-

One of the most interesting displays at the convention was that by the Holophane Glass Company.

and out in the
of their advertising
is dark a large part of the
Hi^o device is first of all
line of the letters in hahy
flashed on

much

ordinary way, they lose
value because the sign

time. The obiect of the
to show the entire outfilaments of one candlepow-er.
The Hylo sign is never out. Each lamp
has in addition to the baby filament a big filament
of eight or 16 candlepower which flashes up at
irregular intervals.
Each Hylo sign lamp is a complete flashing unit and will operate singly in any
Edison socket. The flashing mechanism is all con-

The
within an Edison base of usual size.
advantage of a flashing sign can thus be secured
without any change in wiring and without the trouble
and expense of a commulating mechanism. The
Phelps Company of Detroit. Mich., which makes this
of 4.000 hours
life
sign lamp, asserts a total
1,000 hours for the big filament and 3.000 for
It says that a i6-candlepower
the baby filament.
Hylo sign lamp will operate on an average of 30
It
is also declared that the long
watts per lamp.
life of the two Hylo filaments will compensate for
the extra first cost. The Phelps Company was represented at the convention by Alex Dow, president
tained

of the company; W. E. Phelps, vice-pre=ident
Phelps, the inventor, and J. Wiley Phelps,
:

W.

J.

sales

Members and
Following
and visitors

a

is

list

of

llie

Visitors.
names of

the delegates

in

names
IT.. I-Ilbright <'ompany of .\merica,
New York
Chicagti
Chicago Edison Company
All>ert. H. H., Standard Electrical Manufacturing
Niles,
Ohio
Company
Alderson. F. -T.. Stanlev Instrument Company....
Gr. Barrington. Mass.

Ahadie. Eugene

.ilexander.

pany

Barnard.
Barr,

.T.

Edw.

Company

L., Bryan-Marsh
L..
Stanley Electric

Philadelphia,
Bartlett, E. P., .John A. Roebling's Sons

L..

E.

D..

Commonwealth
\

Electric

Pa.

Company.

Bassett. L. G., Western Electric Company
Bate. Paul H., Chicago Edison Company
Bates, Putnam A., Crocker-Wheeler Company...

Chicago
Chicago
Chicago

Ampere. N. J.
Batley, A. E., Pittsburg Sewer Pipe and Conduit
Company
Pittsburg, Kan.
Beach, E. N., Banner Electric Company
-.

Toungstown, Ohio
Beal. M. A., Rockford Edison

Company.

Bean. AT. Worth, Benton Harbor and St.
tric Railway and Light Company
Beattys. W. H..

.Jr.,

..

.Rockford.

.Toe ElecSt. .Joe,

111.

Mich.

The CxUler-Hammer Manufac-

turing Company
Chicago
Bemis. Edward W., Supterintendent Waterworks.
Cleveland, Ohio
Bengler, H. M.. Elmira Water, Light and Railroad Company
Elmira. X. T.
Bennett, G. E., Nernst Lamp Company
Chicago
Bennett, I. A., Electric Appliance Company ... .Chicago
Benton, C. A., Marine Engine and Machine Com-

Kew York

Bergenthal. Y. W.. Stanley Electric Manufacturing Company
Chicago
Berry, Wm. C. Chicago Edison Company
Chicago
Bertrand, P, A., Gas and Electric Company....

attendance at this week's convention
of the National Electric Light .'Association in Chicago.
Lack of space compels the omission of the ladies'

W.

Xew York
Chicago
Manufacturing
Company
Chicago
Barrett. ,T. G., Commonwealth Electric Company.Chicago
Barrett. John P., .Tr.. Chicago Edison Company..
Chicago
Barron, A. il
South Bend, Ind.
Bartlett. P. H.. Brush Electric Light Company...
pany

pany

manager.

.\hbott.

C

Chicago
Barlow.
W.. Chicago Edison ('urapany
Barnard, B. S., Standard Vitritied Conduit Com-

ComChicago

Springfield. Mo.
Best. W. .T.. Green Fuel Economizer Company. .Chicago
Biegler. Philip S.. Chicago Edison Company. .. .Chicago
Bijur. .Toseph
New York
Billings, n. E., National Electric Light Association
:
>'e\v Y'ork
Bird, T. .T-. Lake Charles Ice. Light and Water
Works Company
Lake Charles. La.
C.
Bi.sh.
IL. Port Clinton Electric Light and
Power Company
Port Clinton, Ohio
Bish. M. O.. Knox Lake Light and Power Company
Knox. Ind.
Blinn. A. C, Sandusky Gas and Electric Company.

Sandusky,
Blizard, Chas., Electric Storage Battery

Ohio

Company.
Philadelphin
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Cliicago
BIy. Leon. Electric Appliance Company
IWUes. Frank G.. Bullock Electric Manufacturing
Cincinnati. Ohio
fompanv
Bonbam, \V. K., Buclieye Electric Company. .. .Chicago
Chicago
Bookwaiter. Enos, A. h. Ide & Sons
Chicago
Boole.
K., Electric Appliance Company

K

Bouse, Emii, f^Jeneral incandescent Arc Light Com-

New York

j);iny

Eaii Uiver, Mass.

Botti>niley. II

Bowvn.

!',

Kenoslia Gas and Electric Company.

\y..

Kenosha,
B.jv.t-n.

M..

II.

Wis.

Tower and Light Com-

Illinois

Alton.

p:mv

111.

Chicago
Brvan-Marsh Company
A.. Lake Cities Electric BailMichigan City, Ind.
way Company
A.

Boft-etW.

Bovd.

1;..

Alexander

Chicago
Bover. F. N.. General Electric Company
Braden. N. S.. Westlughouse Electric and ManuI'ittsliurg.
facturing Company
Brady, N, F.. I'nlted Electric Light and Power
New York City
Company
Bravton, M. J.. Utlca Gas and Electric Company..
rtlca. N. Y.
:
Fond du Lac, Wis.
Brlggs. L. A
Brine. G. W.. Georgia Hallway and Electric Com.

pany
Brobeck.
Bi-i.nsnn.

11.

Brooke. Irvinj: I-;., Chicago Edison
Bniuks. .John W.. I'ass & Seymour

Morgan,

Brofiks.

Brooks, F.

Atlanta
Chicago
Chicago
Chicago
Chicago

G.. The Simplex Electrical Company.
B.. Chicago Edison Company

J.

I'niver.sity

of

Company.

.

Illinois. .. .I'rbana,

Vlckshurg Railway and Light

II..

.

III.

(_'om-

\'fckshurg. Miss.
pany
Chicago
Brown. E. C.. Electric Appliance Company
Brown. Frank E., Uept. Water Supply. <!as and
New York City
Electricity
South Bend. Ind.
Bryan. F. A
Brvant. W. C.. The Bi-j-ant Electric Company....

Bridgeport, Conn.
General Electric Company. .. .I'hiladeiphia
Chicago
Buell. B. I>.. Chicago Edlsou Company
Chicago
Buell. J. W'.. General Electric Company
Boston
Bulleu. IX U., General Electric Company
Bullock. F. W.. .Jamestown Light and I'ower Com.Tamestown, N. Y.
pany
Bullock, Thos. II.. Standard Electric ManufacturXiles, Ohio
ing Company
'.....

Buddy.

II.

.1..

Bunu, Jacob, Snngamo Electric Company. Springfield. III.
Burke, E. J.. Westinghouse Electric and ilanuChicago
factuiing Company
Burt, Austin, Waterloo and Cedar Falls Gas and
Waterloo, Iowa
Electric Company
Burton. Charles

G..

National Electric Company..

Chicago
Chicago
Bushnell, O. .T.. Chicago Edison Company
Bushneli. S. Morgan, Chicago Edison Company. .Cliicago
Calisch, .L ('., General Electric Company. .Buffalo. N. Y.
Campbell, M. (i.. Kansas City Electric Light Com-

South Bend Electric Company..
South Bend, Ind.
Dibble. S. F., General Electric Company
Cliicago
Dickey. Edmund, Dickey-Sutton Carbon Company.
Dennis, Fred

L.,

Lancaster, Ohio.

Dinsmuie. S. A.. Electric Appliance Company .. .Chicago
Dirsmau. J. F.. Edison Electric Light Company..
York, Pa.
Dodd, Philip L.. Electrical Review
New York
Doherty, Henry L., Denver Gas and Electric Company
Denver, Colo.
Donley, W. E., W. E. Donley Electric Light and
.".
I'ower Company
Big Rapids, Mich.
Donohoe, F. E., American Electrical Works.
.Chicago
Dondy. John T., Chicago Edison Company
Chicago
Douglas, S. A.. American \itrified Conduit Com.

.

pany
Dow, Alex., I'eninsular

New York
Mich.
Chicago

Detroit,

Downer.

Western

D.,

J.

Electi'ician

Draffen, E, L., Gould Storage Battery Company. .Chicago
Dryer, Ervln. Westinghouse Electric and Manu^
facturing Company
Chicago
Duncan, Thos., Duncan Electric Manufacturing
Company
Lafayette, Ind.
Dunn, D. W,, Stanley Electric Manufacturing

Company

Chicago
Chicago

Dunkee. Albert, Chicago Edison Company
Dusinberi'e. (Jeo., Westinghouse Electric and Manu-

facturing Company
I'lttsburg
Dye, H. C, City Electric Light Plant
(Jolion, Ohio
Eaker, F. E., Commonwealth Electrif Cnmpany. .Chicago

Eastman, G.
Eaton,

C.

Chicago Edison

N.,

Commonwealth

J..

Company

Electric

Kansas City, Mo.
Manufacturing
Company
Chicago
Chicago
Carlton, W. E.. Chicago Edison Company
Chicago
Carpenter. F. li., Nernst Lamp Company
Carr. U. F.. Dearhora Drug and Chemical Works. Chicago
.Cleveland
Carrier, A. E., National Carbon Company.
Carson. Geo. S.. Iowa City Electric Light Company
Iowa City, Iowa
Chicago
Case. A. B., Chicago Edison Company
Cassidy. J. W.. Independent Light and Power
C.

Stanley

Electric

.

Company

.

Quincy.
A.,

(Jregory

<"lxadsibadby.

W.

E..

Chaml)ers.

W.. Stanley Electric Manufacturing

.T.

Company
Chapman. Frank

II.,

111.

Company. .. .Chicago
Chicago Edison Company. .Chicago

Edw.

Cas.sin.

Electric

Chicago
Yost Electric Manufacturing

Company

Toledo, O.
Cleveland, O.

Clarke, Chas. Sanford, The Engineer
Chicago
Clarke, I'. L., Edison Electric Company
Clark. E. L.. The Valentine-Clark Company
Chicago
Clifford. A. E., American Electrician. .. .New York City
Coale, Wm., Sterling Electric Manufacturing Com-

pany

Warren, Ohio
Chicago

Cobb, C. W., Western Electric Company
Coe, A. V. R.. Brush Electric Light Company.
Philadelphia. Pa.
Coles, n. B., General Incandescent Arc Light
Company
Cleveland, Ohio
Colley, c. B., American Can Company. .. .May wood. 111.
Collins. F. L., Illinois Steel Company
Chicago
Collins. W. Forman. Western Electrician
Chicago
Collins. W, F., Wausau Electric Company. .Wausau. Wis.
Collins, W. II.. Chicago Edison Comnany
Chicago
Comblths. .1. E.. Commonwealth Electric Company
Chicago
Condit. S. B.. .Tr
Boston, Mass.
<'one. Owen I'.. Hawks Electric Company. .. .Goshen, Ind.
Connely. C. B.. General Electric Company
Chicago
Cunover, Geo.
Chicago
Conover, A. B., Jr.. John A. Roebling's Sons Co.
Chicago
Conolly. B. A., Lima Electric Railway and Light
Company
Lima, Ohio
Cook. C. S., Westinghouse Electric and Manufacturing (.'cmpany
Pittsburg
Cdnke, J, II., Buckeye Electric Company
Chicago
C(M)ke, W. J., MeGuire Manufacturing Company. Chicago
.

.

.

W

(

W

"ooper,

Cincinnati. O.
New Y'ork

Corby. J. S., Bryan-Marsh Company
Corey, R. B., (^ohimbia Incandescent

Lamp ComNew York

pany
Colabish.

N.

Carbon Company.

National

C..

.

.

.

Cleveland, Ohio

Cowles.
<

Woburn

W..

J.

Light,

'ompany

Crandall.

C.

Cravath,
Crider, J.

Boston, ilass.
Electric Company ... .Chicago

Western
American Electrician
Washington Carbon Company

D.,
R..

J.

Heat and Power

S.,

Chicago

Washington.

Pa.

Crine, Thos. S.. Chicago Telephone Company ... .Chicago
Ci-nninger. CHIT R.. fJeneral Electric Company.. St. Louis

Crosby. (leo. E.. Brnokline Gas Light Company. .Boston
Cntssnian, 'I'. E.. official stenographer
New York
Cri>us(.'.
J,
Robert. Fcstoria Incandescent Lamp
Company
Fostoria, Ohio
Ciouse. Mr., Crouse-FTlnds Electric Company. .
Syracuse, N. Y.
Ciishing. IL ('.. Jr.. "The Central Station". .. .New York
Ciishman. G. II. San Antonio Gas and Electric
Company
San Antonio, Texas
Cinter. fleorge, Geo, Cutter Company
Chicago
.

.

.

.Tohn
Dales. Jas.
liale.

S.,

New York

The Dale Company

II..

Lincoln Gas and Electric Comnany.
Lincoln.

Dales,

John

American

I'.,

Insulated

Company

Neb.

Wire and

Chicago

<'timpany.

Chicago

W.

Eckert,

The National Conduit and Cable

S.,

New

Company
Edgar,

Charles

Y'ork

Edison Electric Illuminating
Boston, Mass.
Dearborn Drug and Chemical
\\'orks
Chicago
Edkins, E. A.. Chicago Edison Company
Chicago
Elden. Leonard L., Edison Electric Illuminating
L.,

Company

Edgar. William

II.,

Company
Eley.

J.

Boston,

N..

Mass.

Railway and Electric Com-

Georgia

pany

Atlanta, Ga.

Ellicott. Edward B., City
Elliott, G. W.. Electrical

Chicago

Electrician

World and Engineer....

New

Y'ork

Elliott, Robert L., Chicago Edison Company. .. .Chicago
Elliott. W. L.. Antigo Electric Light Plant. .Antigo, Wis.
Ellis. G. M.. Gregory Electric Company
Chicago
Emphill. R., Jr., Washtenaw Light and Power

Company
Endeilin.

Ann

J.

Engel,

W.

J.

B.,

Colonial Electric

Company.

.

.

.

Ravenna, Ohio
Etheridge, Locke. Stanley Electric Manufacturing Company
Chicago
Evans. David. Field-Evans Iroq, Company
Chicago
lCv,-ing, N. W.. Ewing-Merkle Electric Company. St. Louis
Eyre, W. K.. Buckeye Electric Company .Cleveland, Ohio
Fairbanks. II. IL, Worcester Electric Light Com.

W orcester,

pany

Mass.
Fairelough, W. H., Chicago Edison Company. .. .Chicago
Fairciough, W. H., Jr., Chicago Edison Company,

Chicago
Ferguson, John AV., Chicago Edison Company. .Chicago
Ferguson, Louis A., Chicago Edison Company .. .Chicago
Ferguson, Rob., Chicago Edison Company
Chicago
Ferris, Robert, Edison Illuminating Company...
.'

Ferris, Thos., General Electric
Ferris, W. J.. General Electric
Field, A. W.. Columbus Edison
Field, E. R., Western Electric

Monmouth, HI.
Company. Milwaukee, Wis.

Company

Chicago
Company. Columbus, Ohio
Company
Chicago
Fife, H. O., Chicago Edison Company
Chicago
Fitzaii. W. W.. United Electric Company of New
Jersey
Flannery, W.

Jersey City, N.
J..

Electrical Material

J.

Company...

.

.»

E.,

Company

Ilillsboro,

HI.

Friend, A. IL, M. B. Austin & Co
Chicago
Frosch. Henry F.. Chicago Edison Company ... .Chicago
Fuller. II. W.. Potomac Electric Power Company.
Washington. D. C.
Fuller, R.. Fuller Company
Detroit, Mich.
Fuller, Willard. Acme Switch Company ... .Cleveland, O.
Gaffrey. John .T., United Electric Light Company.
Newark, N. J.
Chicago
Gale, F. II., (ieneral Electric Company
Gammans. J. IL. Oregon Electric Power Com.

pany
-Chicago
Gannett. IL L.. Chicago Edison Company
Chicago
Gardner, Steoben, Chicago Edison Company.
.Chicago
Gardner, William R., Pittsfield Electric Company.
I'ittsfield. Mass.
Gattland. C. C, Sioux City Gas and Electric
Sioux City, Iowa
Companv
Gay, II. B., Electric Storage Battery Company.
Philadelphia
Oaylord, Truman P., Westinghouse Electric and
Manufacturing Company
Chicago
Gear, Harry B.. Chicago Edison Company
Chicago
Geary, H. IL. Fostoria Incandescent Lamp ComGerlach, A. G., Chicago Edison Company
Chicago
.

Ohio

Fostoria,

paiiy

Gerlach.

J.

D..

Chester Light, Water and Ice Com-

pany
German,

Chester.

111.

C. D
Shawano, Wis.
Gibson, John J., Westinghouse Electric and Manufacturing Comnany
Chicago
Gibson. P. S.. Westinghouse Electric and Manufacturing Company
Chicago
Gleffell. H. C. .Tohn A. Roebling's Sons Company.

facturing Comnany
Davis. Ernest H., Edison

(^ompany
IteCamp, A.

J.,

Pittsburg
Illuminating
Willlamsport, Pa.

Electric

Philadelphia Electric

Com pan v.

.

Philadelphia

Demlng, W. M., General Electrical Company....
Schenectady, N.

Y.

Delavan, Wis.
J.
Henry, General Incorporated Arc
Light Company
New York
Hamilton, R. T., Banner Electric Company

Ilallberg.

Youngstown. Ohio
Hammond. E. IL. American Electrical Works Chicago
Hanks, M. W., Nernst I^amp Company
Pittsburg, I'a.
Ilanna, A. C. Commonwealth Electric Company.
Chicago
.

Hardin, F.
Harding. J.

E.,
IL.

Company .Chicago
Company
La Forte, Ind.

Crouse-IIinds Electric

La Porte

Electric

.

W., John A. Roebling's Sons Com-

Haj-ringtun, F.

pany

New York
John

Hart,

.

Banner Electric Company

E.,

Youngstown, Ohio
Ilartwell, Arthur. Westinghouse Electric and Man-

ufacturing Company
Pittsburg
Haskins, Caryl D., General Electric Company....
Schenectady
Hatch, A. S., Public Lighting Commission
Detroit. Mich.
Haughton, E. H., Bryan-Marsh Company
Cincinnati
Hawkins, F. M., Crouse-IIinds Electric Company..
New York City
Ilawley, Theo. L., Citizens' Electric Company....
Eureka Springs, Ark.
Hay. Chas. E., Springfield Electric Light and

Power Company

Ilayward, R.

II.

W.

Ilazeltine,

Springfield.

General Electric Company

,

P.,

Lynn Gas and

111.

'

Chicago

Company

Electric

Lynn, Mass.
nebard, F. C, Commonwealth Electric Company.

Hemingray, D.

Cliicago

C, Hemingray Glass Company..

Covington, Ky.
Heliger, Max, Rockford Edison Company. .. Rockford, III.
Henderson, Alex.. Sprague Electric Company. .New York
Henry, A. C, National Carbon Company. .. .Cleveland
Henry, D. Caii, The Henry Electric Light Com\>^^y
Chicago and Denver
Hickok, F. S
Berwyn, 111.
Hill. Chas. l^hillips, Doubleday-Hill Electric Company
Pittsburg, Pa.
Hill, George W., Electric Storage Battery Company
Evanston, III.
Hiilis, C. C, Electric Appliance Company
Chicago
Hillman, E. B., Warsaw Electric Plant. .. .Warsaw. 111.
Hixson, II. it.. Simplex Electrical Company
Chicago
Hoagland, H. C, Kalamazoo Valley Electric Company
Kalamazoo, Mich.
Ilogue, Oliver R., Chicago Edison Company
Chicago
Holloway, Wm.. Chicago Edison Company.
.Chicago
Holmes. R. C. P.. Chicago Edison Companv
Chicago
Holmes. Welles E., Newton & Watertowa Gas Lig.ht
Company
Newton, Mass.
Honan. J. B.. National Conduit and Cable Com.

.

. .

New York

I>any

Hope, Harry M..
Hopkins, Millard

Chicago Edison Company. .. .Chicago
Escanaba, Mich.

Sidney, Edison Company of Boston.
.Boston
Howard, Benj. K., Chicago Edison Company. .. .Chicago
Howard. D. II., Chicago Tf^dison Companv."
Chicago
.

Hubbard, A.
Hughes, T.

S.,

E.,

pany
Hunt, Chas.
Hunting, F.

B.,
S.,

Huntington,

.

Gould Storage Battery Company..
New York City
Standard Underground Cable ComI'hiladeiphia
Electric Companv. .London, Out.
Electric Works
Ft. Wayne, Ind.
Westinghouse Electric and

London

Wayne

Ft.

Arthur,

Manufacturing Company
Chicago
Brush Electric Light Company.

Ilutcliings. Jas. T.,

Philadelphia

Hutchinson. F.

L.,

Hutchison,

c..

II.

National

Gas

Cincinnati

Company
Ibsen, C. IL. Chicago Edison
Insull,

Comnany.

Electric

.

MlFwatikoe, Wis.
and Electric
Cincinnati, Ohio

Company

Chicago

Fred W.. Calumet Lighting Company
Evanston, III,
Chicago

Insull, Samuel. Chicago Edison Company
Ivins, D. F., John A. Roebling's Sons Companv..

Trenton, N. J.
W. B., D. C. & W. B. .Tackson. .Madison, Wis.
Jackson. W. T
Cincinnati
Jamiescn. B. G., Chicago Edison Company
Chicago
Jampolis, Henry, Chicago Edison Company
Chicago
Jenkins. Edw. A., II. T. Paiste Company
Chicago
Jenkins, Fred R., Quincy Engine Works
Chicago
Jewett, F. N
Chicago
.Tohnson, F. E., City Electric Light Plant
.Tackson,

.

Kendallvllle, Ind.
.Johnson, F., G. I. Arc Light Company
St. Louis
Johnson, (ieo. B., Sprague Electric Company ... .Chicago
Johnson, .T. A., Kuhlman Electric Company. Elkhart, Ind.
Johns. Samuel C. D., Cleveland Electric Illuminat-

ing Company
Johnston, R., Commonwealth

Cleveland, O.
Electric

Company.

Chicago
Chicago
.Chicago
Chicago
M. B.,
Edison Company
Chicago
.Tohn P., General Electric Company
Schenectady, N. Y.
Junkersfeld, P., Chicago Edison Comnany
Chicago
Karapetoff. W., Westinghouse Electric and JfanuJones.
Jones,
Joyce,
Judge,

Arthur, National Electric Company
Geo. Harvey. Chicago Edison Company.

.

fJIMesple, A. !>.. Monarch R. and Wire Companv. .<'hicago
Gillette. J. C., Evansville Gas and Electric Light

Kerns, L.

Gllliert. L. II
Montpelier. Ohio
(Jilcbrist. John F.. Chicago Edison Company. .. .Chicago
Giles. A. F.. General Electric Company

Chas.,

.

Gilmore, Frark M.. A. Sorg, Jr.. & Co
Chicago
Cllle. H. J.. St. Paul Gfis Light Company. St. Paul. Minn.

Chicago

Underfeed Stoker Company
Chicago
David. Chas. B.. General Electric Company, Boston. Mass.
Davidson. C, L.. Chicago Edison Company
Chicago
Davirlson, J. A.. Port Huron Light and Power
Company
Port Huron, Mich.
Davis. Geo, B., Standard Chemical Company
Boston. Mass.
Davis. H. L.. Home Rubber Company
Chicago
riavls. II. P., Westinghouse Electric and Manu-

Dalley, A. II.
of America

.

J..

faeturlng Company
Pittsburg, Pa.
Kearns, E. W.. Hart & Co
Chicago
Keech. George C, Bryan-Marsh Company
Chicago
Keene, Allen A., Western Electric Company. .. .Chicago
Keily. W. E., Western Electrician
Chicago
Keller, C. A., Chicago Edison Company
Chicago
Kelley, W. G.. Chicago Edison Company
Chicago
Kenny, E. ,T., Consumers' Carbon Company....
Lancaster, Ohio
Kent, R. B., Jr., Crouse-IIinds Electric Company,
Chicago
Kenyon, B. C., Dlehl Manufacturing Companv....
New York City
Kern, IT, R.. Brush Electric Light Company. ...

'.

Chicago

Cable

Chicago
Chicago

New York
Cedar Rapids Electric Light and
Power Company
Cedar Rapids, Iowa
Gregory, Chas. E., Guarantee Electric Company. .Chicago
Grier, Thomas G., American Circular Loom Company
Chicago
Griffen, II". C, Jolin A. Roebling's Sons Company,
Chicago
Griswold, J. P., Edison Electric Illuminating Company
Topeka, Kan.
Guild, C. G., Jenney Electric Light and Power
ComiKiny
Ft. Wayne, Ind.
Gum, Guy C, Delavan Light and Fuel Company..
W.

Greene.

.

.

1903

Gray, E. W, T.. Westinghouse Electric and Manufacturing Company
New York
Greene, Edgar B., Edison Company
Altoona. Pa.
Greene. L. A., American Electrician
Chicago
Greene, L. W„ Brooklyn Electric Light Company.

Ilosmer,

Baltimore, Md.
Chicago
Nernst Lamp Company
Chicago
Forbrich. C. W.. Western Electrician
Chicago
Foreman. W. E., Westinghouse Electric and Manufacturing Company
Chicago
Foster, Geo. B., Bullock Electric Manufacturing
Company
Chicago
Foster, O.
C, Bullock Electric Manufacturing
Company
Chicago
Fowler. John IL, Fowler-Jacobs Company
Chicago
Frame, A. P.., O. R. G. Company
Portland, Ore.
Frank, E. H., (Jiiarantee Electric Company
Chicago
Freeman. G. A.. Chicago Edison Company
Chicago
French, A. K.. Dennison Manufacturing Company.
Chicago
French. Charles. Electrical Review
Chicago
Frey. J. J., Ilitlsboro Electric Light and Power
Flather, Frederick A.

Fleming, A.

GoltK,

S.,

,

Aberdeen, Miss.
Defiance, Ohio

I'

Estabrook.

Arbor, Mich.

30,

Fort Wayne Electric Works
Wm., Goitz Engineering Company

GoU, W.

Aberdeen Electric Light Plant..

F..

pany

M.

.

Company,

Electric Light

.

<'anfield.

May

Schenectady, N. Y.
.fJllmore, A, D.,

Chicago Edison Company

Chicago

Company

.Evansville, Ind.
Glldden. .Tohn W., De Kalb-Sycamore Electric Company
De Kalb. III.
Goddard. St^plien II., Elpctrlcal Review
New York
fludkin. M. L., Western Electrician
New York
Go.'bst.

.T.

II..

Cblrngo Edison Company

GoldsboroUKh. W.
World's Fair

E.,

Department of

Chicago

Electricity.
St.

Louis

'.

Pa.

Philadelnhia,
E..

Consolidated Gas

.Tersey

Kester,

John

T.,

Hillsboro

Power Comnanv

Compnny

Electric

Light

N.

-T.

and

Hillsboro,

111.

II.
Jr., American Circular Loom
New York
Sprague Electric Company
Chicago
American Steel and Wire Company.

Ketcham, Philip
Kettle, E. B..
Keyes, F. A.,

Company of New
Long Branch,

,

New

Y'ork

..

May
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Kimball. J. K.. Evanston Heating Company. Evanston, III.
King. C. G. Y., Chicago Edison Company
Chicago
Kinney, E. P., Capital Electric Engineering Company
Lansing, Mich.
Kirchner, F. C, Banner Electric Company

Menirma.

Youngstown, Ohio
Kirkland,

H.

B.,

American

Loom ComNew York

Circulai'

pany

Kii-kpa trick, E. F., Mcltoy Clay Works
Kittredge, E. R., Wisconsin Chair Company.

Klauder,

R.

Electric

U.,

Chicago
.

.

.

Port Washington,
Storage Battery Com-

pany

Wis.

Louis
Chicago

St.

Klusmiin, C, Chicago Edison Company
Knight, C. D., National Electric Company

.

Milwaukee, Wis.
Knight, C. S., Jr., American Steel and Wire ComChicago
pany
Knight. W. C, Fort Wayne Electric Works.... St. Louis
Chicago
Kohler. F. W., Kohler Bros
Koiner. C. W., Madison County Gas and Electric
Oneida, N. Y.
Company
Pittsburg,
Electric

Fostoria, Obio

Jacksonville,

111.

Lambertville,

Newman.

H.

Landis.
tion

Electrical

G.,

Supply and

Company

Norden,

111.

Olson,
sulating
Osborn, L.

Ohio

and

Y'ork

Alliance, O.

Newark, N. J.
J. J.. Baker & Co
Low. W. W-, Electric Appliance Company
Chicago
Lundy. A. D
Chicago
Lunn. Ernest, Chicago Edison Company
Cbicago
Luthy. G. G., Royal Electric Company
Peoria, 111.
Lynch, A. H., United Electric Company. ...Newark, N. J.
Lyndon. Edward, Gould Storage Battery Company.
New York City
I-owthian,

Peck, John
facturing

A.,

Company

N.

Plainfield,

McComber,
McCoy, F.

S..

McGlensey, John

Valentine-Clark Company
F., Chicago Edison Company

McGowan,

D..

McGillan. F.

L.,

Dr.

.T.

McGrath. W.
Co

Chicago Edison Company ..

Houghton County

H..

.

Electric

Pierce,

W,

St,

Power Company.
Washington, D.

H.

E.,

Chas.

J..

C.

Evanston Electric Illuminating

Companv
Marsh.

Standard

Company

Underground

Evanston,
Cable

IlL

New York

Marsh, H. H., Engineering News
Cbicago
Marsh, .1. H., Electrical Review
New York
Martieu, H. L-. Central Electric Company
Chicago
Mason, E. R.. Porter & Berg
Chicago
Mason, H. E.. M. B. Austin & Co
Chicago
Mason. W. R., Mechanical Boiler Cleaner Company
Chicago
Matlaek, E. V., Laclede Power Company.. St. Louis, Mo.
Maunsell. C. R., Edison Electric -Illuminatine Company
Topeka, Kan.
:Maurer. J. S., Hait & Company
Chicago
Mead. C. E.. The Independent Light and Power
Company
Quincy, III.
ilencb. F., Jackson Light and Power Company.
.

Mercein, Tbos. R., N.

W.

Jackson,
Electrical Association.

Slicb.

.

Milwaukee,

Chicago
Cbicago

Chicago
Pond, Frank H., Chuse Engine and Manufacturing
Chicago
Company
Porter. Geo. F., Atlantic Ins. Wire and Cable

New York

Porter, .L" W.. Porter & Berg
Porter, Louis I., Chicago Edison Company
Porter, Wm. M., Alpbaduct Manufacturing

Ind.

Wis.

pany
Porter,

W.

Chicago
Cbicago

Com-

Eldora. la.
New York
Chas. W.. Electrical Review
Probasco, W. M., Westinghouse Companies
Pittsburg, Pa.
Proutt. F. G., Memphis Consolidated Gas and
Price,

'

Memphis, Tenn.
Electric Company
Purdy, A. H., Edison Electric Illuminating ComTopeka, Kan.
pany

Putnam, W,
pany

F.,

Red Wing Gas and

Radford,

A.,

Commonwealth

J.

ComRed Wing, Minn.
Company.

Electric

Electric

Chicago
Cbicago
Radtke. A. A.. Cbicago Edison Company
Chicago
Rail. S. A.. Electric Anpliance Company
Ramev, H. B., Peerless Electric Company .Warren. Ohio
Ramsey, Chas. E., Carlisle Gas and Water Com.

pany
B..

Seattle,

Rodman, Thomas
„
•

r

li.,

Milwaukee Electric Company.

Chicago

-

Roe, Julian. Crocker-Wheeler Co
Chicago
Roe, Richard, Citizens' Light and Power Company.

„

JoIIet,

Rogers,

111.

C. Youngstown Consolidated Gas and
Youngstown, Ohio
Underground Cable Com-

S.

Electric Company
Rogers, \V. M., Standard

pany

Rollins, J. H., Albion Power Company.
Rollins, R. W., Hartford Electric Light

„

Chicago
..

N Y

.Albion,

Company.
Hartford, Conn.
Chicago

-

Roper, D. W., Cbicago Edison Company
Rosenthal, Geo. D., General Electric Company..
,,

••^••;

Louis
Cbicago
Chicago"
Company
Cbicago
Electric Manufacturing
gt. Louis, Mo.
St.

Ross. C. A.

Ruramler, Eugene A
Rushing, H. P., Chicago Edison
Russell,

Wagner

R.,

J.

Company
Ryan,

'ihos.

Ft.

J.,

Wayne

._

Electric

Works
Wayne,

Ft.

,.

Ind.

Ryan, W. D'A., General Electric Company
'j
Syracuse, Ind.
^']4
r.
Ryder,
B. H., American Steel and Wire Company. Chicago
Ryder, H. E., Marlboro Electric Company
Marlboro, Mass.
-,
Sack, R. E., Electrical World and Engineer
Chicago
Sadler, J. M., Cbicago Edison Company
Cbicago
Salisbury, B. E., Pass & Seymour
Chicago
Sanderson, E., C. & C. Electric Company
Chicago
Sawyer, L. P., Bryan-Marsh Company
Cbicago
Sayles, Geo. L., Sterling Electric Manufacturing
Company
Warren, Obio
bchalck, F. R., Western Electrician
Chicago
Schanlin, R. E., Westinghouse Electric and Manufacturing Company
Chicago

;•

Schayer,

John

J.,

Commonwealth

pany

Com-

Electric

Chicago

Scbeihle, Albert, George Cutter Companv
Chicago
Scberck, Leon H., New Orleans Railway ComNew Orleans. La.
^ Pany

Schildhauer, Edw., Chicago Edison Company
Cbicago
Edw. F., Beatrice Electric Company....
Beatrice, Neb.
„ ;
Schmettge, Ralph. Chicago Edison Company. .Chicago
Schroder, A. V., Sprlngheld Electric Light and
Schinig,

.

Power Company
Scbrum, A. J., Buckeye
Schuchardt, R.

F.-,

Springfield,

Electric

Company

Chicago Edison Company.

..

ill.

Cbicago
.Chicago

Schumuhan, E. E., Commonwealth Electric ComChicago
„ Pany
Schupp, John X., General Electric Company. .. .Chicago
Schwab, H., Monarch E. and Wire Company. .. .Chicago
Schwartz, Carl, Chicago Edison Company.;
Cbicago
Schwertzer, E. O
Chicago
Scobey, M. L., Western Electric Company
Cbicago
Scott, Cbas. F., Westinghouse Electric and Manufacturing Company
Pittsburg
Scott, H. H., San Antonio Gas and Electric Company
San Antonio, Texas
Scovil,
Sam'l, Cleveland
Electric
Illuminating
Company
Cleveland
Scribner, J., General Electric Company
Chicago
Searles,

A.

Warren

M.,

Electric

Company

Manufacturing
Chicago
:

.

.

American Electric Works
Chicago
A., Fort Wayne Electric Works. Ft. Wayne, Ind.
E. K., Sprague Electric Company
Cbicago
Herbert A., Chicago Edison Company. .Chicago
J. Alward, Meredith, Seymour & Co..

Seminees, G.

Seymour,
Seymour,
Seymour,

S.,

.

Auburn, N. Y'.
Shainwald, J. C. Standard Paint Company.
.Chicago
Sharpe, Wm., Ridgway Dynamo and Engineering
Company
Chicago
Shay, J. H., Chicago Belting Company
Chicago
Sheldon, John D.. Otis Elevator Company. Yonkers, N. Y.
Sbockley, E. J., Albert Lea Light and Power
Company
Albert Lea, Minn.
Simons, y. D., Citizens' Electric Company
Battle Creek, Mich.
Sims, AV. F., Chicago Edison Company
Chicago
Skeel, Frederick F., Crouse-Hinds Company.
.Chicago
Slingluff, AVm. H., John A. Roebling's Sons ComPiiny
Chicago
Smith, Al., Keelyu & Smith
Milwaukee, Wis.
Smith, F. Ellwood, Someiwille Electric Light Company
Somerville, Mass.
Smith, Frank S., Sawyer -Man Electric Company
Allegheny, Pa.
Smith, Orin, Jr., Pawtucket Electric Company.
Pawtucket, R. I.
Smith, Q. J., New Lexington Electric and Power
Company
New Lexington, Ohio
Smith, W. F,, General Electric Company
Minneapolis, Minn.
Smith, Wm. M., Chicago Insulated Wire Company.
Cbicago
Smythe, W. AV., Jr., Western Electrician
Chicago
Snyder, C. F., Bloomington and Normal Railway
Electric and Heating Company
Bloomington, HI.
Soden, John K
Chicago
Spaulding, Russell, Elblight Company of America.
.

.

.

.

.

New

Y^ork

Spear. A. D., National Carbon Company. .Cleveland, Obio
Springer, Geo. B., Chicago Edison Company.
.Chicago
Squires, H. B., Western Electric Company
Chicago
Stacey, Thomas I., Electric Appliance Company Chicago
Stagg, F. L., Northern Electric Manufacturing
.

,

Company

Chicago

Startsman,

Chas.

Stephenson, D.

W.,

Crocker- Wheeler

Company

Ampere, N. J.
Port Huron. Mich.

J.

Stevens, E. H., United Electric

Company

Elizabeth, N. J.
Stewart, Norman. Westinghouse Electric and Manufacturing Company
Chicago
Stiles, Aaron K., Streator Gas and Light Com-

pany

Streator.

W.

Stockton.

Storer, S. B.,

Company

turing
Stratton,

111.

Western Electric Company
Chicago
Westinghouse Electric and Manufac-

L..

General

M.,

G.

Syracuse,
Electric

Company.

.

.

N.

Y.

.

Boston, Mass.
Waxabacble Electric Light Com-

Strickland,

Strohm, R.

E.,

Waxabacble, Texas
Cbicago Edison Company
Chicago

Sullivan, E.

J.,

Beatrice Electric

F.,

J.

pany

Milwaukee, Wis.
Westinghouse Electric and Manu-

Rathhone. R. L..
Deti-bit
facturing Company
Cbicago
Raven. F.
Rawson. Allen E.. Westinghouse Electric and
Seattle, Wash.
ilanufacturing Company
Ravmond. Francis, General Incandescent Arc
Chicago
Light Companv
Ravmond, J. H., Fort Wayne Electric Works. .. -Chicago

W

.

Pa.

Westinghouse Electric and Manu-

Company
Randolph, R. J., Bunny Companv
facturing

Y.

.

Wash.

Carlisle,

Randolph, M.

Rochester. N.

Remers, Fred W., People's Power Companv. .Moliae, 111.
Retallec, Charles, Light and Power Company.
Marquette, Mich.
Reynolds, Harry F., Marlon Light and Heating
Company
Marlon. Ind.
Rice, Arthur L., Engineer Publishing Company..
Cleveland, Ohio
„,
Rice, Calvin W., Nernst Lamp Company .Pittsburg, Pa.
B
JJ^'li- A.
Chicago
Richardson, I*. L., Chicago Edison Company. .. .Chicago
Ulder. Q. J.. Jr., Western Electric Company. .. .Chicago
Robbins. Walter, Western Electric Company. .. .Chicago
Rockwell, Edwin It., Guarantee Electric ComChicago
„ Pany

.

Chicago
Eldora Electric Light Company...

S.,

Rochester Gas and Electric Com-

A.,

.

C, Commonwealth Electric Company.

S.

Companv

Kokomo,

'.
pany
Philadelphia, Pa.
Markle, Herbert, Northern Electric Manufacturing
Marks. L. B
New York City

Marshall.

Company.

Poraeroy, J. G., Adams-Bagnall Electric Company.

C. Kokomo Railway and Light

Electric

Electric

Company

ufacturing
Piatt,

Macdonald, C. H.. J. A, & W. Bird & Co
New York
MacKenzie. John D.. Federal Electric Company. .Chicago
Mahler. L. F.. De Laval Steam Turbine Company.
Cbicago
Manson. Geo. T.. The Okonite Company
New York
Manwaring. A. H., Brush Electric Licht Com-

Potomac

Commonwealth

Chicago

Omaha, Neb.
McManigal. W. J
Omaha, Neb.
McMaster, Frank. Fort Wayne Electric Works. .. Chicago
McMullin, .1. B.. Electric Anpliance Company. .. .Chicago
McXamee. T. W., Wabash Electric Light Company.
Wabash, Ipd.

S.,

H.,

Pietzcker. E. J., Standard Underground Cable. .Chicago
Pilloce. Geo. W., Fulton Light, Heat and Power
Company
Syracuse. N. Y.
Pinckard. W, R., Westinghouse Electric and Man-

Company

Marlow. E.

F.,

,

Chicago
.Chicago
.Chicago

Houghton, Mich.
E., Chicago Edison Company
Chicago
McKinlock. Geo. A.. Central Electric Company. .Chicago
McLaughlin. K. A.. New Omaha Thomson-Houston

Company

E

C.
B.

pany

McKana. Geo.

McReynolds. T.

City

Chicago
Peninsular Electric Light ComDetroit, Mich.
Phillips, F. D., Electric Appliance Company. .. .Chicago
Philo, L. F., Western Electrical Supply Company.
St. Louis
Pierce. C. R
Chicago
Pierce, F. M., Manhattan Electrical Supply ComChicago
pany
Pierce, Geo. M., Brodhead Electric Light Company
Brodhead, Wis.
Phillips,
Phillips,

J.

.

.

Cbicago

Peterson. J. W., Electrical Equipment Company. .Chicago
Phelps, J. Wiley, The Phelps Company... .Detroit, Mich.
Phelps, W, E., The Phelps Company
Detroit, Jlich.
Phelps, W'. J.. The Phelps Company
Detroit. Mich.

McDonald. W. D.. Westinghouse Electric and
Manufacturing Company
Chicago
McDowell, F. H., National Carbon Company.
Cleveland, Ohio
McDowell, J. W., Manhattan Electric Supply Company
New York
McGee. D. F.. Red Oak Electric Company. .. Rod Oak. la.
.

New York

& Co

New York

.

.

Pittsburg, Pa.

I.

McComber-Whyte Rope Company. .Chicago
Adams-McCoy Electric Company
Muscatine, Iowa

A.,

Company

Redman, Geo.
pany

Serva, A.

Perry, James W., H. W. Johus-Manville Company.

McCall, W. A., Western Electrician

McClurg. W.

Westinghouse Electric and Manu-

S..

Peirce, J. A., Kossiter, MacGovem
Perry, F. L., Western Electrician

Light ComLewistown, Pa.
Chicago
Plainfield Gas and Electric Light

pany

.

.

Waupaca, Wis.
Com-

Bristol, R.

New York

.

Electric

Lyons. P. F., N. I. R. Company
.McCabe, E. F., Lewistown Electric

City

J.,

Palmer, Phil H., Municipal Plant
Bloomfield, Iowa
Parer, C. C, Chicago Edison Company
Chicago
Park, F. C, National Carbon Company Cleveland, O.
Parkinson, R. V., Illinois Maintenance Company.
Chicago
Parsons, Wean, Southwest Missouri Light Company
Joplin, Mo.
Partridge, C. E., Cbicago Edison Company
Cbicago
Patterson, H. C, Chicago Edison Company. .. .Chicago
Pearl, W. H.. National Conduit and Cable Company
Chicago
Peck, Ed., Schenectady Railway Company
Schenectady, N. Y.

Electric Light and Rail-

Gas

In-

New York

Company

pany

Philadeipbia

New
Waupaca
Alliance

Cbicago

Warren, Ohio
Page, A. D., General Electric Company. .Harrison, N. J.
Palmer, F. S., Consolidated Engine Shop Com-

Lindsley, E. A., Lindsley Brothers Company ... .Chicago
Chicago
Link, R.. Keuffel & Esser Company
Chicago
Litseher. C. J., Illinois Electric Company
Livsey. J. H.. General Electric Company. .Detroit, Mi'ch.
Lobenthal, M.. Economical Electric Lamp Com-

W..

Western Electric Company
India Rubber and Gutta Percha

-.

Fairbanks, Morse & Company. .. .Chicago
Osburn, H. G., Osburn Flexible Conduit Company. New York City
Ostboff,- Otto E., Electric Storage Battery Company
Chicago
Ott, William H., Chicago Edison Company
Cbicago
Packard, W. D., New York and Ohio Company..

New York

way Company

Y'ork

New York

'

O.,
Jas. B.,

Edison Electric Illuminating ComBrooklyn, N. Y.
Lillibridge. Ray D.. Stanley Electric Manufacturing Company. Otis Elevator Company, Dodge &

pany

.

Ogden, O.

pany

Lord. Irving P.,

Com.Lynn, Mass.

.

Lieb. J. N., Jr.,

Low. D.
pany

..

.

-

Winona, Minn.

& Co

Chicago
.Chicago
Chicago

New
Company.
Company

J.

O'Brien, John, Chicago Edison Company
Chicago
Ochs, S. O., Stanley Instrument Company
Great Barrington, Mass.
O'Connor, Wallace, National Carbon Company Chicago

Lewis. C. M., Bellevue Light and Power Company.

Lindsay, E. C. W. W. Lindsay

N.

Y'oungstown, Ohio
Noyes, Ei;ncst H., Pittsburg Reduction Company. Chicago
Nyle, .ir E., Edison Electric Illuminating Company
West Chester, Pa.
Oakman, II. B., Gould Storage Battery Company.

.

Day

Norden-Bittner Electric

Norris, B. H., General Electric
Norrls, N. L., Banner Electric

.

Belle^Tie,

Mortimer,

pany

ConstrucWichita, Kan.

Chicago
Lane. J. W., Jr.. National Engineer
Lange. J. H., Portsmouth Street Railroad and
Portsmouth, Ohio
Light Company
Lansingh. V. R., Holophane Glass Company. .. .Chicago
Lathrop, A. P., Edison Electric Light and Power
Company
St. Paul, Minn.
Lauritzen, H. M., Holophane Glass Company. .Chicago
Chicago
Le Bourveau. L. G., T. H. Bullock & Co
Leek, C. D.. Wisconsin Chair Company
Port Washington, Wis.
Leekes, Geo. H., North Shore Electric Company.
Evanston, 111.
Lee, R. H.. Jr., Nernst Lamp Company. .Pittsburg, Pa.
Leiderer. William, Chicago Edison Company. .Chicago
Chicago
Levee. Geo. B., Electric Appliance Company
Levermore, S. B., Winona Railway and Light

Company

.T.

Uomer

Niesz,

Springfield,

Illinois Electric Company
A., General Electric Company. ..
E., Chicago Edison Company

D.,

Nicholson,

Company....

Electric

Hammer Manufacturing

.

.

Sangamo

Cutler

P.,

Company
Milwaukee. Wis.
Murray, F. H., National Carbon Company. Cleveland, Ohio
Myers, Geo. M., Southwest Missouri Light Company
Joplin, Mo.
Navarre, J. Alex., Lindsley Brothers Company .Chicago
Ness, Wm. N., Chicago Edison Companv
Chicago
Neiiman, W. S., Hunterdon Electric Company...

Kutas, E. J.. Bryan-Mai-sh Company. .. .Cleveland, Obio
Kysela, F. C, National Carbon Company
Cleveland, Obio
La Ferer. Chas. A., Citizens' Electric Company..
Battle Creek, Midi.
Chicago
Chicago
Edison
Company
Lake, Edward N..
Lake. W. F. S., Buffalo Forge Company .Buffalo, N. Y.
Laniphier, R. C,

New York

Munning, A.

Chicago

H

Roebling Construction

.'

Chicago
Kreider. C. R-, Kohler Brothers
Chicago
Kreidler. W. A., Western Electrician
Kretschmar. F. K., Western Electric Company. .Cliicago
Kuehmsted, A. O., Gregory Electric Company. .. .Chicago
Kublman, C. A., Monarch Electric and Wire ComKusler, A.

W.,

Moore, Harry 1^., Chase-Shawmut Company
Boston
Moore, Wm. A.. Fairbanks, Morse & Co
Cbicago
Moser, A. G., Bartlett Illuminating Company....
Saginaw, Mich.
Mueller. Richard, Cbicago Edison Company
Chicago
Company
Cbicago
Mullin, E. li.. General Electric Company. .New York City

Janesville, Wis.

pany

Quebec, Canada
T.

Company

Lamp Com-

pany

Company

Electric

Montgomery, John

Pa.

Company

Kratzer, F. G., Fostoria Incandescent

.

.

KoUock, T. M., Westinghouse Electric and Manufacturing Company
Korst, P. H., Janesville

433

M. B. Austin & Co
Chicago
Merrill, F. L., Standard Railway Materials Company
Chicago
Merrill, W. W.. Chicago Fuse Wire and Manufacturing Company
Chicago
Messer, Chas., Dearborn Electric Company
Chicago
Miles, G. R., Cbicago Edison Company
Chicago
Millerard, A. L., Westinghouse Electric and Manufacturing Company
Chicago
Miller, A. M., Westinghouse Electric and Manufacturing Company
Chicago
Mills. Milton. Ewing-Merkle Electric Company.. St. Louis
Milner. Geo. S., Western Electric Company.
.Chicago
Milnor. L. T., Western Electric Company
Chicago
Mohr. Howard K.. Brush Electric Light Co. .Philadelphia
Moloney. T. O., Moloney Electric Company ... .St. Louis
Monroe, H. L., General Electric Company .Dallas, Texas
Montague, .L E.. Buffalo and Niagara Falls Electric Light and Power Company. .Niagara Falls, N. Y.
Montgomery, Geo. A., Quebec Jacques Cartler
A.,

Company
Beatrice, Neb.

E., General Electric Company
Chicago
W. G., American Push Button Telephone

Sunny. B.
Sweeter.

Company
Swenson.
Switzer,
Switzer,

pany

S.

New York
O..

Edgar
F.

B.,

Chicago Edison Company
Chicago
Chicago Edison Company. .. .Chicago
National Conduit and Cable ComMuscatine, Iowa
.T..

•
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Tanguay.

J.

Jacques Cartler Electric
Quebec. Canada
^Vestinghouse Electric & Manu-

tjuehet-

K..

Company
TayJor. FranU

11..

Company

facfcurlnp

Pittsburg,

Mich.

Thomas, Milton. N. Y. Safety Steam I'ower Company
Chicago
Thompson, G. L., General Electric {'ompany.
.

Philadelphia

Thompson.

Ilurd,

.1.

Manhattan Uubher Company.

Chicago
Tliulin. J., (Chicago I-Xilson Company
Chicago
Thuriby. A.. Morrlston File and hock Company. .Chicago
Thurston. Halph E.. C(»ninum\veaith IClectrlc Company
Chicago
Tibbe, A. A.. Tibbe Electric Company .Washington. Mo.
Tills. J. E.. Chicago I'idison Company
Chicago
Tobin, Arthur W., Electrical Equipment Company.
.

Chicago
Chicago
Chicago

Tracy. C. W.. Martin (Irate Company
'I'rutnian. 1^ K. U.. Engineering News
Tratt. W. .1.. W.
I'ower Company

Tregonlng,

!•:.

I)onley

liight and
Big Kapids, Mich.
and Rleclric

i':iectric

Attlehoro Steam

Edgar,

Company

Attleboro, Mass.

Tremaine.

Crouse-Tremaine Carbon

A..

li.

pany

ComOhio

Eostorla,

.Tripp. (Jpo.
]»any

.1.

pany
M.

'I^irner,

Springs

Com-

ICleotric

Colorado

Springs
L.. Western Electric Company
Chicago
Chas,. Terre Haute Electric Company. Chicago
C. Chicago Insulated Wire Company.
Chicago
W.. Des Moines I-Idlson Light ComDes Moines. Iowa
E.. Cleveland Electric Illuminating Co.

Tucker. A.
Tulordock.
Turlay. T.
Turner,

Colorado

R.,

Cleveland. Ohio

E
Junction City. Kan.
Cpliam, W. P.. Electric Appliance Company. .. .Chicago

Tyler.

V.

rtley,

P.

Watertown

L.,

Electric

Company.

.

.

.

Watertown. Wis.
and

Vallette. Chas.. A.. Edwardsvilie Electric Light

Power Company
Edwardsvilie.
Van Meter. A. L.. Tolono Light and I'ower Plant.

III.

Tolono.

111.

\aiighen. F. G., General Electric

Vaughan.

Wagner. Edward

A., Ft.

Wagoner,

General

P.

Company

Schenectady, N. Y.
Carleton Chase Electric Compao.v.

A.,

J.

D.,

New York

Wayne

Electrical Works.
Ft. Wayne,
Electric Company

lud.

Schenectady, N. Y.
W., United Gas and Electric Company.
Xew Albany, Ind,
Wakefield, C. L.. Dallas. Ice Factory. Light and
Waite.

II.

I'ower Company
Wakefield, R. S.. Western

Dallas,
St.

J. M., Electrical

Louis. JIo.

Light and
Hoopeston, HI.

Electric

,

Wakeman,

Texas

Supply Com-

Electric

I>any

\\akeman. C. J., Hoopeston
Heating Company

World and Engineer.

.

Xew
Walden.

A.

Freeport

E.,

Yoi-k

Light and
Freeport,

Itailroad,

Power Company
111.
Walbank, W. Whea. Lachine Kapids Hydraulic
and Land Co.. Limited
Montreal, Canada
Walker. M, S.. The F. Hissell Company ... .'I'oledo, n.
Wallace. R. S.. Peoria Gas and Electric c'ompauv. .Peoiia
Wallachs, II. L
Fond du Lac. Wis.

Walsh. I. J., Chicago Edison Company
Chicago
Ward. A. V., National Carbon Company
Chicago
Warder. W. J.. Jr
Cliicago
Warner, Charles C.. Wagner Electric Company .Chicago
.

Waters. W.

National Electric Company.

L.,

..

.Jlilwaukee

Gregory Electric Company
Chicago
Weberling. Thos., Municipal IMant.
Peru. III.
Weidgmant. J. B.. Chicago Edison Company. .. -Chicago
Weis, Aug., Johnstown Light, Heat and Power
Company
Johnstown. Pa.
Welch. .lames A.. Pawtucket Electric Co
Watson,

U.

II.,

^^'cIkins,

C.

W., National Carbon

I'awtucket, K.

,

Fostoria Incandescent

J..

Lamp Com-

pany
Uells,

Fostoria,

Wm.

Commonwealth

A..

Whipple, F.
Whipple, T.

Bailey.

II.

pany
White. J. G.,
White. W. F

Electric

Ohio

Chicago
Chicago

Sawyer-Man Electric Com-

New York
New York
New York

White & Co

G.

.T.

Ohio

Company.

Crocker-Wheeler Company

G.,

I.

Company
('leveland,

Wells. Chas.

S. L., General Electric Company
Chicago
W. II., Westinghouse Electric and
Manufacturing Company
Pittsburg
Whitney. C. W.. Electrical World and Engineer.
San Francisco
Whyte. Geo.. McComber-Whyte Rope Company. .Chicago
Wiley. J. R., Standard Underground Cable "Company
Chicago
Willard, R. R.. Standard Paint Company
Chicago

Whitfield,

Whiteside.

.

Willcox. F.
Williams. <'.

W

Harrison, N.

J.

Madison Gas and Electric Com-

U..

pany

Madison. Wis.
Williams. Paul F., Chicago Edison Company ... Chicago
Wllmerding. C. II.. Chicago Sectional Electric
I'udergroiind Company
Chicago
Wilson, J. IL. Mobile Light and Railroad Com-

pany
Mobile. Ala.
Wilson, T., Chicago Edison Company
Chicago
Winn, J. E., Cincinnati Gas and Electric Company
Cincinnati, Ohio
Wirt, H, C, General Electric Company
Schenectady, N. Y.
Wlxson, C. S., Uhlnelander Lighting C<)mpany..
Rhinelander, Wis.
Wolff, James. New York insulated Wire Company
•

^

Elmer
Woodward, E.
Wotid.

E.,
E..

Chicago
American Electrician
New York
W'oodward Governor Comjtanv.
Hockford,

W'tK.dwoi'th. Philip B.. I-ewIs Insrllute
W'ortliingEon. A. M., Louisville Lighting

Wright. W.

III.

Chicago
Comi)any
Louisville, ICv.

Lake Cllles Elerfiic Railway ComMichigan Citv. Ind.
Wyanr, Robert K., Derby Gas Company .... Derby, <'<mn.
W'yckolT. A. D.. Ball & Wood Company
New York
Yawger, Edwin. Westinghouse. church, Kerr &
E..

I'any

Co

Pittsburg

\ost. J. Harry. Yost Electric

Manufacturing ComToledo,

Jiany-

Young.
pany
Ziegler.

J.

O.

Charles. American District Steam Com-

Chicago
c.

facturing

F..

Reynolds Electric Flasher Mnnuchiragn

Company

Tlic directors of the

Citicinnati

to Be Derived from Consolidation of Electrical Interests.'

I'a.

Tenney, W. W.. Simplex Electric Company. ,. .Chicago
Terbush. M. E.. Chicago Edisun Company
Chicag<i
Thayer, A. Lester, The Browning Manufacturing
Company
Chicago
Thomas, Maurice W.. Michigan Electric Company.
Detroit.

Advantages

Gas and Elcclric

Company have chosen the following-named officers:
President,
Andrew Hickenloopcr; vice-president,
Norman G. Kenan treasurer and assistant secretary,
Henry A. Barnhorn secretary and assistant treasurer,

By Sidney Hosmek.
The advantages to be derived from any form of
consolidation of manufacturing interests are properly divisible into three classes
(i ) The advantage of the lower capital investment. (2) lower cost
of production, and (3) better service.
To these
should lie added, in the case of the transmission of
electrical energy, the advantage to be derived from
an improved load factor, which is almost certain to
result from a combination of different classes of
business.
This improvement of load factor, of
course, affects the matter of capital invested and also
cost of production, but it is an advantage which
:

applies

to

electrical

those which

may

consolidations,, in

addition to
apply to any other forms of con-

solidation.
In all cases where such consolidations have been
effected, still another point has been gained, though
it is nol one due to the mere combination.
That is.

the small plants have, in most every case, been old
and equipp.ed with inefficient apparatus, while the
consolidated plant has been of the most modern
type and built under such conditions that the best

engineering talent was available.
In the matter of invested capital, actual figures arc
hard to obtain. Taking the generating plant it.self,
we know that plants of 15.000 to 20,000-kilowatt
capacity can be built for $go a kilowatt, while plants
of approximately 500 kilowatt run as high as $200.
or over, due, of course, to the smaller units em-

Going above 20,000-kilowatt capacity, the
comparison would not continue to show such marked
gain.
In this station we have reached units of a
size where co,st per kilowatt ceases to fall very rapidly, and where great structural complications and
expense may begin, due to the fact that boiler units
ployed.

are not increasing in size.
Taking the distributing system in the case now
being considered, there would probably be a slight
loss, as we have obtained the load for the larger
plant only by including greater territory, and this
must inevitably increase the cost per kilowatt capacity.

A

number

of companies operating in a number of
centers would have their lines installed in proportion to their business, and only small capacities running out to the edges of their territories. The lines
between these various centers would have to be
strengthened without a proportionate increase of
business and a certain amount of waste territory
covered. Here we find the question on which tin"ns
the decision whether the larger company shall have
one or more plants.
It is the almost universal practice to-day to run
everything from one station, using sub-stations for
the transformation necessary for the supply of local
districts; this may be proper as far as it has gone,
but a point will be reached where the cost of lines
and sub-stations, with the liability to interruption
in each, will not only justify, but demand, a number
of generating stations located with reference to the
demand for current. The question of when this will
be justified will depend entirely on coal and water
facilities.

Thi-^ matter of distribution of. plants only comes in,
course, where area supplied is very large, and
where transforming apparatus becomes very expensive.
We know of only one case where this policy
has been carried out consistently. That company,

of

operating an electric railway, has located stations all
over its territor3^ a majority of them under 5.000kilowatt capacity, and a number of them without
railroad facilities for coal.
In the matter of size
of plants, this is without doubt an extreme, but we
should like very much to see their exact figures on
investment, and also their cost of production.
We come here, also, to the question of safety and
a limit to the amount of power
It has been
it
is desirable to put in one building.
demonstrated a number of times in our large stations that accidents can happen which will interrupt
reliability.

There

is

the entire plant.
What this amount should be depends largely on the character of service supplied.
On the one hand, it should be as small as possible,
so that any accident may affect as small a percentage
of supply as possible; on the other hand, it must
be large enough so that any possible demand for
current can be met without difficulty. A plant supplying feeders of normal capacity of 700 or 800 kilowaits could be divided into units of 10,000 or 15,000
k'ilowatts, witiioul sacrificing any of the advantages
of ample generating capacity, while a plant supplying
feeders of 2,000 kilowatts, would have to be made
in larger sections to give equal service.
In most cases it will be impossible to find a number
of If)cations having trood coaling and water facilities,
so that a subdi\ided plant al one point may be preferal)le, bul, of course, aside
from coal and ashhandling machinery, there is no argument from the
investment standpoint to justify putting all the plant
at one place, while, on the other hand, distribution
invc-lnienl might be very nnich reduced by a number
nf generating stations al different points, provided
.'ilways. (if course, coal and water can he obtained.
The Boston Edison Company is now erecting a plant
for an ultimate capacity of 50,000 or 60,000 kilowatts.
The situation there with reference to coaling and

;

auditor,

H. R. Hooper.
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the shape of territory supplied is such
that there is
no choice but to locate the entire plant at one place.
It IS. however, the intention
absolutely to divide that
plant into at least three divisions, even to
cutting the
bus-bars for the separate divisions. Of course,
arrangements will be made for connecting the bus-bars
that they may be all supplied from one
section at
period of light load.

Turning now

to the question of lower cost of
we find in station cost alone a very
gain, amounting to a difference of
500 or
600 per cent, between a plant of 500 kilowatts
and
one of 20,000. It IS. of course, unnecessary to
go
into any discussion of how this is
made up.
In this respect, improvement should
be found

production,

marked

in

consolidation, continuing almost in the same
ratio no
matter how large the plant may become.
subdivided plant may co.st a little more to operate
than
one not subdivided, but the difference will scarcely
be appreciable.
This would be almost as true for
a number of generating stations, if they
were properly interconnected.
In the distribution of the consolidated
company
there might be some small gain in expense,
but i"t
could not be a very marked one. This expense
is
a function of the number of subscribers
and miles
of wire.
In the consolidation the miles of wire
would certainly be increased for the same customers,
with consequent increase of expense of maintenance!
If anything were gained here, it
would probably be
at the cost of increased investment that is,
the larger
companyvvould install distribution plant perhaps better and in a more lasting way. but at greater
cost.
In general expense and management, we
could hardly

A

;

expect

much improvement, owing

largely to the fact

that responsibilities are largely increased and more
complicated legal questions are brought in. Taxes
would, of course, be decreased in such measure as
we have saved investment.
In the purchase of supplies and apparatus, there
should, of course, be a great improvement possible:
but this would be somewhat counteracted b-^ the fact

company would require a much greater
of articles to be carried on hand and a considerable investment must necessarily lie idle.

ihat the larger

number

Turning now to the quality of service, we find the
small company almost invariably running without
spare apparatus, and the service is liable to suffer
if anything
goes wrong. This is probably partly
due to the fact that it is a greater burden' for the
small company to buy extra apparatus, but it is
probably in a greater measure due to the character
of management under which it is run. The management of the larger company has a greater appreciation of its responsibilities and realizes more thoroughly that development depends on reliability of
service.
This defect goes with the smaller company,
because it is smaller and the margin of profit is
less, and less can be put into management, etc., and
not, as may be argued, because the company is oldfashioned and poorly handled.
Another defect which we find in most of the small
companies, and which is not due to the mere fact
that they are small, in the ab.sence of modern methods and devices, owing to the fact that the plant
usually is old, and capital is not always available to
take advantage of the newest developments.
The question of 24-hour service also comes in. In
a 500-kilowatt plant it costs as much to run one
unit as it does the whole station in all except coal,
as there are at most only two or three men to a
watch, consenuently. the long hours at very light
load are an Impossible burden.
On the other hand,
the cost in a large station, varies in

all

things ap-

proximately with the number of units in use. and
kilowatts produced at light-load times bear same
relation in cost to those produced on the peak.
The
difference in load factor between a small and large
company comes in here also. A company supplying a
great territory includes a number of different classes
of business residences, amusements, factories, and
possibly street railways so that the cost per kilowatt
may be just as good at one part of the day as
another.
Also, one company taking the place of several does
not necessarily get the sums of the peaks of the
different stations, as these may not coincide.

—

—

Cleveland Street Railways Consolidate.
appears that the long-talked-of consolidation of
is about to
lie accomplished.
At a meeting last week of the directors of the Cleveland Electric Railway Company
and the Cleveland City Railway Company a plan
was agreed upon. After ratification by the stockholders, some time after July ist, this plan will be
put into operation.
The capital stock of the Cleveland Electric Railway Company is $13,000,000, with
It

the street-railway interests of Cleveland

rnitstanding bonds

amounting

The

lloaling indebtedness.

land

City

$2,000,000

company
in

is

to $4. ,^50,000,

and some

capital slock nf the Cleve-

$8,000,000,

with

a

tritle

over

and some floating
new company is to be formed in

outstanding bonds

indebtedness.
A
which the stockholders of the City company shall
receive share for share for their stock, while those
of ihe Cleveland Electric shall receive i 3-10 shares
for each share of their old stock.

:

H. W. Sage;

May

Psper read bpf^re the National Electric Lieht Association
I.
atChicago on May 26, [503. The author is connected with the
Edison Electric IlluminatiDK Company of BostOD.

The Cleveland

company has 136 miles of
company has 84 miles. Horace

Electric

track while the City

:

May

30,

board.

Western Union Poles Cut Down

in

Pennsylvania.

down

the poles of the telegraph company over the
entire right-of-way from Pittsburg to the Atlantic
coast.
The territory covers about 1.000 miles, and it
is^said that 40,000 poles and 14,000 miles of wire
were destroyed, entailing, at a conservative estimate,
a loss to the Western Union
company of aboin
$1,000,000.
In addition, the telegraph company will
be asT<ed to reimburse the railroad company for the
expense of chopping down the poles and tearing away
ihe wires.

The

light between the Pennsylvania Railroad and
Western Union Telegraph Company began last
summer and is said to be the outcome of an announcement made by George J. Gould of his plan to

the

an eastern port terminal for his Wabash
Railway system. President Cassatt of the Pennsylvania road. U was said, opened the light against the
Western Union in order to bring Mr. Gould to
terms and force him into giving up the project of
making the Wabash a competitor of the Pennsylvania
secure

Railroad in the East.

Periodically thereafter there
were rumors that Mr. Cassatt and Mr. Gould had
their
differences
and
settled
that the light against the
Western Union would cease, but these were promptly
denied, and the matter w^ent to the courts.
Ex-Judge John F. Dillon, counsel for the Western
Union, states that the case will be taken to the
United States Supreme Court. He declared that the
action of the railroad company in tearing down the
lines when it knew that an appeal to the United
States Supreme Court was pending, was arbitrary,
without precedent and contrary to the principles of
Damage suits against the railroad will be inlaw.
stituted, should the Supreme Court decide in favOr
(if the Western Union.
Eastern officials of the telegraph company are
quoted as saying that reports of their crippled condition are greatly exaggerated and that business is
going along without interruption, a large share of
It being handled in a roundabout way along the Baltimore and Ohio and New York Central roads. The
itlephone. it is said, is also being brought into use

m

many

places.

American

Electrical Engi-

Institute of

Chicago Street-railway Situation.
Now that the Mueller municipal-ownership bill

has

become a law, the local-transportation committee of
the Chicago C!ity Council has again resumed its labors.
The most important matter to be considered
by the committee is the possible waiver by the streetrailway companies of their claims under the 99-year
act.
President D. G. Hamilton of the Chicago City
Railway Company, in a letter addressed to Chairman
Bennett of the local-transportation committee, intiis willing to waive the 99if reasonable rights are granted the comthe proposed ordinance.
sub-committee
of the local-transportation committee plans to meet
with Corporation Counsel Walker and other counsel
for the city and frame a statement as to what the city
will demand of the street-railway companies in return for a renewal of the expiring ordinances. The
committee will then report to the main committee,
and its decision will form the basis for the ordinance
to be recommended to the council.
The officers and receivers of the Chicago Union

ycar claims

pany

A

in

Traction

Company have been

in

New

York, where

plans for future action were formulated. It is asserted that this company is trying to delay matters,
apparently for the purpose of awaiting a ruling from
Judge Grosscup as to the value of its claims under
the 99-year act.
Efforts are said to have been made
by the Union Traction Company to dissuade the
Chicago City company from sending the Hamilton
letter in which it urged the city to immediate action
for the settlement of the traction question.
Mayor Harrison presented his annual message to
the council on May 25th.
It contained a very exhaustive statement of his views and recommendations
on the traction question. The principal provisions
upon which the mayor insists are as follows
1. The" traction
companies must give an express and
nuetiuivocal waiver of the rights claimed under the 9Uyeiii- act, as an absolute prerequisite to an extension of
rranchise grants.
No compromise, in any form whatsoi''or
ever, he asserts, shall be entertained on this point.
tlie council, as the companies retjuest, to allow a value
on these claims in any way would, the mayor contends,
make tlie members of that body "copartuers in this
vicionsand iniquitous heritage" of the state Legislature
of tyu.i. which passed the act over the veto of the late
Governor Ogiesby. The act is held to be illegal and with-

out

effect.

li.
Provision in any extension ordinance for an early
public ownership and an actual municipal operation of
these traction utilities.
a. Submission of any ordinance, before final enactment,
to approval or rejection by the people under the "puhliLopinion act," which allows a referendum on petition ot
'i^'i
per, cent of the voters.

Other provisions which the mayor considers essenfranchise extension are
An improvement of
accommodations which will do away with the present
uncomfortable and unwholesome overcrowding of
cars
the simultaneous expiration of all franchises
on or before 20 years after the date of grant and
tial to

:

;

the express prohibition of the transfer of a franchise
to a foreign corporation; the use of the underground
trolley within a certain district, bounded by North
Avenue, Twenty-second Street, and Western Avenue

the realignment of terminals, that transportation may
be rapid and street congestion as far as possible
avoided
a universal system of transfers and full
publicity of accounts.
The representatives of the Union Traction Company have held a number of conferences at which
the mayor's message was discussed, but no action
has been taken except that it was agreed not to go
before the council sub-committee when it meets to
take up the Chicago City company's affairs.

In addition to the brief telegraphic account of the
annual meeting of the American Institute of Elecpublished in the Western Electrical Engineers
trician of last week, the following facts, brought out
at the meeting, are of interest:
The report of the board of directors for the year
ended April 30th shows that during the year local

branches have been organized at the followingplaces
Allegheny, Pa. (Western University of r'ennsylBethlevania) ; Ames, Iowa (.Iowa State College)
hem, Pa. (Lehigh University) Boston, Mass. (Mas-

Association of Railway Telegraph
Superintendents.

;

;

;

;

;

:

;

;

;

;

(

(Columbian University and local members). The
local organizations in Chicago and in Minneapolis,
the latter in connection with the University of Minnesota, which have been in existence for some time,
have taken on renewed activity during the present

The twenty-second annual meeting

ates,

1,810;

30,
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was

classified

Honorary, two; members, 417; associThe gain in membership
2,229.

total,

during the year was 680, or 44 per cent.

The

total

assets of the Institute are $40,599.69. of which $16,285 is represented by United States bonds. The surplus is $19,311.48. The receipts of the year were
$30,181.25, of which all but $621.58 was expended.
In relation to the "union engineering building"
project, President Scott reported that the resolutions
recommended at the joint conference, and printed
on page 409 of the last issue of the Western Electrician, had been adopted by the board of directors
of the American Institute of Electrical Engineers.
As the permanent committee to represent the Institute. President Charles F. Scott of Pittsburg. President-elect Bion J. Arnold of Chicago and Dr. S. S.
This
W^heeler of xAmpere, N. J., were appointed.
action was formally indorsed by the Institute as a
society.

;

Mr. Edison the Honorary Electrician of
the World's Fair.
President Francis of the St. Louis Exposition has
received the following autograph letter from Thomas
A. Edison accepting the appointment of honorary
chief consulting electrician of the exposition
()i:.\N(.:k, N. .!., May IH, lt)U3.
iJavid U. Francis, I'resident St. Louis Exposition.
l>K.\i£
1 beg to acknowledge receipt of your favor
of April lii'd, informing me of the great honor done me
in appointing me honorary chief consulting electrician of
the L'niversal Exposition, commemorating the acyuisitiou
of the Louisiana Territory.
In thanking you for this honor, and accepting it, I
canuot but note with pleasure your reference to the fact
that the exposition year falls on the twenty-hfth anniversai-y of my perfection and introduction of the incandescent lamp.
This recognition of work in the lield of
electrical invention is very gratifying to me, especially
as it comos in association with your magnificent demonstration to the world of what has been done in all
branches of industry in the states comprised within the
original territory^a region where, as a young telegrapher, I spent many arduous years before moving East.
Permit me to commend your judgment in allotting at
the exposition a fine large building exclusively for electricity, and to express the fervent hope that it will be
filled to overflowing with the latest examples of apparatus for light, heat and power and the communication
of intelligence..
It will not only be my duty to take part in exhibiting
such of my newer inventions as your colleagues may
deem worthy of acceptance, but I hope to see from
abroad, in rivalry with American advances, the results
due to European leaders in the art to which I have given
my life, because of my belief in it as one of the uolnest
agencies ever rendered available for human welfare and

Sm

:

tienefit.

With the best wishes for the brilliant success of the
exposition and pledging my own assistance as it may be
required, I have the honor to remain, Mr. I'resident,
Very truly yours,
Thomas A. Edihok.

World's Fair Notes.
to the Department of Electricity last week were Mr. A. L. Tucker of the
Western Electric Company, and Mr. A. G. Fuller of
the American Telephone and Telegraph Company.
Professor W. E. Goldsborough, chief of the De-

Among

the

visitors

partment of Electricity, attended the National ElecLight convention in Chicago. While in the city
he secured several applications for exhibit space.
Thomas Moore, chief of the Department of Machinery, has returned from a brief trip to New York.
Lieutenant Carden will remain in the East for some
time, in the interests of the Machinery Department.
The three 8o-kilowatt Westinghouse exciters for
the big generating station of the exposition are being
installed.
The foundations for the 2,000-kilowatt
generators are nearly complete, and the west end of
Machinery Hall will soon be assuming the aspect
tric

of a central station.

A

cablegram received last week from one of the
manufacturing concerns of Europe
would exhibit in the Electricity
Building on a large scale. Several of the most promi^
nent European instrument makers have signified
largest electrical
stated that they

their intention to send a full line of their apparatus.

So many varied reports regarding the accommodations for visitors during the dedication period have
been circulated that the following extract of a letter
from Mr. Frank H. Taylor of the Westingnouse
company is of interest: "I spent three days in St.
in connection with the dedication of the exand I cannot forego the pleasure of congratulating you personally upon the conduct of the
whole matter. You seem to have the entire country
back of you."

Louis

of the Associa-

Railway Telegraph Superintendents was held
New Orleans on May 13th to i6th. The sessions
were held at the St. Charles Hotel and were presided
over by President J. H. Jacoby. Many new names
were added to the list of members. Reports of comtion of
in

mittees showed the affairs of the association to be in
Indianapolis was selected as
a prosperous condition.
the place for the next meeting
at the third

Wednesday

and the date was set
Following is

in June, 1904.

a list of the officers elected for the ensuing year:
vicePresident C. S. Rhoads, Indianapolis, Ind.
president, C. P. Adams, Chicago; secretary and treasurer, P. W. Drew, Milwaukee, Wis.
;

The following papers were presented
day's

session

:

"New

William Maver,

year.

The membership on April

;

position,

;

sachusetts Institute of Technology and local members)
Cincinnati, Ohio; Columbia, Mo. (University
Columbus, Ohio (Ohio State Uniof Missouri)
Denver, Colo. Ithaca, N. Y. (Cornell University)
MadLafayette, Ind. (Purdue University)
versity)
ison, Wis. (University of Wisconsin); Philadelphia,
(Union
Y.
Pa.
Schenectady,
N.
Pa.
Pittsburg,
University and local members) St. Louis, Mo.; State
College, Pa. (Pennsylvania State College); Urbana,
Washington, D. C.
University of Illinois)
111.
;

Fergnson and others, American Telephone and Telegraph Company W. H. Adkins, Southern Bell Telephone and Telegraph Company, Atlanta, Ga. Albert
G. Francis, Chicago Telepiione Company, Chicago.

;

neers.

as follows:

:

435

mates that the company

handed down by the
United States Circuit Court of Appeals sitting at
Philadelphia. Pa., last week, holding that the Pennsylvania Railroad had a legal right to remove the
Western Union Telegraph Company's poles and wires
from the railroad's right-of-way, the Pennsylvania
company sent out large forces of workmen, who cut
of a decision

result

a

;;
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E. Andrews, president of the Cleveland Electric company will probably be president of the new con\pany.
John J. Stanley will he general manager, it is said.
The hoard of directors will be made up of the directors of the two existing companies.
Senator
M. A. Hanna will undoubtedly be chairman of the

As

;

Jr.;

Ideas

in

at the

Block

"A New Type

of

second

Signaling,"

Telegraph

Switchboard," W. W. Ryder; "The Application of
Combined Telephone and Telegraph Apparatus to
Railway Service," A. T. Ferguson. C. F. Annett
presented reports from officials of the Illinois Central Railroad referring to the advantages gained in
the various departments of railroading by the use
of the telephone. He stated that information is gained
in two or three minutes which could not be obtained
without the expenditure of two or three days without the telephone. The discussion aroused by the
several papers was spirited and brought out many
interesting

points.

of the association were entertained
excursions, etc., during the period
convention. Among those present^ were E.
C.
Vogel, Railway Supply Company, Chicago
Brown, Central Electric Company, Chicago

The members

at theater parties,

of

W.
E.

the

;

S. Logue, Edison Manufacturing Company, New
York; Aver\' P. Eckert, Safetv Insulated Wire and
Cable Company, New York; P. W. Miller, A. T.

W.

Connect Battle
Creek and Lansing, Mich.

Electric Railway to

The Michigan Central Traction Company will build
an electric line between Battle Creek and Lansing.
This is an entirely new deal, and has no connection
with other projected lines running into Lansing from
the western part of the state. The road will take
in Lansing. Grand Ledge, Charlotte, Bellevue, Olivet
and Battle Creek, and will be 57 miles in length.
The grades are all easy, except the bridging of the
Thornapple River, where a 1,000-foot trestle will be
The roadbed will be well ballasted and
required.
75-pound rails will be used. It is expected that the
construction will be well under way by August ist.
capital stock of the company is $1,300,000 and is
held by S. W. McCall of Boston, who was in Detroit last week making the necessary arrangements
The road will
for the organization of the company.
be double-tracked all the way and it is expected to
make the 57 miles in one hour and 40 minutes. The
contract for the construction was let to M. W. BurThe officers and directwell of New Haven, Conn.
ors of the company who attended the directors' meeting were S. Bugart, Cleveland, president; J. W.
Ewing, Grand Ledge, treasurer; F. H. Goadley, New
York; J. Steeudge, Grand Ledge, and E. T. Panghorn,
Battle Creek, directors.

The
all

The Keokuk and Western Illinois Electric Company has been incorporated with principal office in
Chicago.

The company proposes

to

build

electric

from Hamilton. 111., to Keokuk, Iowa, and from
Hamilton to Warsaw, 111. Fred P. Vose of Evanston, 111., and George E. Johnson of Giicago arc
lines

among

the incorporators.
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DEVELOPMENT OF THE TELEPHONE
Indiana Telephone Items.
The

Council of Crawfordsville has granted
the Crawfordsville Co-operative Telephone Company
a franchise to run two lines of poles and wires in
the city. The franchise contains some rigid proviThe charges
sions and is most favorable to the city.
for residence telephones shall not be more than $6,
and business telephones not more than $13 a year.
The Central Union Long-distance and the New
i-ong-distance Telephone Companies suffered considerable damage from severe storms near Lebanon.
The principal trouble was in trees being blown down
upon their wires. Local companies in Madison
County also suffered considerable damage.
The Indiana Appellate Coutt has rendered a decision of importance to telephone comoanies concerning taxation. The court held that where the
Stale Board of Tax Commissioners assessed the
properly of a telephone company on returns of its
property made by its secretary for a series of years,
and it was assessed locally for prooerty of a local
nature, such as office furniture, and paid all such
taxes, the county assessor and county auditor had
Cit>'

authority, after notice to the company, to add to its
assessment the value of tangible property owned by
il in such years, but not returned to the stale board,
nor taken into account by it in making its assessment,
although such property, consisting of telephone in-

struments, switchboards, etc.. may not have been
But
primarily assessable by the local authorities.
said local officers had no power to assess the "local
franchise" of the company nor any of its capital
stock for back taxes, merely because they were not
properly listed or fully assessed in the schedules returned from year to year to the state board. That
the state board has no jurisdiction to add "omitted
property" of former years to its current assessment
and charge the same with back taxes, but that power
belongs to the local authorities.
The following telephone companies were incorpoThe name and address of
rated during the week.
the company, capital stock, territory served and one
The Jefferson Telephone Company,
official given
$io.coo; Jefferson. Scott. Clark. Jennings. Ripley and
Switzerland Counties and the towns therein: William
A. Kirk. Madison. The Ward Telephone Company,
$1,400; exchange and home office in the residence
of J. M. Newhouse: Hancock County: J. M. NewCounty Telephone
house, Greenfield. The Posey
Company. $50,000: Posey and \''anderbnrg Counties;
F.
Allen Gray. Mount Vernon.

and Magnolia and other places. The company will
have complete connections with the United States

company
points.

The Mount Ephraim Telephone Company

of Mount
Ephraim, Noble County, has been incorporated with
a capital stock of $300.
Ed. L. Barber of Wauseon and James A. Bariley,
his associate, have been in Huntington, W. Va.,
within the last few days, and it is reported that they
were negotiating for a combination of tlic Independent interests of West \'irginia, southern Ohio and
northern Kentucky, but the opinion is advanced that
the companies in the (Jliio River towns are not favorable to such an arrangement.
The courts at Cleveland, in a case in which the
(Tuyahoga Telephone Company secured an injunction against a man to prevent him from raising the
company's wires so that he could move a house under
ihem. dissolved the injunction and rendered a decision that the company had no right to obstruct the
streets so that such moving could not be done.
The
decision goes so far as to enable the man to cut
the wires, if he cannot raise them high enough.
The Dunkirk teleph6ne exchange of Dunkirk was
badly damaged by a big fire, which consumed a good
portion of the business section of that town, a few
days ago.
O. M. C.

Southern Telephone Developments.
The Sumter

The West Duluth exchange of
Company is being fitted

(

S. C.)

a local exchange and country lines, has been reorganized with $10,000 capital. The system is valued
$24,000 and is being reconstructed.
S. C. Baker
was recently elected president.

The Southern Bell Telephone Company has just
moved into its new exchange at Wilmington, N. C.
he wires in the business section have recently been
placed underground.
The Ellenboro Telephone Company of Ellenboro,
N. C, has been chartered by the secretary of state.
I

The

St. Georges (S. C.) Telephone Company, M.
Cannon, president, has been chartered with a cap-

S.

ital

of $5,000.

The Hamilton Telephone and Power Company has
applied for a charter to operate at Chattanooga, Tenn..
in opposition to the Cumberland Telephone Company, and will also probably place an electric-light
plant in operation.
The company has strong financial backing.
The Home Telephone Company of Clarksville,
Tenn.. is building a number of out-of-town connections, to Guthrie and other points.

the Zenith Tele-

with a modern
switchboard of 140 connections. The wires are being buried for a block from the central office to
avoid fires and lessen the roaring caused by the
wind.
The Northwestern Telephone Exchange Company
will rebuild its St. Cloud, Minn., exchange, on a
central- en ergj' basis, with a modern system through-

1903

FIELD.

Plans of the Federal Telephone

pany

Com-

of Cleveland.

A meeting of the stockholders of the Federal Telephone Company of Cleveland will be held at East
Orange, N. J., on June ist, to vote upon plans for refinancing the company.
The proposition contemplates the reduction of the capital stock from $10,cco,ooo to $1,000,000 simply by reducing the value of
the shares from $jco to $10, and the issue of $500,000 of first-mortgage trust bonds. The holders of
stock will be asked to accept these bonds pro rata
at a certain price, in order to secure money for a
working capital. The Everett-Moore syndicate is the
largest holder of stock, and has signified its willingness to this arrangement. Large creditors have
agreed to an extension of time to five years, and
will take collateral bonds of a second series as security for their claims.
The reduction of capital
stock will reduce the tax expenses in New^ Jersey
something over $4,000 per year, and since there ha's
been no stock sold as high as $10, there will be no
loss to anyone.
The plan will also save the small
holders of stock from any loss, a plan which has
been followed all through the reorganization of the
Everett-Moore companies. They will be asked to
lake whatever of the bonds they can with the larger
holders, in order to make the plan a success.

Cuyahoga Company Reduces

Capital

Stock.

Telephone Company, operating

at

:

Telephone News from the Northwest.

for long-distance service at several different

30,

The stockholders

of the Cuyahoga Telephone Comone of the Everett-Moore syndicate propermeeting in Cleveland, Ohio, last week, voted
to reduce the capital stock from $3,000,000 to $1,500.cco.
It was also decided to issue $1,500,000 six per
cent, cumulative preferred stock, and with the proceeds make many extensions and improvements in

pany,

ties, at a

Under the management of President
but $1,971.66 of the deficit of $29,684.70
carried over at the beginning of the year has been
made up. It is believed the report for June ist will
show a surplus instead. The ratio of expenses has
been reduced from 51.06 to 46.07, and during the
first four months of this year $12,472.55 of the earnino"s was expended for new work in the way of exthe

service.

Dickson

all

tensions.

The stockholders seemed to be very -well pleased
with the progress, condition and future plans of the
Everything looks favorable for putting the
Cuyahoga company on a successful operating and
financial basis.
Over 90 per cent, of the stock was
represented at the meeting and more than So per cent,
of the stockholders were present.
company.

phone

out.

The Mabel (Minn.) Telephone Company has been
organized.

Pease

Brothers of

have
lelephone
Telephone

Wis.,

Richland Center,

sold a controlling interest in the Union
Company to the Independent Consolidated

Company of Milwaukee.
The Stevens Point (Wis.) Mutual Telephone Company has been formed

to install a local

exchange for

Stevens Point.

Warner Tubular-drop Patent Defeated.
suit

No.

interior

at

telephone

Duluth
e.xchange

a comconnecting every

will install

room in the building.
The Chicago. Milwaukee and St. Paul Railway
Company is experimenting with telephones connected with telegraph wires between Marion and
Perry. Iowa, 137 miles apart.
Experiments have
been made successfully and demonstrate that the
idea

is

of United States patent

issued June 21. 1892. covering
tubular drop used in telephone work.

477,616,

Warner

the

The

was heard in the United States Circuit Court
for the Northern District of Ohio, before Judge
Wing, and on May 26th was decided in favor of the
North Company (represented by A. L. Lawrence as
attorney) and against the patent. None of the complainant's contentions was sustained.
In view of
case

the prior art the court declared lack of novelty in
the

patent.

Atwood has

The Spalding Hotel
plete

against the North Electric

land, alleging infringement

leased the local telephone system
at Hallock, Minn., for five years and will improve it.
Notice is given that the Bagley (Minn.) Telephone
Company has gone out of business.
E. F.

Company brought
Company of Cleve-

Recently the Western Electric

practicable.

The Cambridge (Iowa) Independent Telephone
Company is constructincr a toll line south to Elkhart.
The People's Telephone Company of Sigourney,
Iowa, has been sold by Mrs. Dobie to C. F. Singmaster of Keota and Mr. Du Poise of Washington.
Iowa, for $13,000.
The Mutual Telephone Company of Des Moines
has asked the City Council to repeal its franchise, as
the company finds that the rigid provisions of that
The
document hinder it from borrowing funds.
company is behind on taxes, owing about $5,000
for the past three years, but points out that the
Bell company's taxes for the same length of time
has been about $500.
R.

Ohio Telephone Notes.
The Stark County Telephone Company of Canton
will spend a large amount of money this summer
on the improvement, both of ils city system and the
country lines. It is staled that at least $80,000 will
he used toward the improvements and extensions of
the city lines alone, and the country lines will be
extended to Middlcbranch, Congress Lake, Hartville.
New Baltimore, L^nioniown, Greentown, Waynesburg

NEW COMPANIES.
The Tri-county Mutual Telephone Company has
been incorporated with headquarters at Creston.

The capital stock
of the directors.

is

$2,500.

Martin Kennedy

is

111.

The Crittenden County Telephone and Telegraph
Company has been incorporated with a capital of
The headquarters will be at Crawfordsville.
$2,000.
Neb. W. Z. Bunn, C. U Campbell and Hugh Chambers are the incorporators.

The Home Telephone Company, with headquarters
Camargo, 111., has been incorporated with a capiof $4,600. The company will operate in Douglas
County. The incorporators are Eugene Rice. G. C.
at

tal

A

and G.

C.

trician,

writing from Ottaw^a, says that a powerful

the Bell Telephone Company in Canada is
An application is before
the Canadian Parliament, on behalf of a number of
American capitalists, principally residents of Philadelphia, for a charter for a telephone company with
rights throughout the Dominion of Canada.
The
capital of this company is to be $30,000,000.
The
capitalists interested in this new company seeking
to obtain a charter are also negotiating to purchase,
or have already bought out, the Merchants' Telephone Company of Montreal, which company is only
authorized to operate in the province of Quebec, and
most of the capital stock of which is now controlled
by American capitalists. As soon as the Dominion
government grants the charter to the company first
referred to, it is understood that it will absorb the
rival to

now

in process of formation.

Merchants' company.

one

Frank K. Ludlow has been granted a franchise to
construct a telephone line in the country outside of
Newport, Ky. His application for a franchise in that
city is still pending.

Jeffers

Independent Telephone Company for
Canada.
A Canadian correspondent of the \\ estern Elec-

Wiseman.

been granted the American Telephone and Telegraph Company of Atlanta. Ga.,
with a capital stock of $25,000. E. J. Hall of Morristown. N. J.. W. E. Holcomb of New York. A.
charter has

Ward Cobb of Atlanta, and others are interested.
Work will begin at once constructing lines through

New Independent Telephone Connections in Pennsylvania.
and stockholders of the Pittsburg and
Telephone Company and the Johnstown
(Pa.) Telephone Company have formed the Pittsburg and Johnstown Telephone Company for the
purpose of completing the trunk line from Philadelphia between the two cities named.
Independent
companies in Maryland, Pennsylvania and West Virginia have agreed to an interchange of business with
the new company, and it will connect Pittsburg in
this way with 112 exchanges and more than 20,000
subscribers.
S. H. Browne of the Pittsburg and Allegheny, and E. D. Schade of the Johnstown company, are at the head of the movement. The capacity
of the company will be doubled in Allegheny County
and more than a million dollars will be spent in imOfficers
.A.]legheny

pr(i\'emcnts.

Twelve Hundred Telephone Companies
in

Iowa.

the state.

The assessment report to the Iowa state auditor
shows the number of telephone companies in the

The Tri-State Telephone and Telegraph Company,
organized at Augusta. Maine, has field its certificate
of organization with the Maine secretary of -^tate.
Us capital is $6,000,000: nothing paid in. F. L. Dut-

j'ear.

president. E. F. Whittum is treasurer and
E. H. Moulton of Minneapolis and L. L. C. Brooks
and F. C. Nelson of St. Paul are directors.

bered that there has been a considerable trend toward
consolidation in the Independent lines of the state,
a number of such consolidations having been effected.

ton

is

state this year to be 1.200. as against

In

addition,

about 700

last

there are several hundred local
which are not reported. These

and farm systems
figures are the more

significant

when

it

is

remem-

I

^

—
May

30.
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Prof. Bell

A New

on Telephone Development.

well known, Alexander Graham Bell, the
telephone inventor, has not been actively interested
in telephone enterprises for some years.
While in
Indianapolis recently he was asked how many telephones there are in the country. In answer he is
reported to have said: "That is way beyond me.
The Bell patents have expired and there are so many
companies manufacturing equipment now, and the
development has been by such leaps and bounds, that
no one could keep track of the number of telephones.
Some years ago. before the Independent movement
became so general, it w-as estimated that the telephone
wires would reach many times around the world.
But I have been out of the telephone business for
25 years and own just one share of stock to-day in
tiie Bell Telephone Company.
I invented
the telephone in 1S75 'ind filed my application on St. Valentine's Day. 1876. the same day that Dr. Gray made
aoplication for a patent for a
similar discovery.
However, I was the successful contestant."

As

Mass.,

receiver,
to

show

shown

Company of Boston,
market its new telephone

Electric

placing upon the

is

BOOK TABLE.

Telephone Receiver,

The Holtzer-Cabot

is
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and 2. A glance will serve
and symmetry of the shell,
two parts the body of the shell

in Figs,

i

the lines of grace

—

which is made in
and the cap. Following the latest practice, bindingposts have been discarded. The terminals are entirely
enclosed inside the shell, making a perfect electrical
connection, and doing away with the danger of the

Telephone-cable Splicers' Strike Settled.

The

inaugurated about two weeks ago by
the telephone cable splicers of the Chicago Telephone
Company has been declared off and all the men have
returned to work imder an agreement satisfactor\'
to all concerned.
The cable pullers who had also
intended to strike but who were forced out of work
when the splicers quit, have also reached an agreement with the company and are again at work. The
men demanded more pay and the scale has been
adjusted to the satisfaction of both the employes and
strike

the company.

No

Bell

further trouble

Output for

is

expected.

April.

has issued the following report:

—

April
output.

"
'
Returned.

10S.242
"-.r>S7

1001.
72,390
33,177

1000.

104.420
" "43,491
G0.93S

70,6-55

39.210

33.113

1003.

1002.

53.190
20,077
FIG.

Xet output.

Dec. 21 to April 30
i;ross

output.

Ueturued ....

410,300
1G0.137

Net output. 250.253
Outstanding
.3.400..^.73
April 30
.

236.103
S3,121

2SS.505
122,604

387.79:j
].'.2,0S5

235,710

165.901

153.072

7G1.720

2,11S.717

1,733.577

MANUFACTURERS AND DEALERS,
A
ony"'

bulletin of the "Latest Developments in Telephhas just been published by the International

Telephone Manufacturing Company, Chicago, and

Fig.

2.

Showing Various

I.

Norway

iron.

International central-energ>' and generator-call telephones and switchboards for large and small public
and private plants, with a clear description of the
many new^ ideas and improvements, of importance
to the durability' and efficiency of a plant, embodied
It is an
in the construction of the various parts.
artistically and carefully arranged catalogue and will
interest all who are engaged in the telephone constructing and operating field.
Bulletin No. i of the Stromberg-Carlson Telephone Manufacturing Company, Chicago, is devoted
comprehensive treatment of telephone and switchboard apparatus for railway and interurban lines.
The various types of pocket and portable telephone
instruments and appliances used for such work are

to a

described, as well as different types of dispatchers'
switchboards. Descriptions are given of the telephone dispatching systems installed on the lines of
the Milwaukee Electric Railway and Light Company,
the Detroit United Railway, and the Aurora, Elgin
and Chicago Electric Railway Company. The catalogue, which has been carefully and skillfully prepared, closes with a set of rules and regulations
specially governing interurban lines.

The Consolidated Telephone Company

W.

of.

WheelFarm-

Va.. has purchased the property of the
Telephone Company.
line is also

being
A
from Grafton to Colfax. This company is purchasing man}- of the smaller properties of the state
and uniting them under the one management.
ington

built

NEW TELEPHONE

RECEIVER.

It will

be observed that the construc-

Fig

Paris.

A

ing,

A

user receiving a shock, while the cord, which is in
all cases supplied with the receiver, is given a substantial hitch about the yoke of the magnet in such
a way that no strain can come on the connections.
Thus the life of the cord is greatly extended, while
the work of renewing the cord is very slight.
Fig. 2 shows the internal arrangement of the parts.
The permanent magnets are of a special grade of
magnet steel, while the pole-pieces are of the softest

is

being sent to all inquiring for a catalogue of this
equipment. The pamphlet illustrates the full line of

:

pany.
Pp. (6^ by 914 inches) vii., 287,
1903.
with a number of diagrams and illustrations and
five folded charts in cover pocket.
Price, $3.50.

As

a manufacturer, consulting engineer and pro-

fessor of electrical engineering, Dr. Perrine has obtained a very wide and valuable experience in electrical transmission subjects in general, and particularly
in relation to insulated wires and cables. In this book,
upon which he has been engaged for some years,
he has given the reader the benefit of this wide experience, and has produced a treatise that forms a
distinct and valuable addition to technical literature.
In the opening chapters- he takes up the properties
of materials entering into the manufacture of conductors, both plain and alloyed, and then describes
with exactness and valuable detail the manufacture
of wire and wire finishing, such as galvanizing iron
wire, stranding and gauging. Wire insulation is dis-

cussed in one chapter and another treats of cables,
closing with a tabulated classification of employment
for all conductors.
chapter devoted to calculation
of circuits is an important part of the work. It considers wiring charts, graphic multiplication and division, slide rules, systems of distribution, heating
limit, concealed and exposed wires, etc.
Kelvin's
law' of economy in conductors takes up a chapter,
and then follow treatments of multiple arc distribution and alternating-current calculation.
The author
then describes overhead lines with special consideration of the stresses, tension, temperature expansion,
spans and levels of spans of pole lines.
Of considerable value to the power-transmission
engineer is a chapter on line insulators with mention
of the process of manufacture. The book closes with a
chapter on underground conductors which brings
this feature of electrical construction well up to the
present state of the art.
The five wiring charts
wdiich supplement the work have been prepared with
care.
The text is illustrated with a number of diagrams, half-tone illustrations and curves, and many
tables are used in connection with the text.

A

The American Telephone and Telegraph Company
(Jross

Conductors for Electrical Distribution
Their
Materials and Manufacture, The Calculation of
Circuits,
Pole-line
Construction,
Underground
Working and Other Uses. By F. A. C. Perrine,
A. M., D. Sc. New York: D. Van Nostrand Com-

tion

is

NEW telephone

bipolar.

in section, give a

3

filings

and holding them over

the magnets. By gently tapping the
diaphragms the iron filings were caused to arrange
themselves in positions showing the direction and
intensity of the magnetic lines in the region of the
Fig. 3 shows the arrangement of the
pole-pieces.
of

distribution in a field in which the pole-pieces are
rectangular and Fig. 4 in which they are semicircular.

The adjustment feature has been omitted entirely,
and the receivers are p'ermanently adjusted before
leaving the factory. This is a distinct advance in
receiver construction; only one adjustment is necessary, and this should be made by the manufacturers.
The magnets are wound wdth silk-covered magnet
wire, and corrosion is prevented by nickel-plating all
exposed parts. In connection with the unusually
strong magnet, a heavy diaphragm is used, making
an extremely sensitive instrument and one that will
respond perfectly through a wide range of condiThese instruments are caretions of transmission.
fully standardized and are made with tools, jigs, etc..
so that all parts are interchangeable.

may

Price, $1.25.

Following the recent publication of one or two
similar books, this collection of electrical problems
does not suffer from comparison, and contains much
that' is of merit and practical value for the student.

Magnetic L nes

the magnetic lines than is possible in a receiver in
which the section of the pole-pieces is rectangular.
This point is well brought out in Figs. 3 and 4.
These diagrams were made by covering thin diathe poles

curves.

Fig

4

Magneiii, Lines

RECEIVER.

The pole-pieces being semi-circular
much more efficient distribution of

phragms with iron

Electrical Problems for Engineering Students.
By William L. Hooper, Ph. D., and Roy T. Wells.
M. S. Boston: Ginn & Co. J902. Pp. {$% by
834 inches), v., 170, with about go illustrations and

The

receiver

be supplied with either pure hard-rubber or
composition shell and the cord may be furnished
with either silk or worsted covering.

The work

contains sets of problem typical of those
in electrical laboratory and engineering
with a brief treatment of the methods of
solution.
The first 12 sets of problems and calculations treat of electromotive force, resistance, inductance, capacity, thermo-electricity, electrochemistry, batteries, generators, etc.
Then follow four
sets of problems on alternating electromotive forces
and currents, impedance, inductance, capacity and
frequency. Other problems relate to the calculation
and making of winding tables and drawings for direct
and alternating-current armatures, and field wind
ings, winding and operation of transformers, rotary
converters and induction motors, testing of dynamos
and transmission of power. Answers are given to all
the problems, many in the form of curves, showing
the effect of varying the various constants involved.
The text contains about 40 explanatory diagrams.

met

with

practice,

Boston Capital Invested in Electric
Railways in Ohio.
Tucker, Anthony & Co.. bankers and brokers

of
Boston, are the owners of the Canton-New Philadelphia Raihvay Company, which has just opened an
electric railway between Navarre and New Philadelphia. Ohio, a distance of 23 miles, and they expect
to obtain control of the Tuscarawas Traction Company, which owns the electric railway between New
Philadelphia and LTirichsville. Ohio, a distance of
The same firm controls the Canton and
15 miles.
Akron company, which operates an electric railway
between Navarre and Akron, a distance of ^s miles.

-
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CORRESPONDENCE.
London Letter.
May 16. — A liule better

London,

two pounds, and when the product is at last forthcoming it is worth about $2,721,555 a pound. 1 here
i> in the whole world to-day about 2V2 pounds which

likely

tractors

in

understanding

to

Great

A

wiring consumers' premises, will give an undertaking not to actually do the work of installation themselves, the contractors will support and not oppose
such application. In the latter case, of course, it is
obviously to the contractors' advantage, and the little
obstinacy hitherto on the part of the municipalities
in refusing to give way upon this point has done a

good deal of harm

to

the electrical

industry,

inas-

Local Government Board, which has
to do with the sanction of electric-lighting loans,
has refused to lend money for the purpose in question until Parliament should sanction competition with
As Parliament has steadfastly" rethe contractors.
fused to do this, it is quite obvious that the introduction of the electric light into the houses of the
poorer classes whose tenants cannot afford to pay
spot cash for the initial installation, has been greatly

much

as

the

1

'I he
company is capitalized at $50,000. The
directors are Randolph Hulsart, E. H. .-Vdams and
R. M. Clark, all of Brooklyn.
Commissioner Monroe of the Department of Water
Supply, Gas and Electricity, has presented to the
Hoard of Estimates a report in which lie says that
there arc now in Manhattan 3,155 arc lamps and
in the Bronx 1,822
a total for the two boroughs of

city.

—

This number, he says, is insufiicient, particularly for Manhattan.
There should be at least twice
4.977.

as many in Manhattan
10,000 is the minimum now
required, and more would be better.
The city now
pays for lighting about 600 public buildings and
police
schoolhouses,
parks,
places, such as markets,
stations, engine houses, hospitals, repair shops and
yards, public baths, etc; about half of this lighting
All of this lighting
is by gas, the rest by electricity.
;

Committee,

should be electric. The equivalent connected capacity of all this public lighting is about 160,000 16candlepower electric lights. In the near future large
extensions of this lighting will be required. There
is no satisfactory way to estimate the future requirements hence central-station capacity has been provided only sufticient for all the present lighting of
public buildings and places by electricity, eliminating
gas entirely. The central-station capacity can easily
O.
he increased as the demand increases.

the application 01 electricity to mining operations.
The later witnesses have all had one long tale of
what can be seen on the continent of Europe and
what cannot be seen at home, and some have even

22.
The Westerly and Hopkinton
Railway Company Has completed its plans for the
construction of an electric railway between Westerly
and Hopkinton, R. I., via Potter's Hill and Ashaway,
and has let the building contract to the Eastern

retarded.

In connection with the sittings of the Home Ofhce
which has been inquiring for some
months into the use of electricity in mines in Great
Britain, and the formulation of rules concerning it,
we have had it brought home to us more forcibly
than ever how far behind other countries we are in

gone so far as to say that we cannot make the
machinery ourselves. Others, however, have somewhat indignantly repudiated this latter statement.

the result of the committee's work will be
remains to be seen, but seeing the multitude of views
which have been put before it, the task of framing
Hitherto the apregulations will be no easy one.
plications of electricity in this direction have been
so few that no special rules have been deemed nec-

What

.

on the market.
he Interstate Electric Manufacturing Company
has been incorporated, with headquarters in this
is

arise between the electrical conBritain and those municipalities
which have hitherto been anxious to enter the field
coiiof wiring premises for the electric light.
ference has been held between the parties, and it is
applywhen
authorities,
local
quite clear that if the
ing to Parliament for powers to spend money upon

appears

May

essary.

An interesting proposal has just been .sanctioned
In a tramway bill seeking powers to
construct electric lines in Gloucestershire, a claiise
was included for the provision of motor cars with
trolley arms and wires, but no rails, in the less congested portions of the area, until the population
grew to sufficiently large proportions to warrant the
construction of the tramways.
Two new large turbo-generator sets are to be installed in the works of the Newcastle-on-Tyne Electric Supply Company, in order to provide for a supply of current to the Northeastern Railway Company, when its lines are converted to electric traction.
by Parliament.

W.

New York

Notes

—

New York. May 23. John C. Brackenridge, chief
engineer of the Brooklyn Rapid Transit Company,
who won

the prize offered for the largest potatoes
and tomatoes among the residents of Richmond Hill,
L. I., is again laying his wires to capture the prize
Mr. Brackenridge hoodwinked his neighthis year.
bors last year, it is said, by fitting up his vegetable
garden with incandescent lamps, so that his plants

could grow both day and night. By working them
overtime he outdistanced every competitor. Mr.
Brackenridge has placed wires underground in his
garden and will send a slow current of electricity

through the ground and force his plants. Then, by
shedding light upon them at night, he will force them
to develop rapidly.
Men interested in electrical matters are watching Mr. Brackenridge's experiment

much interest.
The special franchise-tax amendments

with

to the tax
law were an issue this week before the Court of
Appeals, when counsel for the Consolidated Gas
Company, the Brooklyn City Railroad Conipany and
the Coney Island and Brooklyn company, opposed
by Attorney-general Cunneen and Deputy -Attorneygeneral William H. Wood, appeared to move for a
reargument of the cases decided recently, in which
the law was declared constitutional. Counsel contended that important matters were overlooked by

the court in its decision. The attorney-general denied the reargument, and local authorities were advised to proceed with the collection of the tax under
the recent decision of the Court of Appeals. The
special-franchise taxes due for the last three years,
since the passage of the law. in New York, is as
Bronx, $719,710:
Brooklyn, $2,615,235;
follows:
Manhattan, $11,400,940; Queens, $368,543; Richmond,
$109,835The great possibilities of radium were commented
upon at length by W. J. Hammer in a lecture delivered on Wednesday evening before the New York
Electrical Society,
ilr. Hammer's talk was illustrated with numerous lantern pictures, and the use
to which radium can be put, both in scientific, practical,

and medical ways, was shown.

Mr.

Hammer

said that the treatment of 5,000 tons of mineral foris necessary to produce a little in excess of

mation

;

New England News
Boston,

—

May

Electric Construction

Company

of Boston. The railto carry freight.

way company was granted authority

line will be eVi miles long, and it will connect
with the Pawkatuck Valley Railroad at Westerly.
A final dividend from the assets of the Thomson
European Electric Welding Company has been deIt amounts to 52 cents per share and w'ill
clared.
be payable June ist.
Its

Ihe Pittsfield Electric Street Railway Company
has been granted authority to issue five per cent, refunding and extension coupon or registered bonds
amounting to $200,000 and payable in 20 years.
The Connecticut Legislature has passed a resolution incorporating the Crystal Lake Railway Coinpany with authority to build an electric railway in
The company
the towns of Ellington and Somers.
has a capital of $150,000.
The Whitney
plant
fire.

at

The

Electrical
N. H.,

Penacook,

Instrument Company's
has been destroyed by

Company

is

preparing

10

its River Works plant in
largest building will be 650
by 350 feet, built of steel, and will be used for the
manufacture of steam turbines. The company has
nearly completed three other buildings at the River
Works. It has installed a new testing equipment

West Lynn, Mass.

for

testing

small

The

motors

and experimental

work.

the contract for a complete
arc-lighting system at Shanghai, China, and is furnishing the motors for the Kobe high-speed electric
railway near Tokio, Japan.
The Hartford and Springfield Street Railway
Company is developing a large combination of electric-railway companies in Connecticut.

The conipany has secured

The New York, New Haven and Hartford Railroad Company and the Connecticut Lighting and
Power Company have withdrawn their bill repealing
the Connecticut general railroad law, mention of
which was made in a former letter. This ends one
of the bitterest railroad fights in recent legislative
history of the state, and removes all opposition to
the building of the proposed third-rail line from Hartford to New Haven and Middleton which is planned
as a parallel to the New York, New Haven and Hartford Railroad. The lower legislative house opposed
the repeal bill and the chances for its passage were

very small.
The Connecticut Railway and Lighting Company
has voluntarily increased the pay of all its motormen and conductors. The pay now ranges from 19
to 21 cents per hour, according to length of service.
A fire occurred on Wednesday morning in the
building Nos. 390-400 Atlantic .\venue, occupied in
part by the Cliase-Shawmut Company, manufacturer
thought that the fire
It
is
of electrical supplies.
started in a room containing switchboards and other
electrical apparatus, and the conipany estimates its
loss at $10,000 to $15,000: insured.

The Old Colony Street Railway Company's power
house at Hyde Park, Mass., was struck by lightning
Tuesday, and the machinery was put out of comB.

mission for sonie time.

Canadian Intelligence.

—

Ottawa. Ont., May 23. The city of Woodstock.
Ont., has issued a writ against the Woodstock,
Thames Valley and Ingersoll Electric Radial Railway
Contpany. declaring that the railway has forfeited its
franchise and rights, and asking for an injunction

its

Woodstock.

in

The directors of the
Coini)any have received a
that the Congress of the
fied the franchises given

Mexican Light and Power
private message announcing
Mexican Republic had ratithe company by the federal

The importance of this action lies in
the fact that the franchises cannot now^ be repealed
by tiny subsequent government of the republic.
The entire plant of the Coaticook Electric Light
and Power Company has been purchased by the town
of Coaticook, Que., for $36,000. and the corporation
will assume control on October ist.
This action has
settled amicably and satisfactorily a long and bitter
dispute.
Dr. Evaristo F. de Veiga of Sao Paulo, Brazil,
who is on a visit to Canada, is enthusiastic over the
electric-tramway service that Canadians have given
to the city of Sao Paulo.
He says that there is no
question as to the success of the enterprise. The
electric railway extends over a large and populous
district and will become a still more profitable undertaking in the future.
charter has been secured from the Canadian
Parliament for the Sault St. Louis Light and Power
Company to develop power from the Lachine Rapids
and at He Heron, He au-Diable and adjacent islands
in the St. Lawrence River; also to connect He Heron
by bridge, with the north and south shores of the
river, and He au Diable with the south shore.
The
charter also provides for authority to manufacture
government.

A

calcium carbide and to operate vessels. The capital
new company is placed at $1,000,000, and its
headquarters are to be in Montreal, Que.
Arrangements have been made that will enable
tourists, visiting Montreal this summer, to see the
city and surrounding country to great advantage.
A
number of "obser^-ation cars" will be run over selected routes, passing all the points of principal interest in Montreal and suburbs.
These cars are of
the large, open style, and will accommodate a large
conipany of sightseers quite comfortably. They will
he leased and operated by the National Observation
Car and Coach Company of Boston, Mass., which
of the

operates a similar service in several large cities of
the Llnited States.
lecturer will accompany tourist
parties, to point out and describe places of historic
or modern interest.
The Niagara Power Company is reported to have
concluded arrangements for the construction of the
tailrace to run from the power house of the company
to the falls on the Canadian side of the Niagara.
The contract, which calls for the construction of a

A

length, and w'hich is to cost
to E. C. Douglas & Co.
The capacity will be the largest in Canada, some
860,000 cubic feet per minute. The generator, which
will be the largest ever manufactured in Canada, will
be constructed by the Canada Foundry' Company.
tailrace 2.100 feet
$800,000, has been

in

awarded

W.

loss is estimated at $50,000; partially cov-

ered by insurance.
The General Electric
erect three buildings at

1903

company from operating

restraining the railway
line

30,

From the Buckeye
Cleveland, Ohio,

May

23.

—The

State.

Loveland and Cin-

Company of Cincinnati has been incorporated with a capital stock of $50,000 by Henry
Burkhold, S. E. Johnson, William S. Munsell and

cinnati Traction

others.
Mr. Burkhold is a well-known traction man
of Cincinnati, and is at the head of this enterprise.
It is the intention to build a line from Loveland to

Madeira.

W. B. Francis of Steubenville has been granted a
franchise to build and operate an electric line from
Brilliant, Jefferson County, to the Belmont County
This is an extension of the line from Steubenline.
ville

to

Brilliant.

and Parkersburg Railway
southern terminus to connect with the Parkersburg Bridge and Terminal Com-

The

Zanesville, Marietta

Company has changed

its

pany and thus saves 21 miles of construction.
The Cincinnati, Mil ford and Loveland Traction
Company has arranged to build an independent steel
bridge across the Miami River at Milford.
The City Council of Dundee, Mich., has granted a
franchise for an electric railway to J. H. Southard
and L. L. Austin of Toledo and J. H. Clauss of
They are promoting an electric road to
Fremont.
connect Toledo and Ann Arbor, Mich.
John M. Barr of Findlay and W. V. Coons are
organizing a company to erect an electric-light plant
at Findlay.
The Inter-state Traction Railway Company of
Dayton has been incorporated with a capital stock
of $100,000, for the purpose of building an electric
John D. Boroff,
line from Dayton to Indianapolis.
D. M. Sanger, George W. Woodman. W. H. Heinz
and E. R. Phillips are the incorporators.

The

Ideal

Electric

and Manufacturing Company

of Mansfield has been incorporated, with a capital
stock of $50,000, by C. H. Voegelee, M. L. Branyan

and others.
In reversing the decision of the Circuit Court of
in the case of the Big Four Railway Company against the Postal Telegraph Company
the Supreme Court of the state decides that a telegraph company cannot condemn a right-of-way over
railroad property for its lines. The decision is a
very interesting one to all concerned in the railroad
and telegraph business.
T. M. Riley of Zanesville has completed the survey of a line from Marietta to Barnesville, and rightof-way agents are now engaged in securing rights

Crawford County

along the line.
about $800,000.

It

is

said the proposed road will cost
O. M. C.

May

30,
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Informarion Trom Indiana.
May 25. — Severe rain and wind
throughout Indiana, May 21st, occasioned

Indianapolis,

storms

considerable damage to the interurban lines, wires
and property. Washouts occurred on the Indianapolis and Martinsville line, and trees were blown down
on the trolley wires on several lines. At Lebanon
the car barns of the Townsend-Reed Company were
leveled to the earth and considerable damage done
to the $350,000 power house now nearing completion.

The local street-car company and tlie interurban
company at Richmond increased the wages of all emMotormen and conductors
ployes during the week.
are paid 17 cents an hour on the local lines and iS
cents

on the interurban

However, it is likely to precipitate a legal
the Townsend-Reed company proposes to

fight,
bviild

line into the city, nnless restrained, the council

as
its

hav-

ing previously granted a franchise and accepted a
$10,000 certified check to insure good faith. The latter company objects to entering the city over the

former company's tracks.

The Interstate Traction Railway Company, recently incorporated in Ohio, has filed its declaration
in this state to build an interurban railway from
Dayton, Ohio, to Indianapolis. The line will pass
Union,
through the following Indiana counties
Fayette. Rush, Shelby, Hancock and Marion. The
John D. Boroff, G. W.
capital stock is $100,000.
Woodman, D. M. Sanger, W. H. Heitz and E. R.
:

Philips are the incorporators.
The Brazil Electric Company has been incorpoThe company's
rated with a capital stock of $60,000.
declared purpose is to promote, construct, maintain
and plants
lines
interurban
and operate street and

for the distribution of electric light, heat and power,
and adjoining counties. Brazil is the com-

in Clay

pany's headquarters and Mayor CoUins, H. D. Falls,
P. D. C. Ball and O. E. Adams are the incorporators.
The Elwood council is considering the advisability
of securing municipal ownership of the electric-lighting plant. Engineer Vincent, an Indianapolis expert,
made an examination of the plant and made a favor-

The

The value is placed at $170,000.
able report.
purpose is to cheapen the service to the people.

Detroit,
house of

Michigan.
May 22.— The engines of

the uptown power
Edison Illuminating Company have

the

been the cause of a vibration in the Home Bank
Building, over two blocks distant. The foundations
of both buildings are supposed to rest on the same
strata.

.

of Detroit has hied
with a capital stock of $100,-

The Brick Motor Company
articles of association

000, all paid in.

The Common Council

Monroe has refused to
Detroit, Monroe and Toledo
of

grant permission for the
to use certain streets in that
Articles of association and

city.

incorporation

of

the

Grand Rapids Electric Railway Company, capital
$2,000,000, have been filed with the secretary of state
bv J. C. Bov'nton. The company proposes to build

lines, in various portions of northern Michigan, including a line from Grand Rapids across the state, to

Lake Huron.
The Grand Rapids, Grand Haven and Muskegon
road is equipping the line with combination
baggage and passenger cars and will allow the checking of baggage, the same as is done on steam roads.
All of the interurban lines running out of Grand
Rapids are carrj-ing mail and have postal boxes on
the front of each car. Letters can be mailed at any
This is the first city to be furnished with this
point.
class of mail service, and Grand Rapids and vicinity
has the finest rural mail-delivery system _in _ the
third-rail

C. G.

country.

W.

Minneapolis, Minn., May 23.— Electrical contractors of Minneapolis have secured temporary injunctions against electrical workers' unions restraining
them from interfering with their employes. A strike
bidding on certain
is
on, and the companies, in
have threatened
unions
the
that
find
work,
of help in other
loss
with
customers
prospective
the
directions should they accept bids from the firms

whose emploves are

The

striking.

properties of the Stillwater Gas and Electric
of the Apple River Power Comat Stillwater, Minn., have been transferred

Company and

pany,
to the A\'estern Gas and Improvement Company.

new owners

make many improvements

will

to

The
the

systems.
"

The New Ulm CMinn.)

has transferred

its

Electric Light

Company

pole lines and wires to the city,
is now supplying the current

and the municipal plant

I

for the

The

The Western Construction Company has been incorporated at Davenport, low^a, to engage in the
construction of street railroads and other lines of
construction. The incorporators are E. J. Daugherty,
E. Steffen and C. G. Hipwell.
These same parties
are interested in the proposed Davenport and Western interurban line.
Eastern capital has secured control of the various
falls in the Zumbro River, in southeastern Minnesota, and expects to develop it and transmit power
to Red Wing, Minn.
It is estimated that the river
will develop about 4,000 horsepower.
The Nevada Electric Light Company of Nevada,
Iowa, seeks a 25-year extension of its franchise, although the document has still nine years to run. The
company plans extensive improvements to its system, which cannot be undertaken unless the extension
is granted.
W. E. Reed contemplates establishing an electriclight plant for Wellsburg, Iowa.
The Western Iowa Interurban Railway Company
has been formed at Des Moines with a capital of
The company proposes to build a line
$1,000,000.
from Des Moines to Council Bluffs. The> new line
will have very close relations with the J. S. Polk
interests, which now run out from Des Moines.
The Twin City Rapid Transit Company is working
along quite rapidly in the construction of the new
power station in Minneapolis, and expects to begin
installing the machinery about the middle of June.
The building housing the plant will be the largest
steel and iron structure in the Northwest.
R.

Among

the Rockies.

— The contractors are

Butte, Mont., May 23.
pushing the work on the

cit}'.

council of

Winona, Minn.,

is

rapidly

power house for the Havre
(Mont.) Light and Power Company. A, R. Robertson and Roy Fulkerson of St. Paul are installing
the machinery.
Wires have been strung on all the

principal streets of the town and arc lights put
at the crossings.
Everything will be in operation
June 15th.

in

by

The City Council of Bozeman, Mont., has just concluded a contract with the Electric Light and f'ower
Company by which that company agrees to furnish
1,200-candlepower arc lights at rates varying from
$6 to $12 per month, according to the number of
hours the lights are used. The flat rate for incandescent i6-candlepower lights is from 50 cents to $1
per month.
The Graetna Electric Light Company of Dillon,
Mont., is pushing the preliminary work on its plant
with great energy. Orders have been placed in the
East for the necessary machinery and wire, part of
which is already en route. The dam and powerhouse construction has been commenced. The dam
is to be 230 feet long and 19 feet high at the highest
forming a lake of several acres' area. The
machinery is to consist of a 275-horsepower impulse

point,

waterwheel, belted direct to the high-speed alternatiyg-current generator of 2C0-kilowatt capacity. The
pole line will be nine miles in length. It is intended
to have the plant in operation by October ist.
The shops of the Union Pacific Railway Company
at Cheyenne, Wyo.. are to be enlarged at an expense
of about $500,000.
The prospective improvements
include the construction of a large central power
house, the installation of an electric plant and an
H.
extension of the machine shops.

PERSONAL.
A

bust of the late Dr. John Hopkinson, F. R. S.,
who, it will be remembered, was killed some years ago
on the Alps, was unveiled in Cambridge University
a

few days ago.

Stuart Johnson, vice-president of the Grand
(Mich.) Railway Company, has been compelled to undergo an operation on his tongue, necessitated, it is said, by a malignant growth caused by
the execessive use of tobacco.
G.

Rapids

At the meeting of the American Institute of ElecEngineers in New York on May 19th M. J.
Wightman of New York, Charles O. Poole of Denver, Herbert T. Hartman of Philadelphia and R. S.
trical

full

man

G. Kenan be made his successor. The board of
directors has not acted upon the resignation as yet.

Frank
of

the

York

dissatisfied with

S. Gannon has been elected vice-president
Interurban Street Railway Company, New
He has been successively master of trans-

city.

portation on the Long Island Railroad, president of
the New Jersey Midland, general superintendent of
the New York and Northern and of the Staten Island
Rapid Transit, and third vice-president of the Southern Railroad.

ELECTRIC RAILWAYS.
City Railway and Light Company has
been organized, to consolidate the street-railway and

The Kansas

lighting interests of Kansas City.
The company is
capitalized at $25,000,000.
Chicago capitalists are
said to be mainly interested in the deal.

The Tucker-Anthony syndicate has purchased the
property of the Tuscarawas (Ohio) Traction Company, consisting of lines from Canal Dover, Ohio,
to Uhrichsville, Ohio, and from Uhrichsville to Dennison, Ohio.
The purchaser assumes a bonded indebtedness of $250,000, which the MandelbaumPomerov syndicate had on it.
E. C. Faber, general

manager of

the Elgin,

and Southern

electric railway, says that the
for a greatly increased traffic on his line this

is

extremely good.

The opening

Aurora
outlook

summer

of the Elgin branch

third-rail system will add another feeder
which will be very valuable. Arrangements are now
under way for the sale of excursion tickets over the
entire circuit from Chicago to Elgin, and then over
the Elgin, Aurora and Southern to Aurora, returning
over the Aurora, Elgin and Chicago to Chicago.

of

the

Residents of the southwest portion of Chicago
have organized the Southwest Universal Transfer
Association and it is likely that the courts will be
called on to decide whether traction companies shall
be required

toi

issue interchangeable transfers.

The

Chicago General Railway, which operates in Twentysecond Street, gives transfers for any intersecting
line and accepts transfers from any cross line, but
its patrons complain that the City Railway and the
Union Traction Company refuse to receive or give
transfers for the Twenty-second Street line.
Residents along the street believe that they are entitled
to an arrangement by which they can reach the

down-town

district for a single fare.

Articles of incorporation were filed at Springfield,
111., recently
for the Chicago and Momence Railway Company, with principal offices in Chicago and
a capital stock of $100,000. The company proposes
to build 50 miles of double-track electric lines of the
overhead-trolley
system from Chicago southerly
through Chicago Heights and the counties of Cook,
Will and Kankakee, and from a point between .the
limits of Chicago and Chicago Heights in a westerly
direction to Harvey, Cook County, and from a point
between the limits of Chicago and Chicago Heights
in an easterly direction to the state line, near Hammond, Ind. The incorporators and first board of
directors consist of How'ard M. Carter, Sidney W.
Worthy, Arthur Byrenforth, Frank L. Hupp and
George A. Critton, all of Chicago.

AUTOMOBILES.
The Canadian customs

officials have issued an order requiring American automobilists who go into
Canada with their machines to pay the full duty of
25 per cent, of the assessed valuation of the machine,
and the duty will be collected each time a machine
is taken into Canada.
The duty is placed not only
on machines of American make, but on all makes
that are in use in this country and that may be
taken into Canada by their owners for any purpose
whatsoever.

Eight persons are dead and about 12 more, some
of whom will die, were seriously injured as a result
of the Paris-Madrid automobile race, the first stage
of which was run on May 24th. Of the 314 machines which started, iii made the first stage, a distance of 343 miles. Many machines were demolished,
in some cases not only the occupants were killed or
injured, but spectators are also In the list of casualties.

The French and Spanish governments have

united In forbidding the further progress of the race.

mem-

SOCIETIES

bership.

Northwestern Notations.

Light

the demands made by the local lighting company for
a lo-year contract for lighting, and proposes to renew its steps toward installing a municipal plant.

Kelsch of Montreal were transferred to

_
•'

line.

City Council of Crawfordsville has granted an
exclusive franchise to the Consolidated Traction
Company for the use of the streets in that city. The
ordinance provides that any other company entering
the city must pay two cents a passenger eacli way
for the use of the tracks of the Consolidated company, half of which revenue will go to the city. It
is claimed that the granting of the franchise puts an
end to the contest betw-een the Consolidated and the
Townsend-Reed company for the use of the streets.

The

439

President Barney Mahler, at a meeting of the directors of the Lake Shore Electric Railway Company, held in Cleveland, Ohio, last week, again requested that his resignation be taken up and acAt the last previous
cepted, and this was done.
meeting his resignation was returned unaccepted.
Mr. Mahler says he does not intend to abandon the
company. Horace W. Andrews, H. A. Everett, Will
Christy and Warren D. Bicknell have been spoken
of for the position, but as yet no selection has been
'

made.
General Andrew J. Hickenlooper, president of the
Cincinnati Gas and Electric Company, has tendered
He was
his resignation on account of ill-health.
president of the gas company before it was merged
presiand
has
been
with the electric-light interests
dent of the larger company since that time. He is
known throughout the country through his large
business interests and his genial personality. General
Hickenlooper has requested that Vice-president Nor-

AND SCHOOLS.

to the civil and mechanical engineers by the Cincinnati chapter of the
-American Institute of Electrical Engineers at Cincinnati, plans were discussed for a scheme for bringing the engineers together periodically to discuss
problems of general interest. Bion J. Arnold of
Chicago was present and gave an interesting address
on the street-railway situation In Chicago.

At a recent reception given

The next convention of the Pacific Coast Electric
Transmission Association is to be held at San Rafael.
Cal., about an hour's ride from San Francisco, on
June i6th and 17th. The executive committee is at
work arranging the details of the programme. It is
probable that the constitution will be so amended
as to permit of the selection of a meeting place from
year to year instead of having San Francisco as the
permanent annual meeting place, as at present.

Among
of the

the papers to be presented at the meeting

American Society of Mechanical Engineers

:
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which begins at Saratoga Springs, N. Y., on June
"Rational Train Resistance
2id, are the following:
Formula," by J. B. Blood "Alternating-current Motors for Variable Speed," by W. S. Slichier; "Per;

formance of Internal-combustion Engine Using Kerosene and Gasoline Fuel," by H. F. Halladay and
"Test of a 12-horsepower Gas EnG. O. Hodge
"Metric System" Halgine," by C. H. Robertson
sey's paper and report of committee.
;

—

;

Society of Engineers held a special
Chicago last week to hear a paper on
"Timber Treating Plants," by W. W. Curtis. Mr.
Curtis gave a brief history of the growth of the

The Western

meeting

in

industry and outlined the various preservative procThere are at present 16 treating plants in
the United States, and it is estimated that in 1903
10,000,000 ties will be treated. The speaker gave
a description of the treating plant now being constructed at Carbondalc, 111., and showed some interesting lantern-slide pictures of the plant and of
limber in the process of treatment.
esses.

PUBLICATIONS.
The .Mlis-Chalmers Compnny

lias just issued Catalogue 61, giving a list of users of the ReynoldsThis verj' well-known engine is
Corliss engines.
used in electric-railway and lighting plants, mills,
foundries and manufacturing plants of every description, and is in use in nearly every country in
the world.

May

ture of desk and ceiling fans by the company. The
assortment of Emerson fans for 1903 is much more
extensive than in past seasons.

TELEGRAPH.
The

Pacific cable is progressing toward compleThe cable steamer Anglia anchored the Alaend on the beach on May 25th and started to
pay it out to Guam, the next station. No submarine
tion.

nila

obstacles are anticipated, but the vessel
run into typhoons at this season.

MISCELLANEOUS.
Among

recent patents was one issued to Charles
G. Curtis of New York and assigned to the Curtis
Steam Turbine Company to provide means for reversing compound steam turbines. It was applied for
on July 31, 1S97, and issued May 12, 1903.

A

London scientist, returning from a tour of Italy,
says he saw at an observatory near Rome specimens
of a new system of electric photography by which
clear pictures can be obtained of persons and scenes
He thinks it conceivable
at least 20 miles distant.
that the system can be developed so as to enable the
making of photographs of friends in distant lands
while conversing with them etherically.

TRADE NEWS.

The Northwestern Electric Company has been incorporated for the purpose of manufacturing electrical supplies.
The capital is $5,000, and the headquarters will
be in Chicago. Henry D. Cheney
Peter L. Evans and James R. Deane are the incor-

the pamphlet.

porators.

A

The American

Spiral Pipe

Works, 1173-1201 South

Paulina Street, Chicago, is sending out its iMav. 1903,
catalogue of spiral riveted steel pipe and fittings.
The catalogue is one of the most complete ever
published on this kind of pipe and is well gotten up
and attractively illustrated. About 12 pages of valuable tables and information of interest to hydraulic
engineers and others are given. The company is
manufacturing this pipe in larger sizes than heretofore, the sizes now ranging from three to 40 inches
It is especially adapted for exhaust
in diameter.
steam, water lines, etc.

An 80-page catalogue, beautifully illustrating the
different types of Emerson fan motors and ceiling
fans, has been published by the Emerson Electric
Manufacturing Company of St. Louis. The catalogue shows the many minor improvements resulting from the special attention given to the manufac-

pany, New York; Buckstege Furniture Company,
Evansville, Ind.
Evansville (Ind.) Desk Company,
;

and Cadillac Cabinet Company, Detroit
E. O. Edson has been made secretary and treasurer
of the Bendit ilercantile Engineering Company of
St. Louis.
F. C. Laufketter retires to become president of the Victor Manufacturing Company of St.
Louis.
The Bendit company will continue to act as
sales agent for several manufacturers of steam machinery.

likely to

is

publishers of Cassier's Magazine, New York,
have issued in pamphlet form the article on the
bonus system of encouraging increased production
among workmen, which appeared in a recent number of the magazine. The pamahlet treats of the
various systems and recites the satisfactory results
produced by the bonus system, both to employe and
employer. The article has attracted attention among
nominal price is charged for
works managers.

The

30, 1903

The General Incandescent Arc Light Company has
moved its Chicago office to 1218-19 Marquette Build-

The Chicago Engineering and Constructing Company, with a capital of $250,000, has acquired the engineering and contracting business of the firm of Weston
Brothers of Chicago. The officers of the company are
President, Charles V. Weston vice-president, George
Weston secretary and general manager, George A.
Vuille; counsel, Harvey B. Hicks. Addison E. Wells.
Fred A. Wells and Edward B. Burling, all of Chicago, together with the above-named officers, will
make up the board of directors. Mr. Yuille will be
recognized as the former vice-president and general
manager of the West Chicago Street Railroad Company and an officer of other street-railroad properties
in Chicago.
His service has covered both the construction and operation of properties, and he is
known to those familiar with this field as a manager
of great force, tact, skill and ability. The Chicago
Engineering and Constructing Company is now carrying on the supervision of construction of electric
railroads, among which may be mentioned the line
from Rockford to Freeport. 111., and is preparing
plans and specifications for extensions of existing
;

;

properties.

ing.

Sealed proposals will be received until June 15th
for the installation

and maintenance of an

electrical

burglar-alarm device on certain vaults and safes in
United States Treasury Building, Washington,
C, which device must be connected with a central station in that city.
copy of the general information regarding the service required, etc., may
obtained
upon
application
to James Knox Taylor,
be
supervising architect. Treasury Denartment, Washington, D. C.
the
D.

A

The American Blower Company of Detroit, ^lich.,
Among
reports business excellent in all its lines.
the larger orders recently received it mentions heating and induced-draft apparatus for the fronton
(Ohio) Engine Company, and outfits for the Illinois
Michigail
Sugar Refining Company. Pekin, III.
;

Starch Company, Traverse City, Mich. Mengel Box
Company Louisville, Ky. Brooklyn Cooperage Com;

;

BUSINESS.
The Pittsburg Sewer Pipe and Conduit Company
of Pittsburg, Kan., manufacturer of every size and
style of sewer pipe, electric conduits, hollow- building blocks, vitrified drain tile, etc., is utilizing the
shale deposits of Pittsburg, Kan., for the manufacture of its products.
This shale is said to be the
best to be found anywhere, and the company reports
that the conduits which it manufactures from this
material for electric wiring are pronounced by competent electricians to have no superior.

& Son of Monroe, Mich., dealers
etc., report a flourishing busiorganized 22 years ago, and
firm
was
ness.
The
now enjovs the distinction of having shipped poles
and ties into nearly every state in the Union, as well
as to Egypt, South America and several other foreign
countries.
It has ready for shipment from 80,000 to
It has 11 dif100,000 poles and thousands of ties.
ferent sorting yards, located in the northern part of
Michigan, and employs a large number of men, loading, unloading, sorting, etc.
Omer is the main dislnt3uting point, the walerpower there giving this place
the advantage over others.
W.

C. Sterling
in poles, cross-arms,

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Process of Making Battery Plates. Joseph
728,189.
York, N. V. Application filed AuBijur,
gust 14, 1900. Renewed September 26, 1902.

New

The parts adapted 10 become active are held io a suitable mold with at least one interval or space for the
molten metal. Superheated melted lead is directed downward to the bottom of the interval or space to be 6lled.
The fresdly incoming portions of the meited lead are progressively directed to the successive portions of the interval or space from the bottom to ihe top as the interval
or space is gradually filled up. whereby the superheated
lead is deposited directly against the poitions of the parts
where

it is

to

remain and

solidify.

Storage Battery. Alfred W. Charlton, To728.202.
ronto. Canada, assignor of one-half to Peter

Ryan, Toronto,
tober

6,

1902.

Canada.

Application

filed

Oc-

'

An electrode comprises an open-ended rectangularsectioned perforated lube of conducting material, and
this is combined with a conducting core having four
wings integrally connected and extending one into each
angle Of the tabe from end to end. A filling of active material is

added.

Arc Light. William T. Dean,
assignor to the General Electric
Company. Application filed November 15, 1901.
A regulating magnet and clutch are combined with a
composite electrode, one part of which is a conductor
when cold and the other only when heated, the two being
in close relation and movable relatively to one another
and to the co-operating electrode of the lamp. Means are
provided for limiting the extent of relative movement.

728,210.

Electrolytic

Chicago,

111.,

(See cut, next page.)

Brush Holder. Henry Geisenhoner, Schen728,222.
ectady, N. Y., assignor to the General Electric
Company. Application filed December 19, 1900.
A carrying device for the brush spring is perforated for
the reception of the brush spring. A support is provided
with a downwardly extending guide which projects
through the perforation in the carrying device. The
brush spring is mounted on the guide, and upward projections from the bnisli-carrying device, which extend adjacent to the support to guide the latter.

Edward M.
Lever Switch.
728.231. Laminated
Hewlett and Charles C. Badeau, Schenectady,
N. Y., assignors to the General Electric Company. Application filed December 16, 1S98.
A switch for heavy currents is described. Fixed terminals have flexible blades making side contact therewith. The blades are fixed to a pivoted bar. Supplementary
terminals make and break contact upon the bar.

Office)

May

ig, igos-

Wireless Telegraphy. James F. King, New
York, N. Y. Application filed February 5, 1902.
A source of electricity is combined with an induction

728,243.

.

coil receiving its primary current from the source.
An
oscillator is connected directly in the secondary circuit of
the induction coil, and a transmitter having an electromagnetically
operated make-and-break liquid contact is
located in the primary circuitof the induction coil. Means
are provided for operating the transmitter, to cause it to
make and break the primary circuit through the liquid

pany. Portland, Maine, and Boston, Mass.

Ap-

August 29, 1901.
receptacle has a chlorine space and a cover above
the space. A carbon anode .has a socket with a copper
block in the socket. A casing in the block has a coefficient of expansion between that of copper and carbon. A
conductor passes through the cover and has a threaded
connection with Che block. A terminal block on the end
of the conductor is enclosed in a glass tube which is

plication filed

A

cell

clamped between the blocks.

contact.

Hans Liebreich and
John C. Francis, Detroit, Mich., assignors to
August Helbig, Detroit, Mich. Application filed
June 14, 1900.

728,254.

Facsimile Telegraph.

This device comprises a disk rotating on an axis with a
series of transmitting points and a series of receiving
points mounted thereon. Paper feeds are provided in
planes at right angles to ihe axes. Two trains of gearing
connect a motor with the paper feeds respectively. There
are switches in the transmitting and receiving circuit of
the instrament and also a common means for throwing
one or other trains of gearing into action and simultaneously operating the switches for the points whose paper
feed is thus brought into play. (See cut, next page.)

Brush for Dynamo-electric Machine. Wal728,256.
ter D. Litchfield, Schenectady, N. Y., assignor
to the General Electric Company.
Application
filed November 23, 1900.
A holder is provided with a brush box and a plurality of
independently movable brushes located in the box and
having their adjacent edges overlapped.
728,259.

System of

Electrical

Distribution.

ander D. Lunt, Schenectady, N.
the General Electric

November

30,

Company.

Alex-

Y., assignor to
Application filed

1900.

A set of transformer windings is connected together so
that the terminal electromotive forces have a six-phase
relation to each other. Other sets of transformer windings
with the terminal electromotive forces are provided in
six-phase relation to each other.
The electromotive
forces of one set, however, are displaced in phase from
the electromotive forces of the other
Connections are
provided between the machine and the transformer
windings.

Brush

This device comprises a guide for the brush with a
spring adapted to force the brush along the guide. Means
are carried by the brush for adjusting the tension of the
spring.

Electrolytic Cell.
728.274.
Mass., assignor to the

lage

Telephone-wire Hanger.
and Harry H. Watson,

Application

filed

Hugh
Moore

K. Moore, Lynn,
Electrolytic

Com-

July

14,

Herman
St.

F. NesLouis, Mo.

1902.

A bearing isprovided for the messenger wire, and (here
is' a cap to the bearing and wire.
The cap extends beyond
each end of the bearing and has its top longitudinally
convex. Ears depend from each end of the cap, and a lug
dependent from the cap enters a slot in the hanger. Additional means are provided for fixing the cap to the
hanger.

Electric Elevator.
Frank B. Rae, Chicago,
assignor to John A. Roche, Chicago, 111.
Application filed November 16, 1895.

728.292.

111.,

In the device described a hoisting motor has the usual
armature and field coils, an auxiliaty field coil, a pilot
motor arranged to cut out the auxiliary field coil, and
means are provided for controlling the pilot motor from

the car.

Circuit-breaker. Robert H. Read, Schen728.293.
ectady, N. Y., assignor to the General Electric
Company. Application filed July 27, 1901. Re-

newed November

20, 1902.
This means for extinguishing electric arcs comprises
separable contacts, one at least of which is tubular, a
closed chamber around the engaging terminals, a pressure
generator, means for operating the same preliminary to
the separation of the contacts, and ducts for communicating the pressure to the chamber around the terminals.

Regulating Device for Internal-combustion
Engines. Fritz Reichenbach, Berlin, Germany.
Application filed November 26, 1902.

728,297.

An

electrical igniting device in combination with the

regulating device

Holder. Edgar W. Mix, Paris,
France, assignor to the General Electric Company. Application filed March 22, 1900.

728.273.

728.27S.

is

described.

System of Electrical Distribution. Edwin
W. Rice, Jr., Schenectady, N. Y., assignor to
the General Electric Company. Application filed
January 2, 1901.

728,299.

Reactances of opposite sign are connected across two
of the multiphase mains. A constant-current circuit is.
operativety connected between the junction of the reactances and another of the mains. A rectifying commutator
is placed in series with the constant-current circuit, and

May
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30, 1903
are provided for synchronously driving the

means

com-

mutator.

Regulator. Edwin W. Rice, Jr.,
Schenectady. N. Y., assignor to the General
Application filed November
Electric Company.
Electric

72S.300.

1902.
A regulator-controlUng mechanism consists of a main
contact responsive to the quantity to be regulated. Two
co-operating contacts are also responsive to the quantity
to be regulated but subject to less movement than the
main contact for any given variation of the quantity.
There are means for causing the co-operating contacts to
return to normal position at a slower rate than the rate of
return of the main contact.

5-

Coin Collector for Telephone Pay Stations.

7^8,309.

Charles E. Scribner, Chicago,

Western Electric Company,

assignor to the
Chicago, 111. Ap-

III.,

plication filed July 29, 1901.
Two pins project into the coin chute and are adapted to
support a coin between them. There are two paths for the
coin, one below each of the pins, and means are provided
for alternatively withdrawing either of the pins to direct a
coin into either of the paths.

bined electrodes pivotally connected therewith and insulated therefrom. The electrodes are arranged one in
advance of the other in the rear of the knife. Suitable
connections are provided between a generator and the
electrodes.

George E. Smith, Exeter, N. H.

Trolley.

7jS.j?I3.

Milwaukee,

l^

:z4,

Wis.

Application

November

filed

1902.

A station is equipped with an electric-telephone apparatus, a calling mechanism and a call-receiving mechanism, with an adjustable hanger for the telephone receiver,
a locking means and an indicator with the banger. A
selective switch is operated by the hanger and is electrically connected to a similar switch at each of a plurality
of stations in the same system, whereby the movement of
the hanger in an upward direction and removal of the receiver cuts in the desired station and locks the hanger in
adjusted position. Hanging up of the receiver serves to
unlock the hanger and restore the switch to home stop
directly by the action of gravitation.
Surveying

for

Illumiiialor

728,357.

Instruments

Carl M. Bernegau, Hoboken, N. J., assignor to
the Keuffel & Esser Company. Application filed

March

20,

1002.

In an illuminator an electric lamp has a portable holder,
with a reflector removably clamped thereon, and a lens is
held in position to bring its focus practically into coincidence with that of the reflector.

Electrically
Operated Latch and Door.
Joseph Chambers, Jr., Dallas, Texas. Application filed February 27, 1903.
A latch is adapted to retain a movable door in a closed
position. An electrically operaied door-opening mechanism is provided, and there are electrical means for pre-

728,367.

Exterminator. Budd Smith, Austin,
Minn. Application filed July 21, 1902.
With a mowing machine cutler bar and knife are com-

Weed

728,312.

^

441

Application filed April 5, 1902.
The main yoke has a joarnal therein with a main wheel
on the journal. A second or auxiliary wheei is also provided with a journal. A frame supports the joarnal,
which frame has widely diverging arms to catch the wire.

A spring

is coiled about and attached to the journal of the
main wheel, and has one end engaging the frame of the
second wheel.

liminarily disengaging the latch and in the subsequent
movement thereof establishing circuit to the door-opening

mechanism.

Devices are actuated simultaneously by the
means for completing an electric circuit throueh the
motor and for progressively increasing the current therein.
There are means for momentarily retarding the return
movement of the latter devices and insuring a quick motion at the end of the movement for breaking the electric
circuit so as to prevent the possibility of arcing.
devices.

Motor-control
System. Frank E.
Case,
Schenectady, N. Y., assignor to the General
Electric Company. Application filed January 6,
1902.
A plurality of controllers each comprises a plurality of
sets of contacts, and electromagnetic means are provided
for operating the contacts of each controller. There is a
system of conductors to which the electromagnetic means
are connected in multiple. .\ master controller is constructed and arranged to connected the system of con-

?,540.

ductors to a suitable source of current supply. Means are
provided in each controller for preventing the operation
of the contacts of one set until after the contacts of the
other set have been operated.

Electric Signaling Device.

\544.

Northampton,

Mass.

George E. Clark,
filed August

Application

1902.
This apparatus comprises a plurality of signaling mechanisms, one for each station. Two normally closed electrical circuits have independent operating means. Magnetactuated means are associated with each mechanism for
operating the same and the magnets of which are included in one of the circuits. Separate magnet-actuated
means are provided whose magnets are included in the
other of the circuits and which are associated with each'
signaling mechanism to permit and prevent the operation

16,

thereof.

Pole-changer.
Colo. Application

John

728,372.

filed

Crawford,

Denver,

April 26, 1902.

Maximum-demand

^546.

Indicator.

Frank

P.

Cox, Lynn, Mass., assignor to the General Elec-

A pole-changer

for transforming direct, constant, currents into alternating currents and pulsating currents of
positive and negative polarity is described.

Storage Battery. Mary Emme, New York,
N. Y., assignor of one-fourth to Sigrid Ringh-

7JP.3S1.

Company. Application filed March 2. 1S99.
An indicating means is moved by the action of the current flowing in the system and is incapable of automatically returning to its initial position. Means are controlled
by the current flowing in both sides of the system for
actuating the indicator. (See cut.)

tric

Instrument for Locating Overbalance in
Revolving Bodies. Oscar Snell, Chicago, 111.,
assignor of one-half to Alexander E. Keith, Chi-

72S.315.

111.
Application filed August 21, 1901.
A shaft is yieldingly mounted in a frame. An indicator
revolves in unison with the shaft. A stationary co-operating indicator is carried by the frame and a ring is arranged above the last-named indicator. An electric circuit
has its terminals connected to the ring, and means are
mounted on ihe ring and included in the circuit for pro-

cago,

ducing flashes of
the shaft
nately.

is

light.

Means

rotated the circuit

is

whereby as
broken and made alter-

are provided

System of Electrical Distribution. Charles
P. Stemmetz. Schenectady, N. Y., assignor to
the General Electric Company. Application filed

728.321.

January 2, 1901.
A conductor leads from each of
rent mains to a common point. An

three alternating-cur-

inductance device

is

in circuit with one of the conductors, a condenser in circuit with another of the conductors, and an energyconsuming device in circuit with the remaining conductor.

System of Electrical Distribution. Charles
P. Steinmetz, Schenectady, I^T. Y., assignor to
the General Electric Company. Application filed

728.322.

January

1901.
Msans are provided for maintaining a constant field excitation for a multiphase alternating-current generator. A
consumption circuit is connected to the terminals of the
generator. There are means in shunt to the terminals of
the generator for co-operating with the effective or synchronous reactance of the generating winding or windings
to produce a constant current in the consumption circuit.
2,

NO. 728,210.
dahl,
1902.

silient

/2S.32S.

W.

System of Electrical Distribution. Charles
Stone, Schenectady, N. Y., assignor to the
Company. Application filed
Electric

General
October

23, 1901.
A multiple-conductor system of electrical distribution is
described for which electromagnetically tripped circuitbreakers are provided, one for each of a plurality of the
conductors of the system. There are circuit-closing
devices for those conductors of the system for which circuit-breakers are provided, and connections whereby the
operation of any one of the circuit-closing devices energizes the tripping coils of the circuit-breakers.

filed June 19, 1902,
Pole-pieces are connected to a permanent magnet and
support the coils. The pole-pieces have their tips deflected inwardly beyond the coils so as to lie in close relation, and are provided with T-heads.

Magneto-generator. George E. Wheeler,
Burlington, Iowa, assignor to the Modern ElecCompany, Burlington, Iowa. Application

728.343.

tric

filed

June

19,

1902.

An armature composed

of a rectangular frame, consists
of a plurality of parallel pieces, each having a central perforation for the armature shaft and a T-head at one end.
The heads are alternately arranged at opposite sides of
the frame, and fastenings detachably connect the ends of
the pieces, together with rectangular spools upon the

frame.
728. "^-td.

Telephone Transmitter. George E, Wheeler.

Bnrlinston. Iowa, assisncr to the Modern ElecCompany. Burlington. Iowa. Application

tric

July 31, 1902.
The device described consists of a relatively stationary
holder for the electrodes and granular material. A member movable under the impulses of the diaphragm to reeulate the sensitiveness of the granular material is provided. A resistance spring acts on the movable member,
and there are means for adjusting the tension of the

filed

spring.

Telenhonv. RnhTt "W. Yiir<Tae. Milwaukee,
Wis., assignor to the Signalphone Company.

728.3=^^.

filed

March

XO. 72S.254.
11,

suspension devices are connected with the truck
from which the cars are independently suspended.

Electric Insulator.
Edward J- Burke, Olyphant, Pa., assignor of one-half to John F. Cummings and Peter VV. Anderson, Olyphant, Pa.
Application filed May 22, 1902.
A body portion petticoaied has screw-threads for attach-

728, 442.

to a peg. A recessed groove is provided in the
upper end of the body portion, and wire-holding members
are insertable within the recess of the body portion and
arranged to be held in position by gravity.

ment

Telephone Lock.
Edward G. Lewis, St.
Louis, Mo., assignor to the Controller Company
of America, St. Louis, Mo. Application filed

-28. 478.

June 20, 1902.
A new telephone

lock

Circuit-breaker
Wales, Munhall, Pa.

,523.

Receiver. George E. \Vheeler,
728.342.
Burlington, Iowa, assignor to the Modem Elec.
trie
Company, Burlington, Iowa. Application

Telephone

ARC LIGHT.

Elevated Electric Railway. Wassily VarApplication filed
St. Petersburg, Russia.
October 27, iSgg.
An overhead railway track is provided with a wheeled
truck. A car is placed on each side of the truck and re-

July

5, 1902.
block of insulating material has a slot in its upper
surface adapted to receive and hold a third rail, and also
has a recess or recesses for receiving the ends of rods or
pipes which act as a foot-guard for the third rail to prevent injury from contact therewith.

Application

-28,.428.

zar,

A

— ELECTROLYTIC
111.

The device consists of electrodes of suitable material
{for instance, lead electrodes prepared with peroxide of
lead), put down in ground or earth of any kind, and a solution of suitable chemical material used as an electrolyte
for exciting the electrodes.

Third-rail Electric Railway. Samuel B.
Stewart, Jr.. Schenectady, N. Y., assignor to the
General Electric Company. Application filed

728,324.

Chicago,

is

described.

for

Hoists.

Application

Samuel

filed

S.

February

ig, 1903.
A hoist having a motor circuit has a combined circuitbreaker and a stop-switch arranged as a single instrument

which contains mechanism

for simultaneously actuating
the stop-switch to convert the motor into a generator whenever the circuit-breaker is opened.

Prepayment Attachment for Electric Meters.
Theron L. Arnold and Frank E. Brown,
Three Rivers, Mich. Application filed July 21,

,531.

1902.

pany.

1900.

10,

Brush-holder. Henry Geisenhoner, SchenN. Y., assignor to the General Electric

Company. Application
A holder is provided wiih

filed

December

20.

1900.

a brush bos, and thtre is an
opening from the box to a space between the sides of the
holder, the opening being narrower than tbe bo.x. A device extends through the opening to press the brush

against the box.

Apparatus for Applying Terminal Wires
728.567.
to Electric-lamp Glowers.
Joseph M. Gulentz,
Pittsburg, Pa., assignor
to
George Westinghouse,
ID,

Pittsburg,

Pa.

Application

filed

April

1902.

A frame

provided at its respective ends with clamps
for terminal wires. A two-part block is mounted to slide
in the frame and is adapted to hold an unbaked glower in
alinement with tbe terminal wires which are held in and
project from the clamps.
is

Method of Applying Terminal Wires to
Electric-lamp
Glowers. Joseph
M. Gulentz,
Pittsburg, Pa., assignor to George Westinghouse,
Pittsburg. Pa.
Original application filed April
10. 1902.
Divided and this application filed July

728.568.

1902.
The method described consists in forcing the ends of the
terminal wires into the ends of the glower blank when
the latter is in a comparatively soft condition and subsequently baking the glower to fasten the terminal wires in

16,

position.

728."-

Devices normally applying tension brake an electric
motor. Means are operated by foot-power to release the

November

ectad}'.

Device for Actn^tinfr and Controlling' ElecMotors. Ottn C. Britsch, Masoeth. N. Y.,
assignor to David Wald, New York, N. Y.
Application filed N'ovember 28. 1902.
tric

filed

heated.

7JS.565.

728.570.

-28, 5-?r.

Application

This device comprises a hollow core surrounded by an
open structure of alternate windings of resistance wire
and insulating cord. A jacket of heat-insulating material
is provided for concentrating the heat upon tbe core.
A
protecting casing has an opening registering with the axis
of the core to permit the insertion therein of articles to be

coin-carrier is adapted to be rotated or swung. The
spring-controlled interlocking lever therein is
adapted to be pushed out by the insertion of the coin.
There is a toothed wheel in position to be engaged by the
end of the interlocking lever when thus pushed out. and
Clutch
to be revolved when the coin-carrier is swung.
gears are provided between the toothed wheel and windlass, and the escapement operator is adapted to be swung
by the tilting of the armature and is provided in the upper
end with an oblique slot. The ends of the escapement
are adapted to play in and out between the cogs of the
escapement wheel on the shaft of the clutch-gears, and
its lower end is extended loose in the slot of the escapement operator. Electrically operated means are provided
for operating the escapement operator, all combined,
whereby the weight is raised and permitted to lower by the
independently acting but connected mechanism.

The

pivoted

F.iCSIMILE TELEGRAPH.

Electric Resistance Structure. Henry Geisenhoner and Tycho Van Aller, Schenectady,
N. Y., assignors to the General Electric Com-

728,564.

Regulator for Alternating Series Arc-light
Systems. Josef H. Hallberg, New York. N. Y..
assignor to the General Incandescent Arc Lis:ht
Company, New York, N. Y. Application filed
Sent ember 30, igo2.
A coil ou a body of iron is connected across the main

A second coil is placed on the bodv of iron,
ends of which are clo>ed to form a cirruit.
A
of lamps are connected' in series with the coil,
and a solenoid is also connected in series with tbe coil
and is adapted to be moved in relation to the body of iron
to introduce or remove impedance from the circuit of the
second coil and lamps. Means are provided for counterbalancing the weight of the coil and the attractive in6uence exerted by the coil relative to the body of iron.
conductors.
the

number

T_..,ef^rm-r.

G^-r^e H. HHl phH Svdnpv
Mi-

G. Brown. Montreal. Canada, assitrnors to
chael Josenh Doherty, Montreal, Canada.

Ap-

plication filed June 7. T902.
Means are provided for connecting a pair of primary coils
to the source of energy. A single secondary coil encircles
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ceils, and a pair.of secondary coils
the other and encircle the other of
pair of leads is connected to each of
secoadary coils, and means are provided for adjusting
single and compound secondary coils longitudinally of

one ol the primary

woaod one upon
primary coils. A
primary

are
the
the
the
the

coils.

Machines.

Dynamo-electric
of
Svstcm
'"Frank H. Jcannin. Schenectady. N. Y.. assignor
Application
to the General Electric Company.

7:^8.579.

Octulwr

filed

2S,

George

Westinghouse

Pittsburg,

Pa.

May
Applica-

tion filed July 7, 1900.
This device comprises a solenoid, a core therefor, two
stationary terminals, a flexible and substantially nonresilient metal ribbon rigidly attached at one end to one
stationary terminal, and to the solenoid core at a poinc
between its ends. It also has a contact-piece that is held
in engagement with the other contact terminal by gravity
when the solenoid is de-energized.

Sources of electromoii%-e force are provided in series
with each other. There are means responsive to the difference of potential across points in the connections between the sources for regulating the electromotive force
of one or more of the sources, and there are translating
devices in series between the sources.

Traction System. Ernst L. K. F. Kahlenberg. Charlottenburg, near Berlin. Germany, assignor to the Siemens & Halskc Electric Com-

7215.581.

pany of America. Chicago,
February 27. 1S99.

111.

Application

filed

A moior car is provided with an induction motor. A
resistance of predetermined value is mounted on the same
car with the motor forwbich it is designed and is permanently included in circuit with the armature (hereof. A
source of current supply is provided for normally operating the induction motor, and there are means associated
with the current supply for increasing the pressure
thereof when the car requires more than the normal
amount of torque to propel the same.
Controller Handles. Jolin B.
for
Lock'
Linn. Schenectady. N. Y., assignor to the GenApplication filed Janeral Electric Company.
29,

low- speed and high-speed
is combined with a device for preventof the controller into a high-speed position, and there are means separate from the controller for
rendering ihe device inoperative.

A motor

controller having

operative positions

movement

ing the

Equali;^ing Brush-holder. EdwJn J. Murphy. Lynn, Mass.. assignor to the General Electric

7-8,596.

Company.

Application

filed

October

4,

1901.

Brushes bear on a commutator. A support is provided
to which the brushes are secured, and there are means for
permitting movement of the support in response to inequality of pressure of the brushes on the commutator.

s

Lamp.

Harlan P. Wellfiled January

man,

tential.

the chamber is removably secured thereto and to the
core, and there is an incandescent lamp in circuit with the

Use on Electrically Propelled
Benjamin H. Bedell, Lonor Lighted X'ehicles.
Collector for

72S.6SO-

England, assignor of nine-tenths to William Griffiths. London, England. Application filed
don.

May

1902.

16,

A collector for electrically propelled or lighted vehicles
consists of a piece of magnetic material movably mounted
on the pole-piece of a magnet so that in moving outward
lo collect current from the studs or rails it decreases the
magnetic reluctance of the magnetic current of which it
forms a part. Means are provided for normally holding
t*ie collector toward the pole-piece.
Storage
Chicago, 111.

John

Batter^^

728,667.

Application

filed

Brocksmith,
C.
January 14, 1902.

A p.uraluy

1901.

Electric Headlight

728,789.

728,590.

uary-

1903

Alexander J. Wurts, PittsElectric Lamp.
George Westinghouse,
burg, Pa., assignor to
Pittsburg. Pa.
Application filed June 19. 1901.
An elecEric lamp having conductors that become more
or less decomposed or disintegrated in use is provided
with a non-conducting holder or support for glowers and
heaters provided with grooves in the surface which is
adjacent to the glowers and beaters. The grooves are
located between conductors having ditierences of po-

728,648.

1901.

30,

vided for operating the switch to close the local talking
circuit when the receiver is removed.
Contacts are connected to the line wires and are arranged between the
main-talking and signal-circuit contacts, the line-wire contacts being held in engagement with the signal-circuit
contact by the switch hook when the receiver is on. A reversing device is provided for moving either line-wire
contact into engagement with the main talking-circuit
contact when the receiver is removed, (See cut.)

of plates each comprises a frame h^viun
conductor rods of relatively less diameter than the depth
of the frame. An active matiirial is supported within ihe
Insulating
frame and surrounds the conductor rods.
washers are interposed between and space apart the
plates,
Insulating connecting rods pass through the
plates and interposed washers, thereby uniting the plates.
Separating material is located between adjacent plates
within the space formed by the washers to prevent the
dislodgment of the active material and its contact with
plates of opposite polarity.

Photocopying Machine. Paul Latta. BerGermany. Application filed July 11, 1901.

728,730.
lin,

An

electric light or lights are included in a normally
A stationary contact-piece
is composed of a plurality of removable sections by which

broken circuit of conductors.

Ashland,

Ky.

Application

1903-

3.

A casing on one end of an electric car and a primary
coil within the casing having a central opening are combined with a head-light casing having a depending chamber, a secondary coil located within such chamber. A
core extends through the secondary coil and is designed
to project through the primary coil when the headlight is
positioned on the casing of the latter. A base piece for
secondary

coil.

Circuit-breaker or Switch for High Potentials.
Edward M. Hewlett, Schenectady, N, Y..
assignor to the General Electric Company. .Application filed February 11, 1899.
Renewed April

728.797.

1902.

3,

Closed chambers contain terminals, and tubes extend
from the chambers. A U-shaped bridge is inclosed in the
tubes and makes contact with the terminals in the chambers, witli a current-measuring device, and a trip is actuated thereby for releasing the movable terminal which
is

free to take an accelerating motion.

Insulator.

728.805.

Application

filed

Fred M. Locke, Vktor, N. Y.
January 29. 1902.

Tnis iubulator has an upper surface iu the form of a flattened cone. A substantially vertical flange about its edge
forms a gutter for collecting and discharging the water

from the surface.
Rectifier. William Stanley, Pittsfield, Mass.,
assignor to the General Electric Companj'. Orig-

728,812.

application filed March 10, 1897. Divided
and this application filed October 28, 1897.
Combined in this device is a core with a winding thereon. A keeper is secured over the winding and a commuinal

tator has its segments connected to the winding, and
collecting rings are also connected to the winding. There
is a synchronous motor for revolving the core and the wind-

ing thereon.

(See

cut.)

P
NO. 7^0,546.

— MAXIMUM

DEMAND INDICATOR.

System of Motor Control. William B.
728.611.
Potter, Schenectady. N. Y., assignor to the GenApplication filed Janueral Electric Company.
ary 24, 1901.
-

A valve casing having two chambers with an admission
port between them and an exhaust port leading out of one
of them is combined with a freely movable valve having
two heads, one 00 the admission side of the admission
port and the other on the exhaust side of the exhaust port,
and electromagnetic means are provided for actuating the
valve lo close the exhaust port and open the admission

NO. 728,785.

111.

December

12,

1902.

This device comprises a thermo-electric couple having
the joints exposed to the same temperature conditions as
the shunt-joints and connected with the instrument terminals so as to provide an opposing thermo-electromotive
force.

Signal System. John K. Reid, Montreal,
Canada, assignor of one-half to John Ernest
Hardman, Montreal, Canada. Application filed

2S,6i6.

September

29,

1902.

This system consists of a key signal device and a series
of signal devices permanently grouped adjacent to the
key signal device. A pair of code signal devices are placed
one above and one below the key signal device, and there
are means for animating the signal devices individually, in
groups or collectively.

Railway Switch-operating Mechanism. John
E. Ruby. Indianapoli.s, Ind. Application filed
June 28, 1902.
A switch tongue is combined with a crank-shaft mounted
longitudinally of the track between the rails. A connect-

728,621.

ing rod from the crank of the crank-shaft is pivoted to the
switch tongue, and the crank of the shaft is of such dimensions that at each throw of the switch tongue it will
pass below the horizontal position. Means are provided for
engaging the crank of the shaft to stop it in its downward
movement, and there are means independent of the crank
of the shaft for oscillating the crank-shaft.

728.632.

Contact-breaker. Charles F. Splitdorf. New
N. Y. Application filed September 19,

York,
1902.

A vibrator spring carries an armatnre and contact point
and a support for the spring. A slot in the vibrator spring
receives a narrowed screw portion. A threaded orifice
in the slotted body receives the screw member, and a lock
screw is threaded through the slotted body to contract Its
members.
Heater Cut-out for Electric Lamps. Alexander J. Wurts, Pittsburg, Pa., assignor to

728.647.

NO. 728,812.

This device comprises a backiug sheet ot uaospiirent
material, a body of a substance normally opaque but
transparent when heated, supported thereby, and an electric

Temperature
Compensating
for
Changes in Electrical Measuring Instruments.
William H. Pratt, Lynn, Mass.. assignor to the
Company. Application filed
General
Electric

Means

SYSTEM.

Illuminated Sign. Charles E. Lee, Chicago,
Application filed October 6, 1902.

728.73T.

trical

port.

728.612.

—TELEPHONE

the period and time of the closing of the circuit may be
varied. A frame incloses tbe light or lights. A slotted
link forms a connection between the crank-shaft and the
cover, and a rotating contact-piece rotated by the crank
shaft is adapted to intermittently close the circuit by contacting with the stationary contact-piece so as to light the
lamp or lamps during tbe time that the cover is lowered.

conductor adapted to become heated when an elecis passed therethrough, embedded in the body.

current

Electric Igniter for Hydrocarbon Engines.
Harry M. McCall. Pittsburg, Pa., assignor to
the Pittsburg Gas Engine Company, Pittsburg,
Pa. xApplication filed February 27. 1902.
An improved igniter is desciibed.

728,747.

728,752.
taly.

San
12,

Electrical

Distribution.

Samuel

L.

Naph-

Edward

C. Jones and Frank H. Varney,
Francisco, Cal. Application filed September
1901.

Primary and derived circuits of a system of electrical
distribution are combined with a local circuit, including a
battery, a pair of magnets in the local circuit, a common
armature for the pair, and a double switch operated by
the armature. Switch contacts are connected through a
transformer to the primary and derived circuits. There
is a pair of terminal contacts of the local circuits and a
lagging spring between the armature and the terminal
contacts. Means operated by variations in the load on
the derived circuit for controlling the local circuit are
provided for cutting the transformer in or out. The
lagging spring is adapted to maintain a contact with one
terminal of the local circuit, until, caused to follow the
armature in its motion between the magnets and to cut out
the local battery by such following movement in either
direction.

Winding

for Electrical Machines and
Raymoud Rouge, Paris. France.

728,766.
pliance-.
plication filed

October

10,

Ap.\p-

1902.

A bobbin for the windings of electric machines is roustiluted by a certain number of conductors all arranged in
series, which are distributed in such a manner that if they
are assumed to be cut by a plane at right angles to the
axis of the winding, the centers of all the sections of conductors are situated approximately upon a portion of
sinusoid from summit to summit, the length of which is
equal to the distance which separates two poles of the
winding, while the projections of these sections upon a
line perpendicular to the axis of the sinusoid are superposed without interruption or overlapping.
Telephone, System. Ernest Umdenstock,
Reading. Kan. Application filed April 2t, 1902.
Combined with line-wires is a telephone having a signal

728.785.

circuit provided with a contact. A local talking circuit
contains a transmitter and is provided with a closing
switch.
Main talkioe-circuit connections include a receiver and a contact, the latter being located in juxtaposition to the signal-circuit contact. A switch hook is pro-

— RECTIFIER.

for
Automatically Cutting Out
Starting Resistances of Electric Motors. George
Whittingham, New York, N. Y., assignor
to the Automatic Switch Company of Baltimore
city.
Application filed July 8, 1902. Renewed
April 15, 1903.
A contact governs the admission of current to the motor
and a clutch device is actuated by the current to make

Device

7-28,814.

H.

Means are provided for
to move Ihe contact and vary
the strength of the current passing through the motor.
There are means for de-energizing the clutch device to
release it from the contact.
connection with the contact.

moving the clutch device

Machines.
Alternating- current
E. Woodbridge. Schenectady, N. Y.,
assignor to the General Electric Company. Application filed October 11, 1901.
Combination of windings constitute sources of current.
Leads extend from the windings. Reactive coils are in
Starting

728.817.

Jonathan

circuit with some only of the leads. A switching mechanism
is provided for connecting to a dynamo-electric machine,
either leads including the reactive coils or leads not including the reactive coils.

Making and Breaking Device. AlexWurts, Pittsburg, Pa., assignor to
George Westinghouse, Pittsburg, Pa. ApplicaCircuit

728.820.

ander

J.

tion filed April 17, 1901.
An electromagnet and a stationary contact terminal aie
combined with a contact memtier suspended and solely
supported from one end and actuated by gravity to close
the circuit, and by magnetism to open the circuit, and so
disposed that tbe angle between the lines of magnetic
and gravity pull thereon is less than 90 degrees, and the
magnetic pull serves to hold the member freely suspended

Heater Cut-out for Electric Lamps. Alexander J. Wurts. Piltsburg. Pa., assignor to
George Westinghouse, Pittsburg, Pa. ApplicaRenewed August 4.
tion filed March 14, 1901.

728.821.

1902.

An armature of an actuating magnet has a pivotal support above converging heater circuit terminals. Its center of gravity is below the support in all of its operative
positions. The armatnre is moved by magnetism away
from tbe circuit terminals and by gravity into engagement
therewith.
Reissue.
12,113.

Signal.
Jonathan D. Price, Auassignor to the Miller Signal Company,

Railway

rora,

III.,

Chicago. 111. Application filed July r8. 1902.
Original No. 672,626. dated April 23, 1901.
A bjttery is connected with two of a number of insulated
A magnet is protrack-rail sections of different blocks.
vided for making and breaking the partial circuit thus
formed and
cuit

is

closed.

normally energized to hold the partial cirConductors lead from the magnet and
is energized and de-energized.

through these the magnet
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The London County

Council's

Tramway

girder

System.
[From a special correspondent

The

early histon' of

of the

62V2

Western Electrician.]

tramway locomotion

in

slot

Lon-

drawn to a

close in respect to

sump

IC2

made of

margin, which

in the

in

turn

is

connected with

the sewer.

steel,

The conductors

are divided by section insulators
not exceeding half a mile in length,
each section consisting of a positive and negative
length in each conduit. Normally, the two conductors of the same polarity in each section are electrically connected at a switch pillar, and each section
into

is three-fourths inch wide.
The conductors
are T-shaped rails of soft steel, with specially high
conductivity, carried within a concrete conduit, the
weight beig 22 pounds a yard, and being carried on

works,

don will hardly prove of absorbing interest to the
American. It is sufficient for the purpose to say
that under the Tramways Act of 1S70 local authorities have the option of purchasing the tramways in
their localities at the end of a term of years, and
this period has

weighing

are also
pounds per

rails,

No. 23

1903

pounds per yard. The
and each rail weighs
yard.
The opening between the
forming the slot through which the plow

type,

slot rails

6,

sections

many

London, and will shortly expire with regard to all the remaining lines. In the north of
London an agreement was made in 1S96 with the
companies owning the lines to purchase their undertaking and to lease it back again for 14 years at
a fixed rent of $225,000 yearly and 12V2 per cent, of
lines

in

increased profits arising in subsequent years
over the revenue of 1S95. These lines are still being worked by horses, but the company, by agreement with the council, is about to convert them to
electric traction.
On the south of the Thames a
large proportion of the horse tramwavs have come
into the hands of the London County Council by the
expiration of the concessions under the Tramways
Act of 1S70. and others have been bought out, and
at the present time the whole of the South London
the

lines

actual

are

under the control of the council.

transfer

of a large proportion

took place on December

The

31,

The

of the lines

1S9S.

council employed Dr. A. B.

W. Kennedy

to

advise as to the most suitable system of mechanical
traction for London streets. This expert, after a
special visit to the United States, ret)orted emphatically in favor of the conduit system for the congested parts of London, and eventually the council

Car on Line

at

Clapham.

supplied with current by a separate feeder from
Switches for cutting out the various sections are provided on the feeder pillar. Automatic cut-out and change-over switches are provided in the sub-stations for each section, which are

is

the sub-station.

so arranged that in the event of a fault occurring
and persisting on the positive of any section, the
polarity of the

be

reversed

so

two conductors in that section can
as to throw the fault on to the

negative,

where

traffic at

night allows

can remain until the stoppage of
it to be located and removed.
The normal difference of potential of the conductors
is 550 volts, and the insulated feeders for each section are drawn into stoneware ducts, which are laid
either under the footpaths or under the road, according to circumstances.
The conductor tees in the conduit are supported
by a specially heavy form of insulator. These init

sulators are bolted to the under side of the slot rails

such a way that they are readily

at 15-foot centers, in

and removal. To them
form of adjusting clip
conductor tee rails. The method of installing
tee rails is worthy of notice.
Gaps are left in
accessible for inspection

are

by a

the

attached

conduit

at

special

certain

intervals

for

the

the
the

feeding in of

As a matter of fact, the sump holes for
draining the conduit to the sewers afford this facility,
without, as a rule, special provision having to be
made. The conductor tees are fed into the conduit
at these openings and are suspended by means of
special tools to small carriages running on the tables
of the slot rails, and in this way are carried to
the point where they are required, and secured to
the insulators at each insulator box; the necessary
bonds for connecting electrically the adjacent tee
rails are fixed in position by a special hydraulic
press, which can be used through the insulator-box
opening.
the tees.

Temporary Power Plant

at

Loughborough Junction.

LONDON COUNTY COUNCIL'S TRAMWAY SYSTEM.
decided to apply to Parliament for powers to reconstruct for electrical traction the whole of the
tramways which it had already acquired, or might
hereafter acquire. The first line to be reconstructed
was that which runs from Westminster Bridge to
Tooting, a distance of six miles, and this is the section which was opened by the Prince of Wales a

few days ago.

Conduit Construction.

The system adopted on

the Tooting lines repres«its an improvement upon that adopted elsewhere,

having been found practicable, for instance, to
adopt a much narrower slot than is usual. A double
track of four feet 8^4 inches is employed throughout.
The running rails are of steel, and of the

it

Car Equipment.

yokes
carry the slot rails, which are bolted through the
bottom flange to the tops of the yokes, and further
stiffened by a tie-bar bolting the slot-rail web to
a lug on the yoke head. The yokes are three feet
nine inches apart. The normal depth from the top
of the slot rails to the floor of the conduit is 24
inches, and the base of the yoke, which is buried
insulated

supports

15

feet

apart.

Cast-iron

in concrete, is six inches lower.

Access from the street to every insulator is given
by cast-iron boxes, consisting of frame and cover.
The opening is one foot four inches by one foot

Means of draining the conduit are proinches.
vided by deepening the insulator pits at every 50
yards, and laying pipes from the deepened pits to a
two

The system

commence with ico bogie cars.
Since this order was placed a further order for 100
single-truck cars has been placed with Dick, Kerr
& Co., and these are now being delivered. There
are, of course, many interesting features in connection with the cars, not only by reason of the fact
that they are used in conjunction with the conduit
system, but there are modifications of detail which
are not without interest. The bogie cars are carried
on Brill maximum-traction trucks. They are of the
reversed-stairway, "double-deck" type, and are designed to carry 66 passengers. The overall length
of the cars is 31 feet six inches over the buffers, the
extreme width being i^even feet one inch. One plow
is carried on each car, a plow carrier being carried
will

—
WESTERN'

444
on an extension of one of the trucks. This consists
of a strong rectangular frame, having a central rail
on which the plow is free to move in a lateral di-

though the

electrical
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machiner>- at present in posi-

tion in this temporary' station serves only that por-

rection.

of the line which extends from Westminster
Bridge to Tooting, the order already placed for gen-

The electrical equipment on the cars consists of
two motors which give nominally 37 brake horse-

erating
current

power. This motor, while being extremely efficient,
has high acceleration properties, and has been designed to meet the special conditions obtaining in
London. On account of there being no earth return
on the London County Council system, it has been

tion

plant includes two 1,500-kilowatt, directmachines and three-phase machinery', consisting of two 1,500-kilowatt generators and 11 300kilowatt motor-generator sets, and various other
small auxiliary sets, including small motor-generator
sets and steam-driven exciters.
The two 1,500-kilowatt. direct-current machines are coupled direct to

were the guests of

6,

1903

of the Western Factor^'

officials

Insurance Association at Midlothian, and Thursday
was spent at the Underwriters' Laboratories in witnessing tests of fire-retardent and protective materials and apparatus.
The convention was largely attended and was of more than usual interest to those
present.
The association has shown a consideral51e
increase in membership since the last annual meet-

and

ing,

fulness

is
is

growing

in influence as its field of use-

extended.

Testing Outfit for Small Central Station.
[from the (Juestion Box of the National Electric Light AssociatioD

These were the questions

Cross-sectioo at Yoke.

Cross-sec'on at Insulator Bos.

LONDON TRAMWAY SYSTEM. —CONDUIT CONSTRUCTION.
necessarj' to adopt double-canopy switches

and auto-

matic circuit-breakers on the cars.
One of the most interesting features in connection with the cars is the new form of controller
which ha, been adopted, and as this possesses some
ver>' special features, it will be interesting to give
This controller presents several
a description of it.
important progressive deviations from the class of
apparatus hitherto employed. The main features of

Ferranti

engines.

vertical

pole type,

The

generators

are

12-

compound-wound, and when running

at

speed of 150 revolutions per minute develop at
full load 2,400 amperes at 625 volts.
.\nother huge generating station will be built at
Pimlico. for the site of which $400,000 has recently
been paid.
May other portions of the lines in South London
have been selected for reconstruction, and estimates
amounting to over $4,000,000 have been approved by
the council.
The length of the lines so to be reconstructed is about 19M: miles.
The inauguration of the working of the Tooting
a

lines

by

electrical

traction represents, therefore, the

only a small portion of the tasV:
which the London County Council has set itself
a task which will be carried out with the greatest
possible dispatch, so that in a no distant future London may take a leading position in the provision of

completeness

of

for

its

facilities

National

vast traveling public.

Fire

Protection

]

"Of what should the
testing outfit consist in a small central station supplying direct current for arcs and alternating current
for incandescents?
What would be the cost?"
Here are the answers:
A. O. Fritz, Doylestown, Pa.; The testing outfit
should consist of a lamp-testing wattmeter, a portable
wattmeter, a portable voltmeter, a portable ammeter,
a stop-watch and a photometer.
The cost not definitely known, but about $250.
Edison Electric Illuminating Company of Boston:
Ammeters, voltmeters and indicating wattmeters of
suitable capacities to suit the capacity of the various
generators and feeders in the station. The prices
of such instruments vary with capacities, and it is
suggested that the catalogues of the manufacturers
will give this information accurately.
Cost should
be under $500.
E. B. Greene, Altoona. Pa.
think we have a
novel arrangement for taking care of and transporting
our testing outfit for meters. It consists of a box
similar to a dress-suit case, 20 inches long inside,
9V2 inches wide, and 3Vi; inches deep on each -side,
with a fiber division, hinged, which serves as a deck
when testing. The accompanying cut shows the arrangement with the case open, showing the little
:

:

We

W.

Association.

The seventh annual meeting

LONDON TRAMWAY

—

SECTION OF SHUTTER
SYSTE.M.
FOR CONDUIT.

novelty are the form of arc-disrupting device, and
the arrangements for rheostatic braking. The controller itself \i smaller than others fulfilling similar
functions, while it is evident this end has not been
in fact,
obtained by crowding the parts together
the spacing is most liberal.
:

Gener.\tixg St-\tioxs.

The

main generating station is to be at
station, which is intended to supply current for the lines on both the north and
council's

Greenwich.

south

.sides

This

of the

Thames

LONDON TRAMWAY SYSTEM

will be

one of the largest

— SECTION

OF SURFACE BOX

kingdom. It will ultimately have plant
amounting to about 40.000 horsepower, the main
generators being of about 5,000 horsepower each.
Steam will be produced by means of water-tube boilers, and coal will be brought directly to the wharf
outside the station by water. The position of the
site on the river will also enable condensing plants
Current will be generated at about 6.600
to be used.
three-phase alternating system, and
volts on the
transformed at sub-stations to 550 volts direct. In
connection with the Tooling lines, three sub-stations
have been provided.
The generating station at Greenwich is not yet
built, and a temporary station lias been erected on
the works of the South London Electric Supply CorAlporation, which .supplies the necessary steam.
in

the

of the National Fire
Protection Association was held at the rooms of the
Chicago L^nderwriters* Association, May 25th, 26th

and

27th.

This body comprises in

its

membership

the leading stock fire-insurance organizations of the

country, together with their representatives and individuals connected with the fire-insurance business.
Its objects are promotion of the science and improvement of the methods of protection against fire, and
circulation of information on allied subjects.
Reports were presented to the association by special committees on steam fire pumps, uniformity of

requirements, gas engines for fire pumps supplying
high-pressure fire service at Philadelphia, fireproof
construction, standards for grading towns, public fire
protection, rotary fire pumps, construction of metal
waste, ash, refuse and oil cans, thermoelectric fire
alarms, heavy-current protectors on wires of signaling
systems, relative fire hazard of cotton as baled by various methods, specifications for cast-iron water pipe
and fittings, automatic sprinkler requirements, devices and materials, hose and hydrants, mill-yard
hose houses, electrically driven fire pumps, field practices, special hazards and fire record, fire protective
coverings for window and door openings, and municipal fire-signal systems and their auxiliaries.
F. E. Cabot of the Boston Board of Fire Underwriters, chairman of the committee on thermoelectric fire alarms, presented proposed specifications for
in.^tallation of automatic journal alarms
The committee on municipal fire-signal systems
and their auxiliaries presented requirements for installation of auxiliary fire-alarm systems, the report
being read by Ralph Sweetland of the New England
Insurance Exchange, Boston, representing C. M. Goddard, the chairman of the committee.
This report
was referred back to the committee for an amendment of Article 5 to orovide for inspection by the
installing contractor of systems in which an alarm
is transmitted to a central station, and from there
to the fire-alarm system, and was then accepted and
the requirements adopted.
Recommendations of the committee appointed to
draw specifications for electrically driven fire pumps
were read by Mr. Sweetland, representing Chairman
Goddard of the committee. An animated discussion
uf the report took place, and the requirements as
presented were referred back to the committee for
extension to cover several details which had not received especial consideration.
The business session closed on Wednesday, May
27th. with the election of the following-named officers
to serve during the coming year:
President, Charles
A. Hexamer, manager Philadelphia branch. Hartford
Fire Insurance Company; vice-president, William A.
Anderson, superintendent of inspections. New York
Board of Fire LInderwriters; secretary and treasurer,
William H. Merrill, Jr., secretary Underwriters' Laboratories, Chicago.
On Tuesday evening members of the association

TESTING OUTFIT FOR SMALL CENTRAL STATION.
with hook to attach to meter base, and the
magnet-adjusting wrench.
shelf

The contents of the case are as follows: One Weston voltmeter; two scales, one reading
to 150 and
the other reading
to 300; one milliammeter with
shunts. 1.5, 15 and 75 amperes.
.A.djoining the voltmeter is a small box for carrying the Thomson
pocket repair outfit, meter seals, and other sundries;
the other small box has a receptacle for the stopwatch, extra plugs, and such sundries as are found
necessary in testing and adjusting meters. On the
opDOsite side of the case there is a receptacle for the
books and blank paper, a receptacle for the sealing
tool and magnet wrench, and a larger space to carry
the flexible cables, voltmeter cords, and a small Davidson syringe for cleaning commutators. This outfit,
including everything,
cost
and, as
$220.50.
equipped, is suited for direct-current work only.
For alternating-current testing, we use a Thomson
inclined-coil, direct-reading, portable wattmeter, and
a Weston alternating voltmeter, which instruments
take the place of the direct-current instruments as
shown in the carrying case, taking out the direct-current shunt, using the same cables and voltmeter cords.
The alternating set cost $97.50.
In connection with the above, we have three banks
of test lamps, which are carried with the outfit to
make a fixed load on the meter to be tested.

No Southwestern Convention This Year.
Frank E.

Scovill of Austin, Texas, announces that
has just been decided not to hold any annual convention of the Southwestern Gas. Electric and Street
Railway Association, of which he is secretary, this
year.
The convention will be held at Dallas, Texas,
in May of next year.
The postponement was due
principally to the illness and removal from the state
of H. A. Evans, who preceded Mr. Scovill as secretary.
Mr. Scovill says that he found that he could
not get the books of the association in time for the
proposed convention, and this fact, together with
other occurrences affecting the organization, led to
the decision not to hold a convention this vear.
it
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Boiler and Furnace Efficiencies^
By a. Bement.
will be interesting to make a comparison of

the
It
principal losses that occur with boilers and furnaces.
For this purpose Figs, i and 2 have been prepared.
These diagrams are designed to be pictorial illustrations showing the relations that these individual
losses bear to each other, and would be best shown
by one diagram if it were not for the complication
of a large number of lines in one figure. For this
reason the boiler loss is shown in Fig. i and that
of the furnace in Fig. 2. With the former the performance of boiler No. 3 is selected to represent
the loss owing to decreasing cooling eflfect w^ith a
very efficient boiler, and No. 2 fo-r a much less
efficient

boiler.

[Earlier in the paper these boilers are thus
scribed:
No. 2 is 17 tubes high and 19 wide.

de-

The

-
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could escape unburned; or that all of the carbon
could be oxidized to carbon monoxide, as this is
unattainable, even in a gas producer.
Neither would
it be
possible for all of the combustible to be lost
in the ash pit, because then there could be no fire.
But it is useful to represent these three losses
through this entire range for purpose of comparison
with that owing to excess of air. The calculation
of the loss of escaping volatile matter is based on
Pittsburg coal. The curve of excess of air is based
on final temperature of 550 degrees Fahrenheit, and
a combustible of 14,000 British thermal units per
pound. As mentioned, the combustible losses can
never be as high as 100 per cent., but the loss by
excess of air can be as high as that, because with
a small fire and large enough air supply, the initial
temperature may be as low as that of the boiler.
For this loss to be over 100 per cent., however,
requires that stored heat from brickwork and furnace
walls be given up to the air and gases in the furnace
in addition to the heat from the fuel
such loss
can exist for only a short time because the brick;

work would soon become

cooled.

But that

it

is

is proven by measurements showing a final
temperature of 520 degrees with one per cent, of CO;.

possible

IM

Electric Pumping on California Farm.
G. W. Rowe has installed an electric pumping plant
on his fruit and berry farm on the San Juan Road
in Monterey County, Cal.
The electric power used

T
S"
J
*°

generated at Big Creek, 40 miles distant, and from
that point starts with a voltage of 22,000.
In Pajaro
the voltage is stepped down to 2,200, and the current
is transmitted at that potential to the point of operation, where it is again stepped down to 200.
With

is
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this voltage it operates a Westinghouse two-phase,
alternatin^g current, lo-horsepower motor to run a
six-inch centrifugal pump at the speed of i,2C0 revolutions, throwing 30 miner's inches, or 300 gallons
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BOUMOS OF WATER EVAPORATED PER 5Q- FT OF H£ATIMG &URrACC

FIG.

BOILER AND FURNACE EFFICIENCIES,

1.

a minute.
The operation of the motor does not call for any
extra service.
On the contrary, when once started, it

the charge for the private use not to be over
10 cents a kilowatt, and the city to receive five per
cent, of the gross receipts.
Sealed bids must be accompanied by a $10,000 certified check, and the sucing,

cessful bidder will be required to furnish a suretycompany bond for $50,000. The city reserves the
right, under equitable provisions, to buy the plant.
The specifications of the contract are now ready to
be sent to those who wish to examine them with
a view to bidding.

A New
Among
May 12.

Ground Detector.

the United

under date of
(No. 727.865) issued to
Varley of New York, for improvements

1903,

Thomas W.

States patents

was one

ground-detectors for electric circuits.
object of the invention is to provide convenient, reliable and effective means for determining
whether the insulation of any poftion of the system
has fallen below a predetermined standard, and, if
so. for locating such faulty portion and also for
affording a convenient method of intercommunication between dift'erent parts of the circuit and the
in

The

central

station.

The

general plan of the invention may be described as follows
source of current at the
central station has its respective poles connected
with bus-bars in the usual manner. One bus-bar
(the positive) is connected with the earth through
:

A

a high resistance.
The negative bus-bar is connected through a resistance wath two branch circuits, one leading through a protective resistance to
one branch of the main bus-bars or to the distributing circuit, and the other through a circuit-controlling magnet and a suitable resistance to the
earth.
signaling device is included in the circuit
controlled by the magnet, so that a signal will be
given when the armature falls away from the magnet.

A

gases travel from the bottom of the back and diagonally across the tubes to the upper front end, thence
back between the drums to the flue. No. 3 adjoins
No. 2 in battery, and is identical with it, except that
the path of the gases from the back end is forward
among the lower tubes of the second to the seventh
rows: thence to the front end of the boiler, then
back among the next five rows and finally forward
among the upper five row'S, where they pass between the drums to the flue. In this arrangement
the gases traverse the length of the tubes three
times, in place of the one diagonal travel of boilers
No. 2. The furnaces under these boilers are identical, and each is fitted w'ith a chain-grate stoker
of 72.2 square feet. The tubes in the lower row
of the boiler are entirely encircled with a firebrick
tile from the front to a point back of the bridge
wall
for the remainder of the distance to within
four feet of the back end the usual tile furnished
by the maker of the boilers is used.]
The zero of loss is taken at the steam temperature,
because below this point no further cooling of the
gases can take place; the range of capacity is carried
up to the evaporation of 12 pounds of water per
square foot of heating surface per hour, and the
:

PRINCIPAL FURNACE LOSSES
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NEW GROUND DETECTOR.

requires no attention, and will pump incessantly
until stopped, unless some interruption occurs in the
main service. The cost of installing the electrical
service was $500, it is said, and the cost of operating
at the present time is placed at 27% cents an hour.
The current, according to the accounts, is figured
The
at the low rate of five cents a kilowatt-hour.
installation of the pumping is due to the efforts of
Assistant Superintendent W. A. White of the Watsonville Water and Light Compa.ny, who for a long
time past has been endeavoring to impress upon our
orchardists the convenience, reliability, safety, and,
above all, the economy, of electricity for pumping
purposes. Mr. Rowe is unstinted in the expression
of his praise of the way in which the pump does
He states it is his intention to loosen the
its w'ork.
throttle on the pump and allow the motor to run
cut-off and return pipe
nearer to its full capacity.
will be attached, and the surplus above the demand
of the fields will be returned to the well. The owner
believes that the wear on the pump will be reduced
to a minimum by allowing it to work unhampered,
and that the use of power will not be materially increased.

A

FIG. 2.

BOILER AND FURNACE EFFICIENCIES.

location of the lines is governed by the performance
of the two boilers in tests. These two losses are
represented as straight lines, which is not entirely
correct, because as such they will intersect the line
of ICO per cent, loss if capacity be carried far
enough, but a boiler could never be driven so hard
that its efficiency would become zero.
The representation h\ straight lines is sufficiently correct,
however, for the purpose in hand.
Referring to Fig. 2, the losses owing to comcarbon
bustible in the refuse, carbon burned to
monoxide, and to escaping volatile combustible, are
each carried to the theoretical maximum. It is, of
course, impossible that all of the volatile matter
I,
Conclusion of a paper re 'd before the National Electric
Light Association at Chicago on May 26. 1903.

Indianapolis Lighting Specifications.
The Indianapolis Board of Public Works has completed the specifications for the electric-lighting contract, which provides for a lo-year term, beginning
January- i, 1905. The purpose of postponing the date
to 1905 is to give the successful bidder time to conThe present contract expires in July.
struct a plant.
As a consideration in the bids, the city offers to
award a franchise for private lighting for a period
of 25 \'ears to the successful bidder for public light-

Normally, both sides of the source are grounded
through the resistance, and the current traversing
the magnet will hold its armature forward. If,
however, a ground occurs upon the main circuit with
which the branch around the magnet is connected,
the magnet will be to a certain extent shunted, and
its armature will be released, causing the signal to
be given.

Certain additional apparatus is provided, whereby
by nroperly manipulating the circuit
connections upon different portions of the system,
may cause an indication to be made at the central

an operator,

station,

showing when the faulty portion

of

the

circuit is being manipulated.

The accompanying diagram

will aid the reader in

gaining an idea of Mr. Varley's invention.

Power Transmitted over 300

Miles.

Gas and Electric Company has
placed contracts for electric machinery to cost $500,with the Stanley Electric Company.
000,
The
latter company will fully
equip two power stations at Nimshew and French Creek, Cal., the equipment to include four generators of 4,000 kilowatts
The California Gas and Electric Company
capacity.
is a combination of the Bay Counties Company and
the Valley Counties Power Company, its capital being $15,000,000. Recently the Bay Counties Company
transmitted electric power over 300 miles and propelled cars by it. the power being generated by a

The

California

Stanley machine.

;:;:
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New Western Members

of the Institute.

the last regular monthly meeting of the directors of the American Institute of Electrical Engineers,
held in Xew York city on May 19th, 140 new names

Decorative and Sign Lighting.'
By Arthur Williams.

At

For want

were added to the list of associates.
of space, only the names of those residing in that
part of the United States lying west and south of
Pennsylvania and the Virginias and those from foreign countries are here given. They are as follows
Adelaide. South AustraliJi.
vtTslty of Adelaide.

— Johu

V.

V. Madsen, l"ni-

— Herbert W. Dow, Iowa State College
SpiDDCv. Iowa State
Louis
C. Can. —Clemout A. Cornwall. British
Columbia Electric Hallway Cooipany.
—
John M. Humlston, Chicago Telephone
Berwyn,
Company,
Ames. Iowa.

College.

U.
Aslitioft.

B.

III.

— Frank Engelhorn, Capital
Motor and Gas Company.
Budapfst. Austria. Hungary. — Joseph Hollos.
Ministry ol Commerce.

Boise City. Idaho.

The electric light, depending in no measure on a
fixed position, unable to communicate fire," and selfprotected from the elements, offers unrivaled and
heretofore unattainable advantages for the purposes
suggested in the title of this article.
One method of utilizing these advantages permits
the lamps to be concealed, and light to be obtained
by reflection. Illustrations are found in the lighting
of a room from behind the cornices
of a window
or showcase (the latter constructed wholly of plate
glass or having a glass front), with the lamps concealed behind metallic reflectors; of an art galleo' in
:

which the lamps are held and all but concealed in
semi-circular reflectors, suspended from the ceiling.

Elec-

J.

tric Ll^'ht,

graph Itfpartmeut.

Kuf;laud.

Chester.

—Jolm

II.

:

P.

h.

:

E.

tric

Silver,

;

Z.

;

Frank K. Jewson. Western Electric Company Henry M.
Pease, Western Electric Company.
Memphis, Tenn. Frederick G. Proutt, The Memphis
Light and Power CompanyMexico City, Mex. Martin G. Ribon, Mexican Gas and
Electric Light Company.
Milwaukee. Wis. Frederick S. Wilhoit, Cutler-Hammer
Manufacturing Company.
;

—
—
—

Minn.— Edward

Minneapolis.

II.

Scofield.

Twin

City

Rapid Transit Company.

—

.John G. Glassco. McGill UniverMontreal. Quebec.
sity
John A. Walls, Shawinigan Water and Power Company.
Edwin T. Blake. Mariposa CommerMt. Bullion, Cal.
:

—

cial

and Mining Company.

—

Newcast!e-on-Tyue. England. William McLellan, partner. Charles II. Merz.
Rugby. England. Paul A. Mossay. British Thomson-

—
Company.

Houston
Scbwennicke, Berginhe Electric
Solingen, Germany.
Works.
Sacramento, Cal. Clarence D. Clark, Sacramento Electric. Gas and Railway Company.

—

—

—

San Juan, I'orto Rico. James A. Pietsch, San Juan
Light and Transit Company.
Springfield
111.
Schroeder.
Springfield,
Albert
V.
Electric Light and Power Company.
Will M. Dixon. World's Fair; Charles
St. Louis, Mo.
T. Malcolmson, Iiopartment uf Machinery, World's Fair
r'harles R. Meston. Emerson Electric Manufacturing Comimny Henry L. Reber, Kinloch Telephone Company Antoine R. Rivet. Globe-Democrat.
Stockholm, Sweden. Gustav Lindman. St. Louis Ti-an6lt Company: Robert Dahlander. Royal Government Railwavs of Sweden.
Sydney, N. S. W. .Tohn J. R. C. Rogers, Lighting Station. Yaralla Concord.
Terre Haute, Ind. Carl L, Mees, Rose Polytechnic

—

—

in

conjunction w^ith ex-

scale,

and

artistically,

without

starting a great many lines of thought to the benefit
of the supplying company. Electric signs not only
advertise their user, but in the best sense, themselves.

;

S.

arrangement, alone or

taken on any large

tric

Gill,

—

be equaled, much less surpassed. Decorative lighting, purely as such, is seldom remunerative, but it
offers one of the best suggestions of the many uses
of electric service, and has probably never been under-

;

Inrt.

;

isting conditions, w^e have a combination that for
health, comfort and satisfaction in living can hardly

;

V.

of attractiveness.
Signs not only spell words, names or sentences,
but serve the further purpose of illuminating the
premises and the street, thereby giving a double value.
The first is advertising, the second light both are
desirable.
Each has a definite commercial value;
one is a necessity, and in some form must be had

tistic

Manufacturing Company.

trical

enhanced.
purposes; some, taken singly, may be anything but
well designed or artistic, but taken altogether they
give to the thoroughfare a wonderfully high degree

—

;

offlce

—

The picture is artistic and interesting
night, but in mist or rain all is greatly
These signs serve important commercial

Philadelphia.

on a clear

industry.
One may not always find sufficient incentive to adopt electric light simply because
of the difference in the quality of the light, but, adding convenience and cleanliness features upon which
I have not touched
and the further quality of ar-

O. C. Hovland. AutoA. Fox, Chicago Edison Company
matic Electric Company; Terry F. Miller. Tostal TeleCharles W. Nayior. Marshal!
graph-Cable Company
FleiU & Co.; Frank B. Spencer, with William D. Ball.
Cincinnati. Ohio.
J. Herbert Steele. Bullock Electric
E.

could not be otherwise obtained. Where is
such another sight to be found as the vistas on our
New York Broadway, looking in almost any direction in the evening hours, unless perchance in some
of our other great electrical centers
Boston. Chicago,
that

electrical

:

;

—
Roberts
Cleveland. Ohio. — Irving H. Sherwood,
& Co. Henry W. Woojiward, Clevelaud Engineering Company.
Columbus. Ohio. — Lucius B. Andrus, Westiughouse
Walter G. Jayne,
Electric and Manufacturing Company
Columbus Edisun Company.
Poly techDarm.stadt. Germany. — Clarence Feldman,
nical High School.
Davenport. Iowa. — Isaac N. Butterworth, Trl-Clty ElecCompany.
Colorado Telephone
Denver. Colo. — Philip Hamlin,
Company Bradford H. Locke, Locke Drill Company
Harold Lomas. Crocker-Wheeler Company.
Tucker, Western Electric
Evanston. HI. — Albert
Company.
Georgetown. British Guiana. — Harry G. Spain. Postof Colony.
Corporation
Goslin.
Glasgow. Scotland. — Ernest T.
Tramways.
Hamilton. Ont. — William G. Angus, Hamilton ElecLight and Cataract Power Company.
Hertfordshire. England. — Arthur H. Lidderdale. Westiughouse Electric and Manufacturing Company.
Royse & Batley.
— Walter A. Koyse,
Indianapolis,
Kedney, Jalapa RailJalapa.
C. Mexico. — Lynn
road and Power Company.
The National Telephone
Kent. England. — Frank
Companv.
Lafavette. Ind. — George H. Morris. Purdue University
Earl D.
Held. Purdue University
Clarence
Purdue University.
Lewlston. Mont. — Uenry W. Fellows, Citizens Electric
Company.
London, England. — diaries W. Clack, Western Elecde Ferranti, Ferranti, Ltd.
Company Sebastian

1903

at

Foundrv Company.
Uenry
Max. A. Berg. Tortpr & Berg
Chicago, III.
Telephone Company
P. Clausen, American Electric
William L. Fergus. Charles U. Armstrong & Co. William

—

6,

any price.
These features, beyond the mere giving of light,
can be made of enormous commercial value in the

Tele-

Sandycroft

Woolliscroft,

June

STAGE SETTING WITH ELECTRICAL EFFECTS.
projecting light to the pictures on the wall; or here
the lamps may be placed on the larger frames of the
pictures themselves, and the source of light entirely
hidden.
The incandescent lamp permits the elimination of
the conventional fixture creations of various orders
and materials with which we have become familiar
from infancy. W>11 designed fixtures have uses, but
not as often as is supposed. One sup^estion is found
in church or auditorium lighting, in the substitution
of an artistic, almost invisible, metal band, carrying
the requisite number of lamps, around the upper
part of the supporting column at or near the capitals,
or following the lines of arches, windows or decorations.
The removal of all fixtures oftentimes results
in better acoustics, augments to the fullest extent the
suggestion of size, and subordinates everything to
the architectural design of the edifice.
These suggestions relate to necessary illumination
made artistic artistic because nothing is in evidence
but the illumination. Decorative lighting is something else. Here the incandescent lamp has the best
chance to show off, because it alone of all possesses
No other lamp is possible
the quality of availability.
for the illuminated fountain now" used indoors as
well as out; for the tiny lights among flowers and
smilax on the table, in bridal decorations, or for
some great festival or other occasion.
It has been the custom on fete da\^s to mark the
outlines of the public buildings of Paris with myriads
of gas jets, but their use is confined to good weather,
and even then the effect cannot be said to compare
with that in white or colors, produced frequently on
our ow'n public buildings, with incandescent lamps.
Picture the wonderful scenic effects accomplished in

—

;

;

;

ELECTRIC TOWER AND FOUNTAIN AT CONEY ISLAND.

—

Institute.

Vancouver.

B.

—
—
C. — Marshall

C.

McKay,

The

installation of one sign on a dark block will lead
almost invariably to more signs or to better show^
windows and interior illumination. All of which is
advertising not lighting primarily, and the lighting,
being additional, practically doubles the normal rev-

—

Vancouver

enues.

Power Company.
West Didsbury, England. William McClelland, with
H. Wordingham.
West eras, Sweden. .Tohannes S. Edstrom, Allmanna

—

C.

—
(,'ompany.

Svenska Electric
Wesloro Springs. HI. William H. Beattys, Jr.. CutlerHammer Manufacturing Company.
West mount. Quebec.— Walter L. Macfarlane, Montreal
Light, Heat and Puwcr Company.

—

Artemieff's Protective Suit for Electrical

Workers.

Writing from Eihenstock. Germany, under date of
4th, United States Consul Ernest L. Harris
makes this report: "Professor Artemieff, director

May

uf the Elcclrotjechnical Institute at Kief, Russia, has
invented a suit which is an effective protection against
It was intended at first for the use of
live wires.
students in his laboratory, hut proved to be so practical that the well-known firm of Siemens & Halske,
Charlottcnburg, Berlin, has taken up its manufacture

The
sale.
work of metal

and

.

suit consists

'(if

a closely

woven

net-

fibers, lined with linen, which comcovers the body from head to foot. It is
worn outside of the ordinary clothing. The mask
which covers the head does not materially influence
the eyesight. The outfit is especially valuable to
those whose business is the mending of live wires.
Experiments show that 200.000 volts make no impression on either ilu- wearer or the outfit.'

pletely

—

For sign illumination, originally plain or frosted

NEW DESIGN FOR ORN.\MENTAL TABLE
the illumination of the

Pan-American

LIGHTING.
buildings, the

thousands of incandescent lamps first appearing at
twilight with the slight heat discoloration of the
filament and gradually increasing until the brilliancy
nf their full candlepower was reached. And with
that incomparable scene consider the tameness of the
effects produced at the Glasgow and Berlin exhibitions of the same year, where the use of electricity
was confined to a few exhibits, and to still fewer
electric signs.
The electric light, in its application to signs, serves
possibly a more utilitarian purpose, but not neces-

sarily

one that

is

entirely inartistic.

Those who have

stood on the river embankment at London and there
seen across the Thames a simple sign of immense
proportions spelling in colors a single word, may
have thought the view, in its many repetitions, monotonous, yet, shining alone in the darkness, it gave
that entire section of the city an appearance of life
I.
Illustrated committee report presented to the National
Electric Light Association at Chicago on May 28. 1903. Mr. Willis Reneral inspector of the New York Edison Company.
Omitting conditions under which the small degree of heat
z.
radiated from the bulb is stored and becomes effective accumu-

iams

latively.

lamps of i6 candles were largely used, but as the
"use factor," if I may employ the term, averages
100 per cent., and is of long duration, the cost of
electric current limited, and in many instances enuse of signs of this type. There
was no necessity for light units of that size, and
the practice soon changed to the general use of eightcan'dle lamps, and now even smaller sizes, such as
four, five and six candles,
are widely employed.
tirely prevented, the

Lamps

of high el^iciency, 3.1 watts per candle, are
satisfactory for the larger sizes, but it is desirable,
if not necessary, to lower the efficiency, and thus increase the durability, to 3.5, four or five watts perj
candle where the smaller lamps are used.
Lamps of 16 candles consume approximately 50]
watts of eight candles. 30 watts, and of four candles,
such as are recommended where eight candles are|
not used, 20 watts. Were the life of each the same
(the company making the renewals) the renewal cost
;

would almost double with lamps of
candles and become nearly three times with
the four-candic standard.
In changing to the lower'
efficiencies, with corresponding increase in life, the]
supplying company obtains closely an even cost for]
lamp renewals, at any candlepower, and the lessened
breakage rate means that fewer lamps are out of
service simultaneously, and therefore is obtained aj
a kilowatt-hour

eight

11

:
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more even character of illuminathroughout the sign.
Jliniature lamps lend themselves especially well lo
artistic sign lighting, but first and renewal cost is
high, and they are ver\- much less efficient in the
use of current than lamps made with standard filaments. Variation from standard sizes in filaments,
as well as in bases, and the frequent use of several
lamps in series, make it necessary for either the supplying company to carry a special stock, or for the
consumer to carry a larger stock than he would,
could he obtain these lamps directly from the supIt is questionable whether these
plying compau}-.
differences justify the use of miniature lamps under
other than unusual conditions.
What is said of signs is also true in large measure
of decorative lighting, more especially where that
lighting is permanent.
Almost without exception
four and eight-candle lamps are sufficient, the larger
sizes being required only where illumination is the
primary, or at least an important, consideration.
[Mr. Williams' report was profusely illustrated.
Five of the pictures are here reproduced.]
higher average or

TuESD.w Evening.
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Convention at Niagara

Institute
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Dance under
Cataract

the auspices

of local

4.

committee

at

House.

Wednesday (Niagara Day).
9:30 a. m. "On the Testing of Electrical Apparatus for Dielectric Strength," by P. H. Thomas.
2.'
"Choice Frequency for Very Long Lines," by
I.

P.

M. Lincoln.
"Method of Entering Buildings
3.

tension Wires," bv C. E.

with

International

Congress

Electrical

of

by Elihu Thomson.
"The Legalized Standard of Electromotive
5.
Force," by H. S. Carhart.
6.
"Symbols and Nomenclature," by Carl Hering.
"A Universal Telegraphic Code," by G. O.
7.
Squier.
8.

High-

Skinner.

"The

1904,"

"The Magnetic Units," by A. E. Kennelly.
Thursday Afternoon.

Technical excursions to Olcott Beach,
Lockport, Tonawanda sub-station.

Catha-

St.

rine's

m9m
1

i

Falls.

previously announced, the annual convention of
the .\merican Institute of Electrical Engineers will
be held at Niagara Falls, N. Y., on June 29th and
30tli and July 1st, 2d and 3d next.
The detailed
programme is as follows
.\s

^

49^

:3fc.

'"-^'~^H^Hi

(Institute and President's

Monday, June 29TH

D.-\y),

(9:30

1.

m.)

a.

President Scott's Address.

—

Branch Meetings Their OrganizaDevelopment and Influence," bv Calvin W.

"Institute

2.

tion,

Rice.

"The Energy' Transformations in the Syn3.
chronous Converter," by W. S. Franklin.
"Commercial Alternator Design," by W. L.
4.
Waters.

'
1

Monday Afternoon.
\'isits

2 p.

m.

local

to

No

points

of

interest,

beginning

at

prearranged programme.

Monday' E\^ning.

An

exhibition of the Hewitt converter
the mercurj'-vapor lamp, by P. H. Thomas.
5.

and
INTERIOR OF METROPOLITAN OPERA HOUSE,

Tuesday (Electrical Day).
1.
"High-speed Electric-railway
(9:30 a. m.)
Problems," by;A. H. Armstrong.
"Storage-battery Industrial Locomotives," by
2.

Frank L. Sessions.
"Predetermination

3.

F.

W.

P.

in

Railway

Work,"

by

Carter.

"Car Run Tests," by W. E. Goldsborough and

4.

E. Fansler.
5.

"Some

Recommendations

Concerning

Elec-

F.

"Y

or :^ Connection
O. Blackwell.

4.

of

NEW

Transformers,"

YORK, DECORATED WITH ELECTRIC LIGHTS AND SMILAX,

Thxjrsday Evening.

by

Illumination of Gorge Route.

Wednesday Afternoon.
Trolley trips to Niagara Gorge, Fort Niagara,
Brock's Monument, Chippewa.
Technical visits to plants of Niagara Falls, Hydraulic Power and Manufacturing Company, Canadian Niagara Power Company and Natural Food

Company.

(Buffalo Day)

Friday

.

Joint meeting with the Society for the Promotion
of Engineering Education.
Papers will be presented by the following-named
members of the Institute W. S. Franklin, J. G.
White, E. H. Mullin, B. Gherardi, Jr., L. A. Osborne and T. J. Johnston.
:

Friday Afternoon.
Technical trips to Buffalo, Buffalo General
tric Company, Buffalo Terminal House.

Elec-

Chicago Party.
Mr. Junkersfeld, the local honorary secretary of
the Institute in Chicago, is endeavoring to organize
the Chicago members visiting the convention into a
compact body to travel together. He has appointed
a transportation committee consisting of Homer E.
Niesz, T. P. Gaylord and V. R. Lansingh, and these
gentlemen are making the arrangements. It is hoped
that Chicago will be represented at the convention
by a large party.
Gentlemen intending to go are
requested to communicate with the members of the
committee.

Electric Automobiles in Massachusetts.
The purchase of electric-lighting companies in
places adjacent

by the Edison Electric
of Boston undoubtedly will
result in an increase in the use of electric automobiles.
Hitherto the owner of an electric carriage
never knew whether he could find suitable or sufficient
recharging stations on untried routes to warrant
his running far from Boston, and even in the city
the public recharging stations have been confined
to a small area.
By the end of summer the Edison
company expects to arrange for the charging of electric automobiles in nearly every large garage, at the
Illuminating

to

Boston

Company

electric-light stations,
in

the Boston

open day and night.

EASTER ELECTRICAL DECORATIONS

and Mechanical Specifications for Trolley-line
Insulators," by Samuel Sheldon and J. D. Keiley.
6.
"The Storage Battery in Sub-stations," by W.
E. Goldsborough and P. E. Fansler.

IN

CHICAGO DEPARTMENT STORE.

Wednesday Evening.

trical

Entertainment at Cataract House under auspices
of local committee and general committee.

Tuesday Afternoon.
1.

Technical tour of inspection of electrochemical
and other electrical
installations operated by Niagara Falls power and the
power houses of the Niagara Falls Power Company.
Reception by Niagara Falls Power Company on

Beginning at 2:15

terrace of

p.

m.

Power House No.

2.

Thursday (Excursion Day).
"The Factors Which Affect the Energv Losses

Armature Cores,"
Clarence E. Reid.
in

by

J.

Walter Esterline and

"Central-station Economies," by W. E. Golds2.
borough and P. E. Fansler.
"The Electrical Equipment of a Gold Dredge,"
3.
by Ralph L. Montagu.

and even

district.

in

many

Most of the
The company

livery stables

places
is

will

be

also consid-

ering the feasibility of selling books containing coupons, each good for a certain amount of electricity.
By the first of August about 40 recharging stations
in Eastern Massachusetts, within a fair running distance of one another, will be available. The charge
will be at the rate of 10 cents a kilowatt, the minibeing 30 cents.
The Edison Company of Boston has ordered a special equipment of heavy electric trucks and lighter
vehicles, to be used instead of horses and wagons
in caring for its wires and lamps in Boston and its
suburbs. The heavy vehicles will have special electrical devices for hoisting
poles,
drawing wires
through conduits, and there will be a light van for
emergency repairs, with a speed capacity of 16 miles
an hour, and two trimmers' wagons.

mum
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Several of the papers presented at last week's
meeting of the National Electric Light Association

the scenery of Niagara Falls, the commissioners have

EVERY SATURDAY.

were out of the usual run, and one of these was on
"First Aids and Appliances for the Injured," by

Power Company's power house

PUBLICATION offices:
510 Marquette Building,

CHICAGO.

-

TELEPHONE, MAIN

New

York.

Trade Supplied by Western News Co.

OOPYKIQ-HT.— Not only the tiHe but the fnfire contents of
each number of tbe Westekn Klectrician are cop3'ilghted.
This pa|ier is entered at the Chicago postoffice as mail matter
of ihe second class.
SUBSCRIPTION, in advance, postage prepaid, S3. 00 for a
full year of 5C numbers; in clubs of four or more, *2.50, with free
extra copy for eight subscriptions; foreign countries, *o,00a
year; single copies, 10 cents. When change of address is requested, the old address as well as the new should be gi -en.
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relating to electricity or any of its
practical appl leal ions is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desirea. Clear,
concise, well written articles are especially welcome: and com
municatlons. views, news iti-ms, local newspaper clippings, or
any Information likely to interest electricians, will be thankfully received and cheerfully acknowledged,

ADVERTISING-.— The Western

Electrician—the only

—

the West thoroughly
This is a claim which
CAN BE MADE BY NO OTHER ELECTRICAL JOURNAL IN THE
Electrical merchants and manufacturers
United States.

electrical paper published in
covers a territory exdusictly its oicn.

say that this subject

desiring iveiitern trade will appreciate the unequaled value
of this journal as an advertising medium in its special held.
Advertising rates are moderate, and will be furnished on
application.
All checks, drafts and other remittances should be made payable to the order of the publishers,
the Electrician Publishing Company, and addressed to the
offices of publication, suite 51U. Marquette Building, (204
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REMITTANCES.—

it

443.

No Southwestern Convention This Year

444
444
444
444

Boiler and Furnace Etiicienciqfc By A. Bement. Illustrated.
{National Electric Light Association.)
Electric Pumping on a California Farm
Indianapolis Li gluing Specifications
A New Ground Detector. Illustrated
Power Transmitted Over 300 Miles
New Western Members of the Institute
Artemieff's Protective Suit for Electrical Workers

445
445
445
445
445
446
446

By Arthur Williams.
Decorative and Sign LielitiuEf.
trated.
(National Electric Light Association.)
Institute Convention at Niagara Falls...
Electric Automobiles in Massachusetts

447
447

Illustrated

some convenient place
when the emergency arises.

.

Editorial

44y

Healing from Central Stations.

By John W. Glidden.

With

discussion, (National Electric Light Association.)
Electrical Exports for April
Heat from Coke Ovens for Electric Power
Development of the Telephone Field. Illustrated ...450, 451,

National Telephone Convention

in Chicago
Wisconsin Summer Convention Abandoned
Bribery Charged io Evansville
Telephone News from the Northwest
Indiana Telephone Items
Ohio Telephone Notes
Central Union Headquarters Going 10 Indianapolis
General Telephone News
Manufaciurers and Dealers
Ashtabula's New Independent Telephone Exchange.

lustrated

,.

452
a5o
450
450
450
450
450
450
450
450

Il-

452

By

L.

G.

(National Electric Light Association.)
Some Notes on Horizontal Water-turbine

By Mark

449
449
449

451, 452

Weston Employes' Club
Lost and Unaccounted-for Current.
A.

Rep

1

ogle.

Van Ness.
452, 453

Development.

Illustrated

Static Electricity 00 Automobile
Transformer Insulation.
By Edward

453
453
A.

Wagner.

Illus-

trated

Space Telegraphy
Chicago

Established

Between Milwaukee and

454

Third-rail Plans for Boston and Albany Railroad
Chicago Street-railway Situation
Large Power Plants near Seattle.
454
First Aids and Appliances for the Injured.
By J, D. McGowan, M. D. (National Electric Light Association.).455, 456
Compound or Shuni-wound Dynamos for Waterpower
456
Book Table
456

DEPARTMENTS.
456, 457, 458

London Letter

456
456

New
New

York Notes
England News
the Buckeye State
Michigan
Information from Indiana
West Virginia and Kentucky
Texas and Mexico
Among the Rockies

456, 457

From

On

457
457
457
457
457
457
458
458
458
458
458
458
458
458
458, 459, 460

the Pacific Slope

Personal

Power Transmission
Societies and Schools
Space Telegraphy

Publications

Trade News
Business
Illustrated Electrical Patent

Record

dates ahead.
New York

State Indepetident

Telephone Association. Butter-

House. Utica, N. Y June loth.
Canadian Electrical Association, Toronto. Ont., June lotb

field

The Louisiana Purchase
constitutional provision.
Exposition, St. Louis' great attraction for next year,
It is probable that
will not be open until June.

a

a

World's Electrical Congress will be held in
early autumn,

mer or

at that time the National

and

Association

Light

Electric

St.

sum-

Louis, in connection with the exposition, in the

undoubtedly

will

unite

with the American Institute of Electrical Engineers
and other electrical societies to make the congress
business of

But the association can best transact the
its own annual meeting in some place

away from

the turmoil of the exposition

city.

Of

(juite unique

interest

is

contest between

the

esthetes and the utilitarians in relation to the
power development of Niagara Falls. On the one
hand it is tiontended that such a stupendous manifestation of the grandeur of Nature as the cataract,
gorge and rapids at Niagara should not be marred

by a merely industrial development, but should be
original state as an awe-inspiring spectacle
The power-developfor all the world to marvel at.
ment advocates, in their turn, from Lord Kelvin
down, insist that it were better that Niagara should
left in its

run dry than that its unrivaled industrial possibilities should be neglected, to the detriment of the
real

progress of the race.

to

the

On

will be obstructed

falls

the falls by excavated material

In this radical divergence of views the commis-

Park on the Canadian side
between two fires. They have awarded
several franchises for the development of the energy
of the Horseshoe Fall, and have been subjected to
criticism in consequence, it being alleged, with some
show of plausibility, that such acts were not contemplated in the acquirement of the lands for park
sioners of Victoria Free

find themselves

purposes.

the commissioners
gone far enough, and

Apparently,

feel

has

in

criticism

that
their

seventeenth annual report, recently issued, they take
occasion to answer the fault-finders in words that

allow no misunderstanding.
interesting

in this

report,

There is much that is
and it should be under-

stood that the quoted portions given in the following

paragraphs are simply relevant extracts.
"The production of electrical power as a means
of providing revenue has perhaps more than anything

been

else

characterized

as

vandalistic

in

its

ultimate effects on scenic conditions in the park.
"It should be borne in mind that at the time the
park was established the science of producing electrical energy for piotive purposes was practically
in

infancy,

its,

permit of

the

first

"Respecting the construction of the Ontario Power

Company's power house in the gorge under the falls,
it was
shown by the Canadian commissioners that
the location of the building in question would present
no obstruction to the free views of the falls or river
from any point on the American side, and as the
building would be far below the surface level of the
park, a portion of the roof and the two gable ends
will be the only parts of the structure that would
be seen from any point of view within the Queen
Victoria Park.
It was further pointed out that
to make the building in any sense a conspicuous or
objectionable feature of the landscape would depend
solely upon the design and character given to it.
Should, for instance, the building be designed' upon
the lines of the power house on the American side
near the steel arch bridge, the public would have
some grounds for complaint, but so far from the
commissioners sanctioning such a structure they have
made the most stringent provisions to secure the
highest degree of artistic treatment in outline, color
and design wdiich it is possible to secure, and they
have no hesitation in asserting that upon the com-

power house, with its facade covered
by creepers and relieved by evergreens, and a roof
harmonizing in color with the high limestone cliff
forming a background, it will be found that not only
pletion of the

the structure itself be unobtrusive and entirely
unobjectionable from e\'ery point of view, but that
no violence will be done to the environment of the
will

great cataract.

"All of the works and structures connected with
electrical power projects have been designed
with the object not only of doing the least possible
injury to scenic conditions, but the commissioners
are confident in the belief that when the several

electric

street

railway in

works are completed, the consensus of opinion by
increased

vastly

the

expected to

them
with

in
its

greater

and

interest

1904.

the

to

great

majority

addition not only will

the immediate locality beyond the park be built up into
one of the great manufacturing centers of the world,
but the quickening impulse and vivifying effects of
it

;

in

whole of the world's latest and most perfect
form of energy created and sent forth by the Falls
of Niagara will be felt from end to end of the

the

—

—

province."

We

have quoted at considerable length from the
because the subject, while it may seem to
have a whimsical side, is really one of importance
and bound to come up at all other places where
report

waterfalls

of natural beauty are sought as sources

of power.

served

In

that

this

particular

case

commissioners

the

be obthemselves

will

it

defend

on

of obtaining revenue.

humanity of cheap power, with its ahnost innumerable advantages for the uplifting of the race.
Broadly considered, we believe that the utilitarians
have the better of the argument; but this is a case
where one's reason points in one direction and one's

"Had

the

ground that the

look so very bad
the

Americans are

south of Cedar Island] not been expropriated

was founded, viewing

it

now

when

in the

light

of what has transpired on both sides of the river,

capitalists

turing

district

would doubtless have been
and laid out as a manufac-

without reference to

its

scenic

en-

the

in

power users

Their
benefit

far as the relative

irreparable disfigurement of the river bank.
to the charge that the

granting

mitted acts

of

certain

power

vandalism that

will

natural

commissioners

privileges,

ultimately

comruin

is

Fortunately

for

so great that the

all

many

of

spectacle

volume of diverted water is conAs it is now, the
and the industrial development

years to come.

by side. We, who are perpetually ainazed
one and greatly interested in the other, hope,

exist side
at the

lovers

demands

will be coinparatively negligible, so

cerned, for

in

not

anyway

—the

another.

\ironments, as has been done on the American side

have,

will

that

just as bad, or even worse.

case might be argued on a loftier plane

of the river north of the steel arch bridge, to the

"Coming now

plant

to

the property [that portion of the park lying

l)y

electrical

when completed and

inclination

2,

numbers of visitors that are
park wilT abundantly sustain

their contention that the park as a whole,
wealth of electrical machinery, will then be

of tenfold
visiting

the

visit

of Nature, Niagara

January

will

and walks being constructed on
the margin of the river which will greatly improve

that part of the property

23. 1903, to

will

roads

acquired

December

from the tunnels

America having been put in operation in 1887. It
was only when the practicability of transmitting
electrical power assumed shape that the tnatter was
considered by the commissioners as a possible means

American

Louis,

slightest degree.

the park area very considerably and

increase

N, Y., June 22d to

American Electrotherapeutic Association. Hotel Windsor, Atlantic City. N. J.. September 22d to 24th.
American Association for the Advancement of Science, St.

in the

the contrary, the filling in of the shore line above

the park

2(>th.

works connected with the

territory

Pacific Coast Electric Transmission Association, Hotel Rafael,
San Rafael, Ca!., June i6th and 17th.
Independent Telephone Association of the United States of
America. CbicaEO. June 24th and 25tb.
American Society of Mechanical Engineers. Saratoga. Springs,
Institute of Electrical Engineers (annual convention!. Niagara Falls. N. Y.. June 2()tb to July 3d.
Naiional Electrical Contractors' Association, Light Guard
Armory, Detroit, Mich., July i-itli. 15th and i6tii.
American Street Railway Association, Grand Union Hotel,
Saratoga, N. Y., September 2d to 4tb.
International .Association of Municipal Electricians, Hotel Rudolf, .AtUnlic City. N. J.. September 2d to 4tb.

Ontario

the

the

,

I2th.

of

the gorge under

the views of the upper rapids.

In selecting Boston, rather than St. Louis, as the
place of its annual meeting of next year, the National Electric Light Association has undoubtedly
acted wisely. May is the month of holding the con\eiUion, and is now so fixed by custom if not by

this
454
454
454

Correspondence

for consulta-

the

Illus446, 447

the proposed

all

in

originally
designed for park purj)oses.
VvUen the electrical power works are completed, not
a single view of the falls, rapids or gorge under

be preserved in

lion

the falls,

with the exception

great importance to

Illustrated.

'-

National Fire Protection .\ssociation
Testing Outfit for Small Centra! Station.

of

is

and directions are set forth in a very clear, concise
and practical way, so that every electrical man can
understand them. We print the paper in full in this
issue of the Western Electrician, and suggest that

a success.

CONTENTS OF THIS NUMBER.Page.
The London County Councirs Tramway System.

is

that,

generation of electricity are practically beyond the

It

all

Telephone, 3707 Cortlandt.

gener^

10

state

needless

D., of Chicago.

D.

men who work about mechanical plants, whether
Dr. McGowan's suggestions
electrical or otherwise.

1746.

Eastern Office, 193 Times Building,

McGowan, M.

J.

to

and indeed expect, that

it

may

be ever thus.
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Heating from Central Stations.'
By John W.

449

at the same time, enter the lighting
and jeopard the investment of the older
It seems to me beyond dispute that there
e.xists a very lively and pressing demand for heating
plants.
If w-e grant that this demand is to be met
by some one, is it not fair to state that electric
First,
central stations are the best people to meet it?
because of some available apparatus already installed:
second, because they possess the technical knowl-

ciations

will,

business

Glidden.

company.

Your committee on district heating finds tliat there
are abont 100 heating plants of this character in
operation in the United States at the present time.
Possibly 10 of these are live-steam heating plants,
operating solely for the heating business. The remainder are about two-thirds exhaust-steam-heating
plants, and one-third hot-water-heating plants.
list of questions was mailed to all of these plants,
Twentyto which about 50 replies were received.
two were regular blanks partly filled in: the rest
were letters stating they could not give the informaQuite a few have
tion or did not wish to give it.
been in the business but a few months. When this
circular was gotten out, it was ray intention to sift
and tabulate this information in such a manner as
to demonstrate the actual basic conditions under
which each plant is operating. For example, a plant
operating with a simple engine, under a back pressure
of 10 or 15 pounds, was to be compared with the
operating conditions of the same plant, supposing
that the money expended in installing the heating
mains had been judiciously spent in improving the
engine and boiler plants. It was also intended to
ascertain whether general expense items were propThe nature of the replies, and other
erly distributed.
matters that I shall treat of later show this to be
impracticable at this time.

A

edge third, because they possess the organization,
and, fourth, for their own self-protection.
I recommend the appointment of a permanent committee to work continuously on the heating business.
I think the association should decide on one or two
methods of procedure: Whether this committee
should continue to gather data to show what healing
plants are doing, or whether it should investigate the
losses in the heating business, and devote its enerfew
gies to the development of the business.
managers are working out their salvation alone. If
they would combine their efforts under the leadership of the committee of this association and arouse
activity among those who are drifting at the present
time, their united efforts would bring an early solution of many of the present difficulties.
A uniform
system of accounting and keeping data, with the
inauguration of thorough testing to show what becomes of the actual heat units sent out, would clarifv
the business and remove it from the field of haphazard experiments and make it an exact science.
;

A

Table Showing Data.

Recapitulation.

—

S

ment

Heat-

in

ine

Heat-

Revenue

Plant.

u =,°S
M ibX
Q^

-J

s

•q

H

2
m?.
^i ^os

" 5 sS.s

$26,000 St. 00 Sl2,00O S3 1. 536 3-15
0-0
2.000
2.40
3,200
2-i,
12,000
1-75
5.838 0-i
2.293
1.2'i
33.000
1.58 20.916 27.594 3-2U
26,449
67.738
1,000
1.2-;
5,000
0-0
40.000 jQSt std. 2.15
0-J
3.000
6.500
1.70
15,000
5-lS
14.800
43,000
0-0
2.00
16,000
3.712
13,282
7.185
15.843
66,159
0-0
3.25
3,170
30,000

5.00
10,000
2.642
1.906

.90
I

414

2.10

4.950
3.509

2-5
1-3
I-?

1S.7

Day load
Water-power

No day load
Day load
Day load
No day load
Day load
Day load
only
Day load
Live St. only
New plant
Sore spol
Sore spot
12.3 Day load
No day load

Live

Si.

use loo pounds good Illinois
coal per square foot of radiation during seven months' heating
season.

Note.— Isolated

office buildines

This table is put in not because of its value, but
emphasiEe the condition of the heating business.
You can notice a lack of information in a majority
of cases. This arises from two reasons: First, because they have not got it. and, second, because they
to

are afraid of the damage to their capital stock if
the actual conditions of their heating business became
few extracts from letters received may
known.
serve to emphasize this. One man of several years'
are not in a position
experience writes:
to answer your questions in any way that would be
Another
in business writes:
satisfactory to you."
"Possibly next year we can aid you in this matter."
.Another: "I do not think it possible to give yon
Another
"I
the information for various reasons."
receive many blanks from the National Electric Light
It would require more clerical work
.Association.
to fill out your blank than it would to make an annual
report to the state: in fact, it cannot be done, as

A

"We

:

wish you would drop my
Another "I will bring
this matter before the president of the company."
.\nother: "We have learned much by experience,
which is always expensive, and we do not care to
"I
contribute to the general knowledge." Another
feel that the matter requires more careful consideration than I have time to give it."

we have not the data.
name from the mailing

I

list."

:

:

and these

show

that
I believe this
this subject requires good, strong treatment by the
association. I visited about 20 heating plants and
personally inten-iewed the managers thereof and
inspected the properties. Aside from the plants located in the cheap coal belts, where screenings can
be delivered for about $1 per ton. and a few other
plants where the gross receipts are at least 60 per
cent, of the investment in mains, there is very little
The repreenthusiasm amon.g heating managers.
sentations which induce a great many of these men
to go into the business have not proven out, and
they are left with large plants which they are continuing to operate because they do not know what
else to do w-ith them.
Looking at the heating business from another
standpoint, it is a question for the consideration of
this association whether an investigation of the present conditions of the business and the publication of
table

letters

—A
—
—
Fifth — Genuine demand from the public for the
services.
Sixth — think a permanent committee should be
put in charge of the heating business.
Seventh — think this association should instruct

managers.
Third A lack of enthusiasm for the business.
Fourth Little separate accounting.

an

S75.000
4.S00

48,000
10,000
6.000

First
I find no evidence that the business is generally profitable.
Second
lack of information
among heating

.

these results is broad enough in its treatment to
take in all phases of the business. Personally. I became convinced from talks with heating managers
and from the merchants' plants, which are being
installed, that even though it were demonstrated
that the present conditions of the business would not
warrant central-station men in going into it, they
would go into it. nevertheless, because the public has
become so thoroughly convinced of the desirability
and practicability of district heating, that if the
central station does not occupy the territory, it will
be occupied by merchants' associations. These assoI. Report of committee to National Electric Light Association
The chairman. Mr. Glidden. is
at Chicago on May 28, igoj.
superintendent oftheDeKalfa-Sycamore (111.) Electric Company.

I

I

committee whether to devote its time to the
investigation of the business as it stands, or devote
its time to the promotion of the business by testing,
and so forth.

this

Discussion.
R. Maunsell. Topeka. Kan.:

C.

I

We

:

;

We

We

'

We

We

cannot indorse

some of the things Mr. Glidden has said in reference
to the heating business.
I presume I am one of the
persons who did not answer his letters satisfactorily.
There is no doubt whatever, as Mr. Glidden says,
that there is a manifest demand for the steam business.
In our town the demand greatly exceeds the

We

capacity of the company.
have had very nice
returns from it in a financial way, not only from
the heating business, but in the results of lighting
and power business. I feel, too, that a oermanent
committee would be a very good thing to investigate
this subject and get some reliable data.
President Ferguson
I think
in
view of what
Mr. Glidden has said in his report, and also what
Mr. Maunsell says, it is very apparent that this committee, or another committee, should be continued,
and that the investigation be carried on so that we
will really get at the milk in the cocoanut.
As it
stands at present. Mr. Glidden has found it difficult
to .get really satisfactory information.
If Mr. Maunsell will put his suggestion in the form of a motion
that the committee be continued, with an enlargement, possibly, of two more members. I would
be glad to put that before the convention.
Mr. Maunsell
I make that as a motion.
[The
:

:

motion was seconded and later was carried.]
D. F. McGee. Red Oak. 111.
I. like many others
in the heating business, came to this meeting to ,s:et
:

information I could. I also realize, with
Mr. Glidden and Mr. Maunsell. w^hat we may call
the enormous demand, all over the countr3^ for heating plants. I have answered no less than 600 letters
of inquiry on this subject inside of four years. I
also have had personal visits from managers in cverv
the

all

operate an electric plant, which has some day load,
and we took on about 50 customers or more, and
did practically all our heating during the winter
with exhaust steam.
used less than $200 worth
of coal for live steam, and we operate the system
during moderate weather with about 1% pounds actual pressure in the power house.
During severe
weather it would ruji up to three and 3V^ pounds to
supply a plant some 3.000 feet away, and the outfit
was not exactly what it ought to be. It required
more pressure at the power house on account of that
installation than for any other customer on the line.
As far the question of the system being profitable is
concerned, it all depends very much on the location
of the steam plant, whether it is close to the locality
where you want to distribute steam or not, whether
you can operate largely by exhaust steam or not
if you have no day load, it is evident it will take a
great deal of live steam to supply the customers.
.Another thing which cuts some figure is the comparative cost of steam coal and domestic coal. With
us, the price of steam coal is about one-half that of
domestic coal. In some places it is different, and
in those cases tney have the advantage of us.
As
far as depreciation on these lines is concerned, we
have had opportunity to look into some places that
have been in operation 12 or 13 years, and it has
been found the wooden log is beginning to rot to
some extent, but not very much. The location has
more to do with the general proposition than anything else. If you have to run a long main from
the power house out to the distributing system, you
will have to invest a .great deal of money in the main,
G. W. Brine, Atlanta
During the last steam-heating season we had 15.000 feet of mains and 200,000
square feet of radiation connected and while we do
not think we made any money, as far as actual income is concerned, we think the steam-heating business is of great service in keeping out isolated plants.
figure that the pounds of coal increased about
one-third on the steam-heating business.
operated for one-third less per pound of coal per kilowatt-hoUr. With the mains we had we do not think
we made anything.
are now putting in about
5.CC0 feet of additional mains, which we think will
be a benefit in giving us a better circulation and allow
us to operate on a slightly increased cost.
will
take on 200.C00 square feet more of radiation, with
a trifling increase in cost.

from Kentucky to Washington. They were all
anxious to get into the business, and they wanted
definite information
and I think if we are going
to look the matter up. our investigations should be
conducted in a wav that will secure exact results.
Mr. Maunsell
We have been in the business for
We have $40,000 invested in our undersix years.
ground mains. Last winter we had a revenue of
nearly $15,000, sufficient to pay all the coal costs
of the plant for eight months, and leave nearly four
per cent, interest on the money. I do not know of
any better argument I can bring up than to say
that, in order to keep from making too great a showing on the steam heating, we charge everything possible to it, and still find that the operating costs of
the steam heating are only something like 29 or 30
per cent, of the gross revenue from heating: and I
feel pretty certain that on the meter system, which
is the only proper way to sell heat, we would show
even better results. My experience has been very
limited in the matter of the depreciation of the steam
mains. We have had practically no trouble no cost
for repairs, and when we made examinations for
deterioration, we found very little after six 5'ears'
state

:

:

Electrical Exports for April.
The electrical exports from the United States for
the month of April. 1903. amounted to a total value
of

$749,540, as compared
a decrease for the

with

figures

of

The
show a

figures

$85,526.

$835,066

month from

1902,

in

April,

last

year's

for

April of the
present year also
falling off from those of
March, 1903, in the amount of $112,33,8, last month's
exports having amounted to $861,878.
While the
exports of electrical appliances, including telegraph

and telephone instruments, for April of the present
year, show an increase of $85,278 over the figures
for April of last year, it was not a sufficient gain
to overcome the falling off in exports of electrical

machinery, which amounted to $170,804.
are

:

Electrical

April,
19C2,

1903,

appliances

Electrical

$382,226.

$538,118:

April.

months ended with
been an increase

—April,

1903,

April,

The

1902,

figures

$296.948

machinery— April,
For the 10

$367,314.

1903,

however, there has

exports amounting
compared with the corresponding period in 1901 and 1902.
The amount for the 10
months ended with April, 1903, was $8,438,361, while
that for the 10 months ended with April, 1902, was
in total electrical

to $867,906, as

$7,570,455.

Classified according to destination, the exports of
machinery to some of the principal buyers

electrical

during April, 1903, were as follows: United Kingdom, $117,913; British North America, $106,083:
Mexico, $71,263: British Australasia, $13,696: Japan.
$9.,306:

Germany. $6,476: Philippine

British

Africa.

$2,208:

Hongkong,

$3,253;

Islands, $4,224:

France, $3,113:

$1,770:

Brazil,

Argentina,

$1,653;

British

East Indies, $1,151.

Heat from Coke Ovens for Electric
Power.
The coking

plant of the Nothwestern Fuel Company in Superior, Wis., may be utilized in the development of electric power. There are 120 ovens
now in use, and nearly as many more are being built.
From these ovens heat to the extent of 3,000 degrees
is goin,g to waste all
the time. It is proposed to
utilize this heat in the generation of electricity.
The
heat is to be insulated and conducted to one end
of the coking plant where the boilers of the electric
plant would be installed. Once the plant is installed,
the expense of operation would be nominal.

:

use.
I am very
Pyle. Westchester. N. Y.
interested in this question of steam heating.
a steam
concluded
to
put
in
."About a year ago we
plant in Westchester, and we installed 4,000 feet of
mains, varying from five to 12 inches in size.

James E.

:

much

We

Announcement is made in Wall Street bv the Marconi Wireless Telegraph Company that Thomas A.
Edison has become a member of the board of technical engineers of that company.
Mr. Edison, it is
said, has become a stockholder in the wireless company, turning over patents he owns controlling certain inventions by which wireless telegraphy over
limited distances by electrical induction is obtained.
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DEVELOPMENT OF THE TELEPHONE
National Telephone Convention
cago.

Chi-

in

The Minnesota Independent Telephone

As staled in ihe Western Electrician uf May 23d,
the next annual convention of Ihe Independent Telephone Association of the United Slates will be held
Chicago on June 24th and 25th. The Auditorium
Hotel has been selected as the meeting place.
Secretari- J. B. Ware of Buffalo and J. G. Ihmsen,
chairman of the Chicago committee of arrangements,
in

announce the following programme:

Wednesday Afternoon (June 24™ ).
2 p. m.

— Address

of welcome by Hon. Carter H.
mayor of Chicago.

Harrison,

Response by Hon.

S.

P. Shecriii of Indianapolis,

.Association.

,

.,

n

Pa"The Telephone and the Technical School.
per by J. C. Kelsey, professor of telephony in Purdue
Universitv, Lafavette. Ind.
••Modern Exchange Construction." Paper by W.
H. Johnson, general superintendent Frontier Telephone Conipanv, Buffalo, N. V.
in
the
Development
Telephone
•'Independent
South." Paper by C. E. Slinson, president Memphis

Telephone Conipanv. Memphis, Tenn.
"Western Telephone Development."

Paper by

J.

Bellamy, Knoxville. Iowa.

Wednesd.w Evening.
6
8

— Concert .Auditorium Hotel.
m. — Special train to San Souci Park. (Progarden to
in

ni.

p.

p.

gramme
lie

of entertainment at this
given later.)

— "Patent

summer

Thursd.w.

Coiiiniiltee report
Litigation."
by Hon. Hugh Dougherty, Bluffton, Ind.. chairman.
"Telephone Discipline." Paper by C. E. Tarte,
manager Citizens' Telephone Company,
general

10

a.

ni.

CJrand Rapids, Mich.

"Eastern Telephone Development." Paper by F.
A. Demarest. general manager Interstate Telephone
and Telegraph Company, Trenton. N. J.
"Present and Future." Paper by Frank L. Beam
of Columbus, Ohio.
General business.
Election of

:

;

The case of the Northwestern Telenhone Exchange
Company vs. the Twin City Telephone Company, is
l)i.ing

argued before the Supreme Court of MinneThe case arises from the Twin. City having

set its wires in such a way as to interfere with the
extension of wires of the other company in Minne-

apolis.

The discharge of four telephone operators by the
City Telephone Company, in Minn.eapolis, led
to a walkout by 14 other girls, who demanded their
reinstatement.
They claimed that the action of the
discharged girls in working for a union was the
cause of their dismissal. The company declined to
'i'win

take them back, and says the discharge

is

due to

incompetency. The Minneapolis Telephone OperatUnion has been formed, and the trouble will be
turned over to the Trades and Labor Union, for adjustment.
Other electrical workers may become inors'

volved.

The

city comptroller of

Dululh has completed an

investigation of the books of the Zenith Telephone
Company, which seeks permission from the city to
increase its rales, alleging that it is losing money on
the present rates. He finds that the company netted
$2,139.89 for 16 months, the total receipts being
$97,242.07 and the disbursements $95,102.18.
The

company's profits last 3^ear were only $849.74, but
this year in four months it has a margin of $1,290.15.
The Modern Telephone Company succeeds to the
interests of the Modern Electric CToinpany at Burlington, Iowa, and proposes to install a new telephone
system on the automatic plan.
Stafford Bros, have sold their telephone plant at
Blairsburg, Iowa, to F. C.

Vaughan

of

Coon Rapids,

Iowa.

W.

its

in-

Van

La Crosse. Wis.,

is

anticipated.

J.

Lattner of

entirely

Wisconsin Summer Convention Abandoned.
coinmittee of the Independent Telephone Association of Wisconsin has decided not to
hold a summer meeting during 1903. The national
association meets in Chicago upon the date the Wisconsin organization had selected for its summer meeting, and President Valentine says that the latter does
not want to interfere with that meeting, although it
was first in selecting the date.

The executive

Bribery Charged
The

latest sensation

in

Evansville.

growing out of the telephone
was the announcement

situation in Evansville. Ind.,
last

week by four eouncilmen

that another council-

attempted to bribe them. The four men
have testified under oath that an attempt was made
to buy their votes against the repeal ordinance relating to the frandiise of the Cumberland" Telephone
Company, which was declared by the City Council
.At the lime
to have terminated some months ago.
the company sought a renewal, but it was refused

man had

because the company would not agree to a reduc.After the passage of the repealing
tion in rates.
act the council notified the company 10 remove its
nronerly from the streets under penally of having

cabled,

for

$40,000.

with no

The system

exposed wires.

It

will
is

be
ex-

pected to be coiTipleted by August 1st.
The stockholders of the Creston Mutual Telephone
Company of Creston, Iowa, have increased the capital
stock to $100,000, and have voted to expend $12,000
in improvements and additions within the citv limits.
R.

Indiana Telephone Items.
for telephone service in many porIndiana continues. This is evidenced by

The .demand

tions ,of
the 16 new companies organized during May, and
the steps taken by established companies to increase
their capital stock and the sale of bonds to procure
means adequate for the making of extensions and
improvements necessary for increased patronage.
During the last .week the Plainfield Telephone Company filed amended articles increasing the capital
slock from $25,000 to $ioo.oco. The Plainfield comnniiy and the Danville company were recently combined, with Amos Carter as president.
The Connersville Telephone Company also filed papers indicating
an increase of the company's capital stock to $100,cco.

done at its exnense. The company filed an init
junction .suit in the Federal Court asking that the
city be prevented from ciiltin,cr down the poles and
wires.
The four eouncilmen ha\'c testified in substance that their fellow conncitnian apnroached them
and said that if they would vole against the repeal
of the telephone franchise there would be .*S2.000 for
them. The altornevs for the Cumberland Telephone
Conipanv expressed surprise at such a revelation
and declare that no one had authority from their
company to attempt to bribe the council. The councilman accused says the charges against him are
false.

their strike in a quiet

company claims its bid was the lowest submitted
and yet was rejected.

burden.

The South Charleston Home Telephone Company,
South

Charleston, has been incorporated with a
capital stock of $50,000 by S. B. Rankin, Alex
Renick, Edwin R. Sharp, Frank L. Beam and Frank
A. Davis. Mr. Rankin is a prominent banker of
that place; Mr. Sharp is a banker at Columbus, and
Mr. Beam is manager of the Citizens' Telephone
Company of Columbus.
The Miami Telephone Company has secured a
franchise at Yellow Springs, where it will establish

an exchange.
The Pennsylvania Railroad Company has commenced work on its new telephone line from Pittsburg to .Ashtabula. Ohio, and it is expected that it
will be ni working order within two months.
The Federal Telephone Company management has
secured enough proxies to carry out the plans outlined in the Western _Electrician last week.
The
meeling for the purpose of voting upon the matter
was held at Orange, N. J., on Monday. Out of an
authorized issue of $6,000,000 bonds, probably $5,000,cco will be sold. It is stated that the Federal Telephone Company will probably purchase the 2,000
shares of the Citizens' Telephone Company stock
(Columbus) which were disposed of some months
ago.
The company sold for $45 per share and may
repurchase for the same amount and the
accrued interest, under an arrangement made at that
lime.

O. M. C.

,

Central Union Headquarters Going to
Indianapolis.
The Central Union Telephone Company will remove its general offices from Chicago to Indianapolis
within a few weeks.
The company has leased two
floors of the Majestic

Building in the latter city and
its headquarters.
The office
force consists of about 200 people and nearly, if not
quite all, will remove to Indianapolis. The supply department and shops may be removed also.
The
will

establish

therein

general officers of the company who will go to Indianapolis are: L. G. Richardson, president Horace
F. Hill, general manager
W. S. Chapman, secretary-treasurer C. T. Hege, auditor, and J. C. Renny,
;

It

is

asserted that the

movement

toward the improvement of the
service throughout the three states in which the
company operates Ohio. Indiana and Illinois.
a

direct

step

—

GENERAL TELEPHONE NEWS.
The Common

Council of Cor\'allis. Ore., has
granted to Z. H. Davis, August Fischer and E. E.
Wilson the right to construct, operate and maintain
an Independent telephone exchange and appurtenances
that

i:i

The
lias

by

city

for 25 years.

Lei'els

Telephone Company of Levels,

W,

Va.,

been incorporated, with a capital stock of $5,000,
D. M. Dickens and others. The

W. H. Harmon,

company

will

build a line
of Levels.

from South Branch

to

Romney by way

The combination of the telephone linemen's strike
a severe wind and hail storm last week, occasioned the telenhone companies in Indianapolis
considerable trouble.
Both companies suffered damage to their wires, more particularly the long-distance wires.
Practically all the linemen employed
bv the two local companies arc out on a strike, insisting upon their original demand of 25 cents a day
increase over the present wages of $2.50 a day.
The New Telephone Company has imported no
men, although it is said that a hundred telephones
are out of service. W. L. Hill, manager of the Central LInion, has called on the mayor for police protection for a few imported men.
The strikers say
tliev are making no threats and desire to conduct

The Kentucky Telephone Company has secured a
temporary injunction agaist the Citv Council of Covington to prevent it allowing F. K. Ludlow to proceed with his work of installing a fire and policetelephone system
in
underground conduit.s.
The

of Ihe

it

is

capital to $50,000.

attendance

a short

changes, and they are needed very badly, as the old
one has had all it could do for some time and the
suburban exchanges were not suflicient to relieve

purchasing agent.

The DeWitt (Iowa) Telephone Company has

Allen of Epworth, Iowa, and Jos. A.
Worthing, Iowa, have bought the Hawarden (Iowa) telephone exchange. Lines are to
be constructed through the county.
The Interstate Telegraph and Telephone Company
of Austin, Minn., has awarded the entire work of
constructing a local system to James B. Taylor of

is

FIELD.

;

$50,000 to $100,000.

programme, but a good one. Espeprobably, will center in the report of the
patent-litigation committee, which has ably looked
after the interests of the association in the famous
Berliner and Carty suits. Special rates will be arranged with the- passenger associations, and a large
This

cial interest,

1903

;

The Independent Mutual Telephone Company of
Shenandoah, Iowa, has increased its canital from
creased

officers.

.Association

has arranged to be represented at the seventh annual
convention of the Independent Telephone .Association,
to be held in Chicago, June 24th and 251h. The association elected officers as follows: President, Dr. J. H.
James of Mankato first vice-president, J, .A. Tawney
of Winona second vice-president, E. L. Bradley of
Duluth; third vice-president, Dr. E. K. Robinson of
Norwood; secretary, B. F. Clarke of Hector; treasurer, E. H. Moulton of Minneapolis.
The Windnni Mutual Telephone Company has been
incorporated v.ith a capital of $45,000.

sota.

.Vnnual address- of President James M. Thomas.
Roll-call of states for lo-minute reports.
••.Advantages of .Association." Paper by Hon. C.
Hull. Salem. III., president Interstate Telephone
I£.

S.

Telephone News from the Northwest.

6,

and

manner.

F.

Ohio Telephone Notes.
The City and Suburban Telephone Compauv of
Cincinnati has purchased a lot at the corner of Race
and Canal Streets, on wdiich a thoroughly modern
This
telephf-ne exchange building will be erected.
will give the business section of the city two ex-

The underground system of the Southern Bell
Telephone Company in Savannah, Ga., will be considerably extended if the necessary permission can
be secured from the city. .A petition from the company has already been presented.

MANUFACTURERS AND DEALERS.
Mr. Frank Middleton. wdio for the last three years
has been identified with the sales and correspondence
departments of the Stronibcrg-Carlson Telephone
Manufacturing Company, has resigned to accept a
position as manager of the sales department of the
International
Telephone Manufacturing Company.
Mr. Middleton has had a broad and practical experience in the telephone field, having started when a
boy with tlie Central L^nion Telephone Company at
Elkhart, Ind. With the opening up of the Independent field, he took a prominent part in the mo\"ement
and was one of the organizers of the Elkhart Independent Telephone Company.

He was

for

several

years connected with operating companies, and later
entered the employment of the Stromberg-Carlson

Telephone Manufacturing Company.

The .Automatic Electric Company. Chicago, manufacturer of the Strowger automatic telephone equipment, reports an increasing demand for automatic
telephone apparatus. It has recently sold to the Columbus (Ga.) Automatic Telephone Company complete equipment for a present installation of 700 lines,
the switchboard to have ,an ultimate capacity of 3,000.
Other smaller orders have been received from Mount
Olive, 111., Birmingham, Ala.. Danville. III., Rock
Island. III., Grand Forks. N. D., Cape Town, Africa,
and Medford. Wis. The large exchange of 6,000
stations which the .Automatic company is building
for the Dayton Home Telephone Company of^ Dayton, Ohio, is rapidly nearing completion, and it will
only be a few weeks before the citizens of Dayton
wili

have automatic telephone service.

a

June
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Ashtabula's

New Independent

Tele-

phone Exchange.
The Ashtabula Telephone Company, having an
exchange at Ashtabula, Ohio, has recently reequipped its exchange, in respect to telephones and
central-office equipment, and has now, it is asserted,
one of the finest exchanges in the state of Ohio. This
^

company was organized in 1896, after the refusal of
the Bell company to give reasonable rates.
It is
composed of the leading business men in Ashtabula.

Fig.

451

porarily in use, can be easily reserved and held for
any long-distance work that may be required.

The next

five

positions,

known

"A"

as

positions,

and equipped with local lines, are arranged with
2co-line equipments to the operator. This has been
considered an unusual number of lines for one operator to handle, but the experience at Ashtabula
has demonstrated, beyond a question, the claims of
the manufacturers, that 200 lines can safely be
handled by expert operators and give first-class serv-

Main Switchboard.

I.

and substantial, the relays being so mounted that

all

are accessible.

In the inspection of the cut
shown, it will be noticed that all relays are enclosed
in individual dustproof cases.
In this room is also located the wire chiefs desk,
equipped with meters, switches, plugs, keys and all
other paraphernalia necessary to enable the wire
chief to test any of the lines in use in the exchange.
The most important part of a common-batlery,
central-office equipment is, perhaps, the power plant.

par'ts

Fig,

2.

Terminal Room.

ASHTABULA TEL'SPHONE EXCHANGE,

While the service average per

and the growth has been so rapid that the exchange

ice.

to-day several times larger than was first considered possible. After having outgrown several
switchboards, as well as the outside construction,contract was placed \vith the North Electric Company, Cleveland, Ohio, for a complete new equipment for a central office. The switchboard ordered
was of the lamp-signal, common-battery, multiple

change

is

is

above the average for

line

its size,

on

this ex-

nevertheless

maintained, which telephone
is above the average results
obtained. Each of the "A" positions is equipped
with the necessary cord equipment, including partyline keys and supervisory signals for each cord pair,
so that the operator can at all times tell automatically

a three-second service

men

will readily

is

concede

and is shown in Fig. i.
This switchboard is of 1,800 lines' capacity, having
installed line equipment for 1,000 local commonbattery lines, also a separate position on the board
equipped for magneto rural lines, which class of
service the Ashtabula Telephone Company has been
r^ently covering. As will be noticed in the picture,
type,

This position

switchboard.

is

breakers and meters, nothing but Weston instruments being used. The work in the rear of the
power board is very substantial and heavy, and
would take care of the currents required, if the exchange were several times its initial size. Very
heavy and substantial switches are used on this power
board, the work being designed to meet the most
trying requirements.

The entire power plant is in duplicate. The. generators (Fig. 4) are mounted upon a pedestal which
is filled with sand, taking away the noise of vibration
ordinarily incident to power plants of this construe-

tfife first or annex position,
is reserved for the use
of the necessary multiple jacks; the second, or magneto position, generally known as the "B" position,
is equipped with 50 magneto drops, for taking care
of the rural lines. The operator at this position has
within her reach the multiple of every line on the

entire

In the Ashtabula exchange the power board consists
of three panels of Tennessee marble, as shown in
Fig. 3. mounted in a substantial iron rack, the panels being equippea with all fuses, switches, circuit-

equipped with

4

^J^i^ * "^^it i^l

'^m M

Ji y
"
FIG.

4.

ASHTABULA TELEPHONE EXCHANGE, — POWER
PLANT,

w ^'

^-

demanding

board particularly attractive for work
of the character mentioned.
The chief operator's desk, which

is

in

exchanges

not shown in

signaling apparatus, so that the operator
can selectively signal any of the subscribers on her

the illustration, is equipped with all the necessary
listening taps and apparatus for the chief operator
In addition
to handle the force working under her.
to this, her desk is equipped with observation lines,
so that any lines needing special attention can be

section.

covered.

FIG.

3.

ASHTABULA TELEPHONE EXCHANGE.
SWITCHBOARD,

—POWER

party-line

on the board, known as the
"switching" or second "B" position, is equipped with

The

third

In Fig, 2

position

a duplicate of all toll drops, as well as with the
necessarj' trunks for handling the toll traffic during
the daytime. At night the toll service is switched
from the separate toll board to the switching position
on the main board, so that the night force can handle
the entire traffic of the exchange at one point.

switching position
signals, so that

„ ;.fci;

In addition to this, she
a subsequent call.
can selectively signal any party-line subscriber with
whom she has occasion to connect. This makes this

T Xi

is

also

The

equipred with busy-back

any subscriber's

line,

which

is

tera-

is

shown what

to

many

telephone

men

the most interesting part of the exchange; that
room. Here are located the main
is, the terminal
and intermediate distributing boards, as well as the
relay racks. To the line side of the main distributing
is

rack are brought all of the outside cables, while on
the switchboard side are located the protectors. The
intermediate distributing board is also of the open
iron-rack construction and of the latest design. The
relay racks shown on the right of the cut are strong

Wm

m
P

whether a subscriber has answered a call, whether
either one has finished, and whether either one is

FIG.

;5,

1

m KWUmi ^"ii^^^^^B
:

m

ASHTABULA TELEPHONE EXCHANGE

—STORAGE

BATTERY,
lion.

The charging machines

are

of the Holtzer-

Cabot make, and are designed to work off of the various power plants available at this center. The charging machines are in duplicate, -so that, in the event
of a breakdown of one power circuit, the other is
The ringing machines are manufactured
available.
by the same company, one being equipped to work
off of the power circuit and the other off of the batEach individual machine bears its number,
teries.
which corresponds to the switches and other apparatus on the marble power board.
Fig, S shows the storage batteries, which are in
duplicate,

mounted upon angle-iron racks of sub-

3

:
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and each set of ample capacity to handle the
exchange for 24 hours when running to its full caThe wiring to the cells is such that an inpacity.
each
dividual test at the power board can be made of

Ev

type,

or each set of batteries can be tested in unison.

cell,

The power wiring is put in in such a way that tliere
The storage batteries ai^e
is no charging induction.
set in a separate

made

room,

in

which ample provision

is

for taking care of the fumes, by proper ven-

tilation.

The

hoard,

toll

which

is

situated

in

a

separate

room, is connected by a complete automatic trunking
system in such a way that the signals between the
automalic. the
loll board and the main board are
supervision over all
loll operator having complete
toll

calls.

a branch exchange
Ashtabula harbor, the board being for
many party
3C0 lines, on which is handled a great
This board is connected to the main excharige
lines.
having
by several incoming and outgoing trunks
secautomatic signals, all trunks terminating on the
ond "B" or "switching" position. This gives a comby the
plete supervision of all trunk connections

The Ashtabula company has

located at

switching operator.
preIn the installation of this equipment every
and
caution has been taken to give the operators
complete apthe force handling the traffic the most
visitors'
paratus for the giving of modern service, and
who have inspected this exchange are loud in their
praises.

The Ashtabula Telephone Company

erected its ow^n
the most
building, investigation proving this to be
with
advisable course. The exchange is provided
work shop, inspectors' room, stock room, operators'
the hanretiring room, and everything necessary for
to. this,
dling of the business. There are, in addition
as the
the general office, directors' room, as well

counting

office.

Weston Employes'
The Weston

Club.

Electrical Instrument

Company.

\\ a-

verlv Park. Newark, N. J., has turned over to its emfor
ploj'es the fine clubrooms recently constructed
them. The occasion was commemorated by a reception
and ball on the evening of May 22d. to which each em-

ploye and a friend were invited, also a large number
of the friends of the directors, and all the prominent
city officials of Newark, including the mayor, also
Over a thousand guests
the governor of the state.
and members of the club were in attendance, and
particular and reevery
in
success
the affair was a
flected great credit on the various committees in
charge.
Mr. Edward Weston, the president of the company,
made a presentation address, in which he explained
the roads along which employer and employe progress and outlined the directors' ideas of how the
He pointed
interests of both could be best served.
out that, without complete understanding of each
other's position, no measure of successful co-operation could he obtained, and closed by asking for the
submission of ideas at any time which would tend to
benefit the employes, assuring his hearers that any
plan presented that was at all feasible, would have
the company's earnest attention.
Mr. A. O. Benecke responded for the employes,
thanking the company, and stated that the employes
considered that a new era had dawned, in which
In testheir welfare was the predominant feature.
timony of this a large loving cup w^as presented to
in reWeston,
Mr. Weston by the employes. Mr.
sponse to the gift, showed how greatly he appreciated the feeling of regard his employes extended
toward him, and assured them that no business of
the magnitude of the Wc?ton company could achieve
success without being able to repose confidence in
every employe, and especially in the lieutenants of
the business.

Supper was served

in

idea of the size of this

the club dining room,

.^n

room can be obtained when

stated that in round numbers, 800 peoole were
it
seated at the tables at one time. Dancing, which followed, continued until an early hour the next day.
is

which was designated a holiday by the company.
The result of this employes' club will he watched
with interest by manufacturers generally, as its success seems assured.
Before turning the apartments
over to its employes the Weston Electrical Instrument

Company

carefully

considered

every

detail.

The

the enli-rc government, including
the restaurant, in the emnloyes' bands, and. moreover, given them all the furnishings and the benefit
of the company's backing. If anv fault is found in
any department, the blame will be centered on the
committee in charge, and in no manner can any
.^ featrouble be construed into a company affair.
ture of the restaurant i? the foremen's dining room,
of the
heads
in which the president will dine with the
various departments, and as all are seated at one
large table, it is expected that any foreman will be

company has placed

able to discuss

he desires.
plant have

and obtain advice on any problem

ideal kitchen and ice manufacturing
also been installed, and there is a swim.'Xn

ming tank over 130
sanitarv- fashion.

feet long, fitted

up

in the

most

June

Lost and Unaccounted-for Current,'

They are of the Chloride

construction.

siantial

ELECTR1LI.\.\

L. G.

Van

their lost

1903

By taking
loss per ampere.
station output for the same period, a certain
relation may be established between the C'R loss and
This ratio may be applied
the output of the station.
to the output of the station for the period, to determine resistance losses for the period. It must be
borne in mind tliat the losses increase or decrease in
proportion to the square of the output.
Secondary losses may be calculated in the same
manner, and transformer resistance losses may be
calculated by using the rated loss at the load carried
by the transformer at different periods of the day.
This process is somewhat tedious, and I think the
first method will give the resistance losses fully as

and multiplying by the
the

Ness.

When this subject was assigned to me 1 hoped to
be able to present a tabulation of records showing
lost and unaccounted-for current from a number of
stations, but I was disappointed in getting some of
these records. Instead of a tabulation of results, I
will only attempt to discuss the subject in detail, and
try and show how the different elements may be
calculated and to what use this information may be
put once it is determined.
This may not be as interesting to central-station
men who now know what

6,

and unaccounted-

in high-tension
transmission lines will not be discussed here, as an
drop plays an important part, and a study of
conditions of existing lines would probably reveal
embarrassing errors in original design w-hich were
practically unavoidable at the time the design was

closely as the second method, and it has the advantage of being rapid and requiring very little data.
The cost of furnishing this current that is lost in
the feeders will furnish an indication of the time
when it w'ill be proper to make an expenditure to
reinforce the lines. If all feeders are carried on one
bus-bar and feed independent districts, it may he
necessary to consider also a feeder regulator to overcome excessive drop due to increase of business in

Made.

one

for current

it

who do

if

is, but
not know,

more value to those
they will attempt to apply the

will be of

methods to their own conditions.
Lost and unaccounted-for current
inducti\'e

The study of

lost

and unaccounted-for current

in

distributing systems is not only interesting w-ork, but
almost invariably brings to attention conditions that
can easily be remedied and the efficiency improved
thereby.
Lost and unaccounted-for current in alternating
distributing systems may be classified under four
heads; Transformer iron loss; resistance loss; meter shunt loss
unaccounted-for current.
For direct-current distributing systems, lost and
unaccounted-for current may be classified under three
heads: Resistance loss; meter shunt loss; unaccounted-for current.
These headings will be described briefly, and I shall
endeavor to show that the losses may be accounted
for, and that this accounting will, in itself, suggest
means to reduce the loss.
Transformer-core loss is very easily calculated by
multiplying the loss per transformer times the transformers in circuit, times the hours of operation, when
When
the transformers are all of the same size.
various sizes are used it may be calculated for the
dilTerent sizes and footed for the total.
If transformers have not been tested in the testing room,
the makers' guaranteed loss may be used if due allowance is made for aging of the cores. An allowance should also be made for the voltage under
which the transformers are operated, if makers' tests
are not at the same voltage at which transformers are
operated.
Within small limits core loss will increase
about two per cent, for each one per cent, increase in
voltage over tested voltage.
comparison of two
districts, one supplied by isolated transformers and
the other by indi-\-idual transformers, will at once give
us an idea of how much money might be spent to
install a three-wire secondary system, as much less
transformer capacitj^ will take care of the same load
in three-wire network than with isolated transformers.
In case of very large installation near the shop,
it may be advisable, to make arrangements to cut out
In
certain transformers during period of light load.
case there is practically no morning peak, a portion
of the transformers may be cut out at TO or 11 p. m.
and left out until dusk of the following evening.
A comparison of the cost of generating this particular amount of current for that time with the cost
of labor incurred in cutting out and cutting in

it

;

A

transformers, would determine whether or not this
would be a profitable arrangement. Remote control
switches have been proposed for doing this w-ork, but
as it is necessary to cut out both primary and secondary of a transformer on a three-wire system, the
sw-itching apparatus becomes complicated, and it is
doubtful if this may be done profitably.
Resistance losses may be calculated in several \vays.
The simplest and probably the most satisfactory way
is to compare the average voltage of the lamps on
a circuit with the voltage carried at the station as
determined by station records. This will show a certain A-ariable difference in voltage due to the load on
the station at any particular hour. This difference in
voltage represents the current resistance and reactive
dron of the feeders, which, multiplied bv current
carried by feeders at the same time, and the pow'er
factor of th'e circuit, will give us watt loss in our
This
distributing .system for that particular load.
may be calculated for as many different loads as is
tbonght advisable, and the summation taken for an
averape dav of the ncriod. The information necessary for all this calculation is available in almost
every station, as indicating amneremetcr readings
are usually taken at intervals of one-half hour or
hour, and every central-station man will claim that
his lamps are run at very nearly their rated voltage.
There is another and more complicated way of
calculating resistance losses, which may he used to
check the method described previously. The loss in
the feeders may be calculated by takiup' size and
length of feeders and calculating the C*R loss for
one amnere flowing to the first point of division.
From this point to the end of the circuit, if the one
ampere is considered as dividing in proportion to the
connected load on different branches, the C'R loss
may he calculated accurately to the end of the feeders.
From this value per ampere the all-day losses may
be calculated by taking the station amperemeter readings at intervals during the day and squaring them
Report of a committee rend before llie National Electric
I.
Lietit Association at CtiicaRO. May 28. 1Q03.
Mr. Van Ness is a

weli'koowQ WesterQ cetitral-siation man,

The figures to compare are, then, inand depreciation on reinforcements, cost of
resistance losses, and cost of regulator losses.^
Meter shunt loss is calculated by determinin" by
test the losses of each type of meter and each size
and multiplying the result by the number of each type
and size.
Meter shunt loss, while not considered serious,
will sometimes show more than transformer iron
This is quite possible in a residence district
loss.
fed by a carefully designed secondary network. Many
small consumers may be served by small transformer
caoacity. but they require a meter per consumer, and
district.

terest

unless losses are small per meter, the total loss is
The only means of reducing this loss
a serious item.
is by installing meters with less loss per meter, or by
meters.
It has occurred to the
ampere-hour
using
writer that if meter manufacturers would devote as
much time to developing an amoere-hour meter as
they spend trying to improve the wattmeter, they
might nroduce a meter that would serve our purpose
all claim that we give good regumiich better.
lation, and if this is true, we can calculate the consumntion for alternating incandescent load as accu-

We

rately with a correct and sensitive ampere-hour meter
shouM
PS it can be measured by a wattmeter.
then eliminate a loss that amounts to from 16 to .;6

We

kilowatt-hours per year per consumer.
The unaccounted-for current is all that we are
unable to trace accurately. This includes faulty registration of meter, elimination of meters from the
records, theft of current, and leakage by grounds in
underground systems. There is really no good excuse for losing records. However, it sometimes happens, and the only way to check this is to go o\'er
the districts covered, counting connections and com
paring with the number of consumers shown by the
led.ger.

The resistance losses for the direct-current system
should. I think, he calculated by the first method
given for alternating system. If we attempt to calculate it by the second method, the problem is almost endless, on account of interconnecting feeders
and mains. The only error that can appear in calculations by the first method is error in assuming the
voltage at which the lamps are operated. This should
be checked by numerous tests at all hours and over
the entire system. It is not sufficient to assume that
lamps are run at rated voltage because the management claims that they are giving an average regulaIt is possible that a
tion within a certain per cent.
test for this purpose will develop some deficiencies in
suspected.
are
not
regulation that
The following are some figures on three representative circuits

Table

I.,

Showing Data ox Three Feeders and
Losses on Same.

Voltage

Connected

kilowatts
demand, kilowatts

Maximum
Number of

loati,

transformers
Capacity of transformers, kilowatts
Nnmber of meters
Trans, iron loss, per cent
Resistance loss, per cent
liieter shunt loss, per cent
Unaccounted for. per cent
Sales, per cent
Output, per cent
Output, kilowatt-hours ..

I

2

3

2,000
337
176

1,000
4|l

1,000
35>
88
I45
160
300
42-7

12

130
182
3.6

81
15
135

266

4-5

15.4
0.5

8

52

13.

77.8

100
35.386

1.7

71.2
100
9,135

0.3
1.4
I.l

48.S

100
20,100

The first is a well-designed feeder, supplying a
business district on three-wire network. The second
is a carefully designed feeder, supplyitig .a residence
The third is a feeder
district on three-wire network.
with isolated transformers, such as we often find,
time
to time and no
that has been added to from
This feeder
attention paid to economy of operation.
supplies a mixed residence and business section, and
could be, and was, made with very little expenditure
an efficient distributing system. The data are not at
band to show just what efficiency was obtained after
changing, but it would probably fall between feeders
I

and

2.

be noted that between feeders i and 2 the
transformer iron loss is .3.6 per cent, for No. i and
The actual watts lost in No. 2 are
i;.4 for No. 2.
more than the watts lost in No. i, but the lesser
sales, due to its being a poorer district, raise its
percentage of iron loss.
The meter shunt loss shows less, both in percentage
and watts, for feeder No. I than for No. 2, for the
It

may

—
June

lliat

the consumers are fewer in

number and

consumption greater.

taking current without measurement.
Feeder No. 3, while it appears to a great disadvantage beside Nos. 1 and 2. is by no means unusual.
There are many operating under the same conditions
to-day, and few realize the cost of this operation.
For instance, the iron loss in this feeder amounts
to S.600 kilowatt-hours per month.
This, at the generating cost of one cent per kilowatt-hour, amounts to
$86 per month, or $1,032 per year. The excess of this
over normal transformer loss would pay interest on
considerable investment for new transformers and
secondary copper, and we should also be able to give
regulation.

Showing Legitim.\te Losses on Five Carefully Designed Feeders Supplying All Classes
of Business.
IT,.

Trans. Iron

Loss

Resistance
Loss.

Meier Shunt
Loss.

Output.

Voltage.

Walthours.
1,000
1,000
1,000
2,000
2,000

I

2...

3...
4....
5....

28,488
19,752
28,6So
20,712
42.576

Wait-

Per

Watt-

Cent. hours

Cent.

hours.

5.6S
1.98
5.60
7.23
5-79

14.916
19,092
23,316
24 504
18,720

Per
6.76
3.78

956
5.01
8 55

not always necessary to get a station in
I
maintain that the information
in analysis of this kind will assist us
greatly in tracing out inefficiencies that can easily be
analysis;

is

good condition,

amount under feeder No. i. which indicates that there
is some theft of current in that section.
The natural
course to pursue would be to check up all meters in
that district, and if no large meters were found dead,
then it would be necessary to begin a search for taps

Table

:
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The unaccounted-for current shows an abnormal

bette.-

;

1903

6,

reason
ilie

:

.

23.923
25,086
J7,026
29,691
2S.867

Per

Walt-

Cent. hours.
3-54
3.65
7-77
5-93
3-76

421,000
522,400
300,000
4x3,000
477,600

Table No. 2 shows output and losses for an average winter day for five feeders, which have received
considerable attention in the way of design. There is
but one peculiarity in these figures, and that is that
No. 4 the meter shunt loss amounts to more
than the transformer loss. This is due to the fact
that the feeder supplies a residence section by a care-

in feeder

brought out
remedied.

Some Notes on

Modern

Horizontal

Water-turbine Development.
Bv Mark A. Replogle.
The term

horizontal turbine

waterwheel, as gen-

erally used by engineers in designing or handling
turbines, is understood to refer to a turbine mounted
on a horizontal shaft when in operation or developing

power.

A

horizontal turbine differs little in its esfrom a vertical turbine other than the relative
position of its axis.
turbine revolving in a horizontal plane about a vertical axis is called a vertical
turbine, and, as above stated, a turbine revolving in
a vertical plane about a horizontal axis is called a
horizontal turbine.
Not a few make claim to being inventors of the
horizontal turbine.
Some claim priority patents, but
observation will lead to the belief that the idea of
setting a turbine shaft in a horizontal position does
not involve novelty, especially when all early devices,
such as overshot, undershot and breast waterwheels.
were so mounted. There is, however, a broad field
for experimentation in the design of wheel cases and
the suction or draft tubes that are used in connection
with horizontal turbines.
The great advantage of the horizontal turbine over
the vertically arranged waterwheel is simplicity.
It
may be keyed to a common shaft with the driven machine, dispensing with gearing and belting, with their
accompanying harness and supports. It can be placed
above- the tail water, where it can be cared for with
comparative ease. It is even better adapted to drive
generators than the steam engine, on account of its
constant torque. All crank engines have a variable
torque that affects the voltage, unless heavily loaded
v/ith balance wheels.
If a mechanical transmission is desirable, the tursentials

A

453
and

tail

water and the quantity passing through the

turbine.

The

horizontal turbine is especially fitted to develop power for electrical generators on account of
its flexibility.
The best American turbine systems
have a full line of tested patterns that will admit of
little change in speed and power under given conditions.
But, when a generator speed has been decided
upon, the proper turbine for this speed under the
given head can be selected. It is only necessary
then to mount a sufficient number of turbines on
one shaft to raise the unit to the required capacity.
One query that naturally presents itself is.
will the efficiency of horizontal turbines compare
with the vertical test records? At first thought, it
would seem that the power and efficiency should approximate the same. Past experience shows, however, that the power had fallen off as much as 10 to
20 per cent, in some carefully designed power houses
where horizontal installations were made. Such deficiencies have beneficial effects in leading to greater
care and thought in future installations. They also
suggest that tests be made of turbines under their
working conditions. The most exhaustive tests of
this kind on record are those made of turbines for
the power house at Sault Ste. Marie, Mich. The
turbines had been raised above standard to the re-

How

quired power

and efficiency in vertical step tests.
These same turbines were mounted on horizontal
shafts after the best-known designs and tested again.
They fell short five horseoower for each turbine.
The testing and experimenting that followed extended over more than a year, with a final result
that each turbine tested nearly five horsepower more
than the original vertical-step test, but the wheel case
and draft-tube design were radically changed from
the original horizontal setting.
It has been demonstrated that a horizontal turbine may generally develop power with an efficiency equal to the verticalstep tests
except a possible minor loss, due to
friction in the longer feed pipes and draft tubes).
Present American practice shows great liberality
in arrangement of horizontal turbines.
The following are some of the combinations
single turbine in open penstock.
1.
2.
single turbine in iron wheel case.
turbine, discharging into one common
3. Double
draft tube.
4. Double turbine, discharging into individual draft
tubes.
(

A
A

Fig.

Fi«.

2,

modern horizontal turbine waterwheels.
designed three-wire network. The' conditions
here were such that the transformer capacity could
be so installed that very little more than the demand
of the feeder was necessary in order to give proper
On account of the large number of conregulation.
sumers, it was impossible to keep the meter shunt
loss down without using ampere-hour meters.

fully

Table

III., Showing Lost and Unaccounted-for Current FOR A Station for the First Three

Months

of Analysis.

TransforResistmer Iron
ance Loss.
Loss.

January

.

Loss.

For.

Kw.

Kw.

Kw.

Kw.

Per

Hrs.

Hrs.

Hrs.

Hrs.

Ct.

43,205 20.6
36,096 20.1
23.Q^8 Ij-4

7.849 3-7f
6,58s 3-66
J. 377 2.62

29 296
26,163

.

.

February..

Unaccounted

Shunt

March

Table Ko. 3 will give an idea of some of the
we may learn by an analysis of lost and
unaccounted-for current for an ordinary station. This
shows analysis for the first three months. It will be
noted that transformer iron loss remains practically
the same. The person making this analysis states
that it will be cut something like 10,006 kilowatthours per month in a very short time. This is not
entirely due to the analysis of the lost and unaccounted-for current, as the requirements of the service demand an improvement in this line.
The resistance loss has been decreased by very
little expenditure, simply because they found where
the resistance loss took place.
They do not expect to reduce the meter shunt loss,
but the unaccounted-for current has been reduced
about 45 oer cent, in three months. This was accomplished by looking up lost records, defective methings that

ters

and

thefts of current.

The person making this analysis, in
"The work necessary to make this

reporting, says
analysis easily

itself many times over, as it is very
we should not have discovered the

pays for
that

current or loss of records had

it

probable
theft

of

not been brought

to our attention in this forcible manner."
These figures are not cited as representing average
conditions. However, there are many sections to-day
with alternating distributing systems in no better

condition than this one was in January.

While an

bine shaft can be extendea to the work, or pulleys
can be used in transmitting the power, or for changing- it to higher or lower speeds.
The horizontal turbine has some disadvantages.
It may
Its quiet nature causes it to be neglected.
wear its bearings away after months of steady service.
It may grind its rim down or cut its shaft half
off, and then may not have attracted the attention
of the attendant, who waits for something to happen
before acting. Its draft tubes may admit air through
a neglected stuffing box, or an imperfect joint, causing a heavy loss in power. It must be noted that a
portion of the effective head is below the turbine.
hence, any air that enters the draft tube will expand
on account of the tendency to a vacuum, and destroy
its

effectiveness.

The horizontal turbine may be designed for high
heads, medium heads and low heads. These terms
are only relative, and lack specific meaning. Their
interpretation may be different with each observer.
Keeping in mind the turbine as developed in America,
high head may be applied to any head above 50 feet.
Low head may be applied to any head below 16 feet.
will then apply to all heads between
Examples of high-head hori16 feet and 50 feet.
zontal development may be found in nearly every
enlightened community that is favored with water-

seen that any combination or
of turbines may be arranged from the above.
(Combinations 3 and 4 may be set in open or closed
penstocks.)
Fig. I shows the No. 2 combination, with the draft
tube absent. Fig. 2 shows the No. 3 combination,
with the supporting beams and side walls absent.
This unit consists of two pairs of turbines mounted
on one shaft in open penstock, each pair discharging
Examples of all the
into one common draft tube.
above may be found in modern waterpower plants.
In conclusion, it may be said that the past has
furnished experience the present is furnishing reliable data, and the future will be devoted to perfecting the construction from a hydraulic, as well as
an economical, point of view. Last, but not least, the
horizontal-turbine waterwheel plant will be designed
to make valuable many low-head waterpowers that
are now lying idle or are poorly developed.
[Mr. Replogle, the writer of this article, is the
hydraulic engineer for the Wellman-Seaver-Morgan
Company at Akron. Ohio.]
It

:

Medium head

falls.

Horizontal turbines in iron cases with feed pipes

and draft tubes are more common than any other.
In fact, this tyoe may be considered standard for
heads ranging from 16 feet to 50 feet. The horizontal turbine for low heads is not so well developed
at least practical demonstrations are not so plentiful.
There are several reasons for this. First, low heads
generally are last to be developed, on account of insecond, they suffer
creased cost per horsepower
greater relative variations in head, due to floods.
Also greater fluctuations in the water supply. The
latter conditions make it necessary for additional
caution in oower-house construction to protect the
driven machinery from being flooded by the tail water.
This can easily be provided for by using water;

light compartments for the driving pulleys, dynamos
or other power-using devices. By the use of a watertight room, wMth a small pump to take care of the
=eepage. any head below 16 feet that is worthy of
imorovement may suoply power efficiently bv the
use of horizontal turbines, the power depending entirely upon the difference bet\veen the levels of head

can readily be

number

Static Electricity

on Automobile.

highway commissioners of Massachusetts
recently made an inspection trip in a steam wagonette, but were greatly delayed by the machine's inability to make steam fast enough to carry it over
heavy grades. At one time when the wagonette was
standing still the air pump was started. A moment

The

state

one of the party touched the metal bar supporting the canopy, and received an electric shock.
It was noticed that the metal parts of the vehicle
were electrically charged whenever the air pump w^as
running, and it is supposed that the pump generated
the current by friction, the rubber tires preventing its
escape to the ground.
later

The Toronto Railway Company has started to
build 40 new cars, of which 30 will be very large
closed cars and 10 will be the medium-sized open
The experiment
cars capable of -eating 60 people.
tried a short time ago of making two old cars into
one has proved such a success that the company is
going to make further experiments. By joining two
of these cars together the company saves two men
on each double car, as well as increasing the carrying capacity 30 per cent, beyond any of the present
cars.

—
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Transformer Insulation.
By Edward A. Wagner.
subject oi transformer insulation has not, unthe last few years, been given the same special
attention that many other electrical problems have
received, although the development of the transformer from its original form, consisting of an iron
core enclosed by coils of wire, to its present degree
of refinement and economy of material, has been

The

til

comparatively rapid.
The importance of uninterrupted service to customers and the vexatious and costly failures of the
earlier types of transformers in which air and fabricinsulating materials were exclusively used, caused
the introduction of oil in transformer operation.
Because of the relatively high insulating properties
of the mineral oils used for this purpose, it was
at first considered that simply immersing the coils
of the old dry type construction in a bath of oil

would so greatly enhance their insulation that no
further trouble from burn-outs or break-down of
Tests of such transformers
insulation would occur.
when new showed that the insulating strength was
much greater after the coils had been soaked in oil
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covering of the wire, and as this practice was continued after oil was included as an insulation, the
transformer so constructed continued to cause trouble
as soon as the deterioration of insulation was sufficient to allow short-circuits.
To remedy this defect the use of shellac or varnish was usually discontinued in transformers immersed in oil. .\lthough this had some effect in increasing the life of the insulation, failures were
usually to be expected after a somewhat longer
period of use than before the omission of the insulating paints.
It was found that the constant vibration, to which the numerous closely packed turns
of wire was subjected, was quite liable to chafe the
cotton covering of the wire and gradually wear it
away in certain parts of the winding, causing shortcircuits and burn-outs. The absence of the insulating
paints contributed to this condition since their binding or cementing properties would prevent vibration
of the conductors.

was also noticed

It

to conduct readily heat from the interior of the coils
to the oil, and thus equalize temperatures throughout

the transformer.
must
Fifth
It

—
—

that unless the coils

were

\

in oil.
Careful tests have

a

break-down

test

in a

thoroughly dry state when immersed in the oil, the
insulation strength would vary with changes in temperature, a rapid decrease taking place as the temperature of the transformer increased in operation.
This was due to the moisture contained in the
fibrous materials of which the insulation of the coils
was composed.
It is a well-known fact that the greater the rarefaction of the atmosphere, the lower will be the temperature required for evaporating water.
Since the

commonly available transformer-insulating materials
such as cotton, paper, linen, etc., show a decided loss
of mechanical strength when subjected to temperatures above 85 degrees C, and since water in the
low altitudes must be raised in temperature to 100
degrees C. before it will evaporate, it necessarily follows that transformers must be subjected to a temperature greater than 212 degrees F. when under atmospheric pressure in order to thoroughly dry the
coils.
When certain varnishes are used inside the
coils even this high temperature is
not sufficient
thoroughly to dry out the varnish inside the coil
unless extra means are employed to supply a sufficient amount of o.xygen to the interior of the coil
to thoroughly oxidize the oil in the varnish.
Careful study of these conditions and others indirectly associated therewith led to the development
of a "vacuum drying and substitution process"
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CURVES SHOWING STRENGTH OF TREATED AND UNTREATED
TRANSFORMER COILS.
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whereby the difficulties due to the deterioration of
insulation were overcome.
This process consists of
drying the coils thoroughly in a vacuum at a comparatively low temperature, and then, before allowing access to the atmosphere, with the possible absorption of moisture, filling them with a waterproof
compound which penetrates every interstice in the

insulation
constant
possess
a
strength through a wide variation in temperature.
Sixth It must be plastic, so as to readily heal any
punctures caused by lightning or other high-tension
static discharges.
compound possessing these properties has been
in use for several years by certain manufacturers
of transformers and has proved very satisfactory in
maintaining steady, uninterrupted service of lighting
transformers, especially those of small or medium
capacity which are most liable to be subjected to
abnormal strains. Results obtained by the writer in
comparative tests of transformers constructed with
this compound applied by the vacuum process and
with others not so treated indicate that the insulation of the treated coils is practically perfect, nodeflection being produced on a voltmeter connected so
as to indicate a minumum of 40 megohms resistance.
(See accompanying curves.) The insulation strength
of untreated coils rapidly decreased with increasing
temperatures as shown by the curves. The coils of
transformers Nos. i and 2 were wound with cottoncovered wire shellacked and immersed in oil. No. 3
was a transformer similar to Nos. i and 2, but had
been treated after i.eing in use in oil about one year
without treatment. Nos. 4 and 5 were treated before

than before.
But. although they withstood very rigid tests at
first, they would almost invariably fail after several
months' use. Thi.s failure was traced to deterioration
of the cotton insulation caused by the chemical action of acids formed by the combination of oil with
varnishes or shellac, not thoroughly dry, in contact
with copper. In the old dn- type, varnish and shellac were applied freely to the windings in an effort
to increase the insulating properties of the cotton
,

June

when

cold, but

when

the temperature of these coils is increased 50 to 60
degrees Centigrade a potential of 8,000 volts applied
for 30 seconds almost invariably causes a breakdown of the insulation.
The development of the vacuum-drying and substitution process of treating transformer coils is a
marked indication of the specialization that is becoming more and more necessary in the various contributan' arts lending aid to the electrical and mechanical engineer.
[Mr. E. A. Wagner, the writer of this article, is
an engineer in the transformer department of the

Fort

Wayne

Electric
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Space Telegraphy Established Between
Milwaukee and Chicago.
Oflicial tests of the space-telegraph stations erected

Milwaukee and Chicago by the Marconi Wireless
Telegraph Company were made on June ist and
proved satisfactory, messages being exchanged between the two cities, 83 miles apart. These stations
are the only ones of the Marconi company. west of
New York. The Chicago station, an account of
at

6,

1903

Chicago Street-railway Situation.
Negotiations between the local-transportation committee of the City Council and officials of the Chicago City Railway Company looking to the extension
of franchises continue, and it is stated that a better
understanding has been reached. The fact that the
negotiations have been carried on chiefly betw-een
the council committee and the Chicago City company
has given rise to a report that an understanding
exists between the Chicago City and Union Traction

companies whereby the former is to pave the way
for the latter in the matter of securing franchises.
This report is denied by officials of both companies,
and Receiver Sampsell of the Union Traction Company declares that his company has not been asked
to join in the negotiations.

What shall be done with the claims under the
gg-year act has taken up most of the time of
all the conferences held so far.
The company has
signified its willingness to waive these claims if it
is given something in return.
The matter of improving the service of the Union
Traction Company w'ill come up in the form of a
request for more explicit instructions from Judge
Grosscup. President Roach of the company has
been at work for some time on a set of alternative
plans for this improvement, running all the way from
an almost complete renewal of the system down to
a simple substitution of electricity for horse cars in
downtown district
The matter of subways was

the

discussed by the transportation committee at a meeting called to consider
an amended ordinance whereby the Illinois Telephone and Telegraph Company seeks permission to
enlarge certain portions of its tunnels.
doubt was
expressed whether a double-deck system of subways,
which would allow the best terminal facilities for
street-railway lines, can ever be constructed in Chicago, owing to the sandy nature of the ground which
forms the downtown foundations of the city. An
attempt to go deep enough to build a double-deck
subway would result in widespread destruction to
downtown buildings, it is feared, as the digging of
caissons for the foundation of the west wing of the
new First National Bank building is said to have
caused the present bank building to the east to sink
four inches.
Employes of the Chicago City Railway Company
have demanded an increase in wages of General

A

Manager Robert McCulloch.

The men employed on

lines want four cents more an hour.
present rate is 24 cents. The increase would
give them the same pay as the cable men on the
State Street line and two cents an hour less than
the scale on Cottage Grove Avenue. The shop employes want a nine-hour day and no reduction in
wages. The executive committee also will ask Mr.
McCulloch to unionize the entire system.

the

electric

The

Large Power Plants Near Seattle.
Plans have been completed and

work begun on

the construction of two of the largest electric power
plants ever erected on the Pacific Coast. The Tacoma Industrial Company is the name given to one
of the companies which has been organized for the
purpose of developing the waters of White River,
and the Pierce County Improvement Company is organized for the same purpose to erect a plant on
the Puyallup River.
The first plant will be located 25 miles from
Seattle, and the latter 40 miles.
The uses to which
the power will be put will be to operate the street
railways of Seattle and Tacoma. the Interurban line,
and to furnish power to the manufacturing plants in
the two cities and along the line of the electric
road between Seattle and Tacoma.
Both companies are being financed by Stone &
Webster of Boston, who represent the stockholders
in the Seattle. Tacoma. Whatcom and Interurban

which was given in the Western Electrician of May
23d. but which was erroneously credited to the DeForest company, is only for temporary use and consists of a. small building, housing the instruments,
and a tall mast, sustaining the antenna:.
The first messages sent consisted of an exchange
of greetings between the mayors of the two cities.
Besides several officials of the company and the
chief engineer, a number of prominent electrical men
were present at the test and witnessed the sending
of messages, which, in the Marconi system, is done
by means of a telegraph key, like the ordinary key,

railway lines.
Ground has already been broken on
both sides, and the plants, when completed, will
represent an expenditure of several millions of dollars.
The White River plant will be in operation
by the end of the year, and the Puyallup River
plant some time early in the spring of ig04.
All
work will be under the supervision of S. Z. Mitchell
of Seattle, who has been named as general manager
of the Stone & Webster power enterprises in the
Northwest. The two plants will be capable of generating upwards of 30,000 horsepower, which is sufficient to supply the 20.000 horsepower now needed
to operate the Interurban road and the Stone &

except that it is several times larger. The Morse
alphabet is used. Messages are received by means
of a tape machine on which the dots and dashes are
printed. The Chicago-Milwaukee instruments will
Improvereceive from 15 to 25 words a minute.
ments are under way which it is expected will greatly
increase the receiving capacity. It is expected that
later a general business will be transacted on the
Great Lakes.

provide for a large increase in the growth of the
manufacturing business of the Puget Sound cities
and for the extension of electric systems.
It is by far the largest enterprise of this character
that has ever been undertaken in the Puget Sound
country', and will be the means of stimulating manufacturing plants along the line of the Interurban line
and in the two cities, thus increasing the value of
the present holdings of those represented by the

Third-rail Plans for Boston and Albany
Railroad.
The New York Central and Hudson River Railroad
Company is making plans for a third-rail electric
system for its Boston suburban ser\ace on the Boston
and .Albany Railroad, but it does not intend to install
the system at present.
The preliminary
the purpose of determining the cost.

work

is

for

Webster properties

in

Seattle

and Tacoma, and also

Boston company. The Tacoma Industrial Company
has purchased outright all the water and land rights
on both sides of the White River for a distance of
over six miles, and these will be ample for the purnose to which the waters will be put. The Puyallup
Ri\-er rights have also been purchased.
The two companies have already placed orders
with

the

General

Electric

Company

horsepower generators which

two

plants.

for six 5,000will be installed in the

;;
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First Aids

and Appliances for the\Injured.'

Bv

J.

When a man faints from loss of blood, lower the
head and raise the limbs be ready to apply compress,
if bleeding starts up again.
Do not cover a wound with any dressing that is
;

McGowAN, M.

D.

455

D.

believe this is the first time in the history of
this association that any paper pertaining to relief
of the injured has been read at its meetings; and it
is one of the gratifying signs of the times that the
interests of others than the members of the medical
profession are being awakened, not only to measures
for the prevention of disease, but also for preventing,
so far as it is possible to do so, some of the unfortunate results of either improper treatment or no
treatment at all in cases of accident, whether of a
serious or an apparently trifling character.
Owing to the prompt application of first dressings
in the late war between the United States and Spain,
the records of the surgical department of the army
and navy show a smaller percentage of loss of life

not sterilized.
Do not forget to elevate the limb.
Do not put on cobwebs, tobacco or shellac, or salve,
Do not disturb blood clots.
Do not give whisky or brandy.
Do not leave a wound uncovered after the bleeding
has stopped.
For internal bleeding, apply ice-cold cloths to ab-

or limb than in any previous campaign.
As all, or nearly all, of your shops are in large
cities and towns, where the services of a surgeon
can be readily obtained, and no great amount of time
need elapse from the moment of accident to the obtaining of skilled surgical aid. I will not go into an
elaborate detail of all that should be done, as it is
far better to do loo little than too much.
If your shop is in Pennsylvania, you may have in
your employ a young man who has a brother practicing medicine in Iowa, and such relationship is apt
to make him believe he has the medical instinct
which gives him a knowledge superior to his fellows.
If you have such a man about, and an accident happens, send him for a doctor.
It is well to have on hand at all shops or factories
a box containing the necessary aticles for the application of first aid, and have a few of your intelligent
foiemen instructed in their use.
When an accident happens:
Do not get excited.
Send for a surgeon tell him briefly the nature of

in front

I

domen; lower

the head slightly.

Wounds.
In injuries to the head, place the patient on his
back, with head resting upon a cushion covered with
a

clean towel.

The arm, when
The

injured, should be brought across
of the chest and supported by a sling.
lower limb should be supported on a cushion

or blanket.
In chest wounds, the head and shoulders should
be raised by one or more pillows, until patient can
breathe comfortably.
In wounds of abdomen, patient should He down,
with knees drawn up and turned toward injured side;
if wound be in front, place him on his back.
After covering a wound of any kind, do not un-

cover it put on more bandages if it bleeds.
In bruises or sprains, apply hot water, as hot as
can be borne; if an ankle is sprained, or foot crushed,
place it in a bucket of hot water, keeping the water
hot by adding more hot water as required.
;

Fr.\ctures.

These may be simple or compound. A compound
fracture is where there is an external wound communicating with the fracture. This may be caused
by one end of the fractured bone penetrating through
the skin, or by a spike or rifle ball or some other

;

the injury.

the injured man to a quiet, well-ventilated
hot nor
cold,
place,
neither
away from the
noise of the engine room and machineiy, and place
him in as comfortable a position as possible lay him
upon his back, with his head on a level with his body,
and his limbs in a natural position.
Allow nobody near except those who are needed
to care for him.
Do not let him know that his condition is serious
encourage him all you can.
If the head has been injured, it should be raised
somewhat higher than the rest of the body.
Loosen his clothing at neck and waist; if patient

Remove

;

faints,

If

lower his head and raise his

arm

or leg

is

injured,

it

may

feet.

be slightly raised

on a cushion; a cushion may be made with
old clothing or any soft material.
If he vomits, or tries to do so, turn his body on
one side, with the chin low, so that the contents of
the stomach may flow from the mouth.
If the wound is found covered by clothing, cut
the clothing in the seam, and remove only enough to
show the wound. In case of burns, pour lukewarm
water over the clothing before attempting to remove
it; otherwise you are liable to pull off the charred
skin, and leave a large, raw surface open for infection.
Cover all wounds and burns as quickly as

and

laid

possible.

In examining a wound, wrap some antiseptic gauze
around the fingers before touching it. Do not attempt
expose it and apply some antito cleanse a wound
;

septic gauze, or the contents of this little package,
called "first help for wounds," and wait for the surgeon to cleanse the parts.

Bleeding.

From

the arteries, blood is bright red and comes
This should
in spurts or jets, as from a small hose.
be immediately stopped, if possible, and the best
at some
apply
pressure
over
artery
method is to
the
point nearer the heart than the point of bleeding, selecting a place where the artery is near the surface
First, apply several thicknesses of gauze
of the body.
over the wound (having fingers wrapped in a separate piece of gauze before handling), and bind
tightly with roller bandage; then over the point selected between the wound and the heart, apply pressure, using anything at hand for the purpose
a piece
of rubber tubing, such as is used for gas piping, is
best, a pair of suspenders, a rope or a bandage; bind
the parts tightly and leave them until the aid of a
surgeon can be obtained.
From the veins, blood is of a dark-red color and
flows out or wells up freely from the wound. Apply
pressure directly over wound, using wad of gauze

—

and bandage.

When

the blood oozes

from the wound, apply gauze

and bandage.
In case of bleeding, keep the patient in a horizontal
position
if bleeding from a limb, elevate the limb
keep the patient warm. When bleeding has ceased,
hot drinks may be given.
Do not leave tight bandage on a limb too long;
the bandage^ may be loosened after 15 minutes, and
reapplied with diminished pressure.
In rupture of
varicose veins, elevate the limb, loosen clothing, and
bandage firmly below the wound, and apply a compress over the blee ding vein.
;

Paper read before the National Electric Light Association
May 28, 1903. Dr. McGowan is a surgeon connected
with the Chicago Edison Company.
1.

•

at Chicago,

missile piercing the skin and tissues to the seat of
fracture.
Place the patient in a comfortable position, supporting the injured member upon a cushion of some
kind, which may be made with any soft material at
hand. If possible to remove the clothing without
causing much pain, it is best to do so. In simple
fractures this is not absolutely necessary, as a splint
can be applied over the clothing, using the latter for

a pad.

In compound fractures, dress the wound with the
contents of the first-aid packets, or with antiseptic
gauze, before applying splint.
Do not attempt to set the bone; merely trj- to
put the injured part in a position where it can be
held securelj', so as to prevent the fractured ends of
the bone from rubbing together and causing pain.
Splints.
chest can be used as a splint for the arm by
binding the arm to the side with a roller bandage.
The uninjured leg may be used as .a splint for the
injured one.
splint must be long enough to keep the joints
above and below the injury at rest.
The splint should be a little wider than the thickness of the limb.
The splints should be padded with some soft material, such as sheet wadding, cotton, etc.
If two splints, one on each side of the limb, can be
applied, all the better.
Material for splints is usually easy to obtain; cigar
boxes, pasteboard, laths, shingles, barrel staves, broom
handles, canes, shovels, umbrellas, desk rulers, fruit
baskets etc. Any of these may be used.
Place the splint on either side of the injured limb,
handling the broken member as delicately as you
would a valuable piece of china or cut glass have
the splints well padded and secure them to. the limb
with a roller bandage, or a handkerchief; towels, suspenders, cord or straps may be used if the bandages
are not at hand.
Someone should support the limb by slipping the
hands gently under it, above and below the injury,
while the others are applying the splints."
In fractures of the skull, place patient on his back

The

A

;

with head and shoulders slightly raised, and keep
If there is a scalp wound,
quiet until surgeon arrives.
place some antiseptic gauze over the wound.
In fractures of spine, keep patient flat on his back.
In fractures of collar bone, place pad under armpit, and bandage arm to side.
Patient is best on his
back.
In fracture of ribs, patient should be moved as
Keep head and chest elevated let
little as possible.
him lie on his back or on the uninjured side.
In fracture of thigh, apply a long splint made of
board, to extend from below the foot to above the
hip, first drawing the Hmb out to its full length, and
bandaging the splint to the leg at the ankle, the knee,
and about the waist.
In fracture of knee-pan, place a pad in the hollow
under the knee and apply a splint to the back of the
leg, keeping the leg straight.
In fracture of leg below the knee, place the leg
gently in a pillow and bind the pillow to the leg.
If no pillow is at hand, apply a board splint (taken
from a fruit basket) to either side of leg and bandage,
being careful not to bandage too tightly.
If a patient is to be carried some distance, bind the
injured leg to the other limb, after applying splints.
In fracture of upper arm, place a pad in the arm;

and draw the elbow to the side bind the upper
arm to the side of the chest and put the forearm in
a sling.
In fracture of forearm, make a splint from a cigar
box, or a piece of wood long enough to extend from
the fingers to near the elbow
place this on inner
side of arm and another piece over the back of arm,

pit

;

;

and bandage.
In fracture of fingers, bind one finger to the other,
placing cardboard splint under the fractured

after

member.
Burns.
Burns are of three degrees;
First
Simple reddening of the skin.
Second When blisters form.
Third Charring of skin and ulceration.
Remove clothing carelully; cover burned surface
quickly to exclude air; pour on oil. A mixture of
equal parts of linseed oil and lime water forms the
best and most convenient dressing for first aid, and
should be kept on hand, in well-corked bottles, in
every shop where a workman is liable to be burned.
Pour this freely on the surface, apply sterilized gauze
and saturate that, then a layer of absorbent cotton,
and soak that with the oil. When the burn covers
a large surface, expose and dress a small area at a
time. When a man's clothing is on fire, throw him
down and roll him over to extinguish the flame, or
wrap him in a blanket, so some woolen material, and
press the burning points from the outside.
If no oil is at hand, use a warm solution of baking
soda in water
or use white of egg, or powdered

—
—
—

;

or toilet powder.
a burn is very extensive, and patient is in a
state of shock and grave danger, if there is a bathtub available, wrap him in a sheet, clothes and all,
and lower him into the bathtub, which should be
filled with tepid water.
He may be kept there many
hours with his head above the water. This is the
best method to relieve pain and to prevent the danger
from shock.
Burns from Ammonia, lye, etc., should be bathed
freely with water, then with vinegar, and then with
starch,

When

oil.

Burns from vitriol or other acids should be washed
with water, then a solution of soda or lime water,
mortar or chalk may be used; afterward apply the
oil.

A

fragment of lime in the eye should be washed
out with water, and the eye bathed with a weak solution of vinegar or lemon juice.

Transportation of Wounded.

The four-handed

made by two persons claspDoubtless many of you have
done this in your boyhood days at school.
After the hands are clasped together, the bearers
stoop down behind the patient, who sits on the hands,
and places one arm around the neck of each bearer.
The two-handed seat is made by two bearers clasping their hands and placing their free hands on each
other's shoulders.
A bearer stands on each side of
the patient and passes one arm under his knees and
clasps the hand of the other bearer the bearers then
pass their arms around the back of the patient and
grasp each other's shoulders.
The "pick-a-back" method may also be sometimes
used.
temporary stretcher may be made by turning the sleeves of a coat inside out; two stout poles
are then passed through them, and the coat is butseat

is

ing each other's wrists.

;

A

toned. The patient sits on this and rests against the
back of the first bearer. To make a longer stretcher,
treat two coats in the same way.
Two sacks may be taken; a hole is made in each
corner of the bottom, and two poles are passed
through the sack and out of the holes.
broad, board or shutter may be used as a
stretcher if used, some hay, straw or clothing should
be placed on it, and then a piece of stout cloth or
sacking; the sacking is useful in taking the patient
off the stretcher.
Always test the stretcher before
using.
Never allow stretchers to be carried on the bearers'
shoulders.
Always carry patient's feet foremost, except when

A

;

going up

hill.

The
many

"first-aid package" or "accident case" contains
things that are invaluable to the layman in
applying relief to the injured: there are also some
articles contained therein which none but a surgeon
should be permitted to touch, such as needles, sutures,
etc.
If, however, the surgeon, hastily summoned, shoidd
have omitted to bring with him all the requisites for
cleansing, suturing, and dressing a wound, it would
be very gratifying to him to find ever>fthing ready
for him in such a convenient, compact form.
I wish to show you also the Chicago Edison emergency box, the product of Mr. W. L. Abbott's ingenious brain.
One of these boxes is carried ,on
each wagon. It contains a box of Edison ointment,

of whose healing properties we are justly proud, a
gauze bandage, a first-aid package, a hypodermic
syringe, and a solution containing one-twentieth of a
grain of strychnine to each barrel of syringe. The
strychnine is to be used to inject under the skin of
a man who receives a shock from the high-tension
If a doctor is near by, it is well to have
wires.
solution ready for him; in the absence of a doctor
the foreman is instructed how to use the syringe.

Shock.

Shock

Is

common

burn, or from

after serious
the electric current.

accident,

injury,

:
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The symptoms or signs of shock are cool, clammy
skin, vomiting and retching, weak, rapid pulse, sighing or irregular breathing, half-opened eyelids, dilated
pupils, dullness of intellect and sometimes insensibility.

'

place the patent in a warm, quiet place: after
dressing wounds, wrap him in warm material and
apply heal to the whole body, using hot-water bottles,
water-bags, hot bricks, blankets, Hannels wrung out
of hot water (no heat to head), hot drinks (coffee
best), spirits of ammonia, diluted with water, or
small amount of whisk>'.
Susceptibility to shock depends
Electric Shocks.
upon the individual, women and children being less
Diseases of heart and kidneys
resistant than men.
predispose to accident from electric shock. Do not
lower the head of a person who has received electric
shock. Artificial respiration should be kept up for
Massage of abdomen and left side over the
hotirs.
Heat to body as above.
heart.

—

Compound

Dynamos

or Shunt-wound
for Waterpower.

[From iheQiesli n Boi of

tlip

Nalicnal Electric Lielit >ssoi;ia-

tion.l

In answer to the question, "Have compound dynamos any advantages over shunt machines whon

run by waterpower without governors?" these were
the answers

W.
speed

.

S. Barstow,
will prevent

New York:

No; as variable
compound dynamos from com-

pounding properly.
Our expeGeorge B. Lander. Concord. N. H.
rience with anv machine running from an ungoverned
waterwheel would lead us to say without hesitation
that a shunt-wound machine w^ould give about as
good regulation probably quite as good as a compound-wound. -Anv increase or decrease of load
tends to slow up or speed wheel, and a compound
winding would aggravate this trouble.
Edison Electric Illuminating Company of Boston:
An over-compounded dynamo should have a distinct
:

—

—

advantage over a shunt machine when run on waterpower with poor regulation, as any increase in load
causing the speed to drop could be compensated for
This arrangement
by properly over-compounding.
with several machines in parallel, if the various wheels
driving them will not regulate together, might get

CORRESPONDENCE
London
London,
don traffic

May

the present

all

:

matters of locomotion, but the task of the commisis not made the easier by the pronosal of the
London County Council that all matters concerning
tramways should be dealt with by that body, and
all matters concerning railways by a special tribunal.
How matters would be expedited in this manner one
fails t(.» see.
One thing seems pretty clear. .\t present all the borough authorities in London
and they
are 27 have the right of preventing any tramway
proposal being considered on its merits, by refusing
to give its consent, which is required by Parliament.
'1
his will assuredly be abolished.
All of the county
councils around London are in favor of this.
.\ good deal of talk has been going on recently as
10 the inability of British manufacturers to supply
large three-phase machinery.
It
commenced with
some evidence given before a departmental committee
of the Home Office, which is inquiring into the use
of electricity in mines, which was to the effect that
it was absolutely impossible to obtain such machinery
at home, and that one had to go to America or the
Continent.
Since then a number of repudiations of
this statement have been published.
One of them
was by a manufacturer and was to the effect that
at the lime the order mentioned in evidence, was put
out, the English ttrins were too busy to take the
mailer up.
The latest explanation of the difficulties
hitherto experienced comes from Alexander Siemens
of Siemens, Bros. & Co.. who says it is due to the
fact that Tesla's patent rights in the matter did not
expire until last year, and that there are no provisions in the patent laws of this country for taking
out licenses for working foreign patents until those
patents have expired. 'Ihe general trend of the evidence before this committee is greatly in favor of
polyphase working, and inasmuch as there is very
iillle yet done in this respect, there is every prospect
of a great future in this country for such installasion

Pratioles des Ondes ElecApplic.\tions
Electrical
.Applications
of
(Practical
TRIQUES.
Paris:
Waves.) By --Mbert Turpain, D. Sc.
Paper; pp. (5^/2 by nine inches)
]g02.
C. Naud.

Les

412, with 271
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This is a thorough and practical exposition of the
art of space telegraphy and goes back as far as the
work of Hertz, while the recent advances recorded
include the experiments of Lodge, Marconi. Slaby,
Arco, Tesla, Oerling. Branly, Popoff and others.
The author describes practically and historically the
various types of instruments involved in the operasystems, including in such
tion of the different
mention exciters, coherers, anti-coherers, induction
The principal part of the
coils and interrupters.
work is devoted to space telegraphy, the other topics
considered being wire wave telegraphy, Tesla currents and the application of high-frequency currents
list of French, British, Gerto electric lighting.
man and American patents is a valuable feature of
illustrations
are good and, especially
The
the book.
in the case of the Hertz experiments, of much his-
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Price, $2.50.
75 diagrams.
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The author

of this valuable treatise is chief electrician and designer in the electrical department of
He has
Fives-Lille, Givors, France.
Compagnie
the
handled the subject in a masterly manner; his object has been to explain the theory of the induction
motor, treating all of ils peculiarities and giving
a practical method of calculation without going beyond the bounds of elemcnlary mathematics. This
book is, therefore, well adapted to the needs of the
non-theoretical designer as well as the student. The
value of the work lias been enhanced by the translator by his careful translation and by the addition
introduction
explaining
the
nomenclaof
an
The nine chapters take up
ture used in the te.xt.
in succession the revolving field and the electromotive forces which it induces, the electromagnetic
couple, magnetizing action of windings, compulation
of the resistances of short-circuiting rings in connection with squirrel-cage windings, recapitulation
of preceding chapters, performance diagrams of induction motors, practical applications, and the Heyland
motor, the last chapter being added by the translator.
The book may be recommended on account of the
clear and original treatment, the derivation of formulas and constants and the general and excellent
use of physical and mathematical qualities.
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tions.

The London County Council tramways were opened
In conneca few days ago by the Prince of Wales.
tion wilh the speeches which were made, it was inleresiing to note the frankness wilh which everyone
admitted thai London was greatly behind all the

other large
traction.

BOOK TABLE.

Letter.

— The

appointment of a special tribunal to deal solely with

.

you into rather serious difficulties but if the waterwheels were all tied together mechanically they
would probably be all right.

still

cities

of the world, in matters of tramway
only to be expected it nearly al-

—
—

As was

ways happens with new undertakings a slight accident occurred on the first day of public running
One of the men working the track switch at a very
congested spot was knocked over by a van and only
half changed the point, with the result that the plow
cf one of the cars jammed, and inasmuch as at
these points the continuity of the electrical conductor
is broken for a few inches, the car was in darkness.
But things have been running very smoothly since
then.
The International Telegraph Conference which will
commence in London this week, will be quite private,
and nothing of the proceedings will be known until
the official report is published.
dinner is included
in the programme.
The South Wales Electrical Power Distribution
Company is now ready to supply electrical energy in
bulk, and a number of local authorities, who have
their own electric-lighting powers, and have been
waiting for this supply, have been informed to this

A

effect.

A

proposal has been made for the formation of a
to supply electrical power in Scotland, with
the title of the Scottish Central Electric Power Company, with a capital of $3,000,000.

company

A

large increase in the receipts of the Mersey
Railway Company has been noticed for the first week
of electrical working, and over $1,250 extra was taken
in

6,

1903

have won their fight for extensive transfer privileges
from the Brooklyn Rapid Transit Company. The
to make all the changes asked
for, and the business men of upper Broadway are
particularly jubilant over the outcome of the struggle.
The eighth annual dinner of the Morse (;iub, composed of telegraphers, was held at Marlborough
Hotel this week. It was given principally in honor
of William I. Quinn, who has just resigned the post

company has agreed

Royal Commission on Loncontinues its weekly sittings. Up to
the evidence has been in favor of the
20.

June

of secretary of the Telegraphers' Aid Society, after
13 years service
E. E. Brannin, president of the
society, presented a set of resolutions to Mr. Quinn,
after which Gardner Irving, president of the Morse
Club, presented a certified check for $500.
speech
in Mr. Quinn's honor was made by State
Senator
Walter C. Burton of Brooklyn, and Marion H. Kenncr spoke of Professor Morse and the sixtieth anniversary of his invention. Michael
J. O'Leary. secretary of the Telegraphers' Mutual Benefit
.Association
paid a tribute to Superintendent \\ illiam
J. Dealy
of the Western Union Telegraph Company, and
Mr.

A

Dealy himself spoke briefly. At the conclusion of
the dinner, Gardner Irving was re-elected
president.
Engines and trucks of the Fire Department had an
e-xciting chase in

A

with men and women, and they were badly
frightened
by the sight of smoke and fire shooting
out from
uiKlerneath the car. and being unable to get
off
Ihe fire was extinguished by the company's
department when the car reached the barn.
An injunction has been granted in the Supreme
Court against the Dry Dock, East Broadway
and Battery Street Car Line, restraining the
company from
alloiying the Railway .Advertising
Company to use
the backs of the street-car transfers
issued by the
line for advertising purposes.
The injunction was
issued at the request of John
J. Gilroy, who contends that .by his contract with the line,
he is entitled to all the advertising
privileges of the
He declares that the advertising privileges on line
the
backs of the transfers are worth upward
of $60,000
a year.

New

recently decided
to adopt the Wolter surface-contact .system of traclion, has now decided to use the overhead-trolley
system.
W.

New York Notes

—

New York, May 30. Barney Oldfield of Toledo,
Ohio, broke the world's automobile record for one
mile at the automobile races at Empire Track, this
city, to-day.
In a five-mile race with Charles G.
\\ ridgway, Mr. Oldfield covered one of his miles in
one minute i 3-5 seconds, thereby lowering the record 3 1-5 seconds. Oldfield drove a Cooper car and
Wridgway a Peerless. The race, which was of five
miles, best two out of three, was won by Oldfield
and was for a silver trophy emblematic of the track
championship of America. It was the only really
stirring event of the series of contests and drew
forth a deafening demonstration from the excited
spectators.
.\t the request of several stockholders in the Metropolitan Street Railway Company. Eugene A. Philbin
has made a formal request for the books and records
of the company, that his clients may be satisfied
whether there have been discrepancies in the ac-

counts of the company, as has been alleged by W. N.
-Amory. In the event of the company refusing to
comply with Mr. Philbin's request, application will
be made to the courts for a peremptory order.
.After a long and exciting struggle ihe residents
of the Bushwick and Eastern Districts of Brooklyn

England News

Boston. Mass., May 30.— The Massachusetts
Legislature has passed the bill authorizing
the consolidation of the Ainesbury and Hampton,
the Haverhill and Plaistow, the Haverhill
and Southern New

Hampshire, the Lawrence and Methuen, and the
Lowell and Pelham Street Railway Companies
as
the Northern Massachusetts Street
Railway Com-

The bill provides that the Northern MassaCompany may lease its property to the
Exeter, Hampton and Amesbury Street Railway
Company for a period cf gg years.

pany.

cliusetts

S. D. White, J. D. Emerv,
Corydon Powers,
Eugene A. Holmes, and Herbert A. P. Edwards
ha\e formed a company with a capital of $210,000,
to build an electric railway between Caribou and
Perham, Aroostook County, Maine, a distance of
15
miles.
This will be the most northerly electric rail-

way in New England.
The Connecticut Legislature has passed

bills

in-

corporating the Scotland Electric Powder Company
and the Eastern Connecticut Electric Power Company.
The first-named company has a capital of
$100,000 and proposes to develop a large water
power at Scotland on the Shetucket River, and to
supply electricity for heat, light and power in Wind-

ham and New London

Counties.

George E. Emmons of the General Electric Company of Schenectady, N. Y., has sold his Swampscott (Mass.) colonial house and 21.000 square feet
of land to Captain William E. Pearson, treasurer
of the Equitable Auto-Truck, Power and Burner

Company.

The Edison

receipts.

The Swansea Corporation, which

Third Avenue vestcrdav afternoon

after a burning electric car.
They wished to put out
the flames, but the motorman, evidently
acting on
instructions issued by the company to hurry
any
burning car to the nearest barn, refused to stop.
defective fuse started the fire
The car was filled

ton

has

Electric Illuminating Company of Boscontracts for connecting its South

let

Boston plant

w-ith the plants of the

Dedham (Mass.)

Electric Company, the Blue Hill Electric Company,
the Milton (Mass.) Light and Power Company, the

Natick

(Mass.)

Gas and

Electric
Company, the
Electric Company, the GreenElectric and Lighting Company of
Needham. Mass.. and the Newton and Watertown
Gas Companies. When the plants are connected the
current will be supplied from South Boston.
The
Framingham plant is some 20 miles from Boston.

Framingham (Mass.)
Chemical

dale

he Edison company has acquired the plants of the
Chelsea (Mass.) Gas Company, the Woburn (Mass.)
I

Heat and Power (Tompanj', and the Somer(Mass.) Electric Company.
It also recently
purchased the electric-light and power plant conducted by .A. W. Perry under the name of the
Light,

ville

Green Electric Company, which supplies
and power in the shoe and leather district of

CTluirch
light

Boston.
.A

fire

.Avenue,

occurred in the building 404-406 .Atlantic
Boston, partially occupied by the Chase-

Shawmut Company, dealer in electrical supplies, on
May 2Stli. The fire by which the same firm sustained a loss last

week was

ing.
The company's loss
been estimated.

The latest report
that the Connecticut

in

in the

the

adjoining buildfire has not

last

from Bridgeport, Conn., states
Railway and Lighting Company
has resumed the running of practically all its lines,
the traffic on which was interrupted by last week's
strike of conductors and motormen.

June

6.

WESTERN ELECTRICIAN

1903

will establish a small wirethe Charlestown, Mass.,
at
has advertised for bids tor installing the plant. The pole will be 180 feet high.
rhe Laconia Electric Lighting Company^s plant
at Lakeport, N. H., was bnrned in a large fire /in
Loss about $30,000; insurthat place on Tuesday.
B.
ance, Sio.cco.

The Navy Department
station

less-telegraph

Navy \ard.

It

From the Buckeye

County,

to

Sharon, Pa., passing through several
with a branch from Kinsman to
the two lines aggregating 80 miles
The Eastern Construction Company
for building the. road and the work
at

once.

of the Cleveland Electric Railway
Company and the Cleveland City Railway Company met on Friday, and it is said that the contract
The stockholders of
of consolidation was signed.
the companies had met previously and ratified the
It
action taken some time ago by their directors.
has about been decided to put the matter in the
and
other
form of a purchase of one road by the
the Cleveland Electric Railway Company is the one
which will be continued in existence to take over
the property of the other, as w'as indicated in the

.Western Electrician last week.
The Akron- Alliance Connecting Railway Company
of Canton has filed a $2,000,000 mortgage in Starke
County to secure bonds which will be taken by the
Eastern Trust Company of New York. The company will build a line from Alliance to Akron, 30
miles, and is also planning to build from Alliance
10 East Liverpool on the Ohio River, a distance of
.43

miles.
is having a sleei«ing car
East which shall be put on their roads

"The Applevard syndicate
built in the

between Columbus and Cincinnati when it is comThe car has
pleted, about July ist, it is thought.
20 berths and will be finished in nice style and fitted
with all modern conveniences. It is said it will be
operated from Dayton to Cincinnati on the Cincinnati,
r(

ad

Dayton and Toledo
is

line

in condition to use

until

the

Appleyard

it.

state are making a
general increase of the valuation of electric-road
property, as the following statements will show:
Canton-.Akron Electric, increased from $2,000 to
$4.cco a mile, with a corresponding increase in
other property belonging to the company Cincinnati,
Dayton and Toledo, increased $500 a mile portions
of the Northern Ohio Traction and Light Company,
increase in track of $500 a mile, with a general
lump increase of some of the other property Cleve-

rhe county auditors of

this

;

:

;

land and Southwestern Traction Company, lump
and
Cleveland, Painesville
increase of $151,316:
The valuation
Eastern, increase of about $15,000.
of the Cleveland and Chagrin Falls and the Cleveland and Eastern divisions of the Eastern Ohio Traction Company, were decreased about $ii,8So.
The Cleveland, Ravenna and Southern Railway
Company, incorporated a few days ago, proposes to
build a line from Cleveland to New Baltimore by
way of Ravenna. The promoters have planned to
come into Cleveland over the Doan Street line.
Judge Frank E. Dellenbaugh is interested in the

company.

The Cleveland street-railway people have under
consideration the adoption of an observation car
which will make regular trips around the city for
Clevethe purpose of accommodating sight-seers.
land has grown to such proportions that such a car
O. M. C.
would probably prove profitable.

Detroit,

May

29.

Michigan.
& Hinchraan,

—Field

mechanical

engineers of Detroit, have the plans prepared for
enlarging the electric-lighting plant of the Pontiac
Light Company and for the addition of new machinery. The light company was not able to handle
all the business offered last year on account of insufficient equipment.
Right-of-way for the Grand Rapids electric road
has been secured through the townships of Fremont,
Deerfield and a part of Rowland in Isabelle County
toward Mt. Pleasant. The road is to extend, when
completed, from South Bend, Ind., to Lake Huron,
passing through Grand Rapids, Greenville. Edmore,
The Grand
Dushville. Jit. Pleasant and Gladwin.
Rapids Electric Railway Company has been incorporated with a capital of $2,000,000.
The Heawath Electric Companj- of Detroit has
filed articles of incorporation, with capital of $60,000.
The principal incorporators are Hoyt Post, S. C.
Mumford, Lucien S. Moore and W. S. Reynolds.
The company will make incandescent lamps and
handle other electrical specialties.
The Huron and Michigan Railway Company of
Grand Rapids has filed articles of association, w'ith
capital stock of $2,300,000.
Arthur D. Prosser of
Detroit, formerly of Lansing, owns almost all of the
stock of the company, which proposes to build an

from Grand Rapids to Saginaw.
meeting between the Saginaw Board of Trade

electric line

A

and several representative citizens of Flint interested in an electric line between these cities, has resulted in prospects favorable to the immediate organization of a Saginaw^

tion of the road.
The first portion is to be built
Saginaw to the village of Tuscola.

from

The Grand Rapids, Muskegon and Manistee

elec-

line has a party of surveyors in the vicinity of
Shelby working north. It is expected that the line
from Muskegon to Manistee will be in operation
within one year.
The fruit prospects of this vicinity were never better, and peaches are shipped in
special train lots by the steam roads.
C. G. W.
iTic

State.

Cleveland, Ohio, Alay 30.^The Cleveland and
Sharon Traction Company has filed a mortgage in
The company
Trumbull County for $2,000,000.
will build an electric road from Middleheld, Geauga
thriving towns,
Meadville, Pa.,
of single track.
has the contract
is to commence
The directors

457

company for the construc-

Information from Indiana.
Indianapolis,

Ind.,

June

i.

—T"he

secretary

of

has been a busy place the last we^k.
corporation affairs was
in
reached.
Interurban traction companies, with capital stock aggregating $17,255,000, w^ere incorporated
during the week. The consolidation of the L^nion
Traction Company of Indiana and the Indianapolis
Northern Traction Company accounts for $8,500,000
of the incorporated capital stock.
Henceforth these
two companies will be one. know"n as the Union
Traction Company of Indiana.
The Greenville-L'nion City Traction Company of
Ohio, and the Union City, Winchester and Muncie
Traction Company of Indiana have filed articles of
incorporation.
The lines of these two companies
meet in Pearl Street, Union City, which intersects
the state line.
The Ohio companj^'s line is from
Dayton and the Indiana road from Muncie. The
organization will be known as the Dayton and Muncie Traction Company.
The capital stock is $800,ccc.
The directors are Joseph E. Lowes. John E.
Freight of Dayton C. M. Anderson of Greenville,
Ohio Theodore Shockney of Union City, and E. P.
Mathews of Winchester.
The Fort Wayne. Logansport, Lafayette and Lima
Ti action Company filed articles of incorporation, with
a capital stock of $7,500,000.
The company represents the absorption of a number of small roads
with an increase of stock amounting to 7S,ooo
shares, of which 60.000 are common and 15,000 preferred stock.
The lines of the company will be in
Tippecanoe, White, Carroll, Cass, iVIiami, Wabash,
Huntington,
Allen,
DeKalb,
Noble,
Lagrange,
Steuben, Grant, Adams and Wells Counties.
The
board of directors is composed of James Murdock,
Henry C. Payne, S. B. Flemming, J. Levering Jones,
Randall Morgan, George F. McCulloch, Bayan
Henry, Hugh J. McGowan and Charles Murdock.
The company's office will be at Fort Wayne. The
new corporation owns no interurban lines at present, but it controls the city street-car systems in Lafayette, Logansport, Fort Wayne and other cities, and
it is the plan to merge a number of interurban lines
connecting these cities and make a continuous line
from Lima. Ohio, to Lafayette.
the Indiana Western Construction Company of
South Bend has filed articles of incorporation, with
$ico,coo capital stock.
The company proposes to
promote, construct, rent, and operate street and interurban lines, build bridges, improve waterways,
build and own electric lighting, telephone and telegraph plants, etc. The directors are: W. W. Babcock, E. F. Gaffney, Clarence Sandage, H. C. jmith
state's

office

The high-water mark

;

;

and Harry Long.

A

franchise has been granted by the
Council to the Western Indiana Traction
the Coal Belt Traction Company, both

50-j'ear

Sullivan

Company and

The Blue Grass Traction Company and the
county authorities are having an interesting time
Lexington. The company has had a force of men
ready to begin work for some time, but the authorities are patrolling the public highways to prevent
them from working. The claim is made that the
company does not intend to build a road, but is
merely holding the franchises in order to sell them.
There seems to be some trouble between the hold-

at

ers of common stock and the preferred stockholders
of the Louisville Railway, Louisville, Ky.
In order to make some extensions and improvements it
was the intention to issue more stock, but this. the
common stockholders opposed. It is said that the
matter will likely be settled by the issue of $5,000,coo of bonds and the distribution of the surplus as a
dividend on the common stock. Major A. H. Davis
of London, the largest stockholder, is now in Louisville.

The

Monongalia

The commissioners
Brazil Electric

of

a franchise to construct an interurban line on the road between Brazil

and Diamond.
The Anderson City Council has contracted with
the Westinghouse Company of Pittsburg for a turbine engine, at a cost of $19,500, to supply more
power for the city electric plant. The new engine
is to have a capacity of 400 kilow-atts.
The General
Electric Company of Schenectady charges the council
with being unfair, its bid being $18,000.
Robert D. Peters of Knox, Ind., is the inventor
of a device operated by electricity to prevent trains
from colliding. The signal is discernible two miles
ahead or two miles in the rear of a train.
Mr.
Peters has organized a company to manufacture the
device.
The factory will be established at North
Judson.
The device is attracting the attention of
prominent railroad managers.
The Evansville and Henderson Traction Company
has been granted a franchise for a private right-ofway over certain streets and avenues of Evansville,
and a franchise has also been granted to the Evansville, Boonville and Rockport Company to enter the
city over the tracks of the local company.
F.

—

sj'stems in Texas.

The official publication by the Mexican government of the valuable concession which it has granted
the Mexican Light and Power Company for the
construction of a great electric generating plant ana
the furnishing of lights and power for the City of
Mexico has just been made. Satisfactory progress
is

being

plant at

A

made

Virginia and Kentucky.

—

Lexington. Ky., May 30. The Maysville and Mt.
Olivet Traction Company of Mt. Olivet, Ky., has
been organized. It is the intention of the promoters
of the company to build an electric road between

two towns named in the title of the company.
John H. Garrison, George I. Garrison and P.
Zane, all of \\'heeling, W. Va.., and Charles E. Hasford of Butler, Pa., who are planning an electric
line from \\'ellsburg to Bethany, W. Va., have been
in New York securing figures on contracts for the
construction work on their road, as well as equipment and other material needed.
The B'urnsville Progressive Company of Burnsville. W. Va., has been incorporated with a capital
stock of $25,000 by Hugh .A.mos and others. Among
other things, the company proposes to build and opthe

erate electric railroads.

in the construction of the

company's

Necaxa.

company composed of Alamagordo and Tecum-

cari men is arranging to install an electric-light plant
at Tecumcari,
Mexico.
The electric-light plant of the Georgetown Watei

New

and Electric Company at Georgetown, Texas, is to
be enlarged and otherwise improved.
M. S. S-veet
is manager of this company.
B. F. Hammett and Felix Martinez of El Paso,
Te.xas, are interested, with other American capitalists,
in a project to build an electric interurban railway
betw-een the city of Guadalajara, Mexico, and Lake
Chapala. The latter is a noted pleasure resort and
at present badly lacking in transportation facilities.
syndicate is arranging to establish
an electric street-railway system in the city of Chihuahua, Mexico.
The power for the operation of the
lines will probably be furnished by the Compania
is

An American

Industrial

Mexicana.

The Penoles Mining Company of Mapimi, Mexico,
has just completed what is said to be the largest
electric pow-er generating and transmission plant in
Mexico. The electrical energy thus obtained is used
to operate the machinery and pumps of the company's mine.
H.

Among

the Rockies.

—

Utah, May 28. Salt Lake was in
darkness for several hours on the night of May 27th,
and all the electric railway cars were at a standstill,
as a result of a strike of the linemen, stationmen and
motormen of the Utah Light and Power Company.
Salt

Lake

City,

The demand of the electrical w-orkers was for a
higher scale of wages and for a recognition of the
union.
Such a recognition Manager R. S. Campbell
of the electric-light company refused to give.
Only
40 workers were numbered among the original
strikers, but it is expected that the remainder of
the employes

will

strike

in

sympathy

at

any time.

An

important electrical transfer was effected at
Eozeman, Mont., when the entire holdings of the
Gallatin Light, Power and Railway Company and
the Bozeman Street Railway Company were purchased by the Bozeman Light and Traction Company,
an incorporation of New York capitalists, with a
capital stock of $500,000. The new company proposes
to institute some radical changes in the present system, and new machineri' and equipment will be ordered at once. The street-railway system will also
be improved and enlarged, and additional powder will
be secured from power plants in that vicinity.
project is being pushed at Kooskia, Idaho, for
the construction of an electric road from that point
to Buffalo Hump, a distance of 80 miles.
Eastern
capitalists have been interested in the enterprise,
which is deemed a good one in view of the fact that
the system would reach several rich mines between
the two points.
large electrical power plant will be installed
shortly at Beaver, LTtah, where there is a network
of mines.
The power will be secured from the
Beaver River and will be used both for lighting and
for operating air compressors and hoists.
Wealthy
mine owners are backing the enterprise.
Senator Flannigan of Nevada has secured entire
control of the Nevada Power. Light and Water Company by purchasing 6,265 shares of the stock. The
plant is located at Reno, and the senator states that
the transaction represents an expenditure of $200,000
Extensive improvements in the plant are promi-cd.
G.

A

West

authorities

"Va.)

Texas and Mexico.

Clay County have given

Company

(W.

Austin, Texas, June i. It is reported that the
property of the San Antonio Traction Company,
which embraces one of the best-equipped electricrailway systems in the state, has been sold by the
McMillan syndicate to the United Gas Chemical Company of Philadelphia. It is further stated that the
new owners will make improvements and extensions
of the lines. The same company is said to be negotiating for the purchase of other street-railway

of Sullivan.
to the

County

have granted a franchise to the Fairmont, MorganCheat River Trolley Company, and a
franchise has also been secured in Marion County.
The survey will begin at once.
C.

town and

A
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On the Pacific Slope.
San Francisco, Cal., ilay 23.— The stockholders of
the Standard Electrical Construction Company have

_

voted to increase the capital stock of the company
to 100,000 shares, of which 30,000 will be issued at
'I'he money will be used to increase the comonce.
The offipany's facilities for carrj-ing on business.
President, R. J. Davis;
cers of the company are:
manager, A. M. Funk: secrotarj-, Harrison Dibblee.
G. G. Johnson has purchased the electric-road
franchise from the council of Los .Angeles, and will
construct an electric road along Sixth Street, from
Figncroa to the western city limits.
The Great Eastern Light and Power Company of

Sumpter, Ore., will erect an electric plant on the
John Day River capable of developing 6,000 horsepower. Randall H. Konip is local manager of the

The Silverton plant will furnish 1,000 horsepower
and the Salem system about 500.
The Angeles Water and Power Companv has been
incorporated in Washington with a capital stock of

The

object of the new company is to furnish the city of Port Townsend with water, gas and
electricity.
Ira Brownell and L. T. Rackard are the
incorporators.
The Meyers Falls (Wash.) Electric Light and
Power Company has been granted a 30-year franchise
for furnishing electric light and power in North
Port.
The Citizens' Light and Power Company of Seattle. Wash., has been incorporated with a capital
of $50,000. J. H. Kane and James Cafferty are the
incorporators.
P.
$50,000.

,

concern.

The beach interests of the West Coast Land and
Water Company in Pacific City, Orange County,
have been transferred to H. E. Huntington. The ininvolve the constrncMon of an electric road
from Los Angeles to the beach, by way of Santa Ana.
The Washington Water Power Company of Spokane, Wash., will construct an electric line to Glendale at an estimated cost of $16,000.
Robert N. Frick has filed a petition with the suterests

pervisors of Martinez, Cal., for an electric-railroad
franchise to the top of Mount Diablo. The proposed
line will run through various towns between Martinez and Mount Diablo.
The Department of Electricity will install a complete electric fire-alarm system in all of the schoolhouses of the school department in San Francisco.
The American River Electric Company is making
arrangements for the extension of its lines through
San Andreas to Stockton. The company contemplates the erection of an electric plant at Placerville.
The Pine Creek Power Company of Atlin, B. C,
will spend $50,000 in the erection and equipment of
L. M. Griffith is general mana new power plant.
A.
ager for the company.

—

Manager Fred G. Simpson
Seattle, Wash.. May 28.
states that the Ballard Electric 'Company of Ballard,
Wash., will increase the capacity of the present lighting plant. The plant now has a capacity of 2,500
lights and will be increased to 17,500 lights.

A

of furnishing 800 horsepower
power
for manufacturing purposes will be put in.
The City Council of Spokane, Wash., has granted
a franchise to J. P. Graves, manager of the Spokane
Traction Company the franchise runs for 25 years.
Hermann Rossi, a local real-estate man of Wallace,
Idaho, has obtained a franchise to construct and
Forty miles
operate a railway system in that city.
of track will be laid this summer and the system will
eventually penetrate the whole Cceur d'Alene district.
The old plant of the Skagway Light and Water
Company has been purchased by Dr. Scharschmidt,
representing the British Columbia Power and Manufacturing Company. It is the purpose of the new
company to take the plant to Atlin, where it will be
installed.
The consideration was $1,500.
Work has commenced in earnest on the Spokane
Cceur d'Alene electric railway. The contract for
the grading of the road has been awarded to M. D.
Wright and S. .-X. Eslick of Spokane. The company
will lay its own steel, erect poles, string wires, build
The overheadits own depot, wharf and approaches.
trolley system will be used.
plant

capable

;

The Oregon

Company, which

soon
have its lines completed to the city of Union, is
having surveys made through eastern Oregon. The
plant at Eagle Falls will cost over $200,000. and will
generate from 6,000 to 10,000 horsepower for transmission to the various towns and mines in eastern
Oregon.
The Union Light and Power Company of Salem,
Ore., has withdrawn its petition for a franchise and
has entered into a contract with the Salem Light
and Power Company to furnish power for 20 years.
Electric

will

The Union company

has already placed its order for
for its generating plant at
line will be built from the power and

Westinghouse machinery
Silverton.

.\

June

PERSONAL.
Edward

Hurst,

superintendent of the electriclight plant at Wilmington, Ohio, was killed a few
days ago while trimming an arc light. He in some
way came in contact with the wires.

Mr. C. F. Annett, assistant superintendent of telegraphs for the Illinois Central Railroad Company,
has retired. He is succeeded by Mr. Parsons, who
was in charge of the operating room.

Walter W. Wheatley, formerly superintendent of
the surface lines of the Brooklyn Rapid Transit lines,
has been selected to siicceed David Young as superintendent of the trolley system in Newark, N. J.,
and elsewhere operated by the new Public Service
Corporation. Mr.
Wheatley resigned from the
Brooklyn Rapid Transit last November, and has since
been engaged by the New York Central.
It

is

announced

that

Warren

Bicknell,

secretary

Aurora, Elgin and Chicago Railway Company has been chosen president and general manager
of the Lake Shore Electric Railway Company of
Cleveland, and that he has accepted the position.
He will assume his duties on August 1st, and it has
been said at the offices of the Mandelbaum syndicate
in Cleveland that he has resigned his position with
the Chicago road.
of

the

Fitzhugh Taylor, formerly a member of the editorial staff of the Western Electrician, and later connected as an engineer with the Underwriters' LabChicago, has accepted the direction of
a new course in fire-protection engineering, leading
to the degree of bachelor of science, in Armour
Institute of Technology
This is a new departure in
educational work, and will be established at the
beginning of the college year next fall. Professor
Taylor is a graduate of Armour, a student, and a
oratories

in

young man of excellent capacity and application.
With his qualifications and practical experience, the

new

course should be a valuable one.

Dr. Selim Hobart Peabody, educator and author,
who for the last year has been connected with the
St. Louis Exposition, as assistant .to the director of
Dr. Peabody's reputation
exhibits, died on May 26th.
as an educator and exposition expert was international.
He was in his seventy-fourth year. He
served successively as principal of the Burlington
(Vt. ) high school in 1852; professor of mathematics
professor of mathematics
at Fairfax, Vt., in 1853
and civil engineering at the Polytechnic College of
Pennsylvania in 1854; principal of the high school
at Fond du Lac, Wis., in 1859; superintendent of
schools at Racine, Wis., in 1862 professor of physics
professor of
at the Chicago high school in 1865
mathematics and civil engineering in the MassachuAgricultural
College
in
and
professor of
setts
1871,
mechanical engineering in the Illinois Industrial University in 1878.
In 1880 he was elected president of
the University of Illinois, which position he held
when
until 1891,
he resigned to join the staff of the
World's Columbian Exposition, as chief of the Department of Liberal Arts. Professor Cecil Peabody
of the Massachusetts Institute of Technology is a
son of the deceased.
;

;

;
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POWER TRANSMISSION.

generating plant to Salem, and will have three wires.

The Catawba Power Company

Rock Hill, S. C,
from $650,000 to

of

has increased its canital stock
$750,000., Dr. W. G. Wylie of
ested.
The company is erecting

New York

power plants for

electrical

SOCIETIES
The

is

inter-

one of the largest
purposes in the state.

AND SCHOOLS.

annual commencement of the
Worcester Polytechnic Institute will take place at
Worcester, Mass., on June 7th to nth. The annual
commencement lecture before the Washburn Engineering Society will be delivered by Harold B. Smith,
professor of electrical engineering at the Institute,
on the subject, "The Relation of the Electrical Engineer to Modern Social and Industrial Progress."
thirty-third

Entrance examinations to the Massachusetts Institute of Technology will be held at Boston on June
25th to 27th The Institute offers summer instruction during the months of June and July, the courses
of \yhich are open to persons not students in the
Institute, if they possess the necessary qualifications.
The continuity of effort and freedom from interruption made possible by summer work are of particular
value in many of the laboratory courses.

PUBLICATIONS.
A

Chicago hardware firm issues a catalogue of
2,460 pages that weighs i6Vi pounds.
It has a looseleaf binding mechanism by which new leaves can
be substituted

for old

ones.

TRADE NEWS.
Sealed proposals will be received until June 17th
for the installation of conduit, electric wiring and
gas-piping systems for the National Bureau of Standards, Washington, D. C, in accordance with the
drawings and specification, copies of which may be
obtained at the office of the superintendent of construction, or by addressing James Knox Taylor, supervising architect, Treasury Department, Washington, D. C.

The

large

increase

in

sales

of integrating watt-

meters and other electrical recording instruments by
the Westinghouse Electric and Manufacturing Company has made necessary an extensive addition to the
Newark works of this company. It is asserted that
this factory is the finest and best equipped of its
kind in the w'orld, and the extension now being made
will practically double its size and productive powers.

The company manufactures

its

own meter

tools,

jewels and special appliances, so that the quality
for which "Westinghouse" is a synonym prevails
throughout. While the mechanical features are the
best of their kind, equal attention has been given to
the question of the comfort and convenience of the
3,000 employes.

BUSINESS.
The

Central Electric Company of Chicago is handling direct and alternating-current desk brackets,
ceiling and battery fan motors and ventilating fans
of every description.
Catalogues describing this apparatus will be sent upon request.

The Bryan-Marsh Company, 136 Liberty

New York

Street,

reports business in a most prosperous
condition. The month of May was the banner month
in the company's existence.
The company makes
everything in incandescent lamps, and its product
is meeting with general satisfaction.
city,

T. H. Howard of the
Phojni-x Glass Company,

Pittsburg office of the
who attended the recent
National electric-light convention in company' with
A. H. Patterson of the New York office, states that
the demand for Phoenix inner and outer globes was
never as brisk as it is at present. As is well known
the Phccnix company is one of the oldest inanufacturers of globes and other electrical glass^vare.
The excellence of its product is well known.

ILLUSTRATED ELECTRICAL PATENT RECORD.
issued (United States Patent
Canal
North Adams, Mass.

728,8^.3.

Electric

System.
Frank Adams,
Application filed July 29,

1902.
i*ower is conveyed to the boat motor from a trolley wire
running alone the canal. The trolley wire is supported on
brackets, and guards are arranged adjacent to the
brackets to guide the trolley over the brackets. Oo ihe
boat means are provided for taking up the slack of tlie
flexible conductor wire leading from the trolley wire to
ihe boat motor.

Device for Telephone Systems.
Edward P. Baird, Evanston, 111., assignor to the
Baird Manufacturing Company, Chicago, 111.

728,833-

Signal

Application

filed

April

14,

1902.

In this device there IS a flexible body having a- part securely held, and having a yielding part adapted to be
Means are provided for vibrating the flexible
vibrated
body, and an abutment is positioned lo be engaged by the
flexible body, which is extended beyond the abutment to
form a part free to vibrate.

Vulcanized Kcrite Compound. William R.
Brixcy. Seymour, Conn. Application filed March

728,851,
20,

A

1903.

crude kerite compound formed by mixing coal tar,
linseed oil and sulphur and vulcanizing the

asphalt,

mixture

is

patented.

Office)

May 26,

iQOj.

Electrical Ignition Apparatus for Gas En72S.882.
gines.
WiUard E. Dow, Braintree, Mass. Application filed August 2, 1902.
In an apparatus for operauug a gas engine are a source
of energy, an induciion coil, a sparking device operated
thereby tor driving the engine, a condenser, a mechanical
interrupter and a vibrator. The interrupter and vibrator
arc in series with each other in a shunt circuit around the

condenser.

72S.SS3.

Elcctrothermic

Andrew J.
Instrument.
Application filed July

Downes, Philadelphia, Pa.
29,

1902.

An electrotherniic instrument for surgical use is described, the combination of the jaw having an electrical
resistance contained in a recess therein, an external
terminal post, a tunnel formed in the metal of the instrument, and a conductor conlained in the tunnel and connecting the external terminal post with the resistance in
the Jaw.
728,891.

Starting

Means

for

Vapor

Electric

Lamps.

FHchtner, Englewood, N. J., and
Charles W. Denny, New York, N. Y., assignors
to George Westinghouse, Pittsburg, Pa.
Appli-

Stanwood

cation filed

E.

August

In this device

23,

1902.

two or more lumps are arranged

in series;

a starting band for each lamp is arranged in proximity to
the negative electrode thereof, and conductors connecting all the starting bands lo ihe positive main are attached at a point in advance of where it enters the first
lamp oi the series. (See cut, next page.)

Means

Operating Reversing Switches
Edwan R. Gill, New York,
N. Y., assignor to the Invention Developing
Company. Application filed October 6, 1900.
A mechanical circuit-reverser for electric cars contains
an electric motor having two oppositely wound fleldmagnet coils, operating means driven by the motor, and a

/- 5,901.

for

on Electric Cars.

switch moving with the operating means acting first to
close a break in the circuit of the inactive field-magnet
coil and then to open the active circuit of the motor.

Electric Arc Lamp. John O. Girdlestone
Carl F. G. Thorkelin, London, England.
Application filed June 23, 1902.
In the lamp are a combination of carbon holders, con-

7- ^,902.

and

verging guides for the holders, a spring-controlled drum
for each holder, a flexible connection between each holder
and its drum, a brake, eleciromagnels conirolling the
brake, and an operative connection between (he springcontrolled drum. The brake and the electromagnets are
so disposed that each drum can turn in one direction

June

6,
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459

under the action of its spring independently of the other
drum and of the brake wnile the movement of the brake
causes or allows the simultaneous movement of both the

Cleveland, Ohio.

drums for striking or feeding ihe arc. Means for limiting
the amount of rotation of the drums and an elecircmagnet
for directing the arc are provided.

The separator for storage-battery elements comprises a
thin corrugated sheet provided with a number of perforations, and means on the sheet to hold the perforations out
of contact with one of the battery elements.

Electrical Cut-out and Regulator. Henry
728,942.
Leitner. Woking, and Richard N. Lucas, Byfleet,
England. Application filed December 22, 1902.
£ombined with a battery charged by a dynamo are a
magnetic cut-out, comprising a fluid magnet and an armature; one of the pans has a double winding, a main circuit through the dynamo battery and one of the windings.
and a branch eircuit Ihrough the dynamo, battery and
other oF the windings, a switch in the main dynamo circuit and a connection between the switch and the armature. The connections are such that when the voltage of
the dynamo falls below that of the battery, the battery
current will pass in reverse direction to the dynamo current through both windings of the cut-out and cause the
switch to break the main dynamo circuit.

Application

filed

November

25,

1901.

Method of Electrical Distribution and Se729.103.
lective Distribution.
John S. Stone, Cambridge,
Mass., assignor to the American Bell Telephone

Company

of Massachusetts. Original application
April 4, 1S94. Divided and this application
filed July 10, 1902.
The method of selectively regulating and controlling the
filed

of vibratory electric currents simultaneously impressed upon a main line or signaling circuit, consists in
varying or adjusting one of the elements of a resonant circuit associated with the main line or signaling circuit.

flow

Apparatus and Circuits for ElecDistribution and
Selective Distribution.
John S. Stone. Cambridge, Mass., assignor to
the American Bell Telephone Company of Massachusetts.
Original application filed April 4,
Divided and this application filed July 10,
1894.
Electrical

729.104.

trical

Electric
Display AppaInterchangeable
728,944.
ratus.
Deronda Levy, New York, N. Y., assignor to the Mason Monogram Company,
York. N. Y. Application filed February 10, 1903.
In the apparatus are a series of electiic switches combined wiih a rotary commutator for acting on the switches.
The commutator comprises the frame having a series of

New

Means are provided for impressiog a multiperiodic lui:upon the main line, and resonant circuits associated
with the main line are attuned to the frequency of one of
the simple harmonic componenis of the vibratory current.
Means for varying one of the elements of the associated

rent

resonant circuits are provided.

Sparking Igniter for Explosive Engines.
Alonzo C. Mather, Chicago, 111. Application filed
September 26, 1900.
This is an electric igniter. A pair of electrodes, cne

72S.950.

movable

is

placed in the explosion chamber.

Telephone-toll Slot Machine.
Paca, Erie, Pa. Application filed

728,964.

William
August

S.

.

26,

1902.

The combination consists of a box with a stationary top
plate thereon having openings for different-sized coins,
and having recesses in its under surface. Another stationary plate below the top plate has corresponding discharge openings for dtfterent-sized coins, and oiher
narrower openings for discharging undersized coins.

Thermoelectric Generator. Albert Tissier,
729,108.
Paris, France.
Application filed November 30,
1900.
By the method described a substance is manufactured
for use as a thermoelectric generator by reducing to fine
powder a natural quartz mineral, the molecules of which
are of a tubular or funicular formation, mixing powdered
metallic zinc with the powdered quartz mineral and working the two together until a homogeneous mass is obtained, and then subjecting the mass to an intense heat.
.

729,114.

H.

material.

Telltale for Ships' Running Lights. John L.
729,159.
Hall, Schenectady, N. Y., assignor to the General Electric Company of
York. Application filed July 30, 19DI.
are
provided
Means
for indicating the extinguishment of
an electric signal lantern and consist of. an audible electric signal, a lamp connected in parallel, an electromagnet
in circuit with the lantern, an armature for the electromagnet connected with the line, and a contact adjacent to
the armaiure connected with the audible signal and the
lamp. When the lantern circuit breaks, the armature will
close through the audible signal and the lamp, and shunt
the electromagnet.

New

Indicating Instrument. Caryl D. Haskins,
Schenectady, N. Y.. assignor to the General Electric Company of New York.
Application filed

729,164.

February 28, 1901.
The instrument is provided with two relatively moviible
parts having indicating members intersecting each other
at acute angles.
One of the members has an inclination
which throughout

igo2.

radial slots and a series of longitudinal commutator bars
seated in the slots and provided with projecting fingers
in predetermined arrangement for co-operation with the
switches.

connector extending from the positive element up through
the electrolyte, and a protector for the portion of the connector not in coDiacti with the element composed of a
coating of a greasy substance and a sheathing of insulating

Alternating-current Arc Lamp. Malcolm
Baker, East Liberty, Pa., assignor to the
.

its indicating length subtends only a
fractional angle of the extreme deflection of the instrument, whereby a selected angle of scale reading may be
effected.

729,166.

X-ray Tube.

Mass.

Application

John 0. Heinze,

March

Jr.,

Chelsea.

1903.
In the tuhe are an anode, a caihode and a metal funnelfiled

19,

shaped means insulated from and located between the
anode and cathode to concentrate the cathode stream so
as to form a small fixed area of bombardment on the
anode.

729.171.

Electric Heating Fabric.
Joseph M. C.
filed
Valdoie,
France. Application
_

Herrgott,

August

1902.
The fabric is of weft-threads forming both textile material and conductor of electricity in which an insulated
metallic conducting element is wound spirally around a
central core of textile material, such combination having
the desired qualities of conductibility, flexibility and
12,

strength.

High-potential Line Switch. Edward M.
Hewlett, Schenectady, N. Y., assignor to the
General Electric Company of New York. Ap-

729.172.
728,968.

cago,

Battery Chute. Frederick E. Paradis, Chi111.
Application filed July 23, 1902.

A receptacle for batteries is described comprising a
cyiindric cast-metal receptacle having a closed integral

plication filed August 16, 190D.
A line switch for high-potential currents comprises a
casing containing an insulating liquid submerging the
contacts, clamps for attaching the casing to a pole or
other support, an overhanging top for the casing and insulators on the under wall of the overhanging top, through
which the line terminals may be led.

iffllJ

m^f
NO. 728.891.

??5^^^^

STARTING MEANS FOR VAPOR-ELEC-

NO. 729,114. -ALTERNATING-CURRENT

lower end and a laterally extending peripheral interrupted
flange at its upper end. A cover is provided with a peripheral depending flange constructed to telescope and fit
upon the upper end of the receptacle and provided with
inturned interrupted flange extensions.

Method of Varying the Output of Trans728,970.
formers. John S. Peck, Pittsburg, Pa., assignor
Westinghouse Electric and Manufacturing
Company. Application filed August 4, 1902.

to the

The method consists in dividing each winding iijto a
number of substantially equal sections and connecting the

sections of each winding in series for a relatively low rate
of alternations and output and connecting them in parallel
for a relatively high rate of alternations and output.

Electric Heater. Edwin F. Porter, BosMass., assignor to the Bay State Electric
Heat and Light Company, Jersey City. N. J. Ap-

728.973.
ton,

plication filed

February

6,

1900.

One or more heat-develo(>iLg electiic conductors form
the heater. A fan for displacing or removing the heat is
operated by a motor.

System of Motor Control. William H.
Powell,' Erie, Pa., assignor to the Keystone ElecApplication filed Febtric Company, Erie, Pa.

728,975.

ruary 27, 1902.
The method of accelerating

a motor consists in passing
a current through the armature, generating an initial field
of excessive strength, gradually reducing the strength of
the field by reducing the resistance in shunt to a field
winding and gradually reducing the loss in effect of the
winding by an increase in effect of another winding.

System of Motor Control. William H.
Powell, Ampere, N. J., assignor to the Keystone
Original application
Electric Company, Erie, Pa.
Divided and this apfiled Februar>' 27, 1902.

-28,976.

plication filed July II, 1902.
In the system are an armaiure, a field-magnet, a resistance in shunt to a winding of the field-magnet, and
means for diminishing the resistance. A second winding
is normally connected directly across the armature.
728.994.

Telephone Lock.

William H.

Scott,

St.

Louis, Mo., assignor to the Controller Company
of America, St. Louis, Mo. Application filed

June 25, 1902.
A locking-dog which is normally in the pathway of a
vertically movable locking-bar is removed by a deposit
coin being directed against it by an actuating coin, which
permits of the upward movement of the locking-bar,
Trolley Wheel and Holder. Frank D. Moon.
729.082.
Lockport, N. Y.. assignor to the National Trolley
Manufacturing Company, of New York. Application filed August I, 1902.
An improved trolley wheel contained within a forked
holder

is

described.

Separator for Storage Batteries. Elmer A.
Sperry, Cleveland, Ohio, assignor to the National Battery Company, Jersey City, N. J., and

729,100.

Westinghouse Electric and Manufacturing Company. Application filed June 26, 1902.
Tbe resistance of the arc is regulated by two coils, each
provided with a separate core, one coil being in series
with the lamp-electrodes and the other in shunt thereto.
The cores are so placed as to act differentially upon each
other.
(See cut.)

Motor-control System. Charles E. Barry,
Schenectady, N. Y., assignor to the General ElecCompany. Application filed February 12,
tric

729. 117.

1902.

The device consists of a motor circuit, a controller in
the circuit, a separate switch which operates to open the
circuit either on overload or underload, and means are
provided for antomattcally resetting the switch when the
controller is moved into its first operative position.
Third-rail Electric-railway System. Gus729, 120.
tav Bertram, Brooklyn, N. Y. Application filed

February

28,

1903.

A contdct arm adapted to be connected with the truck of
a car is provided with an upright member, to the bottom
portion of which a shaft is transversely mounted and a
loosely
Collars are
trolley arm is- pivoted thereto.
mounted on the shaft and connected with the side portions
of the trolley arm below its pivotal support. Springs are
upright
the
collars
and
placed on the shaft between the
member, and a trolley wheel is mounted in the end of ihe
trolley arm.

Trolley-wheel Bearing. George E. Chapman, Cleveland, Ohio. Application filed October

729. 130.
29,

igo2.

An improved bearing inclosed within a casing and having an upper and lower oil-chambec is described.
Switch-control Mechanism. Paul L. Clark,
Schenectady, N. Y., assignor to the General ElecApplication filed September 11,
tric Company.

729. 134.

1902.

The system comprises a number of separately controlled
switches and automatic means for opening or closing one
or more switches simultaneously.
Albert N. Connett, London, England, assignor to the General Electric
Company of New York. Application filed February 21, 1901.
The system consists of a conduit structure having means
accessible from tbe roadway for actuating the same.

729.,136.

NO. 729,420.

NO. 729,315.-

—TELEGRAPH

SYSTEM.

LIGHT.

ARC LAMP.

TRIG LAMPS.

Electric Railway.

Plow-raising Means for Conduit Railways.
Albert N. Connett. London, England, assignor
to the General Electric Company of New York.
Application filed February 21, 1901.

729^,137.

A collector is suspended from an electric car by chains
so arranged as to raise or lower the flow in a conduit

Contact Device for Electric Railways. EdY.. assignor
Company of New York.
Application filed January 31, 1900.
A contact shoe comprising a rigid strip of conducting

729,173.

ward M. Hewlett, Schenectady, N.
to the General Electric

metal and a separate vertically resilient conducting
ber mounted on each end is described,

mem-

Dynamo-electric Machinery. Henry M. Ho729,175.
bart, Berlin, Germany.
Application filed February 6, 1902.
In dynamo-electric machines the combination of winding is provided with end connections and permanently
closed circuited conducting paths in inductive relation to
the end connections and adapted to form the seat of induced currents.

Incandescent Electric Lamp. Herman J.
New York, N^, Y. Application filed January 27, 1903.
The lamp comprises a vacuum chamber, a hollow stem

729,182,

Jaeger,

with platinum wires sealed therein, aud an exhaust tube
joined or fused to the inside wall of the hollow stem beiweeQ its bottom end and tbe platinum-wire seal.

Transmitter Arm,

William Kaisling, Chiassignor to the Kellogg Switchboard
and Supply Company, Chicago, 111. Application

729,184.

cago,

111.,

December 8, 1902.
transmitter arm arranged to receive and carry a telephone transmitter is described.

filed

A

Induction Motor. Hans S. Meyer, Rugby,
England, assignor to the General Electric Company of New York. Application filed January 11,

729,199.

1901.
In combination with an induction motor are automatic
means constructed and arranged to vary the potential ar
the motor terminals in such a manner as to cause it to increase with an increase of the load on the motor and to
decrease with a decrease of the load.
Self- regulating System for Electric Light
and Power. Morris Moskowitz, Brooklyn, N. Y.,
assignor to James H. Young, trustee, New York,

729,206.

N. Y. Application filed March 3, 1902.
A motor is provided for actuating the field coils of a generator, and there are means for varying the speed of the
field magnetism of the exciter inversely
with variations in the armature current of the generator.

motor and the
729,211.

Norwood,
Clarence
H.
assignor to the Siemens & Halske

Circuit-breaker.

Chicago,

III.,

Company of America, Chicago,
Application filed November 4, 1899,
Electric

111.

In combination with an electromagnet having suitable

Rye,
Storage Battery. Robert Darling,
N. Y. Application filed December 26, 1901.

circuit connections for increasing its effective energization upon overload and permitting of effective de-energization upon underload is a single armature for the electromagnet normally held in an intermediate position, and
a single means for holding the switch in a closed position,
the armature being adapted when further attracted by the

la the combiudtion are a negative element and a positive element consisting in part of mercury, of a metallic

electromagnet npon overload to operate tbe means to
release the switch, and being further adapted when re-

system.
729,,140.
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leased by the electromagnet Dpon underload, also to opermeans to release the switch.

ate the

Electric Railways. Jesse S. Pevear, Schen729,216.
ectady, N. Y., assignor to the General Electric

Company of New York.

Application

lenbeck, Pottawattamie County, Iowa,
tion filed

729.304.

A

Dynamo-electric Machine. Henry G. Reist,
Schenectady, N. Y., assignor to the General ElecApplication
tric Company, Schenectady, N. Y.

729.219.

filed

January

1903.

6,

Contained in the machine of the internal revolving Geld
type is an armature having a hollow cylindrical core,
armature conductors projeclioe beyond the core, supporls
carried by the core for supporting the projectinE ends
externally, and adjustable means applied internally for
forcing the conductor ends against the external support.
4

'

11,

Moisture-proof Switch Casing. Ernest L.
Etheridge, Brooklyn, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed November 13, 1900.

Jan-

filed

Applica-

1902.
An electric signal in combination with a track mechanism is described.

28, 1903.
A sectional-conductor electric railway is described,
having a number of vaults located at inter^'als along the
way, a number of switches in each vanlt adapted to control a certain number of the sections of the sectional conductor. Means independent of the switches for renderiog
each vault dead when no current is being taken from any
of the sections of the sectional conductor controlled by
the switches in the vault are provided.

uary

February

June

moisture-proof casing for an electric switch consists
of a body having substantially uniform radial dimensions
and contains a transverse chamber with two shoulders in
its lower side for the switch.
A cap covers the entire top
of the chamber, and means are provided on the cap for
packing the stem of tbe switch.

Current Transformer for High-voltage CirAugustine R. Everest, Lynn, Mass., assignor to the General Electric Company, Schenectady, N. Y.
Application filed March 21, 1902.
The transformer comprises an annular secondary core

729.305.

cuits.

and winding, tubes of insulation inside and outside of the
secondary, and a primary winding passing through the
inner tube and outside of tbe outer tube.

Electric Arc Light. Walter C, Fish, Lynn,
Mass., assignor to the General Electric Company,
Schenectady, N. Y. Application filed January

729,315.

1902.
An arc lamp is described having a number of arcs connected in series, independent clutches for the several
movable carbons, a common regulating magnet governing
all arcs, and a branch circuit for materially weakening
tbe power of the magnet at a determinate position of its
core, whereby all carbons are fed simultaneously. (See
cut on preceding page.)

27,

Means for Treating Nervous Diseases by
Electromusical
Vibrations. Henry
Fleetwood,
Los Angeles, Cal, assignor to the E. M. M.
Curative Company of California. Application

729,317-

May 5, 1902.
The apparatus consists of a static machine, a musical
instrument and suitably insulated conductors connecting
the electric machine with the musical instrument. Suitable insulated conductors and magnets connected with
insulated conductors are provided with means for applying the musical vibrations and magnetism to the patient
being treated.

filed

729,323. Circuit-breaker for Storage Batteries. Henry
Garrett, Dallas, Texas. Application filed August
1902.
In the device are feed-wires of opposite sign to be connected with the battery terminals, and a switch mechanism for connecting and disconnecting the feed-wires. An
electrically operated mechanism is connected by a normally open shunt-circuit with the switch mechanism for
controlling tbe same, and an electrical relay mechanism
is connected with the mains of opposite sign and energized thereby. The relay mechanism has a contact connected with the shunt-circuit for energizing the same.

5»

NO. 729,441.
729,222.

— ALTERNATING-CURRENT

Electric

Los Angeles,

Heating Pad.
Cal.

MOTOR.

William Rickards,

Application

filed

April

29,

1901.
etectrotherapeutic pad is constructed in two or more
parts or sections, each section comprising an insulating
medium, having radiating conductors included therein,
and independent terminals therefor. A connecting device
extends between the adjacent sections to join them to one
another.

An

System of Electrical Distribution. Charles
P. Steinmetz, Schenectady, JST. Y., assignor to
Schenectady,
the General Electric Company,

729.234.

N. Y. Application filed January 2, 1901.
The combination consists of a power-transmission

line

a source of current connected thereto, the electromotive-force wave of which differs from the sine form. A

and

consumption circuit is supplied from the transmission
line, and means for allowing only a sine wave of current
to pass from the transmission line to the consumptioo
circuit are provided.

System of Electrical Distribution. Charles
P. Steinmetz, Schenectady, N. Y., assignor to
the General Electric Company, Schenectady,
N. Y. Application filed January 2, 1901.
A combination of a constant-potential circuit and a codstant-curreot circuit is electrically connected by a currentcarrying medium having its electrical constants so proportioned as to automatically transform current of the
character flowing in one of the circuits into current of the
character flowing in the other.

Charles P.
Protective Device.
Electric
Steinmetz, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed November 16, 1901.

729.236.

The device consists of a constant-potential circuit, a
device
thereby and a
constant-current
circuit fed
responsive to voltage of the constant-current circuit for
opening the constant-potential supply circuit.
Electric Battery. Edmund Tweedy, New
729,240.
York, and Isaiah L. Roberts, Brooklyn, N. Y.,
Tweedy, Danbury, Conn, asand George
signors to the Roberts Battery Company. Apfiled
plication
May 22, 1900.

R

electric battery is described.

Switch. Henry Bayer, Schenec729,255.
tady, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed
Electric

January 28, 1901.
A spindle, a contact

block mounted loosely thereon, lags
OD the spindle to rotate the block with lost motion, and a
sprine to move the block transversely with respect to the
spiodle constitutes the device.

Arthur J.
Telephone-receiver Holder.
Briggs, Allegheny, Pa. Application filed Sep-

729,267.

tember 6, 1902.
The device described

consists of a stand, receiver and
receiver-rest of a portable telephone, having an upright
arm removably secured to the stand, and supporting
means for the arm.

Transmission of Power. Harold W. Buck,
Niagara Falls, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed February 7, 1901.

729,269.

In the combination are a source of direct current, a
motive device, a number of electrodynamic intensifying
devices, a namber of circuits connecting the source to the
intenstfyiog devices, means for introducing resistance
Into one of the circuits and simultaneously withdrawing
TMistaoce from another, and circuit connections between
the motive device and the Intensifying devices.

729,276.

Albert
E.
Neb., assignor of one-half to

Electric

Omaha,

Signal.

uary' 31,

Caughey,
J. E- Hol-

1901.

One claim reads: The combination

of multiphase mains
produces a power-factor meter consisting of relatively
movable members, one of which is free to adjust its position with respect to another, means for supplying one
member with current of a given phase, and means for
supplying another member with relatively phase-displaced
currents from the mains.

729,366.

Pa.

Frederick Lehrmann, Turtlecreek,
Application filed April 2, 1903.

Trolley.

A trolley having devices for holding the trolley wheel in
engageiuent with the trolley-wire is described.
729,369.

729.235.

An

Power-factor Meter. Otto Holz, SchenecN. Y., assignor to the General Electric
Company of New York. Application filed Jan-

729.343.
tady.

Electric

York, N. Y.

1903

6,

Induction-motor Armature. Elihu Thom729,449.
son, Swampscott, Mass., assignor to the General
Electric Company, Schenectady, N. Y. Application filed Januarj' 2S, 1903.
In the laminated structure of an armature is a combination of sheet-metal pieces, so shaped tbat they may be
assembled at different angles relative to each other, and
means for holding the sheet-metal pieces together are
_

provided.

Brush and Method of Making Same. WillWallace, New York, N. Y., assignor to
Goldmarck & Wallace, New York, N. Y. Application filed February 27, 1903.

729,45s.

iam

J.

Brushes for dynamo-electric machines and the process
of manufacturing them are described.

Gas Burner and

729.471.

Self-igniter.

Willson, Amenia, N. Y.

Application

Charles T.
filed Feb-

ruary

9, 1903.
A device consisting of a burner and gas receiver is described as having an element movable by gas pressure, a
seal vessel detacbably secured to and opening into the
gas receiver, a gas-conducting element carried by tbe
movable element and operating in the seal vessel, and a
flexible gas-conducting tube connected to the gas-conducting element and to the burner.

Lightning Arrester. Adoniram J. Wilson,
N. J., assignor to the Hall Signal
New York, N. Y. Application filed

729.472.

Westfield,

Company.

April 24, 1S99.
In the lightning arrester is a combination of a soft-iron
core, a coil of coarse wire surrounding the core and insulated therefrom, the turns composing tbe coil being
insulated from each other, and a ground terminal insulated
from and in proximity to the coils.

Electric Railway.
Granville T. Woods and
Lyates Woods, New York, N. Y., assignors to
the General Electric Company, Schenectady,
N. Y. Application filed November 24, 1900.
The mechanism for controlling the service-conductor

729.481.

switch for an electric railway

is

described.

Mechanism for Making and Breaking Electric
Circuits.
Harry B. Wren, Washington,
D. C, assignor of thirteen-fortieths to John J.
Cassedy, Forest Glen, Md., and Walter R. Hensey and M. Leroy Gough, constituting firm of
Hensey & Gough, Washington, D. C. Applica-

729.482.

tion filed

May

27, 1902.
device for making and breaking •lectrie circuits conterminals and a series of switches for
each series of terminals. The switches are adapted to
connect tbe terminals and a series of key-operated levers
are adapted to operate simultaneously each series of
switches successively.

A

sists of a series of

W^ireless Telegraphy. James F. King, New
York, N. Y. Original application filed February
Divided and this application filed July
1902.

729.497.
5,

23, 1902.
In the receiving apparatus for wireless telegraphs are a
coherer and a combined magnetic decoherer and induction coil, the primary of the induction coil comprising tbe
exciting coil of the decoherer. (See cut.)

Igniter for Gas Engines.
N. Y. Original

729.499.

Schenectady,

August

John MacHaffie,
application

filed

Divided and this application
1901.
filed October 3, 1902.
An electric igniter is described consisting of two terminals which rotate with respect to each other, each Carry12,

ing a disk.

Heater. Max Loewenthal, New
Application filed December 8, 1902.

An electrically heated iron having a body portion provided with socketed contacts, a removable lesistance
within the body of the iron, and spring-contacts connecting the resistance electrically with the socketed contacts
constitutes the heater.

729,411.

Surface-contact Railway System.

William

B. Potter, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.

Application filed February 11, 1S99.
The system comprises a combination of a source of current, sectional conductors, and electromagnetic switches
for connecting the conductors in sequence to the source of
current as a vehicle passes over the road. Means carried
by the car for shunting leakage currents from the sectional conductors directly through the car to ground are
provided.

Field-magnet Structure. Henry G. Reist,
Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y.
Application
filed April 11, 1902.

729,414.

A field-magnet structure together with coils and braces
applied to the sides thereof is described.

NO. 729.497.

— SPACE-TELEGRAPH

Electric Switch.

729,503.

Thompson.
November

O.
filed

Telegraphy. Henry A. Rowland,
Baltimore. Md., assignor to the Rowland Telegraphic Company, Baltimore, Md. Application

729.420.

filed

Art

of

December

2,

An improvement

1S99.

telegraphy is described
which consists in impressing an alternating electromotive
force upon a line, adjusting the difference of phase between the impressed electromotive force and the resultant
current to zero at or near the point of transmission, and
modifying a predetermined number of the semicycles of
current to represent each character transmitted.
(See cut
on preceding page.)
in the art of

Volt-ampere Meter. Maurice C. Rypinski
and Joseph Le Conte Davis, Schenectady, N. Y.,

729.422.

assignors to the General Electric
Schenectady, N. Y. Application filed

Company,

March

31,

1902.

A hot-wire volt-ammeter comprising a wir» responsive
amperes and one responsive to volts, and means for
multiplying together their expansions is described.

to

Alternating-current
Motor.
Charles
P.
Steinmetz, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady N. Y.
Application filed February 12, 1903.

729,441.

In combination with an induction motor having its
primary member provided with a multiphase winding and
Its secondary member with a short-circuited winding and
with a winding of the direct-current type, are means for
connecting the motor windings to a siogle-phase source
of supply in such a manner that a starting torque will be
produced. (See cut.)

New

is

York, N. Y.

Application

19, 1902.

The mechanism
switch

SYSTEM,

Tage Muller and Charles

for

operating

an

automatic

electric

described.

Attachment for Electrical Conduits. Adnah
McMurtrie, New York, N. Y., assignor to
Thomas & Betts, New York, N. Y. Application
filed January 11, 1902.
The attachment for electrical conduits comprises an
attaching member, and a stud or supporting member capa-

729.505-

ble of angular axial adjustment relatively to the attaching

member.

Coupling for Electrical Conduits. Adnah
'McMurtrie, New York, N. Y., assignor to
Thomas & Betts New York, N. Y. Application

729.506.

filed

November

21, 1902.

A threadless coupling is described comprising a compressible member to be seated upon and engage a conduit
end and presenting outwardly cam surfaces, and a compressing member to bo seated upon the compressible
member and provided with co-operating cam surfaces to
compress the same when rotated thereupon.
Reissue.
Receiver for Electromagnetic Waves. Reginald A. Fessenden, Pittsburg. Pa. Application
Original No. 727,331, dated
filed May 5. 1903.

12,115.

May

5, 1903.
A receiver for electromagnetic waves having a small
heat capacity and consisting of a small quantity of liquid
is described.

1
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Marconi Space-telegraph Station

in

13,

No. 24

1903

nected, respectivel}', to the
aerial
and ground.
^^^henever the oscillating current is produced In the

ends of the coherer

Mention has been made lieretofore in tlie Western
Electrician of tlie Marconi space-telegraph station
in Chicago, between wliich and a similar station in
Milwaukee. 8i miles distant, messages were exchanged for the first time on June ist. Readers of

primary

to

he interested in the brief description of the equipment, herewith presented, with the

less

Chicago.

this journal

will

accompanying

pictures.

oi the "wireless" work that has been
done in the United States by the American company
operating under the patents of Alarconi has been

Nearly

all

done on the Atlantic seaboard, and the Chicago and
Milwaukee stations, with
exception of three in
are the first regular
Marconi outfits to be established west of New York.

secondary and the aerial oscillating.
The aerial wire must be arranged so that it
is accurately in
tune with the primary oscillating
it

starts the

circuit.

This combination of circuit produces a very much
damped w^ave than the original and enables
several tunes to be sent from the same wire.
The recer\'ing instrument in general use is the
combination in which the coherer takes the chief

place.

The

coherer consists of a very small quantity of

from somewhere

its

neighborhood of a million
This property is used to actuate
a relay which works a sounder or inker.
The later form of receiver, the magnetic detector,
works on an entirely different principle. A varying
magnetic field is produced in iron.
The induced
magnetism lags slightly behind the inducing magnetism. Now Marconi discovered that when a rapidly oscillating magnetic field w'as brought to bear
on this iron, the lag was immediately reduced, and
this sudden change in magnetism was made to produce a sound in a telephone receiver. In its practical form the magnetic deabout 500 ohms.

'

^gHj

tector

consists

''»

of iron

moving through two

.7']

Both the Chicago and -Milwaukee plants are on the
shore of Lake Michigan,
the former at the foot of
Oak Street and the latter in
Lake Park. It is the Chiis
that
equipment
cago

The

|

pass,
the
other coil being connected
with a telephone. The band
is kept moving past a mag-

i

net.

The sound heard

the

receiver

|

[

t

possibilities.

;

unless
i

j

'

of the Marconi stations.
Fifteen aerial wires run to
the top of each mast, and

'\

which has
the "ground,"
of necessity to be very good,
forms a circle around the

The ground
plates,

and
two

consists of zinc
into

house.

coupled to the alternator,
which generates current at
500 volts to the 20,000-volt
transformer. The spafk is

The Marconi system of
space telegraphy consists of
producing a Hertzian %vave
with the transmitting apparatus and detecting it either
by the coherer or the later
instrument called the magUp to the
netic detector.
present time the only practicable method of producing
Hertzian

wave

is

means of a

spark.

Origi-

a

produced across the terminals

the

transformer.

as

it

is

found

sufficient for

transmission to Milwaukee.
The spark gap is about four
millimeters in length.

At Milwaukee

nally

current

fected

comparatively small amount of energy is required.
A centimeter spark gives a range over land of about
£0 miles with a i8o-foot mast, although a great deal
depends on the number of aerial wires put up. This
is equivalent to ico miles at sea.
At the Chicago-Milwaukee stations a tuned wave
is
always used. The method in use consists of
bridging the spark gap -\vith nnpedance and capacity
calculated to give the wave required. Every time
a spark is produced an oscillating current is formed
The impedance forms the primary
in this circuit.
of a transformer of several turns of wire in the
secondan-. The ends of this secondary are con-

of

About one-quarter of the
full power is at present used,

by

transmission was efby connecting one
side of a spark gap to the
aerials, and the other side
to the ground.
The resulting wave more closely resembled the crack of a
whip than a musical note.
It
was found that in receiving the w-ave, although fairly long distances could be spanned,
atmospheric disturbances interfered greatly with
u^ed now,
reading. This system is occasionally
as it has great carrying power over land and a

Experiments are being conducted so that it
will be possible to record
the message this instrument
receives, although any addition of apparatus
always
tends to increase the difficulty of operating.

and Milwaukee stations.
At Chicago the power is
supplied from the directcurrent mains at about 220
volts. This drives a twohorsepower, motor directly

extend

these
feet

clockwork

goes
wrong, and
the speed of receiving
is
limited only by the op-

The two types of receiving instruments described
are in use at the Chicago

radius.

the
Connections with the
earth.
aerials and the ground are
brought separately into the

about

the

motor

erator.
j

all

in

is

No adjustment
whatever
is
needed.
1
cannot get out of order

transmitting and receiving
instruments. The apparatus
in use is similar to that in

feet

in

like

the
sound of the spark at the
transmitting end. This receiver is wonderful in its

j

masts, which are esto the system, are

25

band

oscillations

.^l

about 230 feet high, and at
the foot of each is a small
house for sheltering the

mast

a

the
j

illustrated.

sential

of

around one of which

coils,

the

.-\laska,

resistance suddenly decreases

in the

is

alternating

taken at 500 volts

from the mains arid used
directly on the transformer.
In

other respects the
are similar.
The stations were erected
primarily
for the purpose
(
of testing fresh-water conditions, and soon others
Vessels
will
be erected on the Great Lakes.
will be fitted with smaller apparatus sufficient to
keep them in communication with land at any part
all

'

stations

MARCONI SPACE-TELEGRAPH STATION IN CHICAGO.
metal filings between two silver plugs, all enclosed
in a glass tube from which the air has been exThe first arrangement Marconi used for
hausted.
receiving was to connect one side of the coherer
but
to the ground and the other side to the aerial
Now
this was found to give only a very small range.
its ends are connected to the ends of a transformer,
;

aerials

primary of which is connected to the
This enables accurate tuning to be
and ground.
done, and it is asserted that only the waves sent out
the

by the transmitting station with a similar tune can
be picked up. By means of two, three or more tunes
several messages can be sent at once from the same
wire and received on the same

The

action

coherer

of the

wire,
is

it

is

said.

not quite

under-

stood, although several theories have been advanced.
Whenever a difference of
One thing is certain
potential over a certain value is established at the
:

of their course.

The Chicago and Milwaukee

stations

have been

erected under the personal direction of W. W. Bradfield, chief engineer of the American Marconi Company. H. W. Beauclerk is the Chicago manager of

the company.

Bids for an electric-light plant will be received
by the village of Grantsburg, Wis., on June 23d,
subject to the sale of bonds. The plant will consist
of a 60-horsepower engine, 35-kilowatt dynamo and
The boiler and the building
pole line and wiring.
are not included. Oscar Claussen of St. Paul, Minn.,
is the consulting engineer.

j
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Life of Storage Batteries.
[From

the Question

Box of ibe National Electric Lieht Association.

Ql'ESTION.

What

the opinion of the association regarding
storage batteries after they have been in operation
three or four years, under conditions of moderate
use, as compared with the efficiency when first inis

stalled?

Answers.

Lamar Lyndon. New
your request
that the

word

to

answer

York
this

city

:

Replying

question, I

"efficiency" is used

to

would say

so often in con-

wilh storage batteries where "capacity" is
meant that 1 feci that what you desire to know is
whoiher or not there is a marked change in capacity
after batteries have been in service for some time.
As a matter of fact, there is practically little or no
change in efficiency. Possibly a little sulphate may
nection

June

efficiency at the time of installation.
Emphasis must
be placed upon the expressions "moderate use" and
"careful attendance." for the length of time a battery
will do ^ood work depends entirely upon the conditions of operation and upon the care given it. The
life of a battery should not be rated in terms of
years, for batteries are seldom operated under the
same conditions, and the results obtained from one
may not compare at all with those from another. As
a rule, the life of a battery is inversely proportional
li>
the total number of ampere-hours discharged,
other conditions being favorable.
The most important factors in determining the
length of time for which a battery will do good service are:
The rates of discharge and charge, the

Modern Views
An

13,

1903

of Matter and Force.

Press dispatch from Berlin, dated
June 5th. states that Sir William Crookcs. before the
Associated

International Chemical

Congress on that day, dealt

with the possibility of reducing all the elements of
matter to one ultimate by finding that each and every
element is resolvable into a single form of energy.
The subject was "Modern Views on Matter the
Realization of a Dream."
Sir William cited the
utterances of Sir Humphry Davy and Faraday as
anticipating the possibility of reducing the elements
to simpler bases and sketched the significance of the
Roentgen rays and Becquerel rays and the experiments of Curie and others.
'All these observations," he said, "find internal

—

accumulate, raising the internal resistance slightly,
but the effect of this on the watt efficiency of a battery
ever,

is

practically

negligible.

The

capacity,

how-

decreases with the age and number of disThe capacity of the positive
charges of any cell.
plate decreases slightly, due to the gradual accumulation of sulohate clogging the pores, and to loss
This active material lost is in
of active material.
part replaced by the electrochemical action in the
battery itself, and the positive plate does not begin
to lose capacity until after the fourth or fifth disThese remarks refer to pasted plates.
charge.
I^lante positive plates gradually increase in cawith
use. up to the point where the working
pacity
away of active material from the ribs and exposed
surfaces begins to cause a decrease in the available
active surface, after which the capacity will decrease.
Negative plates of either type of battery continue
In decrease in capacity from the time they are in
service, and no reforming action takes place at this
Consequently the negative plates are
electrode.
always made with an e.xcess of capacity over that of
the positives (in practice, from 40 to 60 per cent.).
and it is intended that a set of negative electrodes
shall not lose enough capacity to bring them down to
the capacity of the positives before the two sets of
positives are worn out; by this time, the negative
In actual
plates themselves have to be renewed.
practice, we find that as a battery nears the end of
its life its capacity decreases from 10 per cent, to
Of
25 per cent. less than the capacity when new.
course, if the use of a battery be sufficiently prolonged, the electrodes will finally disappear and the
This has no practical
capacity be reduced to zero.
bearing, however, and the figures given represent
about the decrease that may be expected up to the
point where the battery becomes practically useless,
unless the plates be renewed.
No rule can be given, because all the conditions
upon which this loss of capacity depends are different

MARCONI SPACE-TELEGRAPH STATION

IN CHICAGO.

— POWER

[r per amount of charge, the temperature at which
the ctlls are kept, and the care given them, which
includes cleaning the cells, watering, and protection
from impurities in electrolyte. The most important,
perhaps, are the amount of charge and the cleaning.
.\s to the charge, it is absolutely necessary that it be
brought up to the right point and then stopped, if
good capacity and long life are desired. The time
to cut off the charge must be determined after the
battery has been in operation a sufficient length of
tim.e to adapt itself to the work it has to do.
One
ci the surest ways to shorten the life of the battery is
to overcharge it continuously.
The work of keeping
the battery free from the collection of growth on
the plates should be carried on systematically and
c;'.refu]ly, and an inspection, with the aid of a lamp.
of all cells cleaned should be made as soon after
cleaning as possible, to iT-ake sure that the work was
thorough, for many batteries have been ruined beIt
cause this very important worV: was neglected.
may be said, in general, that if the same conditions,
exist at the end of three or four years that made it
necessary to install the battery in the first place, and
if care has been used in handling it. while there will
have been some pi ate renewals and some loss in
ampere-hour capacity, the efficiency of the battery as
mxiliary apparatus will be just as high as at the
time of installation.
Ordinarily, if a
W. S. Barstow, New York city
battery has received proper care it should be as
efficient at the end of three or four years as when
:

first

installed.

Gas-engine Central Station

in

Franklin,

Pa.
MARCONI SPACE-TELEGRAPH STATION IN CHICAGO.—
RECEIVING BY COHERER AND INKER AND BY
MAGNETIC DETECTOR WITH TELEPHONE. {PAGE 461.)
each

in

and every

and depend on rates of
discharges,
whether over-

plant,

An interesting example of the application of gas
engines to central-station service is afforded by the
new plant ttf the Franklin Electric Company, Franklin. Pa.
The gas power equipment will supplant a
large steam plant which the company has in operalion at the present time, and will supply current for

charged or "boiled" at proper intervals, density of
electrolyte, temperature at which operated, the voltage down to whicli cells are carried on discharge,

electric-light and power service throughout the city.
The present equipment comprises five 125-horsepower Westinghouse vertical three-cylinder gas engines, which will be belted to a corresponding num-

and other minor

ber

di^^cha^gc.

number

of

factors.
trust that this covers the question, and regret
that the inherent characteristics of storage batteries
are such thai definite data can seldom be furnished.
I

Ernest Lunn. Chicago Edison Company, Chicago:
battery that has been installed for three or four
years and operated under conditions of moderate
use. having from the beginning had careful attendance, should continue to give good satisfaction and
be comparatively near to its
its efficiency should

A

An

of

75-kilowatt

alternating-current

interesting feature of the equipment

vision

made

for

the

operation

current generators in parallel.

of

the

generators.
is

the pro-

alternating-

This has proved to

be a very difficult matter up to the present time in
gas-engine practice, and is made possible in the gas

engines by the emplovment of. the principle of governing characteristic of the Westinghouse gas engine.
The plant operates upon natural gas.

PLANT AND TRANSMITTING APPARATUS.

(PAGE

4' I.)

connection in the discovery of radium, which is
probably the basis of the coarser chemical elements
here.
Probably masses of molecules dissolve themselves into the eth' r waves of the universe or into
electrical energy.
Thus we stand on the border line
fn
where matter and force pass into each other,
this border land lie the greatest scientific problems
of the future.
Here lie the final realities, widereaching and marvelous.
"The nineteenth century saw the birth of new
views regarding the nature of atoms, electricity and
ether.
While our views about the composition of
matter are generally satisfactory to-day, will that be
Do
the case at the end of the twentieth century?
we not again see that our investigations have only a
temporary value
Will wo be content to see matter
dissolving into a nniliitude of revolving electrodes?
Such a mysterious dissolution of atoms appears to
It occurs when a particular piece is
be universal.
rubbed with silk.
It is present in sunshine, in a
raindrop, in lighlning, in a flame, in a waterfall and
in the roaring sea.
"Although the whole range of human experience
is too short to form a parallax whereby we can foretell the disappearance of matter, nevertheless it is
possible that formless nebulre will again nrevail when
the hour-glass of eternity has run out."
that the theorv of Sir Willi;im
It is remarked
Crookes, advanced at Berlin, is closely allied to the
discovery recently announced bv Professor S. M.
Babcock, of the University of Wisconsin (Western
Electrician of May 9th last), that the weight of an
.nlom is inversely pronnrtinnal to lis inherent energy.
The Wisconsin scientist's theory, simplv stated, is that
all atoms are the same, but endowed with varying
kinds and quantities of energj', which give the atoms
their varying
forms.
The theory of Professor
Crookes. however, goes a step further and foretells
.^

possible disintegration of matter.

Canadian Electrical Association.
As

Electrician goes
this issue of the Western
to press the thirteenth convention of the Canadian
Electrical Association is in session at the King
Edward Hotel. Toronto. The dates are June TOth
The programme includes papers
to I2(h, inclusive.
by Paul Lincoln of Pittsburg (long-distance transmission), R. T. E. Lozier of Cincinnati (individual
shop motors), G. H. U. Holman of Quebec (submarine power cables), W. A. Lavman of St. Louis

(single-phase

motors),

and

A

potential transformers).
other interesting features

J.

W.

Question

Farley

(high-

Box and many

are provided, including
various excursions to points of interest in and near
Toronto. C. H. Mortimer of the Canadian Electrical News is secretary of the association.
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Hydraulic Improvements at Niagara
who have

All

visited

Falls.

How

Niagara Falls or are familiar

the

with the various power-development

know

projects

there

and one of the most valuable
held by the Niagara Falls
and Manufacturing Company.

that the oldest

power

rights

is

that

Hydraulic Power
This company, it will be recalled, owns a surface
canal that extends from the upper to the low-er
river, a distance of 4,400 feet.
This canal runs
light through the southern part of the city and the
right-of-way enjoyed by the company is lOO feet
\\

ide.

When

the

present

owners acquired the property

own

have their

but the main part of tiie
used to operate the turbines in

wheels,

of the canal
station

463

is

"orge, the canal emptying into
basin, from which connecting canals carry the
water to a forebay close by the edge of the high
bank, from which point it goes to the wheels through
the

in

a

huge penstocks.

The foundation
cleared

in

for a new power house is being
gorge at the water's edge a short

the

downstream from the present

distance

development

station.

in this station will be notable.

To

The
sup-

ply the necessary water to the turbines in the new
station the canal basin will be extended northward
several hundred feet.
It is notable, in connection

thin

sheet

metal

—

for

sheet

brass or
with bosses
which rest upon the bearings (r) (r') of a waterlight jacket, which jacket hermetically encloses the
coil (M) of the separator-magnet, the jacket consisting of end plates (n)
(n') and a connecting
sheath (n=). Within this watertight jacket the electromagnet is mounted in an inclined position, as
indicated more clearly by the dotted lines in Fig. i,
the pole-piece of the magnet extending through
the jacket by making a watertight joint therewith.
The conducting cable (P), carrying the incoming
and outgoing wire of the coil (M). passes through
as,

The end

copper.

plates

instance,

provided

are

with this project, that

it is the company's practice
do its work by the day, awarding no contracts ou
the enlargement work. Ross Coddington is superintendent and has charge of the construction gangs.

to

Under his careful management excellent headway
is
made and fine results obtained at all points.
D.

A

Submergible Magnetic Separator.

Elmer Gates of Chevy Chase, Md., has done considerable w-ork in designing magnetic separators, in

wbicb the fundamental idea consists in feeding the
composite material upon a receiving apron located
in a magnetic field of a strength so graduated that
the magnetic sand (assuming that magnetic sand
is
the material to be treated) will arrange itself
in moss-like or frond-like structures and in zigzag
or wavv lines, and thereupon bodily moving these

on the zigzag or wavy lines of force esso as to occasion a corresponding zigzag
or sinuous travel of the structures and their concurrent progressive reformation. Mr. Gates has now
invented a "subaqueous magnetic separator," as an
structifres

tablished,

FIG.

I.

HYDRAULIC IMPROVEMENTS AT NIAGARA FALLS.

resources of the waterway had been but little
developed, but for the last 25 years there has been
hardly any cessation of operations in the enlargement of the canal. Some years ago the Erie Railthe

load Company erected a passenger station and train
shed on the canal banks, between Second and Third
Streets, and this was allowed to stand until the demand on the canal made it imperative that a greater
water supply be obtained. Then the Erie was ordered to vacate the property, the train shed and
depot being moved a block or two to the east. When
this was done, the ow^ners of the canal began cutting
the bank away to give the canal the full width
of 100 feet at that point, and in Fig. i the drill gang
is
seen at work breaking up the ledge of rock
below the water line, while the dredge is loading
the excavated material onto scows, which transport
it up the stream, aided by a tug, as shown in Fig. 2.
In Fig. 2 there is also shown to the left a bench
of rock that is to be removed in order that the

stream
Streets.

this class of apparatus, which is
chiefly designed for separating magnetic sand from
silicious sand.
It operates upon the general principle mentioned above, and, while applicable to the
separation of dry material, is particularly designed
for separating wet material, or rather material to

in

A

structure,

and there

is

a question

whether

The
plates

side

2,

so

as

to

to

balance

the

from

pressure

core of the magnet consists of a number
of
or lamina of sheet iron, arranged side
by
laminse

are

Individual

provided

with polar

members

of

extensions,

preffilled in
with non-magnetic material, such
lead or brass, preferably formed
into the inner
space in a molten condition, and then
permitted to
cool and set. After finishing off
the surface of the
pole-piece thus formed the pole-piece
is preferably
electroplated, or in substitution
therefor a plate of

erably

FIG.

I.

A SUBMERGIBLE MAGNETIC SEPARATOR.

which water has been added, so as to make it flow
freely into the magnetic field of the separator, or
iTiaterial dredged bv means of a pump or the like
and carried by a stream of water into the magnetic
field, or preferably material dredged in submerged
hoppers and fed into a separator which is itself submerged.
In the accompanying drawings Fig. i represents a

and partly

in elevation, the

general

plying material to the feed-apron (F) through the
chute (b), and (H) (I) represent elevating devices
operated from a shaft (J). Upon the shaft (J) is

mounted a sprocket wheel (d), actuating a similar
sprocket wheel upon the shaft (K), and upon the
shaft (K) a sprocket chain (c) actuates a sprocket
wheel (L), Fig.

Upon

2,

fixed

the shaft (e)

is

upon the rotary shaft (e).

mounted

a pinion

(f), en-

gaging with a gear (g) upon the rotary feed-apron
(F), whereby the movement of rotation is imparted

to

the

feed-apron

in

the

direction

the ex-

arrow shown in Fig. i. Upon the inner
of the end plate (h) of the cylinder is mounted

Further up the canal a heavy wall is being built
to hold back the bank, and, in fact, at everj- point
along this waterway and its connections everything
Several of
is being maintained in first-class shape.
the plants of the power company's property have
been enlarged during recent j'ears, and there is a
brisk, active demand for the power generated in
the station at the water's edge in the gorge. Several of the mills and factories on the canal larids

with a pinion (k),
The opposite end of the
fixed to a rotary shaft.
shaft carries a corresponding pinion (k'), which
engages with a rack (i') on the inner surface of
By this expedient the strain
the end plate (h').
is distributed from end to end of the rotary feedapron.
The end plates (h) (h') are preferably of cast
metal, and the feed-apron itself is preferably of
a

circular rack

(i),

engaging

metal

may

be mechanically aflixed to the

the pole-piece.

By

this

means

face

of

electrolytic action

is

avoided between the face of the pole-piece
and the
inner

face

of the feed-apron, and a greater
wear
for the apparatus is consequently
secured.
The mode of operation of the invention
will be
apparent.
The material fed from the

and consisting of magnetic sand, with
panying burden of diamagnetic sand

hopper (G)
its accom-

or the like
diluted with a sufficient quantity
of water to make
flow freely, passes through the
chute (b) and
upon the face of the feed-apron (F). Entering
the
It

magnetic field the magnetic sand disposes
Itself
along the wavy lines of force produced
by the zigzag
configuration of the polar extensions of the
core,
and as the feed-apron revolves the moss-like
or
frond-like structures thus produced are shaken
latthereby relieving themsflves of the diamagnetic sand which they contain, which
erally,

diamagnetic
sand falls into the hopper (C) and is conveyed
ofif
by the conveyer (H). The magnetic sand, on the
contrars', is carried on until, as it emerges from
the magnetic field, it drops into the hopper (D)
and is carried off by the conveyer (I) to a suitable
point

of the
surface

tension on the bridges.

make

Fig.

as

magnet and its associate parts.
arrangement of the working apparatus is illustrated in Fig. i, wherein (A) represents
a tank adapted to contain water, within which tank
is located a framework (B), supporting the hoppers
(C) (D) and the bearings (E) for the rotating
feed-apron (F).
(G) indicates a hopper for sup-

shall

in

which are bent or expanded laterally, and
which
have a general circular outer periphery and
at their
extreme ends are of a wavy configuration.
Between
the expanded ends these polar
extensions are

The

power company

suflicient

and riveted together.

these

separating

the city or the

box (Q), as shown

Stuffing

prevent infiltration of water at that point into the
interior of the jacket.
In order to sustain the
apron (F) against external pressure of water
if
submerged too deeply to retain its shape, either
air or water may
be admitted
under pressure

without.

2 shows, partly in section

HYDRAULIC IMPROVEMENTS AT NIAGARA FALLS.

a

SUBMERGIBLE MAGNETIC SEPARATOR.— MAGNET
AND ASSOCIATE PARTS.

2.

pressure

side elevation of the complete- apparatus, while Fig.

FIG. 2.

FIG.

through the pipe (s), thereby establishing a
counter-

may be widened between Third and Fourth
The bridge seen in Fig. 2 is the Fourth

Street bridge, and it will be observed that under
the left end a bench of rock has been left to support
the structure.
similar condition exists in connection with the Third Street bridge, which is a far
larger

improvement

of collection.

Cost of Electrical Inspection.
At the closing

session of the recent convention
of the National Electric Light Association in Chi-

cago,

of

this

resolution,

Cleveland,

presented by Samuel Scovil
"Resolved, That the

was adopted

:

proper officers of this association suggest
National Underwriters' Association that they
consider it a compliment if the association
could see its way clear to include the cost
electrical

inspection

in

its

rates."

to

the

would

named
of

its

: -

—

:
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HIGH=TENSION TRANSMISSION.
—

[Explanation. The following papers are 'inttodociioDs'' to a
discDssion to lake place at the coovenlion of tbe Americao lostitDie of Elecincal Kugineers at Niagara Falls on July ist.
Ttiey are not intended to be forooal or complete "papers" but
serre merely as a basis or framework for discussion on the subAH those connected with tbe lostijects with wbicb tliey deal.
late and desiring to take part in this discussion may do so by being present at tbe meeting, or, if this is not possible, by sendioR
in a written

Id contributing to a discussion,

"contribution."

whether verbally or in writing, it is requested that tbe matter
under discussion be taken up under the several beads and in the
order made use of in tbe ioircduction. and that following the
treatment of these heads there be intioduced any other matter
wbich ibe contributor may deem advisable. When contributions
are made by mail on more than one of the topics under consideration at the same meeting, it isrequested that the several contributions be embodied in separate letters. Contributions will
be read at the meeting for which they are intended either in
full, in abstract, or as part of a general statement giving a sun^mary of views of (hose taking tbe same position in the matter
under discussion. It should be borne in mind that the introductions are written in order to provoke discussion and that there
should be no hesitancy in attacking them if they do not agree
with the opinions of tbe contributor. On the other hand, if the
contributor agrees witb the matter of the introductions, either
as a whole or in part, he should state tbe fact. It should also be
borne in mind that the principal object of this scheme is to enable and encourage those not id a position to attend meetings to
take part in the discussion. If one does not feel himself qualified to dis::oss certain portions of an introduction, but is able to
discuss other parts, it is to be hoped he will contribute to the
latter.
Contributions to the discussion of these papers should
be mailed to Kalpb D. ^I«^shon, 29 Broadway, New York, so that
they will be received not later than June 20, 1903. Mr. Mershon
15 chairman of the bigb-teosion transoiission committee of tbe
Institute, the otber members being F. O. Blackwell, C. C. Chesney, P. .M. Lincoln and C. L. Corj'.]

Methods

of

cient extension of the roof above, or both.
The requirements of this form of construction are that the
wire be a sufficient distance from the pipe, so that
there will be no possibility of strikmg across under
any conditions. The pipe should always be considered as "ground," regardless of the construction of
the building. The cross-arms holding the wire inside and outside of the building should be sufficiently
near and so braced that the wire will remain central
in the pipe.
This construction can be used to advantage only in dry, warm climates.
With potentials of 15,000 volts or lower a disk of
glass or other fireproof insulating material placed
over the wire at the inner end of the pipe will
usually accomplish this purpose.
In this case the
tube must be sufficiently large so that the surface
insulation over the insulating disk used w-ill be ample
to prevent trouble under the worst conditions which
may occur. When there is any danger of condensation of moisture due to differences of temperature

inside and outside of the building, two disks a little
distance apart should be used. These disks may be
cut so as to be placed in the pipe itself, or they may
be cushioned and simply swung on the wire, lying
against the ends of the pipe. The surface insulation
of the disks used should never be less than that of
ihe line insulators, and as they will usually be less

C
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13,

1903

ommended

in this paper.
Both plans, practically as
in successful use by important transmisIt is expected that each engineer will
find it necessary to make changes in details to suit
his particular case, but it is believed that the plans
proposed may be made effective for any transmission

shown, are

sion plants.

circuit.

The method of bringing high-tension wires into
buildings should be carefully considered at the time
the building is designed, and proper provision made.
It often happens that this point is given no consideration whatever, and the result is an unsightly and
unsuitable arrangement made after the completion
of the building, and at an increased expense.
It is hoped that those having practical experience
with the design and construction of this particular
feature of the transmission line will take an active
part in the discussion of this paper, and that by this
means the Institute may be able to furnish general
recommendations covering

Y

OR A

subject.

this

Connection of Transformers
BY

F.

0.

BL.^CKWELL.

Y

alternative methods,
or A, of connecting
transformers to a three-phase system come up for
discussion with every three-phase installation. A
general statement of the advantages and disadvantages of both connections, as they appear to the
writer, is given here with the hope that those engi-

The two

neers

Brikgikg High-tension Conductors
INTO Buildings.
BY

June

who have had most

experience

with power

SKINNER.

of the points in the design of high-tension
transmission Hnes which seems not to have received
general attention is the method of supporting and
insulating the conductors which connect the transmission circuit with the apparatus in the generating
and sub-stations. Each engineer follows the plan
which seems to him best for his particular set of
conditions. In some cases the line is brought
through a hole in the wall; in others, through an
in
elaborate system of tubes placed in the wall
others, through a piece of insulating material of
some kind set in the wall in others, the line is
entered through an elaborate tower built for the
purpose on the top of the building; in still others, it
is taken directly through the roof of the building.
It is manifestly impossible to prescribe any fixed
method for all voltages and all locations, as the requirements of each plant are varied by the local conditions, but much would be gained if the general
requirements were outlined in such a way that designers of buildings and designers of plants could
follow some general and accepted scheme which is
knuwn to be satisfactory for any given set of conIt is the purpose of this paper to discuss
ditions.
the general requirements rather than to give specific
designs, although specific methods must necessarily
be referred to in this discussion.
The method to be followed will depend on the
following conditions
(i) The voltage of the transmission circuit.
{2) The climate in which the plant is operated.
(3) Ihe size of the high-tension conductor.
(4) The kind and height of building used.
(5; The conditions of approach to the building
and the location of the apparatus in the building to
which the high-tension line is connected.
The requirements which must be met are
(a) The Maintenance of Proper Insulation of the
Circuit.
To maintain proper insulation, it is necessary either to allow sufficient open space about the
wire to prevent any possibility of the current striking
or
across to the walls or surrounding material
some insulating medium, such as a tube, must be
applied to the wire to give the proper insulation.
(b) The Prevention of the Entrance of Rain,
Snow, Cold Air and Dust. The entrance of moisture, snow and dust, should be prevented, both on
account of damage to the contents of the building,
and on account of the weakening of the insulation
In most climates it is
at the point of entrance.
necessary that all openings be closed for at least a
portion of the year.
(c) The Proper Mechanical Fastening of the Line
Wire. The end-strain of the line must be taken up,
and it is often convenient to combine the plants for
taking up this strain with those for entering the
building.
This is particularly true where the transmission conductors are very large. It is also necessary' to hold the wire in a fixed position where it
passes through the opening into the building. This
requires a more rigid line construction than is necessary away from the building.
(d> ReliabiHty and Simplicity of Construction.
It is self-evident that the construction must be such
that it will be reliable under all circumstances. There
are usually a sufficient number of troubles on hightension transmission lines due to circumstances beyond the control of the engineer, without introducing any extra risk at the point where the wire enters
the building. Usually, as in most other work, the
simplest form of construction will be found the

One

;

;

—

;

—

—

most

reliable.

wires are best brought through the
walls of the building. The simplest form of construction consists merely of an opening in the wall
sufficiently large to allow the proper air insulation between the wire and the wall, this opening being suitably protected from rain, either by means of a large
pipe set in the wall, sloping outward, or by a suffi-

In general
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advantageously placed than the insulators, extra distance should be allowed, if possible.
With potentials above 15,000 volts, this form of
construction becomes unsuitable on account of the
large size of opening required to give the necessary
insulation distance over the disks. This may be
true, even with potentials below 15,000 volts under
very adverse conditions. For the higher voltages, a
long insulating tube of small diameter and very
heavy wall may be placed over the wire and passed
through a slab of insulation set in the wall of the
building, the whole being protected from driving
rain by an extension of the roof.
The insulating
tube should slope outward in all cases. Some form
of drip point should be provided on the wire just
outside the end of the tube. The insulation slab
holding the tube should be large enough to prevent
actual breakdown, even though the tube is broken.
Both tube and slab should be of fireproof material.
This form of construction has been successfully used
for potentials as high as 50,000 to 60,000 volts.
The
chief difficulty is in securing the proper insulating
Glass and porcelain are, electrically, the best
materials for the purpose, but when these are used
it
is usually necessary, on account of their lack of
mechanical strength, to take up the end strain outside of the building by a suitably guyed pole.
The tower construction may be necessary where
the building is low, and the line wires must be carried at a considerable elevation in the immediate
neighborhood of the building. It is generally very
cumbersome and unsightly, and the bringing of the
wires through the side of the tower presents the
same problem as bringing them through the side of
the building.
The bringing of the wires directly through the
roof of the building, while possible, requires that
extra precautions be taken to secure sufficient insulation and to keep out all moisture. This method,
however well carried out, will probably constitute a
danger point in the system.
In general, no combustible material should be used
near the line wire, even when separated from it by
insulating material sufficient to w^ithstand the strain.
Leakage or brush discharge is liable to cause burning sooner or later, and such burning is more serious at the building than the burning of a pin or crossarm on the line.
The accompanying Figs. T and 2 are intended to
show diagrammatically the two general plans rectubes.

transmission will contribute their views on the subject.

Transformers.

Assuming

that three transformers are to be used
for a three-phase power transmission and that the
potential of the line is settled, each of the transformers,

if

connected in Y, must be

wound

for

V~

about 58 per cent, of the line potential, and for the
full line current.
If connected in A, each transformer must be wound for the line potential and for
58 per cent, of the line current. The number of
turns in the transformer winding for Y connection
A
is, therefore, but 58 per cent, of that required for
connection and the cross-section of the conductors
must be correspondingly greater. The greater number of turns in the winding, together with the necessary insulation between turns necessitates a larger
and more expensive coil for -^ connection.
The
larger coil calls for a longer magnetic circuit and
consequently a larger and heavier transformer
throughout. This is of no importance when the potential of the coil is low or when the transformer
is large and the current
hiph.
In fact, in transformers in which the current is heavy, it is usual
to divide the conductors into several multiple circuits for ease of handling and to avoid eddy-current
losses that occur wdien the cross-section of the conductor is too large.
few turns more or less in

A

the winding under such conditions is, therefore, immaterial.
In transformers of small capacity wound for high
potential, the cost and weight are both considerably
in favor of the
connection of the high-potential

Y

coils.

Where

desired to secure the smallest transwound for any given potential,
wire that can be employed in the
windings of the high-potential coils and give sufficient mechanical strength, is the limiting feature.
A
smaller transformer is, therefore, practicable for Y
connection than can be commercially considered for
A connection.
The Y connection requires the use of three transformers, and if anything goes wrong with one of
them, the whole bank is disabled. With the A connection, one of the transformers can be cut out, and
the other two still deliver three-phase power up to
it

is

formers that can be

the

minimum

size of

—
June
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their full capacity; that

is,

two-thirds of the entire

bank.

Combined three-phase transformers are generally

Y

of small size, and on that account are preferably
connected on the high-potential side.

Grounding the Neutral.

common

If the

connection of transformers joined

in Y is grounded, the potential between windings
and the core is limited to 58 per cent, of that of the
line, and the insulation between the windings and
core might be proportionally reduced.
The same
argument applies to the transmission circuit, and
would allow the size of the line insulators to be

465

used to transform from either two-phase or threephase to three-phase, or vice versa, and are similar
in action to Fig. 5.
If in any one of Figs. 5, 6, 7 or
8 the secondaries are connected to a long-distance
transmission circuit, a pressure of many times the
normal potential will be set up between (A) and
(B) and between (B) and (C), that between (A)
and (C) not being affected.
It is theoretically possible for a potential 100 times
that for which a transformer is wound to be caused
by opening the primary switches of one or more
of the transformers of a bank connected in
before
the secondary- switches are used.
Of course, actually,

Y

reduced.

The saving that can be made in insulating transformers by grounding the neutral is not great with
large transformers, but is important on small ones,
as the space taken up by the insulation for any given
relatively greater in a small transformer.
Under normal conditions, the potential between any
conductor of a three-phase transmission circuit and
the ground is 58 per cent, of the line potential, with
either
or A connection, but the neutral may drift
so as to increase the potential with an ungrounded
system. If one branch is partly or completely
grounded, the potential between the other two

potential

ment somewhat similar to a Wheatstone bridge, this
arrangement being, however, more commonly known

is

Y

Two

FIG. 6.

branches and the ground is, of course, increased and
may be the full line potential. With a grounded-

Y

neutral

S3'Stem, a

ground

a short-circuit of the

is

all

in the art as a "monocyclic square."
opposite
sides of the square are formed by inductance coils

(3) (4)* while the two remaining sides (5) (6)
include, respectively, sources of leading current
such, for example, as condensers. The condensers
may be connected directly in circuit or indirectly, if
so preferred. By the artifice of inductive connection
the same effect may be produced in the present case

three branches of the bank of transformers

at once.
The selection of
or A connection of transformers for long-distance transmissions should only be

Y

—

HIGH-TENSION TRANSMISSION. STEP-DOWN
TRANSFORMER FOR 4,000-VOLT Y DISTRIBUTION.
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the current jumps across the insulation at some point
in the sj^stem before there can be any such increase
in pressure.
If there ar-e a number of banks of
transformers in parallel, this phenomena cannot occur except when all but one bank are disconnected.
This source of trouble could be obviated by employing oil switches on the high-potential side which
disconnect the line before the low-tension switches are
used, or triple-pole switches on the primary which

opens

FIG.

Alternating Arc with Condenser.
Albert G. Davis of Schenectady, N. Y., has secured a patent on an improvement in arc lamps
which is of some interest. It is intended more particularly
for alternating-current constant-potential
arc lamps. The idea is to maintain constant current
in the arc not through the regulating action of the
carbon-controlling mechanism, but through the interaction of lagging and leading currents flowing in
circuits operatively related to the lamp.
The relation of these circuits to the lamp itself is indicated,
perhaps, best in Fig. i, which illustrates the connections of lamps across constant-potential mains.
In this figure the upper lines represent constantpotential mains constituting a source of alternating
currents.
Across these mains is connected for each
lamp a circuit for supplying current to an arrange-

transformers on the grounded branch and the transmission becomes inoperative.
From the point of view of safety to life and prevention of fires this is a desirable condition, especially
If
if the low-tension distribution is also grounded.
makes contact with the
the high-tension circuit
ground or low-potential sj-stem, it can be immediately cut out by fuses or automatic circuit-breakers.
The difficulty is that a power transmission is likely
to be frequently shut down by temporary grounds,
such as would be caused by a tree blowing against
one of the wires. Even if the circuit is not opened.

determined after a careful consideration of the conditions in each case.
There is little choice between
or A_without a grounded neutral.
In small installations, the cheaper cost of transformers for Y with a grounded neutral will be a

Y

FIG. 7.

HIGH-TENSION TRANSMISSION.

determining factor. Larger plants will be guided
by the greater importance of giving uninterrupted
service and will not employ a grounded neutral unless

demanded on the score of safety. Where the amount
of power is great and the system extensive, A connection will be generally preferred, on account of its
avoiding the possibility or rises of potential from any
cause. Many plants can have advantageously a mixed
system, with both Y and A transformers, each installation of transformers being considered by itself.

Choice of Frequency for Very Long Lines.
HIGH-TENSION TRANSMISSION. STEP-DOWN
TRANSFORMER FOR 200-VOLT Y DISTRIBUTION,

FIG.

4.

BY

the drop in the pressure due to the sudden "short"
on the line will cause synchronous apparatus to fall
out of step. Under the same conditions, a system
without a grounded neutral would give uninterrupted
ser\'ice.

If two transformers are connected in series, there is
no certainty that they will divide the potential equally
between them. A system in which all the electrical
apparatus is connected in Y has somewhat the same

The

neutral

may

drift

out

of

its

and there will be unequal potentials
between it and the three conductors of the circuit,
due to unequal loading and differences in the transformers or transmission circuits. Such unbalancing
would cause unequal heating of the transformers
and if a four-w'ire, three-phase system of distribution
were emplo3'ed, would seriously interfere with the
regulation

of the voltage.

If

LINCOLN.

frequencies, the question now presented is,
is the better frequency for a very long line,
60 or 25 cycles per second, considered purely as a

other

transformers,

transmission problem?
In the present state of the art, 200 miles may be
considered as very long for a transmission line. Although longer ones have been proposed, only one
of this length has been put into actual operation, and
no other line approaches this length. The reasoning

-A

there-

have Y secondaries, it is desirable that the
primary should be ^ connected.
Two systems in
common use with which A primary windings should
be used are shown in Figs. 3 and 4.
fore,

Rise of Potential.

The

high-potential windings of transformers are
necessarily of high reactance, and if left in series

FIG. 5.

M.

which

Unstable Neutral.

characteristics.
proper place,

p.

Although other frequencies are in use in this country, there are only two which by the extent of their
use can be called standard, viz., 60 and 25 cycles per
second. Without discussing the relative merits of

HIGH-TENSION TRANSMISSION.

with a circuit of large capacity, as shown in Figs.
5, 6, 7 and 8, the leading charging current flowing
over the reactance may set up extraordinarily high
pressures. Figs. 5 and
6 represent Y-connected
banks of three transformers, each connected so as
to cause such a rise of potential.
In Fig. 5 the primary- of one transformer is excited by a generator,
the primary of the other two transformers being
open-circuited. In Fig. 6 the primary of one transformer is open-circuited, the other two being connected to the generator. Figs. 7 and 8 show T-connected banks of two transformers, which might be

FIG. 8.

HIGH-TENSION TRANSMISSION.

therefore, be made to apply to
a typical line 200 miles long.
Frequency has a direct bearing upon voltage regulation and charging current, and its influence on a
possible condition of resonance may also be profitably
discussed.
I. Voltage Regulation.
The difference between the
voltage at the transmitting and the receiving stations,
termed the "drop," is dependent upon several elements, among which are the resistance and the inductance of the circuit. The volts for overcoming
the resistance are the same as would be required for
sending a direct current equal to the normal alternating current through the line, if it be short-circuited at the receiving end. The volts for overcoming the inductance at any frequency are measured
by the pressure which would be required for sending
the alternating current at that frequency through
the short-circuited line, if the ohmic resistance were
negligible.
The inductance volts are directly proportional to the frequency. The difference in voltage between the transmitting and receiving stations,
or the "drop," is a function of the resistance volts,
the inductance volts and the power factor of the

which follows

will,

—

load.

Consideration of voltage regulation at the receiving
end limits, according to best practice, the resistance
[Coniiiiiird

on

ALTERNATING ARC WITH CONDENSER.
by one condenser as would be obtained by two if
The indirect series connection were employed.
ductive connection in the present instance is such
that a single condenser (7), connected in series with
two secondary windings (8) (9), acts to produce
leading currents in the primary windings (5) (6)
corresponding to these secondaries.

The arc-light terminals (10) (11) and the arcstriking coil (12) of each lamp are connected across'
the diagonal of a bridge, above described, and form
what is commonly known as the "Bridge circuit."
The inductance coils (3) (4) of the bridge, instead
of forming separate pieces of apparatus, constitute
regulating coils on the lamp magnets, these coils
acting in opposition to the arc-striking coil (12).
Fig. 2 illustrates more clearly the arrangement of
the arc-regulating coils in the lamp. In this figure
the coils (12) represent the coils of the arc-striking
magnet similarly designated in Fig. i. Acting differentially or in opposition with respect to these
arc-striking coils are the regulating coils (3) (4).
These coils form opposite sides of the monocyclic
square, while the two remaining sides are formed
of the primary windings (5) (6), shown in the
present case as inductively related to the same secondary winding (13) across which is connected the
condenser (14). The arc-striking coils or windings
(12) and the electrodes or carbons (10) (11) are
connected in series with each other, and constitute
the bridge circuit of the monocjxlic square. It will
be noted that the conductor extending from the main
(i) is connected to one end of the coil (4), the other
end of which connects with the electrode (11).
thereby corresponding to the diagram in Fig. i, while
similarly the same conductor is also connected to
one end of the primary winding (5), the other end
of which leads to a terminal of the arc-striking coil
By a suitable proportioning of the condenser effect
with respect to the inductance of the regulating coils
(3) (4) in the arrangement shown a constant electromotive force supply by the mains (i) (2) will
give rise to a constant current in the circuit, including the arc. or, in other words, in the bridge
circuit of the monocyclic square.
It is

reported that W. S. Porter has sold the elccand heating plant at Eldora. Iowa, to
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In a thoughtful paper on "The Development of
Station Power Plant" prepared by Pro-
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fessor Elihu

for the recent convention of

National Electric Light Association and given

Thomson

writes
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supply of cities by means of ozone. The ozone
of course, electrically produced, and the subject
of considerable interest to electrical men.
It

charming clearness of expression.
The present paper, although unpretentious, is no
exception to this rule.
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history of belted
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writer, after reviewing,
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low-speed
hopefully
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of
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prospects

steam turbine, "The dynamo machine and
other electric machines are essentially high-speed
machines, and any straining for low speed must always be paid for in excess of material or diminished
efficiency, or both."
Therefore, although the directconnected, slow-speed machine is satisfactory, engineers are not content, and we seem to be on the
eve of an important change. Professor Thomson
devotes some attention to the development of the
steam turbine and concludes that "the low-speed
direct-connected unit the huge generating plant of
lo-day must probably eventually yield to the much
of the

—
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smaller,

relatively

bine-driven
I

plant."
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ihc future
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that the ozonizing of the water results in a
very thorough purification and that the cost is less
than the sand filtering process. After a recent demonstration at the Chemical Congress in Berlin it
said

v/as declared that there was no obstacle in the way
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connection
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he discovered mixed with
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radiation
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but

continue

R, Blondlot,

scientific investigators.

They

are

discovered

by
on small electric sparks in
air.
Now Mr. Blondlot has found that similar rays
are contained in the light from an Auer burner.
He directed the rays from the Auer lamp on to an
aluminum window behind which a quartz lens of 12
centimeters focal length was mounted.
Behind that
lens was placed a spark gap giving very feeble
sparks, and which was moved to and fro along the
axis of the lens.
The sparks shone out brightly
refracted.

are

their stimulating action

from the lens, thus
showing that there were dark rays emerging from
the Auer lamp
which underwent refraction by
quartz and penetrated aluminum.
A photographic
method of investigation consists of the indirect
at a distance of 13.9 centimeters

process

of

exposing sensitive

from the sparks.
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to

the

light

In this manner, the investigator
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that the rays penetrated one millimeter of
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of paraffin, 0.2 millimeter of copper, 21 gold leaves
and 0.05 millimeter of steel.
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The number

of questions asked was 257, and answers were received from some 125 persons, a large
proportion of whom answered more than one question.
Naturally, the questions and answers, being

made by

men, afford a mass of valuable
and the range of topics covered is a

practical

information,

wide one, covering various departments of the station, outside constfuction, methods of charging, reThe Question
lations with customers, and the like.
Box was introduced into the National Electric
Light Association by Mr. H, L, Doherty, and under
President Ferguson's administration the feature was
improved and developed, the printing of the questions and answers in a volume provided with an
At the conindex being a decided advancement.
vention but little actual time was needed for the Question Box, which was, nevertheless, one of the most
valuable features of the year's

work

of the society.

Readers of the Western Electrician have already
had some specimens of the deposit of instruction
made by Mr. Hartnian's report; and it will be
strange if we refrain from dipping into it again for
further hints and counsel for future issues.
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Development

Power

of Electric-station
Plant.'

By Elihu Thomson.
Twenty-five years ago the electric station had

its

beginning. In 1S7S a number of dynamos of the alternating type were belled to steam engines and used
for lighting the Place de I'Opera and Rue de I'Opera
in Paris.
The practice of belt driving, in which
the dynamo speed is much higher than the engine
speed, was well-nigh universal for a period of 10
The earliest machines,
years thereafter.
to
15
which were direct-connected to the engine without
belting, were probably the Edison Jumbo dynamo
and the Gordon alternator, each of which was
brought out in 18S3.
The machines up to that time were of very limited
dynamo that w^ould use 25 to 50 horsecapacity'.
power to drive it was one of large output.
The movement toward direct connections w'as
simultaneous with a great increase of capacity over
the then existing machines. The Edison Jumbo was
a direct-current constant-potential dynamo of about
1.200 i6-candlepower incandescent capacity or about
100 kilowatts in output; small enough, it is true,
The Goras compared with our present standards.
don alternator was a revolving-field machine, the
field being about eight feet in diameter, revolved by
the engine direct (and forming a flywheel for the
same) at a speed of from 140 to iSo revolutions per
minute, the periodicity being about 45 cycles.
Its
lights,
or
capacity was about 5.000 incandescent
These were very
roughly, 350 kilowatts output.
large machines in their day. The Edison Jumbo
weighed 25 tons, and the Gordon alternator 22 tons.
It is interesting to note that the Armington & Sims
engine which drove the Edison Jumbo was specially
designed to secure relatively high speed, so as to
meet, as far as possible, the dynamo conditions.
Later on, these same high-speed engines were extensively employed in electric stations belted to dynamos running from 600 to 1,500 revolutions per minute, and emplo^-ed for incandescent or arc lighting in
small units. The example of direct connection gradually spread and the direct-connected electric plant
has at last almost entirely displaced belt-driven ma-

A

chines.

The growth was rather slow and less rapid in the
United States than in Europe. There was. of course,
much work to be done in perfecting details, and the
substitution of the large direct-connected unit for
belt-driven types may have been retarded by the exceedingly rapid development in various electrical
fields.

The replacement came about partly on account of
the increasing output, not only of the stations, but of
the units themselves, up to 5.000 or 6,000 kilowatts
each in some of the large generating stations to-day.
As the size of the unit increased, the speed, of necessity, came down to accommodate the heavy reciproThis, however, so
cating steam engines employed.
far as the dynamo was concerned, was only to be accomplished by the use of ver\- massive machines.
The dynamo machine and other electric machines are
essentially high-speed machines, and any straining
for low speed must always be paid for in excess of
material or diminished efficiency, or both. Nevertheless, the direct-connected, slow-speed machine of
sufficiently large capacity has proved itself very satisfactorj- in practice, and has become almost universal.
Still, engineers have not been content, and it seems
as if we are on the eve of another decided change.
In some cases in cities, the vibrations caused by
reciprocating engines have, in fact, forced a change
Inin the character of the motive-power machines.
stead of bringing down the dynamo to steam-engine
conditions, w*e now bring the steam engine to dynamo
conditions by changing the type of engine employed.
In fact, the new problem was to bring down the turbine engine, with the excessive speed required for
economy of steam, to such speeds as were w'ithin the
It is now
range of feasible d3'namo construction.
about 12 to 15 years since the Parsons turbine was
applied to drive direct-connected dynamos of small
The earliest of these ran at about 10,000
capacity.
turns per minute, and really presented the difficult^'
that the speed was far in excess of reasonable
dynamo speeds. The thing had, in fact, been overdone. Growth in size of units and perfection of design allowed the speeds to be lowered to about 3,000
turns in moderately sized units, and still lower in the
largest units, thus adapting the speed to a proper
proportioning of dynamos.
The lower limit of speed depends on the size or capacity' of the turbine engine, but it will probably not
go much below 500 turns per minute, even in the
largest units.
In the DeLaval turbine the construction is such
that reasonable speeds for dynamo work are only
to be obtained by a remarkable development of reducing gear. In such a case the plant becomes no
longer direct-connected. While in the Parsons form
of turbine the steam entering at one end over the
whole wheel and passing in succession sets of vanes
stationary vanes or guides
carried thereby and
expands unalternating therewith, progressively
reaches the exhaust end, in the DeLaval
til
it
the expansion takes place in a nozzle or set of
of
a poragainst the vanes
directed
nozzles
tion of the periphery of the vanes-carrying disk.
The form of jet or nozzle is flaring toward the
wheel, and the conversion of the kinetic energy of
_

I.
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the stream into motion in one direction takes place in
the expanding nozzle itself and the fall of temperature and pressure therefore occurs largely before the
stream reaches the wheel, which itself revolves in a
fairly good vacuum provided by the condenser.
In
the lately developed form of turbine due to Mr. Curtis
the work of the steam is divided into distinct stages,
part of the expansion taking place definitely in each
stage, and part only of the periphery of the wheels
being acted on by the jets or by steam passing the
intermediate guides. The action of compounding is
somewhat analogous to that in a compound engine in
which the turbine wheels of the succeirsive stages arc
taken to represent the succession from the high-pressure to the low-est pressure cylinders.
The turbine engine is essentially a machine the
efliciency of which depends in large measure upon its
exhausting -into a vacuum. The condenser is therefore a very important auxiliary.
In the Curtis turbine the ability to secure relatively
low speeds is shared with the Parsons form, and the
ability to govern output by increase or decrease of
steam entering the nozzles is shared with the DeLaval form. This latter feature is valuable in governing and in meeting overload conditions.
The
present intention, however, is not to go into the de-tails of turbine construction.
It is rather to point
out and emphasize the apparent fact that the lowspeed direct-connected unit the huge generating
plant of to-daj' must probably' eventually yield to
the much smaller, relatively high-speed and less
costly, turbine-driven plant.
While, perhaps, there
will be little if any gain in steam economy at full
load, the turbine has the decided advantage that the
efficiency curve holds up for partial loads, even for
below half-load, particularly when the governing is
accomplished as above indicated. This valuable feature is, as is well known, entirely absent in the compound engine of ordinary type, the efficiency curve
falling off very rapidly with decrease of load to a
point which soon neutralizes all the advantage of
compounding. The turbine is essentially a high-speed
rotary engine, an ideal for electric machinery, with
simple bearings, constant angular velocity, high lightload efficiency and light weight. It is particularly
adapted to the large units now in use so extensively.
The turbine seems destined to play a large part in
the future development of the electric power and
lighting station.
While it does not promise great gain in steam
economy under full load as compared with the
reciprocating types, the average result where load
changes are taking place will doubtless be that a
much better economy is obtained. The gains in
original outlay in space taken up and in maintenance
costs seem to be so considerable as to be decisive as
to its adoption.
Looking still further ahead, can we be assured
Laying aside, as imthat it is the ultimate step?
probable, the direct conversion of the energy of fuel
into electric energy, inasmuch as we see no promising signs of its possibility, and considering the fact
that the cost of fuel will probably advance steadily as
our near-the-surface coal supplies are worked out, it
would seem that we must perforce at last turn to
those forms of prime movers which have inherent
possibilities of developing much higher efficiencies In
the use of fuel than are existent in the steam engine.
Even at the present da3^ in certain relatively very
small units, the internal-combustion engine, such as
the gas or oil engine, has shown efficiencies nearly
double that of the best steam-engine plant, and the
There can
partial load efficiency is also satisfactory.
also be no question that the internal combustion engine is susceptible of improvement, such that in large
units the present attained efficiency will be far surpassed. It seems even probable that an efficiency of
heat conversion up to between 40 and 50 per cent, will
some day be practicable a result about three times
The engines
better than is attained with steam.
W'hich would be used would naturally be of large
comparatively
slow speed,
reciprocating type and
unless some form of gas turbine be developed
matter upon which serious doubts may be expressed.
What is meant by a gas turbine is a turbine driven
by gas expanding from a chamber in which the gas is
burned at high pressure and temperature with the
Such a machine demands
requisite amount of air.
the pumping of the air and gas prior to their combustion. The waste gases are, of course, incapable of
condensation in a condenser.
The problems involved in a gas turbine are, then,
altogether different from those of a steam-turbine
engine, and they are necessarily more difficult of solution.
In favor of the ordinary gas engine is the face
that all grades of fuel gas may be used with almost
equal facility, and even the poor gas, of very low
calorific value, such as is sometimes a waste product
of blast furnaces in iron smelting, may be used. Coal
dust, culm and waste of mines of low-fuel value may
be made to yield gas suitable for feeding gas engines.
Liquid fuel, as oil of various grades, is also available, and engines have been run, experimentally at
least, by feeding them simply with coal dust itself.
The richest fuel, down to the lowest and poorest
grade, may therefore be employed directly or indirectly in gas-engine work, and a good efficiency,
much exceeding that obtainable with any form of
steam engine, is even now obtainable, although the
units are not very large. ]\Iuch remains to be done,
however, to render the larger types of gas engines
equally available with steam engines, and the day of
their rapid introduction is probably still far enough

—

—

—

—

a\vay to cause little need for hesitancy in the adoption of turbine plants for electric stations.
Where soft coal is first converted into gas by a gas
producer, useful by-products may be obtained which
have sufficient value to warrant their being collected
and sold. Moreover, the gas may be continuously
produced and stored until needed. These conditions
are, of course, well known.
An advantage obtained
from the gas engine, and one which has been frequently pointed out, Is the short time required to
get it into work and the equally quick shutting down
of running expense when it is stopped.
Provided
only the store of fuel is ready to be drawn upon,
there is no expense for fuel except during running:
neglecting, of course, interest on plant.
A quickly
stopped and started gas-engine plant can take care
of load peaks most efTectively and efficiently. But if
the gas engine should ever become a general source
of power, what becomes of our driving? Will it be
brought again to belting or some form of gearing up
for increase of speed, or will the heavy direct-driven
dynamo again be found coupled to gas engines instead of reciprocating steam engines?
It is not probable that brge gas engines will be
run much faster than steam engines of equal power,
so that the queries just propounded will need to be
answered by future engineering, provided we are
right in assuming that the future economical conversion of the energy of fuel into power must come
through improvement and increase of size of gas engines.

In the considerations above advanced the use of
w'aterpower is purposely neglected. The amount of
waterpower wdilch can be rendered available with

economy is limited, and it is fairly local in spite of
long-distance transmission, while the need of electric
generating stations will be more extended and universal as time goes on. The heavily trafficked trunkline railroads will need them, and the replacement
of small powers by electric motors is a future business which has only just begun, according to all present indications.

Saginaw and Bay City (Mich.) Traction
and Light Companies Unite.
The

traction and lighting companies of Saginaw
City. Mich., are about to pass under control
New Jersey syndicate organized by E. W.

and Bay
of a

of Philadelphia, Pa., and Hodenpyl
Co. of New York. The capital of the
new company is $7,000,000. The companies to be
combined are the Saginaw Valley Traction Company, covering all the electric lines in Saginaw,
with the 12 miles of interurban line to Bay City,
making a total of 23 rniles the Bay City Consolidated Railway Company, covering all electric lines
in Bay City and West Bay City, and a line, to
Winona Beach, a total of 21 miles Bartlett Illuminating Company, covering all the electrjc-llghtlng
Bay City Gas Company, covbusiness of Saginaw
ering all gas and commercial electric lighting in
Bay City, and a small electric-lighting plant in

&

Clark

Co.

&

Walbridge

;

;

;

West Bay
It

City.

expected

also

is

Company

will

come

In

that

Saginaw City Gas
management, but

the

under

this

negotiations are not yet complete. It is expected
that the new company will build the interurban road
between Saginaw and Flint, part of the roadbed
of which is completed.

Mr. Tesia and His Oscillator.
The

New York

Sun. which

is

supposed to have

excellent sources of information in matters relating
to the work of Nikola Tesla, published this short
but interesting editorial in its issue of May 31st
'Tt is now a little more than two years since
the Sun gave to the world Mr. Tesla's announcement that, some time within the eight months following, he would send a wireless telegram across

the Atlantic Ocean.
"With the failure of that prediction the public is
familiar, although not with the immediate cause.

As we understand

it,

progress toward

fulfillment

so much greater that it was
determined to aim at a higher mark, and we are
now authorized to say, in Mr. Tesla's behalf, that
some time wathin the present year he will send
wireless telegrams to the other side of the world.
The Tesla oscillator is to deliver to the earth the
shock that will be felt and recorded on its uttermost

revealed

possibilities

confines.
"As before,

we have to wait and sec, doubtful because of the miraculous character of the task, but
hopeful on the strength of the wonders that science
has already done."

The Faraday

Society.

English electrochemlsts have organized a .society
"to promote the study of electrochemistry, electrometallurg3% chemical physics, metallography and
kindred suDjects." It is known as the Faraday Society, and is analogous to the Bunsen Society of
Germany and the American Electrochemical Society.
The first ordinary meeting will be held on June 30th.
F. S. Spiers of 82 Victoria Street. London, S. W.,
is honorary secretary of the organization, of which
Sir Oliver
J. W. Swan is president and Lord Kelvin.
Lodge, Lord Rayleigh, Alexander Siemens, James

Swinburne and others are vice-presidents.
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High-tension Transmission.
[Coitlinued /rom page 46^.^
volts

ill

a transmission line to about 15 per cent, as

a maximum, and the
the inductance volts

same consideration should keep

within a maximum of 20 per
This will mean a line reputation of about 24
per cent., with a load power factor of 85 per cent.
Best economy may reduce the resistance element
below the maximum given. The resistance volts may
be reduced to any given amount by the addition of
copper, while inductance volts are little affected by
increasing the size of wire. An increase in size of
conductor which will reduce resistance volts by onehalf will reduce inductance volts only about five pei
The matter of inductance volts, therefore concent.
stitutes a limit to the amount of power that can be
delivered over a single line. This consideration will
limit the amounts of power which can be delivered
by a three-phase line 200 miles long to approximately
the following:
cent.

Table Showing

Limits

Transmission-line

of

Ca-

pacities.

Voliage at
Receiving End.
200-Mile, 3-Phase
Line.
zo.ooo Votts
"
30,000
"
40,000
"
50,000
*'
60,000
"
80,000

20 Per Cent.
loductance Volts.

Power Delivered with

60 Cycles.

25 Cycles.

500 k.w.

1.250 k.w.
2.800 "
5,000 "
7,800 "
11.250 "
20,000 "

1.125

"

2,000
3.125
4.500
8.000

"

may

m

—

scoff.

.

that the longest transmission line in
the world
the Bay Counties line in California
as well as the highest voltage line the Missouri
River Power Company in Montana are both operating at 60 cycles.
This fact, however, does not
detract from the force of the preceding reasoning.
It is not claimed that this discussion contains all
The bringing out of
of the arguments pro or con.
additional points as well as the soundness of those
presented is left to the discussion which it is hoped
the above will provoke.
It

is

a

fact

—

—
—

of Electrical Apparatus for Dielectric Strength.

BY

lines

proportion.
If the amount of power to be transmitted is large,
the multiplication of lines necessary at 60 cycles
unduly increases expense both of pole lines and of
right-of-way for same. This point is evidently
favor of the lower frequency.
Current. Charging current is, of
2. Charging
course, a direct function of frequency and voltage
and, to a slight extent, of line construction. At 60
cycles the apparent energy represented by the charging current in a 200-mile, three-phase line is practically equal to the ultimate capacity of that line as
limited by the 20 per cent, inductance volts consideration.
At 25 cycles it is only about 15 per cent,
of the ultimate capacity as limited by the same consideration.
In a 60-cycle installation, therefore, it
is necessary either to operate the generators on such
a line at about full current output all the time, no
matter what the load, or to compensate for the charging current, in part or in whole, by the installation
of choke coils, either horn of which dilemma is not
The problem of taking care
pleasant to consider.
of the charging current at 25 cycles does not enter
the discussion as compared with 60 cycles.
The effect of a large charging current on the regulation of the generator should also be considered.
As is well known, a line-charging current, when circulating in a generator armature, has the effect of
assisting the field-ampere turns to magnetize the
fields.
The percentage of magnetizing done by this
charging current depends upon its amount and the
inherent regulation of the generator. Since the
charging current depends upon the voltage, the generator exciting power of the charging current also
depends upon the voltage. The effect of sudden load
changes, therefore, which tend to change the voltage
delivered, will in turn affect this element of the
That is, to a certain extent, the genexcitation.
erator assumes the regulation which inherently beThe eflongs to a direct-current shunt generator.
fect of large charging currents on generator regulation is, therefore, not toward an improvement.
As is well known, every combina3. Resonance.
tion of a condenser and choke coil in series has a
natural period of oscillation, whose value depends
upon the square root of the product of the condenser capacity by the choke-coil inductance.
If a
frequency of its natural period be applied to such a
combination, resonance will occur. That is, a small
exciting force of the proper frequency will cause
comparatively large currents to circulate between
the condenser and the choke coil and therefore comparatively large voltages across both the condenser
and choke coil. This is an example of resonance
in its simplest form.
A transmission line possesses both capacity and
inductance, and therefore the possibility of becoming
resonant under certain conditions.
The fact that
both the capacity and inductance of a transmission
line are distributed
throutrliout
its
entire length,
the
disturbing
effect
of
and
concentrated
inductances and capacities at transmitting and receiving" stations, makes the prnblem of determining
under what conditions resonance will occur an extremely intricate one. A first approximation may be
obtained, however, by assuming that the inductance
and capacity of a line are concentrated instead of
distributed, and omitting the effects of translating
Under this assumption, we may consider
devices.
that the capacity of a distant portion of the line is
in series with the inductance of the intermediate
portion.
The natural period, that is, the applied frequency
at which resonance will occur between the parts of
a transmission line, will be a minimum when the
two parts are equal or each is equal to one-half the
total line.
The number of natural periods above

—

missed with a

The Testing

the kilowatt in the
be decreased or increased in direct

For longer or shorter
above table

"
"
"

minimum is infinite, since it is possible to divide
the line into two parts, the inductance of one of
which multiplied by the capacity of the other may be
any quantity less than that obtained by dividing the
line into two equal parts.
The minimum period of a 200-mile line is approximately 200 cycles per second.
There is, of
course, no danger that the fundamental applied frequency will produce resonance until the length of
line largely exceeds 200 miles, but the same cannot
be said of some of the harmonics if they are sufficiently prominent.
7"he
lower the fundamental
frequency, the less is the danger from this source.
So far as the writer is aware, no actual trouble has
ever been experienced in existing plants from this
source even on the longest lines and highest frequencies in use, but it nevertheless constitutes an
advantage for 25 over 60 cycles that cannot be disthis

p.

H.

THOMAS.

very desirable before depending
upon apparatus for commercial service, to have assurance that it is in proper operating condition and
also, where the apparatus is built to specification,
The only practhat the specification has been met.
tical method of determining the condition of the
apnaratus as regards its insulation is by means of
over-potential tests.
This method has been used
for a number of years, and has been found to be' in
It

is

evidently

However, in common
general quite satisfactory.
with all types of tests which depend upon the apabnormal
strains,
over-potential tests
plication of
have certain drawbacks and involve certain risks.
A brief discussion of such objections, especially in
legard to insulation tests upon very high-tension
apparatus, will be found in the following pages:
(i) A disruptive test fails partially of its object
in testing the fitness of the anoaratus for actual
scivice, because the conditions of the test do not
appioximate closely the conditions of the service,
cither normal or emergency conditions.
(2) Serious injury may be done to the insulation of the apparatus by the test, even under appar^•ntly favorable conditions, so that failure may result afterward in actual service.
(3) In making tests on finished apparatus, it is
impossible to test each portion of the insulation separately, and the result of many types and forms of
insulation being coupled together, is that only that
which is weakest with regard to the particular conditions existing at time of test will be tested.
(4) In general, electrical apparatus is never in a
condition so poorly adapted to stand dielectric strains
as

when

first

installed.

(5) Insulation tests require special testing apparatus and expert and experienced direction, which
are very often not available, and without which
great risk is run in attempting such tests.
(6) As an exception to the above (paragraph 5),
evident that some simple types of apparatus,
it
is
such as insulators, high-tension bus-bar insulation,
high-tension series transformers, etc., may be readily
tested without great danger.
Poten(7) Fuller consideration of paragraph i.
tial
strains upon dielectrics cause effects of two

kinds
(a) A constant tendency to puncture the dielectric,
which is due to the presence of the potential and
depends on the phvsical dimensions and nature of
the dielectric, and which probably remains constant
as long as conditions are unchanged, c. g., physical
or chemical state. This strain is almost mechanical
in its nature.

A

tendency to heat or produce chemical change
(b)
This also is
the dielectric, largely the former.
due to the presence of voltage and is very much
more marked with alternating current than with direct current.
Though comparatively small in actual
amount, this generation of heat is a dangerous
thing, as it occurs within the body of the insulating
material, which is usually a poor conductor of heat.
As insulation heats up, it becomes much less
able to withstand the strain described in paragraph
(a) above, and, further, the rate of generation of
itself
heat within the insulation
becomes much
greater.
As a net result, if insulation under strain
cnce reaches a sufficiently high temperature, it is
practically certain to get still hotter and ultimately
to break down.
In other words, for continuous running, it is necessary that the heat generated by the
potential upon the dielectric be dissipated as fast
as generated.
In actual apparatus, the critical rise
of temperature m.ay be reached in as short a time
as one-tenth of a second, perhaps, or, in other cases,
only after a long time, perhaps an hour. The latter
time would be required only in large bodies of insulating material
c.
g., in large-capacity or hightension apparatus.
Different kinds of insulating material combine
in

:
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the characteristics described under (a) and (b) in
very different proportions. Gaseous dielectrics suffer substantially no heating, while solids and liquids
practically have their breaking-down strength determined by this heat factor.
In actual service, injuries to electrical apparatus

usually
result
from overheating, dirt, moisture,
chemical exposure, mechanical injury or wear due
to vibration, and occasionally a strain from lightning
or over-potential stress. The latter strains, however, arc rarely extremely severe, except as they may
cause local concentration of potential in the windings of apparatus, as will be discussed later.

Thus the voltage time test, which is usually applied to finished electric apparatus, by no means reproduces all the conditions of actual service. On
the other hand, it is. of course, true that apparatus
which will stand a high disruptive test will usually
stand better in service, so that such a test is of
value.
If a high disruptive test is relied upon by a purchaser to determine the acceptance of apparatus and
terminate responsibility on the part of the manufacturer, the latter will be tempted to design his
insulation in such a manner as best to stand the
disruptive test at the sacrifice of some features more
valuable for preventing a deterioration in actual
service.
This difficulty becomes a very serious one
where unusually severe disruptive tests are specified
in a contract.
(8) Fuller consideration of paragraph 2. With
low-tension apparatus, little or no harm is to be
expected from reasonable over-potential tests carefully made, provided insulation is in good condition.
An exception should perhaps be made of dangers of local concentration of strain in high-tension
generators or motors of small size, as will be explained later. The following discussion applies to
high-tension apparatus chiefly:
The amount of heat generated within the body of
a dielectric increases at least as fast as the square
of the voltage. Further, this loss, with constant
vokage, may be increased several times by an increase of 100° C. in temperature.
This means that
a strain of double potential continued for any length
time
r;ir
of
strains the solid insulating material
beyond any condition it will meet in service, i-urther, the ability to stand the strain will be determined rather by the facility for getting rid of the
heat, which is usually of little consequence in commercial work, than by other features of the insulation more desirable for actual service; further, the
hottest part of the insulation will be inside, so that
the center portion of the material may be badly
charred, while the outer portion, the only part visible to the eye, has been kept cool, and appears
uninjured. This means that very serious injury to
high-tension apparatus may be entirely beyond the
possibility of detection until further developed by
actual service.
Potential strains above a certain critical point
cause a tendency for brush discharge over any insulating surface.
If continued, this will deteriorate
the insulation so that a discharge may continue
afterward at a lower voltage. This effect will occur
even under oil, and, like the internal heat, will not
be visible to the eye until in a very advanced stage.
When a coil is charged to a high potential and
one end is suddenly discharged, there is a strain
equal as a maximum to the full value of the discharge voltage, tending to cause the charge upon the
inrns of the coil to jump to the terminal through
the insulation between the turns rather than pass
around these turns. Since the total discharge voltage may be the abnormal voltage at which the apparatus is being tested and since this abnormal strain
may be concentrated on a portion of one coil, where
many coils are used to withstand the normal voltage
of the circuit, it is evident that certain turns of the
coil (which lie next to the terminal which is being
discharged) will receive excessive strain. The condition which is essential to produce this concentration is that the discharge of the terminal of the coil
shall be extremely sudden.
This can usually occur
only when the terminal is discharged by a spark
close to the terminal itself, electrically speaking,
e. g., any accidental or other discharge between the
wires used in applying the test, or in the apparatus
itself, will tend to puncture insulation between turns
at certain points within the winding.
Such injury
oftentimes not be discovered, as the apparatus
being tested is not in a condition to show a shortcircuit when it is not connected to a generator.
This danger is very serious with extremely high
voltages.
Apparatus may be protected against this
strain by the use of choke coils, or high resistances,
or static interrupters in the leads of the apparatus
to be protected, provided no discharge occurs nearer
the apparatus than the protective device.
In this
connection it should be noted that if the spnrk gap
is used as an auxiliary to measure the potential of
the test, that satisfactory means must be used to
prevent a discharge on the spark gap from causing
injury to the apparatus being tested.
The emphasis placed upon this particular phenomenon is not for theoretical reasons only, but because,
in a number of cases, serious injury has resulted
to apparatus
therefrom. Furthermore, such conditions have been reproduced for purposes of inwill

vestigation.

(9) Fiillcr consideration of paragraph 3.
In testing finished apparatus, it is manifestly impracticable to subdivide the windings into more than
a very limited number of parts, e. g., in case of the
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transformer, into more than possibly four parts.
When such a portion is subjected to disruptive test,
a breakdown may evidently occur in a number of
ways, e. g., between portions insulated only by air
distances; over a surface of insulating material,
which may be marble on terminal block, fibrous material, or possibly the surface of oil in an oil-insulated piece of apparatus. Furthermore, breakdown
may occur through solid material, which in some
places w^ill be well ventilated and in other places
Sometimes portions of
will not be well ventilated.
this material which in the disruptive test receives
full
ice,

strain,

may, when running

in

commercial serv-

be so located as practically to receive a very

much

for instance, would be
the neutral point of a three-phase, star-wound genIt is thus clear that if the severity of a
erator.
the
test Cas it must necessarily be) is determined by
strength of the insulation of the weakest spot of
these various types and qualities of insulation, the
less

strain.

Such a

point,

other parts will receive an insufficient test. It may
occur that a portion of the insulation less likely to
give trouble in subsequent service will be this weakest portion, and will determine the whole test, leav-

ing the condition of the other more vital portions
of the insulation insufficiently tested.
(,10) Fuller discussion of paragraph 5.
In tests made by persons inexperienced in such
matters, there is grave danger of injury to apparatus
which would not result when tests are properly made.
Such difficulty may arise by the use of testing apparatus having too high an inductive factor or field
reaction, so that current to tlie apparatus may either
raise the voltage beyond the usual ratio or so deform
the electromotive- force wave as to cause an excessive
strain; or by making tests when insulation is not
in good condition; or in preliminary trials, in allowing tests to be on too long, though perhaps at a
slightly lower voltage than the voltage of final test:
or by improperly determining the temperature of
the transformer; or in a number of other ways unnecessary to enumerate. Difficulty from this source
is by no means of rare occurrence, and it is very
difficult to avoid in large high-tension apparatus.
(11) Precautions to be observed in testing:
The most important precautions to be observed
in making disruptive tests are here summarized:
(a) Insulation of all apparatus to be tested should
be definitely known to be thoroughly dry.
(.b) All insulation surfaces and the apparatus in
general should be clean and free from all kinds of
foreign matter.
(c) The measuremenl of the insulation resistance
will sometimes give an idea of the fitness of the
insulation for test. This condition will usually be
determined, not by the absolute value of the insulation resistance, but by a curve of the variation
of insulation resistance as the apparatus is being
dried out. When it has been increasing for a period
and finally becomes steady with steady temperature,
the do'ing operation is probably fairly coniplete.
However, w'hen air or oil spaces are included in the
bulk of the insulating parts, these spaces may determine the insulation resistance, so that no indication is given of the condition of the actual solid
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of the strain caused by the above-mentioned breakdown from being transmitted without being smoothed
out to the windings under test.
Evidently a choke coil in the lead of the apparatus
will allow a change of potential to pass through it
only slowly, and if this coil can be made to have
several times the choking effect of the smallest portion of the winding to be protected (next the terminal) which is considered to be able to stand the
voltage of the test momentarily, the necessary protection will be obtained.
It would seem that a resistance in the place of the choke coil would serve
the same purpose, and, in a measure, undoubtedly
will.
However, since the resistance does not absorb
voltage until after considerable current strength has
been attained, is it not as well adapted to protect
from sudden changes of potential as the choke coil.
The static interrupter being merely a choke coil
whose power is increased by the use of the condenser, W'ill act in same manner as the choke coil
described above. Usually, however, except where
static interrupters are provided for other purposes,
the choke coil will be found more convenient.
(12) No complete recommendations are here made
for specifications for testing apparatus for dielectric
strength, but a few suggestions will be offered on
topics in which there is probably a considerable diversity of opinion.
(a) In high-tension apparatus, e. g., 20,000 volts
and above, only moderate, short-time, over-voltage
tests should be specified in contracts.
(b) Such tests should be made once for all when
the apparatus is known to be in good condition, preferably at the factory, by experts, to give assurance
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(d) Before applying disruptive test, it should be
definitely determined that the temnerature of no part
of the apparatus to be tested is above that at which
the test is to be made, remembering that tests of
apparatus when hot, especially when very hot, are

PORTABLE electric-lighting OUTFIT. FOR CIRCUS,

extremely severe.
(e) Electrical apparatus of large capacity, which
necessarily contains considerable masses of iron and
copper, lags behind the atmosphere in temperature
changes, consequently, when the atmosphere is damp
and warmer than the apparatus, there is a tendency
for the latter to "'sweat" or condense moisture upon
This moisture will at least partially be
its surface.
absorbed by the insulation material and render the
apparatus unfit for test consequently, it is important
in unpacking to open the packing case only when
the air is cooler than the apparatus. In case of oilinsulated apparatus, the insulation should be protected from moisture when once dried out until immersed ready for ser\'ice.
(f) The determination of the high-tension voltage
actually reached during test is sometimes a difficult
matter. The things to be avoided chiefly are the
distortion of wave form or the change in ratio of
transforming apparatus, or excessive drop due to
the use of apparatus for applying the testing voltage,
which is of insufficient size to supply the charging
energy required by the apparatus to be tested. This
subject deserves a full consideration, but has been
so fully discussed elsewhere that further space will
not be given here.
(g) In applying the potential of test to apparatus,
the voltage should not be raised on the testing set
to full value and then applied to the apparatus, but
after connection should be increased rapidly by small
steps, or continuously from a voltage not over onehalf the final. Also the voltage should be raised so
quickly that the time during which the last io per
cent, or 20 per cent, of the voltage is being applied
will be short, as compared wnth the duration of the
full potential test.
(h) To prevent local concentration of potential
which results from any spark or breakdown occurring near the apparatus to be tested when the latter
contains coils, choke coils, static interrupters, or resistance in series with the terminal of the apparatus
to be tested may be used. -The result essential to
the avoidance of this local strain is the prevention
;

Such tests
the specification has been met
should not be made a second time.
(c) After installation, a considerably lesser test
should be made upon the apparatus, which will detect any serious injury in transportation and installation.
Any moderate deterioration due to absorption
of moisture, etc., will right itself with service, provided no abnormal deterioration has occurred.
(d) It is preferable to make high-potential tests
by increasing the voltage upon the apparatus as it
is designed to operate, one terminal at a time remaining grounded, rather than making a high breakdown test by voltage from an external source.
(e) On tests of very high-tension apparatus, such
as generators and transformers, no breakdown gap
should be used in connection with the determination
of voltage. Any error in the voltage of test, provided precautions as to the proper size of testing
apparatus are used, will be comparatively unimportant. In some cases the voltage of the testing
device may be determined by means of a spark gap
before the apparatus to be tested is connected to the
that

circuit.

mind

that in the above discussion the objections to over-potential tests and
the dangers to apparatus involved, only, have been
considered, and that it is not recommended that
Such tests may be and
disruptive tests be abolished.
regularly are made successfully, and are very desirable to insure good insulation in electric apparatus and to determine the fulfillment of specificaThe point it is desired to emphasize is that
tions.
great care should be taken to avoid injtiry to apparatus and that excessively severe tests, especially
It

must be borne

in

long-time tests at high potentials, should be avoided.

.

J.

A. Lawrence,

Henry H. Fuller and Herbert

J. Shannon have organized the
tric Railwav at Canton, 111.

Fulton County Elec-

The company

is

capi-

talized at $10,000, and the object of the incorporators is to build and operate street railways.

dustrial companies, etc., the Investors' Manual is
very convenient and complete. About 75 pages are
devoted to statistics of large corporations, mostly in
Chicago, giving complete history of the companies.
Maps of all the Chicago surface and elevated railroads are given, showing the district covered by each
system.
A list of large industrial companies
throughout the United States, giving capitalization',

yearly rate of dividend, earnings, etc., is of interest
to business men, as is also the table of railroads of
the United States, giving mileage, capitalization,
equipment, earnings, etc.
All told, it may be said
with truth that much valuable information for investors and financial men is contained in the 114
pages of this book.

Portable Electric-lighting Outfit for
Circus.
The accompanying
generating
Bros.'

shows a portable
and now in use by Ringling
outfit is mounted on a steel
illustration

set built for

circus.

The

truck, very substantially built, as

shown

in the pic-

and designed to be drawn by horses. It consists of a Walrath three-cylinder gas engine, of the
onen-base type, connected by a Chicago, link-belt
ture,,

chain

drive to a Fort

As shown,

Wayne

iS-kilowatt,

6p-cycle

driven by belt
from the generator shaft. The whole set is strongly
made to withstand the knockabout usage of hurried
handling. It was built by the Marinette (Wis.)
Iron Works Manufacturing Company, the manufacturer of the gas engine, which also furnished a duplicate set, the two being used for supplying current at 220 volts for lighting the Ringling circus
and animal tents. Nernst lamps are used for this
illumination, as described
in
the Western Electrician of May 23d.
Ringling Bros, express themwell
pleased
w^ith
selves as
their two lighting sets.
alternator.

the exciter

is
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Tune

DEVELOPMENT OF THE TELEPHONE
Proposed Electro-magnetic Regulation
on a Loaded Telephone Line for
Controlling the Loading
Devices.
Bv

matter to (Ictcrminc precisely wiiat
an operating telephone circuit on account
of the infinitesimal current employed, and the complication introduced by varying imoedance, capacity,
leakage and extraneous inductive disturbances. Alli

a

is

happens

(lifticiilt

in

i,j.i

The franchise
Company in the

cf

Central

the

Union Telephone

Wabash has

expired by limand no application has yet been made for
renewal. The council at its next meeting is expected to take steps to have the company's property
removed from the streets or to secure favorable
terms for a renewal of the franchise. The stockholders of the Home Telephone Company of Wabash, which has practically all the business of the
city, are active and intluential men, and are said
city of

ilatiou,

O'CONNELL.

J. J.

Indiana Telephone Items.

RETARDAT/ON COtLS

'HCAfiOiJ COILS

C0y£/?£0

'A'ff

k>fjTM //^ULATOff

AND

THS.JV

13,

FIELD.

corporated for the purpose of manufacturing telephone Doles and other supplies, and will contract
to construct telephone plants and lines.
The company's principal office and plant will be in Mount

Vernon. Braddock McGreggor. William Ford and
Allen Gray are the incorporators.
The grand jury in session at Evansvllle during
the last week investigated the charges of four councilmen against a fellow-councilman of attempted
bribery in connection with an ordinance repealing
the franchise of the Cumberland Telephone Company. There Is no evidence, whatever, that the
Cumberland Telephone Company was in any way
connected with the attempted bribery.
The following-named telephone companies filed
articles of incorporation

during the

with the secretary of state

The name

of the company,
be served and name of
one
is given
The Allerton Telephone Company of Hancock County, $160; Allerton and neighborhood service to be free to subscribers Daniel
W. LIneback. Greenfield. The Deer Creek Co-operative Telephone Company. West Sonora
$3,000;
West Sonora and community; A. C. Cook. The
Home Telephone Company. Huntington; $ro,ooo;
Huntington County Adolph Taylor. The Hoosier
Telephone Company, Portland; $100,000; counties
of Jay. Adams. Wells, Huntington, Wabash, Miami,
Howard. Grant. Blackford, Randolph, Delaware,
Hancock,
Madison,
Tipton,
Hamilton.
Marlon,
Henry, Wayne, Union, Rush, Fayette, Shelby, Johnson, Bartholomew, Decatur and Franklin; Judson
F.
A. Jaqua.
capital

last

stock,

official

week.

territory

to

:

;

;

fi'H£Q'5TAr

1903

;

:
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o'cONNELL's METHOD OF LOADING TELEPHONE LINES.

Professor Pupin has attacked and

thr)ugh

fully solved the

cating that
tributed

it

line

is

problem

success-

in its scientific aspect, indi-

possible to compensate for the disby the introduction of con-

capacity

centrated inductances, so that one is enabled to carry
on telephone conversations through greater distances
than was hitherto possible, it is doubtful if the solution suggested will be entirely satisfactory in the
practicable working of aerial lines, on account of the
variable conditions alwve referred to.

Aside from the changes in conductivity caused by
temperature variations, it is a comparatively simple
matter to control the line resistance. The capacity
of the line cannot be so satisfactorily adjusted to
surrounding influences, however. It seeems advistherefore,

able,

opposed to granting a new franchise to the

to be

Central Union.
A controlling

interest

in

the

Home

Richmond

Telephone Company has been purchased by Colonel
Orr and L. M. Flesh, capitalists of Piqua, Ohio,
with Edward L. Gates, banker of Richmond. The
Home is one of the most successful Independent
companies in the state.
The linemen of the Central Union Telephone
Company were called out on a strike June 3d in
Anderson, Elwood, Alexandria. Newcastle and Summit ville. The linemen were joined by other em-

Telephone News from the Northwest*
A. Pearson has been granted a franchise for
telephone exchange at Roseau, Minn., and has
begun installing the system.
C.

a

employ some means of altering

to

quality of the line, that is, the
inductance. If this can be made to vary with, and
in the same proportion, as the capacity, it should be
possible to produce a close regulation.
For accom-

the other principal

plishing this result, the

scheme

illustrated in the at-

tached sketches is proposed. Fig. i shows the line
loaded with impedance coils distributed over its
length, the coils having an excess of impedance, so
as to overbalance the line capacity.
In order to make
these coils adjustable, it is proposed to form them
as shown in Fig. 2. with a permanent magnet acting
as a core about which is wound a solenoid of wire.
This coil is wound in such a manner, and the current
sent through it in such direction as to oppose the
magnetization of the permanent magnetic core, producing thereby more or less neutralization of it. A
continuous current is intended to be sent over the

FIG.

2.

-

O

CONNELL

S

METHOD OF LOADING TELEPHONE

ployes of the company, and business is badly crippled.
The strike is caused by the refusal of the
company to grant the demand for an increase in

wages.

The

linemen of the Central Union and
Telephone Company at Indianapolis are
and there is no prospect of an immediate

striking

the

New

still

out,

settlement.
The City

Council of

Portland, at

its

last

meet-

CO/L

(JOT /ifo/r *v/,«r
ffWrWA

r

mm.

SOr-r //nf/ n^/^f

Q
FIG.

3.

O

CONNELL

S

shows a similar method, with the impedance
and batteries cut in sections. This drawing
shows one section, with condensers placed in position
Fig. 3

coils

to close the telephone circuit to the next section.

NEW COMPANIES.
Watseka

Home

Telephone Company has been

incorporated with a capital of $20,000.
The headquarters of the comiiany are at Watseka, 111., and
the incorporators. J. E. Bundy, J. A. Bundy and
H, M. Fisk, will operate a telephone system.

Western Telephone and Telegraph Company
has been incorporated, with offices in Chicago, and
a capital of $2,500.
F. W. Pringle, CI. H. Johnson
and H. S. Pringle are the incorporators. The company proposes to operate telephone and telegraph
lines.

rates.

The
Twin

rtli

METHOD OF LOADING TELEPHONE

line.

'Jhe

has offered the County Board at St. Paul a reduction of its telephone bill of $1,750 at one-half, and
to give the county telephones at half the regular

UM^ffi^

-

controlled

'i'lie

of Morris.
Minn., has Increased its capital stock from
$10,000 to $15,000.
The Board of Fire Ccmmissioners of St. Paul
has an exclusive contract with the Northwestern
Telephone Exchange Company, allowing that company to use the poles of the Fire Department for
its wires.
Where a pole line of the Fire Department exists on one side and the Northwestern has
a line on the other side of the .same street, it makes
it necesary for the Twin City Company to parallel
one or the other. Hence, when the superintendent
of fire alarms objected to the Twin City paralleling
the fire-alarm wires on Lafayette Avenue, the fire
board withdrew its objections when the circumstances were explained.
The Alto Telephone Company of Alto. Wis., has
been incorporated with a capital of $3,000.

The Northwestern Telephone Exchange Company

^m

\/!'//£(>S7?^T

by rheostat or otherwise, and adjusted so as to produce the best possible transmission with the conditions obtaining upon the working
line,

m^

TPnrWf

LINES.

The Stevens County Telephone Company

LINES.

granted a franchise to the Hoosier Telephone
Company, an organization of local men. The company will put In a telephone plant in Portland to
compete with the Home Telephone Company, which
now has a monopoly of the business.
The Winchester Telephone Company, operating a
plant in Winchester, and the Eastern Indiana Telephone Company, with 200 miles of wire throughout
Randolph County, have consolidated. The company
will file new articles of incorporation and will be
ing,

known as the Winchester Telenhone Company.
The Star Telephone Company at French Lick
has increased

its

capital

slock from $2,000 to $15,-

The company proposes making extensions and
improvements. W. F. Moore is president of the

000.

company.

The New Long-distance Telephone Company
Indianapolis

has

bought

a

controlling

Interest

of
in

Lebanon Telephone Company.

This movement
is
thought to be a primary step toward securing
many of the county-seat companies along the comthe

pany's lines.

The Posey County Construction Company has

In-

strike of some of the operating force of the
City Telephone Company's exchange in Minneapolis is over as far as the company is concerned.
the strikers being replaced.
The new operators'
union has enlisted the sympathy of the Trades and
Labor Council, which pledges its moral and financial support.
There Is a threat of a sjmipathetic
strike, but no move has yet been made.
The Slater Cla.) Mutual Telephone Company has
been incorporated with a capital stock of $10,000.
The advertised sale of the property of the Mutual
Telephone Company of Des Moines for delinquent
taxes was prevented by an injunction secured by the
Iowa Loan and Trust Company, which has a mortgage on the system. The trust company asserts the
sale to be illegal, because if the property is, for the
purposes of taxation, real property. It must be sold
only In accordance with the laws governing such
sales.
If the property is n^gardcd as personal, it is
covered by the mortgage given to the trust company.
C. F. Singmaster of Keota, Iowa, has bought the
Dobie telephone line at Sigourney. It is 65 miles

long.
-t

lie

Menominee Range Telephone Company pro-

extend its lines from Mountain Iron to
Pembine. Mich., where it will connect with the line
of the Wausaukce system now being extended to
Menominee.
The Upper Peninsula is to be covered by Independent telephone lines.
R.
poses

to

:

June
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Chicago Telephone Rates.

X-ray Emanations from the

Unlimited metallic telephone service at the rale of
$50 a year was urged at a meeting of the gas, oil
and electric-light committee of the Chicago City
Council, when the ordinance of the United Telegraph,
Telephone and Electric Company of Hyde Park
for right to use all the streets of the city was being
considered. The rates recommended in the ordinance were placed at $60 to $iiS for direct lines.
$44 to $So for two-party Imes. and $28 to $58 for
four-party lines. Alderman Blake moved to attach
a provision to the ordinance providing that "any
patron of the company may apply for and be entitled to unlimited metallic service at $50 a year, if
he should not wish to use the measured service."
Alderman Dever declared that telephone rates are
extortionate now. and stated that in fixing rates for
the new company the city is also fixing future rates
for the Chicago Telephone Company.
He demanded
that care be taken and that something be done to
relieve the present unsatisfactory condition ot the
telephone situation.
The committee decided to defer the subject of
rates and to request City Electrician Ellicott and
tlie company officials to be present at a future meeting to give the cost of installing telephones and tell
what the profit would be on a given maximum rate
for unlimited service, on a basis of $50 and upward.

Kellogg Stock
Some

in Litigation.

of the minority stockholders of the Kellogg

Supply Company of Chicago alof the company has passed
into the hands of the American Telephone and Telegraph Company. The Kellogg company has been
reckoned among the Independent telephone manufacturin<r companies, and the American company is,
of course, the parent Bell company.
The dissatis-

Switchboard and

lege

fied

that

the

control

stockholders allege that the sale of stock

in

is

monopCourt of Cook County

restraint of trade, as furthering a telephone

They ask

oly.

the Circuit

The complainants

to set the sale aside.

are

Francis

W. Dunbar.

K.

B.

Miller,

in the

bill

Franz

J.

Dommerque, William W. Dean, Joseph C. Belden,
Mrs. Amanda W. Belden, Anna A. Poole, George
Burlingame and Frances D. Kellogg.
Tuley has granted a temporary injunction.
L.

Judge

Inefficiency of Telephone Service

in

Paris.
There have been so many complaints by subscribers in relation to the poor service given by the
telephone companies in Paris that an investigation
is being made to discover the cause of the inefiiciency.
One of the first criticisms the investigating committee made was of the ridiculous manner in which
telephone girls are chosen after a comoetitive examination. It appears that 950 3'oung women who
recently applied for situations as telephone girls were
required to write an essay on storms in the Pyrenees Mountains, biU only 450 storms were considered
sufficiently well described to entitle the writers to a
position.
The opinion of the investigating committee was that a young woman who could poetically
describe a storm "would be, perhaps, the least fitted
to operate a section of a telephone switchboard to
the satisfaction of the public.

GENERAL TELEPHONE NEWS.
A

merger of telephone companies has occurred at
El RenOj Okla., the consolidated company purchasing the properties of the Western Oklahoma Com-

pany for

$20,000.

The Southwestern Telegraph and Telephone Company

erect a two-story fireproof brick office
building and central exchange at Little Rock, Ark.
An additional switchboard capacity of 7,000 telephones will also be installed. T. L. Powell is the
local agent.
is

The

to

Citizens'

and

New

England Telephone Com-

panies sustained heavy losses through the destruction of instruments, poles, and wires in the recent
fire at Lakeport, N. H.
The electric-light plant that
was destroyed was valued at $40,000 and was insured for $10,000,

The Vermilion County Telephone Company recompleted plans for improvements to be made

centl}'

that will cost about $61,000 and which will greatly
increase the capacity and efficiency of its service.
The company has just closed a contract with J. F.
Butterfield of Chicago to build and install a complete underground-conduit system throughout the
This will cost about
central portion of Danville, 111.
$50,000.

be spent by the PaStates Telephone and Telegraph Company during the next 12 months in the rebuilding of its
plant in San Francisco. The changes will include
new buildings, large additions for all the exchanges,
It is said that $1,500,000 will

cific

new and improved switchboards and exchange connections, and new telephones of the most improved
The company now has about 40.000 subscribtype.
ers,

tion

and the improvements
of 60,000 more.

will

allow accommoda-
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Human

Body.
Much

attention

has

been

attracted

by

an-

the

nouncement that Prof. Arthur W. Goodspeed of

the

University of Pennsylvania has discovered that sec-

from the human body or from
other bodies or articles is induced by X-rays. Prof.
Goodspeed's own account of his discovery, in The
Pcnnsylvanian, the university's official organ, is as
follows
Having occasion last winter to examine critically
some radiographic records, I was surprised to find
the clear outlines of some metallic bodies that had
been behind the plate during exposure. This recalled
that I had been consulted once by somebody who had
found similar anomalies, and that I had been unable
to throw any light upon the subject.
For obvious
reasons, I determined now to spare no trouble to
hunt down the cause of the, effect which I had observed, and after a series of upward of 100 progressive experiments I was convinced that when an
X-ray tube is in operation not only is every particle
of matter which is impinged by the X-rays secondarily radiant, but that also in some cases this
secondary radiation had in all probability imparted
activity of some sort to air particles and to portions
of the wall which had not been impinged directly by
the primary rays.
The cause, then, of the impressions on the plate
of articles behind it was established. All of the
later experiments leading up to this conclusion had
been made with the Crookes tube completely inclosed
w a dark box. eliminating thereby every trace of
fluorescent emanations which one usually does not
take the trouble to cut off and which are always
emitted by the glass with which the bulb is made.
Next, from a portion of the space outside the box,
the X-i'ays, which, of course, passed freely through
the wood, were completely cut off by heavy lead
plates, properl}^ placed on the top of the box, and it
was on these plates, screened thereby from the Xrays, that the radiographic films employed for receiving the records were placed. Above this and to
one side, freely accessible to the X-rays, the various
bodies to be tested for secondary activity were arranged, including" zinc, brass, wood, my hand, and a
variety of articles too numerous to mention.
In
every case unmistakable evidence of secondary action appeared upon the plate.
Presuming, of course, that others besides myself
may have been working along similar lines. I proceeded to look up carefully the literature on the
subject in order, if possible, to determine what parts
of the investigation, if any, might claim priority as
well as originality.
Two Frenchmen. Perrin and
Sagnac, I found had demonstrated the property of
secondary activity induced by the X-rays, and along
some lines of investigation had given some interesting quantitative values; and still a .third Frenchman, Guillox, had demonstrated the possibility of
using the hand as a secondary source.
None of these three, however, seems 'to have excluded the optical fluorescence which alwavs accompanies the X-rays, unless special care is taken to
cut it off, as already explained. Inasmuch as I found
that an Englishman of the name of Townsend had
demonstrated that some differences in the numerical
values given by Perrin and by Sagnac must have
been due to a difference in the primarv rays they
employed, it seemed to me that putting everything in
absolute darkness, from an optical point of view,
and then experimenting in the night, thereby cutting off every trace of optical light, was a distinct
step in advance of the work of the men referred to.
In brief, then, it has been shown possible to produce secondary radiograms on a sensitized film, inclosed in a perfectly dark receptacle, by "means of
absolutely invisible emanations from various articles.
including the human body, which have been excited
by X-rays generated within a black box in a perondary radiation

fectly

This

dark room.
apparently

startling

conclusion

loses

much

mystery when we contemplate that it is entirely proved at the present time that only about two
per cent, of the radiant energy that comes to us
from the sun is capable of affecting the human eye.
That bodies on the earth, therefore, while bathed

of

its

98 per cent, may be capable
of diffusing some of it is what any thoughtful person will admit.
piece of white paper in a beam of sunlight, or
even in a space diffusely illuminated, as is the room
of a house, receives a small portion of the two per
cent, of the total energy incident upon its path, and
diffuses again a small portion of what it receives,
Why. then,
thereby making it visible to the eye.
might we not expect that a piece of zinc or copper
favorably posed to receive a portion of the other 98
per cent, i. e., of the dark energy, should be capable
of diffusing some part of that in such a way as to
be objectively visible to some appropriately devised
apparatus for observing it?
It is to be noted in passing that the most favorable
location for getting some of the 98 per cent, without
some of the visible two per cent, is in a dark room.
have been using the word dark, of course, as
It is quite possible to
applied to the human eye.
my mind entirely probable that a mouse, and very
cat,
could,
if
it
had
the proper intelligence,
likely a
give us valuable assistance in rooms to us totally
dark which are doubtless to them comfortably illuminated.
In connection with the work just referred to, a
in a portion of the other

A

We

—

—

somewhat painful personal experience seems

me

to
lo be suggestive as to the possible cause of the well-

known inflammation which sometimes

follows prolonged exposure to the X-rays.
year ago I had
occasion to sleep in the same room in which experiments had been conducted during the day. At the
end of that time I left town, but developed at once
an aggravated attack of inflammation of the eyes
and throat, which yielded to treatment after a few
days.
During the first week of this month again I
found it convenient to sleep in the same room where
I had been conducting experiments during the day
and evening. At the end of about the same time
all the symptoms reappeared with which I had suffered a year ago, with same result on changing
sleeping rooms the difficulty at once disappeared.
In drawing conclusions from these experiences, it
must be noted that no trouble has been experienced
in the meantime nor before, although I have frequently, during the last six weeks, spent several
hours each day for a week or two at a time around
the X-ray apparatus.
In the night the room had
been nearly or quite closed, preventing free air circulation, and the potent protection of eyeglasses was
wanting.
I am forced, under the circumstances, to believe.
strongly that the immediate cause of the troublesome inflammations was the secondary emanations
from the air or bodies in the room, or the human
body itself, rather than the primary X-rays. This
theory would, of course, necessitate the assumption
that the activity lasts for an appreciable time after
the exciting cause has ceased.
To prove this by objective experiment would indeed be difficult, since the ions developed by the
passage of the X-rays through the air are, of
course, present for a considerable time after the
cessation of the rays, and the electroscope, which
would be expected to indicate the activity sought,
would be discharged by these ions, and we would
still be in the dark.

A

—

Chicago Street-railway Situation.
Nothing has transpired within the last week which
would tend to indicate the outcome of the Chicago
traction negotiations. Everything seems to hinge
upon the attitude of the courts toward the gg-year
act. the validity of which is to be discussed before
Judge Grosscup on June iSth. A resolution presented at this week's meetiner of the Citv Council
the effect that the city take no part in the discussion before Judge Grosscup was laid over for one
week. To intervene in these proceedings might force
the city to become a party in a legal adjudication
of the validity of the act, and this the aldermen wish
to

to

avoid.

The Chicago Union Traction Company

is

said lo

be doing all in its nower to block negotiations hetween the Chicago Citv Railway Company and the
city, knowing that if the Citv company waives its
claims under the gg-year act It will have to do the
same. A resolution presented by Alderman Race
at the last meeting of the council demanding that all
negotiations between the local transportation committee and the Chicago City company be broken ofT
take part
until the Union Traction Company could
in them was defeated by a vote of S3 fo 12.
Union
that
the
Mavor Harrison denies the report
Traction Company's franchise troubles are to be
settled by a private conference between himself and
Judge Grosscup. He says that that is a matter for
the City Council to attend to. and that he is ready
Colonel E. R. Bliss and President
to do his share.
Hamilton of the City company, in discussion with
the committee on franchises demanded to know what
assurances could be given the company as to the
disposition of its property after the 20 years of
the proposed franchise had expired, whether it
would be bought by the city, by another company,
or remain in its own hands pending another settlement, but nothing was agreed on.
of Judge
In compliance with the instructions
Grosscup, the receivers of the Union Traction Company will offer no objections to formal deniands
made for one-fare privileges on all street-railway
As a result, reslines controlled by the corporation.
idents of Oak Park will get a five-cent fare to the
city without opposition, this being demanded in the
ordinance passed by the Oak Park Village Board.
The double fare will continue to all points west of
Oak Park, including Maywood and Melrose Park.
It is stated, however, that these villages will make
demands for a five-cent fare.

The United States Supreme Court, in the case of
the Atlantic and Pacific Telegraph Company, pracUnion Telegraph Company,
tically the Western
against the city of Philadelphia, involving the taxacompanies'
wires and poles by the
telegraph
tion of
city government, has decided in favor of the telegraph company. The lower court's decision was reversed on the ground that the court took from the
jury the power of saying, what would have been a
reasonable tax. Justice Brewer said that there was
no question as to the right of the municipality to
legislate for a tax of this character, but that it did
not follow from this fact that a municipality is
In
not subject to any restraint in such charges.
this case, he said, the city had undertaken by the intelegraph
position of an unreasonable tax to force the
company to put its wires underground.

—

:

—
I:
;
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Salt as a By-product.'
By Alex Dow.

gether.
Salt evaporation is preferabb% though not
necessarily, a continuous process, and the addition
of the electric-lighting load is a step toward con-

—

This economic age prescribes that, for the
First
continuing commercial success of any business, that
business shall be conducted without waste. The

management which

fails to realize all its possibilities

of thrift invites competition that will undersell its
market; and this competition, continuing to make
lower prices will ultimately occupy the market to
the exclusion of the wasteful producer.
Second Not only by the adoption of economical
processes of manufacture, but by the utilization of
all by-products, must the manufacturer of to-day
keep down his production cost. In some cases he

—

has apparently the choice between economical manufacture of his chief product without a by-product,
and a less economical process which leaves as
residue a valuable by-product. A correct choice be-

these two alternatives requires commercial
as well as technical knowledge.
Third— Our friends, the gas companies, have loiig
ago let the public know that their profits are in
Many of them have modified
their by-products.
toward lower effitheir gas-producing processes
increase the value of the byorder
to
ciency in
products. Our other friend, the Standard Oil Company, is somewhat secretive. Nevertheless, we know
that the commercial success of that corporation has
to no little extent resulted from the utilization of
all the contents of the crude oil, whereof in the
beginning only illuminating oil was marketed.
Founh In our business the production and sale
of electric light and power our greatest waste has
have
been time 18 or 20 hours out of each 24.
had. and still have, at best only work enough fully
to employ our investment 20 to 25 per cent, of the
Our interest, insurance and depreciation
time.
and our taxes accumulate during every one of the
8,760 hours of the year. No improved efficiencj; of
generation, no reduction of the losses in distribution, can possibly help us so much as would the
discovery of profitable work to which our investment might be set during its hours of idleness. This
is a long-established and
it
is not a new theory
well-recognized condition, and the suggested ameliorations of the condition have been very many.
Fifth This paper presents the latest of these suggestions, as adopted by the Detroit Edison Company,
The combination with the electric-light and
to wit:
power industry of the manufacture of common salt
by the evaporation of saturated brine. Obviously,
this combination can be made only within welldefined geographical limits. The first requisite is
the existence of a sufficient deposit of salt. The
greatest store of salt is in the water of the oceans,
which contains approximately three per cent., by
weight, of sodium-chloride. To recover this percentage involves the evaporation of 97 per cent, of
water, which is unprofitable except in a limited
way, and in warm climates where the sun furnishes
the rcouisite heat. In the United States salt is
produced from four principal deposits of rock salt,
located as follows

tween

instinct

—
—

—
—

We

—

;

—

In Western New York.
In Ohio and Michigan, running from
eastern Ohio northwest through Cleveland
1.

Southunder
Lake Erie to Detroit and across the state of Michigan to Lake Michigan at Manistee and Ludington.
Central Kansas.
3. In South
2.

4.

:

Louisiana.

A

limited amount of salt is obtained by mining
running shafts and tunnels directly into the rock
There is an excellent demand for this class
salt.
of salt, which, taken with the cost of production,
maintains it at a good price. The more common
method and the method that is used exclusively in
the Ohio and Michigan field, is to pump water down
to the salt vein, where it dissolves aboiit one pound
of salt to each three pounds of water, forming a
25 per cent, brine. This brine, returned by the

pressure of the pumps tfirough a separate pipe, is
evaporated in open vats or vacuum pans by contact
with steam pipes or steam jackets. The building,
equipped with vats (called grainers) and vacuum
pans, together with the pumps and other machinery
required, is in common parlance called a salt block.
Sixth It is customary to use exhaust steam, when
such is available, to heat the brine. This practice
has led to the combination with the production of
In the
salt of other industries using steam power.
state of Michigan the most frequent combination
with the salt block is a saw mill, this particular combination being so common that it is almost standard.
A saw mill raises steam by burning its own refuse

—

strips and sawdust ; that is to say, fuel is produced
sufficient and sometimes in excessive quantities
by the operations of the mill. Old lumbermen said,

in

therefore, that their fuel cost them nothing, and
when they, moreover, utilized their exhaust steam
in a salt block, the commercial result was exceedingly good, and many Michigan fortunes have been
earned thereby. These saw-mill salt blocks have had
possession of the salt market of the Upper Lakes
for years, and they virtually still control it.
Seventh In more than one instance an electriclight plant has been operated in combination with
a salt block and saw mill. I could name a dozen
such electric-light plants in the state of Michigan.
The electric-lighting load comes on at dark, when
many saw mills shut down either partly or alto-

—

Paper re id before the National Electric Light Associatio
at Chicago. May 2S. 1903.
The author is manager of the Detroit
Edison Company.
I.

June

tinuity.

—

The pine which was the beginning and
strength of the Michigan lumber industry has
nearly disappeared, and with it will go the control
of this salt market by the Michigan salt blocks. At
Manistee and in that vicinity the supply of pine
siill holds out, and the saw mills and salt blocks are
as busy as ever; but on the east shore of the state
the pine has been worked out, and the original
combination is there no longer possible, .\round
Detroit, where the greatest salt beds in Michigan
have been explored and developed within the last
10 years, there is no pine nor available lumber of
any kind, and salt is produced only with fuel bought
and burned e-xpressly for the purpose. This leaves
but a narrow margin of profit, and if it were not
for the lower cost of distribution the industry in
the vicinity of Detroit could not exist in competition
with that at Manistee. The cost of distribution is
a controlling element in the salt business. The material is hea\y, and the freight from the salt block
to the point of use is frequently greater than the
In this respect salt and coal
first cost of the salt.
are on a similar basis. Each salt field, like each coal
field, has a certain area which is its natural area
of distribution, and beyond which it comes into
competition with the product of some other district.
Special qualities of coal, such as the anthracite coal
of Pennsylvania, are shipped for special purposes
similarly, table salt and
all over the United States
other special grades are shipped all over the country
but bulk salt, such as is used by packing houses
and in manufacturing and chemical processes, has
a well-defined radius of distribution from each proEighth

the

;

ducing

Low

district.

cost will, in

first

some

cases,

high freight rates
and special freight rates
(which are not unknown to the salt industry) will
extend the radius of some producer who is favored
with the same; but these are exceptions not affecting
the general rule.
Ninth The Detroit salt bed is worked to a verygreat extent by companies producing the salt prodthe alkalies carbonate of soda, soda ash. etc.
ucts
The Solvay Process Corapanj', whose main works
are at Syracuse. N. Y.. has established works at
Detroit, which were the first on a large scale in
Other makers of salt products have
that district.
followed the lead of the Solvay company, until the
alkali industrj' has become one of the most imporThese chemicals have a very
tant in Michigan.
much wider radius of distribution than has common
salt, and the immense salt beds at Detroit, in combination with good water, cheap coal and limestone, and excellent lake and rail transportation
facilities, now give Detroit an advantage that it is

offset

;

—

—

—

likely to

retain for

— As

many

years.

have already said, it is not new to
turn the exhaust steam of an electric-light plant
What is new about the Detroit
into a salt- block.

Tenth

I

proposition is the recognition of the possible reaction of salt production on the electric-light and
power btisiness. Economically, it would be iust as
profitless to operate a salt block during the few

hours when an ordinary electric-light system would
give it a liberal supply of steam as it is to operate
that same electric system only during those hours.
To work the electric-light investment to good purpose requires a better load factor than is usually
obtained. To work the investment in a salt block
to the best purpose requires continuous Operation.
A salt block that takes and utilizes the exhaust steam
of a liehting plant at its peak load and is idle or
using live steam at times when the electric-light
plant is lightly loaded, cannot he made to pay. But
if a continuous load can be obtained for the electriclight machinery', a continuous and profitable operation can be assured to the salt block. The converse
is true: namely, that if all the exhaust steam of
the continuously running electric plant is profitably
used in the salt block, the reduced or extinguished

make

the electric-lighting business
profitable.
To obtain this very desirable state of
affairs it is necessary to find the continuous electric
load.
The use of electric light has physical limitaPeople are not going to turn on lights in the
tions.
daytime merely to be kind to the electric-light companies. Differential rates- will improve your electric-light daily load curve and will bring you business that would otherwise go to kerosene or gas
but, after all, it is essentially a night business
may even say, an evening business, because all-night
liehting is a comparatively small portion of the
maximum demand. Electric power is a different
proposition. Industries that use power 24 hours
a day have alwaj'S existed, and their number is inTo these must be added the industries
creasing.
mostly chemical that use electricity for heating or
for electrolysis.
To these may be added if the inducements are sufficient industries that now use
power only eight or 10 hours per day, but that, if
power be cheap enough, can profitably work a night
shift, or even establish continuous 24-hour operacost of fuel will

—

—

—

tion.

—

—

Eleventh The possibility of creating a manufacturing district of such industries has been demonstrated

at

Niagara

Falls.

Cheap power, cheap and

transportation and cheap land are the
With these it is desirable to have an
essentials.
existing population which takes kindly to factory
work. All the conditions except the cheap power are

convenient
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in Detroit, and our proposition is to furnish the missing essential.
believe that among
the industries already established in the city of
Detroit, and among those which can be brought
to locate in the city or in its vicinity, we can find
such a demand for our electric product as will enable
us to operate with a good load factor 24 hours a day
and 365 days a year. Under these conditions the
e.xhaust steam from our engines can be profitably
utilized in the •evaporation of brine
that is to say,
in the production of salt
the sale of the salt will
reduce or extinguish our cost for fuel; and it will
be practicable for us to sell electric energy the fuel
cost being reduced or extinguished at such figures
as will secure the stability of our economic combination.
Twelfth You will obsen^e that I do not say that
salt as a by-product will in itself make the difference
between profitless and profitable operation. It is
good to utilize your exhaust steam but because you
don't utilize it j'ou are not necessarily throwing
away your dividends, nor sending them out of the
chimney, according to advertisement. If the proposition merely afforded a use for our exhaust, we
should run condensing. Indeed, we are providing
condensers for use under certain conditions, of which
more hereafter. What we see in the plan, and
what I am trj'ing to show to you, is the possibility
of utilizing the idle hours of our electric investment.
The business we e.xpect to get during these idle
hours can only be obtained at low prices virtually
at cost of production.
The profit lies in the fact
that the salt business will reduce or extinguish the
e.xistent

We

—

;

—

—

—

;

—

Wherefore it is hard to say whether during these hours of sometime idleness the electric
supply will be our business and the salt will be ouby-product, or whether we shall be truly in the salt
business, with electricity as the sideshow.
Thirteenth .\bout those condensers.
don't
expect to do away with the peak of our electric load.
That will be always with us. like the poor and the
tax collector.
shall have to put up with it,
more or less, as with them. But we can provide
for the peak in either of two ways.
can have
spare engines and boilers, continue to run noncondensing, and crowd the salt block to use the
excess steam, or turn it into the atmosphere. Or
we can shut down part or all of the salt block
for the hour or two and run some or all of our
engines condensing. The latter plan suits us best,
and requires less investment. It does not pay to
crowd a salt block it affects the quality of the salt,
.^nd it does not hurt to shut it down, except to the
extent of the loss due to the investment being idle.
That latter loss is less if the block is idle during the
few hours of winter peak, and the condensers idle
the rest of the year, than if spare engines and boilers, and land and building to accommodate them,
were idle all the year and busy only during the peak.
Fourteenth I have just indicated one aspect in
which the salt block as a user of exhaust steam =
preferable to a steam-heating system. I can shut
down my block the week before Christmas, and no
one will complain. The men who work in the block
will probably even be happy to take a holiday just
then.
But please shut your eyes and imagine the
lovely row there would be if I undertook to shut
off
my steam-heat distribution that same week.
Then I can run my salt block all summer and ship
my summer product up lake till navigation closes.
I wish I could sell steam heat all summer.
Also, the
salt block will use what steam I give it at the times
I give it, and will not want to be specially warmed
up at six o'clock each winter morning neither to
have the heat turned on again for a Fourth of July
celebration that has failed to make seasonable arrangements with the \A>ather Bureau.
Fifteenth There are many interesting engineering
problems connected with our proposed combination
of industries. For instance, the question of the
economical limit of the back pressure on our engines
(which are to be turbines) is exceedingly complex.
can make that pressure just about what we please
by proper design of the salt pans but the first cost of
the pans, the rate at which they can be worked,
and the quality of the salt produced, are all varied
by variation of the back pressure. .Again, although
we run non-condensing, we shall have an ample
supph' of distilled water for our boiler feed in return
from the pans but the economical temperature of
Still more
this feed water is a matter of discussion.
interesting is the question of how to utilize the waste
heat of flue gases whether in heating brine or in
heating feed' water.
Si.xteenth These matters, although interesting,
are secondary. Moreover, this paper is already long
enough. Like the cowboy who was chased by Indians through the Bad Lands, I have hit only the
high places of the trail. If you want to hear froin
me of what lies between, I must make another trip
\\'hen that time comes I shall
at another time.
know more about the subject.
fuel cost.

—
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is to be constructed from Springfield to Jacksonville.
The incorporators and first board of directors are
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Donk and Edward H. Con-

Louis. L. H. Coleman of Springfield,
E. C. Greenleaf of East St. Louis and M. W. Brown
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Four-ampere

En-

12 to 20 feet above the street, and are in no case
more than 400 feet apart.
Ornamental metal brackets, mounted on painted
wooden poles, support each lamp in the overhead
district, and absolute cut-out hangers with special

interesting to note that about 20 years ago,
when the electric arc was first applied to street lighting, the open-arc lamps of high candlepowcr were
used and were usually placed a considerable distance apart.
These lamps operated at a high amperage (about 10 amperes) with low arc voltage,
producing a powerful, white, glaring light near the
lamp, and as a general rule all street lamps were
fitted with clear globes.
This method of illuminatioiT
impressed and satisfied the general public, who became accustomed to it, and thought the more glaring the light, the better the lamp and system. Such
a system, however, though at that time a necessity,
was not based on correct theories and principles.
The main objections to this style of illumination are
excessive shadows, unsteadiness of arc, and uneven
distribution and poor diffusion of the light.
Later on, the "half-arc" (1,200-candlepower) system was introduced to meet the demand for arc
lamps from cities and towns that could not afford
the "full-arc" (,2,000-candlepower) system, and from
others that appreciated the importance of lamps of
lower energy placed closer together.
The introduction of this svstem was really a step in advance,
although it was generally considered that a city or
town that did not have a "full-arc" street-lighting
system, was not of much account.
Some operators
cf street arc lamps realized the value of half-ground
globes, and others went still further and placed
"opal" globes on their lamps.
Both ground and
opal globes improved the diffusion and distribution
of the light, but the general public would still, as a
rule, object to anything but a clear globe.
Thus the street-lighting industry continued during
the first 10 years of its existence, with 6.S-ampere
(300 watts at the arc) and 9.6-ampere (450 watts at
the arc) open-arc lamps connected in series and operated by special arc dynamos.
The lamps were
usually fitted with clear glebes and were as a general rule hung at least 4C0 feet apart.
In 1S93 the first demonstration of the successful
application of low-energ\' arc lamps to city lighting
materialized, when the New York Edison Company

glass-insulating bells support each lamp.
The larger part of this magnificent installation,
comprising go automatic, constant-current, 6o-light
transformers, 90 combination static dischargers and
lightning arresters, 90 6o-light switch panels and
series
alternating-current
copper-cased arc
4. 500
lamps, with absolute cut-out hangers, is now completed and the first circuits have been in operation

Series Alternating
ciosed-arc Lamps for City
Lighting.'

By
It

J.

Henry Halleerg.

is

equipped Fifth Avenue with six-ampere open-arc
lamp; operating two in series on about iiS volts direct-current.

The lamps were equipped with "alabaster" globes
and consumed about 270 watts each at the arc. Two
lamps hung on each ornamental iron post, and there
were two posts at each

street intersection, placed on
diagonally opposite corners, and between each crosstown street one post was located supporting two
lamps. This method of street lighting proved successful beyond expectations, but it was, of course,
expensive, on account of the large original investment, low efficiency, and cost of carbons and trinimings. The efficiency of the system, exclusive of
generators and cables, did not exceed 76 per cent.
In order to reduce the carbon and trimming expenses, three-ampere. iiS-volt, multiple direct-current enclosed-arc lamps have now been installed on
Fifth Avenue, in place of the low-energy open-arc
lamps.
The efficiency of the present s^'stem, exclusive of generators and cables, does not exceed 70
per cent.
The commercial success of the already described
and similar low-energy arc-lighting' systems for city
lighting led the Board of Legislation of the city of
Cincinnati to specify low-energj^ four-ampere alternating arc lamps for the lighting of the streets and
alleys of the city of Cincinnati and its suburbs and
surrounding towns.
The four-ampere series alternating enclosed-arc
lamp, fitted with light alabaster inner and clear outer
globes, with porcelain enamel metal reflectors and
solid copper shells, was adopted and installed by the
Cincinnati Gas and Electric Company.
In the "underground" or down-town district the
lamps are mounted on ornamental aluminum-painted
all-iron posts.
There are two posts at each street
intersection, one each at diagonally opposite corners, and in addition thereto other lamps are so
placed that at intermediate points no two consecuThe
tive lamps are farther than 133 feet apart.
lamps are placed on alternate sides of the street. On
a few down-town streets the lamps are 300 feet'

apart.

Each downtown circuit has a capacity of 60
lamps, and they are fed by underground lead-covered cables. There are about 1,000 lamps operating
on the underground system, which is controlled diAbout 1,100 adrectlj^ from the generating station.
ditional lamps, operating on part overhead and part
underground circuits are also controlled from this
station.

The "overhead"

district,

comprising equipment for

3.300 lamps, covers a large territory and is divided
into three sections; each section is controlled from
a sub-station, where the switching and regulating
Each
apparatus for about i,ico lamps is located.
sub-station is supplied with current from the generating station through two three-phase cables; one
cable carries the load and the other can be switched
in -case of a breakdown.
The lamps in the overhead district are hung from
I.

paper read btlore the NaLiocal Electiic Light As&ociaiioo

at Chicago,

May 27,

1903.

about one year.

The entire arc-lighting system operates on a threephase, 4.500-volt, 6o-cycle generator.
Switching devices and automatic transformers in the generating
station are arranged in three groups.
Each group
consists of 12 6o-light transformers, and any or all
groups can be switched on either of the three phases,
which arrangement permits the proper balancing of
the load qn the three-phase system. The commercial
efficiency of the system, exclusive of generator, lines
and cables, is over 91 per cent. The initial power
factor of the apparatus is between 70 and 75 per
cent, at all loads above quarter-load.
Due to the capacity of the lead-covered cables
connected to the apparatus, the commercial power
factor of the entire s^'Stem is maintained from 10 to
15 per cent, above the initial power factor of the
apparatus consequently the operating power factor
of the installation is about So per cent. The current
is maintained at exactly four amperes, and the lamps
are adjusted for about 75 volts at the arc.
Each
lamp consumes 240 to 260 actual watts at the arc.
and is equipped with half-inch carbons. Although
this is ji large diameter for the carbon for such a
low-energy arc, the regulation of the lamp is perfect,
and the light alabaster inner globe is well fitted
with a steady diifused light.
The life of one 0.5 by lo-inch carbon is depended
upon to be 115 hours. The trimming of 4,500 lamps
is taken care of by eight trimmers, who work on
;

specially constructed tower wagons.
The open-base
inner globe is used, and all globes are cleaned at the
sub-stations, where the carbon stubs are also cut to

proper length and fitted in an extra set of lower
carbon holders for the next trim.
There are comparatively few people outside of
those interested in street lighting who understand
the value of low-energy series alternating-current
arc lamps as applied to city lighting.
Due to this
fact, complaints may be expected from the public
when a 9.6-ampere open arc is replaced with two
low-energy series alternating lamps. It is, however,
an interesting fact that when a change of this kind
is made and established, the public soon realizes the
advantage of a steady, shadowless, well-distributed
and diffused light, and would not willingly go back
to the old method of illumination.
The writer's experience at Cincinnati

during the
past year has established the following facts
First— The open-base inner globe is safer and
more economical than the closed-base globe.
Second The large metal reflector is not necessary on four-ampere series alternating-current lamps
hung only 12 or 15 feet above the street, but a small
enamel reflector immediately above the arc is bene-

—

ficial.

—

Third The initial or natural power factor of a
four-ampere series alternating-current system should
not be depended upon to be greater than 75 per cent.,
varying between 70 and 75 per cent.
Fourth The 75-per-cent. power factor applies to
ordinary overhead circuits. When the current is supplied underground in lead-covered cables, the capacity of such cables introduces leading currents
hence the operating power factor of the undereround
circuits at Cincinnati is maintained above 90 per

—

cent.

—

Fifth The efficiency can be maintained above 91
per cent, and the regulation still be perfect.
Sixth Four amperes is the lowest practical hmit
at which successful alternating-current arc lighting
can be practiced.
Seventh Half-inch diameter carbon is the most
practical size to use in a four-ampere alternatingcurrent lamp.
Eighth Notwithstanding the large size of the carbon (considering the low-energy arc), the regulation of the system is perfect, and there are no objectionable shadows from the carbons.
Ninth It requires only eight trimmers to take
care of 4,500 lamps.
Tenth The outages or lamps requiring starting in
the underground district are less than one-fourth
of one per cent, and in the overhead district the
outages average one per cent.

—

—

—

—

—

Discussion.

W. D'A.

Ryan, Schenectady: There is no question that the four-ampere lamp, as compared with
the six-ampere lamp, has advantages in distribution
that is to say, the greater distribution of the small
unit more than compensates for the higher efficiency
of the large unit, so that there is considerable gain
in effective illumination on the street by the use of
the small unit in places where you are not limited
by the enforced distance between the lamps.

Arthur Williams. New York: I would ask Mr.
Hallberg, if I may. what the city pays for these
lamps? T would also ask him how he figures this
difference in efficiency between the low-tension Edi-
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son system, which he gives as between 70 and 75
per cent, and his system at 91 per cent, i should
like to ask also whether the amperage is correctly
stated; that is, whether it is approximately or exactly four amperes, because I have understood that
the system at Cincinnati has not been, at four amperes, an entire success, and I also understand there

some difficulty in getting entirely satisfactory refrom four-ampere alternating-current arc lamps.
The author makes the statement that "the open
base in a globe is safer." I would like to have the
word "safer" explained.
Mr. Hallberg: I think the city pays ^73 a lamp
in the "underground" district and something like
$8 or $10 less in the overhead district I have not
is

sults

the actual contract figures, but that is my impression.
As to the word "safer," the lamps as originally put out were equipped with the open-base inner globe. Later on lamps were placed on the market with the closed-base inner globe.
When this
style of globe was put on the lamp it became necessary to provide means to hold the lower carbon, and
a metal arm had to be inserted from the base of the
lamp down through the inner globe for supporting
the carbon.
If you consider a high-tension series
arc system you will see that there are likely to be
high feeding points in lamps, so that if the lamp
adjustment has been disturbed, especially when new
carbons are put in the lamp, the arc is liable to
flame.
At that time the arc is in its highest position in the globe, near this metal arm, inside of the
globe.
Therefore, it is only a matter of chance
that the arc will jump over to the lower carbon
holder.
1 believe most of the manufacturers who
tried the closed-base inner globe have gone through
a period of trouble with these lamps on this account.
I know this to be a fact with one manufacturer in
particular.
It then became a question of moving the
arm a little further from the carbon, but the moment
you do that the globe must be larger, which will
cause a greater condensation of gases and shorter
life.
If you use a closed-base inner globe, you introduce an element of danger which you ought not
to have, especially with high-tension arcs, because
if the arc produces a flame the chances are 10 times
in 100 that it will jumo over to the frame, and not
only put the lamp out, but it ruins the lower part
of the lamp.
Many lamps are operated under these
conditions, and some people are willing to put up
with them
but at Cincinnati it was decided that
the open-base inner globe would be used
and the
above-mentioned facts are the reason for the adoption of the open-base inner globe.
I understand it
has taken some prominent manufacturers a considerable length of time to decide whether they should
adopt the closed-base globe at all.
That is sufficient evidence that it is not quite as good as the
other one, at least it has not been tried so thoroughly, and I believe that the smaller globe, that is
the open-base inner globe, with small opening at
the top, is actually less liable to damage and breakage than the large closed-base globes which have a
much larger top surface than the open-base inner
globe.
Furthermore, the closed-base inner globe is
;

;

more expensive.

The Cincinnati system operates at exactly four
amperes, and the service is entirely satisfactory.
W. Worth Bean, St. Joseph, Mich. Are the four;

ampere lamps

at Cincinnati hung at 12 and 15 feet
that they cast a shadow?
Mr. Hallberg: No; we use alabaster inner globes.
There is practically no shadow. As compared with
the open arcs there is no comparison.
The light is
absolutely steady and well diffused.
You could
stand under the lamp and observe the illumination,
and then go 10 or 15 feet away from the lamp and
you would have practically as good illumination.
Mr. Hallberg [concluding the discussion after several others had spoken]
It is true I did not recommend a four-ampere lamp for the city of Cincinnati.
The contract was practically closed when I entered
into the matter, and I siniply fulfilled the specifications.
If I had known in advance what an engineering proposition it would develop, I might have hesitated about it
It is a different proposition to build
50 or 100 four-ampere lamps and put them up for a
test, from what it" is to build 4,500 lamps and to get
them to work in harmony on a system such as in the
city of Cincinnati.
Would it be possible for the
company in Cincinnati to get $146 for one 7.5 ampere
lamp?
it gets $146 for two four-ampere lamps.
When it put in two four-ampere lamps the lamps
pleased probably double the number of people. One
or two individuals might say they were getting a
weaker light than they used to have, but 10 others
are being satisfied by getting an additional lamp.
Many of the citizens in any city object to a high
candlepower lamp directly in front of their houses.
In Cincinnati they had a number of complaints from

so

hung

_

:

Now

_

people who objected to having any arc lamps in front
of their houses, and others were pleased with the
situation.
I think it is up to each individual company to decide for itself and the citizens of the ctiy
whether they will have the four-ampere lamp or not
It has worked all right in Cincinnati, and the conditions are improving.

The Westinghouse Traction Brake Company has
from the St. Louis Transit 'Company an order for from 1,500 to 2,000 air-brake
equipments for street-railway service. This is the
recently received

largest single order for air brakes for electric-railway cars ever placed in this country or abroad.
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CORRESPONDENCE.
London

Letter.

$450,000 paid off the capital debt. The council has
now purchased 88 miles out of the 190 miles of
street railway in London, 44 miles of which is leased
to a

Corporalion has just been having a big debate as to whether
Lorain
upon
the
decide
definitely
or not it should
surface-contact system of electric traction for its

London,

May 29.— The Wolverhampton

At present there is ii miles of track actually in use upon the Lorain Sleel Company's system,
and while on the one hand it is stated that the
company has not fully carried out the terms of the
agreement between it and the corporation, something
like 95 per cent, of the taxpayers of Wolverhampton
are in favor of the retention and extension of the
system. Mr. Shawfield, the corporation electrical
engineer, recently prepared a long report upon tlie
system, in which he showed that if the Lorain maintenance was estimated on the type of contact plate
and granite casing at present in use, the extra cost
of the system as compared with the overhead system
would be l.8d. per car-miie, and the extra annual
cost on the whole of the Wolverhampton system
was put at nearly $50,000. To this he added interest and sinking fund, which put the total annual

company.

Several central-station companies have been bought
out by the local authorities this year, including the

companies

at

Wolverhampton, reinstating
all the affected roadway, and leaving all cables and
urderground works as the property of the corpotem from the

streets of

ration.

A new electric central station has recently been
put into operation at Worcester. In 1894 a station
was erected to make use of the river water for working the dynamos, but owing to great fluctuations in
the river this was not found to give the anticipated
satisfaction.
So that in iSgS some steam-driven
machinery had to be installed as an auxiliary. Since
then, however, the network has increased to such
an extent that the question had to be decided whether
to extend the buildings of the original works, which
were over two miles away from the center of supply,
or build a new plant. It was eventually decided to
build a new steam-driven station and to supply a
three-wire, direct-current system at 240 volts.
The
consists of three 250-kilowatt
station equipment
and
75-kilowatt
motordirect-current
sets
a
alternator, the latter
being specialh' designed to
run in conjunction with the machinery at the
original waterpower station when there is not sufficient water to keep the plant there running at top
capacity. The boiler room contains three boilers,
street-railway company is about to convert some
horse railways to electric lines, and the corporation
is
under a contract to give a supply of current
when the railway system is ready.
Some trials of electric automobiles have been arranged for May next year, and a movement is on
foot by the .Automobile Club here to institute quarterly trials of such vehicles over distances from
50 to ICO miles. The trials in May, 1904, will not
lake into account the life of the accumulators, but
solely the all-around reliability of the vehicles.
The
trials
will include six hill-climbing tests, and a
long-distance run.
Gradually the influence of the large electric-power
companies with which we are now becoming so
familiar in Great Britain, is making itself felt in
the direction of developing the small provisional
electric-lighting and railway orders which have been
lying dormant for several years. .At Ilkeston, in
Derbyshire, the local authorities have been in pos.vession of powers for four years, and. thanks to
the proximity of one of the large power stations of
the Nottinghamshire and Derbyshire Electric Power
Company, it has at last been able to put these orders
inlo force, and is now giving an electric-lighting
and railway service with electric power purchased
"in bulk" from the company.
The advantage of large centralized power stations
becoming more and more recognized in
is. indeed,
Great Britain as the years go on. An instance of
this happened a few days ago. when a large local
authority near London having parliamentary powers
to supply electrical cnerg>-. sought for and obtained
sanction to lake a supply of current from a neighboring borough which had built a big power station
too large for its own immediate needs and could
supply much cheaper than the other could if it had

A

—

—

its own works.
In t8o7 there were only 40 miles of electric railin Great Britain, but, according to Mr. Gerald
Balfour, the president of the Board of Trade, there
nrc now 900 miles of double track, carrying 1,400.coo.coo passengers yearly, as against 800,000,000 in

to erect

ways

1897.

The chairman of the highways committee of the
London County Council recently stated that since
that body had been the tramway authority of London, $350,000 had been paid over to the relief of
the rates, $i20,cco put by as a reserve fund, and

New

York, June

6.

—

It

is

announced by persons

who

boat.

tower, 105 feet high, on the top of which
is a pole 25 feet high, is in position on the roof of
the Western Union telegraph building in this city.
Down the length of this pole a time ball drops
The ball consists of a
at exactly noon each day.
framework of brass rods, bent into spherical shape
and covered with stout canvas. It is dropped by an
electrical impulse sent from Washington, and the
instant it reaches the base of the pole this fact is
automatically communicated to Washington through
The noon signal
the medium of an electr'c telltale.
York by a bank of relays
is transmitted from New
connecting
all
principal
cities and
to 142 circuits
the
towns throughout the country. The services of the
telegraph company are at the exclusive disposal
ot the government for three or four minutes immediately before and after 12 o'clock, noon, for
the carrying out of this programme.
The final meeting of the Arbitration Board of the
Rapid Transit Contractors' Association and the
Central Federated L^nion over the readjustment of
wage scales has been held in the office of Contractor McDonald.
It was agreed that the wages
of the rock drillers should be advanced from $2.75
The other trades asking advances are
to $3 a day.
An
the teamsters, pipe calkers and house shorers.
agreement was reached by which they will be given
until July to show that the wages they ask are the
prevailing rate.
The other trades. 20 in number,
will work at present rates until the subway is fin.\ steel

ished.

Extended improvements for the elevated railroad
throughout Manhattan and the Bronx have
been planned by August Belmont, president of the
new Interborough system, which has taken over
the Manhattan elevated railway. The most elaborate
of these improvements will be at the Thirty-third
There
Street station on the Sixth Avenue line.
two large escalators are to be constructed, one for
the down-town side and the other for up-town
stations

trains.
Further facilities will be afforded for this,
the heart of the shopping district, by a large bridge
that will be constructed over the tracks so that
passengers maj' pass freely from the up-town side
Several new
to the down-town side and vice versa.
stations will be built and all the down-town sta.About $200,tions are to have new waiting rooms.
000 will be expended in these improvements.
waterspout running in from the sea at a high
rate of speed struck a train on the Brooklyn elevated
road, bound
cityward,
from Rockaway Beach.
The motorman saw the spout just as the train
reached a trestle over Broad Channel, Jamaica Bay.
He threw on full power in an effort to get past,
but the flood of water struck between the third

A

fourth cars.
The platforms were crowded
with persons who were almost swept off into the
Hundreds of pleasure seekers were drenched
bay.
to the skin.
The Amityville and Huntington Railroad Company, with principal office in Brooklyn, has been
incorporated to operate a street surface electric
road over 14 miles long from .Amityville to the
Long Island railroad station in Huntington. The

and

and the directors are W. K.
Putnam, A. S. Sanborn, J. S. Sherman, Harry A.
Hanbury. Robert .A. Sharkey. Frank Jacobs, J. D.
Brown. Ernest Houchin. and C- B. Smith of Brook-

capital

is

$250,000,

lyn.

Transit Company announces
has begun the operation of through electric
trains between the ferries at the foot of
Broadway, Williamsburg and Jamaica, in Queens
Borough.
The trains run over the elevated road
to Cypress Hills where Ihey descend to the surface
tracks on Jamaica .Avenue by means of an incline
From Cypress Hills
which has been built there.
to Jamaica the trains run on the Jamaica .Avenue
surface line, taking the place of the trolley cars
recently operated on this road.
Space telegraphy was lirought into service in
novel fashion
this
week when the corporation
counsel, by the use of the Marconi space telegraph,
notified W. R. Hearst, who was on board a steamship at sea, of a $25,000 damage suit against him
pnd the city, arising from the explosion of part of
Hearst's fireworks display in Madison Garden on

The Brooklyn Rapid

that

it

elevated

election

night,

through which several

New England News.

—

Notes.

are interested in the enterprise that
a test will shortly be made of electric motors for
hauling boats on the Erie Canal. Two motor cars
arc being made at Schenectady by the General Electric Company, and Superintendent of Public Works
Poles are to be
Boyd has authorized the test.
erected for a mile and a half along the Erie, and
There
an experimental system is to be installed.
are three rails to the system, one above the other.
One electric "mule" or car will run on the lower
rail guided by the rail above, upon which another
The cars
car will run in the opposite direction.
are small, and each will be operated by a man.
The cable will be stretched from the car to the
in this city

1903

13,

and wounded.
The message was first cabled to
Queenstown, Ireland, and from there forwarded to
the Marconi station at The Lizard, England.
That
the message was received and delivered was verified
when the ship reached port.
O.

W.

Norwich and Dover.

New York

streets.

extra cost of the system over an average overhead
system at $55,000. In face of these figures, the
mayor voted against the proposal to continue and
extend the system. The argument in favor of the
proposal contended that if the corporation went to
arbitration over the matter it would have to pay the
Lorain Steel Company some $125,000 if the decision
went against it, in addition to having to spend $10,oco to take up the boxes and reinstate the roadway
and $45,cco to put up the overhead poles and wires.
An amendment to the effect that the corporation
declined to take over the track as the company had
not carried out the terms of its contract, was eventuBy this decision
ally carried by a majority of 11.
the Lorain Sleel Company has to withdraw its sys-

June

were

killed

Boston, June 5. The
Connecticut Senate has
passed a bill authorizing the extension of the Hartford Street Railway Company's lines from Wethersfield to Rocky Hill
the extension of the Middletown and Meriden Traction Company's lines from
Highland Lake to Meriden; extending for two years
the charter of the Watertown and Litchfield Tramway Company and allowing the company to build
over several additional routes; extending to July ist,
1905, the time within which -the New Milford and
;

Lake Waramaug Tramway Company may build its
amending the East Lyme
Street Railway Company's charter so that it can
build an electric railway between New London and
East Lyme along the shore of Long Island Sound;
and authorizing extensions by the Winchester Avenue and the Fair Haven and Westville Railroad
road in Litchfield County

:

Companies.
The Boston Transit Commission has decided that
is inexpedient to build a tunnel under Washington
Street for elevated trains.
By the law adopted last
year, the commission is authorized to build two
tunnels or subway's under that street one for elevated trains and one for surface cars. The commission will not consider the problem of the subway
it

—

for

surface

whether they

cars

to

run

into

until

they

decide

will select a new route for a subway
trains to enter where they pass from

for elevated
their overhead structure to their tunnel section.

The Caribou, Washburn and Perham Railway
Company has filed articles of incorporation with the
Maine secretarv of

state.
It has a capital of $210.officers are as follows
President, S. L.
vice-president,
treasurer,
D. Emery
J.
George W. Irvine: clerk. E. A. Holmes: directors.
S. L. White, J. D. Emer>% G. W. Irvine, H. E.
Jones, E. A. Holmes. Cor^-^don Powers and E. C.
Sampson. The company proposes to build an electric railway 15 miles long through the towns of

000 and

White

its

:

;

;

Washburn, Perham, Woodland and Wade Plantation,

Maine.

The

interstate

electric

railway

between

Provi-

dence. R. I., and Daniclson, Conn., has been opened
for business, and there is now electric railway communication between Worcester, Mass., and Providence, via Danielson.
Stockholders of the Edison Electric Illuminating
Company of Boston have voted to increase the company's capital from $8,635,500 to $9,499,100. the directors to issue the increase at their discretion. The
directors have offered the 8,636 shares of new stock
to the stockholders at $200 per share, in the proportion of one new share for 10 old shares.
E.x-governor ThoniTS M. Waller of New London.
Conn., and other caoitallsts are endeavoring to secure a charter for the Middletown and MIddlefield
Traction Company which proposes to build an electric railway in the towns of Middletown and Middlefield, Conn., connecting with the Middletown Street

Railway Company's road.
a

capital

The company

will

have

of $150,000.

The Middletown and Meriden Traction Company
proposes to reduce
000.

its capital

from $200,000 to

$100.-

,

The Connecticut IcgislatiA'e committee on railroads has favorably renorted a hill authorizing the
state railroad commissioners to order all electricrailway companies to place vestibules on all cars
operated from December ist to Atiril ist and to
equip all double-truck cars with air brakes.
B.

Michigan.

—

Detroit. June 6.
The Edison Illuminating Comt^anv of Detroit will erect a two-story sub-station on
land recently purchased in the central part of the
citv.

By an arrangement made by

a committee of the
Council of Lansing with the Pubnc Lighting Commission and private firms having wires in
the city streets, most of the poles will be taken

Common

all of the principal streets vacated.
The
control the poles that remain, receiving
compensation for their use by private concerns.
L. J. Fick is at the head of a new street-car company which will ask for a franchise to build a new
The line
line In Springwells. a suburb of Detroit.
win skirt the north and western part of the city,
running from Delray, on the Detroit River, to Warren -Avenue, a distance of about four miles. The
power will undoubtedly be furnished by the new
Detroit Edison plant, which will he located at the
end of the line on the Rouge River.
Mayor Hammell of Lansing put a stop to the
operation of the Lansing street railway for a time
this week, owing to the number of times the trolley
wire broke and the general unsafe condition of the
overhead wiring. The attorneys for the street railway assured the mayor that the wires would be
put in a safe condition, and the cars were allowed
to run again.
The village of Litchfield, at a special election, decided not to bond for an electric-lighting plant.
Union City bids fair to be an electric-railwav center
if all of the seven projected lines are built. The residents of Union City and vicinity hope that at least

down and
city

Is

to

;

June

13,
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one of them will "materialize," for. this section is
greatly in need of north and south railway connections with other points.
Spontaneous comhustion in the stock room of
the Detroit Edison Illuminating Company's plant
this morning was the cause of a $3,000 fire.
Franchises and riglits-of-way are being quietly
secured for the building and operation within the
next year of an interurban system connecting JackThis line was
son, Mich., and Fort Wayne, Ind.
surveyed a year ago and was believed to have been
abandoned, but options are now being taken, subject
to closure in 60 days, for rights-of-way in Indiana
counties.

It will manufacture incanfactory site in Detroit.
descent lamps and other electrical specialties.
Coiupany will erect a
Electrical
Clark
The T. E.
factory in Pontiac, Mich., and will soon have a
large 'factory in working order. It is figuring on
extensive machinerv for space-telegraph stations at
Isle Royale, Eagle Harbor, Duluth and Port Arthur.
It is expected the system will be used in connection

with life-saving stations.

Niles, Mich., will celebrate the Fourth of July and
the completion of the interurban railway between
that town and South Bend, Ind., on the same day.

C. G.

W.

Information from Indiana.

:

S.

;

crine.

The Mansfield Railway, Light and Power Company,
Mansfield, has been reorganized in accordance with
the wishes of the Cincinnati people, who now own a
majority of the stock. Rudolph Kleybolte & Co.
The offiare, perhaps, the largest holders of stock.
cers of the company, just elected, are as follows:
vicePresident, Henry M. Byllesby of Chicago
treaspresident, Charles F. Ackerman, Mansfield
secretary, W. D.
urer, Reid Carpenter, Mansfield
Breed, Cincinnati. About $250,000 will be spent in
improvements the coming year.
The new Cleveland Electric Railway Company has
adopted the universal transfer system as nearly as
possible although no transfers are issued from one
line to another running in the same general direction in such a manner that a passenger may make
almost a round trip for one fare, as is the case on
the Columbus Hues.
The organization of the Fort Wayne, Logansport.
;

;

to connect with

It
the indianapolis-Colurnbus line.
entry into Louisville over the

now opening an

Big Four bridge, and expects to be landing passengers in the heart of Louisville in a short time.
Indianapolis and Richmond were connected by
electric line on last Wednesday, and the first car
to run the entire length of the road was occupied
by the oflicers of the road with their wives and a
few invited guests. The line is 69 miles long.
Through connection to Dayton, Ohio, will be maudollar and five cents pays
gurated July 15th.
the fare one way, or $2 for the round trip.
The Fort Wayne and Southwestern Traction Company has been placed in the hands of a receiver to
prevent execution upon the property for debt. Suit
was brought by J. M. Haines of Augusta, Mame,
who owns a majority of the stock in the company.

A

This line runs from Fort Wayne to Wabash and
S. L. Nelson,
is about to build a spur to Marion.
the present general manager, is receiver.
Another Indiana-Kentucky electric line is assured
to run from Owensboro, Ky., via Rockport and Jasper to Vincennes. The road will cross the river
at Iceland and Rockport, and run north to Lincoln
City, thence to Jasper and Vincennes.
Promoters of traction lines have been busy during
the past week securing franchises. The City Council
Fort
of Decatur granted to the Springfield and
Wayne Traction Company a franchise to enter the
The county comcity' and to build a local system.
missioners likewise granted the company a franchise
through the county. The road is to be completed
and in operation by December i, 1904. George F.
McCulloch and others are projecting a line through
Marion and Decatur to Lima, Ohio.
The Union Traction Company has purchased 1,000
acres of coal land in Sullivan County and will open
up mines. The traction company has enough cars
to handle its own coal to its Anderson power house.
Indianapolis Terminal Company may draw its
supply from the same source.
Motormen, shopmen and engineers of the Citizens' Street Railway of Vincennes, of which D. G.

The

of Terre Haute is principal owner and president, have won their fight for a reduction of hours
and from $1 to $1.50 per week increase in wages.
The Terre Haute Electric Traction Company has
been incorporated with $3,coo,ooo capital stock to
take over the property of the Terre Haute Electric

Hudnut

The property
capitalized at $1,000,000.
the Stone- Webster syndicate of Boston, which takes this course to secure the benefit
of laws enacted in recent years favorable to traction
Company,

owned by

This company owns the only electricand power plant in Terre Haute. It also has
power station at Brazil, and is building interurban
roads to Paris, 111., and to Clinton.
Simeon Loudenbac^, James C. Keeler and others
have organized and incorporated the Citizens' Electric Light and Fuel Company of Washington, and
will construct and operate an electric-light and power
plant in Washington. The capital stock is $100,000.
companies.
light

a

F.

From the Buckeye

—

Lafayette and Lima Traction Company in Indiana
is
of great interest to the people of Lima, Ohio,
who have been interested in getting an east-and-west
road at that point. It is said that many of the
local people there will retire, now that they feel
reasonably sure that the line will be built. The
new road will parallel the Pennsylvania for some
distance.

—

Indianapolis, Ind., June 8. The Southern Indiana Interurban Railway Company has filed a petition in the Circuit Court at New Albany to change
Elecits corporate title to Louisville and Northern
It proposes to build north
tric Railway Company.

is

some way interested in the Appleyard
President,
The officers are as follows
Harshman
vice-president,
C. H. Gansen
J.
treasurer, A. E. Appleyard; secretary, W. R. Pom-

persons in
properties.

;

The newly organized Hiawatha Electric Company,
with capital stock of ?6o,ooo, is negotiating for a

is
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State.

Cleveland, Ohio, June 6. JL J. Mandelbaum and
H. C. Lang were in Cincinnati a few days ago on
a second visit in regard to the Cincinnati, Dayton
and Toledo traction line. There seems to be some
effort on the part of the Cincinnati stockholders to
obtain a greater representation on the board of directors than the Mandelbaum people desire.
The Appleyard syndicate has purchased the controlling interest in the electric-light plant at Urbana.
The number of directors was changed from four
to nine, and almost all the places were filled by

Ohio men have incorporated a company to build
from Toledo to Ann Arbor, Mich. The capColonel Bonner and
ital stock will be $1,650,000.
J. H. Southard, Toledo; A. H. Jackson and John
Clauss, Fremont, and others are interested in it.
The Western Ohio Railway Company's lines have
been 'completed from Wapakoneta to Sidney, making a through line from Lima to Sidney.
The Xenia Light, Heat and Power Company,
a road

Xenia, has been incorporated with a capital stock
of $1,000 by M. R. Snodgrass, H. N. Schlessinger

and others.
Bids for $2co,ooo worth of municipal electric-light
bonds will be opened in Cleveland on June 15th, if
the council does not yet kill the ordinance. The
plans for a plant have been about completed. The
plant will be of the Edison three-wire system, and a
sub-station will be erected on the West Side.
O. M. C.

Northwestern Notations.

—

Minneapolis, June 6. The Great Northern company has completed an electric-light plant for its ore
docks at Allouez Bay, Superior, Wis. The docks are
now lighted by 130 lights. The system has a capacity
for 200 lights, and cost about $35,000.
The City Council of Atlantic, Iowa, has ordered
the joining of the waterworks and electric-light
plants, in order to secure power for both plants from
the

same

The

The change
lighting company

will cost $12,000.
at Zumbrota, Minn.,
paid by the village for

boilers.

local

proposes to raise the rate
The counstreet lighting from $600 a year to $1,100.
cil contemplates returning to gasoline lighting, and
may add a small dynamo at the water station to light
the business section.
An electric interurban line is projected from Sioux
Lity to Spirit Lake, Iowa, via Hartley, Sheldon,
Spencer, Sanborn and other towns. George E. Ward
of Sioux City is interested.
It is understood that the company which was recently organized by Minneapolis capitalists to develop waterpower at the cataract on the Escanaba
River, near Negaunee, Mich., will offer the city $75,000 for its electric-light plant and pumping station.
A. A. Buck, proprietor of the electric-light plant
at Mapleton, Minn., closed his plant down June 1st.
Since taking control he has worked to get it on a
paying basis, but finds that it is impossible.
F. R. Payne seeks a franchise at Williams, Iowa,
for an electric-light plant. The town will vote on
the question on June nth.
The council of Two Harbors, Minn., proposes to

new machinery

install

for the electric-light plant, to

cost about $9,000.

The

Marshalltown, Iowa, will vote on June
22d on granting to the Electric Street and Interurban
Railway Company the right to use certain of the city
city of

streets.

An

electric-light

Snelling, Minn.,

plant

is

to be

installed at

Fort

by the government during the sum-

mer.

The members
Electrical

The law

of the Minnesota State Board of
Examiners want pay for overtime work.

compensation at $3 a day for the
days that the board is in session. Occasionally the
board is in session until late at night, and some of
the members have raised the point whether they were
not entitled to an extra day's pay when this occurs.
The attorney-general holds that the law does not
provide for dividing one calendar day to embrace two
per-diem allowances.
The differences between the Winona Railway and
Lighting Company and the council of Winona, Minn.,
have been adjusted, and the company's bid of $68
per lamp per year on a lo-year contract for lighting
the streets of the city has been accepted.
Commercial
rates are also reduced.
The long-projected electric line from Green Bay,
Wis., to Kaukauna is assured, as a right-of-way has
been secured. This gives a connecting link in the
fixes the

continuous

line
of electric interurban line from
Green Bay through the Fox River Valley to Fond
du Lac.
With other lines this will give a continuous line of 80 miles of electric railway.
The St. Paul City Railway Company has asked
the Board of Water Commissioners of St. Paul for a
further extension of time in which to submit a proposition of ways and means to prevent the escape of
current and the resultant electrolysis.
The com-

pany's expert
port of some

is

not yet prepared to submit his re-

means to prevent the continuance of
damage by electrolysis. The report was to have been
submited March 1st, but was deferred until May 1st,
and now

it is to go over until October.
reported that the Jehu U. May Company and
the Iowa and Illinois Company, both of which propose an electric interurban line from Clinton to Dayenport, Iowa, have consolidated their interests and
will construct but one line.
The Cedar Rapids and Iowa City Railway and
Light Company of Cedar Rapids, Iowa, has been
incorporated with a capital stock of $2,000,000. The
company proposes to build electric railway lines
radiating from Cedar Rapids.
The village of Zumbrota. Minn., has made a contract with Person & Co. for lighting the village
with 40 lights of 32 candlepower each, at 80 cents
per light per month, and three arcs at $6 per month

It is

each.

reported that the packing companies at Sioux
Iowa, which now control the street-railway system, seek to secure the electric-light and gas system also, proposing to operate all from one plant.
Local capitalists at Mt. Pleasant, Iowa, have taken
up the construction of an electric railway to Olds
and to Wayne. A franchise will be asked at the
next election.
Further extensions to Winfield and
Wayland would be made later. The name chosen
for the company is the Mt. Pleasant, Olds and Winfield Interurban Railway Company.
The Light, Power and Railway Company of Sheboygan, Wis., has let a contract for the foundation
work for an extension to its power house. The
company is arranging to extend its line to Plymouth, Wis., and will need greater facilities for
power.
R.
It is

City,

Canadian Intelligence.

—

Winnipeg, Manitoba, June 6. The Winnipeg Electric Railway Company has
voluntarily given its
motormen and conductors an increase in wages,
creating a scale ranging from 17 to 21 cents an
hour, according to length of service.
The threatened strike of the Toronto street railway employes has been averted, the company having
agreed to arbitrate all the grievances with the men,
to advance their wages, and to furnish the conductors and motormen with free uniforms.
The following changes in the staff of the Canadian
Pacific Telegraph Company are announced
A. E.
Fenton, chief clerk in the general manager's office, is
appointed manager at Fort William M. D. Coons of
Calcary is appointed chief clerk in Mr. Jenning's
ofiice, and B. U. Stiff of the Swift Current relay station is appointed local manager at Calgary.
The earnings of the London (Ont.) Street Railway Company for 1902 amounted to $154,000, or
about $500 a day, an increase over igoi of $13,000.
The following board of directors has been elected:
H. A. Everett, C. W. Watson and W. E. Moore of
Cleveland T. H. Smallman, P. W. D. Broderick and
:

;

;

W. M.

Spencer of London, and H.

S.

Holt of Mon-

treal.

A

contract

been awarded to the Ernest S.
Harris Company for supplying the electric machinery
at Killarney, Man., for the Killarney Electric Light
and Power Company.
H.
has

Ottawa, Ont., June 6.— The town of Fenelon Falls,
Ont., has voted to raise $75,000, and with this money
the town will acquire not onlv a waterpower and
electric-light plant but also a roller flour mill.
The
firm which has been running the mill controlled
500 horsepower. It has been bought out for $35,000,
and the town will build a power station at an estimated cost of $25,000.

The private-bills committee of the Ontario Legislature has thrown out the bill to restore the rights
given to E. S. Jennison of Chicago for developing
the Kakabeka Falls power on the Kaministiquia
River. These rights were withdrawn in favor of
Clergue Company.
Mr. Clergue has undertaken to produce at least 10,000 electric horsepower
ready for delivery by autumn of 1904.
Professor E. S. Wiggins of Ottawa, has devised
a light coat of fine copper wire, to be worn outside
the ordinary garments by men employed by electric
companies. It need not extend below the hips or
above the shoulders. A person protected bj' this
W'ire coat could not, the professor says, be killed
by any electric shock, no matter how great.
The city of Sherbrooke, Que., proposes to purchase the electric plant of the Sherbrooke Heat,
Light and Power Company. The plant was recently
valued by electrical engineers at $121,116. and the
City Council decided to make an offer of $150,000
to the company for immediate possession, the difference of $29,000 being compensation for the unexpired portion of the contract with the city. It
the company will accept the
is not expected that
the

as it values its plant at $190,000. in which
event the city will develop its own electric power.
The Montreal Light, Heat and Power Company's
offer,

a
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second annual statement has been issued. It shows
that the gross earnings of the company for the last
year amounted to $1,937,560, and the net profits to
The company is now supplying all the
$718,667.
gas and electricity used in the city of Montreal and
VV.
surrounding suburbs.

West

erate about 200 horsepower.

organization are R. H.

—

reported from
Ky., June 6. It
is
that a holding company will be formed
to operate the property of the Louisville Railway
Company. This company will be made up of the
present stockholders, and no outside capital will
be invited. The preferred stock will be purchased
with new securities, upon some basis to be fixed, and
will then be converted to common stock or eliminated. It is estimated that this stock is worth $135
a share.
The council of Newport, Ky., has passed the ordinance providing for the sale of five street-railway
routes in that city, and it will go to the Board of
Aldermen for their consideration.
surveying corps is at work on the route of the
Williamstown and Moundsville Electric Railway

PERSONAL.

ter

between

and

Williamstown

Sisterville,

Electric

Railway Company of

Louisville has filed articles of incorporation with
the secretary of state. It is stated that the purpose
of the company- is to build an electric road from
JcfFersonville to Madison by way of Charlestown

New

and another from Jeffersonville to Henryville, Ind. W. H. Hollbrook and
E. G. Connette of Syracuse, N. Y., are said to be
C.
interested in the company.

and

Washington,

Among

Ind.,

tary,

—

Stockholders of the Chicago Edison Company at
annual meeting on June 8th authorized an

their

increase in their capital stock from $10,000,000 to
It is not expected that any portion of
$15,000,000.
the authorized issue will be put out before next year.
There are two quarterly installments of the $2,276,210 authorized at the beginning of the year to be
paid in. The board of directors had recommended
the increase just voted. The old board of directors
was re-elected.

The United Gas Improvement Company has acquired an interest in gas and electric companies in
Delaware, Montgomery and Chester Counties, Pennsylvania, and will merge all the coinpanies under
the name of the Merion and Radnor Gas and Electric Company, with a capital of $1,000,000.
Samuel
T. Bodine, second vice-president of the United Gas
Improvement Company, is to be president of the
new company, which is to be subsidiary to the
present corporation. The United Gas Improvement
owns the gas and electric companies at Ardmore,
Haverford,
Bryn Mawr,
Rosemont,
Villanova,
Wyhnewood, Llanerich and Narberth, Pa.

Some time during the summer the Kimberly MinCompany will build an electric plant on the

ing

stream below its mines at Bear Gulch. Park County,
Mont., and will put in a motor of sufficient capacity
to generate a current strong enough to operate the
hoisting machinery at the mines and also furnish
H.
lights for the works, mill and cyanide plant.

—

Salt Lake, June 5.
An adjustment has been
reached between the strikers of the Utah Light and
Power Company of Salt Lake City, Utah, and the
management. The power company merely agreed
to consider the strikers' demands for a new scale

of wages and a recognition of the union.
An electric road is to be constructed shortly in

C.

;

George H. Guy

The scheme

is

being promoted

capitalists, and the project will
involve the expenditure of a large amount of money.
The power for the plant will be generated at the
Grand County Falls, and the prospective line will
traverse a rich mineral district.
G.

the Pacific Slope.

—

Henry

of Denver,
reported that he
has bought the Salem Light, Power and Traction
Company, worth all the way from $150,000 to $200,Seattle, Wash., June 4.
J.
Colo., is in Salem, Ore., and

J.

it

is

000.

Th^ Northwestern Light and Power Company

of
Spokane, Wash., will soon be incorporated with a
The chief backers are
capital stock of $1,200,000.
Cyrus Pierce & Co. of Philadelphia and other east-

ern capitalists, among them being Mr. Boyle of
Pittsburg and I. W. Anderson, who recently secured
control of nearly all of the stock of the Spokane
Falls Gas Light Company.
One of the most important contracts which has
been made in the West in recent years for the utilization of electric power has been entered into between
the Great Northern Railway Company and the Seattle Cataract Company for furnishing all power required in the construction in the railway tunnel,
which is about to be constructed under the city of
Seattle.

The Sanger Consolidated mines

in Baker County,
an electric-light and power plant
on Ea^t Eagle Creek to generate power for the mine.
An engineering corps, headed by G. E. Howe, is
near Prairie City, Ore., for the purpose of locating an

install

cicclric-raihvay line from that section to
a distance of 60 miles.

Baker

City,

Titus Brothers of Steward, III, and Shaw Brothers
of Dixon, III., are interested in a company which
has been incorporated for the purpose of constructing an electric railway covering in prospectus
distance of 650 miles.
The plan is to build a main
line from DeKalb to Rock Island, 111., and then to
branch out until the line reaches Cairo on the south

—

Henry A.

for treasurer,

Sin-

POWER TRANSMISSION.
At

the annual meeting of the stockholders of the
Niagara Falls Power Company and its allied companies, the following-named directors for the power
company were elected
Edward D. Adams, John
Jacob Astor, George S, Bowdoin, Charles F. Clark,
Charles Lanier, Joseph Larocque, Darius O. Mills,
Victor Morawitz, Daniel O'Day, William B. Rankine, Francis Lynde Stetson, F. W. Whitridge, Edward A. Wickes. With the exception of Messrs.
Morawitz and O'Day, the same list of directors
was elected for the allied companies. The board of
directors later organized by electing the followingnamed officers
President, Darius O. Mills
first
vice-president, Edward
A.
Wickes
second vicepresident and treasurer, William B. Rankine
secretary, Frederick L. Lovelace
assistant secretary
and assistant treasurer, W. Paxton Little.
:

;

;

;

;

The Commercial Telegraphers' Union, which was
organized in Chicago in June, 1902, and has since
established branches in six other cities, will hold
its first national convention in New York, on June
i6th.
Two hundred Western Union telegraph operators in Chicago, who, through fear of losing
their positions, have
heretofore
concealed their

membership

in the union, publicly announced themselves as affiliated with the organization at a recent
meeting of the local body.

PUBLICATIONS.
Bulletin No. 78, published by the Electric Storage
Battery Company of Philadelphia, mentions the installation of Chloride accumulators in the stations
of the Edison companies in New York, Chicago,
Brooklyn and Boston. The number of Chloride accumulators now in operation or contracted for in
central lighting stations is given as 86, with an
aggregate capacity of 841,000 ampere-hours.

The Lundell fan catalogue of the Sprague ElecCompany for 1903 is an attractive and useful
publication.
The Lundell fans are very well known,
tric

being, it is asserted, the very first practical machines
of this type to be placed on the market. The present
catalogue gives data and prices of various sizes and
types of desk, bracket, ceiling and exhaust fans
electrically operated.
price list of parts and a
telegraph code add to the value of the pamphlet
for fan buyers.

—

The

latest

catalogue of the

Thomas

S.

Clarkson

Memorial School of Technology of Potsdam, N. Y.,
is a book of SI pages, and is very complete, giving

and Chicago on the east. The head office will be
at Dixon and the power house is to be located in

a history of the institution, list of students, officers,
trustees etc., and full information concerning the
courses, expenses, rules, etc.
summer session will
be begun on July 8th, extending for six weeks.
Courses are offered in mathematics, physics, chem-

Rock

istry,

Falls.

Another attempt is being made by the Chicago,
Milwaukee Avenue and Inland Lakes Traction Company to secure a franchise to build a street railway
from Jefferson Park, Chicago, along Milwaukee
Avenue, to Fox Lake, 111. The highway commissioners of three towns have given the road permission for a right-of-way, but the .commissioners
of Northfield Township, through which the road
would pass, refuse their permission on the ground
that they don't want the road to carry freight.
The
franchise asked for is for 20 years, and gives the
road the right to sell heat, power and electric light
and to run freight trains between the hours of 11

m. and six a. m.
fight which has been going on at Crawfordsville, ind., between the Indianapolis and Northwestern
Traction
Traction
Company, the Consolidated
Company and the city has finally been carried to
the courts.
It seems that the city granted a franchise to the Northwestern company, which company complied with all the requirements of the
ordinance and subsequently the franchise was revoked and a similar one granted the Consolidated
company.
The legal phase of the question is
whether a city council can revoke a franchise once
granted, the provisions of which have been thoroughly complied with.
Pulilic sentiment seems to
be with the former company and the court's decision
is
anticipated with interest.
p.

The

A

electricity,

SOCIETIES AND SCHOOLS
The National
will

meet

in

Electrical Contractors' Association
Detroit July 14th, 15th and i6th, and

electrical

science and economy.
director of the school.

engineering and domestic
S. Aldrich is the

William

MISCELLANEOUS.
A

fireman in an electric power house at Windsor,
Canada, has been in the habit during the night of
lying upon a wide belt attached to a pulley near the
floor.
While in this position recently he fell asleep.
Some derangement of the machinery caused the belt
to be started suddenly and the man was dragged
feet first,

between the

belt

and the pulley.

He was

shockingly hurt and died in a few hours.

A

modification of an old scheme for sounding an
alarm in case of a store "hold-up" has been
devised by L. D. Green of Chicago. It consists of a
chain running continuously behind and under the
counter of a store where it can be reached with the
foot at any point, even though the hands may be
held up.
light pressure sets a gong ringing. The
gong and its actuating magnet are inclosed in a
perforated octagon box made of light iron casting
which is fastened over and outside the door. There
is also a small circular disc which may be placed
in the ice box. enabling one imprisoned there to
communicate with the outside world.
electric

A

TRADE NEWS.
Pump Company, whose works
Tonawanda, N. Y., lias been purchased
by William F. and Henry W. W'endt. who are also
owners of the Buffalo Forge Company and the
George L. Squicr Manufacturing Company. The
North Tonawanda works of the Steam Pump comThe

Buffalo Steam

are at North

The Great Eastern Power and Light Company

of
Sumpler. Ore., has completed its plans for the first
plant to be installed at the head of the J. Day Valley,
about 30 miles from Sumpter. This plant will gen-

;

clair.

A

ELECTRIC RAILW/AYS.
-

Hobart D. Betts (for reBarstow (for re-election), Douglas
Bates, H. C. Townsend
for secre-

re-election),
S.

TELEGRAPH.

City Council of Sheboygan, Wis., is considering the installation of a municipal electric-light
plant for street and commercial lighting, in conjunction with new waterworks system. Jacob Cloos
of Milwaukee is the consulting engineer.

Council.

will

W.

;

The

Light and Power Company.
The vote which was taken on the new electricMont., went strongly
Dr. L. S. Hogan, secretary of the newly organized company, states that
the machinery has been ordered, and that the plant
will be in place and ready for business by September
1st.
The franchise has been approved by the City

Ore.,

;

Donshea (for

ELECTRIC LIGHTING.
the Rockies.

light franchise at Bozeman,
in favor of that proposition.

On

graduated

divisions of the Massachusetts electric companies.

Butte, Mont., June 6. The Butte Electric Street
Railway has issued its annual statement, showing
assets to the amount of $795,796 and $700,000 in
liabilities.
The capital stock is $1,000,000, of which
$io,cco was paid in in money and the remainder
in property.
S. F. Fergus will take the management of the
Missoula (Mont.) branch of the Butte Electrical
Construction Company, which recently purch~ased
the repair and supply department of the Missoula

Grand County. Utah.
by Portland (Ore.)

He

Ehvin C. Foster, general manager of the Old
Colony and Boston and Northern Street Railway
Companies, has decided to accept the position of
general manager of the New Orleans Railways Company which controls the electric railways in New
Orleans, La. Robert S. Golf, general superintendent
of the Old Colony Street Railway Company, will succeed Mr. Foster as general manager of the two grand

Va.

The Ohio Valley

Polytechnic Institute this spring.

Professor Samuel Sheldon has declined a renomination as president of the New York Electrical
Society, believing in a one-term rule.
The following ticket has been nominated for the season i903-'o4
For president, J. J. Carly for vice-orcsidents, N. I.

Burnett, F.

from that institution with the degree of B. S. and
from the Massachusetts Institute of Technology,
where he received the master's degree, in 1899.

1903

13,

5C0 members are expected to be present. Hotel accommodations have been reserved for that number.
The majority of the officers will be quartered at
the Russell House.
The Hotel Cadillac has made
reservations for over 200 members.

election),

Arthur Leroy Cook, assistant instructor in electrical engineering at the Worcester Polytechnic Institute, has accepted a position with Westinghouse,
Church, Kerr & Co.
Ellis E. Brown, chief electrical engineer of the
Philadelphia and Reading Railway system is to receive the degree of electrical engineer at the Worces-

A

Company

The promoters of the
W. A. McNaugh-

and

Baker City, Ore., is in darkness, as far as electric
illumination is concerned, as the result of the complete destruction by fire of the gas and electric company's plant. The loss to the company was between
$25,000 and $30,000, and there was only «io,ooo insurance on the property. The manager slates that
the plant will be reinstalled at the earliest possible
date.
p.

Virginia and Kentucky.

Lexington,

Kemp

June

ton.

Louisville

W.

:

June

13,
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pany are to be continued as heretofore, and the
main offices will be in Buffalo.
Francis Granger of New York city has found it
necessary to remove from his suite in the Havemeyer Building to larger quarters on the floor above.
One of the prominent specialties for which Mr.
Granger is the New York agent is the Sterling lamp,
made by the Sterling Electrical Manufacturing Company of Warren, Ohio.
Sealed proposals will be received until 3 p. m. on
July Sth, for the construction (including plumbing,
heating apparatus, electric conduits and wiring) of
the extension of the United States courthouse, postoffice, etc., at Waco.- Texas, in accordance with the
drawings and specifications, copies uf wiiich may be
had at the office of the custodian at Waco, Texas, or
of James Knox Taylor, supervising architect, Treasury Department, Washington, D. C.

The Employers' Association

Niagara Falls,
Arthur C. Hastings is
of

N. Y., has been organized.
president
S. P. Franchot, manager of the National
Electrolytic Company, is vice-president, and Clarsecretary, to have
ence I. Collins is treasurer.
charge of permanent quarters, will soon be selected.
In the organization of this association the employers
of labor at Niagara Falls seek to avoid, or, at
satisfactorily adjust, differences which now
least,
and then arise between them" and the persons in their

477

employment. The concerns represented in the organization comprise both power companies and the
employers of labor numbering between 3,000 and

clusively.
This, of course, does not include the
thousands of smaller central and private stations,
which are quite generally using Columbia carbons
and which are now being canvassed by the company
ni order to get absolute facts.
This remarkable
record speaks eloquently of the company's product
and business methods.

4,000 employes.
It

reported from Berlin, Germany, that one of
union of the General Electric

is

the obstacles to the

and Allgemeine Elektricitaets Companies is that
neither C. A. Coffin of the General Electric Company nor President Rathenau of the Allgemeine
concern is willing to give up command. Both these
men are strong personalities. A recent meeting resulted in Herr Rathenau giving way and in the

The

J.

Noblett Company, S98-902 Thirty-fifth

manufacturer of

making a

electrical

woodwork,

specialty of special insulator pins for

high-voltage transmission lines. The Noblett company is one of the leading producers of insulator
pins, cross-arms and brackets, and supplies
many
of the largest consumers in the United States.

.\llgemeine agreeing to consider the plan for a certain identification of interests.

The

BUSINESS.

e.xtent

of

the

large

Corliss-engine business

conducted by the Westinghouse Machine Company,
through Westinghouse, Church, Kerr & Co., is well
brought out by the fact that within the short period,
less than five years during which the Westinghouse
Machine Company has taken up the manufacture of
large Coiliss engines, a total of over 160,000 horsepower in engines has been sold, comprising four

The Ontario agency of the Metaphone Company,
16 Yonge Street Arcade, Toronto, desires to secure
agencies for all kinds of electrical novelties and supplies.

;

A

E.

Street, Chicago,
etc., is

The National Carbon Company has just completed
a very thorough canvass of all central lighting stations in the United States in towns having population of 10,000 or more, and 'the result, with regard
to the use of its Columbia enclosed-arc carbons, is
striking.
It appears that 440 of these plants out
of a possible 486, are burning Columbia carbons e.x-

types— vertical

distinct
vertical

three-cylinder

compound,

cross-compound, horizontal cross-compound
The equipments
now in service include such plants as the New York
Edison, Brooklyn Edison, Third Avenue Railway, in
New York, Boston elevated railway, etc.

and horizontal tandem-compound.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Trolley Wires at Railroad Crossings. Charles D. Austin, Amsterdam,
N. Y. Application filed April lo, 1903.

729,523. "Safety

Guard

for

An inverted trough-shaped safety guard is suspended
parallel with the trolley wire at the crossing and has depending electrically conducting sides in electrical conneclion with the trolley wire to receive the current therefrom
and transmit it to the trolley wheel in the event of the latter leaving the wire.

Manufacturing
plication filed

dimensions is constructed of insulating material and is
adapted to contain an electrolyte. Its upper portion is
tapered upon the outside so as to reduce the thickness
and separate the edges of the jar from an adjacent body or
bodies to allow escaping liquid to recede therefrom.

Signaling Jack for Multiple-telephone Exchanges. Lars M. Ericsson, Stockholm, Sweden, assignor to Aktiebolaget L. M. Ericsson
& Co., Stockholm, Sweden. Application filed

729,560.

February

12,

1901.

June

2,

igoj.

Ap-

A

scii-contained electric motor having a countershat*
geared to its armature shaft, and means for angularly
shifting the countershaft to different positions around the
armature shaft is described.

729,703.
at a

Means

for Indicating the Impact of Bodies
Distance. Juan Urrutia y Motta, Getafe,
Madrid, Spain. Application filed October

near
Battery Jar. George H. Condict, New
York, N. Y., assignor to the Electric Vehicle
Company, Jersey City, N. J., and New York,
N. Y. Application filed December 16, 189S.
The jar which is rectauguiar and of unifoim lutcri^al

729,550.

Office)

Company, Madison, Wis.
June 30, 1S97.

1901.

28,

An

is adapted to vibrate back
to return to its normal posiare adjustably located in the path of oscillation adapted to produce a temporary contact when the
plate abuts thereon, an indicator being operated by the
temporary contact.

oscillatory target-plate

and forth when struck, and
tion.

Means

Loaded Electric Circuit. Howard S. War729,709.
ren. Everett, and George A. Campbell, Newton,
Mass., assignors to the American Telephone and
Telegraph Company.
19,

Application

filed

March

1902.

One claim reads: A localized or station taper for loaded
electric circuits comprises a series of gradually varying
impedance elements composed of inductance coils and
condensers adapted to be interposed in the circuit be.

This is a signaling device for indicating the" engagement
of a subscriber's line the moment the call is made. The
device is adapted to cut out the signaling electromagnet
by the movement of a spring-actuated slide having two arms
carrying two insulating contacts so arranged as to make
(See cut.)
or break contact between two sets of springs.

wire

area compared to the leading-in wires surround each
at a point below the filament joint and
near the seal.

Braking System.

72g,7Z^

ectady,

Frank E. Case, SchenN. Y., assignor to the General Electric

Company, Schenectady, N, Y.

Application filed
18, igoi.
In an electric biakiog system for a car or vehicle are
arranged electrically actuated brakes at each end of the
car, and a controller for supplying current to actuate
the
brakes. The controller is constructed and arranged
to
supply a larger current to the actuating winding of the
brake at the front end of the car than to the corresponding
winding of the brake at the rear end.

February

Snap Switch. Frank L. Fenn, Schenectady,
N. Y., assignor to the General Electric Company,
Schenectady, N. Y. Application filed March i,

729,744.

1902.

The mechanism described consists of a stationary rack,
and supporting means for the blade, a latch
lever or levers coanected to the supporting means,
and
adapted to engage the rack.
An actuating spindle, a
spring connecting the spindle and the supporting means,
and a lever connected to the latch lever or levers and
adapted to be actuated by the spindle are provided.
a switch-blade

Alternating-current Transformer. John J.
Frank, Schenectady, N. Y., assignor to the GenCompany, Schenectady, N. Y. Ap-

729,748.

eral Electric

plication

filed February 2, 1903.
In this transformer aie combined a core having a single
magoetic circuit and sets of coils located on the core at a
distance from each other. Each set of coils consists of
three coils located one over the other, the middle one being adapted to a voltage which is a multiple of that for
which the corresponding inside aad outside coils are
adapted. There are connections between all of the coils

Process of Treating Materials by Radiated
in Electric Furnaces.
Carl G. P. de Laval,
Stoddiolm, Sweden. Application filed March

729,614.

Heat
-19,

cial

1902.

By tnis process of treating the material is so introduced
into the electric-furnace chamber as to form a stackhaving
its sloping side facing the source of heat, and controlling
the temperature at the side, and the consequent rate of
consumption of material, by mechanically decreasing the
distance between the side and the source of heat.
Trolley Stand. William Magner, Lock729,620.
port, N. Y.
Application filed November 6, 1902.
The combination consists of a car-roof and a track comprising a pair of longitudinal rails mounted thereon, each
of the rails consisting of an upright body portion having

lower and upper webs extending outwardly therefrom
and vertical flanges extending upwardly and downwardly
from the webs.

Brake for Elevators. John P. McCurdy,
Chicago, 111., assignor to the J. W. Reedy Elevator Manufacturing Company, Chicago, 111.
Application filed June 9, 1902.

729,640.

To

the shaft of a motor, which is used in operating the
elevator, is connecied an electromagnetic brake which can
be applied by means of current induced in the armature
coils of the motor by the momentum of the armature when
the circuit for operating the motor is opened.

729,655.

Winding of Revolving Magnets.

A.

Charles
England.

Parsons,
Newcastle-upon-Tyne,
Application filed October 7, 1902.
la dynamo-electric machines having revolving

fleld

magnets are arranged bridge pieces of non-magnetic material fitted between the poles of the magnet to carry the
windings.

The bridge pieces

perforated with holes
suitable for the winding to pass through and have further
perforations for theTpurpose of ventilation.
are

Trolley Catcher. William E. Pettee, New
Mass.; Clara M. Pettee, adminisratrix of
said William E. Pettee, deceased.
Application
filed February 21, 1901.
The device consists of a pole-catching mechanism

729,657.
ton,

adapted

be set in operation by a sudden pull upon the
trolley cord and serving to pal! down on the pole when
the wheel jumps the trolley wire,
to

Generator. Benjamin P.
Remy, Anderson, Ind., assignor to the Remy
Electric Company, Anderson, Ind. Application
filed April 17, 1902.

729,662.

Electric

Ignition

The device described is for automatically maintaining a
dynamo or magneto machine in proper relation to the
driving mechanism.

729,664. Electric Motor.
Edgar G. Richards, Madison, Wis., assignor to the Northern Electrical

NO. 729,560.

—^TELEPHONE

tween the loaded

line

SIGNALING JACK.

NO. 729,811,- -SYSTEM OF

portion thereof aod the station

instraments.

Means for Electrically Operating Counter729,716.
shafts.
Norman C. Bassett, Lynn, Mass., assignor to the General Electric Company, Schenectady, N. Y. Application filed February 27,
1902.
In combination with an tlectiic motor are a countetshaft, a driving-pulley on the shaft provided with two concentric faces and a pinion on the motor-shaft adapted to
engage with the faces. A rocking frame in which the
couQtershaft is journaled has an arm on the frame, and
springs for holding the arm normally in a central position
Two solenoids having a common axis are connected in
series multiple with the motor, and a rod carrying the
armatures for the solenoids is connected with the arm.
Means are provided for causing the line current to pass
through one or the other of the solenoids at will, whereby
the direction of rotation of the countershaft can be reversed without reversing the motor.
Fusible
Electric
Cut-out.
William P.
Burke, Fethard, Ireland. Application filed February 24, 1903.
By this system are employed an insulating casing, two

729.729.

plugs adapted lo slide in the casing, two tensional springs
connected respectively to the plugs, a bridge piece, a fuse
wire passing over the bridge piece, and means connecting
the ends of the fuse wire to the plugs.

Incandescent Lamp. William R. Burrows,
Newark, N. J., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

729.730.

January
Means
tric

30, 1901.

for preserving the seal of an incandescent elecHeat radiators of large superfi-

lamp are provided.

METERING

NO.

730,014.— PRIMARY BATTERY.

Subaqueous
Magnetic Separator. Elmer
Gates, Chevy Chase, Md., assignor to Theodore
Mayer,
J.
Washington, D. C. Application filed
January lo, 1901. Renewed November 5, 1902.

729,753-

'

Otscnption is given of a subaqueous magnetic separator
provided with an electromagnet, the coil of which is encased in a water-tight jacket through which passes the
magnet core. The magnet core has a covering plate.
729,762.

Starting

Rheostat.

Lynn, Mass., assignor

to

Charies E. Harthan,
the General Electric
Application filed

Company, Schenectady, N. Y.
March 8, 1902.

The combination is for use wiih a switch having a retaining magnet, and consists of a thermostat whose temperature vanes with the current, and a shunt around the
magnet controlled by the thermostat.
Electric
Heater. Thomas
Johnston,
J.
Schenectady, N. Y., assignor to the General ElecCompany, Schenectady, N. Y. Application

729.771.

tric

filed

February

11,

1S99.

In iliis system of electric heating are a number of separate heaters, each containing coils of different current
capacities. A switch is arranged to connect both heaters
and coils in parallel or series to obtain various heating
^
effects,

Push-button Switch. Edwin G. KastenhuSchenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

729.772.

ber,

March 3, 1902.
A push-botion movable parallel 10 the axis of a rotary
contact member is provided with means to transform the

tion filed

'
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rectilinear motiOQ of ihe batton into rotary motion to
move the cootact member. A racbet is arranged to permit a return rectilinear movement of the button without
causing a correspoDdiog movemeDt of the contact

member.

9,

1903

13,

ing slotted bar supported thereby and a circuit-making
and-breaking armature loosely suspended from the slotted

bar and provided at its lower end with a contact piece
having a universal-joint connection therewith.

1902.

System of Electrical Distribution. Alexander D. Lunt, Schenectady, N. Y., assignor to the
General Electric Company. Schenectady, N. Y.
Auplicalion filed December iS, 1899,
Three transformer wiodiogs are supplied with means
for generating electromotive forces of the same phase in
two of the windings and means for generating in the other

729,;-7S.

The holder comprises a metal socket, contacts to which
the conducting wires lead, and a combined shade, socketcovering cleeve and cap formed of glass in one piece.

is

supplied with current from the windings.

729.795. Regnlating Dynamo-electric Machines. Henry
G. Reist, Schenectady, N. Y.. assignor to the
General Electric Company, Scheneciady, N. Y.
filed March 24, 1902.
An alternat r and a synchronously driven exciter are
provided with means for conveying to ihe armature- of the

Application

exciter a part of tbe current of the alternator. Means responsive to variations in speed of the alternator are also
provided for cansing a variation in phase of the current
thus conveyed to the exciter relatively to the main current
of the alternator.

Electric

729.862.

Heater. Joseph F. Hewitt and
Spalig. Allegheny, Pa.
Application
filed December 30, 1901.

Charles

An

winding an electromotive force beariog a quarter-phase
relation to the electromotive forces in the first two windalternating-current dynamo-electric
iORs. A six-phase

machine

June

729.857.
Incandescent Electric-lamp Holder. Samuel S. Garvin, Austin, III., assignor to Marcus
Phillips, Chicago, III.
Application filed July

W.

electric heater is described.

Brush-holder and Brush for Dvnamo-elecMachines. Robert Lundcll, New York,
N. Y. Application filed November 26, 1902.
A brusb-hoider having two sets of brushes of different

729,878.

tric

_

Electric

730,098.

December

filed

Piano Attachment.
York, N. Y. Application

Self-playing

George H. Davis,

New

23, 189S.

This sound-actuating device consists of a number of
solenoids and a cross-beam provided with means for supporting and embracing the coils of the solenoids throughout their length. A weighted iron core is movable in
each solenoid, the action of the solenoid moving the core
in opposition to the weight of the core.
Means are attached to each core for operating the sound-actuating
devices.
Contact-making-and-breaking devices are in
circuit with the solenoids.

resistance located after one another on the periphery of a
commutator is described. Means are provided for pressind the brushes against the commutator and against the
main supporting portion of the holder, the main supporting portion being located between the brushes.

Vocal Guard for Telephones. William J.
Dunihue, Jamestown, N. Y., assignor of twothirds to Wallace B. Curtis, Jamestown, N. Y.,
and Jay C. D. Curtiss, Rochester, N. Y. Application filed June 9, 1902.

Field Magnet for Dynamo-electric Machines
or Electric Motors. Robert Lundell. New York,
N. Y. Application filed December 26, 1902.
A description IS given of a dynamo-electric machine or
electric motor having a laminated yoke and laminated polepieces held in contact therewith by means exterior to the

A voice guard for use with telephones consisting of a
flaring hollow body distinct from the telephone to be held
against the face, the body being adapted to have its small
end passed over and inclose the mouthpiece of the telephone. A sound-muftiing ring is interposed between the
small end and the mouthpiece and a diaphragm of nonconducted material is catried by the small end to embrace the mouthpiece.

729.870.

laminations of the yoke.

Electric Traction.
729,882.
Auguste Megroz, Clarrens. Switzerland.
Application filed November
1902.
In this system is a current-supplying conduit laid above
the surface of the roadway, the conduit consisting essentially of two parallel metal-feeding conductors and an
insulating covering on and extending the entire length of
each of the conductors. The insulating material covers
only the upper and outer exposed surfaces of the conductor
and leaves the inner surface of the latter hare or naked
for contact with the current-collecting device, whereby the
attendants of the railway and others are protected by the
covering from contact with the conductor.

25,

729.906.

Electric

Lamp.

George

Stein,

New

York,

removably placed

in

Method of

730.T08.

Starting and Regulating the
Paul J. M. Girauh.
Application filed October 3, 1901.
The method of starting and regulating the speed of induction motors is made up of a number of component

Speed of Induction Motors.
Paris, France.

motors having polyphase induced-field windings connected
in series. The inducing field of only one of the component
motors is supplied with current at the moment of starting,
the inducing field of the other component motor being at
such time in an open circuit. The inducing field is so arranged as to exercise on the common induced circuits a
concordant action when the motor is vForking at its normal speed, and afterward, as the speed of the motor increases, increasing the excitation of the inducing field of
the second component motor from zero to its normal
value.

N. Y.

Application filed August 12, 1902.
Two tubuUr metal sections are arranged with

730.101.

a

lamp

one of the sections, aud a meial tube

in the section in which the lamp is arranged.
A pin extends from one pole of the lamp filament into the tube
and a pin or rod is arranged in the other section and is
adapted 10 removably engage in the tube. Electrical connections are made with the rod and the section containing
the lamp.

Electric Burglar Alarm for Vaults, Safes or
.the Like. Charles O. Miller. Estherville, Iowa.
Application filed March 29, 1902.
In a burglar alarm for vaults and the like are combined
an electric circuit including a gong on the outside of the
vault, a compressed-air jacket for the vault, and a shield

730.116.
Trolley Pole. George W. Hamilton, Philadelphia. Pa., assignor to Burnham, Williams &
Co., Philadelphia, Pa.
Application filed March
1903.

23.

A jointed trolley pole having two sets of arms pivoted
together, two sets of links connected to the arms, and a
spring connecting the two sets of links. (See cut.)

729.952.

gong. A valve controls an escape-vent in the
and an arm is carried by the shield. A stem on the
valve IS arranged to be engaged by the arm in the outward

for the
jacket,

NO. 730,061.
729,801.

— GALVANOMETER.

Telephone-exchange
New York, N. Y.

Smith,

movement

B.
System. Charles
Application filed June

729,957-

of the shield.

Trolley.

Application

McBride.

:\Iiles

April

filed

3,

Braddock,

Pa.

1903.

A

trolley connection for electric vehicles is combined
with a trolley wire mounted on insulated supports whereby the upper side of the wire presents an even and uniform

the other side of the lines is described. A local circuit is
controlled by the corresponding relay and includes a signaling instrument and contacts controlled by the springs
of the jacks.

surface. Mounted on euber side of the trolley-pole and
on suitable pivots are two trolley wheels. The pole has a
downward tendency, whereby one or the oiher of the wheels
is caused to be in positive contact with the trolley wire.

System of Electric Metering. Elihu Thom729.811.
son, Swampscott, Mass., assignor to the General
Electric Company, Schenectady. N. Y.
Appli-

Means for Starting Electromotors with Ro730.013.
tating Fields.
Paul J. M. Girault, Paris, France.

729.812.

System

of

Electrical

Distribution.

Mat-

thew O. Troy, Schenectady, N. Y., assignor to
the General
Electric
Company, Schenectady.
N. Y. Application filed December 5, 1902.
In comhiDation with constant-potential alternatiog-curreni supply mains is a series circuit adapted to contain a
variable number of translating devices and a device of
variable inductance through the instrumentality of which
energy derived from the supply mains is utilized in the
series circuit in the form of an electric current of substantially constant value.

Overhead Structure for Electric Railways.
Ben Willard, New Orleans, La., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed February 25, 1899.
One claim reads: In combination with a supporting ear

729.826.

for the conducting wire are a fixed insulator and a balland-socket joint between the ear aud the insulator.

Battery. David H. Wilson, Chicago, UK
Application filed April 30, 1902.
electrode
for electric batteries comprising two cups
An

729.827.

or receptacles integral with each other and separated by a
suitable space is described. vVn inner cup is surrounded
by a complete free space and makes contact with the
outer cup only at the bottom. Both of the cups have a
comparatively smooth unbroken surface, so that ihey hold
the liquid of the battery.

Lamp Receptacle. Herbert C. Wirt, Schen729.828.
ectady, N. Y., assignor to the General Electric
Company. Schenectady, N. Y.
December 19, 1900.

Application

filed

The device comprises a base having transverse grooves
and terminals lying across the grooves. A screw-threaded
sheet-metal lamp-socket having Qanges lies between one
of the terminals and the base. A removable cover encircles the socket and extends over the erooves.

Am

Solution for Primary Batteries.
wake. Camden, N. J. Application

22,

1900.

729.8.1.V

Harry
filed

S.

May

In a primary electric battery of the porous-diaphraem
type, an elecrolyte on one side of the diaphragm comprising seven parts of sodium hydrate and lo parts of w^ter
and an electrolyte on the other side of the diaphragm
comprising five parts of sodium bichromate, nine parts of
sulphuric acid and 10 parts of water.

May
An

electric automatic overflow
like is patented.

and the
730.21

Lightnin-^

1.

Application filed August 26, 1901.
A system whereby a sufficient starting torque

is

Rob-

Application

filed

21, 1902.

Arrester

alarm for use on tanks

for

Electrical

Plants.

Georg Honsberg, Nuremberg. Germany, assignor
Elektricitats-Aktiengesellschaft.

Schuckert

&

cation filed

1901.
A telephone exchange system having a relay on one side
of each of the subscribers' lines and jacks connected with

tervals during operation of a translating device in the
consumption circuit are included in this system. (See cut
on preceding page.)

Walker, Holland, Mich.

ert J.

to

25;

cation filed March 21, 1S9S.
A consumption circuit, a meter-motor controlled thereby,
and an electrically operated current-interrupter controlling
the meter-motor and closing it at regularly recurring in-

Electric Automatic Overflow Alarm.

730,181.

'

Co., Nuremberg. German3^
December 16, 1902.

formerly
Appli'-

This arrester has two conducting electrodes and one or
more porous intervening cylinders filled with a conducting
liquid. The surfaces of the electrodes and the intervening cylinder or cylinders are out of mechanical contact
to constitute air-gaps.

with each other so as

pro-

duced in the motor without introducing resistances in the
armature and without the use of currents of exaggerated
intensity

730.014.

is

described.

Primary

Battery.

West Orange, N.

J.

James

Application

W.
filed

Gladstone,

December

1902.
In combination with an oxide plate electrode is a sustaining frame or hanger consisting of vertical rods or
bars rigidly and permanently united at their bottom to
form a U-shaped frame or hanger. A hinged clamping
bar or cross-piece is mounted on one of the vertical rods
or bars and is adapted to bear against one of the plane or
flat surfaces of the plate.
(See cut on preceding page.)

17,

Sparking Igniter for Explosive Engines.
Charles A. Stickney, St. Paul, Minn. Application filed April 11, 1900.

730,056.

This Igniter comprises a cylinder having a recess in
one of its walls, and a rock-shaft extending into the recess
carrying a terminal arm. A fixed insulated terminal bolt
extends into the recess. A spring is arranged for closing
the terminals, and an auxiliary spring plunger impinges
against a lever carried by the rock-shaft to hold the terminals normally apart. A spring trip carried by a rod ir.
adapted to depress the spring plunger as it is revolved
forward by the rod and to spring from engagement with
tl\e plunger when reversed.

Conductor. George E. Tinker, New York,
N. Y. Application filed January 9, 1903.
In a third-rail system a support is provided for a number

NO. 730, tl5.

730,058.

of transversely disposed brackets, each of the brackets
having an opening in one of its vertical walls, the opening being in alinement with each other. A conductor
passes through the brackets and a non-conducting sheathing incloses the brackets and forms a complete tube which
is split loogiiudioally in registry with the openings in the
sides of the brakets.

— JOINTED

TROLLEY POLE.

Transformer.

730.214.

France.

Maurice
Leblanc,
Paris,
Application filed January 4, 1901.

By the method described a body of magnetic material
subjected to periodic magnetomotive forces tending to
produce a complex rotary magnetic flux is provided with
a magnetic shield against a component or components of
such

flux.

of tlie
thereto.

Method of Shaping Rotary Fluxes and
Operating Transformers. Maurice Leblanc, Paris,
France, assignor to George Westinghonse, Pittsburg, Pa.
Original application filed January 4.
1901.
Divided and this application filed April 5.

pended mirror and

1902.

Reflecting Galvanometer.
Edward Weston,
Newark, N. J. Application filed July 9, 1902.

730.a''H.

The

field-magnet

is secured directly to the lid or cover
instrument and in a fixed or definite relation
A detachable '"movemenf' consists of a suscoil and a m-gnetizabie core and supports therefor, so secured in the lid or cover that the
axes of the maunetizable core, the movable coil and the
support for the Utter are coincident when the instrument
is leveled.
(See cut.)

Electric Lamp.
Alexander J. Wurts, Pittsburg. Pa., assignor to George Wcstinghouse,
Pittsburg. Pa.
Application filed September 28,.

730,069.

1901.

A cut-out for electric-lamp heaters is described and
comprises a substantially vertical magnet, a oon-conduct-

730.215.

Various methods of shaping roiary
fluxes by suppressing a predetermined
ponents of the same are described.

complex magnetic
component or com-

Lamp. Henry N. Potter, Pittsassignor to George Westinghonse,
Pittsburg, Pa. Application filed April 27, 1900.
This is a Nernst lamp patent. An automatic heater cutout has a pivoted circuit-making-and-breaking member and

730.216.

Inirg.

Electric
Pa.,

a spring that bears against the

tions

member

and thus prevents vibrations.

in

each of

its

posi-
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Seattle

Independent Telephone Company.
Bv

J.

I.

DiERIXGER.

June, 1901, marked the birth of the Independent
telephone movement in the city of Seattle, Wash.
The company, known as the Independent Telephone
Companj- at that time, started constructing its
plant, this being done so quietly that very few of
the citizens realized the magnitude of its work,
which, as it stands to-day, is superior in many respects to any system ever built in a city the size

of Seattle.

The main

20,

During this stage the number of subscribers at
no time exceeded 350. but nevertheless the service
was entirely- acceptable. The actual beginning of
the companj''s growth was coincident with the installation of the Stromberg-Carlson Telephone Manufacturing Company's full multiple-line, lamp-signal,
common-battery board. Thirty men have been engaged in the setting up of this board since April,

viale

1902.

mate capacity of 10,000

The power

plant embraces two sets of Roth
Brothers' machines for charging batteries. The moare of the most modern type, turning at 950
revolutions per minute, wound for 220 volts and of

tors

building

and

offices

of

the

company

SEATTLE INDEPENDENT TELEPHONE EXCHANGE.
are located on Fourth Avenue, between Spring and
Seneca Streets. The edifice is fireproof, and is constructed on
structure of

It was the first
on the North Pacific Coast.
The walls are of stone and brick, with
floors of expanded metal and concrete, as are also
the partition walls, which are on steel channels
scientific

its

principles.

class to be built

plastered with cement. The only wood used in the
entire building is for a light seven-eighths-inch
flooring on top of the concrete, and for the door-

frames and window

sills.

The two sub-exchanges, situated at Twentieth
Avenue and Columbia Street and First and Mercer
North, are duplicates in miniature of the
main exchange, and may be operated as independent
plants.
By this arrangement it will be noted that
nothing short of the destruction of the entire plant
could put the patrons of the company entirely out
of the service.
At the outset the company's plant was rather a
primitive affair, being equipped with a now obsolete
tyne of switchboard. This was a 360-line board
with transfer trunks and a very small power plant.
Streets

Xo. 25

1903

direct current.

There

is

difficulty

jumpers on

the

service.

The switchboard

consists of 16 sections of highly

finished solid oak, with steel frames, having

equipped.
positions.

lines

an

ulti-

when completed and

Each section embodies three operative
At present there are 40 main-line posi-

tions in service, together with eight trunk positions.
These positions are fully equipped with 15 pairs

MAIN SWITCHBOARD,

17-horsepower capacity. The dynamos have a capacity of 200 amperes at 60 volts. The power ringer
runs at 1,200 revolutions per minute on the 220volt

serious

in the event of burnouts.
intermediate rack are run
straight, in order to bring the lines in
in their
proper positions, thus simplifying the operators'
work, and enabling them to render satisfactory

All

also a battery ringer

running on a 40-volt circuit from the storage battery.
In addition, there are two sets of Chloride accumuThe
lators with a 750-ampere-hour discharge rate.
power switches and apparatus for operating the
plant are all mounted on a marble switchboard,
presenting a fine appearance. Everything on the
exchange is fused on this board, in addition to
being fused at various points of convenience on

of cords, each having double supervising lamp signals and selective ringing keys, also order wires to
sub-stations and several interior points, as monitor's
desk, chief operator, trouble clerk, information bureau and general manager. All the positions have
a selective ringing key for ringing four-party lines,
this being the maximum number of subscribers on
any one line. There is capacity for six trunk positions, of which two are fully equipped with 24 in-

coming trunk lines each. All cords are provided
with the requisite apparatus for securing a busy Ime,
so that double connections are not among the prob-

racks.

abilities.

terminal rack is provided with the
latest type Sterling arresters for 4,000 lines' capacity.
All lines are fused at the relay rack in strips of
20, in order to preclude the possibility of more than
that number of lines being out of sen,-ice at any
one time, and also to render less difficult the task
of locating trouble on dead lines, one-ampere fuses

The Twentieth Avenue sub-exchange is a storyand-a-half building, and has a three-section board of
the same design as the main switchboard, with 3.100
capacity, of which 1,000 lines are already in operation, together with 24 trunk lines.
The Queen Anne
exchange has a capacity of 3,000 lines, with 600 now

The main

being

are composed of No. 20
Okonite wire run in separate cables, so as to obAll

the

battery

in

service,

The

employed.
leads

aside

experiment.
capital.

from 24 trunk

lines.

w^hole system was, originally,

Now

But the men behind
that

somewhat of an

have abundant
proper support has been given
it

A

WESTERN ELECTRICIAN
them, they are proceeding to install a system which
will be at least the equal of the telephone-exchange
apparatus of any city in the United States of or
near the size of Seattle.
Telephone competition in Seattle is verj- spirited,
but it cannot be said that either the Bell or the
Independent company is making verj- radical concessions or wide departure from established rates.
The Independent company has laid special stress, tu
has not given
date, on the local business, and
equal attention to long-dislance affairs. Now that
a substantial footing has been gained, the need for
an out-of-town connection is becoming more and
more apparent with the growing clientele. The construction of circuits lo the following-named places is
now under consideration Port Townsend, Whatcom,
(for
.Everett. Ballard. Green Lake, West Seattle
which there has already been ordered a three-mile,
:

its

service.

Ever}-

move made by

it

June

so far indicates

permanency, notwithstanding

the large number of
leports to the contrary that are constantly being circulated.

The writer has Mr. Hodgeman, superintendent of
equipment, and late of the Stromberg-Carlson company, to thank for much of the data herein given.

The Equipping of Telephone Exchanges.
By H.

p.

Cl.«>usen.

In equipping a telephone exchange with apparatus
we have to consider:
First
The vtltimate capacity to which it is expected a given exchange equipment may require to
l)e extended
within approximately five years from
the date of installation.
Second Whether the ultimate capacity, when considered in connection with the immediate installa-

—

—

cui;rent output, but in
teries are required to

view of the fact that the batbe recharged, some auxiliary

power provisions must be

provided,

and,

writer's experience, an auxiliary set in the

in

the

form of

the ordinary 10 or 12-ampere-hour dry battery meets
the requirements, as the battery readily keeps up
the service until the regular batteries may be recharged.
It is needless to mention that lamp-signal supervision-and. lamp-line, signals are out oi .the question
for such small exchanges, unless the current necessary for lighting the lamps can be obtained directly
from storage batteries. The target signal requires
much less current, both for supervision and initialall

call

service.

In case the 300-line exchange equipment must be
l.niilt on a common-battery plan, then it becomes necessary to provide some source of current supply
which is more reliable than the primary battery.
This is not saying that the primary batteries cannot
be used for an exchange equipment, but when provided they should generally be supplied in duplicate,

Generatine Plant

Main Building.

20, 1903

ai

Main Exchange.

SEATTLE INDEPENDENT TELEPHONE EXCHANGE.

Tacoma, all of which
have the best apparatus which the market afSubsequently the lines will extend to Portfords.
land and intermediate towns. A 60-line toll board
has been ordered, and is now under construction
It will probably go forward within the
in Chicago.
ensuing 60 days. This will be sufficient to conduct
of the connections
all the business growing out
enumerated above for some time to come.
In the aggregate there has been strung 130,000
pounds of No. 14 copper wire in and around Seattle, which is equivalent to approximately 2,000 miles
of lines. There has also been laid about 35 miles
of underground cable in the business district.
The telephone census of September, 1902, showed
1,697 Independent telephones in operation in Seattle.
50-pair submarine cable), and
will

SEATTLE INDEPENDENT TELEPHONE EXCHANGE.

—

SUB-STATION.

A

consistent and steady increase has been in daily
evidence, until, at this writing, the 5,000 mark is
being pressed closely.
It may be said in passing
that this company,
through its general manager, S. B. Claypool, has, in
the opinion of the writer, negotiated one of the
largest contracts ever let at one time in the history of
the telephone business on the Pacific Coast that

—

of the Washington Hotel, which has just been
equipped with 100 main lines, quite an extraordinary
private equipment for this coast, if not in the large
eastern

cities.

The company
enable

it

to

add

is

leaving nothing undone that will
the excellency and rapidity of

to

is sufficiently large to warrant the immediate
installation of auxiliary apparatus which may be

tion,

required when the ultimate capacity is reached, but
may not be required with the immediate installation.
This refers particularly to power provisions.
Third The question of the system to be adopted
should receive attention and result in deciding for
a magneto call, centralized calling or cominon-battery
systeiTi, and whether the switching provisions shall
be of the direct-reach, trunking or multiple type.
Considering the first provision, this question will
be answered in part by whatever decision may be
reached with respect to the third provision, and after
this has been determined, we have the second requirement, to decide.
In order to get at the proposition in an approximately correct manner, let us take it for granted
that we have the requirement to provide telephone
service to not more than 300 subscribers, this representing the ultimate capacity. In consideration
of the low ultimate capacity provided for, it is, of
course, out of the question to install anything but
the most economical arrangement, and in view of
the fact that no trunking provisions or multiple
jacks need be installed, the first aim should be to
reduce as much as possible the amount of au.xiliary
apparatus in the exchange. This refers particularly
to such arrangements as storage batteries, charging
of storage batteries, etc. Obviously, the plain magneto-call type of switchboard would meet this requirement in the cheapest way, but, owing to the
strong objections usually made by telephone users
to being required to tui-n a crank to get "Central"
and turning it again when signaling for a disconnection, it almost becomes necessary for the exchange
manager to provide automatic signaling. In view
of the fact, however, that automatic signaling systems call for some provisions of supplying signaling
current at the central office (the subscriber's telephone not being provided with magneto generator)
we are required to consider the matter of power proIf the switchboard were made common batvisions.
tery, the power provisions would have to be much
more complete than if the installation were arranged
only for the automatic signaling system. Therefore,
we have, next to the magneto service, the centralized
calling system available, giving us all of the advantages (as viewed from the subscriber's point of
view) that may be had from a full common-battery
system.
The battery power which is required at the central office for a 300-line centralized calling switchboard may be derived from a suitable number of
primary batteries. .\ny battery capable of giving,
say, 200 or 300 ampere-hours of current would be
suitable and run the exchange for a reasonable
length of time. As an auxiliary, it is not necessary
to provide a duplicate of the battery having the large

—

and, assuming that the exchange is operated on a
2C-volt basis, this would give us 50 celts of primary
battery for the duplicate equipment, and would represent a first cost of approximately $150, or 50 cents
a line for the 3C0-capacity switchboard, while an
installation of 10 60-ampere-hour storage cells would
not cost much more than one-half, or arnount to
25 cents a line, and would leave us $75 to purchase
a battery-charging machine, which would not be too
low an estimate under ordinary circumstances.
Of course, it may be suggested that expensive
power switchboards, measuring instruments, etc.,
would run this price up considerablj'. However, this
may be met by stating that even if a voltmeter and
ammeter are installed, together with the necessary
switching apparatus, the cost of this apparatus would
not add more than $50 to the entire installation, but
it
must not be understood that this $50 item in-

SEATTLE INDEPENDENT TELEPHONE EXCHANGE.
ATING PLANT IN SUB-STATION.

— GENER

eludes anything more than the bare switching and
measuring instruments.
Therefore, in summing up the small-exchange requirements, we have, first, the lowest-cost equipment
^the magneto board and, second, the centralized
calling equipment, the price of which is higher than
the magneto board, owing to the provisions of the
centralized battery and double supervision, while
the most expensive arrangement is, of course, found
in the common-battery system, where we are required
to furnish (or at least it would appear to be the
best plan)
a storage-battery equipment with the
necessary charging machinery.
In either of the systems considered we are, of
course, required to furnish the usual auxiliary ap-

—

June
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pliances, such as ringing machines,
teries,

transmitter bat-

etc

Now, when we come

consider an exchange
equipment having an ultimate capacity for 1,200 lines
and an immediate installation of 500 lines, then the
economical advantages of the magneto board almost
disappear as compared to the centralized calling and
common-batter}', but the installation price of the
centralized calling exchange is somewhat lower than
that of the common battery.
Even when considering
the current requirements in an exchange having immediate installation of 1,200 lines, the advantage
of the magneto board as to first cost does not remain
an advantage when considering automatic signaling
service, for in the magneto board we cannot very
well expect an operator to take care of more than
100 subscribers, while in the automatic signaling
board, whether it be of the centralized calling or
common-battery type, we may safely expect an operator to take care of 160. and in some cases even
200 subscribers. This advantage being present, it is
obvious that the reduction in the number of operators'
positions which might be made in the centralized calling equipment almost pays for the difference in cost
between magneto and the automatic switchboard, for
if in
the magneto we are required to install six
positions, this will mean a total of 72 interconnecting
equipments, clearing-out signals, etc., and six operators' telephone equipments, as well as switchboard
cabinets and 40 trunking circuits, while in the automatic signaling switchboard, with 200 lines per position, we are required to install only three operators'
equipments, switchboard cabinets and eight trunking
circuits.
The number of interconnecting equipments
to

plates are installed. He does not seem
to understand that the storage batteries, as well as
other portions of a telephone-exchange equipment,
are liable to slight abuse in their use, and that
such abuse when added up after several years of
service, cannot be wiped out by adding additional
plates.
At its best, the battery would be "secondhand," arid the amount of additional current required
for keeping up the battery for a year's time would
cost more than the interest on the cost of a renewal
of the original plates would amount to. This, of
course, is true only of the small exchanges, where
expert attendants are not always in charge.
It is thought that within the next three or four
years exchange managers will observe some interesting developments in the behavior of their batteries
which are now working apparently satisfactorily, and
to which it is expected to add additional plates with
the idea of producing a battery of a certain capacity.
Probably the result will be an "indicated" capacity.
As respects the switchboard equipment for a 1,200line ultimate-capacity exchange, the increase of the
rapidity in operation and service in general would
indicate that lamp signals should be used throughout.
The target signal is not prominent enough for
securing the best result, and in view of the fact
that we are required to maintain a storage-battery
equipment anywaj', we m.ight as well obtain the additional advantage to be had from using lamp signals.
As respects the question of multiple provisions, it
is not thought that for an exchange with the ultimate
indicated, the multiple arrangement should be recommended, chiefly on account of the additional complications introduced in the switchboard and the

additional
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SEATTLE INDEPENDENT TELEPHONE EXCHANGE.

and clearing-out signals remains the same as in the
magneto board.
From the above it will be observed that not only
do we find in the centralized calling equipment a
'saving in the number of operators' positions, but we
have the important item of operating expense, as
in the automatic signaling systems we find that the
operators can do almost again as much work as in
we also
the magneto service. And that is not all
have the trunking circuits to consider. These are
reduced in number, and the number of direct-reach
connections made by the operators is proportionately
increased.
As for the power provisions, primary batteries are,
of course, not to be considered as the main source
of power, though they may well be used as an auxiliary.
The main source should consist of a set of
storage batteries, and for a 1,200-line ultimate-capacity exchange equipment with, say, 600 lines installed, the battery should be approximately of the
250-ampere-hour capacity, and, owing to the immediate capacity of the board already being one-half
of the ultimate, no saving is seen in the installation
of only one-half of the necessarv storage-battery
plates.
If a saving must be made, then let it be
done in the direction of installing a battery capacity
sufficient for giving service to the exchange equipment, even when it reaches within 20 per cent, of the
ultimate capacity, for it is only in rare cases that
when the ultimate capacity of the exchaage is twice
the immediate capacity that the ultimate is reached
wihout some change taking place in either the switchboard installation or power provisions.
To this
point, however, the average exchange manager does
not seem to give any consideration. He takes it for
granted that when the storage batteries are equipped
for a fixed immediate capacity, that he will obtain
as good service from this battery equipment when
;

m

TERMINAL ROOM.

of maintaining the switchboard equipment
in good service conditions by the usually only ordinary help which the manager of so small an exchange
can afford to employ.
In the trunking style of the switchboard we have
the plain trunk circuit for connecting together the
different operators' positions, wihle in the multiple
switchboard we have the complicated arrangement
of multiple jacks not exactly complicated on account of providing the multiple jacks, but for the
fact that the apparatus required to be installed in
connection with the multiple arrangement calls for
a careful switchboard man. In the plain standard
trunking boards, even though they be of the cendifficulty

—

tralized calling type, the line circuits come directly
from the cross-connecting boards to the line-signal
relays, usually mounted in the switchboard cabinet
itself, while in the multiple arrangement we are required to nrovide some junction point for the multiple
cables and the answering-jack cables and Hne-signal
relay cables; but the most important point of all
which we have to consider is the provisions which
must be made for clearing the line signal when an
operator goes in on the multiple of a certain circuit.
The simplest plan, and it is at the same time the
worst plan, would be to connect the subscriber's line
clear through the board through the jacks in series,
and when an operator places the plug into, say, the
multiple, it would lift off everything on the circuit
upon that particular jack, including, of course, the
However, the disadvantages of
line-signal relays.
a series-jack arrangement, when considered in con-

nection with a multiple switchboard, even with a
low ultimate capacity of 1,200 lines, are so obvious
it is almost useless to consider the series arrangement for anything outside of trunking work.
Admitting the series jack as objectionable, we have
to consider the multiple-equipment additional ar-

that

to

cut off the line signal

from the

circuit.

is not thought necessary to go into details as
connections established when cut-off relays are
used for clearing the line signal, but it introduces
the feature of the busy-test arrangement, which must
be provided upon the operator's cord circuits.
In the writer's suggestions in this matter, it is
not his intention to belittle the advantages of a
multiple system over a trunking system, but the purpose of the discussion is to arrive at some conclusion as to whether the trunking system or the multiple system is the more economical to install when
the ultimate exchange capacity is never expected to

It

to

grow above 1,200 lines.
As respects the advantages

of a

common-battery

system over the centralized calling system when installed in a 1,200-ultimate-capacity exchange, they
should be about equal, but it is not thought that when
common-battery operation is intended the trunking system need be considered, for when we come
to common-battery operation, then we are required
to employ switchboard help of a class that is well
able to take care of the multiple complications, for
it
would be out of the question to employ a class
of help in a common-battery exchange which might
be employed with good results in a centralized calling equipment.
Thus, in a 1,200-ultiniate-exchange equipment, the

magneto board

is not considered as at all suitable. The
centralized calling board is undoubtedly more easily
taken care of when not iii its multiple form, but
when the centralized calling board is placed upon
the multiple basis, then we have only to add a slight
additional expense to the original cost of the exchange equipment, and produce the full commonbattery system, as in both the centralized calling and
common-battery systems we are required to furnish
power provisions, and the switchboard provisions
being equal, we have only to increase the power capacity.
This increase is more than offset by the
advantages given in the general operation, particularly upon a point not before mentioned, i. e.,
the subscriber's telephone equipment- In order to
make himself clear on this point, the writer might
mention that, in operating a centralized calling system, the subscriber's telephone equipment cannot well
be operated without a third wire, or what introduces
a still more objectionable source of trouble, a ground
circuit, for as it would not be good practice to
obtain supervision from the subscriber's circuit by
connecting his telephone across the line, chiefly on
account of the current lost during the time the subscribers may be in conversation with each other, one
side of the telephone circuit is normally closed
through the signal bell, and it is through this leg
to ground that supervision is had.
It is understood,
of course, that when the subscriber removes the
receiver from the switch-hook the signal is automatically sent in, owing to current passing through
his telephone equipment, and when the operator
plugs in on the circuit, she finds that the supervisory
remains extinguished as long as this condition prevails, but when the subscriber replaces the receiver
to the switch-hook, the supervisory burns and the
relay controlling the supervisory lamp is only deenergized by removing the plug from the spring jack,
or by the -subscriber again removing his telephone
from the switch-hook and clearing the ground.
The difliculties introduced by the system operated
on the above plan occur, of course, through the difference in ground potentials, etc. At any rate, a
change from a centralized calling system employing a
ground at the subscriber's station to a common-battery system without such a ground always results in
a marked reduction in the subscriber's circuit trouble.
Our next consideration must be given to large
exchanges having capacities from 3,000 to 5,000 lines
and immediate installation of, say, 50 per cent, of
their ultimate.
Let us say, for example, that we have to install
a 3,000-line board with an immediate installation of
In this connection we need not consider
1,500 lines.
battery.
As far as centralized calling systems are
concerned, it need only be stated that no one at the
present time would consider for a moment the installation, of a 1,500-immediate and 3,000-ultimate
switchboard equipment on the centralized calling plan.
Common-battery multiple is the universal choice,
and for good reasons, as practice has shown that
the common-battery switchboard can be handled to
a better advantage than we can ever expect to
secure from the centralized calling systems. One
important item is the absence of the local battery
at the subscriber's telephone.
In the matter of selection of switchboards considerable latitude is presented by the different manufacturers of this class of apparatus.
In many exchanges very satisfactory service is secured from
both two and three-wire systems (this refers to the
multiple-jack circuit), and we are even promised
one-wire systems.
As respects the construction of a 1,500-capacity
exchange with 3,000-ultimate, we have as a first consideration the style of board to be adopted. It is important, while considering this subject, to suggest
that not always is the matter of current consumption
given due consideration. This is shown to be a fact
by the different kinds of systems which are handling
,
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rangement, usually in the form of a relay, which,
when an operator places a plug into the spring jack
and closes an auxiliary contact, causes this relay
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large exchanges successfully, there being a difference of several hundred per cent, in the current con-

sumption in several of the installations. However,
this is an economical question which will have to

work itself out in the future.
Xow, as respects power equipments
changes, we find that the installation

for large exof tht power

plant required to operate a 1,500-line exchange is
considerably less than one required to handle 3,000
And again, power-plant specifications are only
lines.
too often drawn up without any consideration for
expense. Thus, let us take, for example, the following specification and compare it with another:
"There should be furnished duplicate sets of batterycharging dynamotors and storage batteries, while
the ringing equipment shall be provided for two sets
of duplicate equipments. One set of duplicate machiner>' arranged for a primarj- voltage of (20 or
40 volts), and the remaining set of machmeo' to
be arranged for primao' current (of, say, 220 volts).
All of the machinery and the storage-battery equipments to be arranged for an immediate capacity of
j.ooo lines."

requirements, it will be observed, call
charging machinery, and to this we
cannot make any strong objection. Another requirement is duplicate storage batteries, and if it be underequipstood that the furnishing of this duplicate
ment of storage batteries, together with the necessary
almost
of
expense
an
auxiliary apparatus, represents

The above

for

duplicate

lines.
$1 a line in the immediate installation of 1,500
which might be
It is easy to understand the saving
cgected by reducing the number of storage-battery
equipments to a single installation, for we have already the duplicate charging machinery as a reserve,
and it is scarcely seen where the extra battery equipment will be of any advantage, and before the exchange reaches the full ultimate capacity, one or the

The designing of an efficient telephone system for
one of the great centers of industry requires much
careful consideration, as the subject bristles with
difficulties.
Before putting my suggestions before
you it will be advisable to consider brieflj- the methods tliat have already been put forward. The general practice has been to divide the area to be telephoned into sections, to place in each section an
exchange, to connect the various exchanges together
by direct junction wires where the traffic is considerable, and to connect the various exchanges or
groups of exchanges also to one or more junction
centrals, through which connections are obtained to
small exchanges, where the traffic is not sufficient
to warrant direct junctions being run, so that comFig.
plete intercommunication may be established.
shows such an arrangement. The weak spot of
I
such a system is the multiplicity of junction calls.
Only a small proportion of the total calls can be
dealt with direct by one operator.
In the larger
exchanges 50 per cent, of the calls may be local,
but in the majority of cases the percentage will be
much

smaller, in some cases only five or 10 per cent.
Fifty to 95 per cent, of the calls have, therefore, to
be handled by two in some cases three operators.
The service is not, therefore, ideal. The call has to be
passed from exchange to exchange, and a junction
call takes about twice as long to complete as a local
one.
The subscriber's number has to be received by
more than one operator. There is also the possibility

—
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June
much need
were

20, 1903

for the divided board, as the great cities

efficiently

telephoned with switchboards having

a capacity of from 6,000 to 15,000 lines. When
necessary, a number of these were fitted and connected by junction lines. Even to-day the system
I advocate
is
worthy of consideration practically
only in the world's capitals, where it may be expected that the number of telephone subscribers may

something like 100,000. Underground work
essential with the divided board, owing to earths,
etc., giving false calls, and it is only of late years
that facilities could be obtained for work of such
a nature, and even to-day way-leave facilities are
not always obtainable. It is only in recent years
also that satisfactory' conduits for large capacities
have been introduced, and that hermetically sealed
lead-covered, air-space paper cables containing a
reach

is

number of conductors were manufactured.
The system I am about to describe to you is just
large

beyond the experimental
is

now

ripe

for

it

to

stage, and I think the time
receive careful attention.

Such a system must, of necessity, be an underground metallic-circuit system. The average length
of subscribers' lines would be greater with a divided
system than with the junction system, as a larger
area would be served from a central, but against
this must be placed the great reduction in the number of long-junction circuits with their elaborate
sw'itchboard equipment. In my opinion, it is only
by adopting a divided multiple switchboard system
of working in which the exchange is divided into
several sections, the subscriber having the power
to call any one of the sections at will, the large

and
other of the batteries will have been renewed,
to
this probability which prompts the writer
it is
suggest that the immediate installation cf a storage
cent,
per
battery should be within approximately 20
exchange.
of the expected ultimate capacity of the
might
thought
first
on
what
In order to produce,
specifiappear an economical provision, the extreme
following
cations are drawn up somewhat on the
"There shall be provided one battery-charging
lines
:

dynamotor, one 3,000-line capacity, 1,500 lines inringing
stalled storage-battery equipment, and one
generator."
From the above

one
it will be observed that only
charging machine is provided, and without any means
case of
to permit of charging the storage battery
porinjury to the machinery, a breakdown in any
cripple the
tion of the charging equipment would
exchange.
As respects the battery equipment, the immediate
and
installation of the exchange being 1,500 lines
the very
the battery being arranged for 1,500 lines,
to
expected
may be
first increase in capacity, which
months
take place inside of a year, and sometimes six
service, will
after the original installation is put into
make it necessary to add additional plates to the

m

.

.

stgrage batteries.

i'

original
to be remembered that the
service
storage-battery installation has already given
plates are not
for six months or a year that the
were in when
as fit condition for service as they
(it seems to be a very
first put into commission

Now,

it

is

m

;

to convince the average telephone
not
that his storage-battery installation will
greatest care 13 not
last forever), and that if the
damexercised while adding new plates, irreparable
requiring a
age will be done, and often result
and
complete renewal of plates. For these reasons
necessary to disfor several others which it is not
statement
cuss the writer makes the twice-repeated
storage-battery
that the immediate installation of a
be somewhere midway between the

matter

difficult

manager

m

equipment should
not,
immediate and ultimate installation. This does
capacity
however, contemplate that the ultimate tank
specihed.
than
of the storage battery should be lower
observed
In the first power specification it will be
specified—two, that
that four ringing machines were
source of current
tery and two from the outside
This certainly is extravagant, for what consupply.
one of the
which
ditions can we conceive of in
higher-voltage
lower-voltage as well as one of the
service, owing
ringing machines would be out of
Duplicate machines, one tor
to some breakdown?
another for the storthe outside current supply and
sufficient.
age-battery current supply, should be
ringAs respects the second specification, only one take
provisions to
ing machine is specified, with no
to
going
is
care of a breakdown. This, of course,
needless to say that some
the other extreme, and it is
auxiliary shmild
auxiliary should be provided. This
handle the
be of such capacity that it will at least
rule, this machine
service successfully, and, as a good
from the
supply
current
obtain its source of
should

main storage-battery equipment.
In concluding
rived

at

the

this

article,

therefore,

we have

following:

ar-

.

lines

capacity, the

For exchanges up to, say, 300
magneto board is the most economical,

for exwe have
changes expected to reach a 1,200 ultimate,
on an equaly
the centralized calling trunking board
multiple.
desirable basis with the common-battery
course,
For 3,000-line-capacity exchanges we have, of
but
only" the common-battery multiple to consider,
are required to give special study to the power proposition.

Total us.ooo Lines
in 57 exchanges
Incoming Junctions
Outgoing

OP

FIG.
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of delay and inefficient transmission because of the
complications of the junction circuits and their consequent liabilitv to go out of order. In practice it
is
found that for an efficient service where there
are a considerable number of exchanges, for every
100 subscribers' lines 20 junction lines are required,
10 per cent, for incoming work and 10 per cent, for
outgoing work. In addition, the junction circuit is
much more complicated than a subscriber's circuit;
its apparatus is more intricate and requires more
expert handling.
Let us consider a concrete case, dealing with an
area served by two large exchanges. Such a condition could hardly e.xist in practice. There would
almost certainly be lines to smaller and more disIn large systems it is usual to
tant exchanges.
reckon the number of junctions necessary at 20 per
cent, of the number of subscribers' lines in an exchange. In considering the following hypothetical
case, I have calculated on 15 per cent, being necessary for working between two large exchanges.
Between two exchanges of 10,000 lines each 15 per
cent, of junction lines would be required, 7Vij for
incoming work to one exchange and 7% to the other,
or 1,500 metallic-circuit lines. To accommodate the
incoming junctions 20 switchboards (10 in each exchange) would be necessary with 25 lines per opper board.
positions
erator and three operators'
Sixty operators and six supervisors are, therefore,
required to work the incoming junction lines in
the two exchanges, and as each subscriber's operator has a large proportion of connections for the
other exchange, she cannot attend to so many calls
On
as she could do if all the work were local.
each junction switchboard the complete multiple of
and
on
repeated,
must
be
10,000 subscribers' lines
every subscriber's section 1,125 spring jacks must
be multipled for outgoing work to the other exbeing multipled three times on two
change, these
sections to place them well within the reach of the
operators. The provision of junctions between exchanges is a difficult one, for to provide an ideal
service the number of circuits must be sufficient
to carry the ma.ximum number of calls at the busiest
half hour of the busiest day, and necessarily many
of these junction circuits would be lying idle the
greater part of the time.
In the earlier days of telephony there was not
Abstract (from the London Electrician) of a paper read beI.
fore the (British) Institution of Electrical Engineers, April 30,
903.
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cities

of the
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world

may

be more

efficiently

tele-

phoned.
multiple e.xchange, I mean an exchange divided into two or more groups, eacn group
having a multiple of a proportion only of the total
subscribers' lines, each subscriber having the power
of calling each of the groups at will and obtaining
connection with the subscribers multipled thereon
without the intervention of a second operator. The
advocates of the divided multiple-board system believe in centralization and the abolition of junction
The multiple of each
lines as far as possible.
switchboard or division is made as large as can be
conveniently reached by the operator, and where
those who favor the divided system differ from the
advocates of the junction system is in that they
ask the co-operation of the subscriber by giving
him the selecting of the group of switchboards on
which the line wanted is connected. Two or three
push buttons or switches are fitted in combination
with the ordinary subscriber's instrument, one, say,
labeled i to 10,000, the second 10,001 to 20,000, and
the third 20,001 to 30,000, or in other suitable diviIn addition to taking the telephone from the
sions.
switch hook the subscriber has to press the button
in which is the number required; he
the
group
of
then gets the connection direct instead of as in the
junction system, the first operator having to ask the
second to assist her in completing the connection
in a large proportion of the calls.
The central e.xchange on a divided system consists really of two or more great multiple switchboards, serving a large area, and its total capacity
may be from 30,000 to 60,000 lines, according to
the size of the units and number of divisions. Instead, however, of having junction lines between the
exchanges, the subscriber's line is bra;nched to each
division and has a calling signal and answering jack
on each, so that it can be connected to each of the
multiples of the several divisions, his own line being
multipled on one of the divisions, so that other
The subscriber can,
lines may be connected to it.
therefore, greatly expedite the rate of operating for
a great proportion of his calls, and at the same
time he enables the operator to perform more work,
as a second operator more rarely intervenes.
proportion of junction working will still exist to
the exchanges more distant from the center, but
in most instances it will be possible to so design a
system that 75 per cent, of the possible junction

By

a divided

A

.
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I have, therefore, based
will be eliminated.
estimates on this figure.
shows a large populous area telephoned
I
on the junction system, the total number of subThe largest
scribers being 115,000 in 37 exchanges.
exchange has a capacity for 15,000 lines, or 13 per
In the two largest exchanges
cent, of the total.
there is 22 per cent., and in three 26 per cent. Even
if the three exchanges were each of 15,000 lines, they
would only contain 39 per cent, of the whole. Fig.
2 shows the same area telephoned on the divided
multiple system for the same number of lines in
The largest exchange has 45,000
15 exchanges.
In the former there
lines and the next 30,000 lines.
is 39 per cent., in the two 65 per cent., and in three
S3 per cent, of the total. The lines on the diagrams
indicate direction only, and not the number of cirI
may be accused, with a good
cuits necessary.
deal of justice, of comparing a theoretically good
divided system (Fig. 2) with an imperfect junction
system (Fig. i), but with the latter system local
conditions and limitations, such as rivers, public
parks, low-class residential neighborhood, etc., form
natural boundaries beyond which for the sake of
economical working it is not desirable to extend,
and, therefore, single exchanges of the maximum
size are not always possible or essential, whereas
this does not apply to the same extent to the former.
Milo G. Kellogg of Chicago was. I believe, the
first to design and advocate a divided multiple-board
system, and a number of exchanges are now working in America on this plan. Usually two divisions
have been adopted, but in one or more cases a fourdivision board has been installed. In these pioneer
exchanges the system was complicated by polarized
relays and indicators on the switchboards, and at
the subscribers' offices by commutated magneto-genIn at least one case the magneto-genererators.
ators were replaced by the primary speaking battery,
acting through an induction coil, giving a "kick"
when the circuit was made and broken, sufficient to
Suitable
energize the calling signal.
(See Fig. 3.)
switches connected the current-generating apparatus
signalactuate
the
to line in the proper direction to
ing apparatus in the division required.
In one circuit a positive and a negative polarized
indicator are in series across the loop, and two
similar indicators in series are connected as a tap
(See
to earth on one wire of the metallic circuit.
In another case a positive and a negative
Fig. 4.)
polarized indicator are in series and tapped to earth,

working

my

Fig.

for my divided-board system, as it simplified the
apparatus at the sub-station.
In this system non-polarized relays arc used, energized from a central batter\' when any one of the
simple switches at the sub-station instrument is depressed. The caller can thus select any one of two
or three groups of multiple switchboards required.
A greater number of combinations could, no doubt,
be obtained by step-by-step movements, but at the
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the
the

same

set a triple wire per circuit is carried to
multiple jacks (MJ), of one line of boards.
a parallel strip of tabs on one side of the central line tabs a quadruple wire per circuit is carried
to the answering jack (AJi) and calling lamp (CLi)
on the same line of boards and from a parallel line
of tabs on the other side of the central-line tabs
another quadruple wire per circuit is carried to an
answering jack (AJa) and calling lamp (CL2) on

From

DIVIDED MULTIPLE SWITCHBOARDS.

expense of simplicity. In a two-division exchange
having two groups of multiple switchboards, two
.simple single make-and-break relays are necessary
at the central and two earthing or grounding switches
at the sub-station.
In a three-division exchange two
double (or one triple and one double) make-andbreak relays are used in connection with the two
wires of the metallic circuit, and in connection with
them are three calling lamps, one on each of three
groups of multiple switchboards.
Any of the well-known forms of instruments may
be used in conjunction with these systems, it being

A

quad-cross-connecting
the second line of board.
wire connects the central-line tabs and the tabs on
both sides. All wires from the intermediate frames
are made up in cables, but the wires between tabs
are made in loose quads to allow of ready alteration
with the object of changing the local position of
any subscriber so as to equalize the work per operator, as in this arrangement it is necessary to allow

FIG.

3.
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distribution on each line of boards. Each quad is
made up of the two line wires, the test wire and a
lamp wire. The test wire also has a connection
through the cut-off relay coil to earth. Each line
wire has a connection through a tongue and contact
of the cut-off relay (COR) and its line relay coil
(LRi) or (LR,), to battery and earh. Each tongue
of the cut-off relay (COR) has also a connection
to the tongue of the line relay associated with it,

FIG. 4.

DIVIDED MULTIPLE SWITCHBOARDS.

(See Fig. 5.) Four-division exoff each line.
changes are thus obtained.
With the development of the central or commonbattery system of telephone-exchange working and
the popularizing of the telephone, the need for a
simpler way of working great central exchanges

two

more urgent, and when considering this
question I w-as struck with the idea of working a
divided system from a central battery. I had previously designed two circuits which led naturally
up to this, one in February, 1898, with a retaining
electromagnet at the subscriber's instrument, which
allowed a momentary depression of a key (thereby
mechanically completing the circuit of the central
battery through the calling relay to earth) to give
a permanent signal to the operator (Fig. 6), and
another in June, iSgg, in which I removed the electromagnet from the subscriber's instrument and provided a local retaining circuit on the relay at the
exchange, utilizing the ordinary line relay coil for
The latter I preferred to use
this purpose (Fig. 7).
became

only necessary to fit in combination therewith a simple two or three-way switch, as required, one posiline, another earthing the B line,
tion earthing the

A

A

and B lines simulin the three-division only).
taneously (the
The switch lever or plunger is put momentarily in
one of these positions to give a permanent signal
to the attendant at the corresponding switchboard.
With a two-division system, shown in skeleton on
Fig. 8, and the line-circuit in more detail on Fig. 9,
two switchboards (A:) (B2), Fig. 8, of suitable size
are provided and one-half the total capacity is multioled on one line of boards and half on the other.
Each subscriber's instrument has two push-buttons
(A,) (Bi), one for earthing the (A) and the other
for earthing the (B) line.
Each line, after passing through the usual test
board or main distributing frame (TB), Fig. 9, is
connected to a special double intermediate distributing frame (IDB). To a central set of soldering tabs
the two test-board wires are connected, and from
and the third earthing the
latter

Earth

FIG.

5.
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the under contact of each line relay being connected
to

earth.

The answering jacks and calling lamps are arranged in the usual way, with pilot relay (PR),
and lamp (PL), night-bell (NB). etc., as shown at
The calling lamp has also a connection to
Fig. 9.
the line side of the relay coil, so that it is in parallel
with that coil. The action is as follows
When a subscriber depresses key (Ai), Fig. 8, there
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is a circuit from the earthed central battery through
line coil of relay (.k) (with lamp ('}) in parallel)
associated with that line, through one contact and
tongue of cut-off relay (,h), through the (A) wire
The line relay (k) is thereto earth at key (A').
fore energized and the lamp (j) glows. There is
then a local circuit from earthed central battery
through line coil (k) and lamp (j) in parallel,
through contact and tongue of cut-oflf relay (h),
through tongue and contact of line relay (k) to
earth, and the lamp, therefore, continues to glow
after the key (Ai) is released until the operator
answers. This is done by inserting a plug (q), of
a connection set into the answering jack (C=). Another local circuit is then established from earthed
central battery (i), through the shunted lamp (p),
on the third conductor of the cord to sleeve of plug
(q), bush of jack (Cr), over test wire, through cutoff relay coil (h) to earth. The cut-off relay (hj

June

operator would then be able to attend to a smaller
number of lines, say, 90 instead of 100. The number
of switchboards and number of operators would
therefore be increased, while there would be no increase on the three-division system.
With a three-division system, at the central exchange three independent multiple switchboards are
fitted, one-third of the total number of lines being
multipled on each. Each subscriber's line is multipled on one of the three, but has an answering jack
and calling lamp (.or other indicator) on each. An
operator mav therefore have 450 calling lamps and
answering jacks to attend to 150 in connection with
the lines multipled on that group of switchboards
and 150 each in connection with the other two groups,
so that the subscribers can call and be connected
to the other lines that are multipled thereon.
At the sub-station three push-buttons are fitted,
and, according to the number required, the subscriber
presses the (A,) (Bi) or (Ci) key. When the
lAi) or (B.) key is depressed the (A) or (B)
calling lamp glows, as described for the two-division
arrangement, and when the (Ci) key is depressed
both lines are earthed and both line relays are energized, the circuit of the (A) and (B) line lamps
is cut, and the lamp associated with the third,
or
(C), group of boards glows. When an answering
plug is inserted the cut-off relay is energized, and

—

is

therefore

For a 45,000-line three-division exchange, reckoning that each operator can attend to an average of
150 lines per multiple board, or a total of 450 lines,
the (A) and (B) groups would each consist of 107
multiple sections while reckoning that each operator
at the (C) group could attend to 100 lines only owing to the amount of junction work, 130 sections
would be necessary. Each group of switchboards
and possibly also separate intermediate and main
distributing frames) should preferably be in a separate fireproof room in practically separate buildings,
so that in case of fire the fireproof doors could
be closed and so confine the breakdown to one group.
The premises should, therefore, consist of one central building with flanking wings.
In the basement

DIVIDED MULTIPLE SWITCHBOARDS.

energized and

the

line

the central exchange; where, however, the junction
lines were few the operator would call the multiple
required at the central by pressing the corresponding
key in the same way as a subscriber.
'Ihe outgoing junctions for these subsidiary exchanges would only be multipled over one group of
boards at the central, say, the (C) group, so that
subscribers would call, say, numbers i to 16,000 by
depressing the (A) key, 16,001 to 32,000 by depressing the (,B) key, and 32,001 to 45,000 and all subsidiary exchanges by depressing the (C) key. These
numbers of lines can perfectly well be placed within
the reach of the operators by using for the (A) and
(B) multiples, six-foot three-inch frames having nine
panels of strips of 20 spring jacks measuring SVi
inches by three-eighths inches.
Eighteen blocks of
100 jacks give a height of about two feet 9% inches.
The answering jacks and calling lamps and number
pegs, in strips of 20, with space sufficient for 533
lines per operator (this being about equal to 177
lines on a simple multiple, as each operator only
attends to one-third of the total number of subscribers' calls on a three-division system)
would
occupy a height of about 11 14 inches, so that the
height of the upper row of spring jacks above the
keyboard would be about three feet nine inches. The
(C) line of boards could either be made 10 accommodate a slightly smaller number of subscribers'
lines, so as to leave room for the outgoing junctions,
or the section could be still further increased in
length.

-t—'liW'lih
FIG. 6.
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relay

circuit

broken by the tongue leaving the outer contact, so
that the calling lamp ceases to glow.
The subscriber
may then be connected with any other on that multiple.
Should the (Bi) key be depressed, the other
line relay and lamp will be energized, the retaining
circuit be broken by the cut-off relay being energized
by a connecting set used by an operator at the second
line of boards, and a connection completed thereon.
Each operator may have 300 answering jacks and
calling lamps under her control, but will only attend to half the total number of calls from each
subscriber.
As there are fewer junction lines between exchanges on the divided system, the outgoing

;

(

work will be less and each local operator
therefore, be able to attend to a greater numof lines. Presumably on the junction system
about 50 per cent, of the calls would be for the second exchange, and as a junction call takes twice as
long to complete as a local one, if most of the work
is made local, as on the divided system, the operator
will be able to attend to approximately 50 per cent,
more lines, so that instead of 66% subscribers' sections being necessary on the junction system at 100
lines per operator, only 44M: sections would be necessary on the divided system.
There will also be a very considerable saving in
junction
will,

ber

FIG.

8.

DIVIDED MULTIPLE SWITCHBOARDS.

the local retaining circuits are broken
lamp ceases to glow.

and the (C)

The foregoing arrangement can be used practically
with any cord circuit. It may be used in conjunction
with the ring-through system, in which one subscriber rings the bell of the subscriber wanted, or
the operator may do the ringing. In the former case
a generator is supplied with each instrument
in
the latter case this is not necessary.
In the ring-through system with relay and lamp
which was designed to replace the now practically
obsolete call-wire system, I preferably use a cord
circuit without listening key, as shown on Fig. 7.
The operator's telephone is normally in circuit
through the back contacts of a triple relay in the
third conductor of the calling cord.
The operator
is, therefore, ready to answer immediately she inserts
the answering plug, but when the connection is completed by the insertion of the second plug her telephone is automatically cut out, as a local circuit
is completed from earthed battery, through coil of
triple relay, through sleeve of plug, bush of jack,
over test wire, through coil of cut-off relay to earth.
This combination, it is believed, will form the simplest manually operated
switchboard known. The
operating is as follows:
(a) When the lamp glows
operator inserts answering plug; (b) tests line
wanted, and, if free, inserts plug into jack of line
wanted
(c) when clearing lamp glows she withdraws plugs. Such a system, up to the present, has
only been proposed with central-battery signaling,
a primary battery at the subscriber's being used for
speaking.
I
would propose forming one huge central exchange of from 30,000 to 60,000 lines in the heart
of each great city, this exchange serving an area of
about 14 square miles; this, of course, would vary
with the density of the population and the prospective
inimber of renters. With an underground system,
and cables containing from 250 to 300 pairs each,
Four
such an arrangement is perfectly feasible.
main conduits should radiate from the central building, each containing from 50
to 80 ducts, these
;

;

FIG. 7.

DIVIDED MULTIPLE SWITCHBOARDS.

and consequently rent or value of premises, as the length of the unnecessary junction and
subscribers' sections would be about 270 lineal feet,
made up of 20 junction sections and 22 subscribers'
floor space,

sections, each about
If three 10,000-line

si.x feet si.x inches long.
exchanges were opened on the
junction system, then possibly treble the number of
junction lines, multiple junction sections and operators would be necessarj*, as 1.500 lines are required

between (A) and (B), 1,500 between (B) and (C),
and 1,500 between (A) and (C), and the subscribers'
Cor local) operators can each attend to a still smaller
number of calls, because a still greater proportion
of their work is over junction lines, and each local

l>ranching out, as required, up to a distance of from
Outside this
two to 2V.: miles from the exchange.
area, say at 3^/1; miles distance from the central, subsidiary exchange should be formed.
these

When

size they would have
junction lines to the central and incoming
junction sections on each of the three multiples of

exchanges are of considerable
direct

DIVIDED MULTIPLE SWITCHBOARDS.
of the central building one main distributing frame
should be fitted, arranged radially in four sections
of 12,000 or 15,000 in the shape of a Greek cross,
the four conduits opening out at the ends.
On the
ground floor should be similarly arranged the intermediate distributing board and relay racks, the former having two or three distributing fields, as it
may be necessary for equalizing purposes to crossconnect the lines on one group of boards and not
on the other. In the central building might be the
(C) switch room, the (A) and (B) switch rooms
being in the right and left wings respectively. Preferably the groups or divisions of the exchange should
grow uniformly, as will be made clear by the following example. If it is desired to convert a Q.ooo-line
ordinary exchange into a two-division exchange, and
it
is
necessary to begin the second group with a
capacity of 2,000 lines, then while it is only necessary to provide 2.000 extensions of answering jacks
and lamps on the Q.ooo-line frame, for which there
is plenty of room, the 9,000 lines require lamps and
jack extensions on the sections built for 2,000, and
each operator would have an abnormal number of
lamps and jacks from the first line in front of her,
and these would require to be redistributed when
further extensions were made.
I think it must be granted, from what I have said,
that, from an operating point of view, a great boon
would be obtained by the introduction of the divided

:

June
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multiple-hoard system. Also that the made-up or
speaking circuits would be much simpler.
As far as I can see the principal objection that
can be urged against it is that the system depends
for its efficient working upon the co-operation of the
subscribers.
have been told that *'men are
mostly fools."
Must this be taken literally? I
think, at any rate, not sufficiently fools to spoil a
divided system by wilfully or carelessly calling on
the wrong group or division of the exchange.

We

The following

conditions are prerequisites to successful paralleling:
1. The frequencies must be identical.
3.

The phases
The voltages

International Congress on Electricity will he
held during the week beginning September 12, 1904.
On the recommendation of the director of congresses
(Howard J. Rogers) President Francis has appointed the following committee on organization to

tional

promote the congress, issue the invitations and pre-

is,

—

—

;

;

Washington, D. C.
General secretary'

—Dr.

University.

—W.

parallel

must be

counterparts.

must be

of the phases in parallel

equal.
4.

The power
to the

machine must be propor-

for each

load

if

the machines properly divide

the load.

The machines must be of the same class; that
a simple and composite machine cannot be properly operated in parallel.
5.

6. There must De enough flexibility between
the
two generators to permit an effective operation of
a synchronizing current between the two machines.
direction of rotation
7. The
of
the
machines
must be the same or its equivalent.

The

;

potential,

then,

direction in

(CD')
The
(C)

the bus-bars.
seen to be from
to

heads

(A'B') will be opposite to
potential will be in the same
as that in (CD), with respect
in

(AB), and the

that in

must

direction of the potentials

—

is

to (D'), because the arrowmachine No. 2 point downward,

for

(CD') is just leaving the
direction indicated by the arrow.

and

horizontal

in

the

Therefore, (CD)
(CD') are in proper relation for synchronizing, while (AB) and (A'B') are iSo° apart.
Consequently, either (AB) or (A'B') must be reversed

and

with

respect to the bus-bars.
Fig. 3 shows the
from (A'B') reversed as mentioned, in which
case the two machines will be properly connected
leads

to the

bus-bar for parallel operation.
were attempted by throwing the
two machines together when the relation between
the armature coils and the field poles is 180° difIf the correction

from machine No. 2, Fig. 2, the result would
shown by Fig. 4, the arrowheads pointing
upward, indicating a position 180° apart from No.
ferent

be

as

A. E. Kennelly, Harvard

D. \\'eaver, New York city.
committee B. J. Arnold, Chicago;

Treasurer
Advisorj^

in

that

is, the arrowheads will be reversed,
and win consequently point downward at all times.

tion.

International Electrical Congress.

pare the official programme:
President Elihu Thomson, Swampscott, Mass.
Vice-presidents Professor H. S. Carhart, UniC. F. Scott, Pittsburg, Pa.
versity.' of Michigan
W. E. Goldsborough, St. Louis Dr. W. S. Stratton,

by 180°

There is a point in connection with the operation
of alternators in parallel that is not so generally
known and understood as to prohibit wider publica-

2.

The
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Paralleling Alternators.
Bv F. Haedie Jeannin.

A'

B.

A. Behrend, Cincinnati; C. S. Bradley, New York;
A. H. Cowles, Cleveland
J. J. Carty, New York
Professor F. B. Crocker, New York; Dr. L. DunH. L. Doherty, Denver R. A. Fescan. Boston
senden, Norfolk; W. J. Hammer, New York; C.
Dr. L. B. Stillwell, New
Hering,
Philadelphia;
York; C. P. Matthews, Purdue University; R. D.
Mershon, New York; K. B. Miller, Chicago; Dr.
W. J. Morton, New York; Dr. E. L. Nichols, CorMcGill
nell University*; Professor R. B. Owens,
University (Montreal) ; Dr. F. A. C. Perrine, PittsProfessor M. I. Pupin, New York
field, ilass.
Professor J. W. Richards, Lehigh University; ProWilliam
fessor H. J. Ryan, Cornell University;
Professor C. P.
Stanley, Great Barrington, Mass.
Steinmetz,* Union College, and A. J. Wurts, Pitts;

;

;

Machine No.

Machine No. 2

1

h'ig. 2.

;

-^

D

C'-

->

0-

;

burg.

The

duties

of the organizing committee will be

programme for the International Congress of Electricity, to name the participants therein,
to secure the ways and means for the conduct of
to prepare a

the congress, and to promote general interest in the
congress.
The American Institute of Electrical Engineers,
the American Electrochemical Society and the National Electric Light Association have thus far decided to hold meetings in St. Louis in conjunction

-^

with the International Congress of Electricity during
week of September 12-17, 1904. That week immediately precedes the week of the Congress of
Arts and Sciences, which will be a notable gathering
of scientists eminent in all departments of human
knowledge, who will gather from all parts of the
world, electricity being represented by two distinguished men. The electrical congress is fortunately
placed with reference to the Congress of Arts and
Sciences, inasmuch as it will give those who desire
an opportunity to stay over and join in the latter
congress. It is said that advices from abroad indicate that from four to five hundred foreign electrical engineers will be in attendance at the congress.

c4—

D

->

D

the

Machine No.

Machine No. 2

1

Fig.

5.
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/

/->C'
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Commencement

Commencement exercises were held last week at
the Massachusetts Institute of Technology in BosAt the alumni reception addresses were made
ton.
by President Pritchett, Frederick P. Fish of the
American Telephone and Telegraph Company and
Dr. Louis Duncan, head of the Institute's electrical
department. The graduating class entered the Institute with 329 members, and 191 were graduated
with the degree of bachelor of science. The degree
of master of science w^as conferred on seven persons.
Of the graduates, 39 were in the electrical
engineering course, 27 in the civil and topographical
engineering course, 37 in the mechanical engineering
course, 27 in the mining engineering and metallurgy
course, 15 in the architectural course, 13 in the
chemistry course, 10 in the chemical engineering
course, 12 in the naval architectural course, four
each in the physics and sanitarj- engineering courses,
and one each in the courses in biology, geology and
general studies. Some of the theses read were as
follows
Stephen Russell Bartlett, B. A. [mechai^ua! enrfineerintj, "A
Twent7-tonr-hoar Duty Test on a 10,000,000-ganon Leavitt Pump-

New Bedford." (With P. J Kearny.)
Rilph Benjamin Versa iminiog eneineeriog), "A Laboratory
Stndy of the Different Stages in the Refining of Copper." (With

ing Engine at
C. F. Green.)

William Chaille Martin, M. S. (chemistry), "The Cathodic
Reduction of Gold Telluride Ores."
James Winfield Welsh, A. B. (electrical engineering), "The
Unbalancing of Scott Transformers." (With C. H. Porter.)
Elizabeth Langdon Williams (physics), "An Analytical Study
of the Fresnel

Wave

Surface."

^A'

at Boston "Tech."
Machine No.

Machine No.

Machine No.

1

1

Machine No. 2

Fig. 7.

PARALLELING ALTERNATORS.
the last condition I shall consider here.
Taking the case of two quarter-phase machines
first, as shown by Fig. i, \vhere the armature windings are represented topographically by vectors (AB)
It

is

(CD) for machine No. i, and (A'B') and
(CD') for machine No. 2, The arrow heads show

and

the direction of the potentials, and they will always
point upward when the rotation is as indicated by
(CD) and (CD') are just commencing
the arrows.
to diverge from the horizontal, and hence the- arrow
heads still point uoward, the potentials having at

the horizontal

datum

line

reversed.

obvious by examining the diagrams
for the two machines that, since they are running
in the same direction, they will be properly connected together for operating in parallel when terminals (A) and (A') are connected to bus-bar No.
I,
(B) and (B') to bus-bar No. 3, (C) and (C)
to bus-bar No. 2, and (D) and (D') to bus-bar
No\v,

it

is

No. 4.
However, suppose generator No. 2 should be
running in the reverse direction with respect to
Machine No. i. as shown by Fig. 2. Then for a
like position of armature coils with respect to the
field polesj

the direction of the potentials will differ

2 of Fig. 2, which manifestly does not accomplish
the desired results.
It

is

to be observed, by

comparing Figs. 2 and

4,

immaterial on which phase the leads are
reversed; they may be either of (A'B') or (CD').
If the generators are wound three-wire, quarterphase, the common connection will have
to
be
changed as indicated by the dotted line (A'C) in
that

it

is

(No. 2).
Care must be exercised to connect the synchronizing transformers between any two leads connecting
to the same bus-bars, and not to like generator
Fig. 5

leads.

With three-phase machines it is necessary to reverse any two leads only.
Fig. 6 shows two deltawound generators running in the same direction,
in which case like terminals are connected to the
same bus-bars. This is true of Y-connected, or of
a combination of A and Y-connected machines, so
long as the}' rotate in the same direction.
Should machine No. 2, Fig. 6, rotate oppositely
machine No. r. the two lower arrowheads would
be reversed for the position shown, but which is no

to

longer the synchronizing position of that machine,
which must now have two of its leads reversed.
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leads (A') and (B') reversed, the machine
take up a position as indicated by No. 2 in
Fig. -.
If (B') and (C) were reversed, the posi-

With

will

would be as shown by No. 2 in Fie. 6. and if
.(.V) and (C) were reversed, it would be as
shown by No. 2 in Fig. 9.
Therefore, from Figs. 7, 8 and 9 we conclude
that it makes no difference which two leads are
reversed, and it is only necessary to be careful that
tion

synchronizing transformers are connected between the leads that go to like bus-bars.
In the deltas of Figs. 6, 7, 8 and 9, I have inthe

scribed dotted vectors (.-KO),

(BO) and (CO),

etc.,

indicating Y-wound machines, from which it is
readily seen that what has been said in regard to

pedance, a series of impedance coils, gradually reducing in impedance from the loaded side to the
unloaded subscriber's portion of the circuit. In conjunction with the impedance coils are condensers
connected across the line in multiple. The inductance of the coils and the capacities of the condensers are so arranged and proportioned as to provide a succession of sections or elements of gradually

changing impedance.
Fig. I is a diagram representing a long loaded
circuit connecting at each end with an unloaded portion of the circuit by means of an artiticial tapering
apparatus such as has been indicated. In this drawing (L) represents the loaded part of the circuit,
(2) and
(3) being the two sides of the line.
(S) and (S") are the telephone sets at the subConnecting these stations to the
scribers' stations.
loaded circuit are the subscribers' Inics

The

cut plainly

shows the manner

(U)

(U").

in w^hich the taper-

(H) (.H') (H') are
ing apparatus is connected.
the inductance coils, (k) (k") (k^) (k*) the conThe impedance of these inductance and
densers.
capacity limbs of the circuit, should be so proportioned that the drops in impedance between all of
form a gradually decreasing series
from the high value at (L) as a maximum to the
value at (S) as a minimum. Fig. i shows but three

the

Machine No.

Machine No. 2

I

P.KRALLELING ALTERNATORS.

FIG. 9.

delta-wound machines applies equally to Y-wound
generators. This is so by reason of points (A)
(B) and (C) being coincident in A and Y-wound
generators of like voltage.
In composite machines where the compounding
is done by means of a current transformer having
three primary and one secondary winding, any two

cannot be reversed as above stated

leads

arately

e.Ncited

generators,

owing

the

to

for

sep-

fact

that

reversed with respect to the other
two. Therefore, the two leads that are reversed
must always include the lead connecting to the
reversed primary of the compounding current trans-

one primary

formers.

coil is

This can

done by

be

trial,

if

not

con-

venient to trace out the connections.

Tapering System of Impedance Coils
for Telephone Circuits.
Howard S. Warren of EvGeorge A. Campbell of Newton,

recent invention by

.\

Mass., and

erett,

Mass., appears to be of considerable value in tele-

phone work. Like a number of other recent telephone in\'entors, Messrs. Warren and Campbell have
Their aplieen studying the load-coil improvement.
paratus, which is the subject of a recent patent, has
to do with electric circuits loaded with inductance
coils

and
as

for the prevention of adverse capacity effects,
is

especially effective in reducing

"reflection,"

what

is

known

which varying currents experience

when passing from one

part of the circuit to another

of different characteristics.

These
strated,

wave reflections, experience has demontake place with a decided loss of energy.

':]6c::d6c5d6c:._6c^

pairs

such steps, but of course it is to be understood that
the number of such steps is to be limited only by
the conditions of the circuit.
For example, suppose that the impedance of the
main line is 3.000 ohms, and that the tapering apThe impedance
paratus is to contain six sections.
values of the sections will then preferably be, beginning on the end nearest the main line, 2,400,

TAPERING SYSTEM OF IMPEDANCE COILS FOR TELEPHONE
CIRCUITS.

In the operation of telephone circuits, the telephone
instruments of a subscriher's station are not usually
united directly to a heavily-loaded circuit, but arc-

connected through the unloaded subscriber's line, and
perhaps still further through a trunk line. In such
a case the abruot transition of the current waves
from the high impedance of the loaded portion to
the low impedance of the unloaded portion of the
circuit takes place with considerable loss of efficiency
due to wave reflection. The invention under con-

means of avoiding this difficulty.
provides for the introduction into the
circuit, between the portions of high and low im-

The system
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Constant-current Rotary Converter.
Richard Fleming of Swampscott, Mass., has de-

new
The

constant-current rotar>' coninvention is to
accomplish the conversion of constant-potential alternating current into direct current of constant volvised

a

verter.

ume.
cally

pose.

type

of

principal object of the

This converter differs in some respects radifrom the usual type of converter for this purFor instance, the armature winding, instead of

being continuous, is of the open-coil variety, each
coil of the winding being connected at one end to a
segment of the commutator, the other ends of the
w'indings being connected, respectively, to collector
rings,

through which the windings receive alternating

current from a suitable source of supply, though
this feature is not inherently essential in the practice
of the invention.
Another point of distinction is
that the brushes which bear upon the commutator,
instead of being fixed during normal operation, are

moved back and

forth in order to vary the electromotive force impressed upon the direct-current circuit, and thereby maintain in it a constant value of
current.

The accompanying diagram

represents clearly the
The poles are two

essential parts of the machine.

number.

The armature which

co-operates with
provided with three equally spaced
armature coils. The spacing of the coils gives rise
to induced electromotive forces having a three-phase
relation to each other, making the converter suitable
for the transformation of a three-phase alternating
in

these field poles

is

balanced.

represents the impedance coils as placed
distances along the limb (U) of the
circuit, but this is not a necessary arrangement.
The coils may be wound upon a single core instead
of upon separate cores, as shown in Fig. 2, thus
Fig.

at

I

different

In
forming a very condensed piece of apparatus.
this construction is of considerable advantage
since the iron losses in this case are less than when

fact,

number of cores are used.
inventors say that by experiment it has been
proved that the sum of the several reflection losses
in such a tapering system is small in comparison
with the losses which occur when no such system
is used, or where no competent substitute is in the

a

large

The

such as a terminal transformer. Experiment
has also shown, they add, that the practical advantage attending the employment of tne taper is perceptibly greater than that obtained from the use
of the best terminal transformer thus far designed.
Since the employment of such terminal transformer
has been found to hamper the simultaneous use of
telephone circuits for other uses, such as telegraphy,
a further advantage, therefore, in the use of the
new invention is that the transformer ma}'" be done
away with entirely, thus dispensing with one of the
circuit,

obstacles encountered in using a single line for both

telephony and telegraphy.

The

?^

20,

1.800, 1,425, 1,100, 850 and 650 ohms, respectively,
diminishing in a substantially geometrical ratio.
Care must be taken that each pair of impedance
(.U) (U') are
coils on the two sides of the limbs

and consequent suspension of
Louis to eastern points is responsible
for an innovation in the methods of taking examMr. Percival E. Fansler, a post-graduate
inations.
student of Purdue University of Lafayette, Ind.,
who is now located in St. Louis, had submitted his
thesis and waited only to take the prescribed examArination for the degree of electrical engineer.
rangements had been made with the university auset
for
thorities by which the examination was
Monday morning (June 8th). High water had
undermined the approach of the Eads Bridge, making
impossible for passenger trains to go either into
it
or out of the city, and as a last resort a telegram
was sent to the university authorities asking for
permission to take the examination over the longdistance telephone. This was granted, and arrangements were made at Lafayette whereby the members
of the examining committee were all connected to
For nearly an hour Mr.
the long-distance line.
Fansler was plied with questions, after which the
committee made a favorable report to the president,
and on Wednesday the degree of electrical engineer
was conferred by the president and faculty. This
is probably the first time a long-distance telephone
has ever been used for such purposes, and the matter
was looked upon by the university authorities as an
example of the aggressiveness its graduates are
showing in the engineering field.
traffic

sideration provides

shall

Examination for a Degree by Telephone.

*

June

.

recent

from

St.

floods

CONSTANT-CURRENT ROTARY CONVERTER.

Each armature winding has one end connected to a collector ring and the other to one of the
three commutator segrnents, these segments being
separated by an air gap.
There are two sets of brushes, mounted on two
rocker arms, which can be shifted automatically upon
the commutator to obtain constant current regulation.
The inventor does not confine himself to any
The toggle joint
particular device for doing this.
shown in the drawing is merely a suggestion of one
suitable appliance.
In order to prevent too large a
flow of current between brushes, an induction coil
is connected between each set. as shown, and to the
middle point of this induction coil is tapped a concurrent.

stant-current main.
In exciting the field of the converter the direct
current in the consumption circuit may be passed
through the field winding. If desired, however, a
In
separate source of excitation may be employed.
starting the converter the brushes are separated so
that the distance between any two is less than the

The
spanned by one commutator segment.
armature windings are thus connected so as to form
arc

a closed circuit, and if supplied with alternating current through the collector rings will cause the converter to start into operation, the starting of the

converter being the same in principle as the starting
of the ordinary rotary converter.
After the machine is up to speed and the load thrown on, the
further operation of the machine is automatic.

The Railway Exchange Building, now under construction at the corner of Jackson Street and Michigan Avenue, in Chicago, will be a handsome
17-story structure.
It is being erected by a number
of railroads for the purpose of establishing a permanent location for their general offices and will be
large enough to accommodate the interested comThe area
panies, besides yielding some revenue.
covered is 171 square feet. The building will be of
the most modern design and will cost about $2,200,000.

;
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Independent Telephone Association's
Convention in Chicago Next

Week.

•

per by J. C. Kelsey, professor of telephony in
University, Lafayette, Ind.

487
Purdue

Development in the
Telephone
Paper by C. E. Stinson, president Memphis
Telephone Company, Memphis, Tenn.
"Western Telephone Development." Paper by J.
"Independent

South."

For the tliird time in its career the Independent
Telephone Association of the United States is preparing to meet in Chicago, the occasion being
the seventh annual convention, which will be held
on June 24th and 25th.
at the Auditorium Hotel
convention of the association was held in
Since that time wonderful
Detroit, Mich., in 1S97.
strides have been made in the Independent field,
and the organization has grown in importance. It
intended to make next week's convention the
is
largest and best of all the annual gatherings, although it will be difficult to exceed the records of

The

:

first

Knoxville,

Bellam}^,

S.

Iowa.

Wednesday Evening.
6
8

— Concert
— Special

m.
m.

p.
p.

programme

special

in Auditorium Hotel.
(A
train to San Souci Park.
of entertainment will be given at

park.)

the
10

m.

a.

— 'Tatent Thursday.
Litigation."

Committee report

Dougherty, Bluffton, Ind., chairman.
"The Value of Good Work." Paper by C. E.
Tarte, general manager Citizens' Telephone Compan3% Grand Rapids, Mich.
"Eastern Telephone Development." Paper by F.
A. Demarest, general manager Interstate Telephone
and Telegraph Company, Trenton, N. J.
"Present and Future." Paper by Frank L. Beam
of Columbus, Ohio.
General business.
Election

An

of

officers.

important feature of the convention will be
of the committee on patent litigation,

report

of which Hon.
is chairman.
J.

Georgia correspondent of the Western Elecsubmits the following "trouble" statement
"We have a two-arm, lo-pair. No. 14 B. & S. gauge
copper line between our main and sub-exchange.
During the day we get the familiar noise from the
motor of the trolley line, and at night the buzzing
noise from alternating-current circuit.
We can delect slight cross-talk on our tests, but this is not of
are
metallic
and free
a serious nature.
The lines
from grounds.
Will you kindly suggest a good
scheme for transposing these lines?"
trician

Answer.

Hugh

bv Hon.

the

Transposition of Telephone Lines.

A

G. Ihmsen,
^'

Hugh Dougherty
chairman of the
i

J

of Bluffton, Ind.,

committee of

local

While the inquiry does not specify what the distance is between the main and branch exchanges, the
fact that cross-talk is present would appear to indicate that it must be considerably over one mile.
In the absence of any information in relation to the
circuit arrangement in the main and branch exchanges i. e., in respect to the connections to the
switchboard circuits it might be stated that if the
wires are not transposed the noises of the trolley
and electric-light circuits will be present as well as

—

—

the cross-talk.

The accompanying diagram shows the standard
transposition scheme for pole lines with two crossarms. As shown on the drawing, the distances be-

li

.

DC

Z
JAMES M. THOMAS, PRESIDENT INDEPENDENT TELEPHONE
ASSOCIATION.

former conventions, notably those of '99.
igco and 1901. However, Secretary J. B. Ware of
Buffalo and the local committee are working hard
out-ofto make a record-breaker, and reports from
several

town telephone men indicate a large attendance.
Aside from the excellent programme, which

vided a number of entertainment features, principal
of which is a trip to San Souci Park on Wednesday evening, June 24th, at which popular summer
garden a special programme has been arranged for
the

amusement of the

C

B

A

B

officers

;

Dougherty, Bluffton, Ind.; second vice-presithird vicedent, C. E. Stinson, Rochester, N. Y.

Hugh

;

arrangements, announces that special hotel and railroad rates have been secured, and it is hooed that
the attendance will equal, if not surpass, any
of the previous conventions, which have been held
iSgg,
1898, Chicago
as follows
1897, Detroit
Chicago 1900, Cleveland igoi, Buffalo 1902, Phil:

;

;

;

;

;

adelphia.

On June gth the Massachusetts Railroad Commissioners held a hearing on the petition for authority
to issue 20,000 new shares of stock at $200 a share,
presented by the Edison Electric Illuminating Company of Boston. There was no opposition. Charles
L. Edgar, president of the company, stated that on
December 31, 1902, the company had notes payable
amounting to $683,000, and that appropriations for

The
coal plant on the harbor will cost $103,000.
year's expenditure for tubes and cables is estimated
at $328,326.

The following

are the prices paid for suburban

companies: Milton Light and Power Company, $71,000; Dedham Electric Company, $135,000;
Blue Hill Electric Company, $76,000; Natick Gas
and Electric Company, $188,000; Framingham ElecLight, Heat and
tric Company, $134,000; Woburn
Company, $269,000; Somerville Electric Light
electric

WARE, SECRETARY INDEPENDENT TELEPHONE

B.

ASSOCIATION.

W. H.

president,

Durin, Cedar Rapids, Iowa; sec-

retary and treasurer, Joseph B. Ware, Buffalo, N. Y.
first assistant secretary, C. E. Wilson, Philadelphia,
Barber,
L.
secretary, Ed.
Pa.; second assistant
Wauseon, Ohio.; third assistant secretary, T. B.
Lee, Pittsburg, Pa. The advisory board consists of

James M. Thomas, Hugh Dougherty, H. D. Critchfield of Chicago, E. B. Fisher of Grand Rapids,
Mich., S. E. Wayland of Scranton, Pa., S. P. Sheerin
of Indianapolis, E. E. Webster of Minneapolis and
H. C. Young of Columbia, Pa.
Following
ranged

is

the

programme

that

has been ar-

:

Wednesday Afternoon (June 24TH).

—

2 p. m. Address of welcome by Hon. Carter H.
Harrison, mayor of Chicago.
Response by Hon. S. P. Sheerin of Indianapolis,

Annual address of President James M. Thomas.
of states for lo-minute reports.
"Advantages of Association." Paper by Hon. C.
E. Hull, Salem, 111., president Interstate Telephone
Association.
^,
Pa"The Telephone and the Technical School.
Roll-call

B

ds

A

t.

tween the transposition points are marked in steps
of one-quarter miles. If this scheme is followed out
correctly and the distance strictly adhered

then

to,

the circuits of the Georgia inquirer should

become

after the transpositions have been effected.
This is with the assumption, of course, that the exchange terminals of the trunk circuits are not in
any way so transposed as to throw the line out of
balance or ground one of the wires of a pair.

quiet

'

Boston Edison Improvements.

the year brought the gross debt up to $780,000. "The
balance due on capital stock was $384,000, leaving
a net debt of $396,000. The budget for 1903 amounts
to $2,510,000, plus five per cent, for contingencies, or
Of this amount the new L Street sta$2,635,500.
tion in South Boston will cost $1,347,000 and the

JOSEPH

B

TRANSPOSITION OF TELEPHONE LINES.

visitors.

of the Independent Telephone AssoPresident, James
ciation of the United States are:
M. Thomas, New York, N. Y. first vice-president,

The

A

is

given below, the Chicago committee of arrangements,
consisting of J. G. Ihmsen, H. D. Critchfield, W.
Forman Collins. Henrj' Shafer, A. E. Barker, C.
\\\ Stiger, H. B. McMeal and J. R. Dare, has pro-

Power

Company, $627,000; Needham Company, $30,000;
Newton and
Chelsea Gas Light Company, $287,000;
Watertown Electric Company, $412,000; total, $2,These companies' stock amounts to $723,000,
229,000.

International Telegraph Conference.
The ninth International Telegraph Conference is
now in session in London, England. The first session was held on May 26th and meetings will be
Nearly
held daily throughout the month of June.
every civilized nation of the earth was represented
at the opening.
The United States sent no delegate,
but was represented by Gen. A. W. Greely, chief
signal officer of the army, who went of his own
volition, having no vote in the convention.
The proceedings, which are held in private, were
opened by Hon. Austen Chamberlain, postmastergeneral of Great Britain, who welcomed the deleMr. J. C. Lamb, principal delegate of Great
gates.
Britain, was chosen president of the conference, and
Mr. John Ardron and Mr. P. Benton, vice-presidents.

One of the chief propositions before the convention is that a new international vocabulary of about
General Greely is op4,200 words be adopted.
posed to this proposal and did all in his power to
have it shelved, which will no doubt be done. In
speaking of the new vocabulary General Greely said
it
would mean the complete revising of all
American cable codes, and every other cable code as
well, which would mean a waste of a great deal of
One thing which the
time, as well as of money.
convention brought about, and which the general
thought was of great benefit, was a rule that in

that

groups of five letters may be counted as
one word for instance, formerly "U. S. A." would
count as three words, now it will count as one.
future

;

of $1,292,bonds $239,000, other debts $330,000, a total
meet by part of
000, which the Edison company will
the proceeds of the new stock.
The net debt on December 31, 1902, the budget
companies amount to
for 1903, and the cost of the

entertainment feature of the programme is
prominent. Manj^ dinners, excursions and parties are
given dailv. The principal entertainment feature so
far was the dinner given at the Hotel Cecil by the
submarine telegraph companies, for which 450 in-

$5,260,000.

vitations

to' $300,000

Deducting undivided profits amounting
and unissued capital stock amounting to

New

lamps,

$1,730,000, leaves a debt of $3,230,000.
power station,
service, meters, a new unit in the

and

costing
general extensions in 1904 are estimated as
This would make the debt $4,490,000 on
$1,610,000.
December 31, 1904. Of this amount the company
stock for
wishes to fund $4,000,000 in the additional
comwhich it asks authority to issue. The Edison
of the
pany paid $125 a share or about 25 per cent,

company
valuation for the Newton and Watertown
valand $300 per share or about 50 per cent, of the
uation of the Chelsea company.

The

were sent out. The cable comoanies were
admitted to conference in 1871. The application of
the Marconi people for admission to the conference
was denied on the ground that it did not do an
To carry out
international commercial business.
the plans as now arranged the conference will be
in session until July 1st.

The
stitute

city of Derby, England, has decided to subelectricitv for its present inferior horse-rail-

The sum

of $440,000 has been apThe
purpose as a beginning.
now contemplated exceeds six miles.
The overhead trolley will be used.

way

system.
propriated for
length of road

the

_

—
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submarine

cables,

many — but

not to so great an extent

Louis next year in connection with the exposition has advanced to such a stage that an organization committee has been appointed. This action
means, undoubtedly, that the congress will be held;

lo electricity or

and that the gathering will advance the interests
of electrical science and be a great success in every
way cannot be doubted. The organization committee
is
a strong one and embraces many well-known
names.
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eacb number of the Western Klectriclan are copyrighted.
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It IS gratifying to note that the effort to provide
for an International Electrical Congress to be held
in St.
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its

practical a|>pl lea t ions is cordially invited, and the co-operation
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Telephone Company.

By

J.

The Equipping

Telephone Exchanges.

of

I.

Dier-

479. 480, 481

Illustrated

By H.

By W. Aitken.

Divided Multiple Switchboards.

(Institution of Electrical Engineers.)

P.

executing

We

482, 483, 484, 485

485

Degree by Telephone

Week

Illustrated
International Telegraph Conference
Editorial
Canadian Electrical Association. (Convention in Toronto,

.
Flood
World's Fair Notes
Chicago Party for Institute Convention
To Determine the Absolute Value of the Ampere
New York State Independent Telephone Associations Com,

bine

England

Hotel Telephone. Illustrated
Telephone News from the Northwest
Indiana Telephone Items
Southern Telephone Developments
Municipal Electricians' Convention
Strikers Fined for Violating Injunction
General Telephone News
Manufacturers and Dealers
Large Steam-turbine Electrical Plant for Philadelphia Sub-

London

men

technical

—
—

well

as

Mr.

problem.

York Notes
England News
Southern Developments
Information from Indiana

Clausen is a specialist in the intelephone-exchange design, which he has

studied with enthusiasm for years

;

Divided

much

have

switchboards

telephone

opposition in this country, but

the

the

high

into

their

is

case of the Seattle plant, de-

illustrated

in

this

issue,

point.

in

is

and text show an entirely modern,
carefully designed and well constructed telephone
installation, such as would be a credit to any company, whether Bell or Opposition. The Independents
have certainly done great things In stirring up and
pictures

late,

In addition, they have,

field.

furnished some very excellent examples of

telephone construction.
telephone

No

can

situation

one conversant with the

we

deny,

the

that

think,

Independent telephone interests have played a prominent and worthy part in bringing the telephone
service of the United States to its present stage of

And this influence has been not only
by establishing thousands of new exchanges,
by improvement of apparatus and by new inventions, but it has also indirectly been of great service
efficiency.

direct,

applying a sharp stimulus to the Bell companies,
by which their service, also, has been greatly improved. Two telephone systems in one city may be
a nuisance
perhaps but certainly, viewing the matter in its broadest aspect, the Independent activity
has been of great value to the art of telephony as
in

—

;

with

tiiet

interest-

is

it

ticularly as

representing our

interesting

contribtjtion

487
487
487
487
488

490
490
490
490

492
492
492
492
492
492
493
493
493
493
493
493
493

493
493

Not par-

at the present time.

own
the

to

phone engineering, we print

views, but as an

of

literature

tele-

long ab-

in this issue a

stract of a paper recently read before the Institution

of

Engineers

Electrical

vided

Great Britain on
This paper
Switchboards."

Multiple

W.

written by Mr.

the divided board

"'Di-

in

was

Aitken, and the author advocates
considerable ingenuity and

with

force.
Mr. Aitken has designed some improvements
on the divided-board system as known in this country, and, although his arguments may not convince

the advocates of the well established trunking sys-

tem, he

is

respectful hearing, for the

entitled to a

exchange divided into sections has
certainly some decided advantages to recommend it,
although most American engineers will contend that
practical disadvantages of operation outweigh them.
central

large

Deep-sea cable-laying is a comparatively new
branch of industry for Germany, but results of conhave

significance

siderable

comparatively short time

494
494
494
494, 495

From

the Buckeye State
Michigan
Northwestern Notations
Among the Rockies
On the Pacific Slope

495
495
495
493
495
495, 496

Personal
Electric Railways
Societies and Schools
Publications

TradeNews
Business
Illustrated Electrical Patent

has turned

been

attained

the

in

which the Fatherland

in

attention to this important aspect of

its

Record

496
496
496
496
49^
497, 498

international

years

DATES AHEAD.
Independent Telephone Association of the United States of
America. Chicago. June 24th and 25th,
American Society of Mechanical Engineers. Saratoga, Springs,
N. Y.. June 22d to 26lh.
American losiituts of Electrical Engineers (annual conventionV Niagara Falls, N. Y., June 29th lo July 3d.
National Electrical Contractors' Association. Light Guard
Armory, Detroit, Mich., July 14th, 15th and i6ih.
American Street Railway Association, Grand Union Hotel,
Saratoga. N. Y., September 2d to 4th.
International .Association of Municipal Electricians, Hotel Rudolf, Atlantic City. N. J., September 2d to 4th.
American Electrotherapeutic Association, Hotel Windsor. Atlantic City, N. J., Sept'^mber 22d to 24th.
for the Advancement of Science, St.
28, 1903, to January 2, 1904.

American Association

During

relationship.

Germany has

laid

cost of over $7,000,000.

7,375

the

seven

last

miles of cable at a

The new

the laying of a line to Vigo,

era began

with

Spain, a distance of

about 1,300 miles. In 1898 a cable, 73 miles in length,
was laid between Sassnitz and Trelleborg, and in
1899 German Southwest Africa was connected with
the

telegraph

international

miles long.

between

In 1900 the

first

system by a cable

German-American

Emden and New York,

a distance of 4,813 miles

December

and

of

credit

field

Chicago

is

the favored meeting place for telephone

conventions.

has had every meeting of the young

It

but vigorous Interstate association, and next

week

entertain the national association, or the Inde-

will

pendent Telephone Association of the United States
of America, to give it its full title, for the third

This should be an important meeting. The
gathering of last year in Philadelphia was not a
wholly satisfactory one in attendance and interest,
time.

and

it is

hoped

this

year that the meeting will equal

or excel those of 1901 and former years, which were
certainly

and

enthusiastic

as

one could wish.
The fact
that the formation of the

is

attended

well

as

not to be disguised

Interstate

association

weakened the national organization to some extent.
The newer association is a compact body representing the states where the Independent movement has
its chief strength and it represents, generally, enthusiasm and new blood. On the other hand, the
national body has done important work in defending
patent litigation and has the rights of the pioneer
in the field.
There has been some talk of a combination of the two societies, but whether this will
come to anything remains to be seen. It is to be
remembered that by an express constitutional provision the Interstate association

is

pledged "to co-

operate with and assist the Independent Telephone

494

New
New

Louis,

a perplexing

constitutes

it

England

494. 495

Letter

persons contemplating the establish-

all

attention in

DEPARTMENTS.
Correspondence

im-

487

491
491
491
491

New

way

portance to

The

later exchanges.

scribed

the

to

telephone

workmanship and material put

of

class

stands

the

of

of course, a question of fundamental

is,

that
in

enlarging the telephone

ing to note that the subject seems to be attracting

and Steam Contests on German Railways
489
Steam Consumption of Turbines
489
Water Purification by Ozone at Niagara Falls
490
Damage Done to Electrical Properties by the Kansas City

Roche's New Spark Plug. Illustrated
Intramural Railway at the World's Fair
Sleeping Cars on Interurban Electric Railway
Laviie
Chicago Street-railway Situation
National Electrical Contractora" Association
Western Union-Pennsylvania Litigation

This

thing

—

phone exchanges 300, 1,200 and 3,000 lines' capacity and shows what, in his judgment, is the
most economical equipment for each installation.

—

One

Independents

writer considers three sizes of tele-

487

489

10-12, 3903.)

in

in

—

something has
Although the Spanish war
showed that it was possession rather than ownership of the cables that was important in wartime,
it may nevertheless be questioned whether we might
not, with advantage, take a leaf out of Germany's
book in the matter of the extension of home-made
cables.
For instance, it would be gratifying if the
American Pacific cable, now being laid by an American company, was a product of the United States
and not of Great Britain.

practiced in this country.

Electricity

Telephone Men
Growth of the Telephone

The

this issue.

486

James M. Thomas. Portrait
Joseph B. Ware. Portrait
Boston Edison Improvements
Transposition of Telephone Lines.

June

"The

Equipping of Telephone Exchanges," published

although, as in the case of Ger-

486

,

Constant-current Rotary Converter. Illustrated
486
Independent Telephone Association's Convention in Chicago

Next

to our telephone readers a careful

perusal of the article by Mr. H. P. Clausen on

20, 1903

been done of late years.

The

and in the article
he states his conclusions clearh% giving
fully the reasons which actuate him in making his
recommendations. The result is an article of real
value from an expert who states his opinions honestly and unequivocally.

485. 486

a

recommend

task.

in question

Tapering System of Impedance Coils for Telephone CirExamination for

pleasurable

their

480, 481, 482

Illustrated.

at

Iliastrated

arrange-

the

tricacies of

Boston '"Tech"
485
Paralleling Alternators. By F. Hardie Jeannio. Illustrated.

cuits.

make

to

Clausen.

International Electrical Congress

CorameDcemenl

be

will

ment or extension of a telephone exchange, and to
the non-technical man and, indeed, to not a few

CONTENTS OF THIS NUMBER.
ioger.

duties

Its

ments for the congress, to decide on the programme
and membership, to awaken interest in the project
and to provide the necessary ways and means. Professor Thomson and his colleagues will doubtless
experience no great difficult}' in executing this commission (unless in the matter of naming participants
in the congress), and we wish them all success in

ADVEBTISING.—

The Western Electrician— the only
general electrical paper published in the West— thoroughly
covers a territory ixclfi^ii-'^lij its own. This is a claim which

Seattle Independent

June

— was

laid.

via

the

The

154

cable

Azores

construction

Emden and
York, via the Azores, has been commenced, and
it will, it is expected, be completed before the expiration of the next year. These facts are contained
in a recent report of Richard Guenther, United States
of a second transatlantic cable between

New

German

commercial, will

more

cables

nations.

in the

ropean nations

in

llie

interests."

both

Many

telephone

organizations,

and

men

Mr.

are

interested

Ware, the

secretary of the national association,

is

a

member

committee of the younger society.
Whether any steps toward amalgamation will be
taken is perhaps doubtful, although the subject will
undoubtedly be discussed, but perhaps not in the
open convention.
The programme is a short one, and there should
be ample time for technical and business discussions.
The report of the patcnt-Htigation committee will
be awaited with interest, and perhaps some action
leading to the

more extensive building of

will be taken.

The Wiscoiisin state association has
summer convention because of dates

toll

abandoned

both military and

conflicting with next week's Chicago convention,

independent

of

loreign

States has lagged behind Eu-

building and

laying of long

in

of the executive

further states that

future require the building of

its

efficient

who

Germany,

by

The United

in

undertakings in the general Independent telephone

interests,

consul-general at Frankfort,
the growth of

Association of the United States of America

its

lines

and

the Minnesota association has voted to send a delegation.

These indications seem

attendance,

may

particularly

be expected.

of

to

show

that a large

western telephone men,

;

June

20,
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Canadian Electrical Association.
thirteenth annual convention of the Canadian
Electrical Association was held on June loth to 12th
in the new King Edward Hotel, Toronto, said to be
one of the finest hotels on the continent.
In the absence of Mayor Urquhart, Aldermen
Starr and Ward welcomed the delegates to the city.
Under the able secretaryship of C. H. Mortimer
the membership has increased very rapidly during
In addithe last year, until now it numbers 375.
tion to a very large attendance of members, many
visiting electricians and supply men were registered

The

from the United States, among whom were J. F.
Thorne, Westinghouse company, Pittsburg; H. B.
Kirkland, American Circular Loom Company, New
York city; R. J. Russell, Wagner Electric ManuFrank G. BoUes.
facturing' Company, St. Louis, Mo.
Bullock Manufacturing Company, Cincinnati, Ohio;
P. H. Hover, New York Insulated Wire Company,
New York city: A. P. Munning, Cutler-Hammer
Manufacturing Company, New York city; Charles
F. Scott, Westinghouse Electric and Manufacturing
Company, Pittsburg; Robert T. E. Lozier, Bullock
company, Cincinnati, and others.
The chair was occupied by B. F. Reesor, manager
Electric Light and Power Company, Lindsay, Qnt.,
;

the popular president of the association. In delivering the annual address he said that during
the year that had passed the question of long-distance power transmission had engrossed the minds
of capitalists to a greater degree, perhaps, than at
any previous period in the history of the country.
strides had been made in development in this
direction, and at the present time some very ex-

Rapid

were contemplated and under connotably around the Niagara Peninsula,
Canada could boast of having
completed,
and. whensome of the largest and best-equipped electrical inHe called attention to the
-stallations in the world.
fact, and asked the members not to lose sight of it.
that the tide of municipal ownership was in full
flow, and there were municipal councils and individuals with whom it had become somewhat of a
craze, or, in other words, a case of "municipalities
gone mad." During this great unrest the members
should not forget that vested interests were at stake
and must be taken care of. Millions of money in
Canada had been invested in lighting and power
development by individuals and companies, which
had been sanctioned, and in many cases induced, by
the very corporations and municipal bodies who
were looking with longing and covetous eyes and
clamoring for a business that had been carried from
plants

tensive

struction,

_

an experimental stage until it had become, to all
appearances, a factor of considerable importance in
everj'-day commercial life.
An invitation was received from the mayor of St.
Louis, and also from the Business Men's League
of that city, inviting the association to hold its convention there next year during the Louisiana Purchase Exposition, when an International Electrical

Congress would be held during the month of September.

John Yule, manager of the Guelph Light and
the report of the committee on legislation, in which it was stated that
the underlying principles of the Conmee bill were
considered and admitted to be a reasonable protection to those who had developed the lighting business
There was a danger,
to its present proportions.
however, that in the future some amendments might
be made to the act which would endanger this position, unless carefully watched, and might seriously

Power Company, presented

of the members' properties. An
amendment which had been discussed in the Legislature was one under which municipalities could
compel companies to sell to them or give the right
of expropriation to the municipalities. Thus far
the committee had been successful in opposing any
such amendments, and it asked for a better financial
support, as its work w^as not being overestimated
when it was stated that millions of dollars had been
saved to the electric-lighting companies.
O. Higman of Ottawa presented the report of the

affect

the

:

values

committee on arc-light rating, stating that, owing
to the transition stage in which arc lighting is at
present, it would not be desirable to bring in a report
recommending a standard for arc lighting; the
movement has been first from the old open-arc

and the alternating, and now
there was the Nernst lamp as a disturbing element
and it would be quite impossible to lay down hard
and fast lines as to what shall constitute an arc
light.
The original intention of the government in
this matter had been to induce the companies to
abandon the old method of making their contracts
in terms of candlepower.
Frequently the department had been called upon to settle disputes between
municipalities and electric-lighting companies, and
with the method of making contracts above referred
to it was quite impossible to do anything in the
premises.
Charles F. Scott of the Westinghouse Electric
and Manufacturing Company, Pittsburg, retiring
president of the American Institute of Electrical
Engineers, read a paper on "The Training of the
light to the enclosed

High-tension Engineer," which had been prepared
by Paul M. Lincoln of Pittsburg, which Mr. Scott
supplemented
with
much useful information.
Prof.
R. B.
McGill
University,
Owens
of
Montreal, discussed this paper from the college
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standpoint, and while he agreed with Mr. Scott
that the school of experience was the one in which
the engineer must receive his education, still it
was acknowledged that the college graduate who
had been thoroughly grounded in the principle,
made, as a rule, the best engineer, and the electrical
manufacturing companies were giving the preference
to these men.
He spoke of the willingness of the

manufacturing

companies

to

impart

practical

in-

formation to any graduate or engineer who would
take the trouble to visit their works.
A very practical paper was read by R. T. E. Lozier
of Cincinnati, Ohio, on the subject of "Variablespeed Motors and Their Relation to New Shop
Methods," in which he laid considerable stress upon
the adaptability of the individual motor and the
collateral advantages to be derived from it in connection wath the other features of new shop methods,
and said that the individually applied motor went
a long way toward enabling the new shop methods
to place in the hands of the employer a means of
discounting the demand of the labor union for
shorter time and higher wages, which means consisted of working his men and his tools at a far
higher rate of efficiency, the ultimate result of which
was a much greater output, despite the increase in
pay-roll and the shortening of the hours worked.
This paper was discussed fully and ably by many
of those present.
"Some Points Relating to Submarine Electric
Power Cables" was the subject of a paper by Mr.
G. U. G. Holman of Quebec, in which he fully detailed the work of construction and the difficulties
encountered afterward in connection with a submarine power cable belonging to the Canadian Electric Light Company which supplies 1,000 horsepower
to the- Quebec Light and Power Company in the
city of Quebec, the cable being laid on the bed of
the St. Lawrence River, the terminal-cable bells being approximately 3,400 feet apart. Mr. Holman
good-naturedly answered many questions which were
asked of him by those interested.
R. J. Russell of St. Louis, Mo., who is connected
with the Wagner Electric Manufacturing Company,
presented a paper on "Single-phase Motors as a
Means of Increasing Station Earnings" and stated
that no large degree of success in the production
of a single-phase motor had been attained until the
present form of induction motor built by his company was placed upon the market. The paper gave
a full description of this motor and the advantages
to be derived from it.

A

"High-tension Transformers" was
Farley of the Westinghouse company.

on

paper

read by J. W.
It contained much

The

valuable

information.

convention consisted of
a tallv-ho drive by courtesy of the Canadian General Electric Company; an excursion, bv special
steamer, and band concert, at Toronto Island
a
visit by soecial cars to the works of the Canada
Foundry Company, by courtesy of the company, and
the annual banquet at the King Edward.
On Friday morning the election of officers and selection of the nlace for holding the next convention
took place. Hamilton, Ont, was selected as the
place of meeting for 1904. The following-named
social features of the

;

officers

were

—

—
—
—
committee —John

Executive
Yule. A. B. Smith,
P. G. Gossler. A. A. Dion, Gordon Henderson, B. F.
Reesor, C. K. Greene, C. B. Hunt, J. A. Kammerer and H. 0, Fisk.

Votes of thanks were passed to those who had
contributed to the success of the meeting, after
which the association adjourned.

Electricity

and Steam Contests on Ger-

man

Railways.
made

of electricity and steampropelled trains on the Prussian state railways beThe leadtween Hamburg, Hanover and Berlin.

Tests are soon to be

ing locomotive builders and electrical firms in Germany have been invited by the state to submit designs and specifications for steam and electric locomotives or motor cars capable of a speed of 100
miles an hour with the light load of ordinary traffic.
The tests will be a continuation of the trials of
high-speed electric trains on the Prussian standardgauge military line from Berlin to Zossen, accounts
of which have been published in the Western Electrician, and have been arranged on account of the
decision to increase the speed of the trains between

Hamburg, Hanover and Berlin. It must be borne in
mind that the Berlin-Zossen line of 14 miles, over
which exceptionally high speed has been attained,
is practically straight, having no curves of less than
a 6,560 feet radius, with no gradients. But German
engineers are agreed that a speed of over 60 to 65
miles an hour is practically commercially impossible
on the ordinary tracks, owing to the existing curves,
and that the maximum of speed has been reached.

of

of Turbines,

the National Electric Light Association.]

Question.

What is the steam consumption in pounds per
horsepower-hour in steam-driven turbines operating
against a back pressure of from five to seven pounds;
initial pressure at the throttle, 150 pounds to 175
pounds?
Answers.
Barstow, New York city
Steam consumption is steam-driven turbines is not based upon
pounds per horsepower-hour, as there is no way
of indicating. The performance of the steam turbine

W.

S.

:

general is as good as that of the best type of engine for the same conditions.
H. T. Hartman, Philadelphia
The steam consumption in pounds per brake horsepower-hour, with
steam-driven turbines operating against a back pressure of five pounds and with initial steam pressure
of 150 pounds, was recently given us by a prominent
manufacturer as between 34 and 36 pounds. Operating under these conditions, special arrangements
have to be made to keep the oil in the bearings.
With steam turbines it seems to be essential to maintain a high vacuum to obtain good efficiency.
Henry E. Longwell, Westinghouse Machine Company, Pittsburg: I do not know of any direct experiment that has ever been made to determine this point.
have a good knowledge of the steam consumption
of turbines exhausting against atmospheric
back
pressure, and also of condensing turbines running
under various conditions of vacuum. From the data
obtained we can estimate with full confidence what
results are to be expected under unusual conditions.
turbo-generating set will transform from 50 per
cent, to 52 per cent, of the total available energy of
the steam into electrical energy.
For example:
pound of dry saturated steam working between limits
of 150 pounds initial pressure and a vacuum of 28
inches, has 322 British thermal units available for
doing work. The heat equivalent of a horsepowerhour is 2,545 British thermal units, and consequently
the steam consumption of a perfect engine would be
7.6 pounds per horsepower-hour.
An actual engine
converting 50 per cent, of the available energy into
work would therefore require 15.2 pounds per electrical horsepower-hour, which agrees closely with
in

:

We

A

A

actual tests.

A

pound of dry saturated steam working between
pounds initial pressure and atmospheric

limits of 150

back pressure, has 173.5 British thermal units available for conversion into work. The ideal steam consumption is, therefore, 14.7 pounds per horsepowerhour. Assuming again, an efficiency of 50 per cent.,
the actual steam consumption would be 29.4 pounds
per electrical horsepower-hour. As a matter of fact,
as the difference of pressure between admission and
exhaust grows less, the total efficiency improves
slightly, and in the case of atmospheric exhaust the
actual steam consumption is nearer 29 pounds. Making a similar calculation for seven pounds back
pressure, the initial pressure remaining the same,
we find 149 British thermal units available in each
pound of steam, corresponding to an ideal consumption of 17 pounds and an actual consumption of riot
more than 34 pounds, with a strong probability that
will not

it

elected

President J. J. Wright, Toronto.
First vice-president ^K. B. Thornton. Montreal.
Second vice-president A. A. Wright, M. P., Renfrew.
Secretary-treasurer C.
H. Mortimer, Toronto
(re-elected).

Steam Consumption
[From the Question Box

exceed 33 pounds.

must be understood

that the results given above
are only for turbines designed especially for the
given conditions.
It is impossible that a turbine
designed to give the best results when running with
a high vacuum should give reasonably good performance when exhausting against seven pounds back
pressure. Conversely, a turbine designed for operating against seven pounds back pressure would give
very indifferent results when run condensing.
The
case is exactly analogous to that of the compound
engine.
can build an efficient condensing engine
which is not at all adapted for exhausting against
seven pounds back pressure, and we can build a very
excellent engine for operating against seven pounds
back pressure which would not have a very creditable record when run condensing.
could also
build either a turbine or a compound engine of a
sort of mongrel type that would be neither very good
nor very bad under either extreme condition of opIt

We

We

eration.
I suspect that this question is prompted by some
one who is interested in the problem of utilizing the
exhaust steam from a central station, under a considerable back pressure, for steam heating in winter,
and still being able in summer to operate condensing
with the highest degree of economy. If this be the
case, it might be pertinent to add that there is no

type of engine, either reciprocating or turbine, that
with the advent of the heating season can be easily
and quickly altered into an efficient non-condensing
machine and as readily put back into its original conIt is my bedition when the summer season is on.
lief that the turbine principle can be satisfactorily
employed in the design of such an engine, and if the
demand were sufficiently great to warrant the necessary development work, and if manufacturers could
get a little ahead of the demand for turbines of
standard design, there is every probability that such
a machine would soon be an accomplished fact.

The

buildings for the use of the National Bureau
Standards of Washington. D. C. are well advanced toward completion. The mechanical laboratory is nearly done, and considerable work has been
done on the physical laboratory.
of
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Water

Purification by

Ozone

at

Niagara

Falls.

On Friday, June 12th, Mr. Otto, a French scientist,
demonstrated most successfully the process of purifying water by the use of ozone. The demonstration
look place in the plant of the Atmospheric Products
Company, on the lands of the Niagara Falls Power
Company, and was witnessed by officials of the cities
The purposes of
of I^ckport and Niagara Falls.
Mr. Otto's visit to this country were briefly set forth
Western Electrician of May i6th.
in the test was a cast-iron cylinder three feet long and about 18 inches in diameter.
On the inside of this cylinder a shaft was set with
circular fans or disks, each having a section removed
A curto prevent the electric current from arcing.
rent of 50,000 volts was turned into the ozonizer.
in

the

The ozonizer used

The disks revolved at the rate of 30 revolutions per
minute, and a series of brush discharges took place.
Air was passed through the cvlinder, and as it came
in contact with the brush discharges the oxygen was
burned or transformed into the peculiar molecular
This ozone was discharged into
two pipe lines which were connected with a brick
sterilizing tower on the outside of the building. One
of the ozone pipes entered the tower at the top and
the other at the bottom. The unpurified water enters
the sterilizing tower at the top, meeting the ozone
in an emulsor or mixer, the contact causing a spray
When this contact of the ozone and
formation.
state called ozone.

water occurs there is a strange luminosity, and this
is said to be an indication of violent oxidation by
means of which, it is said, all the living germs in
the water are destroyed, while the organic matter is
partly burned up.

From
water

this point

flows

and after

slowly

this initial treatment the

down through

the

sterilizing

As it
tower, which is partly filled with granite.
percolates through the tons of granite it is met by
an ascending stream of ozone, and all the organic
life that escaped the first contact is removed or destroyed, the water being discharged at the base of
the tower clear

and

practically pure, ready for do-

a plant of from 30 to 40
water a daj'.
A very concentrated ozone is necessary in the case
Mr. Otto admits that the
of very impure water.
purified water smells of ozone for the first few moments after leaving the sterilizing tower, but he asserts that the water itself does not contain even the
slightest trace of ozone, the original taste being unaltered.
He explains that ozone is but a particular
molecular state of oxygen, and the use of it aerates
water, proof of which is found by the action of
the ozone in reducing the w-ater to a spray in the
emulsor at the top of the sterilizing tower.
It is stated that the foreign matter usually met
with in water is air, carbon dioxide, salts of lime,
magnesia and the alkalies, silica and organic matter.
The ozone, as explained by the inventor of the
process, removes only the objectionable animal life
and organic matter and does not interfere with the
very necessary mineral properties in the water.
mestic use.

horsepower

It is said that

will treat 6,000 tons of

The commissioner of health of Chicago has recommended that a plant to test the ozone process
for the purification of water be installed and maintained in connection with the Rogers Park pumping
station.

Damage Done

to Electrical Properties
by the Kansas City Flood.

One

of the heaviest losers in the recent floods in

Kansas City was the Metropolitan Street Railway
Company of that city. Three of the bridges carBoth power
ried away were ow^ed by this company.
houses, located upon opposite sides of the Kaw
River, were rendered useless and will doubtless remain so for some weeks, as nearly all of the machinery was covered by the flood. A conservative
estimate places the loss to this company at $1,000,000.
The gas and electric-light service in Kansas City
was shut off for two nights, and the street-railway
service was interrupted for a considerable period.
Bert C. Haldeman, city electrician, and F. J. Fetter,
insurance inspector, were determined that no fires
should start in the flood districts on account of
A\'ith a large corps of
ilefects in electrical wiring.
assistant inspectors they visited every building in
the east and west bottoms. Wherever their testing
apparatus showed that a circuit was not working
properly, they removed the connections with the
feed wires and posted the following warning :_ "The
use of electric current in this building for light or
power until permitted bv joint certificate of the city
electrician and insurance inspector, is prohibited.
The use of the current for any floors, except those
specially designated in the permit, will invalidate
such permit, and subject all of the current entering
the building to be cut off indefinitely."
.\fter the wires were cut off at the first inspection
the owners of the buildings were required to see that

June

their wires and machinery were repaired.
Then they
are to notify the inspectors, who. if, upon examination, find the electrical apparatus in good condition,
will issue the desired permit.
The currents will be turned on as fast as the inspectors can complete their work. At the end of
last week it was stated that the first lights in the
bottoms will be the arc lights in the Union Depot
and two street lights. The next lights will be the
street lights.
Then will come the power currents
necessarj' in the bottoms. It will be about 10 days
before the machinery is ready for use, as most of it
will have to be rebuilt after its soaking.
Later still
the incandescent lights will have been inspected and
ready
be
for the current
The telephone and telegraph companies were notiThere
fied to take care of their fallen wires at once.
will be great danger to life and property should
when
wires
condition
these
remain in their present
the current is turned on through the electric-light
wires, which they touch in many places.

WORLD'S FAIR NOTES.

—

Contracts Awarded. Among the contracts recently awarded and approved by the executive committee are the following; With Smith & Eastman
to extend the traveling crane in Machinery Building
240 feet, $4,442.53 with Westinghouse Electric and
Manufacturing Compan}' for switchboard at a net
cost of $14,500; with Union Electric Light and
Power Company of St. Louis to furnish the exposition power (minimum of 6,000 kilowatts and max;

imum

of 7,500 kilowatts) at total minimum cost of
The contract with the American DeForTelegraph Company for the erection
of a wireless station on the World's Fair Grounds
for communication with Chicago, Kansas City and
other points, which had been made by the committee of concession, with the approval of the executive committee, was approved.

$338,976.
est

Wireless

—

Electric Chairs.
The Electric Chair Company,
recently incorporated in St. Louis, of which Mr.
Gus B. Brecht is president, is now testing several
automobile chairs with a view to furnishing service
on the grounds and in the buildings of the exposition.
This automobile chair, the invention of Semple
S. Swift, is peculiarly adapted for exposition needs,
its maximum speed being three miles per hour.
It
is driven by
a small motor and is supplied with
several cells of storage battery, sufficient to run it
for about five hours.
very low fender, extending
entirely around the front part of the chair, is so
arranged that the slightest pressure on it will open
the motor circuit and stop the chair at once. It
is thus impossible to run over any object standing
over six inches from the ground. The chair will
seat two persons, side by side, one of whom may
be a guide supplied to operate the chair and point
out places of interest. The chair is steered with a
lever, similar to that used on light automobiles, and
is controlled
entirely by one lever at the seat.
This automobile chair is only one of a large number of transportation devices offered to the Concessions Department. These include the roller chair
which was used at the Chicago Exposition
also
the ingenious electrically operated chair, so arranged
that the occupant can drop a coin in the slot and
thus make the machine capable of operation for a
certain time.
When this period has expired, by
dropping another coin, it will be put into service
again.
chair of this pattern will soon be sent to
St. Louis for trial.

A

;

A

—

liighting Test. Chief Engineer Rustin has just
completed a test of the lighting of the west half
of the north front of the Education Building. Test
lamps were inserted in all of the sockets on this
portion of the building and current was turned on
through the feeders which will supply the lamps
with current during the exposition, these having
been in place for some months. The test had a
double purpose, first, to observe the effect of the
lighting, and, second, to test the capacity of one
of the engines installed in the temporary power
house. Despite the fact that a considerable number
of the lamps had not been turned home in their
sockets, and were therefore dead, the effect was
entirely satisfactory to Mr. Rustin, whose design
it
was. The "lamping" of the rest of the building
will be finished at once and another test made when

more power is available.
The power at present available is not sufficient
to light adequately more than a quarter of the Education Building, as the present plant consists of but
two engines, one of which supplies the arc-lamp
circuits on the grounds, while the other is too small
to carry more than a small portion of the lights on
one of the big buildings.

Model Ticket

Office

—One

of the novel exhibits
in the Transportation Building will be a railwayticket office, in full operation, from which tickets
to any part of the world, as well as sleeper and
steamship tickets may be obtained. This office will
be a great convenience to out-of-town visitors in
many ways. It will have a bureau of information
and baggage room and all the other important conveniences and special features of a first-class railway
station.
It will be circular in form and located in
the center of the building.
Mr. E. L. Masqueray,
chief designer, is the architect.

Magic Whirlpool

20, 1903

—

The "Magic Whirlpool" has
approved as a concession by the executive
committee. It consists of a giant annular waterfall, 60 feet in diameter and 40 feet high, of real
water.
The spectator is taken in a boat along the
very brink of this fall, making two circuits of the
ring over which the water pours; then suddenly the
boat is drawn beneath the falls and plunges in a
circular sweep to the bottom. The boat enters, a
tunnel in which are spectacular effects, which the
designers call by such fantastic names as "The
Spotted Rat," "The Menagerie," "Demon's Kindergarten," "Bridge of Sighs," "The Dance of the
Phosphorescent
Phantoms" and "The Haunted
Castle."
This t'unnel leaves the boat on a circular
platform, surrounded by water, where it receives
just been

^

whirling motion, designed to give the spectator
sensation such as he would receive if he were
whirled about in a seething maelstrom. The whirling motion is accompanied with flashes of lightning
and rolls of thunder, the dropping of rain and the
sighing of wind. After this terrifying experience
the boat suddenly emerges with its load in the center of the basin into which the big waterfall plunges.
Here an electric fountain that spouts real water to a
height of 60 feet is installed, and around this the
boat makes several circuits, landing finally close
to the entrance to discharge its passengers.
Concessionaires give the name "ballyhoo" to the
exhibition g:iven outside in front of the show to
entice the visitors within.
The ballyhoo design for
the "Magic Whirlpool" is noteworthy. The entire
front of the installation will be open to the view
of the public, and every person walking along Concession Street will be able to see the plunge of the
big waterfall and the chute of the boats behind the
water. The electric fountain will also be visible.
The trip along the brink of the waterfall is made
by means of a cable to which the boat is attached
mechanically, but which the spectator does not see.
The descent behind the falls is made by gravity.
The trip through the tunnel is also accomplished
by means of the cable. The whirling motion of
the whirlpool is imparted by a belt, to a platform.
The speed of the whirl can be regulated by the
operator.
The spectacular effects within the tunnel
are produced as in the ordinary scenic railway or
aquarama by the throwing of an electric switch
by the boat in its passage. The entire length of
the passage is about 2,000 feet.
The boats are
capable of seating six persons each. The building
space needed is 100 by 300 feet.
The concessionaires are Robinson & Bayliss.
Fawcett Robinson, the senior partner, is the designer of the annual parade of the Priests of Pallas,
Kansas City's Veiled Prophet, and Edward M. Bayliss, the junior partner, is a St. Louisan who has
conducted concessions at previous expositions, notably "The Land of the Alidnight Sun," at Buffalo.
The concessionaires picturesquely epitomize their
production as "a tour of thrilling pleasure from
the crest of beautiful waterfalls, encircling a sparkling fountain by curving canal, spiral chute and
subterranean tunnel through the center of the great
storm-girt whirlpool."
a
a

Chicago Party for

Institute Convention-

The annual convention

of the American Institute
Electrical Engineers will be held at Niagara
N. Y., on June 29th to July 3d, and it is expected that a large party will ,go from Chicago and
other western points to attend this meeting.
The
delegation will leave Chicago on Sunday, June 28th
at 5 :20 p. m., in a special car on the Michigan Cenof

Falls,

tral

"New York

State

Special"

train,

arriving

at

Niagara Falls at 7 :30 a. m. Monday morning. A rate
of a fare and one-third for the round trip has been
granted on all the roads.
Tickets will be on sale from June 27th to July 1st,
and are good returning until July 7th. It is earnestly desired by the Chicago Branch that as many
members as can possibly do so will attend this meeting, as it will be full of technical interest and will
offer, at the same time, an opportunity for a visit
to- many points of technical and historical interest
about the Falls.
The Chicago transportation committee

consists

Street,

chairman

of Homer E. Niesz, 139 Adams
T. P. Gaylord and Van Rensselaer

;

Lansingh.

To Determine the Absolute Value

of the

Ampere.
Preparations extending over six months in charge
nf Professors Carhart. Patterson and Guthe, at the
University of Michigan, have been completed and an
experiment of value to science, to determine the exact
value of the ampere, will soon be tried. If the ex-

periment is successful, the government will be asked
to change the present law stating the value of the
ampere, which is the amount of current that will
deposit I.I 18 milligrammes of silver- a second from a
specifically prepared solution of silver nitrate.
This
is the law also in European countries and is slightly
in error.
Scientists have several times attempted to
the last figure.
The Michigan professors
have constructed an absolute dynamometer.
It is
not affected by heat, cold, moisture or gravitation.
No instrument quite similar has ever been used becorrect

fore.

:

June

20,

; ;;
;

;
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New York

Independent Telephone Associations Combine.
The adjourned annual meeting of the New York
State

State Independent Telephone Association was held
at Buttertield House, Utica, on June loth.
The association was called to order by the president, George
R. Fuller of Rochester, who delivered the opening
address. The president regretted that so little had
been done to add to the membership and financial
strength of the association since the meeting had
been adjourned last year, and added: ''There has
been a feeling that we could not do vigorous, profitable work, until there had been a complete, harmonious fusion of all factions, and all honest, sincere
friends of Independent telephone work in the Empire
State had joined hands, and all interests had become cemented in one strong united organization.
Since our organization in July last, exchanges have
been opened and are being operated in Buffalo, Albany, Troy, Elmira. Binghamton, Jamestown, Ithaca,
Canandaigua, Penn Yan. Lockport, Batavia, and
dozens of smaller towns in the state, representing
in all a million people or more.
Add to these Niagara Falls, Medina, Albion, Brockport, Rochester,
Geneva, Auburn, Syracuse and many other populous
towns through the state to the very gates of the
metropolis, where prosperous exchanges were in operation previous to a year ago, what power or
unsavory methods of our special opponent can prevent our further progress, development, popularity
and prosperity, and the rapid uniting of this vast
population with Independent connecting lines?"
The address was closed by the submission of the
question of the advisability of so amending the constitution as to admit to membership the manufacturers of telephone apparatus and supplies, possibly
giving them a representation for the submission and
discussion of papers referring to the welfare of the
association and its members without the right to a
vote.
It will be remembered that two rival state associations
of
Independent telephone men were
formed at Rochester when the New York State
association was organized.
Soon after the conclusion of President Fuller's address a committee on
membership was appointed, consisting of Messrs.
Brush, Ferris. Davis, Edwards and Brailey. This
committee advocated amalgamation with the "Buffalo association," and formal resolutions to carry
out this idea were adopted.
The election of officers resulted as follows
President George R. Fuller, Rochester.
First vice-president
Howard Hendrickson, Albany.
Second vice-president J. H. Scofield, New York

—
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ard Hendrickson, Albany Home Telephone Company, Albany; H. J. Prince, Jr., Watervliet-Green
Island Telephone Company, x\lbany; S. M. Strong,

Schenectady

Home

Company, Schenec-

Telephone

tady; F. E. Hicks,
pany, Granville; John

Granville Telephone ComA. Driscoll, Seneca-Gorham
Ontario County; D.
Odell. Rome Home Telephone Company, Rome
J.
B. Marquis, Jr., Marquis
Telephone Line, Norwich; F. A. Smith, New Berlin Telephone Company, New Berlin; George. G. Otis, Colonial Telephone Company
Newburgh
W. W. Capron,
Oneonta Telephone Company. Oneonta
Sam B.
Rawson, Independent Union Telephone Company,
Elmira; J. H. Griswold, Dunkirk Home Telephone
Company, Dunkirk; W. H. Kelley, Newark Telephone Exchange, Newark.

ham

Telephone

Company,

;

;

;

;

TELEPHONE MEN.
Walter G. Campbell of St. Paul, superintendent of
equipment of the Twin City Telephone L.ompany,
died suddenly on June 6th of appendicitis.
V.

W. Eaton

nesota
Minn.,

has resigned as manager of the MinCentral Telephone Company at Wadena,
and has accepted a position with a North

Dakota company.

W. Dean, the well-known telephone enformerly of the Western Electric Company
and later with the Kellogg Switchboard and Supply
Company, has accepted a position as engineer with
the Consolidated Fire Alarm Company of New
York.
W'illiam

gineer,

John Ainsworth of Zanesville, Ohio, will within
a short time succeed Division Manager Bush at the
Columbus office of the Central Union Telephone

Growth

of the

Telephone

In a recent lecture on telephony,
don, Mr. F. C. Raphael reviewed
telephone and criticized in a brief
ner the growth of the movement

in

England.

delivered in

Lon-

the history of the
and concise manin

England from

Speaking of the telephone the lecturer said that, although it was at first looked upon
by the government as a toy, yet in 1S79 only three
its

inception.

—

—

years after the invention of the instrument there
were exchanges at London, Manchester, Liverpool
and Glasgow.
The government then brought its
famous action against the companies, with the result that the telephone was declared to be a telegraph and the telephone company has worked under a license and a heavy tax ever since.
At the
present time there are more than a quarter of a
million subscribers and about 1,100 exchanges in
Great Britain; this includes 65,000 subscribers in
London, 55,000 of whom are on the National Telephone Company's system and 10,000 on the Postoffice system.
Sixty-five thousand subscribers mean
over two thousand million possible connections. The
telephone exchange system of a large city must
necessarily be more expensive per subscriber than a
small one, and the lecturer pointed out the difficulties
peculiar to London, illustrating this with load curves
showing the longer business hours in New York,
resulting in a broader and less peaky load curve
than in London, with a smaller luncheon interval.
Having described, with the help of a sectional
drawing, the construction of the most recent type
of Ericsson hand telephone set, Mr. Raphael went
on to explain the working of a telephone exchange
on the automatic calling and clearing system, such
as is used by the Postoffice in its new London telephone exchanges, mentioning incidentally that the
Postoffice central
exchange has now 7,560 subscribers, its ultimate capacity being 14,400.
This
;

—

—

city.

——

J. B. Ware, Buffalo.
Executive committee H. H. Persons, Buffalo
B. G. Hubbell, Buffalo: S. B. Rawson, Niagara Falls;
Edward Davis, Binghamton T. H. Ferris, Utica
J. S. G. Edwards, Gloversville; J. S. Brailey, Jr.,
Herkimer, and C. O. Harris, Rochester.
Inspectors C. H. Poole, Utica
C. 0. Harris,
Rochester.
Two papers were read one by Charles O. Harris
of Rochester upon the Independent growth in the
state of New York, and the other by Mr. Potter
on "Uniformity of Toll Circuits." Martin Carey,
attorne}"" for the Frontier Telephone Company of
Buffalo, made a few remarks, followed by Senator
H. H. Persons of Buffalo, vice-president and general manager of the same company. J. B. Ware
of Buffalo also gave a short talk on the development
of the telephone in the East.
It was decided to hold the annual meeting of the
association on the first Thursday in June.
A reception was tendered the visitors by the Utica
Home Telephone Company at the close of the meeting,
ilr. Ferris extended the invitation, which was
gladly accepted by nearly all present.
Among those in attendance were S. A. Coe,

Secretary and treasurer

;

—

;

—

:

Orleans County Rural Telephone Company, Lyndonville
Charles H. Poole, Utica Home Telephone
Compan3^, Utica; T. Harvey Ferris, Utica Home
Telephone Company, Utica; W. D. Fuller, Norwood
Telephone Company, Norwood; B. H. Brownell,
Rural District Telephone Company, Morton Telephone Company, Buffalo; J. B. Ware, Inter Ocean
Hubbell,
Telephone Company, Buffalo;
B.
G.
Consolidated
Telephone Company, Inter Ocean
Geneva
Telephone
and
Telegraph
Company,
Telephone Company, Ithaca Telephone Company,
Corning Telephone Company', Penn Yan Telephone Company, and other exchanges, Buffalo
F. H. Sudro, Citizens' Standard Home Telephone
Companj^ New York citj' J. F. Spockwell, Ontario
Crawford,
Telephone Company, Oswego; J.
A.
Franklin County Telephone Company and Racket
River Telephone Company, Hamden J. S. Edwards,
Glen Telephone Companj-. Johnstown E. C. Aiken,
Auburn Telephone Company, x\uburn; E. L. Barber,
Rome Telephone Company, Rome; J. S. Brailey. Jr.,
the Herkimer County Telephone Company, Herkimer; H. H. Persons, Frontier Telephone Compan}-, and
Haines Telephone Company, Buffalo
Boj^d McDowell. Elmira Telephone Company, Elmira; William C. Geer, Rensselaer Telephone and
Telegraph Company, Troy \\'. Lewis Burk, Saratoga Telephone and Telegraph Company, Saratoga
Springs; F. M. Brush, Cohoes-Waterford Home
Telephone Company, Elyria, Ohio J. Fagen. County
Telephone Company. Herkimer: J. H. Griswold,
West Shore Telephone Company, Catskill How;

;

Fig.

Fig.

I.

Company, the latter going to the Pacific Coast. Mr.
Ainsworth has been the manager of the Zanesville
office for some time.

Two

telephone men are honored by appointment
the committee of organization for the International Congress of Electricity to be held in St.
Louis in September, 1904 K. B. Miller of the Kellogg Switchboard and Supply Company of Chicago
and J. J. Carty of the New York Telephone Company.

on

—

F.

A. Focke, engineer for the Federal Telephone

Company, Cleveland, has resigned his place with
that company and accepted a position with L. W.
Stanton. Mr. Focke's technical training, together
with his practical experience in telephone engineering, makes him a valuable man for assisting in the
multiple-cable distribution and construction, of which
Mr. Stanton is making a specialty.

Frederick P. Fish, president of the American
Telephone and Telegraph Company, has been chosen
president of the Cleveland Telephone Company, to
succeed John I. Sabin, resigned. The other officers
Vice-president, H. J. Pettingill
are as follows
secretary, Charles A. Grant; treasurer, J. P. McKinstry; manager, Peter Yensen. It is said that
the election of Mr. Fish to the presidency indicates
that the American Telephone and Telegraph Company has acquired a controlling interest in the Cleveland company within the last year or so.
:

;

;

;

;

;

2.

NEW HOTEL TELEPHONE.

W.

Stanton, consulting and constructing telephone engineer of Cleveland, Ohio, reports that he
Mr.
is working on a number of new installations.
Stanton is making a specialty nf multiple-cable distribution and construction. In party-line work this
system is said to be the only system in which tHe
C. E. Kent,
full value of party-line rate is realized.
who is well known in telephone circles, having been
identified with some of the larger Bell and Independent companies, is just completing the work on
a new multiple-cable distribution for the addition
Mr.
to the Cambridge Telephone Company's plant.
Kent is in the employment of Mr. Stanton, who
has charge of the work.
L.

of the lecture was illustrated with numerous
and a model. Brief particulars as to
the organization of the operating staff were also
given, and overhead and underground line construction was briefly touched upon.
Mr. Raphael then
explained how subscribers could utilize their telephones for a number of purposes, of which the majority of subscribers
were ignorant; as, for instance, telephoning telegrams, express letters, and
even ordinary letters to postoffices.
In the latter
case, 30 words can be telephoned to a postoffice for
transmission as an ordinary letter for an extra
charge of one penny in addition to the ordinary
charge for postage and telephoned express letters
are delivered at the ordinary express fee (threepence per mile) from the postoffice without extra
charge.
The lecture was concluded with a reference to the telegraphone, the speaker regretting that
this instrument had not yet been developed to form
a useful auxiliary to the telephone exchange system.
part

lantern slides

;

New

Hotel Telephone.

Illustrated herewith

is

the

new

hotel tj'pe of tele-

phone developed by the American Electric Telephone Company of Chicago. The idea of instalHng
branch telephone exchanges in hotels, with an ineach guest chamber, is spreading rapthe telephone manufacturing companies
devising special instruments to meet this de-

strument
and

idly,

are

in

mand. The kind herewith illustrated is known as
the Philadelphia type, as the name-plate shows. It
has an iron casting, hinged in a new and substantial
manner, and provided with patented lock-nut device
by which the door remains closed and cannot be
opened except by the inspector's special key. Fig.
I
is a general view of the instrument, and Fig. 2
The mechis an interior view with door opened.
anism consists of i,ooo-ohm silk-insulated ringer
coils,
a two-microfarad condenser, an "American
Beauty" transmitter, a Bell style non-adjustable,
hard-rubber receiver and a platinum-contact switchhook. The telephone is well made, compact and
substantial and is a high-grade instrument.
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Telephone News from the Northwest.
The Amo (Minn.) Telephone Company has been
incorporated with a capital stock of $45,000.
Work has been started for the construction of a
toll line from .Ashland, Wis., to Diiluth and Superior.
It is to be an Independent line and will connect with
the Ashland Home Telephone Company.

Wisconsin Telephone Company and the
American Telegraph and Telephone Company are
jointly constructing a system of 12 copper circuits
from Abbottsford to Ashland, Wis., a distance of

10 construct and operate a telephone system throughout Vigo and Park counties.
The principal office
and exchange will be in Bridgeton. J. R. McMiller,
James P. Jones, Robert M. Bell and John W. Seller
Rare the incoroorators.

about

The Consolidated Telephone Company
The
its exchange at Grantsburg. Wis.

is rebuildold switchboard of 100 connections is to be replaced by one of
long-distance line is under
double that number.
way to Frederic. Another line is being built from
Stillwater. Minn., to Hudson, Wis.. Glenwood, St.
From
Croix Falls, Centuria. Luck and Frederic.
Grantsburg a line will be built to Shell Lake and

ing

A

thence to Superior and connecting with
Connections will also be made at Glenwood with Chippewa Falls, Eau Claire and Menomonie.
The Board of County Commissioners in St. Paul
has settled with the Northwestern Telephone Exchange Company for ser\-ices on the basis of $848.
The original bill was about $1,900, but the company
offered to cut it in half. A demand was then made
to cut off charges for out-of-town calls except where
an actual outlay occurred, which was asrecd to. A
rate of $3.50 for each instrument in the county offices was made to the board.

Spooncr.
,\shland.

The Duluth Telephone Company will rebuild its
system in Duluth, Minn., and will place the wires
underground in the central part of the city. H. B.
Willard. who has been contracting agent for the
company for 18 months, has been made city manager.

The Northwestern Telephone Exchange Company
expects to occupy its new building in Grand Forks,
N. D., about July 15th. The company has cut over
a new board at Fargo, N. D., on the central energy
system. The new exchange building is occupied.
'
The Wausaukee (Wis.) Telephone Company declared a dividend of six per cent, at its recent annual
meeting.
The Norwood Telephone Company will build a
line to Chaska, Minn., where it will connect with
the line of the Twin City Telephone Company.
An Independent telephone company is being
formed by farmers north and east of Ord. Neb.
Joseph .-X. Lattner of Worthington has sold the
Epworth Telephone Company and the Union Telephone Company to the Interstate Telephone Company at Dubuque, Iowa, for $7,500.
The Iowa Telephone Company proposes to rebuild
The work will include a
its system in Waterloo.
new exchange building, an underground system, a
new switchboard, etc.
The Nichols Mutual Telephone Company of
Nichols, Iowa, has been incorporated.
C. B. Holaday seeks a franchise at Lehigh, Iowa,
for a local telephone exchange. The town w'ill vote

on the application June 30th.
The Hutchinson (Minn.) Telephone Company is
making improvements and extensions to its system.
R.

Indiana Telephone Items.
Indiana capitalists have secured control and are
operating a telephone system in Bowding Green, Ky.

The Hoosier Telephone Company,

recently incorporated with headquarters in Portland, to build a
large system reaching out over 21 counties, has
elected the following-named officers: President, J. A.
M. Adair vice-president, J. A. Long treasurer, J. A.
Jaqua. The franchise recently granted the company
by the Portland council has been vetoed by the
mayor. This was done at the instance of a majority
of the councilmen who discovered that the document
fixed no rate for service nor any time within which
the plant should be installed.
Another franchise
ordinance will be passed making better terms for
patrons and the city.
Thirty-five citizens of Nashville cut out the telephone wires from their residences and places of
business, as the result of the fight which has been
on for 60 days between the Morgan Telephone Companv and the citizens. This action on the part of
the citizens is due to the company refusing to give
free service to Columbus, the county seat of Bar;

;

tholomew County. The company will be ordered to
remove its poles from the streets. The Charnichael
Telephone Company will ask for right-of-way into
Nashville agreeing to give free service to Columbus.
The Rural Telephone Company connecting Uniondale, Markle. Sheldon and Zanesville and having
over 200 farmer patrons will enter the town of Ossian and make connections with a large number of
business houses.
The striking linemen at Indianapolis, Anderson
and Alexandria are still holding out. Steps were
taken last week to organize a state association or
The members of
federation of electrical workers.
the proposed federation say that the state association
will come to the assistance of the striking linemen
and that electricians will have greater strength and
less trouble in enforcing their demands.
The Big Raccoon Telephone Company has filed
articles of incorporation with the secretary of state.
The capital stock is $4,000. The company proposes
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GENERAL TELEPHONE NEWS.
German

Baptists, whose national conference was
held at Wakarusa, Ind., recently, voted not to permit their members to use telephones in their home?.

The Sunset Telephone and Telegraph Company

Southern Telephone Developments.

The

150 miles.

June

is

successor to the Standard Telephone Company, has
filed a mortgage in Atlanta on all of its properties
to cover a bond issue of $600,000 for improvements.
The Atlanta company paid $750,000 for this property.

The Cumberland Telephone Company

will

North Carolina.

A movement

is on foot for the organization of a
telephone exchange at Tullahoma, Tenn.
meeting will be held soon to discuss the situation.
The Cumberland company is already in the field.
In connection with the erection of a new threestory exchange at Charlotte, N. C, the Southern

A

local

Telephone Company will install an entirely
system, placing its wires underground. New
There are
switchboards have also been ordered.
now 900 telephones in use.
The Marshville (N. C.) Telephone Company has
been chartered with $10,000 capital.
H. B. Marsh
Bell

new

among

is

the stockholders.

Archibald Blackshear has been made permanent
Augusta (Ga.) Telephone and Electric Company.
He is instructed to continue the
receiver of the

operations of the company.
The sale of the Greensboro, N. C, telephone exchange to the Southern Bell Telephone Company
has been consummated, and the latter company has
taken charge. The consideration was $70,000. The
deal includes the property of the American Telephone and Telegraph Company, which has been preparing to build a system^ to compete with the Greens-

exchange.
It is reported that the Home Telephone Company
of Memphis, Tenn., will build a line from Jackson
to Humboldt, Tenn.
The city of Columbus, Ga., has tabled an ordinance
requiring all wires in the business district to go
underground.
Both telephone companies are vollioro

untarily placing their wires
ness section.

underground in the busi-

The Cumberland Telephone Company has a force
of men at work putting in a new telephone exchange
at

Gleason, Tenn.

telephone exchange building.

The Montgomery County Telephone Company,
Dayton, Ohio, has been incorporated with a capital
stock of $200,000 by Harry C. Kiefaber, John
Barlow, L. Rauh, E. C. Canby and J. D. Artz.

erect

an $8,000 addition to its Chattanooga, Tenn., plant
will put in a new $10,000 switchboard.
The Southern Bell Telephone Company is constructing a line from Raleigh, N. C, to Cheraw,
A new exchange has just been completed
S. C.
The comat Selma, N. C, by the Bell company.
pany is working to connect every important town

and

in

L.

Municipal Electricians' Convention.
The

eighth annual convention of the International
Association of Municipal Electricians will be held
in the banquet hall of the Hotel Rudolf, Atlantic
The executive
City, N. J., on September 2d to 4th.
committee is arranging special features to be presented at this meeting which will make it exceptionally interesting.
A topical discussion on line
construction is expected to bring out new ideas on
this important question, and the Question Box will
have its usual place on the programme. Following arc
"The
the titles of papers that have been promised
Best Methods for Lighting Small Cities," "Classifying of Records of Electrical Departments and
Standard Specifications for Supplies and Contracts,"
"Importance of the Fire and Police Telegraph Systems." Special rates have been secured at the hotel,
which is one of the largest and most modern on the
cations

and is a favorite seaside resort. Communiconcerning the convention should be ad-

dressed

to

Frank

P.

Foster,

secretary,

Corning,

N. Y.

Strikers Fined for Violating Injunction.
Sixteen strikers charged with violating
junction recently secured by the Kellogg

the

in-

Switch-

and Supply Company were fined $10 each
by Judge Holdom last week. By the injunction the
strikers were restrained from picketing the company's plant at the corner of Green and Congress
Streets. Chicago, or in any way interfering with the
men who were at work in the shops. It is said that
the union men secured legal advice and were encouraged by attorneys to the extent of ignoring the
injunction so far as to approach the men who are
still at work, in an effort to induce them to quit.
For this violation the fines were imposed. Appeal
was taken, and bonds of $250 were filed in each
case.
In his decision Judge Holdom said: "For
lioard

corporation to be compelled to contract with a
union to have in its employ only union men is a
species of slavery and unlawful."
a

A

recent, invention of Howard H. Tunis, Windsor
Maryland, consists of a single-rail car system.
The bearing rail is situated underneath the car.
Parallel to this bearing rail and above it are two
guide or balance rails. Arms pivoted to the top of
the car proiect outwardly and press, by means of
wheels, against the guide rails, thereby holding the
car in a vertical position.

T.

The New England Telephone and Telegraph Comnany
in

is

its

an underground conduit system

installing

Pittsfield,

cupy

new

Mass.

The company

central

exchange

in

expects to octhat city by July

1st.

The New Telephone Company of Rock Island,
will increase its capital stock by $150,000.
The
present capital stock is $400,000. The increase is to
be used for extending lines to the large cities of the
111.,

middle West.
Charles J. N. Woodbury of the New England
Telephone Company has bought an estate at Lynn,
Mass., containing 19,787 square feet of land and
Mr. Woodbury is to occupy
a house of 15 rooms.
as a residence.

it

Communication is now being carried on between
Dixon, Cal., and neighboring towns over barbed
wire

fences.

A

large

switchboard

is

stalled in the town to provide for
growing demand for telephones.

being

the

in-

rapidly

The Independent Telephone Association of Florida
has been organized at Jacksonville, Fla., for the
purpose of bettering the facilities and conditions
of all the Independent telephone exchanges in the
W. B. Mitchell of Sanford. Fla., is secretary.
state.

The

Cincinnati and Suburban Telephone Associahas acquired control of the property of the
Harrison Telephone Company of Harrison, Ohio.

tion

The Harrison company owned

lines in

Dearborn and

Franklin County, Ind., which are also included in
the deal.

The Independent Telephone Company of Seattle,
Wash., has asked the city of Ballard for a 50-year
franchise to install a telephone system in that city.
The company has agreed to furnish the city its
telephones free, charging the residences $2.50 per
month and business houses not more than $4.
Construction will soon begin in the rebuilding of
the Rockv Mountain Bell teleohone line from Wallace to Couer d'Alene City. Idaho.
wires and
poles will be used and the undertaking will cost
nbout $10,000.
Contracts for poles have been let.
The line will run along the old route through Fourth

New

of July Canyon.

N. S. McKinsev of Susanville and A. R. Nelson
of Spoonville, Cal., have aoplied for a patent upon
a new selective ringing telephone svstem by which

any person on a party line mav ring up another
on the same line without disturbing the remaining
subscribers.
Immediatelv upon taking down the receiver the calling subscriber obtains complete control
of the line.

:

coast,

said to be negotiating for a piece of property in
Wash., on which it will erect a $60,000

Seattle,

The Atlanta Telephone and Telegraph Company,

MANUFACTURERS AND DEALERS,
The Consolidated Telephone Company of

Gridley,

purchased a switchboard and equipment
from the Stromberg-Carlson Teleohone Manufactnrin.g Company of Chicago and Rochester, N. Y.
The latter company has also recently sold switchboard and telephones to the Concord Telephone
Company, Concord, III.
Til.,

has

The International Telephone Manufacturing Comnany. Chicago, is said to be enioying a con.stantly
increasing demand for its portable desk telephones.
These instruments are especially adapted .for central-energ}' svstems. being provided with one of
the most nositive sUding-contact switches ever invented and with far-reaching, clear and distinct tone
transmitters and double-nole receivers, the latter
leaving 3II parts concealed within the rubber shell.
The entire set is artistically designed and rigidly
constructed.
The recent statement to the effect that the Modern
Electric Company of Burlington, Iowa, has been
succeeded bv the Modern Telephone Company is
rrroneous. The fact is that the latter, an oneratin.g
company, is an offspring of the Modern Electric
Company, which is strictly a telephone manufacThe same officers control both
turing company.
romnanies.

The Jlodern Telephone Company owns

the franchise granted to the Modern Electric Company by the city of Burlington as the result of a
The Modern Electric Company
special
election.
has recently increased its capital and its business
is

growing

rapidly.

Hills,

A

newspaper correspondent

at

Peking, China, says

Italian legation has begun the installation
Marconi system of wireless telegraph at
Peking to communicate directly with ships in the

that the

of

the

Gulf of Pe-chi-li.

June
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Large Steam-turbine Electrical Plant for
Philadelphia Subway.
Perhaps

tlie

largest contract of the year for steam-

turbine and electrical power machinery has just been
closed by Westinghouse, Church, Kerr & Co. with
the Philadelphia Rapid Transit Company, covering
15,000 kilowatts of steam turbines and approximately
50,000 kilowatts of electrical generating and con-

equipping the
system,

for

macliinery

verting

Transit subway and
construction in Philadelphia.

elevated

new Rapid

now under

The most interesting feature of the equipment to
be installed, is that steam turbines are to be used
exclusively for power generation in the new central
station now under construction. There will be three
turbines installed, each of 5,000 kilowatts normal
which will be of the type now being built
by the Westinghouse Machine Company for large
The turbines will be direct connected to
powers.
capacity,

Westinghouse three-phase, 25-cycle generators, and
the units will run at 750 revolutions per minute with
175 pounds of steam, 27^-! indies vacuum and possibly 100 to 150 degrees of superheat. The three units
will operate in multiple upon a common bus-bar, and
power will be distributed directly at a potential of
13,000 volts from the station without the use of any
intermediate transformers for this purpose the gen;

wound

erators are

for high potential.

The new power station will be located upon the
Delaware River, near the foot of Green Street, and
out for an ultimate capacity of 50,000 kilobeing the idea of its designers to concentrate at this point the entire power generating equipment at present distributed among a number of
The location of the new station
smaller stations.
upon the river bank secures excellent coaling facilities and an inexhaustible supply of water for conis

laid

watts,

it

densing purposes.
The present equipment will furnish power for the

subway and some reserve power for the surface

trac-

pending the execution of proposed plans

tion system

power system.
contract also comprises a large amount of
transforming and converting machinery, to be installed in the several sub-stations, which will be
built at various locations in the district covered by
the transit system. This machinery will be used for
converting the high-tension alternating-current power
received from the power station into low-potential
for centralizing the entire

The

direct current for use directly upon the third rail
The first installation will
of the traction system.
comprise 14 1,000-kilowatt and two 500-kilowatt roEach of the 1,000-kilowatt rotaries
tary converters.
will be furnished wuth three 375-kilowatt step-down
transformers, and each of the soo-kilowatt rotaries
with three 175-kilowatt transformers of similar deThe electrical equipment will be built by the
sign.

W^estinghouse Electric and Manufacturing Company.
The new rapid-transit system now under construction will cover the entire business district of
Philadelphia, and includes a two and four-track
subway about 1% miles in length, extending from
the Delaware River along Market Street, to a point
near Twenty-third Street, a short distance from the
At Broad Street an appropriate
Schuylkill River.
The entercentral terminal station will be erected.
prise is one of the most important in the history of
American railway development, and the introduction

of the steam turbine in such large sizes is another
indication of the confidence shown in this comparatively new type of prime mover.

Roche's

A

New Spark

Street,

designed

New York

by
cit}',

The

William Roche,
and is shown

42

cut.

exposition.

The intramural road will be run for the greater
portion on the surface, being protected by an ornamental picket fence. The rugged character of the
exposition grounds will necessitate five trestles, the
longest being that mentioned from

central terminal

Government

Hill.

deepest will be that across the ravine southwest of the Art Building. The grade nowhere will
be over three per cent. These changes in the plans
for the intramural road will greatly lessen the cost
of construction, despite the fact that the road has

double-track instead of single. The estithe work remaining to be done to
complete the line is $253,000.

made

been

mated

cost of

Sleeping Cars on Interurban Electric
Railway.
Two sleeping cars are to be put in service on the
electric

road between Indianapolis, Ind., and Colum-

Ohio, by the Indianapolis and Eastern ComThe cars, which were built at the Harlan
pany.
bus,

in

or

Vesey

lighted

the ac-

is

at

Wilmington,

10

They

compartments.

by

electricity

will

be

and are among the

Del., at

a.

heated
first

steam roads, will make the
somewhat cheaper than the steam

and

sleeper
roads'

service
regular

day service.
ROCHE'S

NEW SPARK

to the

inch pipe threads.

Lavite.

PLUG.

more rapid cooling of the metal than
the porcelain,
A chamber is formed between the
porcelain, outer shell and head, and it is asserted
that owing to the passage of gases into and out of
this chamber during compression and expansion, respectively, no soot will deposit around the electrode
and short-circuit the plug. The plugs are made with
three-eighth-inch pipe, De Dion metric and one-halfowing

regia

lavite,

and

such

The new

insulating material

eral qualities

which recommend

lavite possesses sevit.
It can be easily

mechanical and disruptive
resist the action
Its strength in
temperatures.
of chemicals or high
cross-bending has been found to be from 6,000 to
12,000 pounds per square inch and in compression
from 20,000 to 30,000 pounds per sauare inch. The
break-down voltages required in a series of tests
with this substance as a dielectric were from 200
to 250 volts per one one-thousandth of an inch, its
disruptive strength being high in comparison with

machined,
strength,

it

and

has

great

also great ability to

as

wood, asbestos,

fiber,

etc.

the only solvent which will attack
unaffected by temperature up to a
cherry-red heat.
This substance is made by the
D. M. Steward Manufacturing Company of Chattangooa, Tenn.
is

it

is

Chicago Street-railway Situation.
The

franchise-extension problem will receive no
attention from the City Council transportation committee until after the discussion of the validity of
the 99-year act by the Union Traction Company's
representatives before Judge Grosscup.
Upon the
judge's decision will depend the action of the council in the future.
The terms on which the Chicago
City Railway Company will agree to waive its claims
under the 99-year provisions were presented to the
council committee for its consideration.
The main
provisions embodied in the document are:
That ihe city shall have the risht at the expiration of the franchise grant to either buy tbe tangible property of the company
itself or authorize a new company to purchase it on the same
terms the city could.
That the price to be paid shall be the fair cash value of the
tangible property, exclusive of earning power and franchise
rights, to be determined by a board of three appraisers.
That the city agrees, in case it neither purchases the properly
itself or causes a new company to purchase it, to make a new
grant to the old company upon terms then to be agreed on, earning power or the value of franchises not to be included in the
basis of the new grant.
That the company, in consideration of these obligations by the
agrees to waive, in the acceptance of the ordinance, all
claims under the 99-year act as well as all other franchises it

city,

may now hold through city ordinances.
Mayor Harrison says that the proposition is no
waiver at all, and declared that he would demand
an absolute waiver, preferring to litigate the 99year claims before he would consent to a compromise as suggested by the Chicago company.
Plans for reconstructing the roadbed of the elevated roads are being discussed with a view to
deadening the noise caused by passing trains, especially on the Union Loop.
Some engineers say
that the plan adopted in Berlin of laying the rails
concrete is practicable, but this opinion is not
shared by some of the officials. The extension of
in

the

Lake Street elevated line
Forest and ultimately

to

Maywood, Harlem,

to Fox Lake seems
although nothing definite has been done.
Corporation Council Walker has given an opinion
to the council in regard to compelling the elevated
roads to carry children under the age of 12 years
for half fare.
The city has this power according"
to the opinion, and an effort will be made to effect

River

probable,

the reduction.

The Supreme Court of Illinois, in a decision given
mandamus proceeding instituted by the city
of Chicago nearly two years ago to compel the West
Chicago Street Railway Company to lower the Van
Buren Street tunnel to give a clear depth of water
of 21 feet, has sustained the city's claims in the case.
The decision will be a great benefit to lake-shipping
trade, and Mayor Harrison says the city will lose
no time in exercising its right.
in the

National Electrical Contractors' Association.

The

preparing to offer its hosNational Electrical Contractors' .\ssociation of the United States, which will hold its
convention at the Light Guartl Armory, July 14th,
This society, which is a federation
iSth and i6th.
of 15 state societies, includes in its membership
the leading electrical contractors in these states and
some from nearly every other state of the Union.
In connection with the convention, an elaborate
electrical exhibition is proposed, and there is already
a large demand for floor space from prospective
exhibtors.
One company has offered to put on
the most elaborate electric display ever seen in
Detroit in the way of novelty if given the exclusive
privilege.
The committee was obliged to decline
this offer, though with some reluctance.
Frank J.
city of Detroit is

pitality to the

Miner, chairman of the local committee, is doing
everything he can to make the meeting a success.
Among other things it is proposed to hold a banquet at one of the leading hotels.

of the

The cars are
kind ever built in this country.
geared to run at a speed of 60 miles an hour, if
desired.
By the introduction of the cars a considerable saving is efi^ected in the expense of travel
from Indianapolis to Columbus. The price will be
$2 a berth or $3 for a compartment. This, with the
usual interurban fare, which is about half that of
the

coiled spring is placed around the central terminal
under the washer at the outer end to prevent the
porcelain from cracking when the engine is cooling,

Aqua

The

points

provided
with a head at the inner end which comes in proximity to the edge of the steel shell, and the spark
gap is of the form of an annular space all around
the head. The insulating core consists of porcelain
A
in a single piece and is packed with asbestos.

companying

other materials

has just been announced by Director of Works
Taylor that the intramural railway whidi will carry
visitors about the exposition grounds at St. Louis
Two
will be built by the Division of Works itself.
contracts have already been let, one to the Southern
Paving and Construction Company for the grading
and the other to the Myers Construction Company
for the bridge and trestle work. This work, together with the laying of the tracks, will be done
under the supervision of the Department of Civil
Engineering. As the amount of work required has
not yet been determined, the contracts let were based
on a unit figure. This places the exposition in a
position to either operate the intramural road itself
or to turn it over ready for operation to a concessionaire.
Which course will be pursued has not
yet been determined.
Since his last report Engineer Weston has materially changed his plans.
The present specifications
call for a double track throughout the entire length,
except at the extreme western end, where the tracks
will divide, running on either side of the athletic
field.
These tracks will loop on either side of the
main avenue of the exposition, to avoid crossing it.
The line, while operating within a short distance
of every building of importance on the grounds,
does not once break into the picture, and considerable ingenuity was exercised in thus skirting the
grounds and yet serving all the large buildings.
The descent of Government Hill, upon which the
United States Government Building will be located,
has formed a considerable engineering problem.
This hill has a slope of almost So degrees, but Chief
Phillips of the Civil Department has solved this
problem, obtaining less than a three per cent, grade
by cutting from Government Hill and constructing
a trestle about 1,000 feet in length, which will carry
the road from the upper to the lower plateau. A
considerable length of construction track already
laid will be made use of, the only change necessary
being to bond the rails. The civil-engineering department is at present building a stretch of construction track to facilitate the construction of the
state buildings, and this track will be put to intramural use when the exposition opens. The intramural will at all points be so constructed as to
carry heavy freight trains. This will make it possible to use the intramural tracks both for the bringing in of exhibits and for removing them after the
It

cost of $38,000 for the two, contain 20 berths each,

new gas-engine sparking plug without

has been

Intramural Railway at the World's Fair.

and Hollingsworth shops

Plug.
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Western Union-Pennsylvania
The

Litigation.

Circuit Court of Appeals has
refused to modify its recent decree which held that
the Pennsylvania railroad had a legal right to remove the poles and wires of the Western Union
Telegraph Company from along the right-of-way of
the railroad.
The Western Union Company sought to have the
railroad company restrained until the United States
Supreme Court had reviewed the action of the
Court of Appeals in reversing the opinion of the
United States Circuit Court of New Jersey, which
The
granted the injunction against the railroad.
decree practically declares that the demolition of the
telegraph company's poles and wire by the railroad
company was legally justified.

A

L^nited

States

French botanist is said to have discovered a
plant on the plains of the French Congo from the
roots of which a fibrous rubber is obtained which
may be of great commercial value. Specimens of the
plant have been collected in seven different places
included in the Lower Guinea and the Lower Congo.
employing agents to seek the
is
.A.n English firm
plant in Northern Nigeria.
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CORRESPONDENCE.
London;.Letter.

—

London, June 3. The electrical equipment of the
30 odd miles of line of the Northeastern Railway
Company is now assuming a more definite shape.
As has been previously announced, electrical current
for working these lines will be supplied by the Newcast!e-on-Tyne Electric Supply Company, which was
the first company to supply electricity "in bulk" in
the United Kingdom. Originally it was anticipated
that with the large amount of generating machinery
which this company had erected in its Neptune Bank
power station at Newcastle, the demand which would
arise in connection with the Northeastern Railway
Company's scheme of electrification could easily be
satisfied, but so rapid has been the growth of the
Newcastle Supply Company's system that the Neptune Bank power house is now fully loaded. Hence
it has been decided to erect a generating station specially, in the first instance, for supplying the necessary electrical energy to the Northeastern Railway
Company. The following particulars, therefore, of
this proposed generating station, and of the scheme
generally will be interesting. The generating sets
in the new power house will be Parsons 3,soo-kilowatt turbo-generators, supplied with steam by Babcock and \\"ilcox boilers at a pressure of 200 pounds
per square inch. Three-phase current will be gencrated at 6,000 volts pressure and a periodicity of
40 cycles per second. From the power house current will be transmitted to five sub-stations, in which
14 rotary converters will be installed, each having a
capacity of 800 kilowatts. From these sub-stations
direct current at 600 volts will be supplied to the
W'Orking conductor, which w'ill be composed of specially high conductivity steel, weighing 80 pounds
to the yard.
The multiple-unit system of working
has, of course, been adopted, and the British Thomson-Houston method of control will be installed.
There will be four contact shoes on each motor car,
of which there will be two on each train, with one
trailer between.
This will be the normal train, but,
of course, it will be increased when needed. For
the freight service, which will be catered for, electric locomotives will be employed.
The bodies of
the new motor cars are to be built by the railway
company's own staff. The coaches will be carried
on two four-wheeled bogie trucks, and each motor
coach will be fitted with two G.E. 66 motors of 150
horsepower each, both motors being carried on one
bogie truck.
At a meeting of the London County Council a
few days ago it was proposed to construct 28 miles
of additional tramway on the overhead-trolley system, and about 26 miles on the conduit system.
The decision to adopt the overhead-trolley system
over so large a mileage is being hailed with delight
by the opponents of the conduit system.
In connection with the abandonment of the surface-contact tramways at Wolverhampton, the borough electrical engineer has been instructed to prepare a scheme of trolley tramways, and already provisional tenders have been accepted.
sub-committee has been appointed to settle up matters with the
Lorain Steel Company.
committee of the House of Commons and one
of the House of Lords have been appointed to
jointly consider the question of municipal ownership—a matter which has been receiving serious attention in many quarters in Great Britain lately.

A

A

W.

New York
New

York, June

—

Notes.

13.
^The Independent Telephone
obtained from Supreme Court Justice
Clark a writ directing Commissioner Monroe of the
Department of Water Supply, Gas and Electricity,
to show cause why a peremptory mandamus should
not issue compelling him to grant to the company
the permit to open the streets.
The officers of the
company state that they secured the necessary franchise under Article 5 of the New York state transportation laws.
When, however, they applied to
Commissioner Monroe for the necessary permit he
refused it, on the ground that the new city charter
had repealed the law and vested the granting of
franchises in the board of aldermen.
The company
was organized and incorporated in 1899, with a
capita) of $100,000, with the privilege of increasing
it
to $20,000,000.
It proposes to construct 100.000
telephones in Manhattan, to run a line over Long
Island to Montauk Point, and north in this state
to Rouse's Point, besides in the various boroughs
comprising Greater New York. It proposes also to
pay the city $1 for each telephone installed.
It has been announced that the Brooklyn Rapid
Transit Company intends to make the extensions
proposed by Chief Engineer William Barclay Parsons of the Rapid Transit Commission for the improvement of transit facilities in Brooklyn. The
estimated cost of this work is $20,000,000.
The
plans provide for the connection of the Brooklyn
and VVilliamsburg bridges by means of a subway
in Manhattan, and for extensions
of the surface
and elevated lines in Brooklyn. They also provide
for the removal of the elevated trains from the
present bridge to give more room for the passage
of trolley cars and trucks.
A third track is also
to be placed on all Brooklyn elevated lines.
The Long Acre Electric Light and Power Com-

Company has

June

pany which has applied for a franchise to lay wires,
erect poles and other appliances for the maintenance
of a public lighting plant in the Borough of Manhattan is to be given a hearing by the aldermanic
committee on water, gas and electricity.
This is
the company organized and to be run in the interests of the big theatrical managers for the purpose
of supplying
the
theaters
which they control.
\y. W. ^\alters, one of the managers of the Garrick Theater, said that just as soon as the franchise
was given the electric plant would be built at a
probable cost of several million dollars.
The company says that it will be able to supply electric light
at one half the price now charged by the big lighting
companies.
Miller R. Hutchinson, whose invention of the
acousticon resulted in his being presented with a
gold medal by Queen .-Me-xandra of England, has
invented a drj--slorage battery which weighs but
six ounces and can be carried in a vest pocket. The
device is of special use to physicians and is adaptable for blasting work.

The Electrical Workers' Union was among those
of the skilled trades which seceded from the Board
of Building Trades this week.
new organization
will be formed to be known as the United Board
of Building Mechanics.
Chief Engineer Parsons of the Rapid Transit
Commission states that unless Contractor McDonald has an absolutely clear field with no obstruction
from labor or other troubles between now and January 1st all hope of having the rapid transit subway completed by that time will vanish. Portions
of the subway are practically completed while others
have scarcely been touched.
O.

A

New England News.
Boston, June 13.— The Norwich Street Railway
Company has filed a notice of an increase of its
capital with the Connecticut secretary of state.
The
company proposes to add $100,000 to its capitaliza-

making

the total $350,000. The additional capital is needed for extensions.
The company has outstanding bonds amounting to $350,000. It operates
17 miles of track and pays dividends of 4% per cent.
Only $11,000 worth of the capital stock is owned by
residents of Connecticut, 53 of the 60 stockholders
residing outside of that state.
Several buildings at the Charlestown Navy Yard
are being equipped with steel shutters which will be
operated by an electric motor of 15 horsepower.
Owing to the drouth the soil has become so dry
that workmen are unable to tamp the road which
the Connecticut Railway and Lighting Company is
building between Ansonia and Seymour, Conn. The
same trouble is e-xperienced on the road which this
company and the Fair Haven and Westville Railway
Company are building between Derby and New
Haven, Conn. This is greatly retarding the work
of construction.
tion,

The Corbin Motor Vehicle Company has

filed

its

of incorporation with the Connecticut
secretary of state.
The company's capital amounts
to $200,000, and it proposes to make and deal in
certificate

motor vehicles, hardware and machinery.
It is
authorized to purchase the stock of other companies
in the same line of business.
The officers of the
Corbin company are as follows
President, Philip
Corbin; vice-president, Charles M. Jarvis; treasurer,
Howard S. Hart; secretary and assistant treasurer,
:

Paul P. Wilcox.
Governor Chamberlain of Connecticut has signed
the resolution amending the charter of the Stafford
Springs Street Railway Company.
By the amendment the company can build electric railways from
Stafford Springs to West Stafford, Stafford Hollow,
Orcutville and Elithrope, Conn., and Wales, Mass.
Originally the company had power to build an electric railway between Stafford Springs and Rockville,
forming part of the proposed continuous line between

Hartford, Conn., and Worcester, Mass.
The company's offices are changed from Stafford Springs to
Hartford.
In April the Quincy (.Mass.) City Council instructed Mayor Bryant to endeavor to secure a contract with the Quincy Light and Power Company, by
which the latter should light the streets at a reduction of 10 per cent, in the cost.
The company refused to sign the contract and has shut off the current owing to the termination of the old contract.
The Eastern Connecticut Electric Power Company
has perfected its organization by the election of the
following-named officers
President, F. A. Jacobs
of
Danielson,
president
of
the
Worcester
and Connecticut Eastern Street Railway Company;
vice-president,
R.
L.
Warner of BosWestinghouse Electric and Manton,
of the
ufacturing
Company:
secretary
and treasurer,
Thomas C. Perkins of Hartford. Conn. The other
directors are Edwin F. Greene of Lockwood, Greene
& Co. of Boston, and Harrison B. Freeman. Jr., of
Hartford, Conn.
The company can issue stock
amounting to $900,000 and can issue bonds amounting to $675,000. It proposes to develop water powers
on the Quinnebaugh River in the towns of Plainfield and Canterbury, Coini.. and to sell electric power
:

to electric-railway, elcclric-Iighting and manufacturLondon Couning companies in Windham and
ties.
Its charter allows it to distribute electric power
water
in Massachusetts. Its
privileges have a capacity

New

of 2,200 horsepower.

•

B.

20,

1903

Southern Developments.
Charlotte, N. C, June 13.— It is said that $750,000
has been set aside for the improvement of the electric-railway lines of Chattanooga. Tenn., and for
the construction of an eight-mile Hue to Walden's
Ridge, pending the consolidation of the three local
companies, the Rapid Transit Company, the Chattanooga Electric Railwav Company and the Chattat

nooga Light and Power Company.

The new electric railwav from Birmingham, Ala.,
to Bessemer, 14 miles, will shortly be put in operation.
The line has been satisfactorily tested.
The Fayetteville N. C.) Gas and Electric Company has been incorporated with $33,000 authorized
capital, to hold and operate the said property.
\V. .\.
McKinney of Washington, D. C, is the largest
(

shareholder.
W. D. Manaw of Charlotte. N. C, has secured
the contract for putting in a $ro,ooo electric-light
plant at Lumberton in the same state.
It is said that plans for organizing a new electriclight and power company in Augusta, Ga., are nearing completion.
The merchants interested believe
they can furnish their own electricity at a saving
over the present cost.
The .\ugusta (Ga.) Railway and Electric Company will enlarge its lighting system at Summerville, involving an expenditure of several thousand
dollars.

between the Virginia Passenger
of Richmond. Va.. and the
.'\merican Association of Street Railway Employes,
the company has given an answer to the effect that
it
cannot sign the agreement presented by the association.
Samuel Cohen and others have petitioned for a
franchise to erect an Independent electric-lighting
plant in Richmond, Va.
The town of Griffin, Ga., has voted $100,000 bonds
for light, water and sew-erage.
In

and

the

difficulty

Power Company

The Huntsville (.'\la. Railway. Light and Power
Company has secured the contract for lighting the
)

for a period of five years at $75 per light per
annum. The contract provides that a new ligliting
plant shall be erected by December ist.
city

Ladshaw & Ladshaw of Spartanburg,
the

contract

for

S.

C, have

developing 20.000 horsepower

on

Roanoke River, near Weldon. N, C. for transmitting electric power to Norfolk, Va., 90 miles distant.

L.

Information from Indiana.

—

Indianapolis, June 15,
The organization and incorporation of the Indiana LTnion Traction Company last week marks the beginning of a stupendous
street-railway undertaking.
The organization involves the consolidation of the street-railway companies in the cities and towns of the northeastern
part of the state through which the Union Traction
Company interurban lines now run or will be run.
The capital stock is $5,000,000, Horace C. Stillwell
is president of the new company and the board of
directors are well-known LTnion Traction Company
directors and stockholders.
The company's principal office will be in the L^nion Block, Anderson,
The merging o.f the LTnion Traction Company and
the Indianapolis Northern Traction Company was
completed at a meeting' in .''Lnderson last week.
Hugh J. McGowan and A. L. Drum, both of Indianapolis, were elected directors to succeed Randall
Morgan of Philadelphia and W. K. Schoepf of Cincinnati.
Neither Morgan nor Schoepf has withdrawn his interest in the company. The new board
now includes George F. McCuUoch, Philip Malter,
Hugh J. McGowan. A. L. Drum, W. C. Sampson,
J. K. Van Osdal of Indiana and J. L. Jones of Phila-

delphia.

The Booneville

council

has granted a

to the Evansville, Booneville

Company,

franchise

and Rockport Traction

Edward Henning and William

Threlkeld,
the franchise

the company, say
and the road built at once.
The Louisville and Southern Indiana Traction
Company will build a line from Jeffersonville to
New Albany by way of Madison. The company

representatives

of

will be accepted

ready to take up the contracts of the
French Lick and West Baden Company and push
The Louisville and Southern Indiana
the work.
has secured entrance to Louisville over the Big
stands

Four bridge.

A subsidy of $15,000 has been voted to the Logansport-Frankfort Traction Company by the citizens of Burlington Township, Carroll County. The
line will connect Logansport, Darwin, Burlington,
Michigantown and Frankfort, and run through a
rich agricultural section which is wholly void of
railroads.

Some of the interurban companies entering Indianapolis sell tickets to the farmers along their
routes which they attach to baskets of produce or
cans of milk, and when the car comes along the
conductor picks up the can or basket and delivers it
to the city.
basket or five-gallon can is carried
for 10 cents.
This does away with the necessity
of the farmer accompanying his produce.
The commissioners of Marion County and the
city of Indianapolis have granted a franchise to the
Indianapolis Northern Traction Company through
the county and into the city over the new College
.\venue-Fall Creek bridge. In consideration of the
grant the traction company will make the fills for

A

;

June
the

;
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to

cost
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& Co., Philadelphia, G. L. Estabrook of the
city, A. G. Hodenpyle of New York and Mr.
Hopkins, general manager of the Columbus (Ohio)
Street Railway, were in Saginaw this week inspecting the properties that these gentlemen propose to
merge into a syndicate. The electric lines will be

F. L. Benepe, George Handers
The capital stock is $50,000.

much improved and

to

Clark

same

$15,000.

Traction ComThe Fort
pany carried 51,000 passengers between Fort Wayne
and Wabash during the month of May, an increase
of 29,000 over May of last year. The average number of passengers per trip over the 49 miles was 50.
The company is doing a big package freight business

Wayne and Southwestern

as well.

The Winona

electric line

running between War-

sau and the Winona Assembly grounds was opened
The power house is located in the Aslast week.

sembly grounds and is also a lighting plant. The
rolling stock and equipment is first class in every

$720,000 spent in betterments.
Surveyors for the prospective Grand Rapids, Muskegon and Hart interurban road have just completed the survey from Muskegon, via WTiitehall,
Montague and Shelby, to Hart.

The Ohio and Michigan Traction Company, which

new electric-lightmg
completed and ready
for public and comcontract
advertisement.
for
mercial lighting will be let jointly or separately.
The limit of time has not yet been determined it
may be for 10 years or less.

A

—

has issued $31,000 in preferred stock to make extensive improvements and install new machinery.
F.

From the Buckeye

State.

Cincinnati,
15.—The
June
Portsmouth Railroad Company

Ohio,

and

for grading the extension of
has let
the road from Georgetown to West Union.
The Central Market Street Railway Company of
Columbus has received five handsome new cars from
the factory at Laconia, N. H., and has 15 more to
come. This road is now cutting quite a figure in
the local business in that city.
It is stated that the Cincinnati Electric Motor
Company of Cincinnati will in a short time change
its name to the Harriett Electric Company and will
increase its capital stock from $50,000 to $100,000.
The City Council of Youngstown has refused to
grant a franchise to the Pennsylvania and Mahoning Electric Railway Company to build a line on
iUahoning Avenue and has ordered a lot of tracks
already laid to be torn up.
The contract for building the line of the Michigan
and Ohio Traction Company between Toledo and
Ann .-Vrbor has been awarded and work will be
Senator Foraker,
pushed as rapidly as possible.
M. I. Wilcox of Toledo, and H. C. Clauss of Fremont, and a number of other well-knoivn gentlemen are interested in the new company.
According to reports Manager F. J. Stout has resigned his position with the Lake Shore Electric
and will go with a steam road. Mr. Stout was
originally a steam road man.
The Cleveland .Light and Power Company, Cleveland, has been incorporated, with a capital stock of
$100,000, by Robert E. McKisson, Carrie Megger,
W. E. Collins and others. Nothing can be learned
of the intentions of the promoters.
Dr. J. F. Shrontz of Martinsburg is promotmg

the contract

an electric line between Newark and Mt. Vernon
and reports good progress so far.
It is said the Pennsylvania Railroad Company is
interesting itself in a traction route down the_ Ohio
River from .\llegheny, and that Edward B. Taylor,
fourth vice-president,

is

looking after franchises and

rights-of-waj'. It is thought that four electric roads
recently incorporated in Pennsylvania are in the
interests of the Pennsylvania Railroad Company.
The officers of the Columbus, Buckeye Lake and
Newark Traction Company, elected a few days ago,
President, S. R. Anthony, Boston
are as follows
secretary,
vice-president, Philip Saltonstall, Boston
Frank W. Merrick, Columbus; treasurer, Chauncey
elected
were
officers
The
same
Columbus.
Eldridge,
for the Columbus, Newark and Zanesville Traction
:

;

Company.

The people of Athens will vote on the issue of
$15,000 in bonds for a municipal light plant on
July 15th.
The Columbus, New Albany and Johnstown TracCompany has re-elected its old officers.
The Marysville Water and Light Company,

tion

Marysville, has increased
$100,000 to $200,000.

its

Ann
and

has filed articles of incorporation. The incorporators held a meeting and elected the following-named officers
President John
H. Clauss
treasurer, J, W. Pero
secretary and general manager, L. L. Austin
counsel, Willis Baldwin and
James H. Southard.
C. G. W.
:

;

;

capital

stock

from

The Cleveland and Sharon Traction Company has
a mortgage for $2,000,000 to cover a bond issue
O. M. C.
of that amount.

filed

Northwestern Notations.

—

Minneapolis, June 13. The Duluth-Superior TracCompany, operating the street-car system of
Duluth and Superior, Minn., has contracted with
the Great Northern Power Company of Duluth for
power to operate the street-railway system, to be
furnished by or before July i, 1904.
The streetrailway company will have a complete power plant
of its own to serve for an emergency.
Congressman John Lind of Minneapolis has been
granted a franchise at Excelsior, Minn., on Lake
Minnetonka, to install an electric-light plant.
The
system will be extended to Tonka Bay and Cottagewood and eventually to other points on the lake.
The Des Moines City Railway Company of Des
Moines, low^a, is constructing a levee around its
power plant to avoid a repetition of damage by
floods.
The levee will be of stone, brick, concrete
and clay, and will be built four to six feet above
the highest point reached by high water.
Ralph Maxwell has been granted a franchise at
tion

Lidgerwood, N. D., for an electric-lighting plant.
The Pound Construction Company of Chicago has
begun work for the construction of the interurban
line to run from Green Bay, Wis., to Kaukauna.
A site has been secured at Wrightstown, where a

The power plant will constation will be erected.
tain two rotary units of a capacity of 600 horsepower.

W. J. C. Kenyon of South Omaha, Neb., has completed arrangements for the construction of an immense power plant on the Platte River, near Fremont, Neb. The cost of the dam and the machinery
placed at $3,000,000.
Surveys have been made
for the work.
The council of Superior, Wis., has directed the
legal department of the city to proceed wath litigation to test the legality of the street-car franchise.
It is claimed that the extension granted the Duluthis

Superior Traction Co.mpany two years ago is illegal.
is equipping the larger cars with air

The company

Michigan.

—

has already begun work on its line between Grandledge and Lansing, it is probable that when the
grading is done up to the city limits the question
of franchises will be considered.
The House of Representatives of the state Legisa measure which was
lature promptly defeated
rushed through the Senate to make a radical change
Under the
in the assessing of the electric lines.
present law, the rolling stock of the electric lines
is assessed in the city in which are the principal
offices, and the new bill proposed to have the rolling
stock assessed in the townships through which the
cars passed.
H. D. Walbridge of the firm of Hodenpyle, Walbridge & Co., New York, C. M. Clark of E. W.

and

string wires

Gardiner.
The Gardiner River will furnish power
operate the plant.
It is expected to have the
H.
lighting system in operation by July 1st.

—A

proposition to
Salt Lake City, Utah, June 10.
issue bonds to the amount of $20,000 will be submitted on June 15th to the citizens of Springville.
Utah, the money so raised to be used for the installation of an electric-light and power plant.
The La Sal Mountain Telephone and Electric
Company is the name of an incorporation recently
organized at Moab, Utah. The object of the company is to build a power plant and operate electriclight and telephone systems.
The officers are as follows: President, Harry Gree; vice-president, John
Walsh treasurer, V. P. Martin ; secretary and manager, J. M. Corbin.
franchise for the operation of street-railway
and electric-lighting plants has been granted by the
City Council of Trinidad, Colo., to Frank P. Read
of St. Louis.
plant will be installed at an approximate expense of $500,000.
G.

A

A

On

the Pacific Slope.

—

San Francisco,

Cal., June II.
Articles of incorporation have been filed by the Kaweah River Power
Company with a capital of $2,500,000. The incorporators, headed by Leon M. Hall, electrical engineer of Oakland, Cal., are backed by eastern capitalists who propose to install an electric power plant
on the Lemon Cove Ranch. Twenty thousand horsepower can be developed at this point for transmission 150 miles south at 60,000 volts. The new company has a valuable market for electricity for light,
Electric pumping for
heat and power purposes.
irrigation, and the operation of electric railways and
mining works are also included in the service which
it

is

proposed to give.

The Portland General

Electric

Company

is

mak-

ing extensive improvements to its plant in Portland,
Ore. About $250,000 will be expended in the purchase of machinery for installation at the North
Portland station.
The Council of Riverside, Cal., has granted a
franchise to H. E. Huntington to construct and
operate an electric railroad along certain streets in
Riverside.
The Los Angeles Railway Company of Los Angeles, Cal., will construct another large sub-station
on the Plaza at a cost of $300,000. This company
already has two sub-stations nearing completion,
one near Agricultural Park and the other near
Westlake Park. The Pacific Electric Railway Company has completed a large station at Eastlake'Park
and extensive storage batteries are being installed
in all of the stations.
The Mt. Whitney Electric Company of Visalia, Cal.,

The Sheboygan and Calumet Railway and Electric
Company of Sheboygan, Wis., has been incorporated
with $500,000 capital. The company proposes to build

will extend its power line from Lemon Cove to
The
Antelope Heights, a distance of nine miles.
company will erect a new sub-station at the Heights
and electric power will be transmitted throughout

a line from Sheboygan to Chilton, where it will connect with the line to be built from Fond du Lac

that part of the country.
Articles of incorporation have been filed

brakes.

to

Manitowoc.

Electric Company of Cincinnati secured the contract for the electric machinery for the
municipal electric-light plant to be installed for Fer-

The Triumph

tile,

Minn.

The council of South Stillwater, Minn., has
granted a franchise to the Twin City Rapid Transit
Company to extend its tracks from Stillwater to
South Stillwater.

The People's Light Company of Davenport, Iowa,
has completed extensive additions of machinery to
its Brady Street plant and will furnish power to
operate the lines of the Tri-City Street Railway Company.
The improvements to the power plant have
cost about $60,000.
The Western Iowa Interurban Railway Company
has elected officers and directed to have a corps of
engineers proceed at once with the survey for the
line from Des Moines to Council Bluffs.
W. P. Walsh has been granted a franchise at
Reinbeck, Iowa, for an electric-lighting plant.
The inside wiremen of St. Paul are on a strike.
They demanded an

The city of Charlotte has deDetroit, June 13.
clared all the franchises granted for the construclines
as forfeited, as work on the
electric
tion of
various lines was not commenced within the allotted
time. As the Michigan Central Traction Company

S.

Electric Light
to erect poles,
lay water mains in the town of

The Gardiner (Mont.) Water and
Company has been granted permission

;

The Bedford Electric Light and Power Company

Cleveland,

via

.A.zalia,

particular.
The specifications for the
contract for Indianapolis are

Georgetown

an electric line from Toledo to
Lamberton, Petersburg, Dundee

will construct
.^.rbor,

and M.

L. Logan.

increase in wages

from

31 M: cents
men claim to have
increase on May 1st

The
an hour to 37% cents.
presented the demand for an
and to have repeated it on June 3d without receiving
an answer either time.
The Creston and Mt. Ayr electric railway will
survey at once from Creston, Iowa, to Arispe, from
where it will later be extended to Mt. Ayr.
The Fowler Electric Company of Morris, Minn.,
has been granted a franchise for an electric-light
R.
plant at Sisseton, S. D.

Among

the Rockies.

—

Butte, Mont., June 10. The Sand Point (Idaho)
Electric Company has filed articles of incorporation
with a capitalization of $25,000. The directors are
T. C. Marshall, R. G. Rowland and M. R. Rutherford.
The company is formed for the purpose of
putting in an electric-light system at Sand Point.
Articles of incorporation for the People's Electric
Light and Power Company of Bozeman, Mont., have
been filed with the county clerk. The directors are

by the

Dunsmuir Water, Light and Power Company, with
a capital of $100,000. The incorporators of the company are J. B. Dougherty, Charles Gill, C. O. Clarke,
The principal place
J. M. Campbell and A. Andrew.
of business of the company is Dunsmuir, Cal.
F. F. Graves & Co. have been granted a franchise
for the construction and operation of telephone,
telegraph, messenger, burglar and fire-alarm sysA.
tems in South Pasadena, Cal.

PERSONAL.
As might be

it is officially denied that
there is the slightest foundation for the newspaper
report that Colonel R. C. Clowry is to resign the
presidency of the Western Union.

expected,

Forest D. Varnum,
the city of St. Paul,
member of the state
succeeding Charles L.

inspector of electric wires for
Minn., has been appointed a
board of electrical examiners,
Pillsbury, resigned.

Gunn, superintendent of the Richmond
E. B.
(Ind.) Street and Interurban Company's lines, has
resigned.
He will, it is said, accept a similar position with the interurban systems that center at Columbus, Ohio.

The chief premium given by the Institution of
Electrical Engineers in connection with papers read
during the session just closed has been
it
awarded to Dr. J. A. Fleming, F. R. S., for his paper
on "The Photometry of Electric Lamps."

before

President J. L. Wolf of the Elgin, Aurora and
Southern Traction Company and of the Aurora,
Elgin and Chicago Railway Company has decided
to remove from Aurora to Chicago, where he can
better attend to the interests of the companies.

Lucien Serraillier, who represents Great
World's Fair Commission in St. Louis,
list of the commission's committees.
The committee on machinery and electricity consists
of Col. Sir Herbert Jekyll, R. E., K. C. M. G.
WillSir James Kitson, Bart., M. P.
(chairman)
iam H. Maw, Esq., M. L C. E. Sir William H.

Mr.

Britain's

has received a

:

;

;

:
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Alexander Siemens, Esq.,
Preece, K. C. B.
C. E. ; J. W. Swan, Esq., M. A., F. R. S., and
;

Cundall (secretarj')-

This committee

will

M.
J.

I.

H.

undoubt-

edly be divided to form two committees

Professor Albert Kingsbur>- has resigned the position of professor of applied mechanics at the \\'orcesler Polytechnic Institute to accept a position as
mechanical engineer with the W'estinghouse Electric
and Manufacturing Company at Pittsburg, Pa.
Churchill of New York, vice-president and
of the W'estinghouse, Church, Kerr
Company, was in Detroit recently, and in company
with Alex Dow and W. S. Austin made an inspection of the new Edison Company's plant at Delray.

W. W.

adelphia for the installation
of a 3,000-kilowatt
storage battery, to be used in a rotary sub-station
with rotaries having a capacity of 6,000 kilowatts.
The battery will regulate on the fluctuations and
assist in caring for the morning and evening peaks.
The sub-station is in the center of the city, and
this installation is one of the extensions being made
for the purpose of caring for the increase of traffic.
It is interesting to note that this contract represents
the largest individual installation of storage batteries in the world for railway service.

June

1903

20,

Turner" brazing forges have been favorably known
mechanics for several years, but the Turner
gasoline Bunsen
light
and manyscope, Franklin
to

torch,

crucible furnace outfits, pressure indicating
several new styles of double-jet torches
are shown in this catalogue for the first time.
fiiU description of the Turner double-jet torches is
given, explaining the underlying principles.
The
demand for these torches is increasing, as mechanics
are proving to their own satisfaction, it is declared,
that they save one-half the time on every job.

pump and

A

chief engineer

recent annual meeting of the electric lightcommission of Detroit E. H. McCurdy was
elected president and Bernard Ginsburg vice-president.
The salaries of secretary and electrician were
increased from $1,500 to $1,650, and Capt. Wm. M.
Daly was reappointed general superintendent.

At the

ing

commencement

exercises at Coluihbia University the honorary degree of doctor of
laws was conferred upon Peter Cooper Hewitt of
New York. This graceful recognition of the work
done by Mr. Hewitt in developing the mercuryvapor lamp and converter will be appreciated by his

At the

recent

friends.

Interurban
President H. H. Vreeland of the
Street Railway Company of New Y'ork city will go
to London in July, and, in response to an invitation
received from Secretary Lyden McCassey of the

Royal Commission on London

Traffic,

will

testify

before that commission as an expert in urban railroading.

Charles R. Henry, president of the Indianapolis
and Cincinnati Traction Company George F. Mc;

Culloch, president of the L'nion Traction Company,
and Hugh J. McGowan, president of the Indianapolis Terminal Company, have purchased homes in
Indianapolis, the three residences costiug in the

aggregate $210,000.

The Courier
contained the
Force Boiling
daughter. Miss

Journal of Louisville, Ky., recently
"Mrs. Ida
following announcement
announces the engagement of her
Alice G. Boiling, to Mr. Eugene H.
Abadie of St. Louis." Mr. Abadie has been one of
the leading young electrical business men in St.
Louis, and was recently appointed vice-president and
Company of
general manager of the Elblight
America.
For a number of years Mr. Abadie has
been also one of St. Louis' leading society men, a
member of the University and Merchants' clubs of

the New York ElecSociety on June loth the officers who had
been previously nominated, as mentioned in last
week's Western Electrician, were elected.
The reports read showed the society to be in prosperous
condition.

A large tower clock having four dials 12 feet in
diameter has been built for the University of Chicago by the Chicago Manual Training School. The
theoretical and time calculations were made by the
instructor, Mr. E. B. Person, but the drawings,
patterns and machine work are the work of the
pupils of the school boys ranging from 14 to 18
years of age.
64-page booklet has been published by Mr. Person giving diagrams and a full
description of the clock, together with detailed information concerning the school.

A

—

The first annual convention of the American Railway Mechanical and Electrical Association will be
held at Saratoga Springs, N. Y., on September ist
to 4th.
The association now has 75 members enrolled and a successful convention is assured.
Papers will be read on the "Care and Maintenance of

Car Bodies,'' "Improvements in Street Car Motors,"
"The 'M' Type of Control," "Use and Abuse of
Controlling Mechanism," "Shop Kinks" and "Car
Shop Practices." Notices concerning railroad rates,
etc.,

will be given out later.

Walter

(Mich.) United Railways

is

Mower of the
the secretary.

PUBLICATIONS.
A

on "Lavite," the new insulating maon request by the D. M. Steward
Manufacturing Company of Chattanooga, Tenn.
booklet

terial,

is

sent

The Northern Electrical Manufacturing Company
showing, among other
issues a motor catalogue
things, applications of spherical, vertical and backgeared motors.

:

The news of his engagement to one of
St. Louis.
Kentucky's fair daughters will be pleasantly received by his friends. Miss Boiling is a young lady
of charming personality and is one of the belles
Mr. Abadie is to be congratulated.
of Louisville.
Alphonse Fteley, an engineer of prominence both
United States and Europe, died at his home
He
at Park Hill, Yonkers, N. Y., on June nth.
was born in France in 1S37 and was a graduate of
in the

Polytechnic

AND SCHOOLS.

trical

Detroit

The board of regents of the University of Wisconsin has elected Professor M. E. Cooley of the
University of Michigan to be dean of the College
of Engineering, to fill the place of the late Professor
In event of the non-acceptance of
J. B. Johnson.
Professor Cooley, the present acting dean. Professor
Turneaure, will remain in charge of the College of
Engineering.

the

SOCIETIES

At the annual meeting of

School of Paris.

number of engineering offices
when he came to the United

in

He

occupied

Europe

States.

a
1S65
to three

until

Up

years ago Mr. Fteley was the consulting engineer
of the Panama Canal Company, and nine years before this declared himself as favoring the Panama
Canal as the best way of cutting through the isthmus.
He had held many prominent engineering positions,
principally in Boston and New York, at the time of"
engineer of the Metroliis death being consulting
politan Water and Sewer Board of New York. Mr.
Fteley was a member of the Century Club and of
the American Society of Civil Engineers.

ELECTRIC RAILWAYS.
of WrightsviUe, Pa., has passed an
ordinance giving the York and WrightsviUe Traction Company of York, Pa., the right to lay tracks
on specified streets of the borough. This is the first
movement toward the building of the proposed electric railway from York to the Susquehanna River.
The new line will pass through the villages of
Stony Brook, Hellam and Stoners. From WrightsviUe an extension will be built to Wild Cat Falls.

The Council

The Rapid Transit Company of Philadelphia will
abandon the use of the open trolley car after this
summer. Experiment has shown that the large
aisle cars are more desirable, so these will supplant
the open cross-seat trolleys. The increased number
of accidents in summer resulting from the use of
the open cars and the consequential long list of
damage suits have made the transit-company managers determine to make the change. Then, too, it
is believed that the new style is more satisfactory
to the public.

A. B. DuPont, vice-president of the St. Louis
Transit Company, has recently executed a contract
with the Electric Storage Battery Company of Phil-

Bulletin No. 8, issued by the De Laval Steam
Turbine Company, 78 Cortlandt Street, N. Y., is
devoted to train lighting with De Laval steam turbines.
Diagrammatic illustrations of turbines and
dynamos are given and also diagrams showing wiring and cable connections for train lighting.

The World's

Fair Bulletin for June is devoted
last
the dedication ceremonies
of
a richly illustrated and particularly
interesting number.
Provided with a cover in colors
depicting the discovery of the Mississippi by De
Soto, the magazine forms a valuable record, with
many well-executed pictures, of the three-day celemarking the dedication of the Louisiana
bration
Purchase Exposition.
principally

to

month and

Volume

is

The Blue

Print, the annual of the
Engineering Society of the University of Nebraska,
Among the articles presented are the followis out.
ing: "The Utilization of Waste Heat from Steam
Boilers," by Prof. C. R. Richards; "The Heating
Value of Some Coals Sold in Nebraska," by Prof.
"The Electric Arc and Furnace,"
C. R. Richards
II.

of

TRADE NEWS.
W.

B. Dugane and Joseph Cowan have formed a
partnership at Cedar Falls, Iowa, in the electrical
supply business.

Charles L. Pillsbury of Minneapolis has purchased
the electrical contracting business of W. J. Bonwell
of St. Paul, conducted as the Northwest Engineering
Company, and will continue the business.

Sealed proposals will be received until July 14th
the construction (including plumbing, heating
apparatus, electric wiring and conduits) of the U. S.
Postoffice at Winston, N. C, in accordance with
for

drawings and specifications, copies of which
be had at the office of the postmaster at Winston, N. C., or of James Knox Taylor, supervising
architect. Treasury Department, Washington, D. C.
the

may

The Electric Storage Battery Company of Philadelphia has recently closed another large contract
for the installation of Chloride accumulators on the
Pacific Coast. The Seattle Electric Company has contracted for 154 cells to be installed in the Post
Street Station at Seattle, to be used in connection
with the lighting load. These elements will have a
capacity of 14,400 ampere hours, and,' aside from
caring for the peak, one of the most important
features in connection with the installation is its
value as a reserve.
The containing tanks for this
battery will be of sufficient size to allow an increase
ot 25 per cent, in capacity.
'

The Nernst Lamp Company of Pittsburg, Pa., has
established a maintenance bureau for the purpose of
supplying users of Nernst lamps with new burners
or holders, so it will not be necessary for the customer to visit or call upon the electric-light stations
when one of his lamps gives out. The maintenance
bureau makes a contract to supply to its customers
a certain number of e.xtra holders which are kept
in a box especially made for this purpose.
The user
simply takes one of these extra holders and replaces the old one with it, returning the old holder
to the box, which is called for by a messenger attached to the maintenance bureau.
.

BUSINESS.
W.

T. Reynolds of Minneapolis, Minn., the wellknown producer of white and red-cedar poles,
states that he is now in a better position to make
quick shipments and right prices than heretofore,
supplying nothing but the best stock. Mr. Reynolds
is recognized as one of the leading pole men of the
Northwest and has furnished some of the largest
consumers of poles in the United States..

Francis Raymond III., manufacturers' agent, who
has been of late energetically pushing the transformer business of the Moloney Electric Company
of St. Louis throughout the Chicago territory, reports a most excellent trade.
Mr. Raymond makes
a business of handling only high-class specialties,
and his success with the Moloney transformer is
characteristic of his usual energetic business methods.

;

by Herbert S. Evans, and "The Independent Telephone Movement," by Guy A. Joy.
"Electricity in Mining" is the subject of a tasteful
booklet published by the Westinghouse Electric and
Manufacturing Company of Pittsburg. The advantage of electric power over other means of transThe company
mission in mines is clearly shown.
manufactures all kinds of mining machinery, such
as electric generators, motors, pumps, air compressors, fans, blowers, etc., all of which are well illusIllustrations
trated and described in the booklet.
are given of a number of plants which are installed
and successfully working. The book will be sent

anyone upon request.

to

Morehead tank and return traps are clearly described and illustrated in a brochure issued by the
American Blower Company of Detroit, Mich. A return trap is a device which receives the water of condensed steam from whatever source and automatically
delivers it into the boiler at practically the temperature
due to the pressure at which the steam is condensed.
It is located six feet or more above the water line
of the boiler. The tank trap holds the steam in check
in a heating, cooking or drying apparatus until it
condensed, thus preventing waste of steam.
is
Power-plant superintendents will be interested in
the pamphlet in which these traps are described.

The Turner

Brass

Works, 23 North

Franklin

Street, Chicago, are distributing to the trade copies
of their new 56-page catalogue on gasoline torches
and other gasoline appliances. The pamphlet is fully

and describes several new styles of doubletnrcbes and other appliances recently placed on
ihe market. The "Old Reliable" torches and "Straight
illustrated

jet

The Gordon Battery Company of New York calls
attention of the members of the telephone association and those in attendance at the convention to
the Gordon cell.
The company will have an exhibit
at the convention and extends a hearty invitation
to all to call and look it over.
Gordon cells are
particularly well adapted for telephone uses, central energy, switchboard, etc., as certified to by the
well-satisfied telephone companies and manufacturers who are using them.
The company has a Chi-

cago

office at 358 Dearborn Street in charge of
E. M. Deems, and is represented by the Wrenn
Commercial Company, 515-519 Mission Street, San

Francisco, as sole agent for the Pacific Coast.

A

May,

partial list of engine sales for

Allis-Chalmers

Company,

Chicago,

is

1903. of the

as

follows

Northwestern Elevated Railway Company, Chicago,
one 34 and 70 by 60-inch, heavy-duty ReynoldsCorliss
Tintic Mining and Developing Company,
Salt Lake City, Utah, one 12 by 50-inch, heavyduty Reynolds-Corliss
Munising Paper Company,
Munising, Mich., two 20 and 40 by 42-inch, heavyduty Reynolds-Corliss; Illinois Steel Company, Chicago, two 24 and 60 by 48-inch duplex ReynoldsCorliss
East Rockford Mantel Company, Rockford, III., one 22 by 48-inch Reynold-Corliss; Gluck
Mills, Anderson, S. C., one 18 and 38 by 48-incli
Reynolds-Corliss; St. Louis E.xposition, St. Louis,
Mo., one 44 and 94 by 60-inch combined vertical
and horizontal
Reynolds-Corliss
Calumet
and
.'\rizona Mining Company, Arizona, one 12 by 15inch geared hoisting engine; Board of Public Works,
.Kansas City, Mo., one four-cylinder, triple-expansion Corliss, 24, 42 and two 50 by 42-inch, with
;

;

;

:

auxiliary machinery.

June
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ILLUSTRATED ELECTRICAL PATENT RECORD.
/ssiied (U7iited States Patent Office)

Time

Switch. Henry J. Cogswell, Hartford, Conn., assignor to the Acme
Switch Company, Hartford, Conn. Application
Electric

730,234.

December

26, 1901.
an automatic switch consisting of a clock mecbaoism with a dial adapted to be tnoved' so^ as to release
the switcb-tbrowing mecbaaism when tbe dial is rotated in
one direction but not wben'the dial is rotated in tbe oppo-

filed

This

is

June

9,

igo^.

tromagnetically and a master controller regulates the supply of current to the same. The system wdl operate one
or more motor cars in a train.

System of Motor Control.

730,342.

Schenectady,

N.'

Y.,

assignor

Frank E. Case,
the

to

Electric Company, Schenectady,
cation filed April 24, 1902.

N. Y.

General
Appli-

site direction.

Repeating Break for Electric Circuits. Leo
730,236.
Daft, Ealing, and Alfred Williams, Wimbledon,
England, assignors to the Electrical Ore Finding

Company,

London,

November

3,

England.

Application

1902.
There is, in combiuation, a rod adapted to be reciprocated, coonected with a source of electricity, a motor
adapted to be rotated at a regulated speed, a mechanism
connecting the above two elements ot tbe combination,
adapted to vary the amplitude of the reciprocation, a
wheel carried at tbe end of tbe rod adapted to be revolved,

filed

a circular disk mounted so as to revolve and also accompany the wheel in a part of its reciprocation, tbe disk
also being connected with the source of electricity; a
ratchet an.d pawl adapted to rotate tbe circular disk on its
reciprocation, an arresiing screw adapted to be adjusted
in position and terminate tbe motion of the last-named
disk and a bath of insulating fluid in which the contactsurfaces are immersed,

Space Telegraphy. Lee de Forest, New
Haven, Conn., assignor to the Greater New
York Security Company, New York, N, Y.

730.246.

Application

March

filed

An antenna

is

8,

1902.

combined with two conductors, each

equivalent in length to a multiple of a quarter-wave length
and adapted to tbe production in each other of stationary
electrical waves.

March

1S97.

29,

The motor is self-starting and has a field arranged in
series during non-synchronous operation. The exciting
circuit bas a field-coil included therein, and a means of
regulating the fields so that an increase of power with an
increase of load is obtained during synchronous operation.
Electrically

730,346.

Toronto,

bett,

vember

A

Electric
Mass.,

Spring, Peoria,

72>^-37^lett,

9,

111.

Application

filed

August

11,

1902.

This protective system consists of

,

Arc Lamp.

The lamp is supplied with series and shunt magnets.
and compensating coils wound on the shunt-magnet
spools in parallel with each other and wilh the series magnet, and also with an adjusting resistance in parallel with
the series magnet. Each magnet is provided with a
rocker-arm fulcrumed near tbe other magnet, tbe arms
being so connected as to move simultaueously.

1902.

Electric Protective System. Joseph Weath730,422.
erby, Jr., Philadelphia, Pa., assignor to S. O.

Charles E. Harthan,
assignor to the General Electric
Company, Schenectady, N. Y. Application filed

730,369-

February

i,

Schenectady,

1901.

27,

latch is pivoted within the door casing in such a manner that it will swiug down into position in a catch. A
stop is located above the outer end of the latch.
magnet is suitably held within the casing in an electric circuit with means for throwing it out of circuit, A lever is
interposed between the magnet and the latch, and is so
arranged that the long end forms the armature of ihe magnet when the door IS closed and thereby allows the latch
to lock the door, and as soon as the circuit is broken to
drop down of its own graviiy and strike tbe latch to release it from the catch.

The conductor consists of two twisted wires insulated
from each other and equivalent in length to a multiple of a
quarter-wave length, one of the wires being connected with
the antenna and tbe other with a capacity.

December

Hot-wire Instrument. Maurice C. Rypinsk,
N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed March 31, 1902.
This instrument consists of a stretched wire adapted to
carry curreiit, an elastic abutment to maintain it under
tension, an indicator to determine its amount of sag, and
a compensating wire connected to the abutment and disconnected from tbe circuit.

730,405.

A

1902.

Electric Motor Car and System of Mounting and Wiring Electrical Apparatus Thereon.
George Gibbs, New York city. Application filed

pair of diverging projections overlapping the ends of tbe
strands.

Controlled Lock. James CorCanada. Application filed No-

Lynn,

730.251.

Bond for Railway Rails. John Risbridger,
Northeast, Pa., and Milton W. Risbridger, Cleveland, Ohio. Application filed October 17, 1902.
The device is an electric bond for railway rails comprising a head at each end and a double series of flat
strands uniting tbe heads, and the heads each having a

730,403-

Alternating-current Motor.
Alexander J.
Churchward, Brooklyn, N. Y. Application filed

730.343-

Wireless Telegraphy. Lee de Forest, New
Haven, Conn, ^application filed November 4,

730.247.

Mechanical Ventilation of Electric Ma730,401.
chines.
Augusta C. E. Rateau, Paris, France.
Application filed June 28, 1902.
This is an electric machine having a field structure
formed of fixed assemblages of sheet iron, separated from
each other by an odd number of radial gaps forming airchannels. They are pierced longitudinally by channels
traversing the radial gaps, in combination with a suitable
source of air supply under pressure in open communication with alternate gaps, the remaining gaps being connected with the alternate gaps and in open communicalioD
with the external atmosphere.

a

feed-circuit, a sig-

nal device installed within tbe circuit, magnets located
within the safe and in series and installed within the feedcircuit, a shunt-circuit tapped into the feed-circuit, an automatic circuit-controller for the shunt-circuit, whereby
at predetermined intervals, governed by the automatic
circuit-controller, tbe feed-circuit will be shunted ftom
the signal device.

1901.

Reverse-current Relay. Edward M. HewSchenectady, N. Y., assignor to the Gen-

A system

of wiring for electric-motor cars, in which the
wires are incased in fire-resisiiog envelops mounted underneath tbe car and free from all indammable and
metal portions of the car.

809

Electric Cooker. Edward E. Gold, New
York, N. Y. Application filed July 16, 1896.
TQe resistance coils in an electric cook-stove are con-

730.252.

o
g

i'

i

between horizontal plates, connected together to
form a casing, provided with exterior terminal con-

fined

nections.

Electric Sparker. Darwin Hanauer, Long
Island City, N. Y., assignor to the Daimler Manufacturing Company, Long Island City, N. Y.
Application filed December 29, 1900.

730,259.

A sparker designed particularly for gas-engina ignition
described, consisting of a pair of contact points and a
resilient conductor designed to vibrate between them.
is

Electric Meter. Eugen Hartmann, Frankfort-on-the-Main,
Germany. Application filed

730,262.

February

24, 1902.
Th'i device is a maximum-current, indicator and combines aa electromagneti:: ammeter witli a damping device
and a registering device. Means controlled by the return
movement of an iron ?ore. for transmitting motion from
tbe ammater to the dial of the registering device are provided.
The core is returned to its original position by

means

of a spring.

Telephone Switchboard. William E. McCormick, Chicago, 111., assignor to the International Telephone Manufacturing Company, ChiApplication filed January 2, 1902.
cago, 111.

730,287.

A lamp

signal for a telephone switchboard is mounted
In tbe back
in a socketed rail in the front of tbe board.
of tbe board is a second rail carrying line terminals and
inwardly facing Ings which engage with tbe lamp ter-

miaa1>.

Exchange

Telephone

System. Joseph J.
O'Connell, Chicago, 111., assignor to the Western
Electric
Company, Chicago, 111. Application

730,291.

November 30, 1900.
A circuit connecting a sub-station with tbe main office is
described. It consists essentially of a line circuit, source
of current, a switch for determining the flow of current
and two subsidiary signals operated by line relays.
Switch contacts controlled by a relay bring one or the
other of the signals alternately under the control of the

filed

line relay.

730,293.

T.

Receptacle for Incandescent Lamps. Henry
Paiste, Philadelphia, Pa. Application filed

January
A block

23,

1902.

of insulating material bearing contact pieces is
inclosed by an insulating shell having grooves for conducting the line wires to the contact pieces. A socket for
tbe lamp is mounted on the block.

730,312.

Railway'.

Edward

Stiles,

New

York, N. Y.

filed September 29, 1902.
third rail of this system rnns parallel to the others.
provided with a wide top extending partly over tbe
distance intervening between the third and one of tbe
grounded rails. An intermediate and movable shield is
so arranged as to be moved laterally and partly under this
projecting top daring the presence of the car wheel on the
track rail, and hy means of loosely fitted electrical connections render the third rail "alive" during the passage
of the car. (See cut.)

Application

Toe

It is

System of Motor Control.

Frank E. Case,
assignor to the General
Electric Company, Schenectady, N. Y. Applica-

730j34I-

Schenectady,

N.

Y.,

filed February 12, 1900.
source of current supply, a motor, a storage battery, a
resistance, and a controlling device in one position connectiog the motor to the source in series with the storage
battery, and in another position connecting the storage
battery and the resistance in multiple between the motor
and the source. The controlling device is actuated elec-

tion

A

NO. 730,312.

THIRD-RAIL SYSTEM

eral Electric

523.

— MEANS

Company, Schenectady, N. Y.

Ap-

FOR PREVENTING ARCINti. NO. 730,595-

filed February 3, 1902.
Essential features are a magnet polarized by a conductor in series relation to the circuit controlled, an armature normally h^ld against a back-stop with its major axis
at right anxles to tbe polar axis of tbe magnet, a retractile
agency for the armature, means for polarizing the armature, and means for developing a magnetic flux in the fieldcore opposing tbe flux due to the series excitation.

plication

Controlling Electric Motors. James W.
Kellogg, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed November 28, 1902.

73'^,Z7^-

Th° device is for motor starting and comprises in combination a main circuit-breaker, mechanism for operating
the circuit breaker, an overload magnet and a no-voltage
magnet independently connected with the mechanism, a
series of resistances and a starting-switch for throwing the
resistances into and cutting them out of the motor armature circuit coataining a normally open cut-out in the novoltage magnet-circuit, and means whereby the operaior
may temporarily close the cut-out while manipulating the
starting switch, and means for retaining the cut-out closed
when the starting switch is in a running position.
Circuit-controller for Surgico-dental En730,379.
gines.
Joseph S. Letord, William W. Alexander, and Henri Letord, Kansas City, Mo., assignors to the L. A. Rheostat Company, Kansas
City, Mo. Application filed July 7, 1902.
This apparatus consists of an electric motor, a hand-

main circuit-closer, a resistance controller in the
circuit, a variable resistance, and an attachment to
tbe handpiece for operating the controller and main cir-

piece, a

main

cuit-closer.

The handpiece attachment

is

composed

of

superimposed alternate plates of conducting and nonconducting material, a contact-pin extending upwardly
therefrom, a spring member arranged for contact therewith, and a switch lever with means for moving the same
into electrical contact with an intermediate conductor.

Power-factor Indicator. William H. Pratt,
Lynn, Mass., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

730,397.

March

26, 1903.
The power-factor indicator consists of tbe combination
of two angularly displaced coils in fixed relation to each
other, raeansior supplying to one of the coils current in
phase with the impressed electromotive force of the system in connection with which the power-factor indicator
is used, and means for supplying to the other coil currents
which respectively lag and lead with respect to the electromotive forces. These two coils are suspended so as to
swing in a horizontal plane between two other currentcarrying coils in series with a circuit containing no power
factor.

— GROUND DETECTOR.

Watchman's Clock. Albert E. Waggoner,
Grand Rapids, Mich. Application filed August

730,420.
13,

1902.

The clock moves

a record underneath a striker. The
is normally out of contact with the record.
An
electromagnet operates the striker, and means are provided for repeatedly and automatically magnetizing and
demagnetizing the magnet when the exciting-circuit of the

striker

magnet

is

closed.

Sparking Mechanism.

Joseph S. Dikeraan,
Torrington, Conn., assignor of one-half to Charles
S.
Dikeman, Torrington, Conn. Application

730,519-

January

filed

3,

1903.

A stationary and a movable contact point are so arranged that the movable one can be brought closer or
farttier away from the stationary one by means of a camlever. The interval of sparking is regulated by changing
tbe -cam-lever arm.

Means for Preventing Arcing in Directcurrent Motors or Generators. Herbert H. Dow,
Midland, Mich. Application filed January 2,

730,523.

1903,

The two brushes resting upon the commutator are connected by a polarized battery capable of generating a
counter electromotive force which prevents arcing. (See
.

cut.)

Electric
Foot-arch Supporter.
Lee, Buffalo, N. Y. Application filed

730,54530,

Frank B.
December

1902.

A pair of plates of aluminum, one provided with a copper electrode and the other with a'zinc one, fit the soles
of the feet, tbe two dissimilar metals forming a galvanic
couple,

Push-button. August W. PlassYork, N. Y., assignor to the Richmond Electric Manufacturing Company. Application filed January 29, 1902.

730,567.

Electric

mann,

New

A pair of electrical contacts
springs are arranged with their
with each other, and means for
into and out of contact with each

consisting of two spiral
convolutions alternating
forcing the convolutions
other are provided.

Ceiling Switch. Howard R. Sargent, Schen730,573ectady, N. Y., assignor to the General Electric

Company, Schenectady, N. Y.
September 20, 1901.
Tbe blade

Application

filed

of the switch is spring-actuated. A cord for
closing tbe blade, and a latch to lock the blade closed are
provided. The weight is sufficient to cause its inertia to
prevent it from falling instantly when thrown up by a sudden further closing movement of tbe blades.

a

WESTERN ELECTRICIAN

498
Electric Alarm System. Solomon Schwarz730,57^Application filed July
schild, Rochester, N. Y.
25, 1902.
In ibis system a telephone-circuit is combiDed with electromagnetic ioduciive means for sending over the telepbone'circuit a telephonic signal characterized by a

Method of Generating Alternating Cur730,673.
rents.
Alexander D. Lunt, Schenectady, N. Y.,
assignor to the General Electric Company, Schenectady, N. Y. Application filed August 25, 1899.
The method consists of deriving a rolaiy maf^netic field
from a single-phase magnetomotive fcrce and producing
by the rotation of conductors in the rotary magnetic field
a multiphase alternating current of a freijuency bearing
a definite ratio to the frtquency of the single-phase magnetomotive force.

sound peculiar to the signal thus iraosmitied. A local
alarm circuit initially controls the electromagnel. Means
are provided for shunting the electromagnetic device and
continuiDg the sigDaliDg.

Armature for Dynamo-electric Machines.
Charles P. Steinmetz, Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y. Application filed August 16, 1899.
The inventor provides the mactiioe with a plurality of
windings on one of its members, one of the windings be-

June

the junction between two of the windings and the
other two to intermediate points in the remaining winding.
is also a means of impressing a quarter-phase electromotive force between the third maiu and the ends of
the winding.

to

There

Electric
tion filed

ing of the squirrel-cage type, and the other having a variable number of active turns.

Enclosed Fuse for Electric Circuits. Wil730,594,
Aplard S. Atkinson. New Brunswick, N. J.
plication filed February 10, 1902.
A tnixture of comminuted micd and sodium bicarbonate
surrounds the fuse, which is enclosed in a glass tube and
provided wiih suitable terminals.
To

Rosette

Electrical

Cut-out.

ville,

Exhausted olectrical batteries are rehabilitated by arranging the electrodes so that any solids formed during
evaporation wilt be deposited by gravity upon or in proximity to the anode, hut will be prevented from lodging
upon the active surface of the cathode; then heating ihe
battery at a temperature and for a time sufficient to evaporate the contained electrolyte causes the deposition of
the non-volatile constituent in a chemically and electrically active form upon the anode.

Company, Bridgeport, Conn.

March

4,

D.
Bryant

Clarence

Piatt, Bridgeport, Conn., assignor to the

Applica-

1903.

A circular base with radial conLecting plates of unifoim
width throughout is ccmbined with a circular cap having
flat radial plates and elastic contact plates clamped between the flat plates and the body of tie cap making contact witb the plates on the base.

Magnetic Suspension Device. William H.
730,840.
Pratt, Lynn, Mass., assignor to the General Elec-

Electrical Measuring Instrument. William
H. Pratt. Lynn, Mass., assignor to the General
Electric Company, Schenectady, N. Y.
Application filed September 10, 1902.

A radial magnetic field is produced and in this field is
an annular armature carrying a shaft, the armature being
so arranged as to have considerable reluctance in a circumferential direction.

tric
filed

730,698.

ffldln Uif» «

An

measuring instrument has

electrical

a

double arma-

730,844.

Circuit-breaker for Electric Circuits. RobH. Read, Schenectady, N. Y., assignor to
the
General Electric Company, Schenectady,
N. Y. Application filed February 24, 1902.
A switch or circuit-breaker comprises a plurality of

730,704.
ert

breaks in series relation. One contains a tubular contact,
an inclosing casing and a means for drawing an arc at the
break. An inclosure for directing the pressure due to the
arc heal to the inclosure for the tubular contact

is

pro-

vided

Art of Making Steel Direct from Iron Ore.
Michael R. Conley, Brooklyn, N. Y., assignor
the Electric Furnace Company, New York,
N. Y. Application filed January 27, 1902.'

730,746.

to

In tbismetbod the materials for the cbaige are fed into
a closed furnace and passed through an electric field containing incandescent plates of very high temperature.

Radiant Heat and Heat-light Bath. Her730^750bert J. Dowsing, London, England. Application
filed July 14, 1902.
Heat at>d ligLt aie prcduced electrically and the radiant
energy thereby produced is reflected upon the patient.

Company, Schenectady, N. Y.
October

.

Application

1902.

10,

Arc-lamp Hanger.

Joseph,
Joseph,

Each part has its own coil system, and an insulating spacer between the two systems is embraced in u
common magnetic field embracing the two.

ture.

,

Galvanic Battery. John R. Lord, TottenN. Y. Application filed February 20, 1903.

730,833.

730,582.

730.696.

1903

20,

Charles H. Schultz, St
assignor to John L. Zeidler, St.
Application filed June 9, 1902.

Mo.,

Mo.

The essential features of the hanger are a base, a' frame
carried by it. a metallic socket supported by the frame
and electrically connected to one of the line-wires, a
metallic ring of larger diameter than the socket connected
to the second line-rtfire, a vertically movable plunger having contacts electrically connected to the lamp-wires.vertical post or standard arranged below the base and
electrically connected to the metallic ring, a contact plate
arranged at the upper end of the standard, a combined
switch and locking lever pivoted to the socket member, a
spring tending to force the lever into engagement with
the contact plate to short-circuit the main line, a revoluble
disk carried by the frame and having on its periphery a
series of alternate recesses and plunger-engaging dogs,
ratchet teeth arranged on the disk, and a pawl pivotally
connected to the combined switch and locking lever and
adapted to engage the ratchet teeth.
Flexible Electrical Conductor. Lincoln Van
Gilder and Edward M. Post, Philadelphia, Pa.,
assignors of one-half to Harold Godfrey and
Clinton Godfrey, Philadelphia, Pa. Application

730,847.

filed

November

1902.

8,

An insulaling tube containing a solid or stranded conductor with metallic terminals extending into the lube is
filled with an electrically conducting fluid material surrounding and contacting with the solid conductor.

Signaling
by
Electromagnetic
Waves.
Reginald A. Fessenden, Pittsburg, Pa. Applica-

730)753-

tion filed April
NO. 73^.601.

— LIGHTNING

ARRESTER.

730,595. Ground-detector. Charles C. Badeau, Schenectady, N. Y., assignor to the General Electric

Company. Schenectady, N. Y.
July

26,

Application

filed

1901.

A spark g^kp is provided between each line wire and
ground, and a resistance in series with each gap. Means
for coDoecttng a ground with a less part tban the whole of
the aggregate sparking gap are also provided.
(See cut
on preceaing page.)
Lightning Arrester. Louis Bell, Newton
Mass., assignor to the General Electric
Companj", Schenectady, N. Y. Application filed
April 5, 1900.

730,601.

Center,

Two iiuu-i^dcotical paths to carih are placed in the cirboth of which paths include in common a spark gap
or gaps and a resistance. In one of the paths is a sectionally -wound inductance device not included in the
other path. (See cut.)
cuit,

Meter. Frank P. Cox. Lynn., Mass., assignor to the General Electric Company, SchenN. Y. Application filed February 24,

730,613.

ectady,
1903.

is

poles, one of which surrounds the
a rotaiable annular armature

combined with

formed of magnetic material placed between the poles
and held in place by magnetic attraction.

Magnetic Clutch. Arthur C. Eastwood,
Cleveland, Ohio. Application filed April 2, 1903.
The idea embodies one membei having a magnet wind-

730,621.

ing, and a second member constituting an armature for
the magnet. A series of shoes of non-magnetic material
carried by one of the members for maintaining an air-gap
between them when the clutch is in operation is provided.
There are also means for adjusting the shoes.

Constant-current Rotary Converter.
Richard Fleming, Swampscott, Mass., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed November 12, 1900.
The converter is provided with a commutator and collector rings, means for supplying constant-potential alternating current to the collector rings, automatic means for

730,629.

shifting the brushes on the commutator, and a circuit fed
from the brushes witb direct current of constant value.

Rheostat.
Charles
Harthan,
Lynn,
E.
Mass., assignor to the General Electric Company,
Schenectady, N. Y. Application filed April 21,

730,644.

1902.
In a rheostat provided with spider-beads, the essential
features are a central standard having grouped around it
blocks of insulating material wound with resistance wire.

Phase Indicator.

Otto Holz, Schenectady,
N. Y., assignor to the General Electric Company,
Schenectady, N. Y. Application filed October 27,

730,652.

1902.
are combined two relatively movable
members, and electrostatic means for causing a movement
of one element relatively to the other in accordance with
the shifting in phase of a current or currents of an alternating-current system.
In

ibis device

Controller for Electric Motors. John B.
Linn, Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y.
Ap-

730,667.

December 28, 1900.
attachinenl for a controller, comprisine a casing containing connected mechanism is so arranged that the contact cylinder and reversing switch can be controlled by
one handle, the casing fitting on top of the controller
casing.

plication filed

An

1903.

cut.)

Incandescent Lamp. Christian Hoelscher,
Application filed April 2, 1902.

730,768.

Warren, Ohio.

Ihe essential feaiuies are a lamp having a central contact post, abase piece removably secured on the lamp, an
insulating body within the base piece, a terminal plate
with which the post is designed to contact, a central ,contact-pin at the end of the base piece, a connecting plate for
the pin, and a binding screw connecting the teiminal plate
to the connecting plate, and holdicg the insulating body
within the base piece.

Apparatus for Radiotherapetitic Treatment.

730.7SS.

Eugen K.

Miiller,

Switzerland.

Zurich,

Appli-

cation filed January 10, 1902.

An apparatus

for radiotherapeutic ireaiment is provided
witb a laminated straight core having a central cpening, a
wooden framework within which the core is located, a coil
wound on the framework, means for energizing the coil
with undulatory currents, means for supply a cooling agent
to the central opening of the core, and a cylindrical casing
having open ends, whereby the ends of the core are ex-

posed

to the air.

Governor for Pneumatic Pressure. William
Nightingale, Philadelphia, Pa., assignor to
John E. Reyburn, Philadelphia, Pa. Application

730,791.

A magnet having two
other

9,

In this method of eieciromagnetic wave signaling a radiating conductor can be charged and discharged without
disconnecting from the source of constant voltage.
(See

H.

filed

March

17,

1902.

Insulator.

Application

filed

William

March

G.
7,

Stroh,

Hume,

ELECTROMAGNETIC WAVES.

Incandescent Electric Lamps,
Llias L. Elliott, Yonkers, N. Y., assignor to
Apthe Illuminating Engineering Company.
plication filed October 15, 1902.
A bulb is fotmtd ot clear blown glass of substantially uni-

730,852.

Bulb

for

_

form thickness and with a part of its surface corrugated
on both sides, and a part plain. The angles of the sides of
the corrugations are so formed as to reflect the major portion of the rays of the light backward through the piaia
portion, substantially parallel witb the incidental rays.

_

The compressor is governed electromagnetically by a
switch which is forced in and out of circuit by the elongation and contraction of a flexible cylinder directly connected to the source of pneumatic pressure.
730,805.

NO. 730,753.— SIGNALING BY

EXPIRING PATENTS.
Following is a list of
pired on June IS, 1903:

electrical

patents that ex-

Gustav Pfaiinkuclie and
Induction Coil.
Alfred Pfannkuche, New York, N. Y.
Gustav
Distribution of Electric Energy.
343.603.
Pfannkuche and Alfred Pfannkuche, New York,
N. Y.
Electro-automatic Valve. Abraham S. Kis343,642.
sell, Chicago, 111.
343.602.

'

111.

1903.

•

A sinuous slot is so cut into toe insulator that a wire will
be directed accurately into the slot by turning it.
Switch Especially Adapted for Third Rails
for Electric Railways. William A' P. Willard,
Jr., New York, N. Y., assignor to Pierre Lorrillard,
Tuxedo, N. Y. Application filed
Jr.,

730,810.

November

1901.
The apparatus comprises a swiich-boz provided with
two rotatable switches located in proximity, each switch
being pivotally mounted upon a separate stud, in combination with a track rail and means to operate both switches
simultaneously. The switch-box above described, consists of a central gear and two side gears, each in mesh
with it, and each carrying a switch, the central gear being
provided with pins and a pawl adapted to engage the pins
11,

to rotate the central gear.

Wireless Signaling. Lee de Forest, New
Haven. Conn., assignor to the Greater New York
Security Company. New York, N. Y. Original
application filed March 8, 1902. Divided and

730,819.

this application filed

November

20, 1902.

The essentials of this apparatus are the combitiation of
an antenna, and parallel conductors, one of which is connected with (be antenna. Each of the conductors contains
a plurality of sections which are each equivalent to half a
wave-length, the conductors being adapted to produce a
change in the relative proportions of the electrostatic and
the electromagnetic energies by the transmission from
one set
730,828.

to the other.

Frank

H. Jeannin, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed October 20, 1902.
Three windings are connected

New
343,719.

Electric

each other
are connected, one

in series with

The three-phase mains

Cable.

Sidney

Shelboume,

F.

York, N. Y.
Electric-railway

System.

Samuel

Miller,

Mohawk, N. Y.
343,738-

New
343,811.

Signal-call Telegraph Box.

John

E. Smith,

York, N. Y.
Electric

zinsky

and

Russia.
Electric
343,863.

Arc Lamp.' Valerian V. GolitPaul O. Rymascheffski, Moscow,

Alarm

Apparatus.

William

New

Haven, Conn.
Burglar Alarm.
James
343,869.
York, N. Y.
Smith.

Tomney,

C.

New

M. Bentley,
Railway. Edward
343,884.
Brooklyn, N. Y.
Governor for Electromagnetic Motors,
343,886.
Chas. F. Brush. Cleveland, Ohio.
Samuel H.
Dynamo-electric Machine.
343,930Tacy, New York, N. Y., assignor of one-half
to James B'oyce. Baltimore, Md.
David H. Wilson, St.
Electric Fence.
343,93QLouis, Mo., assignor of one-third to Dent G.
Electric

Tutt, St.

System of Phase Transformation.

in this system.

343,676.

343,953-

Louis.

Dynamo

Telegraphy.

Stephen

D.

Field,

New York, N. Y., assignor to the Western
Union Telegraph Company, New York.
Phillip Lange,
Electric Clock Movement.
343,976.
New York, N. Y., assignor to Edgar W. Moore,

New

York.

:
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Steam Turbines

in British Eleotrical

Generating Stations.
[From

the

LondOD correspondent

of the

Western Eleclrician.J

In Great Britain, as in the United States, a steady
development has been talking place in the last two or
three years in the application of the steam turbine
to the driving of electrical generating machinery.
large number of central-station engineers, viewing the possibilities of this prime mover from the
experimental point of view, installed small units of
But the unithis character as a kind of plaything.
versal experience of these engineers has been such
that in a very short period the turbine-driven machine was taking a very serious part in the daily
routine of the station, chiefly by reason of its greater
adaptability to load fluctuations, and generally to its

A

greater efficiency.
That the present output of this class of machine
in England, at any rate, is limited, goes without saying, but a reliable guide to the future is afforded by
a few instances of the present attitude toward the

No. 26

27, 1903

Company and the Metropolitan DisRailway Company, the joint owners of the Inner
Circle Railway, which is now being converted for

politan Railway

Resistance of

Internal

working.
As a matter of fact, a great deal of regret has
been expressed by English turbine manufacturers that
the orders for the latter machines were allowed
to go out of the country.
The assigned reason for
this was that British dynamo makers could not yet
turn out a satisfactory machine for coupling to a
turbine.
At present the turbine makers design their
own dynamos, and complain at the apathy of the
dynamo makers, pure and simple, in not directing
more attention to this matter. In the opinion of
the turbine firms, this has been the cause of the loss
to them consequent on the orders above mentioned
being sent to the United States.
electrical

Primary

Bat-

teries.

trict

A

Pennsylvania correspondent submits the follow(A) and (B) being substituted for
the actual names of the primary cells mentioned
"In setting up some batteries for an experiment and
testing their amperage, I can obtain only about 1.2
volts and 2.7 amperes from a fresh (A) cell and
the letters

ing,

volts

2.1

while
volts

and

both

and

two (A)

amperes from a fresh (B) cell,
above cells in series give 3.2
amperes. I have used four dry and
in series, obtaining but 6.2 volts and
3.5

of

3.4
cells

the

amperes also four dry cells in parallel, obtaining
volts and six amperes.
The readings were
checked by a Weston portable ammeter. The voltage
of each cell is very near the rated output. Should
not each cell give from at least 10 to 15 amperes at

2.2

;

1.2

steam turbine, both as regards those machines which
are already installed and the recent orders which
have been placed by English concerns, both with
American and British manufacturers. Dealing, first
of all, with the two views typical of the Englisli
turbine employed in central stations. Fig. i is the
prototype of four which have just been installed in
the large Willesden works of the Metropolitan Elec-

Supply Company of London, in which plant, it
be remarked, almost every kind of engine in
existence has been tried at various times. The new
turbo-alternators each have a capacity of 500 kilowatts at 1,000 to 1,200 volts, running at a speed of

tric

may

1,800 revolutions per minute.

They

Fig.

are two-phase.

2.

Tandem

Set, with 900-kilowatt Generators, in

one to

two

Manchester.

volts,

and when

in series give the

com-

bined amperes of each cell?"
It would appear that the querist, in making his
calculations, entirely disregarded the internal resistance of the batteries. Thus, from a fresh -(A)
cell, he is able to secure 2.7 amperes at 1.2 volts.
This would show an internal resistance of 0.44-Iohm for the (A) cell. Taking the (B) cell, a current of S-5 amperes is secured at 2.1 volts. This

would

indicate

an internal

Fig.

I.

Turbo-alternator of 500 Kilowatts in London.

STEAM TURBINES IN BRITISH ELECTRICAL GENERATING STATIONS.

and have a periodicity of 60 cycles per second, being
worked non-condensing at a steam pressure of 150
pounds to the square inch.
Fig. 2 shows one of two steam turbines supplied
to the Dickinson Street station of the Manchester
corporation, which, by the way, now has three generating stations in operation for dealing with a very
large lighting, traction and power load, the whole
of the tramways having recently been converted from

horse to electric traction. These sets, it will be seen,
are coupled to the generators in tandem. The two
generators connected to each turbine eac- have a
capacity of 900 kilowatts at 400 to 450 volts. The
sets are run condensing.
In addition to these two examples, the corporation
power houses at Sheffield, Hastings and Tunbridge
Wells also contain turbine-driven dynamos, while
orders for quite a number of small machines of this
tyoe have recently been given out. Included in the
latter are a 350-kilowatt set at 460 to 500 volts (condensing), for the Battersea
(London) Borough
Council power house two 250-kilowatt sets at 480
to 550 volts, for the West B'romwich corporation,
while a contract has just been let by the committee
managing the joint power house of the Kensington
and Knightsbridge Electric Lighting Company and
the Notting Hill Electric Lighting Company (two
London companies which take power "in bulk" from
a large station erected by themselves) for a 750kilowatt, three-phase steam turbo-alternator at 3,000*
volts and a periodicity of 45 cycles per second.
Further, from America will come the large turbo-alternators for the separate power houses of the Metro;

But station engineers and consulting engineers in
England are now so favorably inclined toward the
steam turbine (some even dream of an even more
ideal machine
i.
e., the gas turbine) that a demand
is really only waiting to be developed, and it may
;

reasonably be expected that dynamo manufacturers
will seriously consider the design of machines from
that standpoint.
The turbine manufacturer has al-

ready offered his help.

Size Limits of

Steam Turbines.

In the discussion of a paper on "Testing Methods
of the Westinghouse Machine Company for Steam
Turbines" read by Edwin Yawger before the Electric Club of Cleveland recently, a member asked
how small a turbine can be built of the ParsonsWestinghouse type with economical steam consumption.
In answer Mr. Yawger said: "There is no
very small turbine would
real limit to the size.
have to travel at a tremendous rotative speed, because the peripheral speed of the vanes on a small
turbine would probably be as great as on one of
the largest sizes. One of the first turbines that
Parsons built was, I think, 10 kilowatts, and ran
about 18,000 revolutions. However, 400 kilowatts
is the smallest size we build."
Another member asked how large turbines are being built at the present time, and Mr. Yawger said
"We took an order last week for three s,ooo-kilowatt
turbines.
That is practically the largest we have
I don't
ever designed. They are not yet built.
know whether we will design them for 10,000 kilowatts or not, but I do not see why it could not be
done. There seems to be no drawback to making

A

them

large."

resistance

of 0.6

ohm,

connected in series, a current
of 3.4 amperes is had with an electromotive force
of 3.2 volts. In this experiment, as the two cells
are connected in series, we have the internal resistance of the two cells to be taken into consideration,
which would be somewhat over 0.940 ohm. Thus,
in connecting the batteries in series, we are increasing the power of the batteries only through increasing the voltage. In connecting in parallel four dry
cells, however, our voltage remains at 1.2, and the
current output is raised to six amperes. In this plan
we have reduced the internal resistance, and, the voltage remaining the same, increased the current output.
The correspondent's last question, as to why each
cell should not give out at least 10 or 15 amperes, has
already been answered in stating that the internal
resistance of the cell must be taken into consideration.
In the same way, when the cells are connected in
series, the internal resistance of the series of cells
is increased through adding the resistance of each
cell
while, when the cells are connected in parallel
or multiple, the resistance is reduced. Thus, with
four dry cells connected in parallel, six amperes is
obtained at 1.2 volts. This indicates an internal
while, with the

cells

:

resistance

of 0.2

ohm.

The

internal

resistance

of

a battery, where the voltage and current are known,
may be obtained by dividing the voltage by the current output.

(ohm)

Thus:

(volts)

1.2

-=-

(amperes) 6

=

0.2.

United States Delegate to Berlin Spacetelegraph Conference.
John A. Waterbury, president of the Manhattan
Trust Company of New York and prominent in the
Chamber of Commerce and other commercial organizations of that city, has been designated by the
secretary of state, on the nomination of Secretary
Cortelyou of the Department of Commerce and Labor, as a delegate on the part of the United States
the preliminary conference at Berlin, August 4,
to formulate regulations governing the international control of space telegraphy.

at
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Its Relation to the Theories
of Matter and Energy.
from London come accounts of the re-

Radium and
By

cable

markable experiments of Professor Curie of Paris,
the discoverer of radium, before the Royal Institu1 hese experiments have estabtion, on June 19th.
lished ground for a new tlieory, which supported by
such men as Professor Crookes and Professor
Lodge, seems to indicate that the world is on the
verge of new discoveries almost too astounding for
belief.
The old theorv- that the atoms of elements
consist of indivisible units of matter seems now about
Instead, we now are told that each
a whole sn-llar system of infinitely smaller

to be discarded.

atom

is

June 27, 1903

so infinitely small that a square inch of surface would
lose only one grain in 10,000 million years.
Professor Lodge surmises that this process of disintegration of atoms may constitute the evolution of the
chemical elements.
The lecturer announced that Professor Rutherford
had observed that a few atoms of a radioactive
substance seemed to reach a critical stage, at which
they fling away small portions of themselves with
great violence. The residue having the same propertj^ of unstability for some time, until ultimately
it settles down into a presumably different substance.
Changes of this sort in more stable atoms would
seem to require millions of millions of centuries
so long, in fact, that the longest periods in astronomical evolution seem but hours in comparison.
Professor Lodge affirms, however, that these
changes seem bound to occur, according to fixed laws.
So the state of flux and decay is recognized not only
in the stars and planets, but in the foundation stones
of the universe. The elemental atoms themselves
are in process of regeneration. It is impossible to
imagine what would occur if the separate ions ever
aggregated themselves together by their mutual attractions into fresh material.
It will be seen the whole theory is an astronomical
one. and one is led to wonder, then, if the earth and
the other planets are not mere ions forming a single
atom of the higher universe.

Properties of Siloxicon.
By Ed\v.\rd G. .\cheson.
The descriptions of the new refractory substance
siloxicon thai have recently appeared in the journals
have created such a widespread

numerous

the

Ht.ii i

FIG.

I.

from

all

shown by

parts of the

Mention has been made in the Western Electrician
of the temporary power plant erected to supply current for the St. Louis Exposition during the dedication period and until the large Westinghouse units
are installed in Machinery Hall. The accompanying
view (Fig.

i) of the

western end of this latter buildit is approaching completion,
and also shows the general type of architecture and
decoration.
The temporary installatioii, immediately
west of this point, contains at present three boilers,
of which the Diirr marine boiler, shown in Fig. 2,
is to
the American engineer the most interesting.
This boiler is chiefly noted for its small weight and
size, excellence in mechanical details and ability to
be forced.
A glance at the illustration shows the
clean-cut appearance and small size, the boiler being
rated at 700 horsepower. Particular attention has
been given the accessories, such as gauges, etc., and
the installation has elicited the admiration of visiting engineers.
Fig. 3 shows the 200-kilowatt Stanley generator direct-connected to a Buffalo engine.
This unit supplies the transformers on the arc-lighting shows

how

rapidly

ing circuits.
Recent contributions to the exhibitor power plant
that have been secured bring the grand total up to
60,000 horsepow'er.
The Electricity Building at the St. Louis Exposition is now complete, except the addition of the
groups of statuary that will crown its corner towers
and the portrait statues of prominent electricians

1

.

.

interest, as

inquiries received

Electricity Building and Temporary
Power Plant at St. Louis Exposition.

WEST END OF MACHINERY HALL, WORLD

s

FAIR.

but absolutely. ideniiGal units, all in a regular orbital
motion. The nature or identity of each substance
depends upon the number of such ions contained in
Thus, 11,200 ions in each atom proeach atom.
duces what we know as o.xygen 37,200 of the same
ions if combined in a single atom w'ould yield gold.
The nature of these ions is, for want of a better
word, said to be electrical. In other words, electricity and matter are one and the same thing.
Everyone is familiar with the process of disintegration of matter W'hich is merely a breaking up
or rearrangement of the elements which were thought
to be the indecomposable constituents of all matter.
In the scientific world the new theory has been hinted
at for several years, but it remained for Professor
Curie, with his remarkable discovery, radium, to
demonstrate clearly those things which before had
been hazardous guesses. The Roentgen rays hinted
at a solution of the problem, but there was still a
;

temporary power plant at world
country and
to

all

lines of industry, that

correct a statement that

it

is

was contained

desirable
in these

publications.
It was there stated that siloxicon was inoxidizable,
but recent investigations have shown that this is not
true.
When it is heated to, or above, 2,674° F. in
an atmosphere containing a large amount of free

oxygen decomposition occurs.
Siloxicon, -while variable in composition, may be
represented by the formula Si=C=0, and when heated,
as above stated, in presence of free oxygen, decomposition takes place, probably in accordance with
the following equation
:

SisC=0 -f 70

Fit;.

missing

2,

link,

dCrr boiler at world's

which Professor Curie has

fair.
at last sup-

plied.

Professor Curie, in his experiments in London,
on June 19th, showed that radium spontaneously and
continuously disengaged heat so rapidly that it affected photographic plates, even through opaque
bodies. It discharged an electroscope when merely
brought in its vicinity and gave off emanations similar to itself in constant, even violent, streams or
radiations.
In other words, the 150,000 ions which
composed each atom of radium, rotated so violently
that they flew apart into original units.
It has been
calculated, however, that this efflux from radium is

= 2SiO. + 2CO...

is

thought, in

accordance with

Si=C.O
Solid
silicon

=

SiC

+

this

equation:

is the cascades, of which detailed informahas already been given in the Western Elec-

tion

trician.

From Cascade
dome

Festival Hall, the

Down

Hill will rise the beautiful
of which will be the largest

and into the head
pour nearly 100,000 gallons
of water per minute
and the scheme of illumination of this feature, which has been carefully worked
out by Chief Electrical Engineer Rustin, will rein the world.

Grand Basin

the cascades

will
:

quire over 5,000 kilowatts of electrical energy.
The location of the Electricity Building, the south

end of which faces the cascades and the east the
Grand Basin, will make it, aside from the importance
of its exhibits, one of the^ most frequented of the
exhibition palaces.

The

architects.

Walker & Kim-

of Omaha, have displayed great skill in the
general arrangement of the building as well as in
ball

Si

-I-

CO.

carborundum remains, while tlie vapors of
and carbon monoxide are given off.

interesting to note that after having discovered this oxidation of siloxicon, tests were made
witli carborundum, and it was found to be affected
in a manner exactly similar to siloxicon
this notwithstanding the fact that for more than 12 years it
had been generally considered inoxidizable.
It

fair"

picture

of the

If the siloxicon be in the form of a brick or other
molded mass, the reaction occurs on the surface,
producing a vitreous glaze, which, in most instances,
is tinged
light green from the presence of iron.
In the absence of free oxygen or in a reducing atmosphere, no such decomposition occurs, and the
temperature may be raised to the point of the formation of carborundum, or, approximately, S-OOO** F.,
before any change occurs, and then it takes place, it

s

be placed abot its walls. Fig. 5 shows the building as it stands to-day, while Fig. 4 is a detail.
In laying out the main palaces of the exposition,
in view of the importance of the electrical industry
as manifested by the wonderful developments of the
last few years, the authorities placed the Electricity
Building in what will be the most prominent location on the grounds.
The focal point of the main
to

is

;

The facades are broken
placed in the middle of each side,
•and on two sides of the building between twin
Corinthian columns pedestals have been provided
for the portrait statues.
The roof consists of sevthe architectural features.

by

eral

entrances

steps,

tional

each capped with a row of the convenhoneysuckle device, which is freely

Greek
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used in carrying out the decorative scheme. Upon
each of these will be placed from one to five incandescent lamps, while the cornice and towers will
be marked with lines of light. It is estimated that
nearly 20,oco lamps will be used on this building
Nearly all the main buildings of the expoalone.
sition will enclose a court, and in the Palace of
Electricity this area will probably contain an electro-aquatic fountain, while palms and flowers will
enhance its beaut>-. Careful attention has been paid
to the hghting of this building, with the result
that there is not a dark area in the entire building. The roof and trussing have been painted white,
while the walls have been plastered to a considerable
•

height.

The

illustration

(Fig.

5")

shows how the

heavier

installations

grouped

will

about

or

in

be
the

by this crane,
improble that
exhibits of like character will
be grouped together, thus facilitating the comparison of
like classes of machinery.
served

space

and

it

is

The eastern section of the
building will be devoted to
exhibits of telephone and telegraph apparatus,
struments

light

of

electrical in-

kinds and
apparatus.

all

electrical

Cables will be shown, and it
is possible that one or more

companies may exhibit their
cable-making and insulating
Exhibits of fullswitchboards in
actual'
are
use
promised,
while space telegraphy. X-ray
work and the various refinements in the transmission of
intelligence, such as the printing
telegraph,
telautograph
machinerj'.

size telephone

and

multiplex systems of
transmission will be shown.
In connection with its exhibit of space-telegraph methods the De Forest Wireless

Telegraph Company will
stall on the grounds what

inwill

be the largest space-telegraph
station in the world. Plans
have already been drawn up.
contracts

let,

and ground

will

be broken for the construction

short

a

in

The

time.

station will be located on the
FIG. 4.

highest portion of the expo-

eastern entrance, electricity building,
world's fair.

many

has reserved a large space in the eastern corand here will be exhibited products of the
It
largest and most important of the German firms.
is worthy to note the attitude of the foreign firms,
who, while they realize the impossibility of competing for American trade, will direct their attention
ridor,

more

to the representatives of foreign countries

will be at the fair.

The

who

interest they are taking

well-known

concern
stated that it would exhibit in the Electricity Building on a scale commensurate with the., position it
occupies in the European engineering world.
It is
understood that the European systems of space
telegraphy will be largely exploited, while the alterin

w-hich

that

nating-current apparatus, for which European engineers are noted, will be shown on a large scale.

American engineers who have been or are now in
Europe report that since the flying trip made by
Governor Francis in the interest of the exposition,
the European countries are pushing exhibit matters
with great vigor.
Mr. W. J. Hammer, the wellconsulting engineer of New York, has traveled extensivel}^ during the past year and has done
much toward interesting those with whom he has
come in contact in exposition matters. Mr. M. R.
Hutchinson, also of New York, who has been appointed honorary commissioner of the Department
of Electricity to Europe, is also using his best eff^orts
in behalf of the deoartment, and these two gentlemen will be in no small way responsible for the
showing in the foreign section.
Belgian and Swiss manufacturers will also occupy
space in this section of the building.
England,
through Colonel Watson of the Royal British Commission, who has just returned from an extended
\Tsit to St. Louis, has applied for a large section in
the northern corridor of the building, where the
products of her leading
manufacturers will be
shown. The runway for a 30-ton electric crane has
been placed in the western corridor and will serve
the heavy exhibits which will occuoy the entire length
of the building; these will include generators, motors, rotar>' transformers, static transformers, storage batteries and similar apparatus.
All of the

known

will

con-

wooden lowers
high, with a power

of three

sist

235 feet

house and station located between them. This station will
receive and transmit messages
in connection with the stations now being erected by

De

the

Forest

company

in

Kansas City, Omaha, Chicago and other western cities.
Communication will be established between it and the
exhibit

in

Building,

mercial

the

Electricity

from

which commessages may be

sent.

Mr.

is

shown in a cablegram recently received from Siemens & Halske by Dr. Lewald, the German imperial
commissioner,

grounds and

sition

wide spacing of the supporting posts and the height
of the trusses above the floor accentuate the unbroken areas in the four corridors of the building.
The. north entrance leads to a court through a
high-vaulted corridor, the effect of which prepares
one for the great expanse within. To the left of
this corridor will be located the French exhibit,
occupying the entire space of the northern corridor
and extending partly into the eastern portion. Ger-

Edison, who,

cently noted in the

as

re-

Western

Electrician, has just accepted
the appointment as honorary
chief consulting electrician of

the Department of Electricity,

make a

will

large

personal

the historical importance of which can hardly be
exhibit,

The "old man,"
admiringly called
by his disciples, has evinced
more than ordinary interest

overestimated.
as

he

in

this

is

ing, as

exposition,
it

and com-

does, on the twenty-

anniversary of his perof the incandescent
lamp, it is fitting that an
"Edisonian
demonstration"
should be made.
Although there is still a
period of eight months during

fifth

fection

which application for exhibit
space will be received, yet it
reported on good authority
that those applications now
on record aggregate considerably more than the total
area of the building, and, at
the same time, a large portion
of Machinery Hall will be
is

devoted to electrical exhibits,
as all direct-connected generators

be

supplying current will
in this building

installed

on account of the inability trf
supply live steam in large
quantities

Building.

to

the" Electricity

SOI

;
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How

to

Remedy Interference on

Grounded Telephone Lines.

A correspondent of the Western Electrician in
York, Pa., writes as follows: "I have a 30-mile
groiinded, bridged telephone system to keep in repair, and am troubled with considerable noise from
long-distance telephone and Western Union telegraph wires, which are strung on the same poles
for about 11 miles.
From the following particulars
and diagrams, can you suggest the best remedy to
remove the noise?
"There are 14 bridging telephones equipped with
double-pole receivers and two cells of batterj-. I
tried single-pole receivers and one cell of battery,
but the noise was about the same. The telephones
Three
are situated as follows, referring to Fig. i
at(.\), six at (B), one at (C), two at (D), and
two at (E). From (A) to (B) it is 11 miles, from
(B) to (C) seven miles, from (C) to (D) si.x
miles and from (D) to (E) si.x miles. From (A)
On the same poles there are
to (F) it is six miles.
six wires of long-distance telephone and 10 wires
of Western Union Telegraph, strung as shown in Fig.

cross-arm, and the grounded telephone circuit is
placed between the two cross-arms on one side of
the pole, while in Fig. 3 the grounded line is on
the outer pin of the cross-arm, the center pins of
which are occupied by the long-distance telephone
line.
In answer to this question, it might be suggested that not enough advantage would be obtained
through making this change to permit of securing
satisfactory

a

service.

In relation to the wire serving as a lightning guard
for the remaining circuits, this is true only to a

-hmited extent.

Now

to

adopted

for

consider some means which might be
clearing the disturbances. It is sug-
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em

Electrician correspondent in part tried to follow
by reducing the sensitiveness of his receiver, though
he did not caro' the experiment sufficiently far to
give him any appreciable favorable results.
The plan suggested is as follows: Supply each
telephone on the circuit with a special receiver, especially low wound.
Possibly X.V2 ohms of wire placed'
upon the standard receiver core will give satisfactory results, and, rather than reduce the battery

power

at the subscriber's station, increase the

power

by adding another cell. It w-ill be observed that the
theory of this plan is to reduce the sensitiveness
of the telephone receiver to such a degree where it
will not pick up any noises from the long-distance

:

^

^

^

^

INTERFERENCE ON GROUNDED TELEPHONE LINES.

gested that, first, we have a positive and absolutely
certain plan as shown by Fig. 4, where the circuits
from (A) to (B) are made metallic and a repeating
coil is inserted at the point (B), in the manner indicated.
The construction of the repeating coil does
not call for any special requirements, aside from
the fact that it must be the so-called "ring-andtalk-through" type with the turns of the primarj'
and secondary windings equal. Brieflj' the specifications for such a coil would be as follows:
On a wooden spool five inches long and two inches
in diameter, provided with a core space of fiveeighths inch, wind four concentric windings of No.
In one form
31 single silk-covered, copper wire.
of coil which is meeting with considerable success the

lines or the telegraph circuits, and, second,

subscribers' transmitters are

made

that the

especially

power-

so as to easilv transmit speech betwen the most
distant stations on the circuit.
ful,

In order to go to as

little

expense as possible

in

making the experiments, it is suggested that the
York correspondent order from any manufacturer
a low-wound telephone receiver. One is all that is
necessary for making the experiment. He should
specify that the receiver shall work on 30 miles of
line.

In

wound

fact,

to

simply ordering a double-pole receiver

ohms

1V2

give

will

him

means for

the

determining whether the application

wound

receiver

w-ill

of the lowclear the inductive disturbances.

Pacific Coast Electric Transmission

Association.
correspDndent of the Western Electriciao.]

![Froin a special

—

San Francisco, June 18. The seventh annual convention of the Pacific Coast Electric Transmission
Association was begun on 'June i6th at Hotel Rafael,
Lai., a suburb of San Francisco.
About forty electricians w^ere in attendance, including representatives of some of the principal electric-power companies west of the Rocky Mountains.
The greater part of the first day was taken up
w-ith the reading and discussion of papers.
The
following papers w'ere read and considered
"After
the Ions, What?" by Prof. A. G. WcAdie; "Electric
.\utomobiles as Income Producers to Central Stations," by -A.. E. Brooke-Ridley; "Single-phase Motors on Polyphase Systems," by H. A. Bullard; "The
Influence of Periodicity on Line Capacity," by W. F.
Lamme "A. C. and D. C. Arcs in Street-lighting
"Electric-railway Service
Service," by P. C. Butte
as Supplied by Long-Distance Power Transmission,"
by A. H. Babcock "The Engineering Organization
of a Transmission Company," by L. M. Hancock;
"Buckets for Tangential Water Wheels," by George

INTERFERENCE ON GROUNDED TELEPHONE LINES.

FIG. 2.

As shown,

the long-distance wires are on the
wire is on the bracket about 20 inches
under it, and the Western Union wires are on the
lower arm about 10 inches under my wire. At (F),
Fig. I, all the Western Union and four of the longdistance wires branch off from our poles, and from
(F) to (B), a distance of five miles, my wire is
strung, as shown in Fig. 3, on the arm alongside of
the long-distance circuit, the long-distance wires be2.

top arm,

my

:

;

ing transposed about every one-h^lf mile.
"The line is entirely clear. There is not a twig
touching it anywhere. I cut my wire betw^een (A)
and (B), and then the three telephones at (A) and
the six at (B) and all the rest above that were as
quiet as a mouse.
I thought I might be getting
some of my noise from the grounded side, but this

goes to show that I wasn't. Between (B) and
my wire is on separate poles.
"The noise is a frying and cracking one, and
as soon as I cut the wire which runs along the
long-distance and telegraph wires it is all removed.
There are no electric-light or power lines near my
wire anywhere. I was about to experiment with
repeating coils, but not knowing exactly what style
was needed for this case or whether they would
work at all, I thought I would refer to you first.
Would it help to put my wire on the peaks of the

;

;

(E)

from (A) to (F) and on the extreme outside
pin from (F) to (B) ? Would my wire, being on
a grounded system, act as a lightning arrester to the
other wires if I were to place it on the peaks from

^^^

65^^
FIG. 4.

(A) to (F)?
work O. K."

Answer.
met with where telephone
strung on the same poles with telegraph
circuits.
The statement of conditions shows that
the grounded line is e.xposed to both telephone and
This

difficulty

is

often

lines are

telegraph interferences. The fact that the long-dislance lines are transposed does not insure freedom
of interference from the long-distance lines to the

grounded

INTERFERENCE ON GROUNDED TELEPHONE LINES.

FIG.

3.

first

winding consists of 3,300 turns of No. 31 wire,

in a resistance of 96 ohms
the second
winding, of 3,300 turns, same size wire, measures
122 ohms; the third winding, same number of turns,
same size of wire, measures 148 ohms, and the fourth
winding measures 172 ohms. After the coil has been
wound up in the manner indicated, a well annealed
grade of No. 24 iron wire is threaded through the
core and wrapped over the outside of the windings,
the core space being well filled with this iron wire.
After this has been done, and all terminals brought

resulting

^

;

^

^
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Except for the noise the telephones

lines.

The correspondent asks whether it would be of
any advantage for him to place his telephone circuit
on the "peak of the pole." The long-distance lines,
as shown by Fig. 2, are on the upper cross-arm,
while the Western Union lines are on the lower

Henrj',

Jr.

;

poses," by

test

poles

"Electric Power for Mining PurGeorge Scarfe; "The Local Distribution
of Polyphase Currents," by George C. Holberton.
Following the discussion of the papers the election of officers was taken up.
The officers elected
for the coming year were: President, H. H. Noble,
Northern California Power Company, Redding;
vice-president,
H. H. Sinclair, Edison Electric
Company, Los Angeles treasurer, F. M. Raj', California Gas and Electric Company, San Francisco
secretary, George P. Low, editor of Journal of Electricity, Power and Gas, San Francisco
executive
committee, C. W. Hutton, Sacramento Electric, Gas
and Railway Company, and Rudolph Van Norden,
Central California Gas and Electric Company, SacraJ.

is practically ready for ser\-ice.
In practice, however, the formed-up coil is usually
slipped into an iron tube and the ends closed with

out, the repeating coil

an iron w-asher. This is done principally for the
purpose of preventing cross-talk between the repeating coils connected to different circuits, and where
the coils might be required to set alongside of each
other in mounting. It is. of course, understood that
the first and third windings are connected together
and usually form the primary winding of the repeating coil, while the second and fifth windings are
connected together for the secondary.
.Another plan which has been applied with marked
grounded telephone circuits passing
success on
through a network of telegraph wires and paralleling
such circuits is to apply the principle that the West-

;

;

mento.

At the evening session George J. Henry, Jr., chief
engineer of the Pelton Water \\'heel Company, delivered a lecture on "Buckets for Tangential Water
Wheels," which was illustrated with stereopticon
slides.
Mr. Henry also gave demonstrations of the
action of various nozzles and buckets by operating
two miniature water wheels in glass cases, which
were set up for the occasion in the rear of the hotel.
Robert Doble and others engaged in a discussion of
tangential-wheel constructing as the closing feature
of the day.

On Wednesday, June 17th, the members
who spent the night at Hotel

of the
Rafael
made the ascent of Mt. Tamalpais via the Scenic
TamalRailway, taking luncheon at the tavern of
pais, near the summit.
An inspection tour of the North Shore Railroad
Company's third-rail electric-railway system, which is
almost completed from Sausalito to Mill Valley, was
next made. The party then crossed the bay to San
association

Francisco and inspected the new electric-generating
station of the United Railroads of San Francisco as

June

27,

WESTERN ELECTRICIAN

1903

guests of the General Electric Company, which has
installed
two 1,200-kilowatt 13,200-volt 25just
cycle three-phase generators. The initial installation
is for S,ooo horsepower, and there is space for a

The Turk and Fillmore

i6,coo-horsepower plant.
Streets sub-station, which

equipped with six 750-

is

kilowatt 600-volt rotary converters, was also visited.
Some of the papers read aroused a great deal of
interest.
W. F. Lamme's paper, entitled "The Influence of Periodicity on Line Capacity," caused something of a sensation when it was read, but as Mr.
Lamme was unable to be present to defend his views
in person the discussion was not exhaustive.
His
main contention was that electric-power plants generating alternating current at high frequency, such
as 7,2CX3 to 6.000 alternations per minute, which is
the

practice

economy

in

on the Pacific Coast, are sacrificing
power transmission. While admitting

Company. Los Angeles United Electric, Gas and
Power Company, Santa Monica; United Gas and
Electric Company. San Jose. Cal.
Pacific Light and
Power Company. Los Angeles, Cal. Suburban Electric Light Company. San Leandro, Cal.
Northern
California Power Company, Keswick, Cal., and the
Northern Electric Gas and Power Company of San
:

;

:

:

Francisco.
The following are the honorary members of the
association
Prof. C. L. Cory of the California State
University; Dr. Cary F. Hutchinson of New York:
Marsden Manson, San Francisco; A. G. McAdie of
the U. S. Weather Bureau, San Francisco; Dr.
:

F. A. C. Perrine, Pittsfield, Mass.,

to
is

city

and perhaps
lighting,

much more

Load Rock,

operated in connection with the WestTelegraph system, as the signs on the
"down-town" office in Avalon (Fig. 3) plainly show.
The newspaper known as The Wireless of Avalon is published on the island of Santa Catalina,
and the news of the day is communicated from the
mainland to the island by the space-telegraph system.
The instruments record the messages with
accuracy, even during the most severe storms, which
are of frequent occurrence about the island.
These
ern

is

L'nion

and W. R. Eckart,

San Francisco.
Besides the above, 35 engineers, supply men and
the like of San Francisco hold associate membership in the association.

that high-frequency apparatus
lighting,
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is satisfactory for arc
plants devoted exclusively
holds that 25-cycle apparatus

G. P.

M.

in

he
economical

for

Wireless Communication Between
Santa Catalina Island and the

transmitting power

through long distances. It is to be inferred from
the facts as presented by Mr. Lamme that the principal electric-power companies on the coast could
save 2^-; per cent, in transmission by adopting say
25-cycle generators, which is the practice with many
large eastern companies, instead of 60-cycle and 50-

Mainland.
By Fr.\nk C. Pekkins.
As readers of the Western Electrician are aware,
communication by space telegraphy is maintained
between the mainland of Southern California and

FIG.

SPACE-TELEGRAPH STATION ON SANIA CATALINA ISLAND

I.

storms are terrific and the wind and waves are so
high between the island and the mainland that the
steamer communication is often stopped, and the
space-telegraphic system is the only means of conveying messages to and from the mainland.
As will
be noted by reference to Fig. 2, showing the interior
of the station, a complete generating plant is installed
within the building for supplying the necessary current for operating the transmitting apparatus.
The
generator of this set is belt-driven by a vertical gasoline engine and ^is controlled by a switchboard upon
which are moimted the usual pilot lamps, ammeter,
voltmeter and main and feeder switches as well as
the rheostat for varying the resistance of the field.

INTERIOR OF SPACE-TELEGRAPH STATION ON SANTA CATALINA ISLAND.

FIG. 2.

the rule on the Pacific slope.
The United Railroads of San Francisco has the only
large establishment in California equipped with 25cycle generators, and this is not yet in operation.
Among those attending the sessions of the association were Alex. McAdie, Eugene Curry, A. E.
cycle apparatus, as

Brooke-Ridley,

J.

is

L. Holland, F.

M. Ray, George

P.

C. Bullard, J. M. Shawhan, R. P. Daggett,
F. V. Lee. E. J. de Sabla, Jr., Otto Scarf of Nevada
City. John A. Britton, C. W. Hutton of Sacramento,

Low, H.

William Angus, H. H. Noble, L. M. Hancock, W. A.
Doble, Robert Doble, P. C. Butte, George O. Holberton and R. W. Van Norden of Sacramento.
The full membership of the association consists
Blue Lakes
of the 24 following-named companies
Water Company, San Francisco; Central California
Edison ElecElectric Company, Sacramento, Cal.
Cal.; Merced Falls
tric Company," Los Angeles,
Electric Company, Merced, Cal. Mt. Whitney Power
:

;

;

some 30 miles
newspaper is
island, by the Los

the island of Santa Catalina, across

A

of the Pacific Ocean.
published in Avalon, on

"wireless"

the

Angeles Times, Los Angeles being the nearest
large city, and the work of transmission is done by
the Western Union Telegraph Company over the
land stretches and the Pacific Wireless Telegraph
Company through the ether over the sea. The latter
company has offices on Ocean Avenue in Avalon,
Santa Catalina Island. The accompanying pictures
of

Avalon "wireless" station and down-town
and the additional details here given will be

the

office

of interest.

Up

to the time of the installation of this

space-

been no telegraphic
communication betw^een the mainland and Santa
Catalina, which is quite a summer resort, and having an almost perfect climate during the entire year,
is becoming very popular as a winter resort as well.
telegraph

station

there

had

Company, Visalia, Cal.; Bay Counties Power ComThe main village upon this island is known as
Electric
pany, San Francisco; Portland General
Avalon and has a population of several thousand.
ComDevelopment
Company, Portland, Ore. Power
The island is owned Dy the Banning Company, and
pany, Bakersfield, Cal.; Sacramento Electric, Gas
several boats run between it and the mainland daily.
Lake
Salt
and Railway Company, Sacramento, Cal.
The "'wireless'' station, shown in Fig. i, with an
Lake
Salt
Company,
City Water and Electric Power
interior view in Fig. 2, is located on a high bluff
Fresno,
Company,
City, Utah; San Joaquin Electric
on the north side of Avalon Bav. Tne space-teleSeattle,
Snoqualmie Falls Power Company,
Cal'.;
graph instruments are of the Swenson type,_and
Califorof
Wash.; the Standard Electric Company
the
service has been satisfactory to the present time,
Electric
nia, San Francisco; Truckee River General
several thousand messages having been sent with
Company. San Francisco; Seattle Electric Company,
The vice-president of the
accuracv and dispatch.
Seattle, Wash.; California Central Gas and Electric
General
is
Company. San Francisco; Shasta Electric and Power. Pacific Wireless Telegraph Company
A. L. New, and the plant, which is located at Sugar
Company, Redding, Cal.; Southern California Power
;

;

FIG.

3.

SPACE-TELEGAAPH OFFICE IN
SANTA CATALINA ISLAND.

AVALON.

coil is located at the left and is
mounted upon a low platform, as noted in the picture.
The aerial wires are connected with a pole of great
The
height located on the bluff above the station.
Western L^nion w-ires are used in conveying the
messages from the wireless-telegraphic stations at
the "water side to various points on the island and

The high-pressure

the mainland.

—

;
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mittee has been criticized for

extending in every direction by leaps and bounds."
Truly, Mr. Bennett is a zealous public servant.

but

number of tbe Western Electbiclan are copyrighted.
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This jiaper is entered
of the second class.
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—ay,

there's

of the old Independent Tele-

of this policy

may

be doubted,

Municipal-ownership

-

advocates

everything their

own way.

ceive

as

a

setback,

they

do

have

not

Occasionally they

did

re-

week when the

last

boys from Omaha Journeyed to Chicago to argue the question in joint debate with a
team of high-school students from Chicago. The
question disposed of was "Resolved, That municihigh-school

own and operate their
Omaha had the affirmative, but

American

decided unanimously in favor of the negative and
Chicago. The event is not of great importance, except, perhaps, as showing the wide consideration of

tion

the public-ownership problem,

the association
that

conducted, for

is

societies

in

of

is

it

to be re-

class

the

of

the

Institute of Electrical Engineers, affiliatrading concern is
with a manufacturing or
no bar to membership. The morale of the society
Mr. Dougherty, the ne-.v
is
the important thing.
president, is a man of character and ability, and he

may do much

for the reorganized association.

If,

proposed, a purely technical telephone organi-

is

from the present transformation, all
will be gratified.
The suggested combination with
the Interstate association was not brought about,
but the national body can find plenty of work in
zation

arises

many problems

considering the

that constantly arise

in preparatory

Of greater
Democratic
24th,

when

the

lads

publicly.

it

was the action of the Iowa
Des Moines on June

state convention in

the conservative forces of the party de-

"plank" by the decisive
vote of 628V2 to 129H.
The committee on resolutions debated the question for several hours, and
referred the subject to the open convention
with the result noted. This is certainly an encouraging sign of a revulsion of feeling among polifinally

ticians,

is

shown along

the

competitive

rivalry in Great Britain

differing

rail-

the judges

when even

schools debate

significance

street

a public-ownership

feated

ership

Telephone

should

ways."

some of whom, ^in Illinois and elsewhere,
have traded very effectually on the municipal-own-

work.

technical

in

considerably

from

conditions in this country, but nevertheless the Na-

Telephone Company, corresponding in large
the American Telephone and Telegraph
Company of the United States, is no stranger to
the grief caused by an active opposition. In Glasgow, for instance, there is a municipal exchange
pretty nearly everything seems to be done "municipally" in Glasgow
and the wide variance of the
claims of the rival managers gives the disinterested
American observer quite a home-like feeling, with
the additional warm glow of interest which one

If the question

issue.

on

squarely

the

merits,

its

to be decided

left

is

advocates

private

of

ownership for purely industrial enterprises have
tle

lit-

to fear.

degree to

—

feels in a

shindig on the other side of a neighbor's

fence which affords the onlooker

all

the joys of a

any of the perilous 'scapes
that
may befall a participant. Mr. Bennett, the
general manager of the Glasgow municipal exchange,
bellicose spectacle without

he

case plainly.

the

states

lifts

In a letter to the papers

voice to the following effect:

his

"I per-

Mr. Gaine, general manager of the NaTelephone Company, is reported to have said
at the recent dinner of the employes of that company
that the company's exchange telephones in Glasgow
numbered i8,coo. I am at a loss to understand how
such a statement could be made, as, on the testimony
of the company's most recent directory and supplement, the number of their exchange telephones
cannot much exceed 8,600, even including a very
ceive that
tional

large

number of

party-line instruments, toll

ments, pcnny-in-the-slot instruments

American

man

the best

the better

is

way

mtrmbered

tional

511
511

win, but as to which

palities

510
510
510
510
510
511
511

left

it

lines

C. Kelsey.
the United

on the other can only

case of Glasgow,

the

in

seems to open the door for trade jealousies to
disrupt the organization.
Still, all depends on the

as

510
510
510

J.

now

is

phone Association of the United States of America
but the name. It has a new administration throughMembership is
out and a brand-new constitution.
no longer restricted to operating telephone companies, but is now open to all individuals interested
in Independent telephony, thus embracing manufacturers and supply dealers as well as* exchange man-

as
503
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panacea

cure-all

that,

the rub.

Nothing

agers.

CONTiiNTS OF THIS NUMBER.

One who has no sympathy
monopoly on the one hand or a

exactions of monopoly.

expensive busi-

is

Independent

national

through with

court

paying

briefs,

besides,

is,

little faith in the municipal operation of a telephone
system or any other purely industrial enterprise
but in the United Kingdom an appeal to government
or municipality seems to be the only relief from the

thing stands out clearly,

that patent litigation

is

If

that

printing

witnesses,

and the

costs,

shown

is

the bulk

carries

a fine contempt for the other fellow's "odds
and ends," and how our side is increasing by "leaps
and bounds," and really doing the bulk of the traffic!
Very familiar talk, all this. Candidly, we have

some $50,000 was
raised to defend the Berliner and Carty suits, and
it
is all accounted for.
The lawyers received most
of the money, as was to be expected, although it is
explained that some of the sums set opposite their
names were advanced to them for disbursements in
report.

now

What

generally be considered a satisfac-

will

Glasgow, the corporation

of the telephone traffic in Glasgow, and

hereto-

reticence

its

gives a plausible reason and

it

what

sents

tory

Trade Supplied by Western News Co.
OOPYBI&HT.— >'ot only the ilile but the entire contents of

presented in full

elsewhere and will be read with much interest by
telephone men of all shades of opinion. The comfore,

Eastern Office, 193 Times Building.

United

the

of

It is

27, 1903

so that the corporation service is to a much greater
extent more direct than that of the competing exchange. Basing on the figures used by Alderman
Franklin in February last at the company's soiree

accounting of the committee on patent litiat the convention of the In-

gation was presented

dependent

EVERY SATURDAY.

June

culated

to

now

reality

and

injury,
to-

correct

and other odds

This statement, if not challenged, is caldo the corporation exchange, which is

and ends.
in

instru-

it.

I

the
shall

The

larger of the two,

be glad

if

you

considerable

will

corporation exchange

allow me
now num-

within a few of g.txw exchange instruments.
These are almost exclusively direct lines to the exchange they are also, with the exception of some
bers

;

four per cent, of

toll

lines,

unlimited flat-rate

lines.

Roentgen named

After the X-rays the N-rays.

the rays that he discovered X-rays because he could

phenomenon he

not account for the

he attached to

it

described, and

unknown
The name was, in

the term applied to the

quantity of the mathematician.

—

—

a poor one a perpetual inquiry for there
no reason why we should not have a name for
a well-recognized thing, even if we do not understand it; but it has stuck, and no one has proposed
truth,
is

a

better

one.

Now

Blondlot proposes

to

call

the

name has been connected N-rays, after the Nancy University, in
France, where they were discovered. We have now
obscure rays with which his

Roentgen

rays,
Rutherford rays,
N-rays and others. Really,
the phraseology of the new radiation is becoming
involved and perplexing. The new Blondlot rays,
for which the term N-rays is proposed, are contained in the light from an Auer burner, as mentioned in the Western Electrician a couple of weeks
They are also found in an ordinary gas
ago.
flame burning without a chimney. Their discoverer
thinks that, although invisible, they are of frequent

Blondlot

occurrence.
their

Becquerel

rays,

rays,

X-rays,

The

detection.

spark

electric

Mr.

Blondlot

is

not essential for

has

found

that

a

screen of calcium sulphide exposed to sunlight shows

phosphorescence under the in-

a notable increase of

fluence

of the

new

rays.

means of detecting ihem.
protest

against

the

name

This furnishes a good
But we must enter a mild
proposed.

honor the universities by their
rays, pray

how

shall

bridge and Chicago,
Institute

we

initials

in

we

are to

names of

distinguish between

Munich and

of Technology?

If

Cam-

the Massachusetts

No, no; somebody must

stand for the integrity of the letters of the alphabet.

—
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INDEPENDENT TELEPHONE ASSOCIATION OF THE UNITED STATES.
close of what may be regarded as the
stage of its existence, the seventh annual convention of the Independent Telephone Association
of the United States of America was held in the
Auditorium Hotel, Chicago, on June 24th and 2Sth.
Those in attendance numbered about 200. The sessions were held in the banquet hall on the sixth
tloor.
Judge James M. Thomas of New \ork: presided, and Secretary J. B. Ware of Buffalo performed
the duties of his office.
Other well-known out-oftown telephone men present at the opening session
were Hugh Dougherty of Bluffton, Ind.
Richard
Valentine, Janesville, Wis.
S. P. Sheerin, IndianConnersville,
apolis
L. A. Frazee,
Ind.
E. B.
Fisher, Grand Rapids, Mich.
S. E. Wayland, Scranton, Pa.: F. A. Demarest, Trenton, N. J., and H. C.
Young, Columbia, Pa.
Judge Thomas called the convention to order
at 2:30 p. m, on Wednesday, June 24th.
The address
of welcome and response were dispensed with, and
with a few prefatory remarks the president delivered his annual address, which was in this case a
valedicton,' address also.
This address, in full, was
as follows

Marking the

first

;

;

;

;

;

Judge
There

when

is

his task

ness of

Thomas' Annual Address.

no time when the worker
is

knowing

so happy as
complete. If he has the consciousthat his efforts have met with sucis

cess, it is glory enough.
After all^ we only really
enjoy that which within ourselves we know to be
the result of honest endeavor.

who had become

interested in manufacturing were
through their desire to sell us their goods ulinded
to the dangers of patent litigation, we concluded
that the old adage, "If you want your work done
well you must do it yourself," held good in this case,
and so we organized and placed our shoulders to
the wheel with a few who were already trying to
uphold our rights in the courts, and have kept at it
until the courts have announced that we have a
right to not only manufacture and sell telephones
but to operate them a right which the owner of
telephone patents claimed belonged to them only.
Men must alwavs establish their rights to do business.
This is the first and fundamental part of any
business proposition. It has taken us several years
to do this in the courts.
Our right having been established, we find that,
as another evidence that we were right in our contention, the investors of this country have placed in
use more telephones than are operated by the Bell
Telephone Company a fact most remarkable and one
hard to believe.
We feel, after our right has been established and
so much capital has been invested in the business,
that we have reached a place where the best interest

—

—

—

of the business requires a reorganization of this asso-

Upon what lines shall it be reorganized?
This is the most important question to be considered
by this convention.
This organization up to the
present time has always been neutral so far as conflicting interests have been concerned, and has always
taken the broad ground of protection and promotion
ciation.

and hope that the idea can be carried out completely

when

the new organization is formed.
Since the courts have sustained us we must expect
we will find other obstacles to overcome.
must expect that capital will seek its greatest reward,
that it will not stand by and submit to loss when ways
are open to make money.
must see that the
business makes money for capital.
cannot expect to continue to get money to invest unless we
can show proper results. So, in turning our attention to these questions of reward to capital through
an organization as above outlined, we will do much
toward overcoming the dangers which arise from a
purely commercial fight for supremacy.
Every city and district of the United States has
benefited on account of telephone competition.
Not
only has service been extended about six-fold, but
rates have been reduced more than 25 per cent., so
that these conditions bring to us new problems
continually.
believe they must be solved by

We

that

We

We

We

governing commercial business, and practical
telephone men must determine how best to subserve
the interests of the investors and the patron.
What we all want and what every one should work
to accomplish is to bring the business up to a commercial level with other public utilities, so that the
investor will
feel
that with greater development
comes a more stable investment. (Hearty applause.)
rules

Hugh Dougherty's

Report on Patent Litigation.

the report of Hugh Dougherty of
Bluffton, Ind., from the committee on patent litiga-

The reading of

Cross Indicates Hugh Dougherty, the New President.
INDEPENDENT TELEPHONE ASSOCIATION OF THE UNITED STATES.— GROUP PICTURE AT CHICAGO CONVENTION.

Since the very first meeting held by Independent
telephone investors and promoters my duty has been
that of chairman or president, and having been kept
always at work in committees and for the good of
the cause I have had no chance to look at the
structure which we have built from the standpoint
of a critic.
Knowing, however, of the work, the
builder can well afford to allow thorough inspection
of the structure.
After six years of labor as your president, it seems
that I am entitled to retire from the burdens and
responsibilities of that position and to turn over
to your chosen executive the future of this association.
In doing so it would be far from my personal
feelings to have my successor feel that he was taking a position where the responsibilities far out-

weighed

pleasures.
never forget the pleasant

its

associations of
organization and shall always remember with
pleasure the confidence, respect and honor which have
been shown me by you in electing me, without oppoIt is a compliment
sition, for six consecutive terms.
never to be forgotten by myself and friends. With
all my heart I thank you for it.
The policy of the association like that of all other
organizations has been formed from necessity. The
cause which made it imperative that we should
organize made our policy; and the men who were
selected as your trustees to protect and further your
interests wisely yielded to the necessity of accomplishing the one thing more essential in the past
than all others, and we became therefore what some
are all
say now, an organization of one idea.
glad that that one idea set in so strongly that it
caused us to save ourselves the right to carry on
(Applause.)
telephone business.
When those of us who had invested our money
in telephone plants found that our enthusiastic friends
I

shall

this

—

—

We

of general interests only. W^e will all agree that in
this there shall be no change; that the organization
must not be allowed to get into the hands of people
who would turn it into a machine to promote the
interests of persons or corporations against the interests of others.
fought this all out in the first convention at
Detroit, when there was an effort made to capture
it
for the benefit of a manufacturing and construction company.
The question was so thoroughly
settled at that time that there has been nothing of
a serious nature in this line with which to contend
since.
can take it for granted, therefore, that
the majority of the delegates, if properly informed,
will vote for a continuance of that policy.
But, having established our right to do telephone
business by appeal to the courts, and having succeeded in building up a business equal to that of the
Bell Telephone Companies, the most important questions for discussion and determination are those
relating to the economies in construction and operation in order to give to the investor the largest net
profits under existing telephone rates.
As is always
the case in competition, we find our companies giving
a greatly extended telephone sennce at a greatly reduced price, so that the question of economy is of
great importance.
There should, therefore, be an
organization which will devote its time to this.
believe this is the next duty presented to this association.
Place it for management into the hands
of technical telephone men, who, during the year and
at the annual meetings will educate us as to the
best and cheapest way of carrying on the business.
have in our ranks a great number of competent
and able men who will place this organization on a
footing with other technical organizations in other

We

We

We

We

lines.

I

submit this to your consideration and deliberation

was the second feature of the meeting. This
important report, in full, is as follows
To give you a simple statement of figures showing amount of money received and paid out in the
matter of defending your interest against suits
brought by the Bell Telephone Company against
Independent operators would scarcely be satisfactory,
and yet I must be to some extent brief in general
tion

details.

In the month of May, 1897, there was a meeting
of a few persons representing telephone interests in
Ohio and Indiana at Fort Wayne, which resulted
in the meeting being called at Chicago in the month
of June of the same year, when your association was

formed, and Hon. James M. Thomas was elected
president of the association, and has been re-elected
each succeeding year since that time.
The first steps that were taken looking to some
protection of your interests against patent suits by
the Bell Telephone Company was at the next meeting while in the city of Detroit.
There was professed great interest in that city in Independent
telephony.
There had been much money spent and
an exchange well along under construction, and of
course it was proper and right that the people of
Detroit should be interested in this association.
It developed before the time of the meeting that
the persons in charge of the Detroit exchange were
intending to capture the convention and control the
officers that they might turn the convention to
their selfish interest.
This they failed in, and subsequent events have proved that those who secured
their defeat acted wisely, because they soon thereafter sold out to the Bell, and that there was no
original honest purpose to build a great Independent system in this country by them.
The fight in the convention at Detroit developed
the fact, through the speeches of lawyers, who ar-
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gued in behalf of the people of Detroit, that should
your association take up the question of defending the
suits brought in Boston against the National Telephone Companj' and the Centuo' Telephone Company, even' contributor to your association would be
a parly to' the suit, and the Advisory Board wisely
concluded that while these suits must be defended
through the influence and machinery of your association, yet the record of

such defense or contribu-

tions miist be kept and handled so as to entirely lose
the chain that would lead up to the discover*' of how
and by whom t!ie defenses were made ; for if the
contributors had been exposed it was believed by the
best legal authority, that should the Bell win the first
suit, an injimction would lie against each one of the

contributors; otherwise they might insist they had
not had their day in court, and the Bell would have
to continue its individual suits against each company or individual user of telephones.
This made it extremely embarrassing to the Advisory Board and the committee on litigation and
gave an opportunity to the jealous-hearted and suspicious-minded members to censure the Advisory
Board and executive officers of your association,
because of a lack of knowledge as to what was
being done; but for all that I am very proud of the
fact that the confidence in the Advisory Board and
executive officers was sufficient to keep them in
office until the end of the litigation has been reached
and the investments represented by this association

have been made

.

safe.

the memI feel it my duty to say that
bers of the Advisory Board and the executive officers
as a whole, or as individuals, never faltered in their
efforts to raise money, gather evidence and do everything necessary to put in a proper defense against
these suits, yet I want to especially mention that
Judge Thomas, the president of your association
from the beginning up to this time, not only gave
up every moment of time necessarj' but practically
abandoned his business. For months his entire time
was given, and the best part of it is when he gave
his time he gave skill and ability in your behalf,
which as a whole has been worth to you, representing the entire Independent system of this country,
millions of dollars.
While it would be asking too much of this association to remunerate each member of the Advisory
Board of the litigation committee, I insist that you
cannot do less than pay Judge Thomas for his time
and ability spent in your behalf. At Detroit his
salary was fixed as president of the association,
which was not paid him because of the fact that it
would hazard your interest, yet that salary was intended to pay him for his efforts and skill in your
behalf, but when it was found that money could not
be secured to furnish means to keep the litigation
going, Judge Thomas ver>' generously declined to
allow any money paid him for his services and time,
and would not. allow the matter to be considered
until every dollar was provided for covering the
duty
litigation fund.
I now insist that it is your
as a convention not to adjourn until means be provided so that he be paid that which is justly due

While

if you do less than this- you will not only
have failed to do your duty toward him but will have
robbed him and his family of money dne him for
services and time rendered which have been of vast
But I do not believe this association
benefit to you.
can or will take this view of it.
The first litigation committee was appointed at
the Detroit meeting of the National Association and
was composed of Judge J. M. Thomas, Hon. H. D.
Critchfield of Ohio and Judge Savage of Pennsylvania.
At the time this committee was appointed
there were two suits pending in the United States
defended
Circuit Court at
Boston, which were
by E. P. Payson, an attorney of ability but Mr.
Payson found his client in the hotbed of the Bell
Telephone Company interests without means to
The president and other officers of
defend itself.
the defendant company had abandoned it all but
its treasurer, J. N. Leatherber, w^ho had employed
Mr. Payson to make the defense, and the two were
entirely unable to get together the evidence and pay
the expert witnesses, so that the litigation committee
commenced at once to make such arrangements and
to have money put in the hands of Mr, Payson from
unknown sources that he could use it in procuring
evidence. This enabled him and Judge Taylor, who
was afterward associated with Mr. Payson by your
committee, to defeat the Bell Telephone Company
in the United States Circuit Court.
The case was
appealed bv the Bell to the United Stales Court of
Appeals, where it was again defeated, and as it has
not appealed to the United States Supreme Court
up to this time, the question is settled.
It was partially agreed that Hon. Charles H. Aldrich of Chicago be employed prior to the time Judge
Taylor was employed in the case, but this plan was
changed to the satisfaction of Mr. Aldrich, and the
amount of money to be paid him, $4,000, was then
changed to E. P. Payson of Boston, attorney, and
paid over to him.
At our next meeting while in the city of Chicago
there was formed a new deal by which Mr. James
B. Hoge of Cleveland was made a trustee of the
fund at the request of Judge Thomas, and subsequently he was superseded by Hon. S. P. Sheerin
of Indianapolis. In the meantime Hon. R. S. Taylor
of Fort Wayne was employed to act in coniunction
with E. P._ Payson, when Judge Thomas and myself
were appointed at a called meeting of the Advisory

him. and

;

—

Board at Cleveland to take charge of the management of the case.
At tliis time funds had been exhausted, and the
expert witnesses, court costs, briefs, etc., had to be
paid for. Money was raised, and Judge Thomas and
1 proceeded to Boston, where we went to aid Payson
in whatever way we could to prosecute the case and
furnish whatever money was necessar>' to pay the
expenses.
We found Payson absent, and upon inquiry traced him to Moosehead Lake in Maine, where
we proceeded, when we found him in a retired place
with the room full of books and papers, preparing
himself for the case to be held before the United
We paid him
States Circuit Court in Boston.
$2,oco at this time, which gave him new courage
and energ}', although he was not lacking in interest
or industry when we reached him.
I will not undertake to mention the trips that were
made by Judge Thomas and myself, but there was
a considerable number, covering nearly the entire
country, and I have personal knowledge that Judge
Thomas made a great many trips and spent a great
deal of time with the former committee on litigation
He also attended
before I became active with him.
court when the arguments of the case were made and
did everything he could to get such influence before
the court that would show the importance of the
case on our side.
The labor done, however, by Judge Thomas and
those associated with him was not all for the Berliner patent in Boston, but another case nearly equal
in importance, but not quite so vital if lost, known as
the Carty case.

The

was largely carried on
period when Judge Thomas and myself

litigation in this case

during the
were in charge of the litigation for your association.
This required quite as much time in, gathering evidence and looking after the defenses and as much

money

to carry it on as did the Berliner case, as the
evidence had to be gathered from people throughout
the entire United States that
had been in the
services of the Bell Telephone Company of Chicago
and knew of the prior use of the Carty patent. These
witnesses had been scattered all over the country,
having left the- employment -of the- Bell- Telepl^one
Company of Chicago, and had to be looked up, depositions taken and witnesses brought into court
from long distances and at immense expense.
In this case the Bell Telephone Company had won
the case against the Independents, having commenced
suit at Pittsburg against the Milheim Telephone
Company, a very small company. After the case
had been commenced it was alleged that the Bell
bought out the defendant company and directed
the litieation secretly on both sides, and of course
got a judgment against the Independents for infringement.
In this case w-e employed C. C. Bulkley of Chicago and Hon. R. S. Taylor of Fort
Wayne. After the Bell company had obtained
judgment it undertook to enjoin the Independents
from the use of the Carty patent under its judgment. Through great effort and loyal ability it was
thwarted in this and its judgment set aside because
it was obtained through fraud.
In this case everything has been paid, including
the argument in the case now before the United
States Court of Appeals, which is not decided,
but. as a committee, we feel confident that the United
States Court of Appeals will decide in our favor.
It would require too much time and space to go
into detail as to what was done by your committee
in gathering together the money at times when it
seemed almost impossible to further retain the confidence of the association, but it is sufficient to say
that the committee had to go into bank at one time
and borrow a sum of money on its own credit in
order that the evidence be gathered in time for the
case.

At another time Judge Thomas and myself gave
a personal guaranty to the amount of $4,000 to the
attorneys to keep the case going.
In addition to
this fact, when the suit had been won at Boston
in the United States Circuit Court and while pending
on an appeal. Mr. J. N. Leatherber. treasurer of the
company, who is named as defendant, made a demand on us for $io.OOO; and. if not paid promptly,
he would refuse to allow the suit to be defended
in the United States Court of Appeals.
Through the
tact and skill of Judge Thomas the name of the
electrician of the company defendant at the time the
suit was commenced, was found, looked up. and his
consent secured to make him the defendant instead
of the treasurer, who had refused to stand unless
we paid him the $10,000.
After we had these obligations out. for which we
were personally liable, the question of fee for Judge
Taylor for the final argument of the Carty case
came up. and we w^cre compelled to say to him that
we could not personally guarantee his fee. when he
very generously said all he would require of us
was that we would do nur best to see that he was

and he has been paid.
difficult to have you understand why large
sums were paid out when you were not present
through the entire transaction and could not see the
immense amount of work necessary to do and which
was done to cover these expenses. We were not
permitted to give a detailed statement of what had
been done with their money; but I am sure that now
a full and complete statement and an expose of
everything that has been done cannot help but make
the Independent telephone people of the United States
feel that, in Judge Thomas they have had a true and
paid,
It
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acts have always been unssclfish

and wise.
Following

I give you a statement of receipts and
expenditures, not one dollar of which has ever been
paid to any officer of your association, except Mr.
Carr, of Durham, South Carolina, who retained
what was originally allowed for salary for him as
treasurer out of money that went into his hands as
treasurer of the association.
No other member has
felt he was entitled to take any money
for his
services as an officer or for his time given no other
person was ever paid any money except upon a
voucher properly signed by the committee on litigation or the president and secretary.
I now submit to you in detail a statement of receipts and expenditures covering the entire time
from the beginning of your association up to the
present time and covering the funds collected for the
purpose of carrying on the litigation.
The expenses for dues of the association is a matter entirely of a different character and not in the least
included with the fees collected or expended for this
purpose. I am pleased to call your attention to the
generous contributions by the manufacturers as well
as by the operators
Rkckipts.
C. H. Aldrich
$ 2,000.00
J. M. Thomas
1,000.00
;

Aldrich and Thomas
Uuited States Telephone Co
Milo G. Kellogg
P.

C.

Burns

New Telephone Co., Indianapolis
New Long Distance Telephone Co..

Indianapolis

United Telephone Co
Home Telephone Co
Ed. L. Barber
P. C.

250,00
300.00
500.00
150.00
200.00

Burns

George .W. Beers
Cit4zens' Telephone Co., Muskegon
Citizens' Telephone Co., Grand Kapids
Cuyahoga and United States Telephone
Cleveland
New Telephone Co., Indianapolis
New Long Distance Telephone Co
Sterling Electric

Cos.,

Co

Kellogg Switchboard and Supply Co
American Electric Telephone Co
Citizens' Telephone Co., Grand Rapids
Holtzer-Cabot Electric Co
Citizens' Telephone Co., Columbus. Ohio
Federal Telephone Co., Cleveland, Ohio
United States Telephone Co., Cleveland, Ohio..
Cuyahoga Telephone Co., Cleveland. Ohio
Anthracite Telephone Co., Wilkesbarre, Pa....
People's Telephone Co., Wilkesbarre, Pa
Lackawanna Telephone Co., Scranton, Pa....
United Telephone Co.. Bluffton, Ind
New Long Distance Telephone Co., Indianapolis
Kellogg Switchboard and Supply Co
American Electric Telephone Co
Citizens' Telephone Co., Ashland, Ky
Lawrence Telephone Co., Irnnton. Ohio
Cedar Rapids and Marion Telephone Co
Pittsburg and Allegheny Telephone Co., Maryland Telephone and Telegraph Co
Lorain Savings and Banking Co. {loan)
Small companies in Pennsylvania
Anthracite Telephone Co.. Hazleton, Pa
People's Telephone Co.. Wilkesbarre. Pa
Lackawanna Telephone Co., Scranton,' Pa. ..
Holtzer-Cabot Electric Co
Central Construction Co.. Wauseon. Ohio...,
State
Belt
Telephone and Telegraph Co.,
Nazareth, Pa
Millville Telephone Co
Lebanon Telephone Co.. Indiana
Standard Telephone and Telegraph Co., Philadelphia

Telephone Co., Crawfordsville. Ind
United Telephone Co.. Bluffton. Ind
Rochester Telephone Co.. Indiana
Stromberg-Carlson Telephone Manufacturing Co.
Kellogg Switchboard and Supply Co
Chicago Telephone and Supply Co
American Electric Telephone Co
Farr Telephone Construction and Supply Co.
.lames B. Hoge. trustee for Ohio
Fulton Telephone Co.. Covanlt, Pa
Twin City Telephone Co.. Minneapolis
Ladoga Telephone Co., Indiana
Darlington Telephone Co., Indiana
Newton Telephone Co., Indiana
Shannondale Telephone Co., Indiana
Indiana Telephone Co., Indiana-Pennsylvania..
Roachdale TTnion Telephone Co., Indiana
Waveland Telephone Co., Indiana
Forest Telephone and Telegraph Co., Marion.

,

Pa

Bloomington Telephone
Sterling Electric

Co.,

Co.,

Indiana

Lafayette. Ind

Rochester Telephone Co., Indiana
National Telephone and Telegraph Co.. Fort
Wayne. Ind
Tipton Telephone Co., Indiana
Wabash Telephone Co.. Indiana
Danville JIutual Telephone Co
South Morrison Telephone Co., Greenfield, Ind.
Greencastle Telephone Co.. Indiana
Advance Telephone Co.. Advance, Ind
United Telephone Co., Bluffton. Ind
Home Telephone Co.. Richmond. Ind
Lebanon Telephone Co., Indiana
Lafayette Telephone Co
Franklin Telephone Co.. Indiana
Indiana Jlutoal Telephone Association
W. H. Durin, Cedar Rapids, Iowa
.Tullus Andrae &
F. Bissell & Co..

Sons. Milwaukee

Toledo

West Michigan Telephone

Co.. Allegan.

New Telephone Co.. Indianapolis
New Long Distance Telephone Co.,

Mich..

Indianapolis
Martinsville Telephone Co.. Indiana

Union Telephone Co., Alma. Mich
Citizens' Telephone Co., Columbus, Ohio
Sumter Telephone Manufacturing Co..
ter.

S.

1,000.00
500.00
500.00
500.00
1,000.00
1,000.00
300.00
500.00
250^00250.00
250.00
250,00
50.00
100.00
100.00
200.00
300.00
1,000.00
1,000.00
50.00
50.00
100.00

100.00
2,530.00

153.50
50.00
100.00
100.00
300.00
250,00
16.50
i.oo

10.00
10.25

Home

ville.

1,000,00
730.00
1,000.00
500.00
200.00
200.00
10.00
50,00

Co...

Menominee

Electric Manufacturing Co., Mich.
Telephone JIagazine, Chicago

Fred DeLand. Pittsburg
Voucht-Berger Co.. LaCrosse, Wis
F. Bissell Co.. Toledo, Ohio
Vnliev Telephone Co., Saginaw. Mich
Sterling Electric Co.. Lafayette. Ind

Monroe Countv Teleohone Co.. Dundee, Mich..
W. G. Nagel Electric Co.. Toledo. Ohio
Swedish-American Telephone

Co.,

5,20
25.00
1,250.00
15.00

125.00
42.84
51.33
69,75
67.50
52.50
13.50
161.25
200.00
20.00
195,00
33.75
398.35
130.00
25.00
25.00
10.00
600.00
90.00
52.00
150.00
5S.00

Sum-

C

Kellogg Switchboard and Supply Co
Central Electric Co.. Chicago
Electric Appliance Co
International Telephone Manufactinlng
Illinois Electric Telephone Co., Chicago

45'.00

100.00
30.00
2,500.00
2,500.00
25(^00
2,500.00
200.00
4,000.00
1.00
100.00
12.00
20.00
9.60
10.70
17.50
10.70
15.00

Chicago....

100.00
1,000.00
125.00
125.00
100.00
50.00
100.00
25.00
100.00
25,00
25.00
75.00

250,00
5.00

50.00
125.00

:
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Muskegon. Mich
Telephony Publishius Co., Chicago
Kinloch Long Distance Telephone Co., St. Louis
Louisiana Telephone Co., Louisiana, Mo
Kirksville Telephone Co.. Kirksville, Mo
Macon Telephone Co., Macon, Mo
Palmyra Telephone Co.. Palmyra. Mo
DeSoto Telephone Co., DeSoto, Mo.
Nevada Telephone Co., Nevada, Mo
Livingston Home Telephone Co., Uowell, Mich.
Kinloch Telephone Co.. St. Louis, Mo
Louisville Home Telephone Co., Louisville, Ky.
Automatic Electric Co., Chicago
Frontier Telephone Co., Buffalo
F. Bissell Co.. Toledo, Ohio
Standard Underground Cable Co., Pittsburg...
Sumter Telephone Manufacturing Co., Sumter,
Citizens' Telephone Co.,

150.00
50.00
50,00
25.00
20.00
12.50
10.00
5.00
5.00
25.00
200.00
500.00
2,500.00
250.00
50.00
250.00

S. C
New Long

100.00
75.00
340.00
100.00
15.00
75.00
25.00
25.00

Distance Telephone Co., Indianapolis
Kellogg Switchhoard and Supply Co
United Telephone Co.. Blufftou. Ind
Greencastle Telephone Co., Indiana
New Telephone Co.. Indianapolis
New Lontr Distance Telephone Co.. Indianapolis
New Telephone Co.. Indiiinapolis

1,000.00
1,250.00

North Electric Co
American Electric Telephone Co
Kellogs Switchboard and Supply Co
nuglf Douiiherty
Mr: Kellogg
Total

660.00
220.00
250.00
§50,127.12

receipts

Disbursements.
Pavson, attornev. Boston, Mass.
pavments)
U. S. Taylor, attorney
.T,
JI. Thomas, expense to Boston
IluiiU Doughertv. expense to Boston
R. ^S. TavTor. attorney, by Hoge
C. C. Bulklev. attorney
R. S. Taylor, attorney
E.

-

.T.

P.

W. Brennen

(four
? G.000.00

750.00
92.16
S7.84
1,220.00
6,107.49
4,014.85
1,800.20

,

(balance
Lorain Savings and Banking Co.
T
on note)
Interest on same
Interest on above note, postage and telegram..
Western Union Telegraph Co
Postal Telegraph Co
R. S. Tavlor, attornev. expense in Berliner case
C. C. Bulkley. services Carty patent case
.1.
W". Brennen, services Carty patent case....
E. P. Payson, attorney, fee Berliner case....
E. P. Payson, attorney, expenses
S. P. Sheerin, expenses
C. C. Bulkley, services Carty case
R. S. Tavlor, services Carty case
E. P. Pavson. expenses Berliner case
J. W. Brennen, services in Carty case
.L W, Brennen. services in Carty case
Exchange on draft
R, S. Tavlor. services Carty case
R. S. Taylor, expenses Carty case
Hugh Dougherty, expense Washington to Boston and^ return
.L M. Thomas, expense New York to Boston and
return
R. S. Tavlor. expenses Berliner case
.T,
B. Ware, expenses
,T.
M. Thomas, expenses
C. C. Bulkley. services in Carty case

1,080.00
16.20
89.59
18.02
2.00
522.60
5,000,00
600.76
4,000.00
1,160.00
1-Sl
1,000.00
1,500.00
231. S9
50.00
115.00

.

-20
1,000_.00

272.41
31.00

J-^-^^
286.18
52.95
41.,40

'.

1.000.00
2,000.00
32.08
20.00

R. S. Taylor." services in Berliner case
B. Ware, expenses
E. P. Pavson. copies of Berliner decision
J. M. Thomas, hotel and traveling expenses.
Hugh Doughertv. hotel and traveling expenses
E. P. Pavson, attorney. Berliner case
E. P. Payson, attorney, Berliner case
C. C. Bulklev, services and expenses in Carty
.T.

.

.

303.00
155.25

.

2,500.00
1,000.00

475.00

'.

case

•

E. P. Payson, balance in lull for services Berliner case
.Tennie McFall. services as stenographer
.L B. Ware, expenses
C. C. Bulkier.
C. C. Bulklev.

500.00
25.00
40.00
1.000.00
3,250.00
660.00
62.74

Cartv case
-'in

;
:

:

full"

F W. Dunbar, in full for services as expert..
Balance in treasury, .Tune 23. l-SOS

$5n.l27.]2

Total

Adoption of a

New

Constitution.

motion of L. A. Frazee, the Dougherty report
was accepted with a vote of thanks to the_ committee and also to all the officers of the association,
who had made such a report possible. In speaking
to this motion, E. B. Fisher took occasion to praise
the report highly, saying that he knew of the diffi-

On

culties experienced in raising money for the patentlitigation fund, and that the committee was entitled
to great credit for its intelligent, loyal and unceasing
By its applause, the convention seemed to
efforts.

agree with the speaker.
of telephony^ in Purdue
J. C. Kelsey, professor
Universit\% Lafayette, Ind.. then read his paper on
"The Telephone and the Technical School." After
reading his paper Mr. Kelsey further impressed the
value of a two-year course in telephony to the telephone engineer. He also stated that the technical
schools are unable to supply the demand for this
class of engineers.
Hon. S. P. Sheerin of Indianapolis, Ind., asked
permission to offer an amendment to the constituAfter a few remarks, in
tion, which was granted.
which the speaker said that nearly all who were
thoroughly informed on the Independent situation
were of the opinion that the time had arrived for
a reorganization of the national society. and_ that
the membership should be made up of individuals
instead of companies, he offered a radical amendment which practically wipes out the old constituMr.
tion and virtually reorganizes the association.
Sheerin said that up to the present time it has been
Telephone
the object and purpose of the Independent
Association to fight patent suits in the courts, and
that in this it has been victorious in nearly every
that the battles have beeii won and
instance.
but slight cause exists for further fear in tMs direction, he thought it time to reorganize on different
lines and place the association in a position where
it can better advance the present cause of the Independent movement. Mr. Sheerin's argument was
When put
in line with President Thomas' address.

— Name. The name of
Article Second. — Objects.
Section
this association shall be to encourage
Article First.

this oi'ganlzation

be the Independent Telephone Association of the
United States of America.

shall

The

1.

objects of

in every proper

way

the development of the Independent telephone business
of the United States, by embracing within its membership all owners, operators, employes and manufacturers

Independent equipment.

of

Diffusion

Sec. 2.

among

Its

members

of all attainable

knowledge of the art that may tend to broaden their
information and add to their usefulness, efficiency and
economy in operation.
Article Third.
Membership. Section 1. Any person
of good character engaged in any branch of Independent
telephony within the limits of the United States shall
he eligible to membership, upon election as hereinafter
provided, and the payment of a membership fee of $2
and annual dues of $1.

—

—

Article Fourth.
Officers.
Section 1.
The officers of
this association shall be a president, a vice-president, a
secretary and treasurer (which latter two offices may be

hy one and the same person) and an executive committee of eleven members, two of whom shall be the
president and secretary, who shall be ex-offlcio chairman
and secretary, respectively, of said executive commlltee.
Sec. 2.
The officers shall be elected by ballot, at each
annual meeting of the association, and shall hold their
respective offices for one year and until their successors
shall have been chosen and qualified.
Sec. 3.
Duties of Officers. The president shall preside at ail meetings of the association and executive
committee, sign all orders on the treasurer, and discharge such other duties as usually devolve upon the
filled

president of an association.
The vice-president shall, in
the absence or inability of the president, perform all
duties of president. The secretary and treasurer shall keep
accurate minutes of the association, collect all moneys
due the association, give proper receipts for same, ?hall
be responsible for the safe keeping of all funds, and
pay the same out upon the order of the president for
allowances duly made b.v the executive committee, and
not otherwise. He shall also be the custodian of alt
books, papers and other property of the association, and
shall give notice of all meetings.
The executive committee shall have all the authority of the association,
except when the association is in session, not herein
specifically delegated to the other officers.
Sec. 4.
Salaries.
The secretary and treasurer shall
he allowed such reasonable salary as may be determined
by the executive committee.
The president, vice-president and members of
Sec. 5.
the executive committee shall be allowed their actual
expenses for attending meetings.
Article Fifth.
Meetings.
Section 1.
A majority of
all the members present at any annual or special meetings sh.all constitute a quorum.
Thirty days' written
notice of time and place of each meeting shall be mailed
by the secretary to each member of the association. A
majority of the members of the executive committee shall
constitute a quorum.
Article Sixth,— Elections, Section 1. All elections shall
The presiding officers shall appoint tellers
be by ballot.
to conduct the same.
Section 1.
The executive
Article Seventh.—By-Laws.
committee may, in its discretion, adopt such by-laws as
it may deem expedient, not inconsistent with this con-

—

stitution.

—

Article Eighth.
Amendments. Section 1. This constitution may be amended at any annual meeting of the
association, by an affirmative vote of a majority of the
members present.

To Meet in

A

St.

Louis Next Year.

Martin of New York was
read.
The services of Mr. Martin have been engaged by the Census Bureau to assist in compiling
telephone statistics. In his letter he expressed regret at not being able to attend the convention, and
urged the co-operation of every member of the assoletter

from T.

C.

ciation, in securing data for statistics in telephone
matters.
Secretary Joseph B. Ware spoke in support of Mr. Martin's request for co-operation and
pointed out the value and importance of accurate
He stated
statistics to every telephone company.
that there are at present about 7,000 Independent
teleohone companies in the United States.
Professor W. E. Goldsborou"-h. chief of the Department of Electricity of the St. Louis Exposition,
was introduced and gave a short address. He extended a hearty invitation to the association to
bold the 1904 meeting in St. Louis. The week of
September 12-17, 1904, is a special electrical week
at the exposition, and Professor Goldsborough suar.eested that this would be an excellent time to hold
He said the fair association would
the convention.
supply a place to hold the meetings and would aswritten invitation from Pressist in other ways.
ident R. D. Francis of the World's Fair to the same
Immediately following the reading
effect was read.
of President Francis' invitation, and just before
adjournment for the day, a motion to have the
next meeting in St. Louis was carried. The IQ04
convention will therefore be held in St. Louis dur-

A

ing the

week of September

12th.

Telephone Development."
The development
in the East in recent years is somewhat surprising.
Even in the New England states, where,
UD to two years ago, it was impossible to obtain a
footing, the people are awakening to the benefits to
be derived from competition, and Independent comern

shown

panies are getting franchises in nearly all the larger
cities.
L. W. Stanton of Cleveland, Ohio, gave a
short illustrated talk on the economies in -operating
telephone exchanges. His suggestions were valuaule

and instructive.
J. G. Ihmsen then arose to introduce a feature not
down on the programme. Prefacing his action by
a brief speech, he presented President Thomas with
a fine gold watch and fob as a token of appreciation
of his

untiring efforts in behalf of the association.

Judge Thomas responded

features of the programme were
well arranged and successfully carried out, which
assured
when
result was
J. G. Ihmsen was made
chairman of the local committee of arrangemerits.
the other members of which were H. D. Critchfield,
W. Forman Collins. Henrv Shafer. A. E. Barker.
At
C. W. Stiger. H. B. McMeal and T. R. Dare.
7 p. m. on Wednesday a narty of about 100 left
the Auditorium in laree tally-hos for a long drive
through the South Side boulevards and park, the
Here a speride terminating at Sans Souci-Park.
was given,
cial high-class vaudeville oerformance
reserved seats at which had previously been secured
by the committee for the convention guests.

session of

Thursday was convened

The name

of the Hon.

Hugh Dougherty

of Bluff-

dency. There were no other nominations, and the
secretary was instructed to cast one ballot for Mr.
Dougherty, which was done. Mr. C. W. Kline of
the Interstate Telephone Company of New Jersey,
Hazleton, Pa., was also unanimously elected vicepresident and Frank G. Jones of Chicago was elected
secretary and treasurer.
nominating committee was appointed to present
a list of names to constitute the executive committee.
The committee report was accepted, and the
following-named were declared elected members of
the executive committee: W. E. Goldsborough, St.
Louis, Mo.; H. D. Critchfield, Chicago; J. G. Ihmsen, Chicago; Thomas Finucan, Rochester, N. Y.
W. E. Doolittle, Lafayette, Ind. C. E. Tarte, Grand
Rapids, Mich. E. E. Clement, Washington, D. C.
Capt. E. H. Moulton. Minneapolis, Minn., and A. L.
Tatetu, Louisville, Ky. The president and secretary
of the association are included in the executive committee by the constitution.
Before adjourning H. D. Critchfield suggested a
vote of thanks to the retiring officers for their excellent work in behalf of the association, and the
motion was carried unanimously.
The convention then adjourned to meet in St.

A

;

;

Louis in September, 1904.

The New

President.

After the adjournment of Wednesday's session a
group picture of most of the delegates was taken
on the steps of the Art Institute. This picture is
reproduced on page 505. Mr. Hugh Dougherty,
who was elected president at Thursday's session,
is shown standing in the front row, and is indicated
by a cross. Mr. Dougherty is one of the most prominent of Independent telephone-exchange operators,
and is highly esteemed as a man of approved integrity and conservative judgment. He has been
identified with the Independent Telephone Association of the United States since its organization and

was

vice-president when promoted to the presiis
president of the United Telephone
Company of Bl'iiffton, Ind., and a director of the
New Long-distance Telephone Company of Indianapolis.
His counsel has always been highly valued by his associates in the association, and his
report from the patent-litigation committee was one
of the most important features of the convention.
It is safe to say that a report from no other man
in
the society would carry greater weight.
Mr.
Dougherty was not present when elected to the
presidency, as he was compelled to leave on Wednesday evening, to attend the exercises marking his
daughter's graduation.
first

dency.

He
-

Attendance of Exchange Operators.
In addition to the old "stand-bys" mentioned in
the introductory paragraph of this report, there was
a fair attendance of men actually engaged in the
operation of Independent telephone exchanges. Following is the list
Alderson.

.T.

Ames.

Z

F.

W

Barnett, .Tames
Bishop, Fred

Mineral Point. Wis.
Rutland, III.

F

R.

Memphis. Mo.
Central City, Iowa
Muncie. Ind.
Hutchinson, Kan.

.Tr

L

Burr. C
Christian, George

Ohio

Gallipolis,
"W.,

Troy Telephone Company..-.
Troy, Ohio

Conklin, A. B., Interstate Telephone

Company

Aurora, III.
Muncie. Ind.
Telephone and Telegraph
Company
Trenton, N. .T.
Donald, .T. B., Western Telephone Company
Calgary, Alberta, Can.
La Porte. Ind.
Borland. P. O.
Douglass, H. A., Citizens' Telephone Comnany
Curren. A.

.7

Demarest. F,

Ebert. \V.

A.. Interstate

Jackson, Mich.
Effingham. Kan.

B

Ellenwood. W. R
Emrick, C. E., Progress Telephone and

Comnany

W

Fair. George

I.<eon.

Iowa

Telegraph

West Milton, Ohio
Chrisman,

Fennell, W. F
Fisher. John. Citizens' Telephone

Forbes. C.
Electric
at

10:45
Tarte,

m. President Thomas introduced C. F.
general manao-er of the Citizens' Telephone Company
of Grand Raoids, Mich., whn reaH an excellent paper
on "The Value of Good Work." This paner will
be presented in full in a future issue of the Westprn
The next naper read was by F. A. DeElectrician.
marest of Trenton, N. J. This paper was on "Easta.

manner.

fitting

III.

Charleston, S. C.

Company
Grand Rapids, Mich.

Thursday's Session.

The

a

ton, Ind., was presented to the convention by H. D.
Critchfield of Chicago as a candidate for the presi-

Bums,

Wednesday Evening's Entertainment.
The entertainment

in

Election of Officers and Adjournment.

Bromley. Thomas.

Now

to a vote the amendments were unanimously adopted.
The new constitution is as follows

507

W.,

TTnlted

Telephone,

Telegraph

Comnany

Freeman. Frank

R..

and
Chicago

Union Telephone Company....
Dodgeville.

French. O.

F..

Federal Telephone

Wis.

Company
Cleveland. Ohio

Hall, Wllber, Eddyville Telephone

Companv

Eddyville. Iowa
Hallowav, W. B. ("with Mrs. IlaUoway). Eddyville
Eddyville, Iowa
Telephone Company
Marion. Iowa
;.-.:.
Hampton. E. C
La Porte, Ind.
Hans. W.

W
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Hodges, Louis

Monroe Telephone Company

A.,

Monroe. \\ Is.
Sherman. Texas
Norwalk. Ohio

Holmes, OeoVge

Howk.

h

C.

Huhliard,

T.,

I.

Ottumwa Telephone Company

Ottumwa. Iowa

A. L.. Independent Consolklated TeleWe.vauwega, Wis.
phone Company of AVisconsln
W. C. Bllssfield Telephone Company

liiitchinsoc.
Jcpsrin.
'

BlissBeld. Mich.
Victoria, 111.

V

.

A

.1ohn.«in. F.
.Tolin^on, Koy H.,

Ogle County Telephone Company.
Oregon, III.
Bremen, Ind.
.

,,.,'.

C

Kc intz,

W

Dodgerille, Wis.

I.lndscy. W.
Miller, Robert
Nelson, H., Dane

Mnncle. lud.

County Telephone Company
Madison,

Dane County Telephone Company.

Nelson, B. N.,

.

.

VTIs.
.

Madison, Wis.
Pancost, H. E., Northern Illinois Telephone ComMendota, III.
pany
Penn, "Jerome, Washington Home Telephone Company
Washington Court tlouse, Ohio
Bay City, Mich.
Price H A
Bay CTty, Mich.
Itemey, 6. D
Uentz. John, Bllssueld Telephone Company
Blissfleld, Mich.
Reeve, C. A., Plymouth Telephone Company
Plymoatb, Ind.
ReV, 6., North Manchester Telephone Company....
North Manchester, Ind.
Muskegon, Mich.
Robinson. William
Dwight, 111.
Rouder. B
York, Pa.
Rudv. I}. B., York Telephone Company

O

Ru.'^ning. F.
.Sale,

B

H.

Indianapolis, Ind.
Indianapolis. Ind.
Johnstown. Pa.

E D

Schade

W. B

Serviss.

Owosso. Mich.

M

Wanatah. Ind.
Company. .Casey, 111.
Muskegon, Mlcli.

i^herman. O.
Sblmel, C. W., Shimel Telephone
Smith, D.
Smith, J. A
Stacey. A., Citizens' Telephone

.

Bcllflower,

Grand Rapids, Mich.

Company

PIneville Telephone

Starkey, N.,

PIneville,

Stevens,

C.

F.,

III.

Company

Princeton Telephone

Ky.

Company....
Ind.
Nappanee, Ind.

Company
Lancaster, Wis.

M

Havana, Cuba

Talbrett. W.
Tarte, C. E., Citizens* Telephone

Trask.

Company
Grand Rapids, Mich.

O

C.

Springflcld.

Van Cundv. H
Van Middlesworth, W.,

Saybrook.

Telephone

(Mlizens"

Mn.

Welnls. P. J
Wilson. D. B
Winter. H. c.,

wis.
Monroe. Wis.

Shelbyville.

IntL

Dane County Telephone Company..
Madison.

Wis.

Convention Notes and Personal Gossip.
George
every

Conover of Cliicago was "right there"

\\'.

day.

Edward

.•>Lttomey

Clement

E.

of

Washington,

D. C, was at the convention.

The Edison Lamp Works
was represented by John

I.

Harrison,

N.

J.,

late.

F. Kirkpatrick of the McRoy Clay
of Brazil, Ind., was, as usual, decidedly "in
evidence."

Manager E.

Works

Hughes, representing J. F. Butterfield,
engineer and contractor, Chicago, was in
attendance.
R.

electrical

Western Manager Charles L. Hibbard of the VarDuplex Magnet Company was, of course, among

ley

those

present.

were talked, as usual, in a most fluent
manner by President Jones of the American Electric
Fuse Company.
Fuses

Messrs. Turley and Smith of the Chicago Insulated
Wire Company were in attendance on the last day
of the convention.

W.

Stanton, the able consulting telephone
engineer of Cleveland, was one of those who came

Leroy

in

on Wednesday.

Edgar H. Hammond,
ner, kept the American
office well

his usual energetic manElectrical Works' western

in

to the front.

Providence, R.
of

Manager

J.

I.,

L.

came

to the front in the person

Putnam

of the Clark Automatic

Switchboard Company.

The W.

G.

Nagel Electric Company was repreThis concern made no

sented by E. J. Paradis.
attempt at an exhibit.

M. M. Clark of the
LaSalle

Electric

on hand, pushing

department of the
Chicago was daily

battery

Company of
his batteries.

William H. Slingluff of the J. A. Roebling's Sons
Company mingled with the convention people in
the rotunda of the .\uditorium.
Secretary and General Manager S. W. Moon put
in an appearance, representing the Illinois Electric
Specially Company of Chicago.

The Independent Construction Company
bald, Ohio,

and Kankakee,

son of Manager A.

J.

III.,

appeared

of .Archi-

in the per-

Vernier.

C. W. Farr of the Farr Telephone and Construction Supply Company was on hand, and this time
no effort was made to have an exhibit.

H. Grant Thompson and H.

Miller of Chicago, the well-known
telephone engineer and author, was an interested
visitor at the sessions of the convention.

Kempster

H.

P.

B.

Clausen, the well-known engineer of the
Electric
Telephone Company, Chicago,
daily attendance at the convention.

-American

was

in

Noblett of the E. J. Noblelt Company, Chimaker of telephone cabinet wor'k and other
specialties, was in attendance at the convention.
E.
cago,

J.

H. H. Hipwell of the Hipwell Manufacturing
Company, manufacturer of high-grade telephones
and switchboards, came up from Allegheny, Pa.
President and Treasurer John Fowler of the FowCompany, producer and wholesaler of
white-cedar products, dropped in on Wednesday.
ler-Jacobs

Frank B. Cook made a most interesting exhibit
Cook terminals and protectors. Rumor has
that the Cook factory is filled to overflowing with

of the
it

orders.

Western Telephone Manufacturing Company was warmly greeted by many
Mr. Keelyn is considered the father of the
friends.
J.

E. Keelyn of the

association.

The Bogue and Crowe Manufacturing Company,
worker, presented a line of name-plates of
A. S. Porter
to telephone manufacturers.
represented this company.
nietal

Of course, L. L. Sands of the Williams-Abbott
Electric Company of Cleveland put in an appearance
and brought with him quite an interesting exhibit
of the products of his factor>-.

The Valentine-Clark Company was decidedly
the swim.
tine,

Secretary and

President E. H. ValenTreasurer E. L. Clark, F. L.

McGillan and Joseph Greenwood.

W. P. Bowring, secretary and treasurer of the
C. H. Worcester Company, was one of the interMr. Bowring
ested pole men at the convention.
looked after the interest of the Worcester company
in his usual affable manner.
H. McGill of the Crescent Company, Omaha
Building.
Chicago,
was on hand Thursday at
J.

Auditorium. 'The Crescent soldering stick alleady has many friends among telephone mechanics
its virtues are leading daily to increased sales.

J.

Minhinwick, rep-

resenting the New Haven Novelty Machine Company, presented this company's new device, through

;

Of

course.

James

S.

Cuming
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The Miller anchor has won great favor with
telephone-construction men, owing to the ease with
which it can be applied and the solidity of its grip
in the earth.
chors.

The Stromberg-Carlson Telephone Manufacturing
Company of Chicago and Rochester appeared with
usual "army" of representatives.
.Among those
present were A. Stromberg, E. L. Brown, C. W.
Stiger, D. M. Christ. W. D. Christ, J. J. Nate, E. C.
Lewis, E. P. Shafer, F. L. Martin, G. Babcock and
Mr. Jackraan.
Its

President Henrj- Shafer of the International Tele-

phone Manufacturing Company, like the majority of
telephone manufacturers in Chicago, made no
attempt at an exhibit. Mr. Shafer was, however,
constantly on hand, as were Vice-president W.
E. McCormick, Sales Manager F. L. Middleton and
the

Secretary

J.

C.

Burmeister.

"Bond

issues financed" was an advertisement indicative of the interest in telephone purchase now
being taken by the Royal Trust Company Bank of
Chicago.
This bank acts as trustee for all classes
of bonds in all states and territories, registrar and
transfer agent of stock and financial agent and depository under consolidations.

Francis Beidler & Co., producers and w'holesalers
of forest products, were represented by M. B. Cross,
manager of the cedar department, and W. G. Ramshaw. This company displayed a unique sign on the
main floor, representing a number of cedar poles,
which attracted considerable attention. Beidler &
Co. continue to do a large business.

Western Manager E.

L. Draffin of the

Gould Stor-

age Battery Company made no exhibit, but was in
constant attendance at the convention. Under Mr.
Draflin's management the Gould storage battery has

found its wav' into many telephonic exchanges
throughout the West, and the company's prospects
in this direction never looked better.

in

On hand were

the

of

Solomon.

General Manager J. Cecil Finch of the Chicago
Pay Station Company was early on hand and stayed

H.

"Joe" Williams of the Williams Electric Telephone Company of Cleveland was, of course, one
of those who mingled with the guests.

ill.

Com-

.Racine,

pany

which the wiped joint on terminal heads may be
done away with.

interest

Princeton,
Stoops, Claude R
Stratton, C. D., Union Telephone

June

The Swedish-American Telephone Company, although making no exhibit, was not forgotten by
any means. President E. B. Overshiner, General
Manager Macklin, State Manager A. V. Overshiner
and J. A. Russell were on hand. An automobile
was constantly ready for the transportation of
itors to the Swedish-American factory.

Of course, Lindsley
known pole dealer, was

tions.

Oscar L. Gagg was on hand calling attention of
telephone people to the product of the Jones
Perpetual Ledger Company.
The books of this institution were of decided interest to telephonic accountants, and were on exhibition in Chicago at 171
LaSalle Street.
the

Sterling Electric Company. Lafayette, Ind.,
most of the other manufacturers, made no exhibit.
On hand, how-ever. were H. F. Doolittle.
President W. E.
F. E. Rotchka and Evan Shelby.
Doolittle was prevented by pressing business from
putting in an appearance.

The

like

The Monarch Telephone and Manufacturing Company of Chicago invited exchange managers to visit
its parlor and examine the parts that made Monarch
telephones famous. The company's interests were
looked after by President E. E. Yaxley, W. H.
Trimm and J. C. Hubacher.
A. T. Naugle, manager of the cedar-pole department of the E. E. Naugle Tie Company, Chicago,
was warmly received bv his many acquaintances at
Mr. Nau.gle made no attempt at
the convention.
an exhibit, but looked after the interests of his
company with tact and skill.
J. J. Lothian represented Baker & Co of Newark. N. J., the gold, silver and platinum refiners, and
told the convention people all they needed to know
about platinum and its applicability in telephonic
Mr. Lothian presented a souvenir in
construction.
the form of a celluloid pocket rule.

Bros. Company, Chicago, producer
cedar poles, took advantage of the convention,
and Messrs. Carney and Kaufman took care to impress exchange managers with the merits of the
Carney products. This company is well fitted for
furnishing the best in the cedar line.

The Carney

of

The North Electric Company of Cleveland this
tnne made no exhibit, but was represented by
President Charles North, L. G. Bowman of the sales
department and F. F. Sapp, manager of the advertising department.
.\ souvenir w-as given away in
the form of a miniature gold transmitter.
President Miller of the Miller .Anchor Company
of Norwalk, Ohio, made an interesting exhibit of
the Miller pole anchor and augur for setting an-

Bros. Company, the welldecidedly in evidence. On

hand were George L. Lindsley. Edward -A. Lindsley
and J. A. Navarre. Lindsley Bros, is one of the
most successful firms of pole dealers in the United
States, and the Lindsley "cat" is now looked upon
as a trademark that reads "fair dealing."
I.

of the Central Tele-

phone and Electric Company of St. Louis was on
hand. Mr. Cuming built up one of the most prosperous telephone businesses in the Southwest, and
he is an ever-welcome guest at telephone conven-

vis-

Maltby. the energetic manager of the Maltby

-A.

Lumber Company
as

licity,

of

Bay

City, Mich.,

was on hand

Maltby is a firm believer in publong experience has enabled him to
most of every convention. Mr. Maltby
Mr.

usual.

and

his

inake the
reports a good business in poles and ties and states
that the outlook for fall trade is unusually bright.
G. P. Gleason came
sentative of President

from

St.

Louis as the repre-

Henry Wrape of the .American Carbon Battery Company,
jlr. Gleason presented a line of samples of telephone carbons and
carbon battery specialties.
This company has be.gun the manufacture of electrical porcelain, and
there were also presented samples of this class of
ware.

H. E. Cobb, manufacturer's agent. Chicago, displayed a line of new glass insulators for telephone
lines, manufactured by the Ohio Valley Glass Company of Pleasant City, Ohio. ^Ir. Cobb was kept
Inisy explaining the merits of these insulators.
Mr.
Cobb also represented the Crawfordsville Wire and
Nail Company, maker of telephone and telegraph
wire, and was assisted by Charles O. Hatch.

The Chicago Telephone Supply Company of Elkwas represented by President G. A. Briggs,
Secretary H. C. Randall and S. .A. Duvall. This
company has just brought out a new switchboard.
The peculiarity of this board is its tubular drop and
jack, which is individually removable.
drop
Its
coils, too, are removable in 30 seconds from the drop
without tools and with the drop still in the board.
hart, Ind.,

Mr. Murdock of William J. Murdock & Co. of
Chelsea, Mass., came to the front with one of the
most unique souvenirs at the convention. Mr. Murdock presented an attachment for the coat lapel in
the form of a full-sized transmitter shell, upon which
was inscribed "talk to Murdock." Mr. Murdock
is the well-known advocate of the "solid" receiver
that has

won

so

much

favor in the electrical trade.

This time the Standard Underground Cable Company sent three representatives to the convention.
-As usual. Western Manager J. R. Wiley was on
hand, accompanied by W. M. Rogers.
F. S. Viele
of the construction department came in from Pittsburg. Mr. Viele has not been a resident of Chicago
for a number of years, and was warmly welcomed
liy his many friends on this his return to his old
territory.

The Kellogg Switchboard and Supply Company
put up a splendid front at the convention. No attempt was made at an exhibit other than an invitation to visit the Kellogg company's large factory

June

WESTERN ELECTRICIAN

27, 1903

on the West Side. Following is a list
were on hand
Milo G. Kellogg, L.
Kempster B. Miller, F. W. Dunbar,
merque, A. E. Barker, W'm. J. Gunn,
C. P. Piatt. S, E. Piatt. G. H. Lutz,
worth, R. S. Mueller, R. H. Manson,
and others.
:

of those who
D. Kellogg,
F.

T.

Dom-

A. B. Kratz,
G. L. AinesW. R. Hind

President P. C. Burns and General Manager
Ihmsen of the American Electric Telephone Company were constantly in attendance.
Mr. Ihmsen

won

the praises of all hands through his courtes}^ in
looking after the visiting delegates. However, at
every convention where the interests of the Independent people are at stake Messrs. Burns and Ihmsen are constantly on the lookout to do good turns
for everybody.

The Gordon Battery Company made
of

hibit

product

its

quite an exin one of the parlors on the

Gordon cells were explained by Westsixth floor.
Aeent E. M. Deems and Electrician W. C.
Banks of the company's New York office. The Gordon battery is a great favorite in the electrical trade,
and as this company is ahvays studying improvement, the Gordon Battery Company's parlor was an
ern

object of interest to telephonic people.
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pany, was always on hand and explained the advantages of automatic operation in telephone-exchange
service in contradistinction to the young-lady operator.
Mr. Crook had a line of automobiles constantly on hand in front of the Auditorium, and
many visitors were whirled over to the West Side
for a glimpse of the Automatic Electric Company's
magnificent factoo'. Incidentally, it may be said
that

a

visit

to

this

Institution,

as

usual,

reveals

a

surprise to the out-of-town Independent telephone
man in that few people realize the extent of the
completeness of the Automatic Electric Company's
large factory.

The American Stone Conduit Company, Chicago,
manufacturer of "stone pipe," was represented by
W. Dunbar, H. C. Avery and W. W. Smythe, Jr.
The attractive booklet, "Are You Interested in Conduits?" was distributed among the delegates by this
company. Mr. Smythe made his debut as a conduit

man at this telephone convention. He has recently received an appointment as a repreesntative
of the American Stone Conduit Company, Chicago,
and the convention at the Auditorium was his first
opportunity to talk "stone pipe" to an aggregation
of telephone men. His energy in the electrical business Is well known, and the little pamphlet he dis-

President Joseph C. Belden of the Belden Manuufacturing Company was in constant attendance.
Mr. Belden, until about a year ago, was prominently
connected with the Kellogg Switchboard and Supply Company, but severed his connection from this
latter institution to start in business for himself as
The Belden
a manufacturer of insulated wires.

Manufacturing Company is now running full blast
on the North Side, Chicago, with orders that keep
the factor}' busy at practically its full capacity.

&

to appreciate

the merits of the specialties, samples
should be inspected.

Simple Means of Installing a Terminal
Head.
The accompanying

show a new manner of

cuts

connecting a cable to a terminal head by means of
what Is termed a "novelty nozzle." similar to what
is known as the "novelty sleeve" used in splicing
cable and manufactured by the New Haven Novelty

Machine Company.

The nozzle consists of three parts. They are the
stud, which is set in the terminal head ; the soldering
sleeve, which has a tinned^ and tapered lip, and a
With

lock or retaining nut.

wipe joint

is

this

stj'le

of nozzle a

done away with and the terminal

is

as easy to install as a pot head.
The solder is run
inside of the tinned and tapered lip, with a soldering
iron, forming a strong and complete joint.
The operation of connecting the cable to the terminal head and sealing it by this joint is quite simple.
The lock nut is first slipped over the cable, and
then the soldering sleeve is soldered onto the cable
in its

proper place, which

is

determined by measure-

ment. Before passing the cable end Into the terminal
head, a sufficient amount of lead casing of the cable
is stripped off to enable the cable wires to be connected to the terminal connections on the Inside of
the terminal head. The cable Is passed through the
stud into the terminal head, then the lock nut is
slipped to its place and screwed hard to the stud In
the terminal head, and the operation is complete.

Miller Hopkins, vice-president of A. P. Hopkins
Co., Escanaba. Mich., producers of cedar poles

ties, is a conspicuous figure at electric-light and
telephone conventions, and this occasion was no
exception. Mr. Hopkins is one of the most genial
men in the cedar business, and in addition to being
ever on the alert to talk "shop'' he has the pleasant
"Hopkins'
faculty of making a host of friends.
Choice" was seen all over the hotel, and many visitors visited the Hopkins parlor to make further

and

inquiry.

The convention was made noteworthy by the retirement of Judge James M. Thomas of New York,
the president for six years and the only president
of the association up to this meeting. Originally
from Chillicothe, Ohio, where he served as probate
judge, Judge Thomas has achieved a commanding
position in the Independent telephone field, and his
services have been of great value to, the association.
He retires to practice law in New York city, having
an office at 68 William Street. Many friends wish
him success.
The Eureka Electric Company of Chicago displayed
a very catchy sign, "Good Enough for Uncle Sam
Good Enough for You," indicative of its success in
securing government orders after rigid tests. This
company was represented by I. J. Kusel, Harry
Kusel. D. L. Canman, R. S. Mitten and Sales Manager H. P. Didriksen. Incidentally, it may be noted
that the Eureka company has just placed on the
market a new Bell style "ring-down" switchboard.
This board is made in two styles, and possesses
many novel points worthy of investigation.

The Turner Brass Works, Chicago, made quite
an exhibit in one of the parlors, showing different
applicable to telephonic
work. Special attention was called to the company's gasoline torch. The interests of the company
were looked after by Thomas R. Ferris, Charles H.
Binkley, P. Henderson, F. A. Reid and A. W.
Straight. The company distributed handsome souvenirs in the form of a paper knife and paper weight.
Anyone who witnessed the scramble for these souvenirs could testify that they were greatly appre-

of metal

lines

specialties

ciated.

Hubbard
came

&

Co., construction material, of Pittsto the front in the person of General
Superintendent C. Seyler. Mr. Seyler was in daily
attendance during the sessions of the convention.

burg,

Few

persons except those

who have made

the trip

&

to Hubbard
Co.'s Pittsburg plant realize the 'exThe Hubbard plant
tent of this company's works.
covers a large area just outside of Pittsburg, and
to realize the extent of the business done by this
company in the manufacture of telephone construction snecialties alone all that is necessary is a walk
through the plant.

The Moon Manufacturing Company of Chicago
made no attempt at an extensive exhibit, but Messrs.
Procunier and Wood were constantly on hand.
There was shown, however. In one of the parlors
a Moon terminal head. This terminal head may
be fitted with carbon arresters or with copper arresters.
The Moon terminal has certain valuable
features which afford the surest protection to tele-

phonic conductors, and in evidence of this fact the

Moon company offers the records of ser\'ice of the
Moon terminal. The peculiarity of the carbon arrester in the Moon terminal head Is that It will
withstand

without

tion is called to the

Injury

Moon

heavy currents. Attenouter case or storm box.

As usual, J. F. Crook, that courteous and energetic representative of the Automatic Electric Com-

NEW MEANS OF CONNECTING CABLE TO TERMINAL HEAD.
tributed In the interests of his Institution, referred
to above, spoke well for his grasp of the needs of
contractors in telephonic underground work.

The
Fisher

and Hatch Book Typewriter and
Book Typewriter Company made a very

Elliott

the
In-

teresting exhibit in a parlor at the Auditorium under the care of Manager M. B. Locke of these companies' railway department. These companies, showed

Fisher and Elliott billing machines and illustrated
application in the business of the New York

their

Telephone Company, the New York and New JerTelephone Company and the Cleveland Telephone Company, showing the writing of monthly

The advantages of the "novelty nozzle" are many.
terminal may be fastened in place on the pole
before the cable Is attached, and, of course, there
is no wipe joint used.
Any lineman can solder this
connection. The Moon Manufacturing Company of
Chicago is using this style of nozzle and is placing
it
in the Moon terminal head where desired, with
no additional cost.
'l"he

Mietz

& Weiss

statements for toll charges, installation order forms,
time books, pay rolls, instrument and pole records,
purchasing department orders, tabulated forms, etc.
As the telephone-exchange business has become so
vast, the applicability of a typewriter on this unique
work was of decided Interest and excited much comment on the part of exchange managers.

The exhibit of the Thomas E. Clark Wireless
Telegraph and Telephone Company was pronounced
one of the most interesting at the Auditorium. In
charge of the apparatus were Secretary and Treasurer Gustave E. Riefstahl and Advertising Manager Ackland Stiling. The Clark Wireless company
had a full set of space-telegraph Instruments, and
sent messages and recorded them between two adjoining rooms. Incidentally, it should be noted that
this company manufactures wireless apparatus, but
it does not install the outfits.
In a word, it does
a simple manufacturing business, and the purchaser
is obliged to set up his own apparatus.
The company desires particular attention

Portable Electric light
Plant.

sey

The

departure in the kinetoscope or moving-picture line, is a complete electric-lighting outfit
built by A. Mietz, 128 Mott Street. New York.
It
has been transported to India, where it is expected
to reap a large profit for its owners.
The outfit,
latest

which

is shown in the accompanying picture, will
drawn through the country by horses or bullocks,
from one town to another, and moving pictures will

be

be presented with an arc light operated by electricity
generated by the machine. Some 800 feet of conducting wire are provided, so that the apparatus

called to this fact,

many buyers

of space-telegraph outfits seem to
misunderstand the exact nature of the Thomas E.

as

Clark Wireless Telegraph and Telephone Company's
business.

The National Telephone Supply Company, 1430
Superior Street, Cleveland, under the management
of Fred P. Auxer, made an exhibit of decided InMr. Auxer
terest to telephone construction men.
presented as his most Interesting specialty the National cable hanger. This hanger has already met
with decided favor on the part of the Independent
telephone people, as It is simple, durable, readily
adjustable and in all a thoroughly practicable deWhen this hanger is attached to the cable
vice.
The National
it holds it in an absolutely tight grip.
compan}- also exhibited a line of Marlin cable hangers.
This last-mentioned type of hanger is equipped
with only the long-fiber American hemp, and the
hooks are neat and durable. Mr. Auxer also exhibited the company's type of "unbreakable" malleable
messenger hangers. There was also exploited galvanlzed-pole protection strips. The National Telephone Supply Company has made a specialty of construction equipment, and purchasers of this line of
telephone specialties will find It to their interest
to correspond with the company. In order, however.

MEITZ & WEISS PORTABLE ELECTRIC-LIGHT PLANT
can be placed in any convenient location outside of
the theater or hall.
The machine consists of a standard truck, built
of steel, upon which are mounted a kerosene engine,
dynamo and water and oil tanks. The engine is of
four horsepower, and drives by belt a General Electric generator of 2% kilowatts capacity.
The large
tank. In the center of the truck, contains water, which,
by means of a small circulating pump, is forced
through the cylinder jacket for cooling purposes.
The oil supply Is sufficient for 10 hours. The weight,
with full supply of oil and water, is 4,500 pounds.
Mr. Mietz has built several outfits of this character,
which have been shipped to distant countries.
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Indiana Telephone Items.
The Charloucsville Telephone Company,
incorporated, will

btiild

recently

and operate telephone

in Hancock and Rush Counties.
Asa L.
free to stockholders.
breath, William C. White, John

The

lines

service will be

Sample, R. W. GilH. Lane and W. H.

Lee of Charlottesville are the incorporators.
At a recent meeting of the Manufacturers' Association in Evansville the principal subject under discussion was the municipal telephone question. Major
Rosencranz gave the history of the municipal telephone from its first inception. Mayor Covert was
present and predicted the success of the municipal
telephone company.
The Mooresville Home Telephone Company has
increased its capital stock from $io.oco to $25,000.
The company will now proceed to finish tlie line from
Mooresville to Edgerton and make other e.Ntensions.
S. E. Mentzer is president and G. E. Spake, secretao'.

Notices to corporations are being sent out by
the state auditor relative to the approaching session
of the Indiana State Board of Tax Commissioners.
The hearing of statements regarding the assessment
of the properties of telephone and telegraph companies will begin July 28th.
The City Council of Portland has sustained the
mayor in the veto of the ordinance granting a fran-

A

new
chise to the Hoosier Telephone Company.
franchise ordinance will be passed. The company's
managers say they arc ready to contract for the
erection of a plant and the stringing of wires in the
21 counties named in its articles of incorporation.
stock company composed of business men has
been organized to purchase and operate the Converse

A

now owned by Barger & Son, and
the Converse electric-light plant, owned by H. S.
plant is taken at $S,oco.
The
telephone
Bowers.
The amount of capital subscribed is $25,000. A new
telephone plant,

and the plants will
be operated under one management. The telephone

power house

will be constructed

lines will be extended.
The strike among the Central

Union and the New
Teleplione Company's linemen in Indianapolis assumed a serious phase last week. For over four
weeks they have been out and commanded the field
against all recruits. Last week the telephone companies procured 'police powers for a number of
"watchmen." It turned out that these "watchmen"
were experienced linemen and were put to work
stringing wires and making repairs. The strikers
approached them, and it is alleged assaulted them
One of the watchmen used his revolver, shooting
another man in the shoulder. Upon his arrest the
companies furnished bond for his release. The city
The matter has
at once revoked the police powers.
been referred to Labor Commissioner McCormack,
who will endeavor to settle the trouble between the
R.
linemen and their employers.

Telephone News from the Northwest.
The Supreme Court of Minnesota has handed
down a decision in the suit of the Northwestern
Telephone Exchange Company against the Twin City
Telephone Company, in favor of the former. The
Twin City company, in constructing lines in Minneapolis, ran some of its lines under the wires of
the Northwestern, thereby cutting off the lattei
from adding lines on its poles between the crossarms
The court holds
already in place- and the ground.
that the newer company is bound to pass its wires
company,
which
is held to
older
over those of the
have prior rights. The court declines to pass upon
the Northwestern's claim to all the space between
its wires and the ground.
The Twin City Telephone Company of Minneapolis
has ignored a resolution of the council which rework for three blocks
Street North, where the council has
granted a railroad company the right to build tracks.
The telephone company asserts that the council cannot grant this right to a railroad company.
The city of Brookings, S. D., has closed a deal
for the purchase of the telephone exchange.
quires

on

constructing subway

Second

The Elk Mound Telephone Company has been
at Elk Mound, Wis., with a capital of $5,000
to build a line to Fall City and to Amy.
A company has been formed at Nebagamon, Wis.,
formed

to

install

a

local

exchange.

It

will

connect

with

from Ashland to Superior.
The Michigan Telephone Company will move its
exchange at Menominee, Mich., to new quarters in

the

toll

line to be built

A

modem switchboard
the new Spies Building.
of multiple type, central energy, will be installed.
The Independent Mutual Telephone Company of
Shenandoah, Iowa, has declared a dividend of five
per cent, on preferred stock and "jV-i on common.
The Rural Telephone Company

at

.^nita.

Iowa,

has bought the local exchange of Mussen Bros., and
will secure toll connections over the lines of the
latter.
This leaves but one local exchange in Anita.

The Washington Telephone Company
ington, Iowa, has been
stock of $60,000. The

of

Wash-

with a capital
company will take over the
business of Robinson & Wilson, and will make improvements.
The Iowa Telephone Company has asked the council of Waterloo, Iowa, for permission to make extensive changes to

its

incorporated

system there.

Carl V. Dyvig will install a local telephone exchange at Inwood, Iowa.

The Rocky Mountain

Bell

Telephone Company

June

announces an increase, from July 1st, of the partyline service rate by 50 cents a month.
This increase
is due to increased wages paid to operators and to
linemen, and to the fact that the company's taxes
have been increased by assessing its franchise at

routes laid out, and the company will, therefore, receive a franchise to build and operate its system
through the court. On the other hand. Judge Nippert sustained the demurrer of the city in the case
of the Fitzsimmons Telephone Company, which had
applied for permission to change its system from
overhead to underground. The court holds that it
has jurisdiction in the case of a new company applying for a franchise, where the city authorities have
refused or neglected to take the matter up, but in
case of an operating company applying to be allowed
to change its system the court has nothing to do.
This is an important distinction, and will be studied
by telephone men in this state, as it is probably
the first of the kind to be decided.
The employes of the Independent telephone companies at Ironton, this state, and Ashland and Catelettsbiirg, Ky.. went out on a strike last week because of the employment of a number of non-union
men. The strike included operators, linemen and
clerks.

The commissioners of Butler County have granted
Oxford Telephone Company, Oxford, a franchise

the

country lines along the roads leading from
the county line.
Hamilton. Reiley,
the town
to
Jacksonboro, Collinsville and Somerville will all be
connected with Oxford in this way.
The Newark Telephone Company, Newark, has
been authorized by the secretary of state to increase
capital stock from $60,000 to $100,000.
The London Home Telephone Company, which

recently increased

its capital stock to $200,000, will
extensive improvements on its property,

stated.

is

the

The management

of Spring Grove Cemetery, Cintelephone system
grounds from the
office.
For many years a bell has been used to
notify employes when a funeral party has arrived
and the employes would be compelled to come to
the office to learn the details of their work. The
telephone system will do away with the bell tolling
and the trips to the office, as any part of the grounds
may be reached by it. There will also be pay stations installed, so that persons visiting the cemetery and having occasion to talk to anyone in the
city may do so.
The Cincinnati and Suburban Telephone Association will put in the system,
O. M. C.
cinnati, has decided to install a
that will reach all parts of the

Southern Telephone Developments.
The Caroleen-Henrietta Telephone Company has
Carolina.

The

Thomas
is

P.
$600.

Hamilton

Reynolds

is

interested.

Company

of

Central Union

nooga, Tenn., has received a charter. Capital, $5,000.
incorporators are Z. C. Patten. T. W. Fritts,

A

Sharp and others.

number of outside employes of

phone and Telegraph Company

the Georgia Telewent out on a strike

recently.

The construction department of the Bell Telephone Company is making estimates at Greensboro,
N. C, for cables, underground wires, etc., to be

Retires

Wabash,

from

Ind.
After 25 years of occupancy the Central Union
Telephone Company has, apparently, abandoned the
Wabash (Ind.) field. The company's franchise expired last week, and no application has been made
for

renewal.

a

dwindled

until

The

business of the

company has

said that the exchange

is opconsiderable loss each year, while the
Home Telephone Company has practically all the
valuable connections. When the Independent service

erated

at

it

Is

a

was established

several years ago the Central Union
gave service substantially free, but in spite of this
competition the Independent com.pany thrived, and
a year ago the Central Union returned to the old
rates, which are 50 per cent, above it competitor's,
with the result that it got no new business. A toll
station, however, will be maintained in Wabash.

Bell

Company

Issues

New

Stock.

The American Telephone and Telegraph Company's directors have voted to issue new stock
amounting to $21,943,200 to stockholders at par.
They also declared the regular quarterly dividend
of \V'2 per cent, and an extra dividend of threefourths of one per cent., payable July 15th. The
present authorized capital amounts to $250,000,000,
of which $136,826,600 Is outstanding. The current
issue is on the basis of one new share for five old
shares.
It
is
understood that the company has
$8,000,000 cash, but new construction and equipment
of the 36 sub-companies requires about $30,000,000.

TELEPHONE MEN.

The

Chatta-

The

L. J.

Western Elec-

The cen3, 1903.)
at a cost of about
including
central
$15,000,
equipment, poles, lines and
telephone boxes complete. There are already some
350 subscribers, and the present Income derived
amounts to $5,000 a year at the rate of $1 per month
for domestic and $2 for business telephones.
Port
Arthur, which is three miles distant from Fort William, has a similar system, and there is free exchange between the two towns. By parliamentary
enactment, neither town may sell, lease or impair
its system without the consent of the majority of
taxpayers of both towns. The cost of maintaining
the system Is not over $3,500 per annum for each
town, which also Includes Interest and sinking-fund
payments on 20-year debentures, provision for depreciation of plant and operating expenses.

Smith, manager of the Citizens' Telephone
Company of Houston. Texas, left Chicago on
Wednesday of last week for New York.
F.

Telephone

Canada.

Western Electrician of January
tral-energy system was put In

been chartered to operate a telephone line in North
capital stock

to

trician writes that the thriving towns of Port Arthur
at the head of Lake Superior,
are, so far, satisfied with their telephone service.
Fort William installed Its own telephone system,
in opposition to the Bell, in December last.
(See

to build

it

in

Canadian correspondent

and Fort William,

Probate Judge Nippert of Hamilton County has
overruled the demurrer of the city of Cincinnati
to the petition of the Cincinnati Telephone Company
by which it is sought to have the manner of laying
its system of underground wires defined and the

make some

Municipal Telephony
.\

Ohio Telephone Notes.

its

1903

phones removed from one location to another Probably no change will be devised for the present.

R.

$25,000.

2-j,

C.

Charles

Glldden, of Erie Telephone fame, and

J.

his wife have gone abroad to make an automobile
trip north of Christlania, Norway.
They hope to
go into the Arctic Circle. En route to Norway, they
will attend the Gordon Bennett international cup
race in Ireland.

rebuilding the recently absorbed local telephone company's plant in Greensboro.
L.

George F. Hurd, for the last 10 years in the treasurer's olfice of the American Telegraph and Telephone Company, died at his home in Swampscott,
Mass., June 17th. He had been in poor health for
several months, and heart failure was the immediate

The Expense

cause

used

in

The

of

Moving Telephones.

quarterly meeting of the managers of
Federal Telephone properties was held at the Electric Building, Cleveland. Ohio, on June 19th, when
nearly all were present. The managers of these
companies have established the custom of meeting
every three months to talk over matters in connection with their business, to secure uniform praclast

of

his

death.

H. Judson, general superintendent of the Twin
City Telephone Company of Minneapolis. Minn.,
has resigned to become genera] manager of the Home
Telephone Company at Kansas City. He will leave
on July 1st. Mr. Judson has been with the Twin
City company since its formation and was with Its
predecessor, the Mississippi "Valley Telephone Company, from its organization.
C.

tice.

One of the subjects discussed at the last meeting
was the manner of meeting the expense of installing,
removing and moving telephones from one place to
another at the request of patrons. Such expenses
vary from 50 cents for moving an instrument from
one side of

moving

a

room or

office to the

other to $t6 for

from one portion of a city to another.
This has always been met by making the rates high
enough to cover it, but President F. S. Dickson
of the Federal company. In discussing the matter,
it

is not an equitable arrangeseemingly no way of getting
around it. He said that a man might have his telenhone moved half a dozen times a year, and no one
but himself Is benefited, yet all are paying for the
work that It takes to do this. The man should pay
for it himself, and then this would permit a slight
reduction in the service rates. However, he said
the managers agreed to a man that they would prefer
to have the rates advanced rather than attempt to
collect charges from the ones who have their tele-

said that this In reality

ment, although there

is

MANUFACTURERS AND DEALERS.
The Stromberg-Carlson Telephone Manufacturing
Company of Chicago and Rochester has recently sold
magneto switchboard to the Deerfield Telephone
Company, North Benton, Ohio also a large number
of bridging telephones "to the GInton Telephone Coma

:

pany of Wilmington, Ohio.
The Eureka Electric Companv of Chicago announces that on June 19th Judge Shiras of the United
States Circuit Court for the Northern District of
Iowa, sitting at Dubuque, dismissed all suits filed on
the Meissner and Overshlner patents against the
Coimty Telephone and Telegraph Companj^ of Waterloo. Iowa.
These suits were defended by the Eureka
company, which guarantees that It will defend suits
filed

against

its

patrons for the use of

Its

apparatus

on the ground of alleged Infringement. The company is issuing a handsome new catalogue, which
is sent on request.
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Metered Telephone Service.

The Telephone and the Technical

Automatic telephone service in Chicago, as proposed by the Illinois Telephone and Telegraph Company, is a radical departure from methods heretofore adopted by any other operating company as
regards the methods of charging for service. The
Illinois company prefers to speak of this system as
the meter system intead of the measured-service
system, as it is more generally known. A telephone
will be placed in the oflice of any responsible individual or firm with the imderstanding that the
user shall pay five cents for each connection. This
does not mean that he must each time deposit a
five-cent piece in a slot machine, as in the present
That annoying feature is done
pay-station system.
away with by tlie meter on a selector switch at the
central office, directly connected to each telephone.
As soon as a call is made and a connection secured
this meter, which closely resembles a cyclometer,
registers the connection.
If the telephone called is
busy, no registration is made.
The Illinois company proposes to sell telephone
service on the same plan that gas companies sell gas.
It is estimated that there are 200,000 gas meters in
operation in Chicago. These meters are put in at
considerable expense streets must be torn up, pipes
laid and precautions taken to prevent leakage or
explosions. In fact, the average expense of installing
a gas meter is greater than that of installing a
telephone.
No one is required to use a certain
amount of gas per month or per annum, but each
patron pays for the amount actually used. The Illi-

—

nois Telephone and Telegraph Company believes that
there should be 250.C00 telephones in use in Chicago, taking the number of gas meters as a basis
of calculation. It plans to put the telephone in
reach of every person in the city who at any time
has a use for it.
It will be seen that the reading of its meters is a
simple proposition as compared to the reading of gas
meters. All telephone meters are in the exchange
building, and the greatest economy of time is therefore secured in keeping uo with the business.

GENERAL TELEPHONE NEWS.
of

Articles

association

have been

filed

b}''

the

Washtenaw Home Telephone Company, Ann Arbor,
Mich., with a capital of $250,000.

Henr>s O. F. Hutton and others of Blythedale,
Mo., are interested in the Blythedale Telephone
Company, recently incorporated with capital stock
J. C.

of $5,000,

The Algansee Rural Telephone Company has comits line into Quincy, Mich., and it connects
with the Michigan (Bell) Telenhone system and
with the local exchange at Quincy.
pleted

Bell Telephone Comincorporated.
The capital of the
incorporators
are J. F.
company is $20,000 and the
Le Peck, H. L. Rozier and E. J. Rozier.

The Cape Girardeau (Mo.)
has

pany'

been

The Livingstone Telephone Company has been
organized at Livingstone, Texas, for the purpose of
establishing a local telephone exchange at that place
and

to build lines to different points of that section.

Interstate Telegraph and Telephone Company
of Parkersburg, W. Va., has been incorporated with
a capital stock of $25,000 by Charles Bekure, Jr.,
E. E. Ryan, J. H. Fletcher. A. C. Budd and W. B.

The

Harley,

A

all

Parkersburg men.

company has been incorporated

to operate a
telephone system at Berwick, 111., under the name
of the A. B. C. Telephone Company. The capital
is $2,oco.
L, H. Robertson, Thomas Meadows and
C. L. Miller are the incorporators.

The Southern State Telephone and Telegraph
Company of Parkersburg, W. Va., has been incorporated with a capital stock of $25,000 to build and
operate lines. John Stander, Samuel Trissler and
other Parkersburg men are interested.
The Consolidated Telephone Company of El Reno,
has purchased the stock of the Oklahoma
Southwestern Telephone Company. Extensive improvements will be made, including an exchange
Okla.,

and additional wires from El Reno
T. Beeks is secretary of the company.

at Clinton, Okla.,

to Foss.

W.

The Cumberland Telephone and Telegraph Company has applied for a franchise to operate a plant
at Versailles, Ky.
The Town Council agreed to
grant the franchise on condition that the company
agree to charge subscribers in Woodford County
not more than $2 per month for service, but the
company has not yet concluded to bind itself to
these

terms.

.

Foote, general foreman of telegraphs and
telephones for the Southern Pacific Railroad, has
contracted with the Stromberg-Carlson Telephone
Manufacturing Compan}' of Chicago. 111., and
Rochester. N. Y., for equipment to be used on the
division from EI Paso to New Orleans.
Mr. Foote
is stringing copper circuits between cities, and from
stations to sections he uses grounded circuits.
This
places section, engine and work crews at the disposal
of the dispatcher. It is also proposed to place at
every blind siding some kind of a telephone or other
apparatus that will enable wrecking crews to communicate with the dispatcher.

A.

S.

School
Bv

J.

C.

'

Kelsey.

In this commercial age whenever a new branch of
science or industry exhibits unusual activity and
growing importance the authorities of our universities are ordinarily prompt in adopting a course of
instruction especially adapted to that particular work.
Electrical engineering, journalism, insurance and
commerce are some of the branches which in these
later days have received consideration by leading
universities.
A late and prominent branch of industry is that embraced by telephony, and this lusty offspring of electrical engineering now vigorously demands_ recognition.
But progress will be slow in
direction if we rely upon scholastic opinion.
to the adoption of the course of telephone
engineering at Purdue University inquiries were
made of many persons known to be interested in the
telephone and of a number of professors of electrical
engineering.
Nearly every person interrogated who
was interested in the telephone from a manufacturing or operating viewpoint was in favor of the movement, while nearly to a unit the idea was oppo.sed by
the college people on the ground that there was no
call for such a course.
There is a great deal of justification for the attitude of the teachers. For years they have tried to
look into the possibilities of the telephone.
There
was not much to look into, for the pains taken by
the telephone interests of past years to help them
were microscopic. In most of university laboratories, even to this day, a Blake set and an obsolete
drop are the sole representatives of a great branch
of electt^ical engineering.
Surely in these there is
not much to attract the teacher or the student, much
less induce him to look with favor upon the advantages of studying telephony as a life work.
this

For prior

But changes have taken place. Competition brings
out man's best effort. The old and experienced telephone man with his knowledge of detail has combined his talents with the later generation of electrical engineers, and as a result a system of engineering has been evolved which combines all the
lighter as well as much of the heavier construction
features of electrical engineering, making the practice of telephone engineering an acceptable profession.
However, to place telephone engineering
where it rightly belongs one thing yet remains, and
that is, the attention of the scientific world must be
attracted by our deeds and words.
The American
Institute of Electrical Engineers is the body to
which we look for the official expression of the
electrical profession.
Everything good, novel and
interesting is brought before this body in the fullness
of time. It is discussed freely and honestly, and if
found meritorious is given a place in the records
for all men to read and to think about.
If all the
telephone engineers had permission or had the inclination to take broad and comprehensive papers
before that body there is plenty of material— the
engineering world would more fully realize the
breadth of telephony and scientific men would take
more interest in studying the various and vexatious
problems now confronting the practice of telephone
engineering. But all that has been thus far brought
before the Institute is in general a sort of apology,
an evasion of the subject by a prolonged discussion
of rates, or an assurance that telephone engineering
is a broad profession.
It will take more than assurHow much better it
ances to establish this fact.
would be if an institute of telephone engineers could
be organized and pernetuated.
The general public has not been fully educated
as reeards the telephone. It has seen demonstrations
of light and power and transportation and has been
impressed.
But the telephone is not a spectacular
agency, and the public is not at all impressed. When
students enter college to take mechanical or electrical engineering they think they have a definite
But
idea of what they want and ask no questions.
regarding the teaching of telephone engineering
many questions are asked. What do you teach?
Of what value is it? Is it necessary? Why cannot
one learn in practical work? What is there about
a telephone that takes two whole years of study?
Whj^ my son could talk from the barn to the house
years ago.
And a more intelligent lot of questions is asked.
Are you
Is it of benefit to the telephone field?
training young men for the benefit of manufacturers? Are you trjang to make them conversant with
the operating side? Is the work of a practical nature? If we hire your graduates, will they be able
And last,
to take an active hand in our business?
but not least, are you Bell or Independent?
This last question cannot be evaded and will be
answered here. There seems to be no neutral ground,
and a school naturally has to seek neutral ground,
not being so constituted as to recognize business
complications.
Must the telephone be an exception?
The university works in the open field, and its investigations belong to the world. The apparatus it uses
must necessarily come from the open field. Freely
the open field gives and freely it should receive.
To say what should be taught would be imperlinent.
want to know that, for we want to make
As now
the course for you, to meet your needs.

—

We

I.
Paper read before the lodependenl Telephone Association
The author is
of the United Siates in Chicago on June 24, 1903.
professor of telephone engineering in Purdue University, Lafayette, Ind.
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planned and administered the telephone course begins in the junior year, after the student is grounded
in mathematics
and the fundamental principles of
electricity.
The regular electrical course is taken,
simply substituting the telephone for the steam engine.
1 he first consideration is a study of circuits,
beginning with the old series grounded system, on
through the metallic self-restoring drop period, and
then into common-battery systetiis. Each and every

commercial common-battery system is discussed and
analyzed in the class room and in the laboratory, the
various relays, impedancies and lamps are arranged
on tables not only to show accuracy of connection
and transmission but to enable the student to observe
the methods and rules of operation.
After the "A" circuits are well understood, the
"B" circuit of each system with the accompanying
order wire arrangement,
busy-test
method, and
manual and automatic ringing is taken up.
The
laboratory is divided so that the "A" and "B" operators are in separate rooms, thereby making the
student appreciate fully the usage of the order wire,
the method of disconnection and the general rule of
operation.
After the "B" circuit, with its free inter-office
service and its charge for interurban service, is
investigated the toll business is studied. The many
phases of operation, the methods of switching and
recording, and the auxiliary uses of the toll line
are given as much attention as is possible outside of
regular business.

Upon this foundation the second year begins the
of the various systems and a study of the
appliances and circuits connected with the chief
operator's, chief inspector's, supervisor's and manager's desks.
Complete specifications and drawings
of entire systems are made.
Also a mathematical
investigation of the loaded line is made, in association with experimental conditions made practical as
possible, operating cable being used for that purpose.
The limitations of common-battery systems as regards distance of a subscriber from the exchange
affecting transmission and operation of relays, the
effects of induction from one, two, or three-phase
alternating currents from 104 to 9,000-volts pressure,
or from continuous currents of from no to 300
volts, or from series-arc systems; quick and efficient
methods of cable testing, finding wet spots, open
places, and crosses under actual working conditions
considerations of patent law; specifications and estimates upon overhead and underground construction
—these are among the features of the course.
Is such a course valuable?
In the first place it
must be understood that a technical school does
not pretend to teach a man a trade or a profession.
It only teaches him how to begin; it prepares him
as a skilled apprentice and not as a journeyman.
Failure on the part of the student to realize this
has frequently put him in a somewhat disagreeable
details

;

light.

As to the necessity of the course, the experience
electrical engineering may be recalled.
Time
has disproved the early claims of the futility of such
a course, for all the graduates of the technical
schools are hired by the electrical interests before
they leave the institutions.
Upon this evolutionary
of

ground we hope for the ultimate appreciation of
the necessity of telephony having its proper place in
the technical schools.
These schools can be of benefit to the telephone
field by giving the results of research to the telephone public.
And if they are given knowledge
of the various conditions of service the schools
will help to evolve if not a standardization at least
a more general understanding of the rules and laws
of design and operation. Schools have time in which
to collect facts together and look into details and
reasons, while the busy commercial man has not.
And if a school can do this, it is certainly an important factor in the progress of the open telephone
field, and should be approved of and encouraged by
every worker in the telephone industry.
The authorities of Purdue are fully convinced that it can do
all that has been claimed and are well satisfied with
the results of one year's experience with the telephone.
feel certain of the approval of every
one interested in telephony and of ultimate co-operation of every technical school in investigating,
classifying and simplifying the various parts of this
many-featured industry.

We

Chicago Street-railway Situation.
There was a discussion upon the 99-year act before Judge Grosscup on June iSth, but the city was
not

officially represented.
Representatives of the
street-railway companies presented their arguments
in defense, of their rights under the act.
Judge
Grosscup announced that he may not make known
his decision as to the course to be pursued under the
provisions of the 99-year act before July 30th, the
date on which the city asserts that the trunk-line
franchises expire.
report has been in circulation that within 30
days Mayor Harrison will ask the council to advertise for bids for the traction privileges of the entire city of Chicago, unless the improbable happens
and a franchise settlement is made with the old
The new franchise
companies before that time.
rights, it is stated, will contemplate the paralleling
of the existing street-car lines and will include all
additional rights necessary to a modern system.

A

WESTERN ELECTRICIAN

512

Benefits of Telephone Traffic
and Their Effect on Service.'

Some

By
Consider

first

the

J.

G. \Vray.

part

subscriber plays

tlie

in

for either good or
bad service. I am perhaps open to criticism from
ihc laymen when I say thai the subscriber's part
ii an important one and often militates against good
has not called for a number, and,
service.
after waiting for a few minutes, hung up the
imprecations against the telephone
receiver with
In the meantime the telephone apparatus
service?
has perhaps performed its functions properly, and
the operator is in a fair way to get the called subWhen the latter answers, he may not have
scriber.

telephone

traffic

and

in

making

Who

answered promptly, and finds no one on the line,
and not the calling subscriber, is certainly the

he,

party.
False calls are a frequent and
annoying source of complaint against the service
many
ways in addition to the one
and are caused in
just named.

aggrieved

I

recently

noticed

a

curious

fact

in

observing

from ten-party line subscribers in a city not
I noted the extreme
from Chicago.
1,000
smoothness and accuracy of the service, the apparent
absence of any hitches or complaints and was surprised when I learned that the operator's load was
traffic

miles

per cent, higher than operators'
practically 30
loads in similar service in Chicago. I can explain
this condition only by assuming that the operator
had the intelligent and courteous co-operation of the
subscribers and this was apparent from such observations as I was able to make during a two hours'
visit in the omce.
Practically 20 per cent, of all calls made are never
completed because the line called for is busy. About
four calls out of every five are completed properly.
This feature of telephone traffic is one of the most
aggravating to the subscriber, but unfortunately is
almost beyond the control of the telephone company.
Other things being equal, the busy reports that may
be expected from telephone lines will become more
numerous and will increase with the number of conIn actual pracversations carried on over that line.
The New York
tice, however, other factors enter in.
for example, are reported busy
city telephones,
about as often as the Chicago telephones, practically
The number of conversations per line
20 per cent.
on New York telephone lines, however, is much
would, thereless than on the Chicago lines.
fore, ordinarily expect fewer busy reports from the
New York lines. The other factors entering in this
particular case
are undoubtedly shorter conversations by Chicago telephone users and a disposition
telephone wires where circumrent
additional
to
.Another factor which
stances seem to warrant it.
has even greater bearing is the fact that the New
York city telephone calls are crowded into a shorter
day and that, hour for hour, the lines are nearly
as bv.sy as in Chicago.
Uniform answering with rapid and accurate service can only be accomplished by giving an operator
enough calls to keep her busy and not any more
than she can handle properly, and by minimizing
the work on each call.
The service may be considered as being good when the average answering
is in six or seven seconds and when, say, 95 per cent,
o.*
This
all calls are answered within 10 seconds.
grade of service is obtained only under favorable
conditions.
The operator must be continuously
under a competent supervising operator. The practice is to have a supervisor for every eight or 10
operators.
This supervisor should work under the
direction of a chief operator.
A second requisite of good service mentioned
above is that the time and onerations required of
an operator on each individual call shall be a minimum. Obviously the operator has no time for discussions with the subscribers on the merits of a complaint.
These are turned over to the supervising
operator for adjustment. It is the aim of the operating manager to so control the two factors just
named that good service will result. By the proper
manipulation of the intermediate distributing board,
he may by increasing or decreasing the number of
lines that an operator must answer, keep the operator's load uniform under the fluctuations of traffic
experienced in telephone exchange.
He must also
minimize the work and time required of an operator
on each particular call. This is done by paring down
phrases that the operator must use, by machinery to
eliminate certaiti manual operations, by easily-read
and interpreted signals to keep her informed as to
the condition of the line called for. whether busy or
nut of order, or of the various phases of the connection; and charts to indicate changes of number of

We

service,

etc.

In a typical
indicating the

exchange the load curve
traffic shows during the
value of from one-tenth of one

telephone

volume of

midnight hours a
per cent, to perhaps five per cent, of the maximum
Iiourly load.
This period of light load will vary
from seven to 14 hours, depending upon the location
of the exchange and the hahits of the telephone
users.
In the offices of the business district of a
city like Chicago very few calls are made between

Ihc hours of seven p. m. and seven a. m.
Between
the hours of 10 p. m. and seven a. m. the calls per
hr)ur will vary from one-tenth of one per cent, to
I.

Abslract o[ a paper read before

in? of tb*

AmericiQ

special telephone meetEngineers, held in
connected with theCbi-

ttie

iQStitute of Electrical

Cbicaeo 00 May to, 1903. Mr. Wfay
pago TetephoDe Company.
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perhaps one per cent, of the maximum. Between the
hours of seven and eight in the morning traffic will
The
rise to perhaps five per cent, of the maximum.
rise will be extremely rapid until the maximum load
of the exchange is reached between 10 and II in the
morning. About the noon hour there is a cessation
of business and the telephone traffic curve shows a
drop of perhaps 40 per cent, below the maximum.
After the lunch hour, when business has been
resumed, the traffic curve rises to an afternoon maximum between two and three o'clock. This maximum will be less than the maximum in the morning
and will in a typical office approximate 80 per cent,

From three
of the maximum traffic of the day.
o'clock until five or 5 :,-^o p. m. there will be a rapid
decrease in the traffic load with an almost complete
cessation of business at six o'clock.
In a residence district the slump of traffic at noontime is not very well marked. There is, however, a
decrease in the number of calls made late in the
afternoon and a corresponding increase in the number of calls for the telephones of a residence district,
the latter arising from the fact that the head of the
house wishes to explain why he cannot come home
for dinner, or to announce that he wishes to bring
The evening traffic is also a feature of the
a friend.
residence district.
Social calls are made, appointEvening
ments for the theater, invitations, etc.
traffic of a residence district often continues heavy
until nine or 10 o'clock; indeed, in one of the Chicago offices the evening traffic runs from .-^o to 60
per cent, of the maximum and heavy traffic is mainThe curve of traffic indicates
tained until midnight.
in a measure the habits of the people in the district.
In the Main office district here in Chicago the
business day may be said to have begun at 8 ;.lo in
the morning.
There is a partial cessation of business for luncheon between 12 :.30 and i :30 o'clock,
and the business day closes at about 5 ;30 p. m. For
Central office, also in the down-town district, the
business day is from 8 ;30 in the morning until 5 ;.^0
in the afternoon with scarcely anv let-up for lunch.
In
Lawyers predominate in the Central district.
Harrison office the day is the same for Central and
Main, but there is a marked reduction in the traffic
between 12:30 and

I

:30 o'clock.

The South office business day is practically from
eight o'clock in the mornmg until nine o'clock in
the evening, and even later, with no indications of a
luncheon hour.
North office telephone users are
satisfied with a shorter day than the people of South
office district, the limits being from eight o'clock in
the morning until eight o'clock in the evening. For
West office the limits are from 8:30 in the morning
until nine in the evening.
For Monroe office the
traffic shows heavy business from 7:30 iit the morning to six o'clock in the evening, with a distinctly
marked lunch hour between 12 and one. Monroe
district is

a

manufacturing

district.

Canal

office

largely like Monroe, extending from eight
in the morning until 5 :30 p. m., with noon hour
between 12 and one. Yards office telephone users,
like those of Monroe office, begin the day early, and
business is in full swing about 7:30 and continues
until 5 130, with noon hour between 12 and one.
In Wentworth district, out in Englewood, the
business of the day is done between eight a. m. and
si-x p. m., with some indication that the people have
traffic

is

hmch between

11 130

and one

o'clock.

Hyde Park

and Oakland offices, both in residence districts of
similar character, show heavy traffic between eight
a. m. and eight p. m., with no trace of an hour for
luncheon. Lake View office, also in a residence district, shows the work day beginning at 7 :30 a. m.
and extending until 8 ;30 p. m. The habit of early
rising was evidently formed before the advent of
the Northwestern Elevated.
similar comparison of traffic load curves of
other cities will be of interest. In Philadelphia, for
example, we find the heavy traffic between nine a. m.
and five p. m., with lunch between 12 and i ;30. In
Boston the traffic shows a work day from nine a. m.
to five p. m., with time for luncheon in different
offices varying from i^ to two hours between 12 and
two o'clock.
New York telephone users seem to
take life even more serenely than those of Philadelphia or Boston, and we find the work day beginning as late as 9:30 in the morning and ending at
about 4 :30 in the afternoon, with two hours for
lunch between 12 and two o'clock.
Telephone traffic varies with the seasons as well
as with the time of day.
Canal office district of the
Chicago exchange shows a fluctuation of .so per

A

between summer and winter traffic. This is
caused by the vast lumber interests of the district,
which practically close down during the winter
months. There is a heavy rush of traffic in April
and May, followed by a 40 per cent, reduction in
traffic during July and August.
In the fall business
increases to a maximum in September. This is followed by a 50 per cent, reduction in traffic, cuhninating in January.
A change in the character of the
traffic from Canal district, however, has been noticed
within recent years, and the wide variations of traffic
with the seasons are less marked. This is undoubtedlv due to the change in the character of the district,
with the gradual building up of vacant nrairic with
cent,

residences, small shops, saloons, etc.

The

traffic

of

offices
slumps decidedly during the summer
months.
There is a reduction of perhaps 30 per
cent, during July and August, the vacation period.
The volume of traffic of a telephone exchange is
also an unfailing index of general business -condi-

all

is shown by the fact that during 1S94,
1896 there was a very slight increase in
traffic.
With the return of prosperity, however, the
traffic has increased by leaps and bounds until now
it will approximate four times as heavy as during
1895 and 1896.
In passing it will be of interest to note that for
10 hours per day the traffic of Chicago exchanges
ranges above the average hourly traffic figured on
a 24-hour basis.
For the other 14 hours per day the
traffic is much lower than the average hourly traffic.
The average traffic for the maximum hour is about
2V2 times the average traffic of the day. and perhaps
200 or 300 times the traffic of the hotir of minimum
traffic.
The percentages and ratios of traffic given
herein take no account of rushes of traffic for short
intervals due possibly to the news of a prize fight,
a fire, a panic or a football game.
These and the
tremendous rushes of traffic always preceding or following every important holiday make, a severe test
of the resources of the operating plant.
The traffic of Saturda^' forenoon is always the
heaviest of the week and is taken as a basis for the
adjustment of operators' loads and the loads on
trunk lines. The^ adjustment of the operators' load
must be made with a view of handling the traffic
well during the busiest hour of the day. Exoerience
has shown that approximately one-eighth of the business of the entire 24 hours must be handled during
the busiest hour.
From the above it can be readily seen that the
caoacity of the operators and the physical telephone
plant must be extremely flexible to take care effi- '
ciently of the rapid and extremely wide fluctuations
in loads just described.
To the advantage of the
telephone manager be it said that the human machine
is
extremely well adapted to the handling of this
fluctuating load.
well trained operator will frequently take three or four calls in rapid succession
and complete them almost simultaneously.
Just a word on the efficiency of the telephone
plant.
Assuming an efficiency of 100 per cent, when
?ll the subscribers' lines are in use all the time,
we
find that in actual practice they are working under
an efficiency of only two or three per cent. Assuming
100 per cent, efficiency when the apparatus used bv an
operator is in use all the time, we find that in actual

This

tions.

1S95 and

A

it is working under an efficiency of
25 per
Thousands of dollars worth of multiple jacks

practice
cent.

lie in the
switchboard practically idle.
Some are
perhaps never used.
The traffic of a teJephone exchange determines the

capacity and desi.gn of a telephone central-station
equipment and the size of its operating force.
Changes in traffic, whether a decrease due to business
depression, a change of contracts to a message-rate
basis or to any other cause, or an increase caused
by new telephone subscribers, by better business conditions or perhaps by a change of policy in the matter of party lines or private branch exchanges, must
be met promptly by a corresponding readjustment of
facilities and operating force to enable the business
to be carried on economicallv and well.

Air-cooled Transformer Ca'=e.
Judge H. H. Wheeler of the United States Circuit
Court for the Southern District of New York, in
the case of the General Electric Company against
the Wagner Electric Manufacturing Company and
A.
Mustard, has issued a permanent injunction
restraining the defendants from infringing claims
4, 5, 6, 7 and 11 of United States patent No. .^91,869.
issued to Walter S. Moody on October 19, 1897, and
assigned to the complainant.
In his opinion the court says
"The distinguishing
features pf this invention seem to be the separation
of the primary and secondary coils and the core, and
arranging the chambers for cooling ventilation from
helow perpendicular through the coils, and transversely between the lavers of the core, instead of
immersing the coils and core in a case filled around
them with oil to take off the generated heat. Many
prior patents and structures have some, and, together, perhaps all, of these parts with oil as a cooling medium but none of them has this arrangement
for the separation of the coils and core and the use
of air for that purpose
nor any arrangement in
which air could be substituted for oil so as to constitute the combination of the patent.
This new
arrangement by which air can be successfully used,
and this new use of air in this combination for this
purpose, was a useful improvement involving invention. These claims covering these features do
not appear to have been anticipated, and the patent
for them to the plaintiff is accordingly held to be

K

:

:

:

valid."

Columbus Consolidation.
The stockholders of the Columbus (Ohio)
way Company have voted to lease its property,

Railfranchises and privileges to the Columbus Railway and
Light CoiTipany, which has been organized with a
capital stock of $5,000,000, to take over the properties
of the Cohmibus Railway Company and the Columbus Edison Company. The leasing company guarantees dividends on the stock of both the railway
and light companies. The stockholders of the Columbus Edison are expected to ratify the lease of
their property later.

—
June

WESTERN ELECTRICIAN

27, 1903

Union Engineering Building.

A

formal organization of the joint committee representing tlie various bodies wliicli liave taken action
witli respect to tlie gift

Andrew

of $1,000,000 of Mr.

Carnegie for a Union Engineering Building was
on the evening of June 18th. The American
Society of Mechanical Engineers, the American Institute of Electrical Engineers and the Engineers'
Club have taken final action and appointed their
representatives upon a joint committee for accepting
the gift. The American Institute of Mining Engineers has likewise taken action in so far as its rules
permit. Its council has appointed representatives
subject to changes in the rules of the organization
which have been proposed by the council for adoption at the next general meeting. At the present
time a letter ballot for ascertaining the attitude of
the members is being taken, wdiich shows an overwhelming majority in favor of the plans proposed
by the council.
The American Society of Civil Engineers, at its
recent meeting in Asheville, referred the matter to
its board of directors for recommendation anu directed that the matter be then presented to the

effected

members of the society for letter ballot.
At the meeting on the i8th instant the followingnamed gentlemen were announced as representatives
of the several bodies upon the joint committee;
American Institute of Mechanical Engineers
James M. Dodge, F. R. Hutton, Charles Wallace
Hunt.

American

Institute
Engineers
of
Electrical
Charles F. Scott, B. J. Arnold, S. S. \\'heeler.
American Institute of Mining Engineers A. R.
Ledoux, Charles Kirchoff, Timothy Dwight.
Engineers' Club John C. Kafer, \\'. H. Fletcher,

—

W. A.

—

Redding.

Representatives of the American Society of Civil
Engineers are requested to meet with the joint committee and take part in deliberations with regard to
the plans to be adopted. The representatives who
have served upon the conference committee are Alfred Noble, W. J. Wilgus, and George N. Pegram.
The joint committee was organized by the election

of

the

following-named

officers

:

Chairman,

Charles F. Scott; secretary, Professor F. R. Hutton.
The chairman was directed to indicate to Mr. Carnegie the acceptance of his gift by the joint committee representing the several organizations.
The joint committee placed the immediate work
of developing plans upon an executive committee
of five, consisting of one member from each of the
five organizations named in Mr. Carnegie's letter
as follows
American Society of Civil Engineers,
Mr. Alfred Noble; American Society of Mechanical
Engineers, Professor F. R. Hutton; American Institute of Mining Engineers, Mr. A. R. Ledoux
American Institute of Electrical Engineers, Mr.
Charles F. Scott; Engineers' Club, Mr. W. N.
:

;'

Fletcher.

This executive committee met on May 19th and
organized by the election of Charles F. Scott, chairman, and F. R. Hutton, secretary. The committee
laid out certain work to be undertaken by its several
members, and w'ill have meetings from time to time
during the summer.
The following cablegram has been sent to Mr.
Carnegie
"Joint committee four organizations formally accepts generous gift Union Building. Executive committee, in session, sends greeting and re:

ports

: ;

progress.

Scott."

Miller Electro-pneumatic Burglar Alarm.
C. O. Miller of Estherville, Iowa, has had on exhibition in Chicago a working model of a burglar
alarm for vaults and safes, which he has lately patented. The system consists of an air jacket formed
of two sheets of steel, riveted in separated relation
at close intervals to provide air-tight chambers in
which is confined air under pressure. The vault
jacket and door are made in sections connected to
each other by communicating pipes. The pressure
of air contained in the jacket operates a diaphragm
when the air is released. To this diaphragm is attached a circuit-closer. The system has a closed
electrical circuit in which there is included a battery.
device is located in the vault or safe to be protected
and is so adjusted that a slight change in the strength
of the current flowing through it will cause an open
circuit to be closed within the vault, thus causing
a large gong, located outside of the vault, to be

A

rung continuously.

The main

circuit

which

is

con-

tained in the vault is connected in such a manner
that if the door of the vault is opened the alarm will
be made to ring, except when shunted by a clock.
It is also arranged that if the door is not closed,
drawbolts thrown in place and the combination
thrown off, when the clock goes on at the closing
hour the alarm will be turned in, indicating that
the vault has not been properly locked. This clock
is
connected in such a way that, during certain
hours, which may be predetermined, the door may
be opened without ringing the bells. The main circuit operating the device w^ithin the vault is brought
out and may be carried to anv distant place and
connected at that place to a similar device, which
will operate so as to ring a gong continuously in
the same maimer and at the same time as that in
which the gong is operated at the vault. If a hole
is drilled in the air lining, the pressure will be released, thus ringing the gong at the vault and the
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distant station. The system has been tested by electrical experts of the Chicago Edison Company.
Mr.
H. B. Gear, general inspector of that company, says
"We believe that it would be impossible to burglarize
the safe or vault protected by this device without
operating the alarm at the vault as well as at the
distant station."

Superheated Steam.
Ll-'iom tlie

gats[ion Bos ot the Natioaal Elecu

ic

LisUt Associa-

liou.J

What

are the advantages and disadvantages of
superheating steam?
What is the necessary equipment per horsepower, and can it be readily applied
to existing boilers?

Answers.
Barstow, New York city: The cost of
necessary equipment per horsepower for superheaters
should be about $3. There are makes of superheaters
that can be applied to existing boilers. The advantages
are in economy of steam consumption in an engine by
securing perfectly dry steam in cylinder by superheating 150 degrees Fahrenheit.
The disadvantages
S.

are in the additional quality of pipe-covering, for
preventing loss of the superheat, and well-made
valves, etc.

Boston Edison Company: The advantages are all
those due to absolutely dry steam and, in general,
the advantages of doing away entirely with cylinder
condensation, if the superheat is high enough. This
company is using 100 degrees superheat with 160
pounds pressure on gridiron valves, and is having
absolutely no trouble.
know of no disadvantage.
are using 0.9 of a foot of superheating surface per horsepower of boiler. This is
the Babcock & Wilcox superheater and can be ap-

We

We

:

Europe.

Questions.

W.

saturated steam. The only fair basis of comparison
in such, as in all cases, in fact, is the reduction to
heat units per indicated horsepower per hour.
ihe chief difficulties or disadvantages that have
arisen are of two kinds
the corrosion or burning
out of the superheaters, and trouble with the lubrication and general operation of an engine with
superheated steam.
These troubles are, however,
mechanical, and they are being met and overcome
in highly satisfactory manner in various systems
before the engineering public, and in particular as
developed within the past few years in continental

any Babcock & Wilcox boiler.
Prof. W. F. Durand, Cornell University
The
advantage to be derived from the use of superheated steam is increased economy in the heat and
hence in the coal required per indicated horsepower

A

description of the necessary equipment and its
application to boilers of varying types would require space exceeding the proper limits of a brief
discussion such as the present.
The engineering
press during the past three years is rich in matter
relating to the generation and use of superheated
steam.
The number of types of superheaters is exceedingly large.
Some are independent of the
boiler, and may therefore be readily used in connection with existing boilers of
whatever type.
Others are intended to operate with the boiler, and
in some cases could be adapted only with difficulty
to boilers already installed.
In other cases such

adaptation could be made without undue e.xpense,
and the gain from superheated steam thus be obtained with a minimum of disturbance to the existing plant.

W. B. Bloxham, Atlanta, Ga. The advantage is
mainly increased economy different boilers require
different equipment.
They can be placed outside
of boiler and separately fixed. They can be applied
:

;

to existing boilers, but I don't think
gineering.

per hour. Economy is the central idea involved in
the use of superheated steam.
This gain arises
through an improvement in the conditions that
limit the economy of the steam engine.
They are
chiefly the following:
(i) The so-called limiting
thermodynamic efficiency, and (2) the partial condensation of the steam as it enters the cylinder.
According to the first of these, it appears that even
in an ideally perfect engine only a portion of the
heat that comes to the cylinder can be transformed
into useful work, and this fraction will be the
larger as the temperature range through which the
steam is worked is the wider that is, as the temperature at admission is higher and the temperature
at exhaust lower.
The usual condenser pressures
furnish a natural limit to the lower temperature,
but there is no such barrier to the elevation of the
upper temperature and to a gain in economy in this
Superheating is, then, a method of raising
way.
the temperature of the steam at admission, and
hence improving the possible ideal efficiency without
at the same time too extreme corresponding rise in
;

pressure.

The second limitation, as a consequence of which
a considerable part of the steam may be condensed
on its first admission to the cylinder, is one that
prevents the operation of steam under any high
degree of expansion in any one cylinder. It is
chiefly to decrease this loss that the expansion is
carried on in compound, triple or quadruple expansion engines, as in the best modern practice
with saturated and moist steam. Superheated steam,
however, is not in part condensed by the abstraction
of a small quantity of heat as is the case with saturated steam.
If, indeed, the degree of superheat
can be made sufficient to prevent the steam from
falling to the saturated condition at any time during its passage through the engine, condensation will
be prevented and the serious loss due to the interaction between the walls of the cylinder and the
steam will be very much decreased.
third possible source of gain may be mentioned
this is the increased tightness of piston and valves
and the decreased amount of leakage ,with superheated as compared with saturated steam.
It may be accepted as demonstrated by numerous
tests during the past few years with steam superheated from 200 to 250 or 300 degrees above the
temperature of saturated steam, that the gain in
economy should be from 12 to 15 and even 20 per
cent., varying with the special conditions.
One or two consequences of these general principles may be noted: First, if the degree of superheat were sufficient, the simple engine could be made
the equal in economy of the multiple expansion
and the complication and greater cost of the latter
Actually, this is more than
tj-pe might be avoided.
could be expected, but it may be fair to expect that
with a full realization of the possibilities of super-

A

heated steam there will be
the

compound

type,

at

little

least

need to go beyond

so far as

economy

is

concerned.
Second, it should not be forgotten that in the
results of trials of engines using superheated steam
as compared with those using saturated steam, the
number of pounds of steam is not a fair basis of
comparison, since there is much more heat in a
pound of superheated steam than in a pound of

good

is

The High-speed Turbine as an

en-

Air

Compressor.

plied to

:

it

The most important

of the later developments of
turbine is the discovery that the high-speed
steam turbine may itself be used as an air compressor, with results that are comparable in point of
efficiency and general utility with those obtained in
the best types of steam turbines.
The air turbine, as it may very properly be called, is constructed
much in the same way as the steam turbine. On a
prolongation of the shaft of the steam turbine is
fixed a series of moving blades, which are placed alternately with rings of stationary blades, or "guide
blades," as they are called, which extend inwardly
from tlie walls of the air-turbine cylinder. The action
of the air turbine is, of course, the reverse of that of
the steam turbine, the first ring of the blades forcing
the air forward parallel with the axis of the turbine
at a low pressure, and the succeeding circles of
blades increasing its pressure, until, at the exit, it
issues at the maximum designed pressure in a conThese machines are of the
tinuous, steady blast.
Parsons type, and bear their inventor's name. It
that the air turbine
is not necessary, of course,
should be driven by the steam turbine, as described
above, and, indeed, there is now at work in a lead
works on the Tyne, England, an air turbine which
is driven by an electric motor and supplies 3,500
cubic feet of air per minute under a pressure of
four inches of mercury. According to Parsons, this
plant showed an increase of 30 per cent, in output
of the furnace, due to the installment of the turbine
blower, an increase which was probably due to the
increased steadiness of the blast. All the advantages of economy and convenience which are present
in the steam turbine are shown in the air turbine.
The repair bill is as light in the one case as in
the other, and the compressor is in every respect
as efficient. There is now nearing completion for
a mine at Johannesburg, a turbine, high-pressure,

the

two-stage air compressor, which is designed to show
an output of 4,000 cubic feet of air per minute at,
a pressure of 80 pounds to the square inch. Scientific American.

—

Power Transmission

at

120,000

'Volts.

the close -of the annual commencement lecture
at the Worcester Polytechnic Institute, there was
an interesting experiment illustrating the trend of
The 500,000-volt transformer
electrical engineering.
of the school, located in the high-potential laboratory,
about 1,000 feet distant from the lecture room, was
supplied with current taken through instruments
on the lecture-room switchboard. This transformer
was adjusted by the lecturer so as to deliver a potential of 120,000 volts, at a frequency of 60 cycles
per second to a line of iron wire leading to the lecture room, where, on wires which were so small as
to be invisible to most of the audience except when
the room was darkened, the current was conveyed
to another transformer of the electrical-engineering
department, which stood beside the lecturer. This
second transformer served to reduce the pressure to
a value which could be applied to the primary of a
rotary converter of about lo-horsepower capacity
located on the lecture table. This rotary converter
was synchronized and operated from the line and
ran with a load of incandescent lamps on the direct-

At

current

secondary.

interesting, as

The experiment was

was probably the

first

actually been transmitted
as 120,000 volts.

power has
pressure

it

especially

time
at

at

so

which
high a
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CORRESPONDENCE.
London

Letter.

—

Lyndon. June 13. It is expected tliat the monoLiverpool will
r:i:i raUwav between Manchester and
be commenced in a few months, all the surveys having been completed.

It

will be

remembered

that this

railway was sanctioned by Parliament three or four

years ago, but, as has been the case with many much
less speculative electrical ventures, some difficulty
has been e.xpericnced in obtaining the capital. 1 he
Manchester and Liverpool Electric E-xpress Railway
Company was formed, but it has now been found
necessan- to register the Mono Rail Construction
Company, the avowed object of which will be to enter

an agreement with tlie original company to
undertake the issue of its capital, and incidentally
The
to finance any other scheme it may choose to.
into

the new company are, for the most
Stock E.xchange gentlemen.
The London-Brussels telephone cable was officially
opened a couple of days ago, after a rather abnormal
number of delays. The charge is eight shillings
for a three-minute conversation, and besides being

signatories to

part,

subscribers to the Postoftice telethe cable may also be used by the
public at the public telephone call offices.
The continued financial and engineering success
of trolley railways has been further exemplified by
the publication of some figures concerning the systems of the Glasgow corporation and the London
During the financial
United Tramways Company.
year of the latter, which has just been cornpleted,
the receipts of the former have shown an increase
of over $200,000, over a million and a quarter carmiles having been run in excess of those of the
previous year. Indeed, so satisfied is the tramways
committee with these figures, that five additional
lengths of line are to be equipped. With regard to
available

phone

to

all

service,

the London United Tramways Company, this concern has now nearly 30 miles of route working, and
on the Whitsuntide holiday carried 100,000 persons
above the number carried on the Easter bank holiOn the County Council's conduit system the
day.
earnings have been doubled, but the percentage
profit will not be so large when the heavy capital
commencement
expenditure is taken into account.
being made with the conversion of the North
is

A

tramways

London

electric

to

traction,

but

some

difference of opinion has hitherto existed as to which
sort of compromise
system should be adopted.

A

was arrived

at.

As a consequence of the conversion to electric
traction of the Mersey Railway, the British Westinghouse company has just signed a contract for the
"electrifaction" of the Wirral railway upon a similar
system. In fact, it is possible that the power house
of the Mersey Railway Company will supply the
energy fur the Wirral lines. These latter,
be mentioned, serve districts beyond the terMersey Railway, over which it has runthe
mini of
ning powers, so that it is only an inevitable consequence that electric working has had to be applied
electrical

may

it

to

it.

The occasion of voting a large amount of money
for the postal telegraph service was taken advantage
of, in the House of Commons a few days ago, for
calling attention to a' large number of grievances
First,
in connection with that public department.
came the question of the large deficit last year
some $5,ooo,obc then reference was made to the

—

great necessity there is for a reduction in submarinecable rates, and, the most important of all, to the
nuhappy relations which exist between the Postoffice

and the Marconi company.

asked for apropos of

all

Explanations were

these matters, but, as usual,
definite promises.

the government would give no

regards the first matter, it was explained as
being due to the exorbitant price paid by the government when it took over the telegraphs, and to the
great increase of late years of postoffice employes'
On the question of cable rates, it was
salaries.
pointed out that, although the rate per word seemed
high, yet, by the code, one word meant almost as
much as five minutes' conversation. Dealing with
space telegraphy, the nostmaster-general said that
having the example of the monopoly obtained by

As

National Telephone Company, the government
was very chary of granting any such terms to the
Marconi company, which had asked for better arrangements than had been granted to the cable com-

the

It preferred to err on the side of overcaution rather than make a inistake in this matter.

panies.

W.

New York

— At

Notes.

recent meeting of the
Meter Association of the New York Edison Comgave a special illusVarley
pany, Mr. Thomas W.
trated lecture on testing and locating faults in
Mr. Varley is an auinsulated lines and cables.
thority on testing and an electrical inventor of note,
the conductivity
describing
by
lie began his lecture

New

York, June

20.

a

given the copper wire as it enters the factory,
and then thoroughly explained the methods employed in testing and locating faults in the insulaWhen
tion after the wire has received its coating.
the wire is covered it is immersed in water for about
60 hours and then given a galvanorneter test. The
test

soaking in water is very effective in showing any
The test conslight imperfection in the insulation.
sists in sending current through a galvanometer to

June

the ends of the conductor or coil, as it is termed,
which have been left out of the water. This charges
up the coil, and if the covering is perfect no current, that is, comparatively no current, will escape
to the water and so back to the testing battery. The
galvanometer is so sensitive that even if the millionth part of

an ampere of current escapes

it

will

be recorded on the instrument.
The suit brought by Isidor Wormser to annul
the lease of the Metropolitan Street Railway Company to the Intcrurban Street Railway Company
has been dismissed by Justice Scott in the Supreme
Court.
The case has attracted considerable interest
in
street-railway circles, such prominent men as
The
William C. Whitney being called to testify.
judge said the granting of the decree would result
that the
in confusion and loss to the stockholders
lease was legally executed, and an overwhelming
proportion of the stockholders had consented to it.
He also slated that he was unable to find any fraud
or intentional moral wrong-doing.
It has been announced at the office of John B. McDonald, general contractor for the subway, that an
arrangement has now been reached through the
joint committee of the Central Federated Union
and the rapid-transit contractors covering all the
work in the subway until it is completed, which will
It was agreed
put an end to the labor troubles.
that the men will be given to July loth to show that
If they
the wages asked are the prevailing rates.
can do so, then the advanced wages will be paid.
Within the ne.xt two weeks the officials of the Interborough Company will open for public inspection
the completed subway station at Central Park West
and Fifty-ninth Street, at Columbus Circle. By that
time it is expected that all the work on this station,
which is the most important on the line, will be
Then it is desired
finished and the debris removed.
that the general public be given an opportunity to
see what arrangements have been made for the convenience and comfort of the patrons of the system.
;

27, 1903

which proposes to build an electric railway
between Danburv, Conn., and Golden's Bridge, N. Y.
pany,

B.

Canadian Intelligence.

—

19.
City Clerk C. J. Brown
of Winnipeg is asking for proposals for the supply
of electric power to be delivered in the city. The
initial development of the power is to be
10,000
horsepower, and the works are to be completed in
two years.
The town of Red Deer, Northwest Territory, has
concluded an agreement with the Western Telephone
Company to install a system of the most up-to-date
character.
An agreement has also been made for
the erection of a modern power house and electric
plant.
These important plants, with outside construction, will involve some $30,000 outlay and are
to be ready for operation by December 1st.
The Winnipeg electric street railway carried 50,000
passengers on Victoria Day, and kept 49 cars in
trains of four cars running to Elm and River parks
all
day.
Superintendent Phillips states that six
large new cars are now on the way from Toronto,
and the company is building a number in its own
barns.
It is the intention of the St. Johns (N. B.) Street

Winnipeg, Man., June

Railway Company to have its line running through
Lancaster and the whole of Carleton early in the
fall.
Owing to the delay in getting rails from England, the work has been greatly delayed, but it now
has i6,coo ties and the rails will be on hand in a

day or two, and work will then be rushed.
Mr. John Smithers is asking for proposals for
an up-to-date system of electric lighting for Moosemin, N. W. T., a town of r,200 inhabitants, situated
on the Canadian Pacific Railway, and about 219
miles west of the city of Winnipeg.
H.

Information from Indiana.

—

New England News.

—

Boston, June 19. The Stanley Electric Company
has obtained contracts for building a direct-current
generator with a capacity of 1,600 lights, to cost
$6,000 for the Pontoosuc Woolen Company of Pittsfield, Mass., and three alternating-current generators,
switchboard and other equipment, costing $30,000^
for the Atlanta (Ga.) Electric Railway Company.
The Pittsfield Electric Street Railway Company
and the municipality of Pittsfield, Mass., have settled their controversy over the paving of certain
streets, by the company's paying $5,000 to the city
and giving up the granite blocks now in use on
a portion of the streets.
It will cost the company
about $23,000 to do the work necessary to carry out
the agreement.
The International Electric Company has been incorporated in Maine. It has a capital of $100,000
and proposes to deal in electrical appliances. C. C.
Smith of Kittery, Maine, is president, and C. M.
Prince of Kittery, Maine, is treasurer.

The Imperial Finance and Construction Company,
with a capital of $250,000, has been incorporated in
Maine. It proposes to operate telegraph and telephone lines. Its president is J. Williamson of Augusta, Maine, and its treasurer is L. A. Burleigh of
Auffusta, Maine.
The town of Mansfield, Mass., has voted to install
a municipal electric-liffht plant at a cost not exceeding $40,000.
The Russell & Erwin branch of the American
Hardware Company is arranging to discard electricity as a motive power at its plant, on the ground
that it is practically useless for the company's purSteam will be installed in its place.
Governor Chamberlain of Connecticut has signed
resolutions chartering the Glenville Power and Water
Company of Greenwich and the Scotland Electric
Company. The former has a maximum capitalization
of $10,000,000 and is authorized to develop the
watershed on the east and middle branches of the
Byram River near Riversville and the generation
and distribution of electric power. The Scotland
company has a capital of $100,000 and it proposes
to develop large water privileges on the Shctucket
River in the towns of Canterbury and Scotland. It
is authorized to distribute electricity for light, power
and heat in Windham and New London Counties.
Three electric traveling cranes, with a lifting capacity of over 10,000 pounds each, have been installed in the new shipfitters and metal workers'
shops at Charlestown navy yard.
The Massachusetts Electric Companies has accepted the order of the railroad commissioners fixing the price of $120 for $2,000,000 Boston and
Northern stock and $105 for $1,009,500 of Old Colony stock and, being practically the only stockholder
in these companies, has acquired the above stock
poses.

for

its

treasury.

Street Railway Company is
process of organization, with Walter H. Southwick, A. R. Searles, Charles J. Johnson, Bernard F.
Carahar, Rinaldo D. Potter, James A. Carahar and
Frank A. Kollock as directors. The company will
have a capital of $12,500, and it proposes to build
and operate an electric railway between Lynn and
Nahant, Mass., a distance of ^/-i miles.
The New York railroad commissioners have authorized the issue of a construction mortgage for
$500,000 by the Danbury and Harlem Traction Com-

The Nahant and Lynn

Indianapolis, June 22. The City Council of Logansport has ordered the city clerk to advertise for
bids for the furnishing of two high-pressure boilers
for the city electric-lighting plant, each having a
capacity of not less than 350 horsepower.
The City Council of Butler has purchased the local
electric-lighting plant of H. W. Mclntyre for $9,500.
In consequence of the sale the injunction suit brought
by Mclntyre to prevent interference wath his plant
has been dismissed. The plant will be improved,
new machinery installed and operated as a municipal
venture.
stock company with a capital of $25,000 has been
organized at Converse to purchase the local electriclight plant.
The price is $6,000. The company will
build a new power house and operate the plant in
connection with the local telephone plant, which the
new company has also acquired.
The report of the municipal electric-light plant
of Richmond for the year ending May 31st shows
receipts in excess of expenses, notwithstanding the
Mayor
temporary loan made for its betterment.
Zimmerman opposes the employment of a general
manager, on the ground it will add another expense
and make it that much harder to show a profit. The
commissioners are capable of handling the plant, he

A

says.

The Terre Haute Electric Traction Company, recently reincorporated with a million dollars capital,
President,
has elected the following-named officers
B. V. Martin vice-president. Finley McNutt secreAll are Terre Haute men who
tary, G. W. Wells.
hold nominal stock and act for the Stone-Webster
syndicate of Boston.
The Townsend-Reed Company, building the Indi:

;

;

anapolis and Northwestern company's line between
Crawfordsville and Lebanon, has made another attempt to lay track in the streets of Crawfordsville.
Nearly two squares of ties and rails were planted
before the work was stopped by the court. Public
sentiment is strongly in favor of letting the com-

pany

in.

The

stockholders of the Indianapolis-Cincinnati
Traction Company will, on July 1st. vote to increase
the capital stock from $1,500,000 to $2,000,000, and
The
a bond issue of $4,000,000 will be authorized.
contract to construct a double-track road between
Indianapolis and Rushville has been let to the Omaha
Construction Company, under plans made by Sargent
& Lundy, electrical and mechanical engineers of
Chicago. The power house will be built at Rushville, where the power will be partly generated by

waterpower.
The St. Joseph Valley Traction Company, the Angolia and Goshen Traction Company and other traction companies in the plan of a line from Toledo
to Chicago have been merged into the Northern Indiana Railway Company, and this company has executed a mortgage for $3,000,000 to the Colonial
Trust Company of Pittsburg to finance the project
and complete the links, some of which are now
building.

The Ohio Valley

in

Electric Railway

Company

filed

and operate an intcrurban road between Jeffersonville and Madison,
by way of Sellersburg and other intermediate points.
articles of incorporation to build

line will touch the new state forestry reserve
Clark County. The preliminary capital of $10,000
The principal stockholdwill be increased later on.
ers and promoters are E. G. Connett, H. H. Voight,
Louis Schneek, William C. Holbrook and G. H.
Holzbog.

The
in

June
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The Southern

Indiana

Traction

Company

an-

nounces having let the contract to build its line between Vincennes and Jasper, a distance of 43 miles.
There has been a revival of the movement to
build a second traction line between Indianapolis and
Martinsville.
The company is known as the Indianapolis, Martinsville and Southwestern, and the
line is 28 miles in length, with much of the rightof-way procured. An interesting feature of the revival of this road is the part a woman is taking in
the enterprise.
Mrs. Jean Brudi, a woman bond
broker of Chicago, is now in Indianapolis leiiding
valuable aid to the project. Mrs. Brudi has Chicago
capitalists back of her, who will handle the bonds
and finance the road. This is the first instance in
Indiana traction histoo' where a woman has taken a
prominent part as a promoter of an electric-railroad
F.
enterprise.

From the Buckeye

take the place of the steain locomotives now in use.
The locomotives will have a capacity of 600 or yuo
horsepower and will haul 25 or 30 cars over any
part of the line. The freight business is increasing
and the passenger business is three or four times
what it was a year ago.
The Cleveland Electric Railway Coinpany has
made arrangements to grant transfers on transfers
it

necessarj' to

is

make two changes

in

order

reach his destination.

Railway Company has
24 tickets for one dollar in Youngstown

The Mahoning Valley
agreed to sell
on condition that

granted the franchises desired,
and it is said that the city has accepted the offer.
The interurban railway companies will build a
freight station, 40 by 160 feet and one story high, in
Cleveland. It will be situated west of Erie Street,
between Eagle and Bolivar Streets, and all the roads
will use it.

The Union
has sold

its

built

Electric Railway Company of
rights and franchises to the

on Thunder

Bay

51;

The power plant
The new

River.

concern will have a capital stock of $1,500,000
or $2,000,000, and expects to spend $500,000 before
the end of the year.
The promoters have made
arrangements to take over the waterworks system
and the electric-light and gas plants and place them
under the control of the new^ company.
Work will be begun at once on the Kalamazoo and
Lake Michigan Electric Railway. It is understood
that the whole right-of-way betwen Kalamazoo and
Benton Harbor has been granted, excepting one or
two townships. The cost of the road will be about
$1,300,000, and it will be about 50 miles in length,
connecting with the city lines in both cities.
C. G.

W.

Virginia and Kentucky.
Ky., June ig.— The directors of

the

Railway Company, as individuals, have
approved the articles of incorporation of the LouisTraction Company, the holding company formed
to take over the property of the old company.
It

believed. that the organization of the new company
be completed within a short time.
C. A. Smith of Pittsburg and W. L. Smith and
J. E. McDonald of East Liverpool, Ohio, have been
granted a franchise to build an electric line from
Chester, W. Va., to Congo, opposite Wellsville, Ohio.
The Louisville and Southwestern Indiana Railway
Company has been incorporated under the laws of
New Jersey, with a nominal capital of $2,000, by
Louis B. Dailey, Joseph M. Mitchell and Kenneth
is

will

McLarren.

Delaware
Delaware

and Magnetic Springs Railway Company.
The Zanesville Railway, Light and Power Company is now engaged in changing its tracks to standard gauge, in order to allow the interurban lines
to enter the city.
It is said that the Cincinnati, Lawrenceburg and
Aurora Street Railway Company will shortly commence the construction of an extension from Aurora
to Rising Sun, Ind.
There is said to be a movement on foot to introduce a bill before the next Legislature looking to
the creation of a state railroad commission which
w-ould have charge of electric as well as steam roads.
It would be modeled after that of New York, and
it would be necessary to secure the consent of the
commission for every road built. In fact, such a
commission would be sole judge as to whether new
roads are necessary in any territory where promoters
might wish to build them.
Citv- Engineer Carter of Cleveland has notified
all railwaj', lighting, telephone and telegraph cornpanies that they must label their poles, so that in
case of accident or damage it will be known where
the fault lies.
J. B. Foraker, Jr., and George B. Cox of Cincinnati have been elected members -of the board of
directors of the Cincinnati, Dayton and Toledo Traction Company, to fill vacancies caused by the resignation of two members recently. It is thought that
the recent misunderstanding betwen the Cincinnati
and Cleveland interests in that company have been
adjusted through the election of these gentlemen to
the board.
The Claypool Electric Company of Columbus has
been incorporated under the laws of West Virginia
with a capital stock of $15,000, to manufacture and
deal in electrical appliances. John Cashat, F. H.
Schoedinger and other Columbus men are interested.
The city and interurban roads of Cleveland have
arranged to build a shelter house at the southwest
corner of the Public Square for the convenience of
passengers. Large w^aiting rooms, toilet rooms and
a heating plant will be located below the level of
the street and a handsome shelter will be constructed
above, with stairwavs leading to the rooms below.
One side of the shelter will be open in the summer,
but in winter will be closed and heated.
O, M. C.

Michigan.

—

—

Minneapolis, June 20. The Watab Rapids Power
Company of Sauk Rapids, Minn., has been incorporated with a capital stock of $100,000. The company
proposes to develop electric power from the Mississippi

River there.

The Davenport and Suburban Company has

let

a contract for the construction of a line from Davenport, Iowa, to Oakdale.
The Diamond Match Company is installing an
electric-light plant for its hoists on the Ontonagon
River at and near Ontonagon, Mich., in order that

night crews

may

be employed.

Ralph Maxwell, who was granted a franchise for
an electric-light plant at Lidgerwood, N. D., will
install it as rapidly as possible, and has started work
on the arrangements.
An electric-railway line is projected from Pequaming to Baraga, L'Anse and Keeweenaw Bay, Mich.
Mayor Dotson of Spearfish, S. D., states that
work is to be started on an electric road for the
Black Hills and Spearfish Valley Electric Railway
Company.
The Sioux City Traction Company of Sioux City,
Iowa, seeks a franchise into Dakota City, Neb., across
the river.
The Street Railway Company of Sheboygan, Wis.,
has received a new .generator of 400 horsepower
to furnish power for the line to Plymouth.
It is reported that a new street-railway company
is projected at Superior, Wis., to build a line from
Itasca to West Duluth.
R.

PERSONAL.
President Gunsaulus of the

new gift
Ogden Armour.

cago, announces a

from

J.

Armour

Institute, Chi-

of $150,000 to the school

Harvard Universitv has conferred upon Edwin
Wilbur Rice, Jr., technical director of the General
Electric Company, Schenectady, the honorary degree of master of

to the yard

is

being substituted for the old 77-pound

rail.

A

deal has been completed by which, as soon as
can be carried out, Alpena will be equipped with
one of the finest power stations in the state. George
P. Smith of Syracuse, N. Y^., assisted by eastern
it

touching a

Halske of Berlin.

professor of electrical engineering
of Illinois, was in Chicago last
week on his way to Minneapolis, where he will spend
part of his vacation. Professor Brooks declares
that the recent appropriations of the Legislature will
be a great help to the engineering department of
the state university, and that the number of students
is annually increasing.
in

the University

Herbert Wilmerding, secretary of the Philadelphia Fire Underwriters' Association, has been appointed a delegate to the International Fire Prevention Congress to be held in London on- July 7th to
loth.
Mr. Wilmerding will take the place of W. H.
Merrill, Jr., of Chicago, who has withdrawn in order
to take up his new duties as secretary of the National Fire Protection Association.

Charles A. Denman, formerly superintendent of
the Cleveland and Maumee Traction Company, has
succeeded E. B. Gunn as superintendent of the
Richmond (Ind.) street and interurban line.
J.

M.

Fair,

i8th,
J.

its annual commencement on
ordered engrossed a diploma in favor of

Arnold

for

distinguished

learning

and

achievements in invention and mechanical and elec-.
trical engineering.
Mr. Arnold had previously received all the degrees that this institution was warranted in conferrinT. and it took this method of
recognizing his work at the present time.
R. S. Kelsch has resigned as general superintendent and engineer of the Lachine Rapids Hydraulic
and Land Company, Montreal, Quebec. Mr. Kelsch
had been with the company since 1897 and was also
consulting engineer for the Standard
Light and
Power Company and the Citizens' Light and Power
Company. For a number of years previous to his
connection with the Montreal company, Mr. Kelsch
held a responsible position with the Chicago Edison

Company.
Mrs. Grace Searing, wife of George A. Searing
of Chicago, western manager of the Han & Hegeman
Manufacturing Company, died on June 19th. The
friends of Mr. and Mrs. Searing will learn with
great regret of the death of this estimable .lady,
whose beauty of character and gentleness of disposition endeared her to all with w'hom she came
in contact.
The funeral services were at the family
apartments at the Plaza, Chicago, on Sunday evening,

June

Edwin

2ist.

C.

Faeber,

it

is

reported, will be the

new

manager of the Aurora, Elgin and Chicago
Railway Company, to succeed Warren Bicknell, who
becomes president of the Lake Shore Electric. Mr.
Faeber at present is the general manager of the
Elgin, Aurora
and Southern Traction Company.
Previously he had been with the Big Consolidated
company and later with the New York Central. He
has also had charge of important construction work
for the General Electric Companj'. Mr. Faeber will
assume his duties about August 1st.
general

William Burlingham has accepted an appointment
as chief engine

Company

of

designer with the B. F. Sturtevant
Park, Mass., resigning a position

Hyde

United States Inspection Office with the William R. Triggs Company of Richmond, Va. Mr. Burlingham had previously been associated with the
Bath Iron Works, the General Electric Company,
the Southwark Machine and Foundry Company, and
the Newport News Shipbuilding and Drydock Company. He has also served on Mr. T. A. Edison's
staff at the East Orange laboratory, and is a graduate of the Worcester Polytechnic Institute.
in the

arts.

manager of the Western Union Tele-

graph Company, at Saginaw, Mich., has been promoted to the management of the Grand Rapids office.
F. P. Duckett of Mansfield, Ohio, succeeds Mr. Fair
at Saginaw.

At the recent commencement exercises of the University of Illinois the honorary degree of doctor of
engineering was conferred upon Samuel Wesley
Bureau of Standards,
Stratton of the National
Washington, D. C.

struction of the million-dollar
Indianapolis. The report that
rejected is denied.

The opening of the Grand Haven branch of the
Grand Rapids, Grand Haven and Muskegon Railway and its completion into that city was celebrated on June i8th.
The Detroit United Railway is to make extensive
repairs to its Woodward Avenue tracks.
A new
rail nine inches in height and weighing 90 pounds

Otto Thornet, an electrical expert from Germany,
killed at Philadelphia. Pa., on June 19th, by
live wire while inspecting a new switchboard_ for the Germantown Electric Light Company.
Mr. Thornet was an authority on electrical construction and was sent here as an agent of Siemens

was

Hillsdale College, at

estate.

20.

National Bureau.

June
Bion

Northwestern Notations.

President H. J. McGowan of the Indianapolis Terminal and Traction Company is in Chicago superintending the letting of the contract for the con-

The Detroit United Railway
having a siege with the state tax commission for
raising its assessment by about $4,000,000 and assessing the fixed machinery of the company as real
June

Dr. Karl E. Guthe, assistant professor of physics
the University of Michigan, has resigned his
position in the university to become assistant physicist in the National Bureau of Standards at Washington, D. C.
Dr. Guthe is considered an able physicist and his
services will add
strength to the
at

C.

is

Detroit,

Eng-

Morgan Brooks,

ville

K.

matters at Birmingham,

in street-railway
land.

est

&

West

is

it

back of the project.

Louisville

—

where

be

will

is

Lexington,

State.

Cleveland, Ohio, June 19. The Cincinnati, Georgetown and Portsmouth Railway Company is negotiating for freight locomotives with electric power to

for a passenger to

capitalists,

terminal station in
bids had been
all

Duncan McDonald, formerly superintendent

of the

Montreal Street Railway, and who for the last few
years has been attached to one of the traction companies of Paris, France, is about to leave the French
capital to take the post of general superintendent
of the Montreal system.

James Ross of Montreal has resigned from the
vice-presidency of the Montreal Street Railway and
will be succeeded by F. L. Wanklyn. It is also stated
that Mr. Ross will sever his connection with the
Toronto Street Railway, having considerable inter-

Otto E. Osthoff has resigned his position as engineer in the Chicago office of the Electric Storage
Battery Company to accept a position on the engineering staiT of Mr. H. M. Byllesby. Mr. Byllesby
has a large business in consulting engineering, but
the greater part of his time is given to the operating
and improving of local properties. Mr. IJyllesby
is very well known in the electrical world, having
been for a long time general manager of the Westinghouse company. Mr. Osthoff is a young engineer
of ability and originality, and he will undoubtedly
prove a valuable addition to Mr. Byllesby's force.

The Massachusetts Street Railway Association
gave a dinner to Elwin C. Foster, who has recently
resigned the general managership of the companies
controlled by the Massachusetts Electric Companies
to accept the presidency of the New Orleans Street
Railway Company. Mr. Foster's removal to New
Orleans also necessitated his resigning the presidency of the association. President F. H. Dewey
of the Worcester Consolidated Street Railway Company acted as toastmaster, and presented a massive
These words were
silver loving cup to Mr. Foster.
"In appreciation of one who
engraved on the cup
assigned
to him, w'hose
never failed in any duty
:

WESTERN ELECTRICIAN
every effort was for the profit of his employers
and the satisfaction of the public, the Massachusetts
Street Railway Association presents Ehvin Carter
Foster, its president, this token of esteem." About
70 persons attended the dinner, at which remarks
were made by George W. Bishop of the Railroad
Commission, Charles Odell, E. P. Shaw. \V. H.
Cunningham, Prentiss Cummings. John R. Graham,
S. H. Marks. Julius E. Rugg. E. Francis Oliver,
Charles D. Wyman and R. S. Brown.

electric-light plant will

earnings

for

May

of

this

year

compared with $16,440 for
the corresponding month last year, and the net earnings were $12,886 for May, 1903, and $9,088 for May,
$20,042, as

1902.

soon be built at Bangor,

Wis.

trical-engineering class, was one of the first six
members of the class who received a prize of $75
each.

The Y'ear Book for 1903-04 of the Armour Instiof Technology shows that Chicago's technical
school is in a prosperous condition. The institution
was founded in 1892 by the late Philip D, Armour,
and the courses in mechanical engineering, electrical
engineering, civil engineering, chemical engineering
and architecture lead to the degree of bachelor of
.science.
Dr. Gunsaulus is president of the Institute
and Professor Alderson is dean of the College of
Engineering. Other members of the faculty are
G. B. Gebhardt, professor of mechanical engineering C, E, Freeman, professor of electrical engineering; G, M, Wilcox, professor of physics, and J, E.
Snow, associate professor of electrical engineering.
tute

have been filed with the
secretary of state of Michigan by the Chicago, ilichigan and Indiana Railway Company, capitalized at
-Articles of incorporation

The object is stated to be the construc$3,000,000.
tion of an electric railwaj-,
miles long, to form

no

connection with Chicago from Michigan and northern Indiana points. W. S. Kitmer and Charles G.
Davis of Benton Harbor, Mich., are interested in

ELECTRIC LIGHTING.
An

Gross

crease.

amounted to

June 27, 1903

the enterprise.
The bonds
to eastern capitalists.

have

all

been

sold, largely

;

Ozark, Ala., will

McDonald

will

install

an

superintend

electric plant.

the

Marion

construction.

of Dixon, ienn., has appropriated $30,000 for the equipment of waterworks and an electric-

The town

light plant.

The Lancaster (Wis.) Electric Light Company has
been incorporated with capital of $30,000 by H. \V.

Brown and

others.

voted affirmatively to issue
$100,000 of bonds for an electric-light plant, water
Griffin,

has

Ga.,

The Colonial Street Railway Company and
Penn Park Street Railway Company of York,

the

York

The Sioux

Falls

Meridian Arc Light

of Siou.x Falls, S. D., has been
a capital stock of $25,000.

Company

incorporated with

Citizens of Guthrie Center, Iowa, have subscribed
the necessary $15,000 for the installation of an electric-lighting system, and the plant will soon be constructed.

Edwin C. Steward and others have organized the
Ithaca (N. Y.) Electric Light and Power Company,
which has been incorporated with a capital stock
of $500,000.

On July 2d the city of Pensacola, Fla., will vote
on a proposition to issue $750,000 of bonds for public
improvements to include waterworks, electric-light
I. C. M. Jones is mayor.
plant, sewerage system, etc.
The Lexington Water and Light Company

of
Lexington, N. C. (capital $75,000), has been chartered by F. W. Subert of Waterbur>-, Conn., W. G.
Penry and others. The company is empowered to

furnish water and light.
Light, Heat and Power Company,
incorporated with a capital of $30,000, has been
granted a franchise to operate a plant at MontgomThe company is ready to purchase maery, Ala.
chinery.

The

Citizens'

The officials of Guthrie, Ky., propose to furnish a
franchise and a free site for 25 years, to release
the plant from taxation for five years, and to donate
$1,000 in cash, it is said, to any company which will
establish an electric-light plant in the town.
says: "A noticeable feature
of the Edison company's business for the month of
May was the opening of Luna Park at Coney Island,
a magnificent exposition of liigh-class spectacle and
amusements in which the lavish and artistic use
of electric light is the distinctive, original attraction
and the bright, particular drawing card. The Edison company supplies all tliis light, its contract with
Thompson & Dundy being without doubt the largest
ever made by a lighting company with any private
about the
firm or corporation in the world."
Chicago Edison contract with Marshall Field &

The Brooklyn Edison

How

Co.?

ELECTRIC RAILWAYS.
The Salem Terminal Traction Company, Clarksburg, W. Va., has been incorporated and purposes
construct an electric railway and to erect and
operate an electric-power plant for public and private use.
J. E. Law of Clarksburg, W. Va., is
among the incorporators. The capital of the comto

pany

is

$260,000.

A new company has been incorporated to operate
electric street railway between Sixty-third Street,
Chicago, and West Pullman. The company will be
known as the South Side Suburban Railroad and
has a capital stock of $50,000. Charles C. Heisen,
Cornelius J. Ton, Frederick C. Bendle. Clayton R.
Taylor and Gustav Nelson constitute the first board

an

of directors.

The resumption of street-car traffic at Dubuque,
Iowa, recently with non-union men caused a demonstration, and a squad of police and company of
militia were neces.sary to disperse a mob of strike
sympathizers, who broke all the windows at the
company's power house and partially
wrecked the cars at the car barns. The sheriff has

street-car

called for

The

more troops

to maintain order.

report of the Chicago and Milwaukee Electric
Railroad for May shows a gain in net earnings of
$3,798 over May of last year. The increased equipment and faster schedule are responsible for the in-

Railway Company, and

Street

A

will

co-

be built by the Penn
Park company from Penn Park to the suburbs of
Fairmount. The Colonial Street Railway Company
proposes building lines east and west in the city.

operate with

it.

line

will

POWER TRANSMISSION.

It is

Bonds to the amount of $40,000 will soon be issued
by the city of Mansfield, Mass.. for the installation
of an electric-light plant.

Pa.,

which were chartered under an act of 1901, will
apply to the council for privilege to make extensions
to the. present street-railway system.
The companies
are composed of the same capitalists who make up

works and sewerage.
stated that an electric-lighting and power system is to be installed at Port Elizabeth, South .-Vfrica,
at a cost of $500,ooa

the

The Dan River Power and ^Manufacturing Company

will equip its cotton mill at Danville, Va.,
electrical machinery throughout, and for this

with
purpose has recently ordered from the Westinghouse

and Manufacturing Company two 750-kilo-

Electric

watt and one 500-kilowatt, 6,600-volt generators,
each generator to be direct-connected to an independent waterwheel. The current so generated is
to be transmitted a distance of 3,oco feet to a stepdown transformer station, in which will be located
four 600-kilowatt, Westinghouse, oil and watercooled transformers, which will step down the 6,600
volts to approximately 500 volts for transmission
to the various buildings where it will be used for
driving numerous induction motors.

The bringing

power into the Coeur
Idaho by the W^ashington Water Power Company of Spokane, Wash., is
expected to greatly facilitate the mining industry of
mining

d'.A.lene

electric

of

The

greatest feature will be the rein the price of operating the mines.
power will be sold to the different mines at $50
horsepower per year. This price is less than

that district.

duction

The

of

district

made

per
one-half what the mining companies are paying now
per horsepower under the use of steam. The mine
owners say that with steam it costs them $110 to
furnish one horsepower per year.
It is estimated
that the cost of building the line will be about
Fred Phair, a Spokane contractor, is now
$650,000.
at work superintending the construction of stations.

AUTOMOBILES.
In regard to recent announcements that persons
touring Canada in automobiles would be subject to a
customs duty on their machines, the Canadian department of customs has announced that automobiles
(not new) in use by tourists coming temporarily
into Canada and not domiciled in Canada may be
passed upon deposit of an amount equal to the duty,
subject to refund upon exportation within the time
prescribed by the collector, not exceeding six months
from date of arrival. The automobile is not to be
used for gain or hire in Canada.

SPACE TELEGRAPHY.
The steamship Deutschland

of the Hamburg-American Line has been equipped with Marconi wireless
telegraph apparatus. Four other ships of this line
are to be similarly equipped, w-hich will enable them
to keep in communication w^ith 21 transatlantic liners
already using Marconi apparatus, and w-ith the
shore stations of the Marconi system in Europe and

America.
.\u_sten

PUBLICATIONS.
Nos. six and seven of the Thos. E.
Clark Wireless Telegraph-Telephone Company, Detroit, Mich., are out and will be mailed to any one
Bulletins

desiring copies.

The Chicago and Alton Raihvaj', in view of the
National Educational Association convention to be
held at Boston July 6th to loth, has published, in
convenient form, a "Guide to Boston."
The

latest catalogue of the Bates Machine ComJoliet, III., is an exceptionally fine specimen
of the art of printer and engraver, and is quite in
keeping with the excellence of the products of this
company, which manufactures a complete line of
power-transmitting machinery, as well as the Bates
Corliss engine, air and gas-compressing machinery,
pan\',

etc.

Coal-handling machinery of every description for
stations, boiler rooms, coaling stations, gas
companies, coal yards, shipping docks, manufactories,
etc., is treated in detail and profuseh' illustrated in
Catalogue 035, published by the C. \\'. Hunt Companj', Staten Island, N. Y., manufacturer of electric
and steam hoisting machinery, coal-handling machin-

power

ery,

electric

locomotives,

etc.

"Automatic Circuit Breakers for Direct Current"
is the title of a new booklet issued by the Western
Electric Company,
It contains well illustrated descriptions of the company's latest circuit-breakers
and also several pages devoted to the mounting of
these devices. The same company is also distributing a bulletin devoted e.xclusivelv to its line of sewing-machine motors, showing the method of attachment of the motor to the machine.

The Canadian Electrical News published a neat
eight-page daily during the convention period of the
Canadian Electrical Association at Toronto, June
loth to I2th.
The first issue contained facts concerning the city of Toronto and a greeting to the
members, while subsequent numbers were devoted
to a report of the doings of the association.
The
daily was interestino- to those in attendance and
greatly appreciated by absentees, to w'hom copies
were

sent.

The Western

Electrician has received a

engraving of the

Wemco,

it

is

Warren yacht Wemco

handsome

The
named

II.

believed, is the first yacht to be

after an electrical manufacturing company, the letters of the name in this case being the initials of
the Warren Electric Manufacturing Company. Incidentally, it should be mentioned also that the Wemco
was Commodore Warren's flagship at last year's
Put-in-Bay yacht races, as readers of the Western
Electrician will remember. It was at tnis time that
the Wemco carried off the prize as winner of the
race for Aessels of its class.

MISCELLANEOUS.
In the new edition of the Encyclopedia Britannica
in the article on "Electricity" there is this interesting
definition
"The electric conductivity of a substance
is that property in virtue of which all its parts come
spontaneously to the same electric potential if the
substance is kept free from the operation of electric
:

Chamberlain, postmaster-general of Great
in explaining
his
attitude toward Mar-

Britain,
coni's enterprise

in that

counto', said recently that

he did not desire to hamper a new invention, but
the postoffice did not intend to throw aw'ay its
right of monopoly in public communications as it
did in the early days of the telephone.
The company has asked for a permanent exclusive right 10
use space telegraphy in Great Britain.

The

Berlin Tageblatt publishes a message sent by
correspondent from a moving railroad train between Rangsdorf and Zossen, Germany, stating that
wireless experiments of that kind were made by the
.Association for \\'ireless Telegraphy (Braun-Sieniens system).
During the journey communication
was held between the moving train and the stations
of Marienfelde and Rangsdorf.
The reliability of
the messages transmitted was proven.
its

SOCIETIES

AND SCHOOLS

At the thirty-third annual commencement of the
Vyorcester Polytechnic Institute the degree of bachwas conferred upon 42 seniors, including 13 who took the electrical-engineering course.
The degree of master of science was conferred upon
four persons, including Electrical Engineer Ellis E.
Brown of Reading, Pa. Carl D. Knight of the elecelor of science

force."

A new air-brake valve mechanism has been devised
by Edward G. Shortt of Carthage, N. Y. The invention comprises a -graduation and an au.xiliary reservoir.
Pressure from the auxilian,' reservoir is
only used in case of emergency. 'The graduation
reservoir is supplied with air at train-pipe pressure,
its supply being fed by an intermittent feed from the
train pipe and also from the brake cylinder during
release after

emergency

action.

Among

the United States patents issued on June
Qth is one for a rotary engine invented by Michael
E. Sullivan, Poughkeepsie, N. Y.
The engine consists of a casing having an annular chamber.
shaft mounted in the casing carries a toothed disk.
The casing has also a series of chambers arranged
upon opposite sides of the disk. Pistons carried by
the disk are movable transversely through it and
into the second-named chambers.
Inlet and exhaust
ports communicate from the casing to the piston
chambers. Connected to the inlet ports are ports
in the steam chest.
These ports intersect a plug
\alve arranged within the steam chest at the point
of intersection of the ports. This valve is provided
with a main and auxiliary port.

\

'
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TRADE NEWS.

Company,

Louis, Mo., has
been incorporated by \V. G. Zahn, W. E. Howard
and J. B. Carroll. The company, which is capitalized at $S,ooo, will deal in electric machinery and
Electric

the litigation will not become known until the
The
declaration of the plaintiff is filed in October.
General Electric Company does not take the suit seri-

The company

ously.

order with the Willard Storage Battery
Cleveland last week for elements to

to

of a Canadian Westinghouse company, as outlined in the Western Electrician of May
except that it has not been
assured,
23di is now
definitely decided to locate the %vorks at Hamilton.

The formation

The Zahn

517

St.

supplies.

Government officials of Germany are being petitioned by German electrical interests to arrange in
making a new commercial treaty with Russia for
lower duties upon German electrical supplies. At the
present time about $4,760,000 worth of electrical
goods is exported to Russia from Germany annually,
and the amount is increasing from year to year.
Silvanus F. Van Choate, formerly president of
the Van Choate Electric Company, which went into
the hands of a receiver in 1900, has brought suit
against the General Electric Company for no less
than $50,000,000 damages, alleging infringement of
patents covering multipolar generators and motors,
metallic fastenings for electric motors and various
resistance switches or controllers used in the operation of street cars. The entire circumstances incident

The regulations promulgated by the Treasury Department on July 25, 1891, in the matter of drawback on insulated electric-lighting cables manufactured by the Norwich Insulating Wire Company of
Brooklyn, in part from imported lead, have been
amended so as to provide for drawback on galvanized
wire produced from imported steel billets used in
armoring cables, manufactured and exported by the
National Conduit and Cable Company of New York
city,

successor

the

of

Norwich

Insulating

Wire

Company.

manufacture

states that it is its intention to
stokers in Chicago hereafter.

also

its

The Wilmington

City Electric

Company placed an
Company of
enlarge

its

The
battery from 2,000 ampere-hours to 3,400.
original battery has been in use five years without
renewals.
During this time it has carried a load
every day. On account of its good performance the
present order for enlargement was given.
-Ml the steel work in the new piers, sheds and
warehouses of the North German Lloyd .steamship
line in Hoboken on the site of those destroyed by the
disastrous fire of June, 1900, is protected" with the
silica-graphite paint made
by the Joseph Dixon

Crucible Company. The paint is applied to prevent possible electrolysis and the corrosive action of
sulphurous discharges from the steamships.

BUSINESS.
The Duluth Stoker Company, Duluth, Minn., manufacturer of the Duluth stoker, announces that it
has closed a contract with the American Steel and
Wire Company for eight Duluth stokers of 320
horsepower each, with an option of 14 additional
stokers of the same size, which will probably also
be used. The Duluth Stoker Company says that its
stokers are being installed at Detroit, South Chicago,
Cleveland. Madison. Me., and West Superior, Wis.

The Electric Appliance Company of Chicago has
secured the exclusive sales agency for the new enclosed fuses
less" fuses,
Electrician.

known by the name of McBride "Arkand recently described in the Western

The fuse .consists of a cartridge, extending from each end of which is a copper wire
sufficiently long to fit any link connection.
These
fuses are made for 125 volts, also for 250 volts, with
capacities running from three to 30 amperes.

ILLUSTRATED ELECTRICAL PATENT RECORD.
fssued f United States Patent
Telegraph Instrument. Martin Armstrong,
Kenney, Texas. Application filed February 28,

730,858.

1902.
telegraph transmitting instrnment comprising a board
provided with recesses filled with m^ta! is
supplied with a set of parallel Erooves cut in the flush
surfaces of the metal and insulation, numerals and letters
of the alphabet being arranged opposite the starling points
of the grooves, and the metal being so distributed as to
provide each groove with one or more contacts corre-

A

of insulation

sponding to the letter or numeral allotted to it. The
board has another set of parallel grooves extending at
right angles to the first-meniioned set of grooves, each of
the last-mentioned grooves being provided with contacts
corresponding to a word or sentence. Means are provided for electrically connecting all of the contacts, and a
stylus is adapted to be drawn along the grooves.

Electric-motor System. George O. Baker,
New York, N. Y., assignor to the General ElecApplication
tric Company, Schenectady, N. Y.

730,860.

May

filed

1901.

10,

fields.

St.

Automatic Fire Alarm.

29,

Ulric,
1902.

Canada.

Damase

Application

filed

Beaulieu,

December

pair of contact-pieces forming terminals are secured
base-block at opposite sides of a recess on the under
side and within the latter. By this means the conductors
can be led lo the terminals without defacing the wall. The
block has a hole through it opposite the ends of the contact pieces, A stud reciprocally mounted in the hole, a
compression spring mounted ou the stud and tending to
force the latter into contact with the contact-pieces, a pair
of projections on the base on opposite sides of the stud,
and a cord of combustible material attached to the projections and passing through an eye in the stud are provided.

A

to a

Railway.
William M. Brown.
Johnstown, Pa., assignor to the Lorain Steel
Compan}^ Johnstown, Pa, Application filed July
Electric

730,869.

29,

ig02.

Disturbing eSects of short-circuits due to temporary connections which may be made by a car between one or
more of the surface contacts and an adjacent object are
obviated by a snbfeeder to which the contact adjacant to
such objects are connected, and which has its onmic resistance so proportioned as to supply the contacts with sufficent current to enable the car to be moved past the objects, but not sufficient to disturb the system should such
current be short-circuited. (See cut, nest page.)

Means

Operating Alternating-current
Electric Motors. Rudolph Eickemeyer, Yonkers,
N. Y. Application filed July 6, 1894.
An alternating-current motor is supplied with a rotative

730,891.

for

motor-starting switch coupled to the field-coil sections of
the power-motor. A second or governing alternating current motor is attached to and operates the motor-starting
switch, causing its armature to initially rotate. The organization is such that the working of the hand-starting
switch will set the governing-motor in operation, and the
latter will then rapidly operate the motor-starting switch,
and cause the power-motor to commence its initial rotation under normal load, and to increase its rotation until

maximum speed
730,893.

has been reached.

Augustine R. EvLynn, Mass., assignor to the General ElecCompany, Schenectady, N. Y. Application
Electrical Transformer.

erest,
tric
filed

May

8,

1902.

The cover for the casing of the transformer is removably
secured to it so as to permit access to the interior of the
casing. A covered opening in the cover permits access to
a connecting board mounted within.
Electric Arc Lamp. Richard Fleming, Lynn,
Mass., assignor to the General Electric Company,
Schenectady, N. Y. Application filed September

730.898.

22,

1902.

An arc-lamp with several movable electrodes, means for
supplying phase-displaced current to the electrodes, and a
common actuating means for the movable electrodes influenced by current passing throagh them are the principal
features.

Multiphase Arc Lamp. Richard Fleming,
Lynn, Mass., assignor to the General Electric

730.899.

June

16, igo^.

filed

branch of a multiphase systom is supplied with an induction motor for feeding the electrodes. The motor is comprised of a rotary member and a stationary member, and
means for producing a magnetic flux in the stationary
member rotating in one direction upon an increase in current flowing through the electrodes, and rotation in the
opposite direction upon a decrease in the current flowing
through the electrodes are supplied.

William R. Goodman, Chicago, 111., assignor to the Chicago Fuse Wire
and Manufacturing Company, Chicago, 111. Ap-

Fuse Terminal.

730,906.

plication filed April

3, 1902.
The essential features are a flat piece of fuse material
with two end pieces, each consisting of aflat portion and
a forwardly projecting raised lip, the end of the fuse being
placed under the lip and abutting against the body of the

terminal.

Electric Hoist.
Frank Nather, Johnstown,
Pa. Application filed September 19, 1902.
€ombined with an electric motor is the hoist proper suspended from the motor-frame and geared to the motorarmature. The armature-shaft is provided with a pivoted
brake-block for engagement with the wheel, a spring normally maintaining such engagement. A rock-shaft jonrnaled to the motor-frame and operatively connected with
the brake-block, and means for manually operating the
rock-shaft are also supplied.

Dynamo-electric Machine. Henry G. Reist,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

730.967.

tion filed February 27, 1897.

A

member

is combined with a frame secured
Resistance-grids carried by the frame
engage with brushes mounted on a sliding support. A rod
extends through a hole in the armature-shaft and is secured to the sliding support for moving the brushes. (See
cut, next page.)

revolving

to lugs

upon

It.

Howard R. Sargent,
Contact
Device.
Schenectady, N. Y., assignor to the General ElecCompany, Schenectady, N. Y. Apphcation

730,975.

tric

August 31, 1900.
plug-shaped insulating part abuts against the bottom

filed

A

of a lamp-carrying insulating part. The plug has a center
contact engaging the bottom of the lamp-carrying part.
A conducting-screw extends through the plug. An opening in the side of the lamp-carrying part communicates
through the bottom with the interior for the passage of

lead-wires.

1903-

A drum-armature mounted on a spindle revolving about
a vertical axis bears on a flxed conoidal bearing on a part
through which the spindle passes freely. Tha conoidal
bearing surfaces are so constituted as to pump oil through
ducts communicating with them.

Boosters. Merle J.
Brighton, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Application filed June 5, 1901.

731,000.

Controlling

Wightman, West

Electric

New

A

booster is provided with a separately excited field,
and is driven by an electric motor supplied by the circuit
provided with a compound field-windine, the series coil of
which is in circuit with the booster field-winding. (See
cut, next page.)

C

Wirt, Schenectady,
Plug Fuse. Herbert
N. Y., assignor to the General Electric Company,
Schenectady, N. Y. Application filed March 24

731,005.

1902.
A hollow base of insulating material, closed at one end
is held in place by a contact-bolt extending through the
closed end. A metallic shell or casing surrounds the base
and is provided with end flanees adapted to engage the
edges or corners at the ends of the base, and a cover for
the open end of the base adapted to engage the sleeve or
shell are provided.

731,016.

Insulated

Joint

for

Railway-rail

Joints.

Bancroft G. Braine. New York, N. Y., assignor
to the Continuous Rail Joint Company of America.
Application filed October 22, 1900.
Fish-plates each comprised of an upright portion having
upper and lower edges inclined bearings adapted to
be wedged between the head and base flange of the rails
are clamped about the rail ends. Insulating strips are
placed in between the fish-plates and the rails.
at its

731,025.

Electric

The framework

Application

February

filed

11,

an electric-arc lamp is described,
consisting of a crown-plate, a coil-plate fixed to, but insulated from, the crown-plate, and provided wiih a dependof

ing bracket, coils suspended from the coil plate in a maiu
or central tube fixed in the bracket, and the lower yoke

and globe

plate.

Method

731,029.

of Utilizing the

Energy of Waves.

Reginald A. Fessenden, Pittsburg, Pa.

Applica-

tion filed May 4, 1903.
As an improvemeot in the art of signaling by waves the
method described consists in transforming the energy of
currents derived from electromagnetic waves to energy of
a different form in a bady of liquid, localizing such transformed energy in the body and causing it to act cumulatively.

Diamagnetic Separator. Elmer Gates, Chevy
Md., assignor to Theodore J. Mayer,
Washington, D. C. Application filed March i,

731,035.

Chase,
1900.

A diamagnetic separator is described comprising an
eleciromagnet, having pole-pieces separated by a long,
narrow interpolar space, and means for feeding the material into the

space in close proximity

to

the pole-faces.

There is a central zone of lesser magnetic intensity into
which the particles of higher diamagnetic susceptihilily
pass. Inclined planes spanning the interpolar space, and
separate hoppers for the heads and tailings are provided.
731,036-

Diamagnetic Separation. Elmer Gates, Chevy
Md., assignor to Theodore J. Mayer,

Chase,

Washington, D.

C.

Application

filed

March

i,

1900.

A new method of separating diamagnetic particles from
a mixture containing them is described. It consists in
feeding the mixture into a magnetic field having a central
zone of lesser magnetic inteusity than that into which the
mixture is fed. continuing it in and subjecting it to the
action of the field until the diamagnetic particles to be
separated have gradually moved out from the mixture toward the central zone of lesser magnetic intensity, and
then collecting the particles.

Diamagnetic Separator. Elmer Gates, Chevy
Md., assignor to Theodore J. Mayer,
Washington, D. C. Application filed January 13,

VZ'^-'^ZV-

Chase,
1903.

The essential features are a downwardly inclined polapiece together with means for feeding the material to be
separated upon the upper portion of the incline, the incline crossing the path of gravital descent of the material.
Pockets are provided in the pole-pieces.

Diamagnetic Separator. Elmer Gates, Chevy
Md., assignor to Theodore J. Mayer,
Washington, D. C. Application filed March i,
Renewed January 13, 1903.
1900.
The material to be separated is fed between pole-pieces

731,038.

Electric Motor for Ceiling Fans. Peter
Swan, Calcutta, India. Application filed January

730,985.
13,

England.

don,
1902.

each

730,955.

Id combination with an electric motor is an antomatic
circuit-breaker provided with contacts so arranged as lo
close a local circuit through the motor and convert it into
a breaking-generator immediately upon operation of the
circuit-breaker. Means are furnished for tripping the
circuit-breaker by a tripping coil in series with the motor

730,864.

Office)

Company, Schenectady, N. Y. Application
December 22, 1902.
A multiphase arc-lamp having an electrode in

Arc Lamp.

John

L. Davies,

Lon-

Chase,

wbich are inclined from the

vertical transversely to the

path of the falling material.

Diamagnetic Separation. Elmer Gates, Chevy
Chase. Md., assignor to Theodore J. Mayer,
Washington, D. C. Application filed March 19,
Renewed January 13, 1903.
1900.

731.040.

A method of separating diamagnetic particles from a
mixture containing them consists iu feeding the mixture
into a relatively intense part of a magnetic field, causing
the field to be traversed by a retarding flow of liquid
in opposition to the movement of the material
and thus detaining the material in subjecting it to
the action of the maenetic field until the diamacnetic particles to be separated have gradually moved out from the
mixture into a relatively weak part of the field collecting
the particles as beads, and then increasing the retarding
current to carry off the spent tailings.

moving

treated,

Diamagnetic Separator, Elmer Gates, Chevy
Hd., assignor to Theodore J. Mayer,
Washington, D. C. Application filed March 19,
Renewed January 13, 1903.
1900.

731.041.

Chase.

A diamagnetic separator is described comprising verarranged magnet pole-pieces, means for feeding
the material to be separated and allowing it to gravitate
through the space between the pole-pieces, means for
forcing a counter-current of obstructing fluid upward
through the space (0 retard the falling material, and a
receptacle for the separated diamagnetic material located
beyond the vertical planes of the interpolar space. (See
cut, next page.)
tically

Diamagnetic Separation. Elmer Gates, Chevy
Md., assignor to Theodore J. Mayer,
Washington, D. C. Application filed March 19.
Renewed January 13, 1903.
1900.
The mixture to be separated is fed into a relatively

731.042.

Chase.

intense part of a magnetic

field,

rapidly moving the field

:

WESTERN ELECTRICIAN

.Si8

opposed to the feading of the material so as
increase the number of lines of force traversed thereby.
cnrrent of liaaid flows in a direction opposed to the
feeding materia! so as to correspondingly detain the material daring its movement through the field.
iQ a direction
to

A

Separating Diamagnetic Metal from Sands,
73^-043Elmer Gates, Chevy Chase, Md., assignor
etc.
to Theodore J. Mayer, Washington, D. C. ApRenewed January
plication filed April 14, 1900.
13,

1903.

A method

of separating free particles of diamagnetic
metals from sand is described which consists in mixing
particles of magnetic material with the mass and separating the diamagnetic and tnagnetic substances at once.

Elmer Gates,
Separation.
Chevy Chase. Md., assignor to Theodore J.
Mayer, Washington, D. C. Application filed
April 14, 1900.
A method of separating diamagnetic material from
mixtures consists of feeding the mixture into a magnetic
geld and continuing it there antil the particles of less
susceptibility have moved into a weak part of the field.

731.044.

Diamagnetic

Wave-like impulses are sent through the

field

M. Lorenz, Chicago,

III.

Application

June

May

filed

Method of Producing Electrodes for ElecAccumulators. Ernst W. Jungner, Stockholm, Sweden. Application filed August 5, 1901.
A new method of making carriers for active masses of
tric

Two line-circuits are connected in series. A central
source of electric supply bridged across supplies current
to both in common.
Primary induction coils are in series
with the respective lines. The two secondary coils are
bridged one across the legs of each line and arranged in
inductive relation to the primary coils of the opposite
line.
(See cut.)
Watertight Union for Lead Cables. George
New York, N. Y. Application filed

73IJ95-

Martin,

L.

March

1903

731-308.

1902.

16,

27,

1903.

4,

A

tubular piece is provided with exterior screw-threads
at each end with an intermediate unthreaded portion. A
second tubular piece abuts against the first piece, forming
channel
for the cable. The second piece is provided
a
with an annular collar which fits the collar of the second

accumulator-electrodes that are chemically indifferent to
alkaline solutions is described, which consists in placing
a cathode having regularly disposed condncting-points
opposite a plate of suitable metal as anode in a solution of
an alkali-metal hydrate containing a salt capable of forming a combination with the melal that is soluble in the
solution with less rapidity than the formation of the salt.

Electromagnetic Traction-increasing Appli731,364.
ance.
Albert A. Honey, Tacoma, Wash., assignor to
Chicago,

Magnetic Equipment

the

Application

111.

filed

Company,
December 28,

Renewed November 25, 1902.
A helix-shaped conductor is mounted upon each
wheel. Current can be sent through the helix. The two
sets of wheels on each truck are electrically connected so
as to make horse-shoe magnets of them when current is
turned on, causing them to hug the track.

1901.

piece.

Resistance Set. Edwin F. Northrup, Phil731,200.
adelphia, Pa., assignor to Morris E. Leeds
Co.,

&

during the

process.

Diamagnetic Separator. Elmer Gates, Chevy
Md., assignor to Theodore J. Mayer,
Washington, D. C. Application filed April 14,

731.045.

Chase.
1900.

The invention consists of a magnet having an inclined
pole-piece, with a casing arranged in front of the magnet
pole and permeable to water. The materials are fed onto
the incline at the same time, water being admitted below.

NO. 730,869.

ELECTRIC RAILW.AV

730,967.

—DYNAMO.

NO. 731,041.

— DIAMAGNETIC

SEPARATOR.

Electromagnetic Vibrating Reed. Sterns F.
Y. Application filed September 23, 1902.
A vibrating reed is combined with an electromagnetic

73^>os6.

Jones, Brooklyn, N.

device for maintaining the reed in vibration. Springs located upon the base upon opposite sides of the reed to
cushion the impact and impart an Initial return movement
re provided, each spring being supported upon a sliding
block or carriage. There is also a groove for each carriage and means for gradually moving the carriage on its
groove to vary the position of the springs with respect to
each other and to the reed.

Philadelphia,

Several pairs of posts are arranged adjacent to the track
on opposite sides forming a block. The blocks overlap
adjacent blocks. Arms attached to the posts are provided
with movable signal devices. Electric lamps are mounted
on - the arms. A generator, exciting electromagnets
mounted on the posts, which in turn actuate movable armatures mounted near the electromagnets, operate the
signals.

filed

March

20,

A plurality

of series-connected electrical resistances are
arranged so as to secure a series of regularly increasing
resistance values greater in number than the resistances
employed. Means are supplied for establishing short-circuits around the end resistances independently and in
combination with the intermediate resistances, and around
intermediate resistances alone.

Resistance Set. Edwin F. Northrup, Phil731,210.
adelphia, Pa., assignor to Morris E. Leeds
Co.,

&

Philadelphia,

Automatic Signaling Apparatus for RailIndianapolis,
Ind.
ways. John
Goldsworthy,
Application filed January 27, 1902.

731. loS.

Application

Pa.

1903.

Application

Pa.

filed

March

31,

1903.
In-comhination with a number of electrical resistances
are contact-pieces of greater number than that of the
resistances and connected to the resistances in prearranged combinations so as to give a series of ratio values
of resistance greater in number than the resistances
employed. Also a pair of terminal contacts adapted to
make contact successively.

Telephone
Englewood, N.

731,239.

Sorg,
Fredrich W.
Application filed August 14,

Circuit.
J.

Electromagnetic Traction-increasing. Appa73i>36s.
ratus.
Albert A. Honey, Tacoma, Wash., assignor to the Magnetic "Equipment Company,
Chicago,

Application

111.

filed

December

28,

1901.
Renewed November 25, 1902.
Intermediate idle wheels and axles are situated in
front of each pair of truck wheels. A helix is mounted
upon each asle. A connecting bridge or bridges of magnetizable material connect the truck axles and idle ones,
and wires, by means of which the magnets are connected
in a common circuit, are provided. Horse-shoe magnets
will be formed, each having two coils, one of which is that
which energizes the idle wheels.

Electric

73^7375-

Controller

for

Electric

Motors.

William K. Liggett, Columbus, Ohio, assignor
to the Kinkade and Liggett Company, Columbus,
Application filed December 22, 1902.
In combination are a series of switches consiituting a
reversing-switch and a circuit-closing switch.
A twosection shaft carries cams which operate the reversing
switches and circuit-closing switch.

Ohio.

1902.

The new feature is thatthe wire

or conductor is supported
At the end of each section it
hent back and secured upon itself to form a loop engaging an insulator, the bent-back portion being carried
across to another insulator in the same group.
in sections by the insulators.
is

Electric Clock. Joseph A. Carruthers, St.
James, Victoria, Australia. Application filed Oc-

731.279.

tober

10, 1902.
Upon the base of the pendulum is an armature. An
electromagnet is set beneath the armatdre.
A hinged
plate supported directly by the pendulum Is prevented
from swinging on its axis during movement of the
pendulum in one direction. Spring contact plates are so
placed that one is adapted to be depressed by the springplate in one direction of travel of the pendulum and to
pass idly over the plate on the return movement, circuit
connections being established between the spring plates
and the magnet.

Electric Clock. Joseph A. Carruthers, St.
James, Victoria, Australia. Application filed Oc-

731.280.

tober

NO. 731,000.

— BOOSTER

CONTROL.

Stuart H. Patterson, Plainfield,
N. J. Application filed December 19, 1902.
The device is supported upon wheels which revolve upon
a pair of rails composed of sections insulated from each
otner. A series of electromagnets vertically disposed be-

731,125.

Carrier.

neath the

an electromagnetic field along the
rails, and means for sequentially connecting the rail-sections with the electromagnets are provided.
rails create

Electrical Igniter for Explosive Engines.
731,134.
Charles E. Sargent, Chicago, 111., assignor of
three-fourths to Oliver S. Lyford, New York,
N. Y., and Charles W. Hillard, trustee, Chicago,
111.
Original application filed April 27, 1900.
Divided and this application filed November 3,
1900.
A beveled push-pin is mounted 00 a orank-arm which in
turn is mounted on a rock-shaft. A disk operates the
push-pin which makes the electrical connection.

Device for Handling. Live Electric Wires.
Burt Wilbur, Syracuse, N. Y. Application filed
February 9, 1903.
An insulated handle has a lengthwise opening. A head

731.145-

one end of the handle carries jaws pivotally
mounted and having eccentric engaging faces for gripping
and holding the wire.
sacared

731,166.
rier,

to

Electric Telephone System. Hiram D. CurOttawa, Ohio, assignor Qf one-half to Jacob

10,

1902.

In combination are a pendulum with an armature at its
base, an electromagnet beneath the armature, two brackets carrying spring plates, and a hinge plate adjustably
supported from the pendulum so as to bear on one of the
plates at intervals, making electrical connection.

NO. 731,166.

SYSTEM.

with means for adjusting the belt tension.

Terminal Tip for Electric Wires. Harry L.
Worthington, New York, N. Y., assignor of onehalf to Valentine E. Kennedy, New York, N. Y.
Application filed February 27, 1903.
The invention consists of a metallic terminal tip for

731,400.

electric wires having a pair of wings around which the end
of the wire is fitted, and separate means for clamping the

wire and

Trolley Arm. Judson T. Cousins, Norwich,
Conn., assignor of one-half to Fred W. Estabrook, Norwich, Conn. Application filed May

— TELEPHONE

Device for Attaching Dynamos to Railway
Cars. James F. McElroy, Albany, N. Y., assignor
to the Consolidated Car Heating Company, Albany, N. Y. Application filed January 11, 1900.
An adjustable suspension for the dynamo is provided
beneath the car. The dynamo is belted to the car axte

731,382.

its

end

to the tip.

731,284.

1902.

12,

To

a trolley

trolley

head

arm angular

in cross-section is attached a
having a shank slidingly and non-rotatablyheld

within the arm.

Electric Controller.
George W. Gilmore
and David Kendall, Alliance, Ohio, assignors to
the Alliance Machine Company, Alliance, Ohio.

731,298.

filed March 12, 1903.
Contact-pieces are mounted on a support. A movable
fixed to it a frame with a blow magnet and a
pair of independently movable brush holders, each having
several brushes, are so arranged that the brush holders are
connected respectively to the ends of the blow-raagnet
winding. The brushes engage the contacts on the fixed
support while they are movable independently of the
magnets.

Application
arm having

Combined Track Switch and Block Signal.
Harry Hollis, Wilmington, Del. Application filed
August 15, 1902.
A block signal comprising a number of magnetic mem-

731,301.

bers with means for energizing the same independently
from separate movable cars, the magnetic members being
provided with movable armatures, is built so that a plurality of contacts are opened and closed hy movements of
the armatures, and local electric signals connected with
the contacts are operated.

EXPIRING PATENTS.
Following is a list of
on June 23, 1903
344.099.

Electric-railway Signal.

Covington,
344.100.

electrical patents that

expired

Burton H. Gedge,

Ky.
Signal

Electric

for

Railroad

Switches.

Burton H. Gedge, Covington, Ky.
Telephone. Jules Joas Barrier and Ferdinand Tourvielle De Lavernede, Paris, France.
Arc Lamp. Norman McCarty, Hoosick,
344,188.
N. Y.
Electric Lamp. Joseph R. Dales, Philadel344,252.
phia, and Wyllis H. Markland. Altoona, assignors to Monroe K. Reeves, Philadelphia, Pa.
Apparatus for Transmitting Power from
344,260.
Electric Motors.
Chaimsonvitz P. Elieson, London, England, assignor to the Electric Locomo,144,153.

tive

and Power Company, London.

Induction Coil.
Francis W. Jones, New
York, N. Y.
Telephone Receiver. William C. Turnbull,
344,333.
^44,318.

Baltimore,

Md.

Electric
344,262.
erford, Tex.

Motor.

James E. Emley, Weath-

i
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Chicago,
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...SOLE BUILDERS OF...

Reynolds Corliss Engines
FOR ALL POWER PURPOSES.

Pumps and GompressorsM

This cut

an illusiralion of a "REYNOLDS' ENGINE." built (or the Manhattan Railway Co.. New York, also for the New York Rapid Transit
R. R. The (Subway). There arc to be eight of these engines in each of the powerhouses. Each engine is rated at 8,000 H. P.
for its most efficient load, and is to be capable of operating continuously under a load of 1,300 H. P.

is

SPECIAL ENGINES FOR STREET RAILWAY
AND ELECTRIC UGHT PURPOSES,

Sederholm
BKANCll

OmCES:

\D\ \m\\.

Broad

PlTT.SrjlKd.

I2l2rritk

ana

Reynolds Boilers,
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AND CABLES.
SIMPLEX WIRESINSULATED
RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WE«TEBN »El.l.lNG AGENT,
The Simplex Electrical Co.,
H. R HIXSON.

BOSTON, MASS.

73-81 Cornhlll,

1137 Monartnock Block, CHICAGO.

CRESCENT RUBBER INSULATED

1889—Paris JExposition,
Hedal for Bnbber Insulation.

WIRES AND CABLES

1893-World'8 Fair,
nedal for Bnbber Insulation.

National Code IStandard.

CRESCENT INSULATED WIRE AND CABLE

TEE STAKBABD FOR
BUBBEB IHrSIJIiATIOK.

factory,

CO.,
TRENTON, ILL

Sole Manufacturers of

'THA.kllH<Kr

Okonite Wires, Okonite Tape, Manson Tape, Candee ""Jir Wires.

THE OKONITE

CO., Ltd

253 Broadway, New

SI.'KtEl!;Sv%'r'.f«"«9"»-

ever invented.

The ECOIMOMICAL
2—

Geo.T. MansoR.Gen'l Supt,
W. H. Hodglns, Secy.

York.

The Simplest. Most Practical and
Economical Turn>down Electric Lamp

style 1 —Pull string for bright or dim. Style
For variation in light turn bulb
or the other. Write for booklet and prices. All voltages and bases.

ECONOMICAL ELECTRIC LAMP

CO.,

INDIANA RUBBER AND INSULATED WIRE CO.,
...

^^

"*'" °^*^*

BS^bJISSy^STRECT.

123 Lii.enySt.,HewYork.

JE8T,iLBI.ISMKI» IfSC

MANUFACTURERS OF

,

one way

COMBINATION OF

Paranite Rubber Covered Wires and Cables,

Stow

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONB, TELEaRAPH AND FIRB ALARM CABLES.
All

Wlr«s are lested

AMI)

JONESBORO, VSB.

at Factory.

MULTI-SPEED MOTOR.
Practically dust and water proof.
For Fortatil*
DriillnK, Tapping. Reaming, Emery Grlndlnc, etc
Write for Catalogue and Prices.

IN USE.
2,000 Multipolar
Hotora

I-T-E

Bipolar and
from K to SO horaepower. Dynamos from 10 lights to 700. We sell
or rent, Good proUts loragents.
Ttie Hobart blec. Mfg Co.Troy, Ohio

STOW MFG.

CO..

PHiUDELPHIl

6 Bedford

1

St.,

SQUARE

OF EVERY DESCRIPTION.

Incandescent Electric Light Manipulator Co.,
I

ROUND,

WIRES

ELECTRICAL

Th« Incandescent Lamp Raplacer and
Cleaner replaces and cleans any o. p. lamp
•rt any height or angle.

Boston, Mass.

CROWN

ELECTRICAL ENGINEER-

AND
RECTAH-

RAIL BONDS.

ING TAUGHT BY MAIl..

GULAR.

Write (or our free lUastrated Book,
"Cao 1 Become an Electrical EajlDeer"

American Steel &Wire Co.

We

teach Electrical EnK^neerinp, EHecLighting. Eiectric Railways, ilechftnEngineering. Meclianical Drawing,
Institute
etc. at your borne, by mail.
Indorsed by Tbos, A. Edlaon.

trie
ical

CHICtGO.

NEW YORK.

WORCESTER.

DENVER.

TRADE MARK..

MANUFICTTTHKD BT

SAN FRANCISCO.

Columbus Insulated Wire and Brass Co.

Electrical Engineer Institute,

Dept. K,

240-242 W. 23d

St..

COLUMBUS, OHIO.

New York.

LIGHT
If

you want

light to

LIFE
The Longest

see objects below the lamp

SHELBY

USE SHELBY LAMPS.
•

6 C.

P. Horizontal are

\n\nrm\

EleolPical
Waverly Park, NEWARK,

N.

LIGHT

LAMPS.

THE SHELBY KLECTRIC

FLATTENED.

^ESTIIN

USEFUL

A TRIAL WILL PROVE OUR CLAIMS.
CO., SHELBY, O.

7 C. P. Vertical.
IT-IT'S

Life at Best Efficiency.

Pat. Oct. 20, 1900.

14 C. P. Vertical. Other makes are

THE COIL DOES

Co.,

EXTRA INSULATING VARNISH.
STERLING
Extra Black Finishing Varnish,
Sterling

SterUngr Bliick Atr Drying Varnish,
Sterling Black Core Plate Varnish.

J.

THE STERLING VARNISH

Weston standard

Pittsburg, Pa.,

CO.,

U.S.A.

THE STERLING VARNISH CO.,

Brougham

St..

Blackirlars Road, Saltofd, Mar^chister, England

Portable
Direct Reading

Your Ceiling Rosette

VoltiueKTS,
llilll volt meters,
Voltanimetf rH,
Aminetern,

must be better fastened than by ^ turn oC cap where
there's vibration.
The "P-K" has set screws
which are then run down, for just such places.

Slllllaninieteri,

OrnoncS Detectors and
Cirrait Testers,
Obninietert),

Portable Oalvanoinet«rfi.
Our Portable Instruments are recognized
as The Standard the world over. Tiie SemiPortable

Lsfroratory

Standards are

siill

belter.

Just specify "P-H,**

Our Station Voltmeters and Ammeters
are unsurpassed in point of extreme accuracy
and lowest cooiiumption of energy.
BERLIN— European Weston Electrical Instrument

H. T. PA1STE CO.,

Co., Bltterstracse No. ss.

LOUDOS— Elliott Br<w„ No. 101 St. Martins Lane.
Mention the Westers Electrician when

W*iton Oroa&d Detector »nd Cirooit Tetter.

*C*«

MAGNET WIRE

BARE AND INSULATED

-^

C0.( Binghamton, I. T.

Gen'l European Agents, Scllg. Sonneatlial
86 Queen Victoria Street. London, Englaad.

CIRCUIT BREAKERS
CUTTER ELECTRICAL

Flexible Shaft

writing for catalogues.

Chlcefo

•

Philadelphia

•

WESTERN ELECTRICIAN

January

3,

"Ceco."
Electrical Machinery,
Direct and Alternating Current

For Lighting, Power and Railway

250 K.

"Ccco" apparatus

Our

is

modern

W, Three-Phase * Ceco "

Service.

Alternator.

in design, accurate in construction

experience in manufacturing electrical apparatus

MORE THAN

is

indicated

7,000

and superior

by the

in performance.

fact that

we have

built

MOTORS

FOR DIRECT CONNECTION TO OUR AIR COMPRESSORS USED WITH OUR
AIR BRAKE EQUIPMENTS ON ELECTRIC CARS.
WRITE FOR CATALOGUE

No.

27.

Christensen Engineering Company,
MILWAUKEE.

1903

—
January

...

. ..

WESTERN ELECTRICIAN

1903

3,

'

TheElegtricPHILADELPHIA,
StorageBatteryCo.
MANUFACTURER

Cbloribe Hccumulator

OF THE

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
Price Lists

and Descriptive Bulletins forwarded upon request-

SALES OFFICES:
PHILADELPHIA.

BOSTON^

Allegheny Ave. and lyth
ST.

LOUIS.

Walnright

lluildin;^.

60 State

St.

Street.

NRW YORK.

CHICAGO.

100 Broadway.

Marquette Building.

New England

HAVANA, CUBA,

SAN FRANCISCO,

F. G. GreeDwood, Mgr., 34 Empedrado St.

Nevada Block.

Building.

ADJUSTABLE

COMPANY'S

areunequaledfordriving

LAMP HOLDERS

Permit the Electric Light to
^^i^' be instantly placed where it
needed. Made for shop, factory,
store, office, residence -in fact wherever the incandescent lamp is used.

DIRECT CURRENT MOTORS
machine

DETROIT,
Michigan Electric Company.

CLEVELAND,

ELECTRIC

SPRAGUE
classes of

BALTIMORE,
Continental Trust Building.

is

all

WE MANUFACTURES

tools.

Portables,
Chandeliers,
Brackets,
Desk lamps.
Clusters,
Gano/fies and
AH Sizes and Styles of
Shades and Reflectorsm
Goods carried
Send for

Write for Descriptive Bulletin No. 206,

GENERAL OFFICES:

527 W. 34th

St.,

New

York.

Catalogue Ho. 10,

Ajr all principal

Jobbers,

CHICAGO OFFICE:
Fisher Building.

Just Issued,

FARIES MFG.

OEGATUR-

CO.,

VILLARD AUTOMATIC DUCT RODS ARE THE BEST RODS

ILL.

THEY STAND
'TH£ TEST.

These rods are coupled and uncoupled instantly and wltta.ease. They will not buckle or form a zigzag line and are very light running. They
are perfectly rigid when pushed, and become flexible when pulled. They cannot be uncoupled In the ducts, the rear end of a rod having to be
_ raised to an angle of forty-five degrees to detach It. One man can push it with ease 600 feet and a hard blow can be struck with telling effect
^Without the slightest injury to the rods. The wheels serve as dtict cleaners as well as obviate friction. The castings are made of solid bronze and
The rods are made of hickory well seasoned in oil to prevent decay. They are put up in
__- malleable iron as desired, with wheels of chilled iron.
sets of 2O0 rods or 600 feet.

^
Whee

JAMES

S.

With Malleable Iron Couplings.

With Solid Bronze Couplings.

3

FT.,

3

"

WHEELED.
LIST PRICE, $1.35
.15
WHEELLESS.

FT.,

LIST PRICE, $l.lO
WHEELED.
WHEELLESS.
.SO
Send

Other lengths to order.

Discount upon application.

BARRON &

3
3

For Incandescent Lamps
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
Wi tell PLATINUM In any quantity, either large or small. We buy PLATINUM ar anythlnf
containing PLATINUM, in any quantity.

Adams-Ba^all Electric Co
Akron Smoking Pipe Co
Allen Company, L. B
AUis-Ghalmers Company,

14

20
21

colored cover

&,

Company

3

Barnett Company, G. & H
40
Barron & Co., J. S
3
Beardslee Chandelier Mfg. Co.—
Berthold &. Jennings
37
Blakeiy Printing Co
33

Edward
36
Bossert EL Construction Co. .35
Brooks, Hall L
37
Brown &. Leasure
30
Buffalo Forge Co
40
Camp Company, H. B
5
Carney Bros. Go
36
Central Electric Co
11
Bonville,

Central Manufacturing Co.. .37
Central Telephone & EL Co.. 29
Century Glass Co
7

Chaae-Shawmul Company... 26
Ohloago

& Alton

Railroad.

..

.23

4 N. W. E. R
cmcago Edison Company. 4.

22
23

C.

Chic. Fuse

Wire

& Mfg. Co.

NEW YORK.

and

Everything

MANUFACTURERS OF PLATINUM
Newark. N.

New York

1.

Office,

IN

120

Else.

ALL SHAPES.

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
. .

Alphaduct Mfg. Co
4
American Battery Co
23
Amer. District Steam Co
18
Amer. Electrical Heater Co. .40
Amer. EL Telephone Co
29
American Electrical Works.. 21
American Platinum Works. 20
American Eefl.A Lighting Co.36
American School of Corresp .2t
Amer. Steel & Wire Company i
Anderson &, Sons, W. H...29, 36
Audel & Company, Theo
34
Baker

for descriptive circular.

200-206 West Broadway,

CO., Sole Agents,

.

.

OUcftgo Inaolated Wire Co..

40
l

Chicago Lumber & Coal Co. .36
C. M. &St. P. R. R
34
Chicago Pay Station Co
20
Christensen Engineering Co. 2

Columbus Ins. Wlre& Brass Co.l
Commercial Elec. Supply Co. 9
Consumers Carbon Co
34
Continuous Rail Joint Company of America
34
Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Company .26
Cutler-Hammer Mfg. Co
18
Cutter Elec.

& Mfg.Company

1

—

i W.

Fuse Company
Dearborn Drug & Chem. Co.. 34
Diamond Meter Company
12
D.

Diehl Mfg. Co
17
Dixon Crucible Co., Joseph.. 34
Duncan Electric Mfg. Co.,
colored cover
Duslin Co., Chas. E
23

Dwlght Bros. Paper Co
28
Economical Elec. Lamp Co.. 1
Edison Decorative A Miniature Lamp Department
20
Edison Mfg. Company
40
Edwards A Company
26
Electrical Engineer Institute. 1
Electric Appliance Company.20

Electric Storage Battery Co.. 8
Electrician Pub. Company. 24
.

.

Faries Manufacturing Co
3
FarrTel & Const. Supply Co.26
Federal Electric Company...—
Fisher Electric Company
23
"For Sale*'AdTertiaement8..22
Ft.

Wayne

Elec. Works., Inc.

colored cover

Fowler, John H
37
Franklin Eng. A. Elec. Co .... 35

Fulmer Lumber

V%»t^

Co., D.

M

37

General Electric Company ... 10
General Incandescent Arc
Light Company
31
General Incand. Lamp Co ....
Globe Electric Mfg. Co
40
Goltz Engineering Co
23
Gordon Battery Co
I3
Gould Storage Battery Co.... 6
Great Western Smelting &
.—
Refining Company ....
Green Fuel Economizer Co. 35
Gregory Electric Company .22

—

. , .

.

Hamacek,

A.

.

F

21

Hartford Steam Boiler Inspection & Insurance Co. .—
Hazard Manufacturing Co.. ..—
Helios-Upton Company
4
Hobart Elec. Mfg. Company.. 1
22
Hoffman. G.W
Holmes Fibre- Graph. Co
.

—

Huebel Company, C.J

Humphrey, Henry

37

H

20

Mfg. Co.. .22
Hlinols Maintenance Co
32
Incandescent Electric Light
Manipulator Company
1
Indiana Rub. &. Ins. W. Co.
1
India Rubber & Gutta Percha
. .

—

Company

Inland Printer Co
Intemat'l Corres. Schools
International Tel. Mfg. Co.
Jeffrey Manufacturing Co.
Johnston. Thomas J

36

Xx:>.ca.03c

17

Leather Preserv. M. Corp. ...23
Leffel

A

Co.,

James

34

LIndsley Brothers Company.. 37
Lowell Model Co

—

.

..3i

21

Paiste Co., H. T
Pangon Fan A Motor Co
ParsellA Weed
Perrizo ASons

Macbado A Roller

7

—

Maley Martin
Mai thy Lumber Company ... 37
Manhattan Elec. Supply Co..—
Marinette Iron Wks. Mfg. Co.34
MarshaU-Sanders Co
36
29
Matthews A Bros.. W. N
21
Mayer Engineering Co
20
McLennan & Company, K
McLeod, Ward A Co
7
,

—

McNamara

Brothers
Mechanical Appliance Co
Mechanical Boiler Cleaner

34
28

34

A

El Co... 26

—

Miscellaneous Adva
Monarch Fire AppL Co
Monon Railroad

Monson-Burmab Slate Co.
Moon Mfg. Co., The
Morse Cedar Company
Munsell A Co., Eugene
Murdock Parlor Grate Co

22

—

19

20
22

Phillips Insulated Wire Co..
Phoenix Glass Company

Phosphor-Bronze

S.

s?

Sterling Electrical Mfg. Co.. 5
Sterling Electric Company...—
Sterling Varnish Co., The.... 1

Eugene F

Stewart Electric Co., John A.23
Stilwell-BIerce A Smith-Yalle

Co

Company

Pignolet.L. M
Pittsburg A L. S. Iron Co
Porter Cedar Company
Pullen Elec. Co., Leon W....

33

Stow Mfg. Company
Stromberg-Carlson TeL Mfg.

Company

Stnrtevant Company,

Queen A Crescent Route

Thompson Sou & Co

Rauscher, John

32
20

Toerring Company, C.J
Torrey Cedar Company

Hugo

Replogle Governor Works..
Reynolds Elec. Flasher Mfg.

.

Triumph

Cyrus VV
Roche,
Roebllng's Sons Co., J. A
Rooney-WestburyEl.Lmp.Co.
Bose Electric Company
Rice,

37

Co

u

Trumbull Electric Co

19

Co

26

U.

Wm

Electric

1

25
B. P...40

S.

Electric Mfg.

Valentine-Clark Co., The....—
Vreeland, B. F
37
Vulcanized Fiber Company. .40

35
.

.

.34

—
37

20
-~

National Conduit A Cable Co.20
National India Rubber Co. .-..Nernst Lamp Co

—

New York Ins. Wire Co

13

a

Phelpa Company

Rel£lnger,

F

W

Co...

Co
Metropolitan TeL

Stanley, Arthur

Stanley Iiutnim«at Co
Stanton, LeRoy
Station Equipment Co.,
Sterling A Son, W.

Pfister Hotel
Phillips,

35
..29

Kartarert Manufacturing Co.—
Kellogg Switchboard & Supply Company
87,37
36
Klein A; Son, Mathlaa
20
Kohler Brothers

OlASstfi^ca.

Co... .26

Lagonda Mfg. Co

Mica Insulator Company

Illinois Electrical

Insulating

Kokomo TeL & EL M.

19

N. Y. Safety Steam Power Co.3l
Norton Elec'l Instrument Co.—

Okonite Company, Thflk ... 1, 15
Osbum Flexible Conduit Co,

& Lundy
Sawyer-Man Elec. Company.
Schott.W.H
Scbureman A Eayden

Wagner Electric Mfg. Ca
WagorMfg. Co.,P. E
Walsh's Sons A Company.

Sargent

Shelby Electric Company ....
Simplex Electrical Co., The.
Simplex Elec. Heating Co.
.

Smith

Co., S.

Spies Electric Company
Sprague Electric Company.

.

Standard Pole A Tie Oa
Standard Underg. Cable Co.
....

Standard VUrlfled Cond. Co.

o£ A.iX-^&xtXmGtxx&xi.t^

See

:

JPojB^

..12
.22

Western Electric Company. .. 8
Western EL Supply Co .... 8().31
Westinghonse
Electric
A
Maoafaoturlng Company ..38

Wef ton

Morgan

SUndud Vamlib Worki

.

Electrical Init. Co.

..

1

Whitehead Machinery Co..,..22
Wbltmore, A. E
..87
Wlckes Broi

WUoonaln Central R. B ...
WorceetflT Company. C.
.
..37

B

Wrifiley.Ihos

18

:
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INSULATION
buy

you

....

RUBBER

INDIA
should

Complete stock
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^ ^kM

you want Wires or Cables insulated wirith the

HIGHEST CLASS

3,

of

sizes constantly on hand
for sale at lowest market prices by
all

CHICAGO EDISON COMPANY,
WRITE FOR PRICES.

139

ADAMS STREET, CHICAGO.

ALPHADUCT FIREPROOF FLEXIRLE CONDUIT
CONSTRUCTION

Acknowledged by
Architects,

..vtS^O.
Inner lining

of

heavy

Engineers,

Contractors and Inspec-

fireproof canvas.

tors to be the

BEST.

Weather-proof coating.

The only

hard

cord,

Cable

Fibre

twisted and fireproof.

fireproof

Conduit.

Com-

bines perfect flexibility
All

filled

intersects

with special

of

fireproof

conduit

strength and

compound and coated

with
solidity

of wall.

with weather proofing.

Outer jacket

Hlpbabuct mfg.
FACTORY:

fire-

proofed.

(3o,
Easiest to "fish," try
it

522-524 W. Twenty-second

Outer coating protection

against

weather

Impossible to tear out

any part.

Finished Conduit.

0KNE:RJM_ SA.UKS
78 Bay

WM.

M. PORTER.

H-U.

C.

Street,

W. BONGARD.

A.(»EEI

NEW YORK:

TORONTO:

CHICAGO:
Fisher Building,

it.

St.

NEW YORK.

and abrasion.

and prove

39 Cortlandt Street,

WM.S. BROWN.

BOSTON:
390 Atlantic Avenue,
CHASE-SHAWMUT CO.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

January

3,

WESTERN ELECTRICIAN

1963

THE H.

:

"Camp" Standard
Installers of

Clay Conduits for Underground Wires.

Vitrified

Complete Underground Conduit Systems.
SALES OFFICES:

170 Broadway,

85 Hartford Building, Chicago.

BEGIN THE

New

York.

NEW YEAR RIGHT

DON'T WASTE YOUR MONEY YOU MAY
THE

CO.

MANUFACTURERS OF=

=

Room

CAMP

B.

WANT

IT.

THE "HAS BEEN'

"IT"

Write
^^Steriing
on your orders
Patented Feb.

cuts and see
1,

1902.

Tip

Average

-

..

for incandescent

WHY

and you get 128%

THE STERLING SPECIAL.
Side
Angle

Speciaf
SAME

you use the

MORE

Study the

lamps.

current

LIGHT.

IG Candle Power
"
16
16
"
•'
16

THE OTHER KIND

STERLING SPECIAL
AVERAGES

16

AVERAGES

CANDLE POWER.

12

CANDLE POWER.

SEND FOR PRICES AND SAMPLES-

STERLING ELECTRICAL MFG.

New

CO., Warren, Ohio

Standard Specialties.

kept out of the sua. In a cool dry place, tbis cell
run down on the sbelt la two years, and at
the end oi that time will be as good as otbtr makes
tresb from tbe factory. To maintain Its superiority
to all others, no expense Is spared, and only tbe best
materials aad cbemlcalt are uied la Its manufacture,
//

will not

TbIs cell will save tbe consumer money, because
a fewer number will perform a given amount of work
four times as loag as any other cell of equal size.

HOME SEARCHLIGHTS

ALWAYS READY
FOR INSTANT USE.

QUICK,

SAFE,

CHEAP.
By pushing button a steady, brilliant, strongly reflected electric light is obtained Illuminates the darkest corner instantly: handy at bedside, and in all cases of emereency.
Tabes the place of lamp or candle, without need of matches, or daneer of fire. Will last
Extra batteries for rechargins.
each.
for years. PRICE. PREPAID, $2.00.
Send for booklet, with further information and illustrations of other electric house;

35c

ELECTROMOTIVE FORCE, 1.52 VOLTS.
CURRENT,
14 TO 18 AMPERES.

hold articles.

Electric

Gas

Lighters, $1.50 each.

\A/IN/I
CATALOGUE FOR THE ASKING

INVENTOR ANO SOLE MANUFACTURER.

!OOHE,
42 VESEY

ST., NEVIf

YORK,

N. Y.

)

WESTERN ELECTRICIAN

January

3,

1903

STORAGE BATTERY INSTALLATIONS
FOR.

RAILROAD REGULATING, LIGHTING. POWER AND ISOLATED PLANTS.

COULD

C,

E-M-F BOOSTER SYSTEMS.

COULD STORAGE BATTERY CO.
-SALES OFFICES:New York, 25 West 33rd Street,
Chicago, Rookery Building,
Pittsburg Engineering Company, Pittsburg, Pa.
Century Electric Company, 5an Francisco, Cal.

Boston, 53 State Street,

WORKS
TRADE MARK.

Bulletin Ma. 2, describing

DEPEW.

:

N. Y.

"GOULD BOOSTER SYSTEMS," on application.

CLASSIFIED INDEX OF ADVERTISEMENTS.
AdJuBters, Inc. Ijampa.
tnc

El.

Manipulator Co.

lit.

Anchors (TeL A TeL)
Matthews & Bro.. W. N.

Spies Electric Company.
Western Electric Co.

Elevators- ConTeyors.

Contractors and Electric
£d«ht Plants.
Croclcer-W heeler Co.
Ft. Wavne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Annonclators.
Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Western Electric Co.
Wesllnghouse ElecAMfg.Co.

Babbitt Sletal and Correspondence Schools.
Solder.
Gr.

^
^
Western Sm. andRefg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards

A;

Cross-Arms, Pins
Brackets.
Berthold & Jennings.

W.

Roche, Wm.
Western Electric Co.
Westftm Elec. Supply Co.

Bells, Bnxzers,

Etc

Western Elect. Supply Co.
Western Electric Company.

A Company.

Cnt-Outs and Switches.

Electric Apollauce Co.

Bossert Elec. Const. Co.
Central Electric Co.

Rauscher, John.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Chase-Shawmut

Belt I>res8in£:.
Leather Preserver Mfg. Corp.

Beltine.

Leather Preserver Mfg. Corp.
BlO'nrers.
Buffalo Forge Co.
Sturtevant Co..B. F.

Boiler Cleanecq.
Lagonda

Mfi^. Co.

Mechanical BoUerCleaner Co.

Boiler Oomponnds.

Daarlwm Drug & Chem. Wks.
Boiler^.
Green Fuel Economizer Co.
N. Y. Safety Steam Power Co.
BootES, Electrical.
Audel A Company, Theo.
Electrician Publishing Co.
Hamacek, A. F.

Bmsbes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes FH?re-Graphlte Co.

Points and

Plates.
CcntrHl Electric Co.
Chicago Edison Co.

Relilnger.Hago.
Weetera Elect. Supply Co.

Caatinc"*

Chrlstensen Engineering Co.

Morgan.

Electro. Co.

Slotors.

Central Electric Co.
Chrlstensen Engineering Co.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Mechanical Appliance Co.
Pajsell A Weed.
Schnreman A Hayden.
Sprague Electric Co.
Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL A Mfg. Co.
Electxlc 0eatt|]£; Appl.
American fllec. Heater Co.
Simples Elec. Heating Co.
Western Electric Co.

Electric Si^ns.
Federal Electric Company.
Gollz Engineering Co.

Cbains.
Jeffrey Mfg. Co.

Circafl Bre^feers.

A MIg. Co.
Elec. \Vb3.. Inc.
Western Electric Company.
Weatlnghouse El. & ilfg. Co.
Cuttet Elec

Wayne

coal and Ashes HandItnK ISAchinery.

Western Electric Co.

Condnlt and Condnlts.
Alphaduct MfK^. Co.
Camp Company, H. B.
Central Elactrtc Co.
Electric Appliance Co.
Natlontil Conduit fc Cable Co.
Osburn Flexible Conduit Co.
SpnuToe Eleottlc Co.
Standard Vitrified Cond. Co.
Elect.

Supply Co.
S.

A Repairs.
Ohlcaeo Edison Co.

Covstraction

A Weed.

W.

Electrical Instruments.

Commntator Compound.
Allen Co., L. B.
McLennan & Co., K.

Western

Kobler Brothers.
Mayer Engineering Co.
Sargent & Lundy.

W. H.
Stanton, Le Roy

Coils and Slainiets.

Condait Rods.
Barron A Co.. Jas.

Electrical and Mechanical Enffineera.
Brown A Leasure.
Humphrey, Henry H.

Schott.

jeffroyflifg Co.

ParseU

&

Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westlnghouee El. A Mfg. Co.

Electric Appliance Co.

Fl.

Franklin Eng.

Bynamos and

Electric Railways.

Consumers Carbon Co.

Co.. 6.

Cnts.

Triumph Electric Co.
Wagner Electric Mfg.

Gables. (See Insulated Wires.

Smith

Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Marshall-Sanders Co.
Trumbull Elec. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL A Mfg. Co.

Sturtevant Co., B. P.

Western Biectrlc Company.
enable Ransroi's.
Barron iZ Co., Jaa. S.
Chase-Shawmut Company.
Western Electric Co.

Carbons,

and

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Central Electric Co.

Edwards

Electrical Engineer Inst.
Int. Correspond. Schools.

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.

Company.

Electric Appliance Co.
Gordon Battery Co.
PuUen Elec. Co., Leon

Americen School of Corresp.

Central Electric Co.
Diamond Jleter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Macbado A Roller.
>'orton Elec'l Instrument Co.
Plgnolet, L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.
Weston Electrical Inst. Co.

Electro -PI atins Slach'y.
Crocker- Wheeler Company.
General Electric Co»

Jeffrey Mfg. Co.

Engines, 6as and €rasoUue.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
ParseU A Weed.

Engines. Steam.
Allls-Chalmers Company.
Buffalo Forge Co.
N. Y. Safety Steam Power Co.
Sturtevant Co., B. P.

Whitehead Machinery Co.
Fan Outfits.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Diehl Mfg. Co.

Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co,
Sturtevant Co., B. F.
Western Electric Co.

Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

FUes.
Barnett Co.. G. & H.
Fire Extinsnishers.

Beardslee Chandelier Mfg.Co

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

TTire.

Central Electric Co.
Chase-Shawmut Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.

Western ElectrTc Company.
Western Elect. Supply Co.

General Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance 06.
Fisher Electric Company.
General Electric Co.
Manhattan Elec. Supply Co.
Western Electric Co.
Western Elect Supply Co.
Wrigley, Thos.

Electrical

C^lassware.
Century Glass Co.
Phoenix GUss Co.
Western Elect, Supply Co.

Qraphite Specialties.
Dixon Crucible Co., Jes.
Holmes Flbre-Graphlte Co.

Beating; (Exhaust
Steam).

Amer. District Steam Co.

and TentUat-

ine Apparatus.
Buffalo For^e Co.
Sturtevant Co., B. F.

Holders, Inc. Liamps.
Incandesent Electric Light
Manipulator Co.

Inspection

A

Insurance.

Hartford Steam Boiler Inspection A insurance Co.

Insulators and Insnlatinx Slateriais.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Chicago Edlaon Co.
Electric Appliance Co,
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co.. The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground

Sfor AXi^l^&ty&'t^GCkX

Ii3.cleac

Electrical Works.
Steel A Wire Co.
Central Electric Co.

Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass
Co.

Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. WlreCo.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WlreCo.
Okonlte Co., The.
Phillips,

Eugene

F.

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

liamp Guards.
WagorMfg. Co.,
liamps. Arc.
Adams-Bagnall

P. R.

C. Co.

liamps. Incandescent.
Chicago Edison Co.
Economical Elec. Lamp Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Company.
Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse EL A Mfg. Co.
I<amps, Inc., Adjusters.
Inc. eL Lt. Manipulator Co.

IncdiBidescent—
Cleaners.
Replacers

A
Manipulator

Co.

Supply Co.

Platen.
Murdock Parlor Grate

Speed Indicators.

Co.

Weston Electrical

Shippers and Pliers.
Klein A tion, Matblas.

American

Patent Attorneys.
Johnston, Thomas
Rice. Cyrus W.

Electric Storage Batterv Co.
Stora.se Battery Co.

Gonld

Helios-Upion Co.

and

Sold.
American Platinum Works.
Maker A Company.
Poles and Ties.

Switchboards (Slate
and Marble).
Bonvllle. Edward.
Maley, Martin.
McNamara Brothers.
MonsoQ-Burmah Slate Co.

Berthold & Jennings.
Brooks, Uall L.

Carney Bros. Co.
Chicago Lumber A Coal Co.
Fowler. John H.

Telephones, Telephone
Material and Swnitch-

D. M.

boards.

J.

American

Lindsley Bros. Co.

Westlnghouse EL A Mfg.
I/inemen's Climbers.
Anflerson A Sons. W. H.

Tel. A EL Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.

Kokomo

Sterling Electric Co.

Stromberg-Carlson TeL M. Co,
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

PoUsh (Metal).
Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Tools.
Anderson A Sons, W. H.

Co.

Klein

Matnlas.

(See Insulated Wires.)

Manufacturers* Asi^nt.
Stanley, Arthur F.

Mechanical Draft.
Sturtevant Co., B. F.

Meters.
Diamond Meter Co.
Duncan Electric Mfg.

Co.
Elec. Wks.. Inc.
General Inc. Arc Light Co.
Westlnghouse El. A Mfg. Co.

Wayne

Mica.
>Iica Insulator Co.
Munsell A CO.. Eugene.

Minine Apparatus,

Elec,
Crocker-Wneeler Company.
General Electric Co.

A

Son, Mathlas.

Western Electric Co.

Macliinery.

Transformers.

Jeffrey Mfg. Co.

Central Electric Company.
Christensen Engineering Co
Crocker-Wheeler Company.

Morgan.

StllweU-Blerce Smith- Vaile.

Ft.

bmlth Co.. S. Morgan.
StUwell-Blerce Smith- Vaile.

Wavne

Elec.

Works, Inc.

General Electric Co.
Gregory Electric Co.
Standard Electric Company,
Wagner Electric Mfg. CO.

Bail Bonds.
American steel A Wire Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Rail Joints.
Continuous Rail Joint Company of America.

Refiners.

Trucks, Electric Car.

Gt.West.Sm.and Refining Co.

General Electric Co.

Reflectors and Hhades.

Westlnghouse

American Refl. A Lighting Co.
Farles Manufacturing Co
McLeod, Ward A Co.
Western Electric Co.

El.

A

Mfg. Co

Turbine s,'n'^ater Wlieela.
Leffel A Co., Jas.
Smith

Re - W^indins— Repairs.

Co., S.

Morgan.
Smlth-Valle

StllweU-Blerce

Chicago Edison Co.
Gregorv Electric Co.
Illinois Electrical Mfg. Co.
Schureman & Uayden.

Tarnishes.
Standard Varnish Works.
Sterling A'^arnlsh Co.

Vulcanized Fibre.

Rheostats.

Vulcanized Fibre Co.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Water WheelGoTcrnors.

El.

A

Replogle Governor Works.

Mfg. Co.

Wires, Copper.

Dustin Co Chas. K.
Gregory Electric Co.

American Electrical Works,
American Steel A Wire Co.

Illinois Electrical Mfg. Co.

Central Electric Co.
Chlcajio Insulated Wire Co.

,

Maenet Wires.

Telephone Co.

Chicago Pay Station Co.
Farr Tfl. A Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Co.

Perrizo & Sons.
Plttfburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrev Cedar Co.
Valentine-Clark Co., The.

Westlnghouse

Co.

El.

Central Electric Co.
Central Tele. A Elec. Co.

Maltby Lumber Co.
Morse Cedar Co.

Co., 8.

A Wire Co-

American Battery Co.

Phosphor BronzeSm.Co..Ltd.

Smith

Steel

Storage Batteries.

J.

Phosphor Bronze.

Fulmer Lumber Co..
Huebel Company, C.

Inst. Co.

Springs.

Second-Hand Mach'y.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Western Electric Co.

Ft.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Name

AVestern Electric Co,

Iiishtnlne Arresters.
Antral Electric Co.

A Son.

Edwards & Company.'

Motors).

Cutler-Hammer Mfg. Co.

LanipH, IVernst.

Klein

Central Electric Co.

Dynamos and

(See

Pulleys.

Central Electric Co.

Elec.
Nernst Lamp Co.

Speabins: Tubes,
Mfg. Co.

at

Po-wer Transmission

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Inc. El. Lt.

Motors.

El.

Worcester Co., C. H.

Nernst Lamp Co.
Toerring Co., C. J.

Commercial

Westlnghouse

Vreeland, B. F.
Whitmore, A. E.

Elec. Co.

Wayne

Itamps,

Jeffrey Mfg. Co.
Western Electric Co.

Platinum Bought

Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Globe Elec. Mfg. Co.
Gregory Electric Co.

Buffaio Forge Co.
Sturtevant Co., B. F.

Heatins

American
American

Ft.

Stow Mfg. Co.
Forires.

Crlobes

El.

Central Electric Co.

Flexible Shafts.

and

A Mfg. Co.
Insulated Wires and Cables— Magnet Wires.
Westlnghouse

Junction Boxes.

Monarch Fire Appliance Co.
Fixtures, Qas and Elec.

Fuses and Fnse

Standard Varnish Works.
Standard VitrlHed Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.

yaintenance Co.
Matthews & Bro.. W. N.
Rose Electric Company.
Scnureman & Hayden.
Station Equipment Co.
Stewart Electric Co John
TDompson, Son A Co.
III.

.

Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co
Roebllng's Sons Co., J. A.

A.

Walsh's Sons A Co.

Whitehead Machinery Co.
Wickes Bros.
Slate.
Bonvllle, Edward.

Simples Electrical Co.
Standara Underground C. Co
Western Electric Company.

Wire. Bare.

Maley. Martin.

American

McNamara

Brothers.
:Monson-Burmab Slate Co.

Sockets

&

Steel

A Wire Co

Central Electric Co.
Chicago Insulated Wire Co.

Keceptacles.

Electric Appliance Co.

PatsteCo., H. T.

Okonlte

Trumbull

Phillips Insulated

Elec. Co.

Solderine Sticks. Salts

and Paste-

Western Electric Co.

P^ee

Wire Co.
J.

A.

Standard Underground C. Co.

Western Electric Co.
Western Electrical Sup. Co.

Allen Co.. L. B.

o« A.<a.v©jrt:i»o**x©ntia «S©©

Co., The.

Roebling's Sons Co.,

3*
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WRITE FOR CATALOGUE AND PRICES OF OUR

RIC SIGN

ilVI
And get your

YOU CAN

MERCHANTS
Interested

In

Increase Your Business
Materially By Advocating

them.

Flashed Electric

Sii

REYNOLDS ELECTRIC FLASHER MFC.
221

A-v^nu^, Chi^as^,

F'if'th

CO.,

FORMERLY
REYNOLDS ELEC.

CO.,

Illinois.

it****i,itirkitkirk1rkirkirk*irk*irk***i,***i,irirk*irk**-k-k*-k*irkirk**-k

A LINE OF

CENTURY

Alternating Current
|
"I. p."

WESTERN ELECTRIC COMPANY
5TYUE"MV

TYPE

18"

INSTRUMENTS

WE CAN PLEASE YOU

Has been developed and we are now
ready to make deliveries. The charof the instruments are
those of the corresponding d. c.
meters; i. e. cases are heavy polished
brass, 6-inch diameter and with a
7H-iiich base'flan'ge and the Indications are dead beat.
List 'price of
voltmeter illustrated, $16.50.
acteristics

WRITE FOR CATALOGUE AND DISCOUNTS TO
£ RHI PR 203 Broadway, new york,

i MAPHAnn
X IflHUIIHUU

Ok

nULLUn,
I

Or

to

GLASSWARE

ELECTRICAL

and are Prepared to Furnish you with Globes
or Shades for all Types of Lamps,

OPEN AND ENCLOSED, OUTER AND INNER ARC
GLOBES AND SHADES.
WRITE FOR CATALOOUC.

y y V » » y » if^-^f^f^^^^^^^^^^if^if^^if^^if^^'f^^^^^^^^'f^^^ifif^f^^^ifif.^

THE CENTURY GLASS

Kinsman Double Cylinder Desk Lamp.

YOUR
lY

IVIP

USING
I

I

IVIAIMUF-A.CTURED

WARD
MANY OTHER STYLES.

CO.. beluire,ohio.

AV

Orchestra Lamp.

SEND FOR CATALOGUE.

THE LINE OF

n.

Your Nearest Supply House.

McLEOD,

IN

1^
27

BY

COMPANY,

THAMES STREET,

NEW YORK.

WESTERN ELECTRICIAN

January

Western
Electric
ChicaLgo

Competny

Sa-int Louis

Fqcii

PhilaLdelphiaL

New York

|

Motors
FOR.

Tuerk

four-BlaLcle Ceiling FolH.

for Alternating Current,

All Circviits
and Voltages

Tuerk two-Blade

Ceiling

Fan

for Alternating Current.

Artistic

Noiseless

Designs

Operoction
I

W. E.

16-in. Standard Desk
for Direct Current.

16-in. Standard BraLcket
Fan, for Direct Current.

W. E.

Fan

of Cover of 1903 W. E.
Catalogue, a. copy of this illustrated
Catalogue sent on request.

Reproduction

Fan

Larger and
Better Stock
W. E.

Staunda.rd Ceiling

for Direct

Current.

Fan'

TKe^^rv

Ever

W. E. Western Ceiling Fan No.
for Direct Current.

I

3,

1903
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3,
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LAMP
BUYS ITSELF!
HOW?

:
•
e
e
a
•
t

(PUT THIS PROPOSITION TO YOUR CONSUMER.)

!

HERE IT IS:
COMPARISON BETWEEN
Three 16 Candle-power Ordinary Incandescent

Lamps

(48

c. p.)

AND
i

One 50 Candle-power NERNST

LAMP

(Single
!

Glower),

BOTH BURNING 6 HOURS PER DAY AT
P^"*

:".r1^rr».'i.7,^.^^.l7rl^^^^^^

1

,000

watts x 6
$0.13.96
6 hours,

__

per day.

0.07.39 cts. per day.

Saving

.

cts.

=

528 watt hours, at 14 cent rate
.

.

DAYS THIS NERNST LAMP (SAVING

FOR ITSELF and

CENTS

WATT HOURS.

EXAMPLE.
Three 16 Candle-power Incandescent Lamps = 165
hours, = 990 watt hours, at 14 cent rate
One 50 Candle-power Nernst Lamp = 88 watts x
IN 100

14

.

.

$0.06.57

$6,57)

cts.

per day.

PAYS

a bit over-and remember, that

FOR A given candle POWER THE PRICE IS ABOUT
THE SAME AS FOR A LIKE CANDLE POWER OF ALTERNATING ARC LAMP.
Write for Illustrated Bulletin

giviiig full detailed information.

COMMERCIAL Electrical Supply

Co.,

1009 Market Street, ST. LOUIS, MO.
AGENTS FOR THE
FOLLOWING STATES:

Missouri,
Iowa,

Southern

Illinois,

Nebraska,
Kansas,
Arkansas,

Texas,
Louisiana,
Mississippi,

Tennessee,
and the
Territories.

t
t
!
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THREB IMPORTANTI

TRANSPOKMERJ
P U BLICATI ON S

Write for

them

to

the

GENERAL ELECTRIC
C OMPANY77'r//?c//»<t/ ojm
"
S C HBNECTADV.N.Y.

1903

January
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WE CAN SUPPLY YOUR EVERY WANT.

264=266=268=270

FIFTH A VENUE

CHICAGO.

XRIUIVIRH
GENERATORS MS MOTORS
FOR DIRECT CONNECTION OR BELTED PURPOSES.

HIGHEST

MECHANICALLY

GRADE

AND

ELECTRICALLY
PERFECT.

AND

EFFICIENCY.

200

K.

W.

Send
I

K.

W.

to 400 K.

Direct Connected Unit.

for

iuiviF>H

IVIOTORS

CATALOCUE AND

BULLETIN

W.

"WE"

^

H. P. to 500 H. P.

e:

MAIN OFFICE AND WORKS:
CHICAGO: Marquette

BIdg.

CIIMOINIM

i.

Branches:

All

Large Cities.

WESTERN ELECTRICIAN

12

R.

W. LYLE,

January

B. S.

President and Manager

BARNARD,

3,

1903

Vice-President and Secretary.

Standard Vitrified Conduit Company
UNDERGROUND

VITRIFIED SALT GLAZED

CONDUITS AND INSULATORS
/

H

General Office,

39 and 41

-

Cortlandt Street

=

New York

=

%
In

THE ONLY SUCCESSFUL

SINGLE PHASE
'St;

MOTORS

SELF-STARTING UNDER FULL LOAD
By simply

closing tlie Primary or Secondary Circuit of
your system, however distant from tiie motor, being

ENTIRELY AUTOMATIC

IN

THEIR OPERATION

Tlie most inexperienced can operate

y

They are increasing the dividends

of those

who are operating them.

A POLYPHASE INDICATING WATTMETER
THIT WILL IKDIBATE THE LOID ON YOUR POLYPHASE SYSTEM
Is

a great convenience and at times a necessity.

We can furnish those that are accurate and dead beat.

WE SHOULD

Wagner

BE PLEASED TO

KNOW YOUR REQUIREMENTS.

Electric Manufacturing Go.

General Office and Works, ST. LOUIS, MO., U.

S. A.

SCHEEFFER

METER
WITHOUT
CASE.

INTEGRATING WATT-METER,
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaffected by Alternations or Lag in

A Highly Sen.->ltive and Accurate

Meter.

Alternating Currents.

DIAMOND METER
PEORIA,
MITER WITH CASE.

Ihem with

PERFECT SATISFACTION

ILL., U. S. A.

CO.,

January

3,

1
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GORDON CELL
'*^^^5->

c:>yy^

.C<3»- -^S^-'ci*^"

^^^^7-7-£FC^

(ACTUAL SIZE

No.

1

(6x8) CELL)

CORDON BATTERY
439-445 EAST 14 4th STREET,

CO.
NEW YORK.

WESTERN ELECTRICIAN
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THE ADAMS- BAGNALL ELECTRIC CO

ENCLOSED ARC LAMPS,

A. B,

Inside and Out,
Electrically

Their

and
Efficiency and

Mechanically, the

Regulation are
best lamp on
Perfect.

the market.

Easiest lamp to

good

It's

to look

trim
at

and

Made

stand the most

solid copper or

Never has been
in

in

weatherproof

severe service.

beaten

made.

built to

pressed steel

a

cases.

competitive test.

OVER 90,000

IN USE.

THE ADAMS-BAGNALL ELECTRIC

CO.

NEW YORK

OFFICE:

CHICAGO OFFICE:
J.

C.

POMEROY,

No. 309 Dearborn Street.

Cleveland, Ohio, U.S.A.

C. A. THOMSON,
No. 136 Liberty Street.

1903

January

3,

1903

WESTERN ELECTRICIAN

IS

OKONITE
WISHES ALL
AN UNBROKEN CIRCUIT FOR

1903
sLON/^
TBADE

MARia

THE STANDARD FOR RUBBER INSULATION

THE OKONITE COMPANY,
253 BROADWAY,

NEW

Ltd.

YORK.

CENTRAL ELECTRIC COMPANY, CHICAGO AGENTS.

\\'ESTERN

i6

ELECTRICIAN

RENEWALS
January

newal

of subscriptions.

If

your subscription

expiring this month, or even

February,

now

renewal

to

is

it

send

ELECTRICIAN send us

the

whom

present

book cliosen from the following

which we recommend

New Dynamo

WESTERN

name and

addi'ess of

you wish

sub-

to give the

with the annual subscription price of $3,
and the paper will be sent regularly for 52 weeks.
scription,

cloth binding

$1.00

Badt's
Badt's

Tender's

.

.

volume

ist

began the thirty-second

WESTERN ELECTRICIAN,

of the
it

its

seventeenth year, the paper hav-

ing been founded July

1887, ^^d continued

2,

l.OO
.

.

Dobb's The Inspector and Trouble Man, cloth binding

We
and

future,

offer the past as

entire

this

a guaranty of the

addition pledge the best efforts of

in

an experienced and competent staff to the constant

improvement

The

of the paper.

WESTERN ELECTRICIAN

published

is

1.00

1.00

Steven's Mechanical Catechism, cloth binding

1.00

Hawkins' Catechism of

2.00

Electricity,

leather binding

2.00

Thompson's Polyphase Electric Currents,

cloth binding.

.

.

3.50

Varley's Electro-Magnet, cloth binding

1.00

Buckley's Electric Lighting Plants, cloth binding

2.00

Made

Haskins' Electricity

Simple, cloth binding

1.00

Haskins' Transformer, cloth binding

1.25

Houston's 2-Tolume Electrical Dictionary, half leather, very
cheap, half price

under the present management for
period.

and the

will complete its sixteenth

during 1903
first half of

and

1.00
1.00

Practical Electricity, leather binding

With January

of
list

:

Hand Book, cloth binding.
Incandescent Wiring Hand Book, cloth binding
Bell Hanger's Hand Book, cloth binding
Electric Transmission Hand Book, cloth binding.

Badt's

the

of

1903

Price.

Webb's Telephone Hand Book,

Badt's

the person to

or yourself a Holiday

friend

electrical

plenty of time to

in

a Holiday gift

an

may be

prevent your missing any copies.

To make

Make your

your

in

the subscription

books

our

to

is

expiring in

is

it

your interest

so that

extended on

if

3,

BOOKS

an important month for the re-

is

January

6.00

Handy Book,

Watson's Electrician's

and Magnet Winding,

Trevert's Armature
Trevert's

How

clotli

Dynamo

to Build

Electi'ic

binding

2.50

cloth binding.

.

.

1.50

Machinery, cloth

binding

2.50

Trevert's Experimental Electi'icity, cloth binding

1.00

Trevert's Electricity for Students, cloth binding

1.00

Trevert's Electric Railway Engineering, cloth binding

2.00

Trevert's Electrical Measurements for Amateurs, cloth bind-

for the
in

the

purpose of assisting everyone interested

art.

It is

and

a general electrical

paper, and gives to

its

readers

scientific

news

the latest

all

ing

1.00

Allsop's Telephones,

Their Construction and Fitting, cloth

binding

1.25

Allsop's Bell Construction, cloth binding

and keeps them thoroughly informed
thing that

is

going on in

ments of the

all

electrical

of every-

the different depart-

and

allied fields.

Its

Allsop's Bell Fitting,

1.25

cloth binding

1.25

Allsop's Induction Coils, cloth binding
Electric

Bell's

Power Transmission,

cloth

1.25

binding

3.00

Bell's Distribution for Electric Railroads, cloth binding

technical

and

scientific articles

cover

all

the latest

inventions and improvements and keep the reader

thoroughly informed of

art.

Its

special

articles,

all

that

written

prominent authorities, as well as
cles, are of

new

is

its

in

the

by the most
general arti-

the highest order, and no interested

leather binding

Hanchett's

&

Houston

SUBSCRIPTION PRICE PER YEAR

Houston

....
.

&

cloth binding. 2,00

Kenuelly's Eleeti-ic Transmission of Intelligence,
1.00

Kennelly's Electrical Measurements, cloth bind1.00

&
Houston &
Houston &
Houston &

Kennelly's Electric Heating, cloth binding

1.00

Kennelly's Electric Arc Lighting, cloth binding. 1.00
Kennelly's Electric Motor, cloth binding

1.00

Kennelly's Electric Street Railways, cloth bind1.00

Houston

THE

.

Railway Motors,

ing

Houston

United States
Foreign Countries

1.00

Electric

ing

tOf Fifty-two Numbers

IN

Modem

binding

cloth

Houston

person can afford to be without the paper.

2.50

Cushing's Standard Wiring for Electi'ic Light and Power,

Houston
.

,

.

$3.00
5.00

-

SAMPLE COPY FREE.

&
&
&

Kennelly's Electric Telegraphy, cloth binding.

.

1.00

Kennelly's Electro Therapeutics, cloth binding.

.

1.00

Kennelly's Electricity

Made Easy,

cloth binding. 1.50

MerlU's Electric Light Specifications, cloth binding

Wiener's

Dynamo

Any

tlie

1.50

Electric Machines, cloth binding

3.00

above books sent prepaid

of price.

ELECTRICIAN PUBLISHING

CO.,

of

on receipt
Write for free book catalogue.

Electrician Publishing
SUITE
Company, HARQUETTE

SIO,

BUILDING,

SUITE 6IO,

CHICAGO,

U. S. A.

MARQUETTE BLDC,

CHICAGO.
««>MIMIW<«««WIW<M<«W<

W^I

i|'»l|i|^l|»

J

M«««IIMM*W^

—
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DIEHLIIANUFACTURING COMPANY'S
1903 ANNOUNCEMENT.
The

illustrations

DEFLECTOR

that

show the New COLEMAN combined GUARD and

we

are prepared to furnish the trade,

it

will

diffuse the air over nearly one-half of the circle at any speed or

angle of the fan.

It

will fit

any make of fan.

Positive in operation.

Attractive appearance.

and

same.

bulletin describing

Easily installed.

Send

for prices

SPECIAL NOTICE.

EVERY DEALER AND CONTRA G T OR S H O U L D INVESTIGATE THIS DEVICE,
AS THERE IS MONEY IN IT

We

have designed a new

style ceil-

ing Fan with or without electrolier
attachment. Four blades. Two or
three speeds. All voltages. Our
1903 Catalogue will give description Yours for the asking.

FOR THE WIDE AWAKE
HUSTLER.

Diehl Manufacturing Co.,

BRANCHES:
New

York.

Boston.

MAIN OFFICE AND WORKS:

ELIZABETHPORT,

Philadelphia.

Every Engineer and Steam User
WILL BE INTERESTED

LETTER ABOUT

IN THIS

N. J.

-

PuLLEN Cells

WEINLAND TUBE CLEANERS
Prom a Practical Superintendent of a Modern Up-to-date

Plant:

Can be used

to operate

OFFICE OF

everything electrical,

Syracuse Rapid Transit Co.,
Syracuse, N. Y.

either in closed or
June

6,

circuits.

The Lagonda Mfg. Co.
Gentlemen :

I

believe

the

Me-

vo!ts.

Tube Cleaner purchased
from you the best cleaner on the
market. Our machine will clean a
chanical

4

in. X

20

ft.

tube, that

is filled

F.

»

T

J.

_

l\f}T^'
T^^t-W.

Most cleaners quit in "hard scale."
Thesa are vital points in which the Weinland
HERE'S ANOTHER STYLE: Quf

You

will

in

this line.

like

our hose

2

internal re-

The cheapest

cell

to

recharged easily and at

STIRELY,

small cost;

Condition of Scale.
Time of Cleaning
Cost of Repairs.

ways

current

al-

ready.

excels all others.

Improved No. 8 Water Power Cleaner.

Extra strong and Durable,

Unequaled

Low

cell

maintain. Can be

Supt. M. P., Syracuse R. T. Co.
1

Each

sistance.

almost

hard scale, in seven minutes,
and the machine cleaned 528 4-inch
tubes £nom iS feet to 20 feet long
withoutone cent for repairs
Yours truly,
full of

CHAS.

open

1902,

SEND FOR

CIRCULARS.

coupling which we furnish with the cleaner
saves lots of bother and
"cuss words," as hose
can't pull out.

WEINLAND CLEANERS, GREAT COAL SAVERS.
Write us about Boiler Cleaning,
Had 20 Years' experience and

THE LAGONDA MFQ.

We
'

are experts in that line.

know how."

CO., Springfield, 0.

Leon Wm Pullen

Electric Co.

PHILADELPHIA, PA.

WESTERN ELECTRICIAN

January

REPRESEMTir

Western

Arthur

F.

3,

1903

Stanley

INSULATED

PROCTORSPECIALTY

Manufacturers' Agent.

BROADWAY AND MAIDEN LANE

Wrigley's Celebrated Specialties.
1-8

TO 3

BLDG.

NEW YORK.

BOSTON, MASS.

I

H. P.

I-IO

TO 2

1-2

K.

W.

Pat. Dec. 3

Watson Moiof-Generator

Set.

We

build exclusively small motors and generators, both standards
and specials, and devote ourselves to the application of electric drive.
build back gears and vertical motors as well as direct-connected
::
:;
;:
ventilating fans and forge blowers.

We

Insulated Arc

THE MECHANICAL APPLIANCE

iron Pipe Conduit Bender.

Lamp

:

THOS. WRICLEY

aaO-S-eOearbamStreet, CHICAGD,

SEND FOR

ill.

"BACK TO THE MINES.
Mr. Manager:

—

Isn't it about time that you quit paying all your profits
to the coal company when people are willing to;;pay you
for your exhaust steam twice its first cost of g)roduction ? All that is necessary is to install our system of

underground steam heating mains.
You can increase your electrical business.
You can increase your receipts.
You can defy competition.
You can furnish large blocks which now have
their own boilers, engines and dynamos with
steam heat, electric light and power.
You can pay large dividends
to your stockholders.
WRITE FOR OUR PAMPHLET,

SHOWING HOW

IT IS

DONE.

AMERICAN DISTRICT

STEAM

CO.,
NEW

LOCKPORT,

YORK.

^Vfl'*^

Mention Western Electrician.

,

There are a number of good features about C & H goods that are not to be found in others.
They make good talking points for us and good working points for you. Our catalogues show

and

—

tell

everything about them.

C.

Write for them.

& H. RHEOSTATS AND ELECTRIC CONTROLLING DEVICES

THE CUTLER-HAMMER MFG.
I

Siurrevant Engineering Co. Ltd., London, Eng.

AGENTS: Edge &

Edge, Sidney, Australli.
Kilbournc & Clark Co., Seattle, Wash.

GO.

MAIN OFFICES AND FACTORY— MILWAUKEE
BRANCH OFFICES — NEW YORK, CHICAGO

A

PITTSBURO.

CO., Milwaukee, Wis.

BUI,I,ET1N No. 66

:

:

January

3,

WESTERN ELECTRICIAN

1903

19

ELECTRA"FLAME LIGHT
HIGHEST INTENSITY

MARVELOUS EFFECT

intensity and brilliancy of light is three

The

"ELECTRA" Flame Light
Carbons are suitablefor
all types of Open Arc
Lamps, either direct or

times

that of regular

"ELECTRA,"- and five
times that of other car-

altematingcurrent.wlth

bons, makingthem eminently suitable for all

slight charge in regulation of lamp.

special
poses.

nUGD REI5INGER,

Sole Importer,

II

Broadway,

lighting

pur-

New York.

A FEW OF THE SPECIALTIES MANUFACTURED BY THE

TRUMBULL MANUFACTURERS
ELECTRIC COMPANY
OF

^5^

TV

Switches, Rosettes, Cut-Outs, Etc.
SEND FOR JANUARY CATALOGUE.

Complete Stock Carried

New

York

at

Our

Office,

LIBERTY ST.,
NEW YORK, N. Y.
136

HOME

AND FACTORY,

OFFICE

PLAINVILLE, CONN.

ALL OUR WIRES

NEW YORK
114, 116

Haven Black Core.

Raven White Core.

Crimshaw.
pass inspection and carry the above

MAIN OFFICE:
& MS Liberty St., New

TRADE-MARKS on our tags. We also manufacture Crimshawand Com petition Tapes

BRANCHES:

York.

OF THE MOVING PARTS OF

|

,92 Desplalnes St.

BOSTON:

SAN FRANCISCO

7 Otis St,

33 Second St.

IN AIR

^AAA.TTI^/IE:TI

IRNATINO CURREIMT
13

ACCOMPLISHED BY

IVIiBVGIMEITIC
10 we:a.r.
10 F-RIC-riOIM.

A.L.I-

SLJS
>m^

IMSION

i-os-r reveimcibe.

CURREIM-r

USED RECOI

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOVJT

IVIE-ri

STANLEY INSTRUMENT
GREAT BARRINCTON,

Compounds.

INSULATED WIRE COMPANY,

FLOTATION
RECORDING
iTA^IMI-EY

and Splic ing

MASS., U.

CO.,

S. A.

PACIFICXOAST AGENTS:
JOHN MARTIN &

(

CO..-^
I

San Frakcisco, Cal.
Los Anoeleb. Cai.
Seattle, Wash.

^^ESTERN ELECTRICIAN

20

January

3,

1903

EDISON MINIATURE LAMPS

Sales and Advertising.

Over 400,000 Annually Shipped

EVERY SALE IS AN ADVERTISEMENT-IF
THE GOODS ARE RIGHT.
THERE'S OUR WONDERFUL ADVANTAGE.
EVERY PURCHASER OF A. B. LAMPS IS
ANOTHER SATISFIED CUSTOMER AND A

to Users.

All types

ADVERTISE, WE SELL.
SELL, WE ADVERTISE.

WHAT WE
WHEN WE

— every variety.
— in any

Prompt shipment

WALKING ADVERTISEMENT.

quantity.

Miniature ajid Candelabra Sockets

and Receptacles.
Ask anyone who has used A. B.
Lamps, then send for Bulletins.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES, CHICAGO.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,
Qeneral Electric Company, HarrUon, N. J.

PRICES RIGHT

MICA WASHERS
ARC

&

EUGENE MUNSELL
218 Water

St.,

New

York.

117

Lake

St.,

CO.,

Chicago.

=WE MAKE A SPECIALTY OF

LAMP5
L

REASONS WHY

From Two

of Toerring Arc Lamps
Year's Resolutions: Life over 200
Hours' Resistance and magnets cannot burn out.
They are preferred by the largest and most discriminating buyers. Correspondence invited.

you should include the use

among your New

NEWS

to

Eight Candle Power

f}r Multiple or series barning.

= SEND

FOR CATALOGUE

The RooDey-Westlmry

YORK A

•;9; AOELSi PHIA,

CITY-E

154 E, 23rl

Electric

New

street,

VOLT=AMMETERS,
__ For Testing Batteries and Battery
'JS.'~"S". circuits. Locating Faults, GrouniU.

Gale's Commutator

etc.

ACOUBATB.

RELIABLE.
-AaMM^i^

a*S

78-80 Cortl*ndt

NEW

YOEK.

The Only

K. Ywill

Chas.

L.

bROWS.

£. E.

Compound.

IJ:V^h..\.,^.iii:,"'ir'!llil\

Send for Circular.
L. M. PICNOLET.
St.,

LEA3UBB.

BROWN & LEASURE,

keep the Commutator In good condition

aiitf

W. H. SCHOTT,

In

Water Works Steam Plants,
Electric Llgrbt, Gas and

CYRUS W. RICE

PATENT LAWYER
Prompt
Attention to NollflHne
211 A-hlariJ Block. CIIUA(;0.

an A

CHICAGO

Street Etallwaj Plants.

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER

RAILWAYS

1804.1806.1808-1810-1812

CHICAGO.

Fisher Bultdlni.

all

Purposes.

AMERICAN PLATINUM WORKS

J

t'lirolul

ltuiiLBcr.^ri-t>cc<u

CHAS. ENGELHARD, Gen. Mgr.
New

Jersey R. R. Ave.,

Newarli, N. J.

BUY YOUR BOOKS
FBOM THB

l*iitent«,

ItruiK-b OUIiri'l \Vii-lilni;ton, I>.C.

Electrician Pub. Co.. 6

1

plants.

411

ELECTRICAL BUILDING. CLEVELAND, OHIO.

Electric Heating Apparatus.
SEN! FOR 64.PAGE CATALOeUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambrldgeport, Mass.
CHICAQO, Monadnock

Block.

INSULATING
VARNISHES
ADDRESS
Standard Varnish Works
NEW YORK

'

Henry H. Humphrey,
CONSULTING ENGINEER
Central Lighting Stations,
Electric Power Transmission.

Marquette BIdg., GhlngO'

FOR HIGH GRADE

CHICAGO

Telephone

Formerly C. F. Croselmlre.

251 10 255

ENGINEER AND CONTRACTOR,
Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,

Sheet or Wire for

SCRAP PURCHASED.

Platinum

tion of complete

gum the broshesSOc. for trial stieh.

Ku.l

CHICAGO

Coosultiog Telephone Eoflneer
and Siipenision of Installa-

Plans, Specifications

Absolutely will not

per stick. S5.00 per dozen. Send
FOE SALE BY ALL SUPPLY HOUSES OR
Sole Ilanafaetnrers,
rmiau a lit\ 90». lOO Waahlnston
street.
•
CHICACIO.
IHGLCllilAn fit bUii

312 Fisher Building,

2-448.

City.

Apparatus.

Electrical Contractors,

Long Distance Plione Central

M

Co.

Special Reports on Telephone Pioperties and

Artlcla That Will Prevent Sparking,

prevent euttlng.

ffOc

•

Telephone Harrison 3698.

Lamp

STANTON, LE ROY W.

POCKET SIZE.

'^

=

LONDON

Suite 1305, Chetnical Bldg., St. Louis.

For Porcelain or Clay In*

ulatlng Specialties, such a*
Bushings, Knobs or Cleats,
Address,
THEAKRON SMOKING

PIPE CO.,

MOCADORB. OHIO.

THE NATIONAL CONDUIT & CABLE CO.
Manulacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED

PIPE FOR CONDUITS.

Executive Offices, Times Building,

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y.

January
FRANK
C.

3,

WESTERN ELECTRICIAN

1903
EUGENE

N. PHILLrPS, PRCStDCNT.

H.WAQENSCIL, Trcasurch.

PHILLIPS,

r.

E.

General Manager.

ROWLAND

C. n.

PHILLIPS, VrcC-PnKS.
Jr., Sec.

REMINGTON,

AMERICAN ELECTRICAL
WORKS,
PROVIDENCE,
H.

I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store,

^\. J.

Watson, 26 Cortlandt

CmcAGo Stobe, F. E. Donohoe, 82 Lake St.
Montreal Branch. Eugene F. Phillips'

St.

Works.

Electrical

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

R.I.

Six Years with General Electric Company.

THOMAS
THE

"MAYER"
DROP.
WKITE FOK
PKICES.

No.

THE MAYER ENGINEERING CO.
Monadnock

Block, Chicago,

JOHNSTON,

J.

Counsellor at Law,
66 Broadway,

NEW YORK

-

Patent Causes.

CITY.

Patent Soliciting.

III.

THE NICHOLS GOVERNOR
With which

a.re

equipped the

IMPROVED
NEW YORK SAFETY
AUTOMATIC

ENGINES
InsMres

the

a>.ccuraLte
in

necess&ry

reguIaLtion

ELECTRIC LIGHTING
WORK.
NEW YORK SAFETY STEAM POWER CO., 60 S. Cai.na.1
St.,

Now

York.

Sa-rY Francisco.

Phlla-delpKia..

Boston-

CHICAGO.

ILL-

THE

TOWN
TROUBLE

EVER SPILL YOUR ACID BOTTLE?

THE

ALLEN

Soldering Stick

will demonstrate on first trial that acid— wltli Its attending ills, such as spilling,
corroded tools, sore and cut hands, no acid, and so on— Is not onlv unnecessary and
is the original
unhandy, but expensive and much less satisfactory. The
Soldering Stick, and can be secured of every first-class supply dealer. IF YOURS

A

KEW PUBllCATiCN

ALLEN

WON'T SUPPLY YOU, WE WILI- The
full size.

ALLEN

ALLEN

Is reliably

guaranteed.

BY

Write for

A.F.HAMACEK

Soldering Stick free.

L B. ALLEN & CO.,— Inc.

Sole Patentees and Manufacturers

1334 Columbia Avenue, CHICAGO.
PASTE— salts; commutator lubricant.

sturgeon Bay, Wis,

I

ALLEN soldering!stick

POCKET
SIZE FOR

Slow-Bnrnlng

Weatherproof

TMI

HUMBUG
In

and Slow-Bnrnlng Wire.
Prices

and Samples en

House Wiring and

NA/'att

and

Factory:

IN/Ie:-ter3.

hamper you with a

lot of unnecessary reading in order
the point, every word counts and in
every line conveys points of interest. It contains the few necessary working plans
To the quick, perceptof wiring in which is sfeown the possibility of deception.
It saves you a lot of
ive mind it reveals volumes in the few lines and sketches.
hard thinking and is worth to you several times the price. In a few words

This

Office

Installation of

Application.
little

book

will not

to get to the object in view.

Phillips Insulated

I

SENT POSTPAID UPON
RECEIPT OF PRICE.

NATIONAL CODE STANOARO
"0. K." leatlierproot Wire.

<
nn
4>liU
U.

Wire Co.,

PAWTUCKET.

H

the trouble

I

is

DISCLOSED.

It is right

to

WESTERN ELECTRICIAN
WASfTED, FOR SAXE

and

TVAJiT COIiCliN advertisewords or less), $r.jo an

timitar

ments

(jo

insertion; additional

ivords jc each
advertise

POSITION "WANTED

ments {jo -words or less), $ 1 .00 an
sertion: additional it'ords 2c each.

We

(lt7r>.

salarj'

Address
expected.
CO., Hl^'hland Park.

SUPT.
111.

HELP WANTED.
Competent Foreman for Winding Department
of lar^'e electric manufacUirlnR com|)any. Must
be conversant with both alternatini,' and direct
current and high and low potential Insulation.
Communications treated confidentially. Address
BOX 148, care Western Electrician, 510 Mar-

wanted

for our

Electrical Specialties.

JONES & SON, m

J.

64 Cortlandt

Ft.

New York

St.,

THOMPSON, SON &

NATIONAL STAMPING WORKS,
Chicago,

City.

MOTORS WANTED.
SOO-VOLT MOTORS. FROM TWO TO
FIFTEEN HORSEPOWER.
ST. LOUIS.
ROSE ELECTRIC CO.,

Machinery
Bought, Sold and
Exchanged.

IT^sxlS Inch Buckej'e.
17x30 Inch Buckeye, style B.
16x20 Inch Jackson & Church.
16x16 inch Green, center crank.
15Hxl5 inch Armlngton & Sims, center crank.
15x14 inch Ideal, center cranii.

WICKES BROS., Saginaw, Mich.
45th St. and A. V. R. R.. Pittsburg, Pa.
95-97 Liberty St., New York City.
1214 Marquette Bldg., Chicago, IlL

liv„x

FOR SALE.—
Old

St

vie

AMMETERS.

Edison and U.

^Q
vO

Pattern.
*^^^ Material and
S.

Ma9m
Ponh
Wft tt
LdulK chinery Purchased.
WALSH'S SONS & C0.261 WashlngtonSt.Newark, N.J.

^0

Dynamos and Motors.

We

luTlte correspondence
with those wishing to

bnj or

search of a

in

advertise in

Built to meet
Specifications.

ILL.

Taylor-Beck Automatic.
-in. Double Leather Belts.

l-t

Writ

BOILERS.
Ten

Horizontal

7'.-!xl8

Tubular,

125

pounds pressure.
One Geary Water Tube Boiler. 175 H. P.
for 150 pounds pressure, almost new.
Two 150 Babcock & Wilcox Water Tube
Boilers, 135 pounds pressure.
Two 60x18 Horizontal Tubular.
Four 60x16 Horizontal Tubular.
One 56x16 Horizontal Tubular.
One 48x16 Horizontal Tubular.
600 H. P. Berrvman Heater.
200 H. P. Baragwanath Heater.
150 H. P. Kroescheli Heater.
500 H. P. Excelsior Heater.
6x4x6 and 5>4x3Hx5 Worthlngton Pumps,
Full line Marsh Pumps, new.

Ia.

6wa;im i!ii*«i-M
i

U.S.
bJ.I^IL-lf^k
METAL r-UI-IOII
POLISH
ALL METALS.

;

Geo.W.Hoffman

BpANCrtnr. Nc -Yob-. Chicago. Sam.Framc.sco. 295. E. Washington St. INDIANAPOLIS. IhO

W. ForfWayne wood

alternator, either 1,100 or
A. L. type, compound wound, complete with exciter andlDStrumentu.
2—160 K. W. three-phase Stanley alternators, 2,750 or
150

K.

2,200 volts,

W.

5,500 volts.

the

W. two-phase

5,500 volts.

1—120

"Best

of Everything

Stanley alternators, 2,760 or
/

General Electric. A.

S.

type

1,100

or

2,200

December delivery.

1—176 K. W. Edison, bi-polar, railway generators.
3—^10 K. W. Edison, bi-polar, 110-volt generators.
1—i5 K. W. Edison, bi-polar, 110-volt generator.
1— 30K. \V. WeBtinghouse, 110- volt, direct connected
unit with engine.
1-72x16 tubular boiler, 100 pounds, Hartford.

CORLISS ENCINES.
500

sell.

K.W.

volts,

Western Electrician.

H

H. P. Corliss Engine, 16 and 30xi8 Cross compound
condensing Cooper-Corliss, complete nith independent air pump and condenser-, hea^-y sectional wheel
20reet diameter with3T-inch face. As good as new.

376

Immediate delivery.

accessories.

P.

ICxia twin

Cooper condensing

Corliss, witli

Cooper condenser.
HiFli sp.^ed automatics, from 250 H. P. down.
Write us for stoclc list ot station etiuipmCDts

STATION EQUIPMENT COMPANY

ond

204 Dearborn Street,
CHICAGO.

lO-VOLT GENERATORS.

SCHUREMAN & HAYDEN.
140

Switchboards

WHITEHEAD MACHINERY COMPANY, Davenport,

2—200 K.

The

ARMATURES
NEW YORK.

18 Liberty Street,

60-CYCLE ALTERNATORS.

When

f

1

SALE.1

The entire plant of tbe Mt. Morris Electric
Light Co. will be sold at public sale by reason
of default in chattel mortgage, at Electric Light
Plant, Ut. Morris. Ogle Co.. Illinois, Saturday,
January 17. 1903, at one P. M. Terms cash.
This is a good plant in a live town, has public
and private contracts. For further larticulars
address FRANC HAOON. Atty., Oregon, 111.

position

SECOND-HAND

•!-

PEORIA,

32-in., 24-in.,

ST. LOUIS.

CO.,

CHATTEL MORTGAGE

ads.

I

ENCINES.

Western

through

Wanted"

I

34x60 laternatlotia] Power Corliss.
26x48 Dickson Corliss.
22x413 Hamilton Corliss.
20x48 Wbeelock Corliss.
20x48 Harris Corliss,
18x42 Hamilton Corliss.
12x36 Hamilton Corliss.
12x24 Sioux Corliss.
24x48 Buckeye Automatic.
18x24 Atlas Heavy Duty Automatic.
13x18 Frost Center Crank Automatic,

13Hxl8Vixl5inch A. & S., cross compound.
13xl8Hxl5 Inch Phoenix, tandem compound.
14Hxl5 inch Armlngton & Sims, automatic.
14x36 Inch Rollins, four valve.
Send for complete monthly stock list.

ROSE ELECTRIC
quickly

ALTERNATORS.

REPAIRS

Lowest
it Prices
Prices.

60-K. W. EDISON, SOO-VOLT.

Electrician "Help

GENERATORS.

RY.

ILLINOIS ELECTRICAL MFC. CO.,

20x36x36 Inch Mcintosh it Seymour, four valve.
24x33 Inch Buckeye.
22x33 inch Buckeye, style B.
20x42 Inch Putman, four valve.
20x20 Inch Green, center crank.

ForSale. four 80-K.W. Edison Generators, BOO
Each $460.
Volts, F. 0. B. Cars. Hamilton, Ohio.

Secured

CO.,

Electrical

III.

For Sale, Automatic Engines

WANTED.
Agents

1 New 7r> K, W. Wood alternator 125 cycle, Iat<!»C type,
^-1300 light Slattery alternators, WOO
ii-l^OO tight
Wayne alternators, 1 Slattery type with new toothed
armature:^, C3I>0eaeh. 1-20C0 light Ft, Wayne alternator,
WOO.
1-00 K. W. Westlnghouse new toothed armature, 8475.
1-GO General Electric alternator new toothed uriuuture.
84B0. 1-750 light Slattery alternator, e27.'i.
-1-20 light Wood arc dynamo, 890.
1-30 light Sperry arc
dynamo. 8100. 1-40 light Western Electric arc dynamo,
1-40 Ught Wood arc dynamo. 8175.
eiOO.
- 1-40 llRht Edison arc Dynumo.8160. 3-50 light 1200
C. P.
T. H. (King armaturea), 8250 each, 1-75 light 1300 C. P,
Wood, 8325. T. H. M 2, M 13. K2and K 13 arc lamps In
good condition, 83.75 eacti. Wood arc lamps, 85.00 eaeh.
Shalienherger and Schaefer meters, 83.25 each. Duncan
Genmeters, 84.50 each. Thomson maters, 88.75 each.
eral Electric Type F transEormers, 85.00 each up. Send
for complete list.

K90.

Cor. Michigan St. and La Salle Ave.,

quette Bldg.. Chicago.

1903

1-150 K. W. Stanley. 2
phase. 125 cycle.
Ames, tandem engines.
2-120 K. W. 'W es 1 1 ng1-22x42 Slater."
1-50
K
Western
w.
Electric
110
house, s. phase, 125 cycle.
1-14x36 Allis Corliss.
volts, d.c. BallAWood.
2-75 K. VV, Port Wayne, s.
l-15xiri Erie Ball.
1-50 K. W. Walker 110 volts
phase. 125 cycle.
2-13x12 Erie Hall.
d. c. Russell engine (new).
1-60 K.W.Stanley .2 p. 00 c.
1-11x14 Straightllne.
1-43
Westlnghouse
K.U'.
110
2-60K.W.Slanley 2p.l25c.
1-9x9 New York Safety.
volts, d. c. Russell engine.
4-60 K.W. G. F... s. p. 125e.
1-8x10 Atlas automatic.
1-30 K W. C. & C. 110 volts. 1-35 K.W.West'house.eoc.
BOILERS.
d. c. Atlas engine.
2-30 K. W. Westlnghouse.
4-376 II. P. National watertubc. 1-5 K.W. Perrltt 110 volts, d. c.
125 cycle.
3-267 II. P. Abendroth .V Root.
double Sturtevant enelne.
Motors, 110 A 220 & 500 v.
2-114 II. P. Heine watertube. 1-4 K- W. Northern Elcc. 110 Dyna's, 110 & 220 & 500 v.
1-80 II. P. Heine watertube.
volts, d. c, vert. eng. (new).

K.W. General Electrk- 500-voIt generators, 897.'i
1-100 K. W, 'iSO-volt General Eteetiin generator,
1-80 K. W. MO-voIt Sprague, 1500.
1-75K. AV. Ra©

600-vott, WOO.

a good, all around young man,
who can do, and is up to date on interior wlrln?
and can do pole line work; alternaiiDg current;
familiar with meters. Stale experience, refer-

and

CO., Pittsburgh, Pa.

3,

2-600 K.W. Gcn'lE.. M P.
2-150 K.AV.West'bouse M.P.
1-120 K. W. C- AC. M.P.
2-100 K.W. C. .t 0. M. P.

CONNECTED.

FOR SALE.
each.

To hear from

ELECTRIC LIGHT

2-100 H. P. Horizontal tubular.
ENGINES.
Corliss cross comp 2-60 II. P. Horizontal tubular.
1-16.^30x36 Slater cross comp.
DIRECT
3-18x30x16 Westlnghouse.
2-15x24x18 .Vrmington .t Sims 1-100 K.W. G E. 250 volts, d. c.
Mcintosh i\: Seymour.
2-15x23x17 Mc 1. & Seymour.
1-80 K. W. Jenny. 115 volts,
1-It;x27xl6 Westlnghouse.
d. c. Russell. 4 valve
l-8xl4',;xl0i4 Mc I. i Seymour
4-75 K.W. G. E. 110 volts, d. c.
2-22x33 Buckeve (new),

l-30x5Gx60

present timt-: 7 13x'J2xI3 Cross
enRlnes. 1 tJ'r-.vli Standarl engine.

PITrSBURGH GAGE & SUPPLY

in-

WANTED.

at

Compound

3-100

ences

have the following Westlnghouse engines
Are in first-class condition and

for sale cheap.

running

January

65 K. W. Jenny.
-1,100-light, 60 K.W. Thompson- Ryan, 10 pole.
-l.lOO-llght,

S. Clloton St., Cblcaio.

through
THE
Chicago & North-Western

1— 1,000-llght, 60 K. W. Slemen £
1— 1.000-llght, 50 K. W., T. & H.

Halske.

133-CYCLE ALTERNATORS.

train service of the

regory:
tS:^
ELECTRIC
CHICAGO

54-62 S.CUNTON

3T.

dynamos, motors, meters and transformers
listed by this Company are at their warehouBes
ready for Immediate delivery.
All

FOR SALE.

way from Chicago

to

Rail-

Omaha,

Denver and the

Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, IVIinneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

management can make

1—120
1—100
1—100

K.

W.

K. Vf. Slattery, 1,100 volt.
K. W. Westlnghouse, 1,100

ILLINOIS

1—200
2—200

K.
K.

W.
W.

1— 150K. W.
2— 150 K. W.
2—120 K. W.
1- 120
12^120
2— 90
1— 90

46—
2—

Westlnghouse. with exciter.
Stanley Inductor, with exciter,
Wood (3 bearings), with exciter.
Slattery (3 bearini^'s). Hlg bargain.
General Electric monocyclic.
Westlnghouse.
General Electric type A. S. 120.
General Electric type A. 120.
General Electric type A. S. 00.
Westlnghouse.

K. W.
K. W.
K. W.
K. W.
75 K. W, Wood.
60 K. W. General Electric A. 60.

60

K.

W. Westinghouse.

Large stock of direct-current machines.
Send Tor monthly bari^ala sheet with complete
All apparatus
list and net prices of machines.
fully guaranteed.

The Overland Limited,

a
maRnificent electric-lighted train, less
tlian three days Chicago to San Francisco, daily.

to

TELEPHONES-Their

Special, only

Denver from the Atlantic

seaboard. Solid train Chicago to Denver.

TheNorth-WesternLlmlted,
an

MAINTENANCE COMPANY,

electric lighted daily train

between

Chicago. St. Paul and Minneapolis.
H. R. McCOLLOUGir.

volt.

1625 Marquette Bldg.

CHICAGO.

CONSTRUCTION and FITTING.

A Practical Treatise on the Flltlng*up and Maintenance

The Colorado
two nights

volt.

A VALUABLE BOOK OF REFERENCE.

it.

Alternators 125-193 cycles, 1,100 volts.

1— 400K. W.

1—70 K. W., T. & H.. 1,100 volt.
1—60 K. W. General Electric. 1,100
1-50 K. W.. T. A H., 1,100 volt.

Slattery, 1,100 volt.

W. B. KNISKERN.
Gcni P.isg'randTirl. Agt.
CHICAGO. ILL.

BY

F. C.

of

TQ<Qphones and the Auxiliary Apparatus.

ALLSOP.

CONTENTS
CHAPTER I.— Receivers; 11.— Transmitters; III.— Magneto Switch-Bells; IV.— Battery SwitchHells; V —Complete Instruments; VI.— Switches. Switchboarda and Extension Bells; VII.—
:

Batteries for Telephone Work; VIII.— Erecting Wires, Instruments, Etc.; IX.— Arranging the
Circuits; X.— Intercommunicating Sysfcem; XI.— Testing for and Removing Faults.

184 PAGES.

3d Vice-President,

166 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

PRICE, $1.26.

ELECTRICIAN PUBLISHING CO., 510 Marquette

Bldg., Chicago.

CHICAGO
EDISON COMPANY
REPAIR SHOPS
76 M ARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NICHT.

Machine and Carpenter
V/ork of AM Kinds
Correspondence Solicited

Dynamos. Armatures,
Motors, Arc Lamps,

FIRST-CLASS EQUIPMENT THI

Fans, instruments.

:

;::

Januar)'

WESTERN ELECTRICIAN

1903

3,

WE BUY OR SELL

23
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WE BUY AND SELL ALL

KINDS

Metal Letters for Electric

SIGNS

I

Durable.Waterproof, Wired Complete, Ready for use.

CD
in

|

machinery!

CO

CB
cu
03

Steam

Electrical and

CO

CD
CO

Recognized

a great factor in electrical

problems

DIRECT-CONNECTED UNITS.

for twenty years.

ARMATURE FIELDS REWOUND.
Wo make a specialty of Drop Forged
Commutator Segments,

300 kw., General Electric uOO-aoO-volt Generator, direct connected to
Tandem Compound, 10 and 30x4S Wbetlierill-Gorliss Horizontal
Left-hand Engine.

1S7%

6~EdIson,
S 400
6— T. H. 1>— 62, each
000
6— Edison. No. 60, 175 K.
1,200
1-GeneralElecirlc, 100 K. W., 6 pole... 1,400
2— General Electric. 100 K. W., 4 pole... 1,2U0
l_\Vestlnghouse, 175 K. \V
2.000
1— General Electric, 250 K.
2.250
4— T. H., 270 K. \V., arranged to be driven
witD a single pulley clutch coupling
on either side of pulley, per pair
5,000
2— T. H.. 500 K. \V., each
4,550
1—35 K. W. Westinghouse, with exciter
and switchboard instruments, 1,100
volts
300
1—60 Iv. W. Westinghouse, without exciter and switcfiboard instruments,
l.lOOvoUs
300
2 — 100 K. W. G. E. mono-cyclic, nithjex.•

W

W

and

switchboards
com^'ltte,
1,200
1,100 voits, each
2—180 K. W. Stanley. 1.100 and 2.210
avsi
uhboard
volts, with exciter and
.,
1.500
in t rumen Is. eacu
citer

1—200

2—210

CE«iERATOR-MO
Volts.
K. W. -Triumph. 6 poletnew)
$2,400
CENERATOR-I lO Volts.

K. W., G. E. design. 14 pole, for
direct connection, speed, 120 R. P. M.,
$2,250
each.

LIGHT GENERATORS.
ARC
6 amperes. Brush
—J\o.
10, lOO-ligbi.
with oil regulators,

10

y.

Arc Dynamos
$ 900
practical'y new, each
1— 750K. W. Westinghouse .60-cycle, 2phase, 2,200 volt generator, belted to
one 24 and 43x60 cross-compound
condensing Cooper Corliss engine.
25,000
complete

MOTORS.

200— New 25

H. P, motors, complete with
pinion gear and gear cases, each

$250

CONTROLLERS.

100— "K" Controllers, eacn

25— R-2

S60
70

Controllers, each

ENGINES.

1— Tandem Compound
2— Tandem Compound

Ball, Sand 13x12..$
Ball, 9 and 16x12

.

.

1— Porter- Allen, 28x42
1— Hamilton-Corliss. 14x42
1-St. Louis Corliss, 30x54
1— Pennsylvania Iron Works Corliss, 28x

1,500
4.000
1 .500
5,000

4,500

60

2— Lane &

Bodley, 24x60, designed for
8 500
Rolling Mill work, for the pair
2.250
1-20x48 Wheelock
4.000
1— Double Wheelock. 20x48
2.000
1—AVheelock, 20x42
400
2— Armington & Sims. 13x12

300
l—Tavlor-Beck. 12x14
4— Houston. Stanwood A Gamble, Cross1,250
Compound. 16 and 22x22
6— Cooper Cross-Compound Non-Con
densing. 36 and 60x60. new, never
having been shipped from factor?.. 23. 000
5 -Tandem Compound Ball. 12 and 20x16 1 ,500
3— Skinner engines. 17x18, with air com750
pressing cvUnders attached each
,

.

,

'

.

BOILERS.

4—72 inches x 16

feet tubular boilers
S
72 4-iuch tubes, each

with

4—66

450

inches x 18 feet, with 66 4-inch

450

tubes, each

3—66

inches x 14 feet, With 66 4-inch
tubes
1—72 inches x 18 feet, with 66 4-lnch
tubes, each
2— Sterling water tubes, each 350 H. P.,
per H. P
Hazelton
500H. P.. per H. P
2—
2— Clark. 150 H. P. water tube boilers,

350

72 K. W. assorted

ELECTRIC SIGNS.
Write for Bulletin No. 3,

One year old.
50 kw., Eddy Compound

GOLTZ ENGINEERING CO

Generator, 125 yolts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-voIt Westinghouse Generators, direct connected to self-oiling Ball Engines.
25 kw.. General Electric, 110 yolts, 4-pole, Compound Wound Generator, with 91/4x10 Armington & Sims Engine.
2—25 kw.. 125-volt General Electric Generators, direct connected to one
Triple Expansion JIarine Vertical Engine.

1

6
30c.

FERRIS WHEEL.
SHOOT THE CHUTE,

AMERICAN" Sfr
ARE THE'BEST. Send

Cbuie. steel construction, 60
high and 300 feet long, complete
$5,000
with boats
feet

CAC
length

inside cab. 29
Lenglhoverall. 40 ft-:
height over all, 12 ft. 2 in. height of body.
ft. 10 in.; width of body inside, 7 ft. 6 in
width
of large side
width of body outside, 9 ft.
ft.;

:

8

:

JOHN

Protection Cuaranteed.

A.

STEWART ELECTRIC

430 Sycamore

SI.

CO.

Factory and Warehouse
LUDLOW, KY.

CINCINNATI, OHIO.

171

EST'D lies.

S. Clinton St.,

Chicago,

III,

2—250
2—200

kw.,
kw.,
1—300 kw.,
1—200 kw.,
1—150 kw.,

G. E., 2,400 volts, 50 cycles, 3-phase.
G. E., 2,300 volts, 40 cycles, 3-phase.
G. E., 2,000 volts, 60 cycles, 3-phase.
Stanley, 2,400 volts, 60 cycles, 2-pbase.
Stanley, 1,000 or 2,000 volts, 133 cycles.
3—150 kw. G. E., 2,300 volts, 60 cycles, 3-phase.
2—120 kw. G. E., 2,000 volts, 125 cycles.
1—100 kw. G. E., 2,080 volts, 60 cycles.
1— 60 kw. G. E., 1,040 volts, 125 cycles.
A35 T.-H., 1,000 volts, 125 cycles.
1—30 H. P., Westinghouse, Ind. Motor, 200 volts, 60 cycles, 2-phase.
1—20 H. P. Westinghouse, Ind. Motor, 220 volts, 60 cycles, 2-pbase.
1—20 H. P. G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—10 H. P. G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—15 H. P. G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.

The Franklin Dynamo
50 Watts.

complete machinea,
For amateur constniftion— very eiHWill drive a aental engine, sewing
machine or smbll iathej run as a pren-

t'ient

will fiiinish current frr six 6
cand'e-powpr lamps. PartsS3 50.86,f8.50.
Complete 612.50. Write for circular ifl.

erator,

1—

PABSKI,T.
1 9-131

6-pole General Electric.
1
270 kw., 4-pole General Electric.
2— 200kw., 4-poIe General Electric.
1—200 kw., M. P. 6, Westinghouse.
1—175 kw., M. P. 4, Westinghouse.
2 150 kw., M. P. 6, Westinghouse.
2—110 kw., 4-pole Eddy.

—

—

W.

31st

& TFEFD,

Street.^ew York.

WE BUY OLD

BELTS

OS SCRAPS, ANY 5IZB OR

RAILWAY GENERATORS.
2—500 kw.,

10 Volts, 5 Amperes.

S.OOOtoi.OOOrevolutiong. Setsofmaterial. linifhed parts.

SONDITION.

we

1—100 kw., 4-pole Walker.
3—100 kw., 4-pole General Electric.
1—100 kw., Edison Bipolar.
2— 90 kw., Thomson-Houston.
1— 80 kw., Thomson-Houston.

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.
27 W. MONROE

ST..

CHICAGO-

2— 80 kw., Detroit.
5— D62 Thomson-Houston.

ENGINES.
12 and 20x30 Slater Engine

Tandem Compound.

14x14 Eice Automatic.
16x16 Eice Automatic.
13 and 23x17 Tandem Compound Mcintosh

&

Seymour.

]0.xlSx20

!

7x8 Payne.

!

Payne Compound.
13x12 Armington & Sims.
12 and 20x12 Westinghouse Compound.
18.X42 Allis-Corliss.
18x48 Geo. H. Corliss.

16x42 Greene.
13x12 Erie Ball.
10%xl6%xl2 Cross

Compound Armington &

Sims.

ARC GENERATORS.
light, 9.6 amp.
L. D. 12 T.-H., 75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

M. D. 2 T.-H., 50

No. 12 Brush, 150 light, 9.G amp.
No. 11 Brush, 125 light. 9.G amp.
No. 9B Brush, 120 light, 6.6 amp.

large assortment of Arc Lamps all in good
working order for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and

A

ART CALENDAR

Thomson-Houston Type

F.

poses from life; fijjiires ten inches
reproduce'! in colors. Highest ex.TuipIe

Fonrj:^r.icefuI

J
•
S
J
•

;

Offices

dMcrlptiie Circular.

AMERICAN BATTERY CO.,

:

height of large side door, 5 ft. 8 in.
ft.
length wheel base, bolster to bolster, 21 ft.:
trucks, lates: tvpe Jackson & Sharpe M. C B.
axle, 4^ m.; wheels, 33 in.. 2% in. thead.
Equipment. 4 Westinghouse No.
fi In. flange.
38 B geared to 35 miles per hour; two trolleys,
double end control: Cbrlstensen air brake,
double end. Gause. standard 4 ft. 8^4 in. Motors
Car equipped with M. C. B- coup
inside hun^
lers for hauling standard freight cars. Car complete in everv respect and as good as new: h&s
been in use a'bout four months hauling gravel
only and embodies everv modern improvement
known. Price ?6.000 f. o. b., Cincinnati.
door. 5

lor

AbsQiuteljr Non-lnfrlngirsg.

.

1— Shoot tbe

,

1504 Monadnock Block. Chicago.

ALTERNATING.

5

l_60-ft. Ferris wti^el .-leLnncallv driven, $1,000

WORK.

letter.

COMPLETE

450

perH. P

TRANSFORMERS.
sizes, tvne G, per light.

16 inches higb, 5 lights to height of

800

31,000
each
700
4^Eussell Automatic. 15x20, each
1,000
2— Porter-Allen. 16x20. each
1—11 and 17x14 Cross-Compound Ideal 1.400
1.500
2—21x18 Armington &. Sims, each

1— Porter-Allen, 21x36

Westinghouse, M. P. 8, 120-volt Generator, direct connected
Westinghouse Compound Engine.
50 kw., Westinghouse, 6-pole, 110-volt Compound Generator, with 3.3x12
Ames Automatic Engine. But little used, as good as new.
50 kw., Commercial, M. P., 125 volts, Compound Wound Generator,
with Sy»-13xl2 Armington & Sims Tandem Compound Engine.
kvr.,

to

CENERATORS-50O
Volts.
No. 20, 60 K. W.; each

hi.t;h.

of liLhogiaphic art.

"

THE ONT.Y "WAY "

own one

of these beaiilltul caieiulars is
[o send luenly-five ceiils, with n.Tine ofpulilic:ition in which yon rend this ndvertisinicnt,

Id

IoCko, J. Charlton, nenerair.issenccr Arc t,
CliicaKO & Alton Railway, 32S Mona-.m-ck
BuddiiiK, CHiCAf^O, 111.

The best railway line net" een Chicago,
St Loi'is, Kansas Cn y and Pkoria.

WRITE FOR OUR LATEST CATALOGUE.

CHARLES
II

Broadway,

E.

NEW YORK.
••••••••

DUSTIN CO.
Storehouse,

ORANGEBURGH,

FISHER ELECTRIC CO.
j

ELECTRIC SUPPLIES

N. Y.

J
!••*••«•••••••

AND CONSTRUCTION.
WE CARRY A FULL

LINE.

WESTERN ELECTRICIAN

24

January

4>
4>
4>

^

BOOKS IN STOCK.

4>

4>

The only
books

in

really large stock of electrical

the

West

is

by

carried

Western buyers can save from one
4?

days' time by ordering here.

us.

to four

Orders given

the promptest attention and letters asking
for information

concerning any electrical

v^ork cheerfully answered.

book catalogue

in

We

which are

*!-

•v

issue a

listed

and

described the important works on electrical
subjects that have appeared to date. Send

'I'

4*

for

it.

It

is

free for the asking.

ELECTRICIAN PUBLISHING CO.
*

510 Marquette Building, CHICAGO.
<|=4m|«|«J»|«|«|».|..|«^«|«|«|.«|34«|.«|34»^4»|»,!^^

3,

1903

January

3,

WESTERN ELECTRICIAN
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A GOOD RESOLUTION
FOR ANY TELEPHONE MAN
AND THE REASON WHY
:

^*I

will install S,-C*

Apparatus throughout in

my New

all

Exchanges/^
AMPLE CONDUCTIVITY.

STABILITY OF PARTS.
Example, Multiple Jacks.

Example No. 22 B.

&

S. Copper

Wire used

in all Cables.

ADJUSTABLE RELAYS.
PERFECT INSULATION.

MINIMUM OF PARTS.
PERFECT ELECTRICAL CIRCUITS.

TRANSMITTER.
Same type and

construction used in 1895 and in 1903.

RECEIVER.
Same type and

construction used in 1894 and in 1903.

AN UNQUESTIONABLE GUARANTEE.
For other reasons, which space will not permit, write to

Stromberg- Carlson Telephone Mig. Co.
GENERAL

SALES DEPARTMENT,

OFFICES,

ROCHESTER, N,

Y,

74

W.

Jackson BouL,

CHICAGO,

ILL,

:

\VESTERN ELECTRICIAN
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FARR

"SHAWMUT"

TELEPHONES FOR EXCHANGES.

ENCLOSED FUSES

TELEPHONES
HONES FOR PRIVATE AND COUNTRY
COl
LINES.

FARR

TELEPHONES FOR FACTORIES.
Brackets. Wire Pins and Insulators.

CARR
rHnn
RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

ABSOL UTE RELIAB ILITY,

TELEPHONE
i

is

&

&

CONST. SUPPLY CO.,
120 w. jackson blvd.,

PUIPAfifl
UnlUHUUi

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
6IO WILSON AVE., CHICAGO,

CO.,

ILL.

THE NEW SHAWMUT INDICATING FUSE.

ii^

WE ALSO MAKE

mmtyfmi\

Indicating

Type P Fuse,

FIRST-CLHSS
BRIDGING

intact.

#H

fiii

CO.,

QUALITY AND SIMPLICITY.

Boston,

WRITE US AND WE WILL
TELL YOU ALL ABOUT IT.

MANUFACTURERS.
New York Representative
WM. S. BROWN. 39 Cortlandt
New York City.
:

THOMAS

St.,

SERIES

iTILiPiiili
COTW^BINING

Fuse blown, showing auxiliary indicating patch white.

CHASE -SHAWMUT

"•°

Western Representative
G. GRIER CO.. 128 W. Jackson Blvd.,
Chicago, Illinois.

THE

U. S.

ELECTRIC MFG.

CO.,

-

Butler. Pa.

Northern Wisconsin Resources.
Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timberand splendid soil for the settler; iron ore, clay, marl
and kaolin for the manuracturer, are awaiting
those who seek the opportunity. Transportation facllitie'sareof thtj best. Interesting booklets, maps, etc., an^ yours for the asking.
tunities

W.

H.

KILLEN, Land

&

Induslrial Com'r;

JAS, C. POND, General Passenger Agent,
Wisconsin Central

Ry..

MILWAUKEE.WIS.

THETELEPHONE HAND-BOOK
BT

HEBBEBT LAWS WEBB.
Price 91.00.
The only complete and
of its

practical

woA

kind on the market.
PUBLISHED BY

jjj^gJ^Bgi^

III

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette BuUdlni, Cblosgi

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES

1

11

MANUFACTURERS OF A SUPERIOR MOTOR AND ENGINEERS
FOR ITS PROPER DRIVE OF
THE MACHINE TOOL.

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO,

IND.

t'

January

3,
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1903

WE

27

FURNISH EVERYTHING THAT IS

NEWEST AMD BEST

IN

TELEPHONES
MATERIAL AND IN WORKMANSHIP WE AIM
TO REACH THE VERY HIGHEST DEGREE OF EXCELLENCE
IN DESIGN, IN

The cut below represents the Switchboard recently installed by
for the Department of Agriculture at Washington, D. C. The board is
beautiful in shape and finish. It is now speaking for itself.

us,
of

with plant complete

mahogany, strikingly

NOTHING

EVERY

BUT

MOVABLE CONTACT

THE PUREST

KELLOGG TELEPHONE

AND
BEST MATERIAL

IS

PURE PLATINUM.

OUR WORK.

When we
Our aim,

99%

(NINETY-NINE)

IN

ALL

THE

IN

a plant, we give you the Kellogg Transmitter and Receiver.
a word, is to give you the finest telephone apparatus made.

install

in

Kellogg Smtchhoard and

Supply Company
Green and Congress
346 Broadway, NEW YORK.

Electrical BMg.,

Streets,

CLEVELAND.

CHICAGO.
Keystone Bldg., PHILADELPHIA.

W:eStEfeN

ELECTRiCtAN

PUB];iCA1?I0N Ig

PRINTED OM

ACMB
BNAMBi;
HAI^gl^OMB

fi:

gOl^D

CO];OR PRIM^IMG.

ONtY BY

OWiaHl^ BROS. PAPB^R GO,,
61

ANC 65 PI^YMOU^H

PI^ACB,

CHICAGO.

^Ti^

January

3,

1903

January

3,
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STOMBAUCH

HCUABMOTS
THIS

IS

THE WRENCH

that must be used o Install the
3H, 5 and 6 Inch anchors.

W. N.MATTHEWS&BRO.,

Y

DISTRIBUTERS,
603 Carleton BIdg., - - ST. LOUIS.

AINIOMORS
ION

QUESTION
Which

is

the best

before

"COIN COLLECTOR"
the public

?

ANSWER

THE BECKER TERMINAL HEAD.

CHICAGO PAY STATION

REASONS
Because it is the most simple and
Operated aad maintained at least

durable.
cost.

REMARKS
25-pair Becker Terminal

Write to-day

for catalog

and

full

information.

Chicago Pay Station Co.,
III.

INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

Chicago
59 W. Jackson BouL

Post-Glover Electric Co.,
Cincinnati Agents.

CO.,

909 Market

Street,

8T. LOUIS.

W.

G. >^agel Electric Co.,

Toledo

(O.)

Agents.

We

Durability.

Are Making a
Superior Grade of

fl

Clear, Distinct and Powerful.

IMPOSSIBLE
become packed

or deadened.

We

manufacture « full line of public ex
change central energy and generator call
Telephones and multiple and trunking
switchboards. Correspondence solicited.

PATENT ALLOWED.

in position.

IN

Efficiency and

to

head and fuses

We have an exceptional offer to make you on
Digging Sets. Write for Special Offer T 27.

Workmanship,

It Is

to

CENTRAL TELEPHONE AND ELECTRIC
Office:

ISO La Salle Ave., Chicago,

Head with lid secured

A practical, absolute protection agrainst lightning, sneak currents or high potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. We can supply anything in the telephone line. Prices reasonable.

TAMPS,
DIGGING BARS

INTERNATIONAL TELEPHONE MFG. CO.,
HARRISON AND CLINTON STREETS,

^:>.
It

^

CHICAGO,

requ res Gaptal,

U. S. A.

Electrical

as we

i

as Patience, to

a

handle.

SUOCESSFULTELEPHONE.
telephones ^^ -ARE A SUCCESS

"^

LET US SEND OUR

iHHaJ

Constructed on the right pattern.
S-foot handles.
Spoons almost straight with the handle. Both Shovels and
Spoons have extra long strips, runnirg 22 inchesup the

With

mh

VnYp-c'v^

AND TALK PRICES

Shovels and Spoons

Knowledge and Good Mechanics,

AMERICAN

CATALOGUE

And other Construction Tools and would like the opportunity of explaining to you wherein our goods are superior.
Will you not write regarding the matter ?

AMERICAN

ELECTRIC

TELEPHONE

CO.

Our Tools are made not merely to sell, but to give satisThey are all built along the lines of defactory service.
sire, as expressed by practical construction men and are
made of the best materials obtainable for the purpose. It
has been the rule with us for 32 years to make the prodour plant measure the highest standard in
of
ucts
ask the opportunity of
eflSciency and durability.

We

naming

W. H.

prices.

ANDERSON
ST.

39

JACKSON BLVD.. CHICAGO

i

^ SONS,

AUBIN AVENUE, DETROIT, MICH.
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INCANDESCENT LAMPS
NEW TYPE

PEERLESS
A

strictly

high grade lamp that

to guarantee fully.

we

are prepared

In order to temporarily take

care of the largely increased output of our factory,

we

are

making some very

attractive prices.

WRITE US TO-DAY.

WESTERN ELECTRICAL SUPPLY

OUIS,

CO., "''o^^M.

SUPPLIES AND CONSTRUCTION MATERIAL OF EVERY DESCRIPTION.

HOTEL PFISTER
HEADQUARTERS
Annual

Meeting

Northwestern

Electrical

Association,

Milwaukee, Wis., Jan. 21st, 22nd, 23rd.

January

3,
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i3i

Sterling Direct Current Generators and Motors
new and

This apparatus embodies some

advanced

ideas.

Our factory makes nothing

but small

motors and generators

quantities,

which

enables us

tremely low and attractive

WE CAN

INTEREST YOU

IF IN

to

in

quote ex=

prices.

THE MARKET.

WESTERN ELECTRICAL SUPPLY
ST.

LOUIS,

U.

large

S.

CO.,

A.

WRITE TO-DAY FOR CATALOGUE AND PRICES.

ULLETIN

BULLETIN
No. 172

No.

BULLETIN
No. 63

B4

BULLETIN
(To. 152

BULLETIN
No. 164

G.I.
STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
Bullmtlnm, Blumprlnlm, Photogranha, Emtlmatma, Etc., MMllmtl

GENERAL INCANDESCENT ARC LIGHT
220 Devonshire St., Boston, Mass.
48 West Jackson Blvd., Chicago, IlL

BULLETIN
No. 64

638 Century Bldg., St. Louis, Mo.
1732 Champa St., Denver, Colo.

BULLETIN
No. 94

BULLETIN
No. 60

CO.,

NEW

Upon A p pi leaf lorn'
YORK, N. Y.

510 New England Bldg., Cleveland, Ohio.
319 Hayward Bldg., San Francisco, Cal.

BULLETIN
No. 240

BULLETIN
No. 66

'

57 Perin Bldg,. Cincinnati, Ohio.
115-117 Cannon St., London, E. C. Eng

BULLETIN
No. 61

BULLETIN
No. 190

\VESTERN ELECTRICIAN

32

EstSLbllshed
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Phone Main 370-371

1871

Bleckely Printing

'She

Compacn^y
f

PRINTERS OF THE

WESTERN ELECTRICIAN
Specialists

irv

COLOR WORK

Half-Uones, Catalogue and other

HIGH -CLASS
PR.I NTI N G

One
cal

ing

of

the La.rgest

Periodi-

and Neu'spaper Publish-

Housesin America

126-132 Ma^rket
Street. . . Chicago
Will be plea-sed to furnish
eslimaLtes for a^ny claLSs of

Printing on Application

H

1903

January

3,
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THE VICTOR TURBINE WATER WHEEL
FOR DRIVING ELECTRIC POWER PLANTS.
Wheels furnished
Very simple

One

of

for

heads up to 2,000

and designed to meet the particular location.
the use of water and admits of close regulation.

feet

in construction, efficient in

of High Pressure Victor Turbines, recently furnished the Central California Electric Company of Sacramento, Cal.,
to operate under 630 feet head. Cut shows supply connection to the wheel, below the floor level, also by-pass
valve, which together with the gates of the wheel is regulated by the Lombard Coverror shown.

two units

We build

PUMPS
For General

Water Supply,
Municipal

Water Works,

-A

Railway Tank
Supply,
Klines, Etc.

ALSO

AIR

COMPRESSORS
AND

c..«„„-«».
It

Electric Driven Triplex

Pump.

STILWELL'S FEED WATER HEATER

uses exhaust steam to heat and purify water for steam boilers. It's use insures clean boilers,
greater efficiency and smaller fuel bills.

THE STILWELL-BIERCE
IM,

SMITH -VAILE CO.
III

BOSTON, 73 Oliver Street.
PHILADELPHIA, 619 Arch Street.
LONDON, 97 Queen Victoria
NEW ORLEANS. 304 Hennen Building.
CLEVELAND, 1116 New England Building.
AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

NEW YORK, 141 Broadway.
CHICAGO, 311 Dearborn Street.
BALTIMORE, 1507 Continental Trust BIdg.
E. F.

£

Street.

.
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Iand boilers
protected
VJSIIMO
B-^r

J*

POWER INCREASED

jDearborn Vegetable Boiler Compounds.
MADE TO SUIT THE WATER AS PER ANALYSIS.

J

»1^1:r1:.Ul^lJB-1d
KOGAR,

»H

27-34 RIALTO BUILDING. CHICAGO, ILL.

/^ARBONS

t

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

Jersey City, N.

F>i-»sicien«

Telephone: Harrison 3930 and 393

1

ARE YOU LOOKINQ FOR MONEY?
bay WALRATH Q4S OR GASOLINE ENGINES
and get light on the subject.

If SO.

J.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It will produce as good a commercial light as that of an automatic steam engine, either belled

M'CORMICK TURBINE.

or direct connected generator.
Simple. Economical and Reliable.
tend for Catalogue W.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

MARINETTE IRON

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactorj', and those contemplating the improvement of powers, will find it to their Interest to confer
with us, as we are willing to guarantee results where others have faJled, no
matter what make of turbine has been In use. STATE REQUIREMBNTS

AND SEND FOR CATALOQUE.

WORKS MFQ.
AGENCIES301 Fisher Building, Chicago.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

S.

MORGAN SMITH

CO.,

MARINETTE, WIS.

& Hammond

Co., Cleveland.

CO., York, Pa.
FOR
ELECTRICAL

MECHANICAL BOILER

CLEANfS
ffpRlGUS
" ll L It
KEEPING BOILERS CLEAN AND
lICllll**ON
DAYS
INSTALLED
OUR
EXPENSE
60
TRIAL
i*
Y^J^*
BOILER
CLEANER CO. /
W MECHANICAL
FREE OF SCALE.

SLATE

Manageir.

4-13

Western Union Building. CHICAGO.

ENAMELED.

THE MONSON BURMAH SLATE CO.

i

WR.MA50N

PURPOSES
PLAIN OR

PORTLAND, ME.

McNAMARA BROS.
ELECTRIC SWITCHBOARDS,

SLATE AHD MARBLE.
UPRIGHT

SAMSON TURBINE

AND
HORIZONTAL

ESPECIALLY ADAPTED FOR DRIVING

ELECTRIC LIGHTING and POWER PLANTS,
On account
These

qualities,

HIGH SPEED and EFFICIENCY,

of Its

BAUNCED

also

GATES.

'

Fair Haven. Vt.

^.S,IXb.

The
Pioneer

Famous

Limited.

Train
of the

maintained to such a High Degree of Perfection, aaaure exceedingly close regulation
ue>e of water.
Copy of "OfBcial Holyoke Tests f urnisned on applicaiion.

and economical

,

'

World.
Write Dept. "D" for Catalog.

JAMES LEFFEL &
SPRINGFIELD,

CO.,

Chicago— St. Paul— Minneapolis

O., U. S. A.

VIA

The

St. Paul Road.
&

(Chicago, Milwaukee

FOR CATALOGUE,

JEFFREY gJirT DREDGES

STEAM ENGINEERS'

ADDRESS

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

Time

maps and information
furnished on application to

F. A.

CONTINUOUS

COMPANY

OF AMERICA.
GENLOFFICES:CENTURYBLDG., NEWARK,

N.l.

OVER TEN THOUSAND

^^

'?-'-^*->i^

(10,000;

MILES

IN USE.

,.wV^" Hlpbest Award In Us Class at Paris ExposUloa
1900. and Pan-American Exposition, Bu^alo

ll^.^r^^-^

REG.jRADE MARKS

Ea

\

"9/:r-.M^^jSu,^-

./N.

FItX

Jhe Rhosphor

Paul Ry.]

Unequated.

LICENSES
RAIL JOINT

St.

Equipment aad Service

Persons desiring to obtain a city, state,
or government license, to operate a steam
plant, will find "The Hawkins' Engineers
Series" valuable assistance, both for study
and reference.
The library consists of seven volumes,
sold for 513 on monthly payments of one
dollar.

A complete catalog and description of the
books sent on application.
Theo. Audel & Co.. Publishers, 63 FifVi
\venue, New York Lity.

Bronze SmeltingCo.Umited,

Cbicago.

When

in

position
thie=

Asent,

III.

search of a
advertise in

Western Electrician.

CONSUMERS CARBON

|NGOTS,CASTINGS, WIRE, R0DS,'SHEETS, ETC.

CASTINGS, STAMPINGS bnd FORCINGS
original and SoleMokers IN the U.S.

MILLER, General PasBenger

CARBONS

2200 WASHINGTON AVE.,PHILADEl.PHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

— DELTAMETAL

tables,

I

LANCASTER, OHIO,
Carbons

of all kinds

and

CO.

U. S. A.
for all purposes.

:

Januan'

3,

WESTERN

1903

ELECTRICIAN-

3S

The Bossert Electric Construction

Co.
MANUFACTURERS OF
STEEL OUTLET AND JUNCTION BOXES,
S^riTCHBOABDS, PAXEL BOARDS, ST^'ITCHES, ETC.

J} Repairman's Story of Jtdvancement.
I cannot say too much in praise of the system of instruction of the
International Correspondence Schools, of Scranton, Pa., or of the
escellence of their Instruction Papers. When I enrolled I was employed
as repairman on electric cars.
Owing to your thorough instruction,
I was advanced in succession to wireman, d\"namo tender, and general electrician, and afterwards was foreman of the electric shop of the
Brooklyn Rapid Transit Company. I now hold an excellent position
with the Westinghouse Electric and Manufacturing Company, Pittsburg, Pa. I unhesitatingly recommend the International Correspondence Schools to every workman who desires to better himself, as being

most thorough,

and

practical,

H. Edw. Keffer,
East Pittsburg, Pa.

reliable.

We have hundreds of indorsements just as strotiff and convincinsr as the foregomg. You owe it to yourself to find out just what we can do for YOU. Oar advice has
put many a man on the road to progress and prosperity. You should ask it at once.

will; PRE]^A:^SrrtRfe
A N D EFFI^I^TWfk CO Py

Fill

TOD^Y!

INTERNATIONAL CORRESPONDENCE SCHOOLS,

*

FO;^R^

Out and Send In the Ccapon

Box 1002, SCRANXON. PA.

;

Please explain

how

I

can qualify for

po'^ition

marked X below.

Mechanical Engineer
Mechanical Draftsman
Refrigeration Engineer
Steam Engineer
Marine Engineer
Civil Engineer

Electrical Engineer
Electrical Macliine Designer
Electrician
Electric-Lighting Supt.

Electric-Railway Supt.

Telephone Engineer
Telegraph Engineer

Architect
Cotton-Mill Supt.
Woolen-Mill Supt
Textile Designer

Wireman
Dynamo Tender
Motorman

Sanitary Engineer
Contractor and Builder
Architectural Draftsman

Chemist
Sheet-Metal Draftsman
Bookkeeper
Stenographer
To Speak French
To Speak German
To Speak Spanish

•

_

Str
i^ti.

Bug-ProcfBeil.
/OSfUplB, O-in.

Segerdahl

Subscription Blank— Foreign.

Patent.

Enameled ,'^45c

By mail, prepaid. Made in f-izes
2 to 8-inch, Dealers send for prices.
also make Inventors' Models and

We

Special Electrical Devices.
Write us for pricea.

.1903.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Streel, Chicago.

III.

ELECTRICIAN PUBLISHING

CO.,

510 Marquette BIdg., Chicago, U.S.A.
Gentlemen
Inclosed find ||:°° for which please send THE

weekly to the following address

for

5^

months; this order to go

Vba tT3vel betw

<:hica.c©

1-OUISVII.t.E

IISPIANAPPI-IS
AND
CIINCINNAjTI
COVIA

with current number.

I

;i

Name.

MONON ROUTE I
C.M.aPRyv
A.^iD

y.

LUXURIOUS PARLOR AND DINING
CARS BY DAY.
PALACE SLEEPING AND COMPAPTTBY NICHT.
MENTCARS
6 TBAIttS DAJUY BETWEEN
CHICAGO AND THE OHIO RIVER
FRWUCJ-BEIIIjiDnnuuaT.
WHMmOtL
'"•°"-^"~

CIlASJl ROCKWEU

CHICACO.

"«"-»

Address.
$5.00 a Year

(52 Numbers)

$2.50 6 Months (26

"

)

WESTERN ELECTRICIAN
intc- effect

I

*
•

•
*
»
•
*

^
^
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YARDS AT:

January

CEDAR POLES

WALKER, MINN.,
KERRICK, MINN.,

OEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.

CARNEY BROTHERS COMPANY,
6iO Chamber

Writa Us lor Oellorid Prices.

of

Commerce, CHICAGO,

ILL.

3,

1903

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY

BROS.' SPUR, MINN.

Idaho Cedar Poles shipped direct from Idaho.
Oregon and Washington.

list of requiremeata
for quotations to

Send

II li

W.

BUILDERS' TOOLS

LINE

Our Tool Book
of

talis
ftbont
interest to all Uuemen.

copy now,

them.
Get ft

St. Aubii Ave., Detroit,
Manufactarers Tools and Iron Work for
Telephone and Kailn'ay Construction.

FREE.

Headquarters tor Linemen's Tools.

IT'LL

CHICAGO, ILU

LOW

LARGE STOCKS

ANDERSOH & SONS,

H.

WHITE AND

Pay You Well.

DAR POLES

CHICAGO LUMBER

ELASTIC FIBRE
Elasticity

in

a

8c

SILVER-PLATED

deformations of the shells, and

MIRROR REFLECTORS.

the lining never drops out, but

A

can be easily removed by the

order.

1^

get

mirror

plate

makes it most effective and
pleasing, and always as good as
lining

sock-

new.

other words,

In

Reflector, for use with

silver plated

Its

not specify elastic fibre

ets that are just right, on your

next

flat

any system of incandescent electric light, where it is desired to
tpread the light considerably.

fingers.

made

CO.

MINNEAPOLIS, MINN.

makes a good workmanlike

soclcet lining

lined, automatically

COAL

II2S-30-3I LUMBER EXCHANGE

production— no nicking or other

Why

PRICES

Convex, reflecting slightly below the horizontal in all direc-

sockets.
M.-S.

Used

tions.

KEY SOCKET.

in stores, etc., for

general illumination.

GET OUR PRICES.

MARSHALL-SANDERS COMPANY.
CONGRESS

30I

ST.,

THE BEST

STIMSON BLOC. LOS ANGELES.

SLATE
FOR

Electrical Purposes.

Pavs

to

Co.,

The Inspector and Trouble Man.

Gettbe Best from

EDWARD BONVILLE
p. O. Lock Box 24, FAIR

Lighting

&,

271-273 FRANKLIN STREET, CHICACO.

MONADNOCK BLOC CHICACO.

It

VERMONT

American Reflector

BOSTON, MASS.

-

•

MILLS BUILDING. SAN FRANCISCO.
NEW YORK BLOCK. SEATTLE. WASH.

A dialogue between the telephone
man and his assistant, showing how

HAVEN, VERMONT.

come

difBcultles

Purposes

^Vkir^fndT^^ Slates for Electrical
All Sizes of Slate Switchboards.
Best Black Enameled and Marbleized Finishes In Vermont.

trouble
to overarise in conducting a
valuable and instructive

which

telephone exchange.
book, 106 pages, $1.

A

THE INLAND PRINTER
214

MONROE

ST..

....

FLORIDA

AND

NEW ORLEANS

— VIA

CO.,
CHICAGO.

QUEEN&CRESCENT

— ROUTE —

Subscription Blank— Domestic.

SOUTHERN
.1903.

RY-

AND CONNECTING LINES
Florida Special.

Famous Chicago and

January 5th.
Leaving Chicago at IKX) pm., Cleveland at
12:35 pm., via Big Four Route from Pittsburgh at 8:00 am., via Penn. Lines ; from
Louisville via Southern Ry. at 7-.23 p. m.
daily except Sunda)'. From Detroit at 12:36
pm., Toledo 2:22 pm., Tuesdaj-s, Thursdays
and Saturdays, via Michigan Central and
D. Rys.. all connecting with Queen
C. H.
& Crescent Rout© leaving at 9:15 pm. to
In Service

<
o

2|

<
a
(£
>
l-> %
u
z

ELECTRICIAN PUBLISHING

CO.,

6IO Marquette BIdg., Chicago.

&

.

Augustine.

Gentlemen:

Florida

OS
U

&

Inclosed find

1

UJ S

;°°>

|^

for

which please send THE WESTERN ELECTRICIAN

weekly to the following address

>

for

^ months

111

with current number.

;

this order to

go

into effect

Cindnnati at :^:30 pm. Also through sleeping car daily %na Pensvlvauia and Southern
Railway lea\-ing Chicago at 8:40 pm., yia
Louisville, connecting with Florida Lim-

ited at Lexington, direct to St. Augustine.
The route of both trains is via Chattanooga and Atlanta. The Florida Limited
also has through sleepers attached for Birmingham and New Orleans from Cincinnati,

Queen

UJ
I-

u

Limited,

Solid train with through sleeping care
daily from Chicago via Monon and C. H.
D Rvs., leaving at 9:00 pm., connecting at

&

Crescent Special.

Solid through train leaving Cincinnati at
pm.. to New Orleans via Birmingham,
with through sleepers attached for Jackson-

8:05

Name-

Also
ville ^-ia AsheWlle and Savannah.
through Sleeper to Chqjleston.
Cars
Observation
Drawing Room, Dining and

!!

o
a
<
o
X
o

Address$3.00 1 Yeir

on

ail trains.

Write for Printed Matter and Rates.

(52 Numbers)
W.

$1.50 6 HiDths (26

"

)

1.

BECSEB,

113

Adams

St-,

W. H. DUSSAVAST. T. P.
CH18. W. lELt, D. P. 1..

-

-

1.,

•

CHICieO, ILL-

•

D.P. BROWS, 87 Woodward Are.,

DETRniT.
•

-

fllCH.

WABBKX.

0.

ClSClfiF^TI, 0.

January

3,
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CEDAR POLES

LINDSLEY BRDTHERS CDMPANY.WnOLESALE PRDDUCERS""?rclln".'-'"='

PORTLAN D, OR EG O N &SPOKANE,WASH. 50-FDOT TO BO FOOT POLES OUR SPECIALTY. MAIN YARDS,MENOMINEE, M ICM.

HARPING ON

STILL

MALTBY LUMBER

"THE POLE

PRICES. WHITE CEDAR

AND

TIE

POLES. "^ioUlvf^'^Sf'^^'
from ^aree S-tock.

Shipnrke n-ts

^i-onr»|D't

CO., Bay City, Mich.

MEN" TEMPTING PROVIDENCE!
Sending valuable

CEDAR AND CHESTNUT POLEC

O

Cedar Ties, Posts, Shingles, Etc.
Get Our Prices Before You Buy Elsewhere.

THE MORSE CEDAR COMPANY

Saginaw,

-

IPa/v^Wjv^ OJVi^tjCs)^ iiw^^yWvW oiJUrW

OKT

1

THE STANDARD POLE &
WILMINQTON. N. C.

^.

CO., Florence, Wis.

IDAHO, WISCOMSiM,
MICHIGAN ......

1

that are full of knots.

up with law

suits.

M K O R O S S A R Ml S

TIE CO.,

44 BROAD STREET.

NEW YORK

CITY.

BROOKSVILLE, FLA.

Micli.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

FULMER LUMDER

to be tied

tSA. F>

"vsnir

POLES, TIES, POSTS,
Wc

PRODUCERS.
D. M.

men out on Crossarms

You deserve

W 1-0*9

POLES

CEDAR POLES

want
W.

G.

your inquiries always.

STERLING & SON,
MONROE, MICH.

TIES.

Eleven Pole Yards in Michigan.
Wholesale rrodocers for 20 years.

FOR TELEPHONE, TELEG RAPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IN IDAHO AMI AT WASHBIKN. PI.l.M.MKK .VM) UKILK. WI.SCONSIN.

JOHN.

O.

H.

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.

FOWLER

D
^k nM„-r-.
Offices
Branch

I

.{

HUJEBEl.

J.

Cedar

stocks:

have a good assortmeat

of Poles

Idaho— Montana.

oa haad, aad caa ciecote orders promptly.

Write ns for Prices.

CEDAR
IT

Mfrs. and
Dealers In

TellOT Fine,
Ones Aid:,
Looiut Fins,
Oat Fins, Electtieal Uoul^ge, Oak Btaetets.

DeUTered prices quoted. F. O. B. cars, your dty,
in any quantity.

1^~

WEtlTB US.

Send your Book Orders

IN

WESTERN

THE

ELEC-

TRICIAN OBIAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

to

KT? A -Krvr I Keystone Telephone Building. Philadelphia, Pa.
nffrinrl
on FlLt,!> -S Electric BulldlnB. Cleveland, Ohio.
.

WHITE CEDAR.
IDAHO CEDAR up

to

80

ft.

Chemical Building.

3^3 Krnadway.

New Y

rk.

CEDAR Poles
C. H.

WORCESTER
MARINETTE,

CO.,

WIS.

Large Steele Constantly on Hand

ST. LOUIS.

I

1

CLINTONVILLE, WIS.

BERTHOLD
& JENNINGS,

CO.,

ILL.

From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

TORREY
CEDAR CO.,

POLES.

YOU

CHICACO,

Bldg.. Chicago.

Cedar

POLES

KELLOGG SWITCHBOARD and SUPPLY
929 So. GREEN ST.,

POLE DEALERS ADVERTISING

ELECTRICIAN PUBLISHING CO.,
610 Marquette

>AY

^A^l

To get our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

Central Manufacturin; Go.
Cbattasooga,
Tein.

Address B. F. VREELAND, Denvir, Colo. (Main Office.)

I

Main Yard and OfTlce at MENOMINEE, MICH.
Branch Yards-Nathan, Mich.; Stager, Mich., and Pembine, Wis.
We

GO.

WESTERN CEDAR POLESHow Prices.

Producers and Wholesalers of

\A/Hi-te

FOWLER-JACOBS

Washburn. Wisconsin, and
jp^^^^^ v,35^i„g,„„

Poles
CROSS
ARMS.

LONG LEAF
PINE

AND

FIR.

Producers and Wholesalers of White Cedar Products.

WriteforacopyofourTELECRAPH CODE FOR CEDAR PRODUCTS

CbDAR POLES
?5o'V.ils".""^
UPON
SPECIAL PRICES

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis,

Minn.

.
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Westing^house
and Type N Transformers

0. D.

O. D.

Type

Transformers
1-4

K.

W.

50 K.

to

Transformers

W.

1-2

J

950— J

-

50

to

50 K.

W.

950—1150

::;v;-s:;
:

Every layer

i

J900— 2300

W.

Voltages

^j-'.-I'lT'

or

K.

_

-£

Voltages
J

N

each

mm

of

or

Qi

coil

1900-2300
cooled by

is

actual contact

with

ws

oil.

^-

^M

Frequencies

Frequencies

48-I6C00

6000—16000

Alternations

Alternations

Cross Section of Transformer.

Write nearest Sales Office for Illustrated Transformer Booklet.

Westinghouse

Electric

&

Mfg. Co.

Pittsburg:, Pa.
New

York,

Atlanta,

Dallas,

Baltimore,

Boston,

Buffalo,

San Francisco,

Ahearn

Chicago,

Syracuse,

&

Cincinnati.

Seattle,

Cleveland.

Soper, Ltd., Ottawa,

Mexico Q.

Detroit,

Denver,

Salt Lal^e City,

&

Los Angeles,

Mountain Electric

O. Braniff

^S:

Minneapolis,
Co., Canada,

Co., City of Mexico.

Philadelphia,

Pittsburg-,

St. Louis,

3,

1903

January

3,

WESTERN ELECTRICIAN
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FLEXDUCT
For Interior Wiring
The Superior Product
The

under

intact
it

Here

is

interior of " Flexduct "

remains

circumstances because

all

an inseparable part of the conduit.

some

of the advantages of " Flexduct."
cannot
The interior
be ripped out, because it is an inseparable part of
the conduit no possibility of ripping out the inside when installing wires

are

—

too large for the conduit or

With

when

fishing wires through

seriously impaired, the installation can nof possibly meet
first-class

the'

requirements of

work.

When "Flexduct"
solutely intact
"

it.

part of the interior of a conduit gone, and thejnsulating properties

Flexduct

" is

is

used, every foot

is

ab-

and uninjured.

positively moisture-proof

—made

so

by closely weaving

together a special fibre with a special warp and by treating the conduit with
a special

compound

to

fill

up the

pores.

Send for booklet— also a sample of '' Flexduot," and carefully examine its smooth interior; its ion£itudinal interweaving; test its strength, and satisfy yourself that "Flexduct"
is the beat flexible eonduit that has ever been manufactured for interior wiring.

Osbvirn

Flexible

General Sales Offices,

21

Cond\iit

Park Row, New York

Co.»
City.

!
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Chicago Fuse Wire & Mfg. Co.

GLOBE ELECTRIC

•(•nufaclurers.

.ackawanna

Fuse Wire,
Fuse Links,

MFG. CC,

Railroad

MFGBB. or

Telephone Fuses

and

to

t'

*

business,

:m custom-

I

GLOBE

Theie tjc the lijntils prompt and true
ThAt mkk« the journex safe for ^ou
Over the bed of bcJlut rock
Thftt keeps the tr&ini from j«r uid ihocfc
That smoothly run both dfty and ni|^t

and Supplies.
OwlDf
era roore t^romi.t.:

On

the duitleis

Road

D. C.

ENCLOSED

ARC

of Anthrocitc

LAMPS.

¥l9 have equlpptd a complete factory for the manu*
facture ot our goodi ai

187 PRATT STREET.
«,- nrr

BUFFALO, N.

Y.

shipping

111

;.l

-

''

II

01
Ir.i

EDISON PRIMARY
BATTERIES
Known

competent
-.borougbly

Formorly

MAIN OFFICE:

356 Dearborn

Street,

IN

BOOKLET NO.

Specially adapted for

4.

factory,

EDISON MANUFACTURING COMPANY
Fadonr. OSANOE.

Chicago.

-

se Edleon-Lalande.

FULL DESCRIPTION

8S3 Broadway.

Office.

Bearing
Contact
Dust proof.

Ball

ALL SIGNALS OPERATED EXCLUSIVELY BY

-

New York

^^^T.^^*-''

NEW

JERSEY. U.

A.
Chlcafo 0(ll«. 144

III.

Ntw York Olllc

S.

<J

CHAM8EBS STRECT

WABASH AVENUE

MYLO

FDLi. LiHE or

DASH AND ARC
HEAD LIGHTS

TURN-DOWN LAMP

For Street Car
Equipment.

Teaches people to use more current by turntng
lamps down Instead of out.
Write for detailed Information.

STURTEVANT
ELECTRIC FANS

warehouse

and store purpOHCs. Always In working order.

PHELPS

CO.,

50

State St., Detroit, U. S. A.

VULCANIZED FIBRE

AR.E SPECIALLY DESIGNED.

Highest grades for electrical insulation and mecbanical purposes, in sheets,
rods and special shapes.
Catalogues and samples on application.

tul>es,

VULCANIZED FIBRE

CO.,

R IM

-

Wilmington, Del.

M E/VT

AMERICAN ELECTRICAL HEATER CO.
Manufacturers Electric Heating Appliances,

199-197 River

Write forcuttiloKUi
utuioguc.

RUBBER COVERED WIRE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

any possible conditions.
Motors are built of enclosed or open types, according
to the amount of dust and moisture in surrounding
atmosphere.

RDEBLING

STURTEVANT

CO.

BOSTON. MASS.

1N5

New

York.

PhlladelphiSL.

POWER CABLES.
A.

NEW YORK.
CHICJteO.

1 Black Diamond
Kat. 1S«S.

File

Works I

lae.

Medalt

y^
^

I
^

IMS.
Special

Twtlve

Prizo

International

si Atlanta,

Exposition!

1895.

017B

J*

Gold Medal

ai

GOOUS ABE ON KtALK I'S ETEHT IiEADINO HABDWABK o9
HTOKK IN THB UNITED CtTATEti ANI> CANADA.
Jj^

e.

&

H.

BARNETT COMPANY

PHILADELPHIA, PA.

OFFICE WIRE.

TELEPHONE CABLES.

London.

Chicago.

JOHN

Awarded

DETROIT MICH

BARE COPPER WIRE.

Our immense variety in styles and sizes of Electric
Motors makes it possible for us to construct high or
low pressure electric fans in great diversity to meet

B. F.

St.

^|

ROEBLING'S SONS GO.
TRENTON,

CLEVEUND.

N. J.

SXN FRANCISCO.

MACHINE SHOP

MOTO'RS
TYPE
A complete line

E.

of direct

current motors

designed especia^-lly for connection to nva-

cKine

one

tools is

of the

prominent prod-

ucts of tKe Fort Wak.yne Electric Works.

TKese motors
sizes

from

1

9>.re

230 and 500
of 2.100 to

30

to

sta>.ndak,rdized

in nine

wound

for 115,

h. p.

volt circuits a.nd speeds

600

r.

p.

m.

TKey

mak.y

be

belted, direct-connected or back-ged>.red
to drive tool or shaft, installed
Avail, floor

on

posts.

or ceiling; open, enclosed or

nverely protected.

BUT BEST OF ALL—

THEY ARE SHIPPED DIRECT FROM
STOCK ON RECEIPT OF ORDER..
Bulletin No, 1036 contains complete

d&ta. aLnd illustrsLted description of
this line of motors.

Sent on request.

FORT WAYNE
Elect rt'c WorK.^
(Incorpora led)

MAIN OFFICE AND FACTORY

Fort WaLyne, Ind.

Commutator type for direct and alternating currents.

POSSESSES ALL THE
UP-TO-DATE FEATURES.

METER

JUST
FOR

WJ

r->^J

direct current
Lighting
AND

Power
Service.
Accurate.
Sensitive.
Dust-Proof.

Direct Reading.
Write for prices

Duncan Electric Mfg. Co.
Lafayette, IND.

,

TOI.

$3.00 Per Annum.

nill,

CHICA&O, JANUARY

Pumlsliing Comiiiiny.uliiOfkgo

Entered at Chicago Poatoffice as
mall matter of the second clasa.

1903.

10,

IMPI
FV WIRESINSULATED
llWlr bilL^
AND CABLES.

N.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WESTEHN
"" BELLING AGENT,
The Simplex Electrical Co.
HIXSON.
H. R 'rnxs^N*""^'

2,

National
India

R.

).

HO.

Bnbber

Co.'s

OFFICE AND FACTORY; BRISTOL.

R.

L

CRESCENT RUBBER INSULATED

1889—Paris ^Exposition,
Medal for Bnbber Insulation.

;kON/>

Gents * Copy.

RUBBER COVERED

BOSTON, MASS.

70-81 Cornhlll,

CHICAGO.
1137 Mona'nock
iona'nock Block. CHICAGO

10

WIRES AND CABLES

1893-World's Fair,
Medal for Bnbber Insolation.

National Code standard,

CRESCENT INSULATED WIRE AND CABLE

.

THE STABFDABD FOR

"»'" °*<=»

Bs'Iarojiy'sIreet.

a""" Fae'Ofy.

CO.,
TRENTON, H.

I.

RIJBBFB INSFIiATIOHr.
BEFORE CONTRACTING FOR

Sole Manufacturers of

Manson Tape, Candee p™?

Okonite Wires, Okonite Tape,

THE OKONITE
WIMrd L. Candee.

I

uanuars

I

Geo.T. MansoR.Geii'l
W. H. Hodglns, Secy.

York.

MANUFACTURERS OF

Standard
^i^
^1

UNDERGROUND, AERIAL. SUBMARINE AND INSIDE USE.

,d

\^

-

IVI

S

I

I

Gable

Go.

56 Liberty St.,
1225 Betz Bldg..
New York City. Philadelphia.. p»,
101 MiJt St.. Boston.

Pittsburg.
Mills Bldg., San Francisco.

ElecfrlcCables,Condulfs, Wires and Accessories.

M

AlBo Hleh <irade Rubber Covered Wires and Cables.

2,000

MAGNET WIRE

l»

WARREN, OHIO.

'

Underground
Westlnghouse Bldg.,

Chicago.

TXT

JOKBSBOKO, INO.

.

822 The Rookery,

I
I

TELEPHONE, TELEQRAPH AND FIRE ALARM CABLES.
at Factory.

-

STERLING ELECTRICAL MFG. CO.

Paranite Rubber Covered Wires and Cables,

Wires are tested

A,

LITERATURE.

Siipt,

INDIANA RUBBER AND INSULATED WIRE CO.,

All

t.

STERLING SPECIAL

CO.. Ltd.

253 Broadway, New

,^«*^'^^\

N C A.IM D ESC
ElM-r
CET THE

USE.

IN

and Multipolar JJotora
from y. to M liorsepower. Dynamos from 10 lights to 700. We sell
or rent. Good proBts lor agents.
Tbt Hobart blec. MfgCo.Troy, Ohio
Bipolar

BARE AND INSULATED

ROUND,

SQUARE

ELECTRICAL WIRES

AND

OF EVERY DESCRIPTION.
CROWN

RECTAN-

IIAIL

PBOENIX GLASS CO.
MANUFACTURERS OF

BONOS.

GAS AND ELECTRIC

GULAR.

GLOBES,^DES,

American Steel &Wire Co.

TRADE MARK.

NEW YORK.

CWCAGO.

Columbus Insulated Wire and Brass Co,

WORCESTER.

DENVER.

SAN FRANCISCO.

Mew

Pittsbnrg.

COLUMBUS. OHIO.

Etc.

SEND FOR COPY OF OUB NEW
AND LATEST CATALOGUE.
York.

Chicago.

CONTINUOUS BAIL JOINT CO. OF AH.

RItJIVI

General Offices: Century Building,

NEWARK,

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.

N.

J.

OTer ten thousand (10,000) miles in use. Received the highest
award in its class at Paris Exposition, 1900, and
Pan-American. Buffalo. 1901.

WB MANUFACTUBB

GENERATORS

and

MOTORS

1-8

TO 3

H. P.

I-IO

TO 2

1-2

K.

W.

OF ALL KINDS AND FOR ALL PURPOSES.

fttlUMPH ELECTRIC CO.,
SS.r "WE"

CINCINNATI, O.
\

WEST OH

Electsrieal

Waverly Park,

Ingtment

NEWARK, N

Co.,

J.

BERLIN: European Weston Electrical
ment Co.. No. 88 Rttterslrasse.

LONDON:

Elliott

Bros.,

No.

'Watson Motor-Generaior Set.

Instru-

101 St. Martins

Lane.

We
and

The feslofl

Mara

We
PortaWe

Direct Reading

small motnrs and generators, both standards
and devote ourselves to the application of electric drive.
build back gears and vertical motors as well as direct-connected
build exclusively

specials,

ventilating fans

and forge blowers.

::

::

:;

THE MECH&NICAL APPLIANCE
:

Voltmeters and Wattmeters

CO., SHilwaukee, Wis.
SEND FOR BULLETIN Xu.

FOB

W»rtoii_Standard Portable Alternatlne
Direct Carrent Wattmeter for
I.amp Teatme.

MO

Alternating and Direct Current Clrcnits

FOR HIGH GRADE

Are the only standard portable instruments of the type deserving this
name. Write for circular and price

INSULATING
VARNISHES
ADDRESS

lists.

Mentlonthe

WWTIM Eliotmcuk when

writing for catalogues.

;'

Standard Varnish WoIrks
CHicACd

NEW YORK

'.

lomdp#

WESTERN ELECTRICIAN

:.

January

President and Manager

B. S.

BARNARD,

lo,

1903

Vice-PresWcnt and Secretary.

*

Standard Vitrified Conduit Company

f

%
%
»>

UNDERGROUND

VITRIFIED SALT GLAZED

?
•*>

I
In

CONDUITS AND INSULATORS

\

I
Ik

%

General Office,

I

39 and 41

Cortlandt Street

"C^
f^m
WCCU.

=

-

"

=

New

-

I

Voric

Electrical

Machinery.
For
Lighting,

Power and
Railway
Service,
SoO K.

W. 3Phase "Ceco"

Direct-Current Enclosed

Alternator.

^'Ceco" apparatus

and superior

is

modem

"Ceco" Motor.

in design^ accurate in construction,

in performance.

Write

for

Catalogue 27.

Christensen Engineering Company,
MILWAUKEE.
CHICAGO: Merchants' Loan & Trust

Bldg.

PITTSBURG:

Qellatly

&

Co.,

Times BIdg.

ii iiiiiii8iii iii iiiiiiiw»«o>»>*^t«»>>»>t»>«»tt»»»««»»»**««««»»>>» ii»» MggiMiiiii«i « gMiiiiiiiiiiiiiii^

There

is

No Higher-Class india-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/
Authorized Manufacturers of th*

A^nrnrix

f-l.exibl.e

tube-

^A^IRK.

"

I

The India-Rubber and Cutta-Percha

Insulating Co.,

|

MAIN OFFICE, Clenwood Works,
IB0ortlfn«8°!!"HeWYork.

YOIMKEIFIS,

INI.
(1092S)

»CT:g^v?iK»^g;^^:»»:^^^^^^^^^'KHHH:»:::K::»:»:::H»

Y.

i

—

1

January

lo,

2

.

1
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The "Electra"

There are no

Carbons are

Carbons better

the

than the

recognized

"Electra"

standard

and

all

none

the

HUGO REISINGER, H Broadway, New York.

world over.

"just as good."

ELECTRIC

SPRAGUE

COMPANY'S

DIRECT CURRENT MOTORS
areunequaledfordriving

machine

classes of

all

tools.

Write for Descriptive Bulletin No. 206.

St.,

New

YEARLY INCOME

$100,000

GENERAL OFFICES:

527 W. 34th

York.

to fifty central stations now using Federal All-Metal Electric Signs. Will average S200 to
of station capacity. Engraving show^ our new No. 108 ornamental
S300 per year per
sign. Write fur Bulletins descriptive of Federal Signs. Mailed 'free to central stations.

Kw

CHICAGO OFFICE:
Fisher Building.

ELECTRIC
FEDERAL
MARKET
CHICAGO,
84

REPRESEMTINC:
THE ROBBINS & MYERS CO., SPRINGFIELD, O.
INDIANA RUBBER iL INSULATED WIRE CO., JONESBORO, IND.
PROCTOR-RAYMOND MFC. CO., BUFFALO, N. Y.
RENIM SPECIALTY CO., BOSTON, MASS.

Western
Manufacturers' Agent.

An INCANDESCENT LAMP represents a

408

large Investment of capital, Ingenuity

BAKER

ilgliance In cutting costs to a

minlmim.

NEWARK,

N. J. R. R. Ave..

and

skilleil

A successful lamp maiufacturer can act

N. J.

1

30 LIBERTY ST.,

workmanship,

It

COMPANY.

ILL.. V. S. A.

ST..

Arthur

Stanley

F.

BROADWAY AND

ItAAIDEN

LANE BLDG.

NEW YORK.

is sold at a price lo

afford to experiment with poor materials.

low as to necessitate etirnil

We buy

an*

This explains ihe popularity of

Refine

y.

I-ATINUIVI

NEW YORK.

Platinum
Scrap alaoi

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Aflams-Bagnall Electric Co..
Akron Smoking Pipe Co
Alien Company, L. B
13

Chase-Shawmut Company... 18
Chesapeake & Ohio Ey
4

AUis-Chalmers Company .26
Alphaduct Mfg. Co
12
American Battery Co
Amer. District Steam Co
Amer. Electrical Heater Co..—
17
Amer. EL Telephone Co
American Electrical Works.. 13

C.&N. W.R.R

—

.

.

—
—

AmerlcanKefl.ik LigiitingCo.l3
American Sciiool of Corresp .—

Amer. Steel & Wire Company l
Anderson & Sons, W. H
22
Arnold Electric Power Station
Co
15
—
Audel & Company, Theo

—

Badt, F.
Balier

B

15

& Company

3

Bamett Company, G. & H

26

—

Barron & Co., J. S
Beardslee C^iaadelier Mfg. Co. 12
Beidler & Co. Francis
22
Berthold fiJennings
23
,

Bissell, G.

W

15

Edward
Bossert EL Construction Co.
Brooks, HallL
Brown & Leasure
Bonville,

Bryan,

Wm. H

Buffalo Forge

11

23
15

15

Co

& Alton

26

•

ney
Carney Bros. Co

7

15
23

Central Electric Co
6
Central Manufacturing Co.. .-.—
Central Telephone & EL Co.
Century Glass Co

—

...

8
7

.

C.M.&St.P. R.R

14

Chicago Pay Station Co
17
ChrJstensen Engineering Co. 2

Columbus Ins. Wire& Brass Co.l
Commercial Elec. Supply Co.—
Consumers Carbon Co
8
Continuous Rail Joint Company of America
1
Coolidge, Marshall H
21
Crescent Ins. Wire & CbL Co. 1
Crocker- Wheeler Company
4
Cutler-Hammer Mfg. Co
7
Cutter Elec. & Mfg.Company—
.

D. <b W. Fuse Company
Dearborn Drug &Chem.WkB.
Diamond Meter Company

Dixon Crucible

—
8

—

Co., Joseph.. 8

Electric Mfg. Co.... 25

Dustin Co., Chas. E
15
Economical Elec. Lamp Co.. 18
Edison Decorative & Miniature

Lamp Department

12

Edison Mfg.Company

Edwards

Camp Company, H. B
Carman & Co., Charles Whit-

Railroad.

Chicago Edison Company .4, 14
Chic. Fnaa Wire & Mfg. Co. .—
Chicago Insulated Wire Co..—
Chicago Lumber & Coal Co. .23

Duncan

1
.

Chicago

4

& Company

4
Electrical Engineer Institute.—
Electric Appliance Company.l2
Electric Storage Battery Co.. 5

Electrician Pub.

Company.

.

.20

—

Faries Manufacturing Co
Farr Tel & Const. Supply Co.—
Federal Electric Company... 3

Felt&Co., Chas. E

...15

Fisher Electric Company
26
"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works., Inc. 25
Fowler, John H
22
Franklin Eng. & Elec. Co ....
Fulmer Lumber Co., D. M. . . .2i
General Electric Company ... 5
General Incandescent Arc
Light Company
General Incand. Lamp Co ....
Globe Electric Mfg. Co
Goltz Engineerin g Co
Gould Storage Battery Co .... —
Great Western Smelting &
Refining Company
14
Green Fuel Economizer Co.
Gregory Electric Company ..14

—

—
—
—
—
—

.

Hart Mfg. Co
13
Hartford Steam Boiler Inspection & Insurance Co... 7
Hazard Manufacturing Co., ..26
Helios-tJpton Company
Hobart Elec. Mfg. Company.

Hoffman,

4
.

G.W

Illinois Electrical Mfg. Co..
Illinois

1

14

Holmes Fibre- Graph. Co
Huebel Company, C. J
Humphrey, Henry H

18

22
15

.—

Maintenance Co

Incandescent Electric Light
Manipulator Company
Indiana Rub. & Ins. W. Co. ..
India Rubber & Gutta Percha

14

—
1

Insulating Company
2
Intemat'l Corres. Schools....International TeLMfg. Co. ..17
Jeffrey Manufacturing Co.. .. 8
Jewell Electrlcallnst. Co... 19

l^ox* OlAffifiil£l^<& XxKateac

Johnston,

Thomas J.

..13

Kartavert Manufacturing Co. 26
Kellogg SwitchlMard & Supply Company
9, 20
22
Klein & Son, Mathias
Kohler Brothers
15

Kokomo TeL & EL M.

Co... .16

Lagonda Mfg. Co
Leather Preserv. M. Corp
Leflel

&

Co.,

James

—
—
8

Lindsley Brothers Company.. 23

Lowell Model Co

Machado

& Roller

12

—

Maley, Martin
12
Mai tby Luml>er Company.. .23
Marinette Iron Wks. Mfg. Co. 8
Marshall-Sanders Co
7
Matthews & Bros., W.N
17
13
Mayer Engineering Co
McLennan & Company, E .... 1

McNamara

Brothers
Mechanical Appliance Co
Mechanical Boiler Cleaner

Co

12
1

8

Metropolitan TeL & El Co... 16
Mica Insulator Company
Miscellaneous Advs
14
Monarch Fire AppL Co
14

—

Nernst Lamp Co
New York Ins. Wire Co
N. Y. Safety Steam

Power

23

U
Co. 13

Norton Elec'l Instrument CO.—
Okonite Company, The
Paiste Co., H.

1

T

Phillips,

12

Sterling Electric

26
13

Phillips Insulated Wire Co.. 13
Phoenix Glass Company
1

Phosphor-Bronze

S.

Co

8

Pignolet, L. M
Pittsburg & L. S. Iron Co
Porter Cedar Company

23

Eauscher, John

—

Relsinger,

12

Hugo

3

.—

—

Co
Cyrus

VV

23

Mueller & Co.,
21
Munsell &Co., Eugene
12
Murdock Parlor Grate Co.... 26

Simplex ElectricalCo., The.. 1
Simplex Elec. Heating Co. 12
Smith Co., S. Morgan
8

—
17

Wm

National Conduit & Cable Co.I2
National India Rubber Co.... I

o£ A-cX-vextlseriaexits

Sargent

.

.

Spies Electric Company
12
Sprague Electric Company. . 3
.

Standard Pole

&

Company

11

—

Stow Mfg. Company
Stromberg-Carlson TeL Mfg.

Company

I6

Sturtevant Company, B. F...26

Thompson Son & Co
Toerring Company, C.J
Torrey Cedar Company
Triumph Electric Co
U.

S.

Electric Mfg.

14

12

23
I

Co

17

13

-.16
Roebling'sSonsCo., J. A
Rooney-WestburyEl.Lmp.Co.l2
14
Rose Electric Company

—
& Lundy
Sawyer-Man Elec. Company.—
Schott.W.H
15
14
Schureman & Hayden
Sheeffer Instrument Co
11
Shelby Electric Company....—

Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company

Company. ..16

Sterling Varnish Co., The,... 13
Stewart Electric Co., John A. 15
Stilwell-Bierce
Smith-Valle

23

Replogle Governor Works..
Reynolds Elec. Fiasher Mfg.
Rice,

W

23

—

Eugene F

.

Stanton, LeRoy
15
Station Equipment Co
14
Sterling & Son, W. C
23
Sterling Electrical Mfg. Co.. 1

12

Paragon Pan & Motor Co
Parsell& Weed
Perrlzo & Sons
Phelps Company

standard Underg. Cable Co. 1
Standard Varnish Works
1
Standard Vitrified Cond. Co. 2
Stanley, Arthur P
3
Stanley Instrument Co
1

&

Tie Co

See PA8:e

23

0«

Valentine -Clark Co., The.... 23
Vreeland.B. F
£0-13
Vulcanized Fiber Company. 26
.

—

Wagner Electric Mfg. Co
WagorMfg. Co.,P. R
Walsh's Sons

28

&

Company.... 14
Western Electric Company... 7
Western EL Supply Co
Westlnghouse
Electric
A:
Manufacturing Company —

—

. .

Weston Electrical Inst. Co. .. 1
Whitehead Machinery Co.. ..14
Whitmore. A. E
23
Wisconsin Central R. R
8
Worcester Compsny, 0. H....19

—
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

.Go.

Etc., Etc.

CHICAGO EDISON COMPANY,

1

39 Adams

Street,

EDISON

HOMESEEKERS' EXCURSIONS
First

BATTERY FAN OUTFITS

and Third Tuesday Each Month
—TIA—

CHESAPEAKE AND OHIO RAILWAY

.WITH...

—TO
VIRGINIA,

EDISON PRIMARY CELLS

NORTH AND SOUTH

CAROLINA.

Are the only
market.

CHICAGO.

efficient battery fan outfits on »ht
Invaluable for the sick room.

For rates and Information apply to
I.

P.

SPINING, N. W. P. A. C. & 0. Ry.
234 Clark St., Chicago, III.

j&)WARDSv;>Co
ELECTRO-

MECHANICAL
GQNQ.

is entirely encased
in iron
and
is
weallierproaf.
The
mechanism is very powerful and
gives 375 blows to each wind-

ing.

Write for Catalogue No.

EDISON MFG.
FACTORY,
New Jersey,

Orange,

U.

S.

NEW YORK

Continuous

ringing

or

single stroke.

4.

CO.,
fiBwyomi,

OFFICE,

83 Chambers Street.

H-v

A.

CHICAGO OFFICE,

144 Wabash Avanue.

H-U.

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

January

lo,
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Hccumulator
INSTALLATIONS MADE AND CONTRACTED FOR TO

ONE YEAR'S GROWTH OF THE "Cbloribe
December 31, 1901

December 31

,

1902.

FOR RAILWAY SERVICE.
245

161 Installations

installations.

Increase

52%

FOR CENTRAL STATIONS.
79

61 Installations

Installations.

Increase

29%

FOR ISOLATED LICHTINC AND POWER.
407

480

Installations

Installations.

Increase
TOTAL

DECEMBER

K.

W. HOURS OF BATTERIES

31, 1901,

IN

211,947 K. W. HOURS;

18%

RAILWAY, CENTRAL STATION AND ISOLATED PLANT SERVICE.

DECEMBER

31,

1902, 271,000 K. W. HOURS.

AN INCREASE OF 28%.

TheElectrig Storage BatteryCo.
I»HIIvA.I3E>r^I»HI.^, I»A..
SALES OFFICES:
ST. LOUIS,
Walnrlght Building.

NEW

CHICAGO,
Marquette Building.

DETROIT,

Continental Trust Building.

60 State Street.

St.

YORK,

100 Broadway.

BALTIMOBE,

BOSTON,

PHILADELPHIA,
Allegheny Ave. and 19th

CLEVELAND,

Michigan Electric Company.

SAN FRANCISCO,

New England Building.

Nevada Block.

HAVANA, CUBA,
F. G.

Greenwood, Mgr., 84 Empedrado

St.

^jtjijt^jtji^jtjtjtjli^^^Jt^^^^'»-»'».itJt'iiJi'Jf'^<st^^^jtjlt^^jf^^S^^^^j»j*^^Jt^jit^jt^jitjt^^^^^jit^^^^^jt^jii
16

^

GENERAL

ELECTRIC

COMPANY'S

fc
%i
In

%
Vi

fc
Si
%i

Type "H" Transformers

tft

%

OIL COOLED.

Vs

It.

Vi

Ift

INITLA.L

AND ULTIMATE ECONOMY OF OPERATION—
1ft

because of low core

loss,

non-aging of iron, and long

temperature and expansions—

life

due to uniform

MAKE TYPE "H" TRANSFORMERS A

GOOD INVESTMENT.
1ft

fc

%

GENERAL OFFICES

:

SCHENECTADY,

5ft

N. Y.

1ft

1ft

CHICAGO OFFICE: flonadnock

Block.

Sales Offices, all large

cities.
Vi

%
iPiPiriPiP:PiriPriP«riPiriPirifsPjPir|pjpjr.iPiPriPiPjp>PK'Kjr^jrKiPiPjrrjPr»rK»<'JpjP»p|piPrriPiPiPiririr(piririPiPirjrK
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INDICATING FUSES THAT INDICATE.
Noh':Aroli»a Fu«»;

D.

I

Vw

Z50 VOUT«

.0

t'****"

\\

il^B

>\...iiiSL&^SfXSki*.

I

TYPE C INDICATING FVSE AFTER BLOWING.

TYPE C INDICATING FUSE BEFORE BLOWING.

PLUG CUT-OUTS. STREET CAR MOTOR CUT-OUTS. DUPLEX FEEDER CUT-OUTS. ENTRANCE CUT-OUTS.
TRANSFORMER AND JUNCTION CUT-OUTS. STANDARD CUT-OUTS. RENEWABLE FUSE PLUGS.
SERVICE SWITCHES AND BOXES. TELEPHONE, TELEGRAPH AND FIRE ALARM PROTECTORS.

—

(Ej^jttetl

SEND FOR NEW

D.

€lttWrCmn|tHttg,

& W. PRICE

LIST NO.

9.

FIFTH AVENUE,
CHICAGO.

264-=266-268-270

CEMERAL
WESTERN
AGENTS

CLASSIFIED INDEX OF ADVERTISEMENTS.
Contractors and Electric

Adinstera, Inc. liampe.
Inc. El. Ll.

Manipulator Co.

Anchors (TeL A TeL)
Matthews & Brc. W. >.
Central Electric Co.

A Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Correspondence Schools.

Solder.
Gr.

Western Sm. andEefg.Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Electric Appliance Co.

ApoUance Co.

Bossert' Elec. Const. Co.

Rauscber, John.

Central Electric Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Chase-Shawmut

BeltDressinff.

Leather Preserver Mfg. Corp.
I^eather'preserver Mfg. Corp.

Blowers.
Buffalo Forge Co.
Sturtevant Co.. B. F.

Boiler Cleaners.
Mechanical BollerCleaner Co.

Boiler Compopnds. Wis.
Dearborn Drag & Chem.
„
^
Power Co.

Boobs. Electrical.Theo.
Audel A Company.
Electrician Publishing Co.

Brashes.

^ „
Central Electric Co.

S.

Points and

Economizers, Fuel.
Green Fuel Economizer Co.

Electric Heatlns Appl.
American

,

Elec. Heater Co.
Simplex Elec. Heating Co.
Western, Electric Co.

Electric iRaiiinray^.
Crocker-Wheeler Company.

Relslnger. Hugo.

Supply Co.

General Electric Co.
Sprague Electric Co.

Chrlslensen Engineering Co.

Morgan.

Chains.

Westlnghouse

El.

A

Electrical and Mechanical Engineers.
Arnold Elec. Power Slat'n Co.

Clrcnit Breakers.

Wayne

&

Mfg. Co.
Elec. Wbg.. Inc.

Cutter Elec.

Western Electric Company.
Westlnghouse EL A Mfg. Co.

Hand-

Coal and Ashes

ling afachinery.
Jeffrey Mfg. Co.

Coils and HaKnets.
Western Electric Co.

Elevators -ConTeyorg.
Jeffrey Mfg. Co.

Engines, Gas and Gasoline.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Enarines. t^lteam.
Alils-Chalmers Company,
Buffalo Forge Co.
N. Y. Safety Steam Power Co,
Sturtevant Co., B. F.

Whitehead Machinery Co.

Pan

Crocker- Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B, F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Pibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

FUes.

Barnett Co.. G. & H.
Fire Extinguishers.

Monarch Fire Appliance Co.

Fixtures. Gas and Elec.
Bearaslee Chandelier Mfg.Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.
Stow Mfg.Co.

Forges.
BuffaiO Forge Co.
Sturtevant Co., B. F.

Fuses and Fnse IVire.
Central Electric Co.
Chase-Shawmut Co.

Chicago Fuse Wire & Mfg.Co.
D. & W, Fuse Company.
Electric Appliance Co.

Western Electric Company.
Western Elect. Supply Co.
General Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Flstier Electric

Company.

General Electric Co.

Western Electric Co.
Western Elect, Supply Co.

and

Globes

Badt. F. B.
BlsseU, G. W.
Brown A Leasure.
Bryan, Wm. H.
Carman A Co,. Chas. Whitney.
Felt A: Co.. Chas. E.
Humphrey, Henry H.
Kobler Brothers.
Mayer Engineering Co.
Sargent A Luftdy.
Schott, W. H.
Stanton, Le Rov W.

Electrical

Century Glass Co.
Phcenlx Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

B eating (Exhaust
Steam).

Amer. District Steam Co.

Heatlns
infi:

and Tentllat-

Apparatus.

Buffalo Forge Co.
Sturtevant Co., B. F.

Holders, Inc. Liamps.
Incandesent Electric Light
Manipulator Co.

Commntator Compoand.
Allen Co.. L. B.
Inspection A Insurance.
mectrical Instruments.
McLennan & Co., K.
Hartford Steam Boiler InCentral Electric Co.

Cendoit and Conduits.
Alphaduct Mfc Co.
Camp Company, H. B.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.

Central Electric Co.

National Conduit A Cable Co.
Sprague Electric Co.
Standard Vltrlfled Cond. Co.
Western Elect. Supply Co.

Conduit Rods.
Barron A Co.. Jas.

S.

A Repairs.
Edison Co.

Construction
Chicago

Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lleht Co.
Jewell Elec'l Inst. Co.
Machado A Roller.
Norton Elec'l Instrument Co.
Plgnolet. L. M.
Schoeffer Instrument Co.
Ft.

Electric Appliance Co.

Stanley Instrument Co.
Wagper Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Weston

Si*QX*

Electrical Inst, Co.

spection

A

Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

Standard Varnish Works.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Insulated Wires and Cables—Magnet Wires.

Insurance Co.

Insulators and Insulating Materials.
Smoking Pipe Co,
American Electrical Works.
American Steel A Wire Co.
Alvron

Central Electric Co.
Chicago Edison Co,
Electric Appliance Co.

General Inc. Arc Light Co.
Indiana Rub, A Ins. Wire Co.
Kartavert Mfg. Co,

Mica Insulator Co.
MunsellACo., Eugene.
National India Rubber Co,
New York Insulated Wire Co,
Okonlte Co., The.

Mica.

Crocker- Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Western Electric Co.
Westlnghouse EL & Mfg. Co.

Motors.
Motors).

IVame Plates.

ACbLCo.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha

Eugene

F.

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.

Ijamp Guards.
P. R.

Adams-Bagnall

Coal Co.

Maltby Lumber Co.
Morse Cedar Co.
Mueller A Co.. Wm.
Perrtzo A Sons.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrev Cedar Co.
Valentine-Clark Co., The.
Vreeland. B. F.
Whitmore, A. E,
Worcester Co., C. H.

Co., S.

Rail Bonds.

Smith Co.,

Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Sterling Electrical Mfg. Co.
Western Electric Co.
western Elec. Supply Co.
Westlnghouse EL A Mfg. Co.
Ijamps, Inc., AdJnsters.
Inc, EL Lt. Manipulator Co.

Incandescent—
Replacers A Cleaners.

liuAps,

Inc. El. Lt. Manipulator Co.

Lamps, Nernst.
Commercial Elec. Supply Co.

A Mfg.

Transfbrmers.
Central Electric Company.

Co.

Chrl'^tensen Engineering

Morgan.

Morgan.

Stilwell-Bierce Smith- VaUe.

American Steel & Wire

(See Insulated Wires.)

General Electric Co.

Continuous Rail Joint Company of America.

Stanley, Arthur F.

Mechanical Draft.
St.urtevantCo.,B. F,

Gt.West.Sm.and Refining Co,

Reflectors and Shades.

American Refl. A Lighting Co.
Farles Manufacturing Co.
Western Electric Co.

Diamond Meter Co.
Duncan Electric Mfg.

Elec. Wks., Inc.
General Inc. Arc Light Co.
Sheeffer Instrument Co.
Westlnghouse EL A Mfg. Co.

Vulcanized Fibre.
Replogle

Wires, Copper.
American Electrical Works,
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

Second -Hand Mach'y.
Dustin Co Chas. E.
Gregory Electric Co,
Illinois Electrical Mfg. Co.
,

yalntenance Co.
Matthews & Bro,. W. N.
Rose Electric Company.
Schureman A Hayden.
Station Equipment Co.
Stewart Electric Co John
Thompson, Son A Co.

Electric Appliance Co.
General Electric Co,

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co
Roebllng's Sons Co., J. A.

Simplex Electrical Co.
Standard Underground C. Co
Western Electric Company.'

W^ire, Rare.
American Steel
A.

Electric Appliance Co.

Okonlte Co., The.
PhlUlps Insulated Wire Co,
Roebllng's Sons Co,, J. A.
Standard Underground C. Co,
Western Electric Co.
Western Electrical Sup. Co

Slate.
BonvUle, Edward.
Maley, Martin.
Brotl)ers.

»©e Pae^

A Wire Co

Central Electric Co.
Chicago Insulated Wire Co.

Whitehead Machinery Co,

McNamara

Smlth-Vaile.

Standard Varnish Works.
Sterling Varnish Co.
el G o ve rn ors
W ate r Whe
Governor Works.

Chicago Edison Co.
Gregory Electric Co.

AJ.i>tk«.t>otlo«i irxdesK o< AO-veirtlwerxxeixta

Morgan.

Tarnishes.

Walsh's Sons & Co.
Co.

Co., S.

Stllwell-Blerce

Vulcanized Fibre Co.

Re -Win ding— Repairs.

.

Meters.

Westlnghouse EL A Mfg. Co
Tnrbines,Water Wheels
Leffel A Co., Jas.

Smith

Refiners.

III.

Manufacturers' Agent.

Co

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, inc.
General Electric Co,
Gregory Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Trucks, Electric Car.

Co.

Rail Joints.

General Electric Co.
Gen'l Inc. Arc Lt. Co.
Co.

A

Western Electric Co.

Cutler-Hammer Mfg. Co.

Linemen's Climbers.
Anderson A Sons, W. H.
Klein A Son. Matblas.
Magnet Wires.

Wayne

Klein

Rheostats.

Electric Appliance Co.
Ft. Wayne Elec. Wks, Inc,
General Electric Co.
Western Electric Co.

Ft.

S.

A Sons, W. H.
Son, Mathias.

Anderson

Schureman & Uayden.

Central Electric Co.

El.

Tools.

Illinois Electrical Mfg. Co.

Co.

Itlghtning Arresters.

Westlnghouse

Western Electric Co,
Western Elec. Supply Co.

Stilwell-Bierce Smith- Vaile.

General Inc. Arc Light Co,
Nernst Lamp Co,
Phelps Company.

Lamp

Stromberg-Carlson TeLM. Co.
S. Electric Mfg. Co.

Jeffrey Mfg. Co.

Smith

Telephone Co.

Sterling Electric Co.

Transmission
Machinery.

Pulleys.

El.

U.

(Metal).
Hoffman, Geo. W.

ture Lamp Dept.
Electric Appliance Co.
General Electric Co.

boards.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pav Station Co.
Farr TeL & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A EL Mfg. Co.
Metropolitan TeL A Elec. Co.
Moon Mfg^. Co., The.

Co., D. M.
Company, C. Ji

PoTO^er

Economical Elec. Lamp Co.
Edison Decorative A Minia-

Telephones, Telephone
Material and SwitchAmerican

Lumber

Porcelain.
Akron Smoking Pipe

Electric Storage Battery Co.
Gould Storage Battery Co.
Hellos-Upton Co.

Bonvllle. Edward.
Maley, Martin.
McNamara Brothers.

Coolldge, Marshall H,
Fowler, John H.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.
Central Electric Co.
Chicago Edison Co.

Inst. Co.

A Wire Co.

SiTitchboards (Slate
and Marble).

Brooks, Hall L.

PoUsh

Nernst

and

Baker & Company.
Poles and Ties.
Beldler A Co.. Francis.
Berthold & Jennings.

Elec. Co,
Central Electric Co.
Ft, Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Globe Elec. Mfg. Co.
Gregory Electric Co.
Nernst Lamp Co,
Toerring Co., C. J.

I<amps, Incandescent.

Steel

American Battery Co.

Platinum Bought

Huebel

Edwards & Company,'
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Storage Batteries.

Phosphor 5ion2eSm.Co.,Ltd.

Fulnj'er

Central Electric Co.

Weston Electrical

J.

A

Western Electric Co.

Speaking Tubes.

American

Phosphor Bronze.

Carney Bros. Co.
Chicago Lumber

and Paste.

Allen Co.. L. E.

Springs.

Patent Attorneys.
Johnston, Thomas
Rice, Cyrus W.

Soldering Sticks, Salts

Speed Indicators.

Co.

Klein A Son, Mathlas.

Llndsley Bros. Co.

Bossert Elect. Const, Co.
General Inc. Arc Light Co.

WagorMfg. Co.,
liUmps, Arc.

Murdock Parlor Grate

Sold.

Insulating Co.

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips,

and

(Sed Djoiamos

Nippers and Pliers.

Electric Appliance Co.
General Electric Co.

Paiste Co., H. T.

Mining Apparatus, Elec.

American Electrical Works.
American Steel A Wire Co.

Co.

A Receptacles.

Sockets

Mica Insulator Co.
Munsell A Co-. Eugene.

Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

Crescent Ins. Wire

Outfits.

Buffalo Forge Co.
Central Electric Co.

GlassiFare.
Mfg. Co.

Electric Si^rns.
Federal Electric Company.
GoJtz Engineering Co.

Jeffrey Mfg. Co.

Ft.

'Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Qre^ry Electric Co.
Hobart Elec. Mfg. Co.
Mechanical Appliance Co.
Parsell A Weed.
Ft.

Electric iCo.
W^agner Electric Mfg. Co.
festetn Electric Co.
estern Elect. Supply Co.
iestlnghouse EL A Mfg. Co.

„
Central Electric Co.
Chicago Edison Co.
Consumers Carbon Co.
Electric Appliance Co.

Co., S.

Central plectiilc Co.
Christensen Engineering Co.
Crocker- Wheeler Co.

Triumph

Chase- Shawmul Company.
Western Electric Co.

Smith

Dj^amos

Sturtevant Co., B. F.

Cables. (See Insulated Wires.)

Elect.

& Electro. Co.
and motors.

Ffankllu Eng.

Sprague Electric Co.

Holmes Fibre- Graph lie Co.
Western Electric Company.

Cable Hangers.

Western

^

Schureman A Hayden.

Hobart Elec. Mfg. Co.

Plates.

Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Marshajl-Sanders Co.
Western Electric Co.
western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Cnts.

LagondaMfg. Co.

Carbons,

and

Cnt-Onts and STritches.

Edwards* Company.

Barron &.CO., Jas.

Pins

Western Elect. Supply Co.
Western Electric Company.

Central Electric Co.

N. Y. Safety Steam

Cross- Arm Braces, Etc
Anderson A Sons, W. H.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Bells, Bnxzers, Etc.

Boilers.

Electrical Engineer Inst.
Int. Correspond. Schools.

Benhold A Jennings.

Western Electric Co.
Western Elec. Supply Co.

Electric

American School of Corresp.

Cross-Anns,
Brackets.

i Company.

Edwards

Wayne

Westlnghouse Elec.AMfg.Co.

Babbitt metal and

Electro-Plating; ]|Iach*y.
Crocker- Wheeler Company.
General Electric Co.

Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Ft.

Annnnciators.
Edwards

JLleht Plants.
Crocker-Wbeeler Co.

9«
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THE H.

=

"Camp" Standard

CAMP

B.

Vitrified

CO.

MANUFACTtJRERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.

Installers of

SALES OFFICES:

Room

The

'Best

85 Hartford Building, Chicago.

170

York.

of EVert;thing

HERE

IS

A CASE

IK,^ Sockets. It Is a good strong case, looks very
a_caseTof any other standard
make; but we are told by people
who use them that they can be
wired at an expenseof from three
to five dollars a thousand less
than any others. The binding
screws do not drop out and are
easily accessible for fasten ng
the wires. This is one of the results of automatic production.
Then the caps and shells go together easily, and we have just

of

through
THE
Chicago & Nor

train service of the
th-\Ves tern Railto Omaha,
the Pacific Coast on the

way from Chicago
Denver and

New

Broadway,

nights^ to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

30

W. E. KnisKERN.

3d Vice-President,

Gen'l Pasg'randTkt. Agt.

KEY SOCKET.

STEAM
J.

MARSHALL-SANDERS COMPANY.

an electric lighted daily train between
Chicago, St. Paul and Minneapolis.

CONGRESS

1

ST.,

-

ELECTRICITY FOR EN6INEERS.

Damage

to

-

BOSTON, MASS.

MONADNOCK

EXPLOSIONS.

BOILER

AiLEN, President,
WM. B. FRANKLIN, Vice-President,
F. B. ALLEN, Second Vice-President.
M.

J. B.

STIMSON BLOe. LOS ANGELES.

MILLS BUILDING. SAN FRANCISCO.
NEW YORK BLOCK. SEATTLE. WASH.

Chicago, III.

or

Loss of Life and

Injory to Persons caused by

M.-S.

TheNorth-WesternLimited,

Loss

against

Property and

Special, only

H. R. MCCULLOUGH,

AND
Insurance

nicks or other deformities In the
shells to accomplish this end

cisco, daily.

two

THOROUGH INSPECTIONS

added an elastic fibre lining
which neverdropsout,yetcanbe
easily removed by the fingers, no

it.

The Overland Limited, a
magnificent electric-lighted train, less
than three days Chicago to San Fran-

The Colorado

like

i

west, the Black Hills and Dakotas
to the northwest and'to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

management can make

much

PIERCE,

L. B.

BIDG.. CHICAGO.

Secretary,
Treasurer.

BRAINERD,

L.P.

MIDDLEBROOK, Asst.

Secretary

424 PAGES.
ILLUSTRATED,
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,
•
OMIOilLOO.
510 Marquette Building,

There are a number of good features about C & H goods that are not to be found in others.
They make good talking points for us and good working
points for you. Our catalogues show
^
"
Write for them.
tell everything about them.

—

and

C.&H.RHEOSTATS AND ELECTRICCONTROLLING DEVICES

THE CUTLER-HAMMER MFG.
Siurtevant Engineering Co. Ltd., London, Eng.

AGENTS: Edge &

Edge, Sidney, Australia.
Kiibourne fit Clark Co., Seattle, Wash.

II

I

•9
•f

|l

H

GO.

MAIN OFFICES AND FACTORY—MILWAUKEE
BRANCH OFFICES — NEW YORK, CHICAGO
&.

PITTSBURO.

Western Electric Series
Ervclosed Arc LaLrrips|
OPERATE AT A MINIMUM COST

!

Our

DataL Sheet, Giving Comparative Figures of the Extha-t of
ipense of OperaLting Open Arc Latinps eLnd
Enclosed Arc La.nnps, SBi\t on R.equest.

S

^

^

^

If
I

Ulesterti Electric
Chicago

»*••

— •••< M MMM MW »
<

>»

>

««»»t

Saint £ouis

Companp

Philadelphia

n«u) pork

» *«l>«t»>«l*»t » t«>t««««««««««««»*«»««»»»»»«»»« M »«

WW WM MM
«

>

»
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AND BOILERS
PROTECTED
BV l-ISINO

POWER INCREASED

Dearborn Vegetable Boiler Compounds.
MADE TO SUIT THE WATER AS PER ANALYSIS.

OHEIVIICAI. \A/ORK
>A^IM.

27-34 RIALTO BUILDING, CHICAGO, ILL.

»H

KOG^^I«i

/^ARBONS

t

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

Jersey City, N.

»»••«»»•<*«"*

Telephone: Harrison 3930 and 3931.

ARE YOU LOOKING FOR MONEY?
bey WALRATH Q*S OR GASOLINE ENGINES
and get light on the subject.

If so,

J.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It will produce as eood a commercial light as that of an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
bend for Catalogue VV.

f 2. M'CORMICK TURBINE.
On Vertical or Horizontal Siiaft.
Especially Adapted for Electrical Work.

MARINETTE IRON

WORKS MFQ.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties hafing power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with u"s, as we are willing: to guarantee results where others have failed, no
maner what make of turbine has been In use. ST ATB REQUIREMENTS

.—

"

.

AGEN'CIES—
301 Fisher Building, Chicago.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg,
MaeKay Engineering Co., 149 Broadway, KewTork.
Mackay Engineering Co., 100 Boylston St., Boston.

AND SEND FOR CATALOQUE.

Strong, Carlisle

S.

MORGAN SMITH

CO.,

MARINETTE, WIS.

^.

& Hammond

Co., Cleveland,

CO., York, Pa.

THEONLYKNOWN METHOD

OF

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.MA50N Manager.

CO.

A.LTONS

WESTERN UNION BUILDING. CHICAGO.

4-13

FENCING

SAMSON TURBINE
UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.
Special Features;
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We

build, these Turbines in all Sixes and Styles, on Upright or
Korlzont*! Shafts, lingl* or In pairs, belted or direct connecttd.

WHITE DEFT.

rOR CATALOG.

ART CAI.E1VDAR
Fourgraceful poses from

life;

high, reproduced in colors.
of lithographic art.

"

figures ten inches

Highest example

THE ONI.Y WAX "

to own one of these beautllul calendars is
to send twenty-tive cents, with name of publication in which you read this advertisement,

Geo. J. Charlton, General Passenger Agent,
Chicago & Alton Railway, 32S Monadnock
Building, Chicago, III.
The best railway line between Chicago,
St. Louis, Kansas City and Peoria.
to

ELEVATING,
CONVEYING,

FOR CATALOGUE,

Northern Wisconsin Resources.

Electrician

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timber and splendid soil for the settler; iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.

Publishing Co., Suite 510 flarquette
Bldg., Chicago. You will save TIME and

JAS. C. POND, General Passenger Agent,

POWER
TRANSMISSION

Your

REG.TRADE MARKS
'

\

y^Aca/»i.^^u„ir
.

VX
^EUtfs

Electrical

I

Books

COLtlMBUS, 0.

of the

tunities

MONEY by doing so

W.

H.

KILLEN, Land

Wisconsin Central

BRONZE SMELTING CO-UMITED,
2200 WASHINGTON AVE.,PHILADEL.PHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE'
JhE RhOSPHOR

•

CO.,

O., U. S. A.

THEJEFFREY MFG.'CO.

JEFFREY

BUY

m

JAMES LEFFEL &
SPRINGFIELD,

INGOTS,CASTINGS,WIRE,RODS,'SHEETS,ETC.

— DELTA METALFORCINGS
CASTINGS, STAMPINGS
"nd

ORIGINAL AND Sole Mawfrs

in the'

U.S.

"

&

Ry.,

FHE TELEPHONE HAND-BOOK
BT

HEBBEET LAWS WEBB.
Price 91.00.
Th* only complete and

practical
of Its kind on the market.

Industrial Com'r;

wotk

PUBLISHED BT

THE ELECTRICIAN PUBLISHING

CO.,

Salle 610 Marquette Bulldlnc, Clilcai*

MILWAUKEE, WIS.

CARBONS

CONSUMERS CARBON CO.
LANCASTER, OHIO,
Carbons

of all kinds

and

U. S. A.
for all purposes.
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Kellogg S>vitcKboard

and Supply Company
Our

i

Insulating Department, having recently been greatly en-

's*

we

:«:

larged,

*!•

all sizes

are enabled to offer to the trade attractive prices on

and kinds

of<^<^«^«^%M«^«x«^«^t^

'4

MAGNET WIRE.

SWITCHBOARD WIRE

INTERIOR CABLES
We

•>

m

FLEXIBLE CORDS

were forced into the insulating business because

we

could

Z

not buy the product in grades high enough in every particular

I

to

I

We

are

|:

our

own

'S

If

I

in

t

to the wise is sufficient.

'^

Write us

S

apparatus of the highest

I

purposes.

%M^*it^^^^^

meet our requirements.

there

now

able not only to supply wire cable

and cords

for

«^

^

anything in the world in which quality counts,

it is

use, but to supply the general market, at

is

Magnet Wire. This
for latest

is

'^

Kellogg wire.

The word

«^

|

''Kellogg"

otaiaeaeaeaioiaeae
quotations — on every detail of telephone
grade as well as on wire for

4
^

all

aioiaiaeatatai^^atataeas

5;

.t.

j

Kellogg SwitcKboQLrd OLnd

Supply Comparvy
Green a^nd Congress
t
t
t
t
t

Streets,

CHICAGO.

I
I
:»:

NEW YORK.

•iJi>!><->•x••;r^r>r^t^*>^^^

CLEVELAND.

PHILADELPHIA.

I
'4

i
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RENEWALS
January

newal

If

your subscription

expiring this month, or even

February,

to

is

it

now

renewal

if

send

to

so that the subscription

extended on

books

our

is

expiring in

is

it

your interest

your

in

may be

Make your
an

or yourself a Holiday

friend

which we recommend

To make

a Holiday gift

ELECTRICIAN send us

whom

the person to

WESTERN

name and address

the

of

you wish

sub-

to give the

with the annual subscription price of $3,
and the paper will be sent regularly for 52 weeks.

With January

volume

during 1903

it

of

first half

WESTERN ELECTRICIAN,

the

of

will

its

began the thirty-second

ist

complete

sixteenth and the

its

seventeenth year, the paper hav-

founded July

ing been

2,

1

and continued

887,

We
and

future,

improvement

The

guaranty of the

pledge the best efforts of

an experienced and competent
stant

entire

this

for

offer the past as a

in addition

$1.00

Badt's

Badt's

Tender's

.

1.00

.

1.00
1.00
.

1.00

.

Dobb's The Inspector and Trouble Man, cloth binding

1.00

Steven's Mechanical Catechism, cloth binding

1.00

Hawkins' Catechism of

2.00

Electricity,

leather binding

Practical Electricity, leather binding

2.00

Thompson's Polyphase Electric Currents, doth binding.

.

3.50

.

Varley's Electro-Magnet, cloth binding

1.00

Buckley's Electric Lighting Plants, cloth binding

2.00

Hasklns' Electricity

Made

Simple, cloth binding

1.00

Haskins' Transformer, cloth binding

1.25

Houston's 2-TOlume Electrical Dictionary, half leather, very
cheap, half price

under the present management
period

and

clotb binding

Hand Book, cloth binding.
Incandescent Wiring Hand Book, cloth binding
Bell Hanger's Hand Book, cloth binding
Electric Transmission Hand Book, cloth binding.

Badt'a

scription,

.

New Dynamo

Badt's

the

of

list

:

Price.

Webb's Telephone Hand Book,

prevent your missing any copies.

the con-

staff to

of the paper.

WESTERN ELECTRICIAN

published

is

1903'

present of

book chosen from the following

electrical

plenty of time to

in

lo,

BOOKS

important month for the re-

an

is

of subscriptions.

January

6.00

Watson's Electrician's Handy Book, cloth binding
Trevert's Armature
Trevert's

How

and Magnet Winding,

to Build

Dynamo

2.50

cloth binding... 1.50

Machinery, cloth

Electric

binding

2.50

Trevert's Experimental Electricity, cloth binding

1.00

Trevert's Electricity for Students, cloth binding

1.00

Trevert's Electric Railway Engineering, cloth binding

2.00

Trevert's Electrical Measurements for Amateurs, cloth bind-

for the purpose of assisting everyone interested
in

the

It is

art.

and gives to

paper,

and

a general electrical
its

readers

is

going on in

ments of the

all

of every-

the different depart-

and

electrical

news

the latest

all

and keeps them thoroughly informed
thing that

scientific

allied fields.

Its

ing

1.00

Allsop's Telephones, Their Construction

and

Pitting,

clolh

binding

1.25

Allsop's Bell Construction;, cloth binding

1.25

Allsop's Bell Fitting, cloth binding

1.25

Allsop's Induction Coils, cloth binding
Electric

Bell's

Power Transmission,

cloth

1.25

binding

3.00

Bell's Distribution for Electric Railroads, cloth binding

technical,

and

scientific articles

cover

all

the latest

inventions and improvements and keep the reader thoroughly
art.

Its

informed of

special

articles,

all

that

written

prominent authorities, as well as
cles, are of

is

its

new

in

the

by the most
general arti-

the highest order, and no interested

leather binding

Hanchett's

&

Houston

Houston

Houston

1.00

Kennelly's Electrical Measurements, cloth bind-

& Kennelly's Electric Heating, cloth binding
1.00
& Kennelly's Electric Arc Lighting, cloth binding. 1.00
& Kennelly's Electric Motor, cloth binding
1.00
& Kennelly's Electric Street Railways, cloth bind1.00

Houston

Houston

THE

....

&

Houston
.

$3.00
5.00

SAMPLE COPY FREE.

& Kennelly's Electric Telegraphy, cloth binding.
& Kennelly's Electro Therapeutics, cloth binding.
& Kennelly's Electricity Made Easy, cloth binding.

Merlll's Electric Light Specifications, cloth binding

Wiener's

Dynamo

Any

the above books sent prepaid

of

2.00

Kennelly's Electric Transmission of Intelligence,

ing

Of Fitty-two Numbers

United States
Foreign Countries

Railway Motors, cloth binding.

1.00

Houston

IN

1.00

Electric

ing

Houston

SUBSCRIPTION PRICE PER YEAR

Modem

binding

cloth

Houston

person can afford to be without the paper.

2.50

Cushing's Standard Wiring for Electric Light and Power,

1.00

.

1.00

1.50
1.50

Electric Machines, cloth binding

on receipt

.

3.00

of

price.

Write for free book catalogue.

Electrician Publishing:
Cnmr%ftrt\7
wUllipClllj'^

suite sic,
riARQUETTE BUILDING,

ELECTRICIAN PUBLISHING
SUITE 6IO,

CHICAGO,

U. S. A.

tm )yi »i»i»w<*«ww%*%iwww*»^»o»ww^%«'ww%«'ww%«'ww%»^iW»>»ww^»*«l
j

CO.,

MARQUETTE BLDC,

CHICAGO.
MniM««mn>«k»>
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THE VICTOR TURBINE
WATER WHEEL
-^R
[3F9i>^iNO E:i_E:^-ri 1^ iPi_xvN-rs.
OUR OTHER SPECIALTIES ARE:
high speed, close regulation, great capacity,
high efficiency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.
Its

STEAM and POWER PUMPING MACHINERY

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

'^ STILWELL-BIERGE

&

SMITH-VAILE GO.

^^XY-rOlM, OK4IO.
NEW YORK.

PHILADELPHIA, 612 Arch Streol.
CHICAGO, 311 Dearborn Street.
LONDON. 97 Queen Victoria Street.
CLEVELAND. 1116 New England Building.
AUSTIN, Sales Agent, Smith Bloci<. PITTSBURG, PA.

141 Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS. 304 Honnen Building.
BALTIMORE, 1607 Continental Trust Building.
E. F.

New Improved

Scheeffer

Inductive Wattmeter
=TYi
This meter has all the merits of the high priced meter in regards to accuracy
and reliability, but is simple in construction and easy to maintain and calibrate.

WEIGHS ONLY

7 LBS.

SCHEEFFER INSTRUMENT
328

THE BEST

Pays

It

ADAMS

p. O.

SLATE

^t'S^'^&'st\
All

roB

^MANUFACTURERS OF
STEEL OUTLET AlVD jrWCTIOJT BOXES,

Slates for Elecfrlcal Purposes
Sizes of Slate Switchboards.

CrImshaw.
ttae

above

NEW YORK
114, 116

&

MAIN OFFICE
118 Liberty St,,

New

SWITCHBOARDS,

TRADE-MARKS

PAJTEIi

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,
BRANCHES:

York.

] ,5,2

OF THE MOVING PARTS OF

ECORDIIMO
IS

Desplalnei St.

BOSTON:

SAN FRANCISCO

7 Otis St.

33 Second St.

IN AIR

\A^,A-r-riVIET

ERIMA.'TIIMO

CURRENT

ACCOMPLISHED BY

SLJ
IVIAOIMETIC
IMO l_OST
NO ^A^EAR.

IMSION.

REVENUE.
A1_L. ^URREIM-r USED RE^OROI
p-RIC-ri^N.
SEND FOR DESCRIPTION AND BOOK. FULL OF GOOD INFORMATION
"A.BOiJT IVIETI

STANLEY INSTRUMENT CO.,
GREAT

BOARDS, SWITCHES, ETC.

on our

FLOTATION
t-TA.NI-EV'

CO.,

ILL.

The Bossert Electric Construction Go.

24,

pass inspection and carry

PEORIA,

from

Best Black Enameled and Marbleized Finishes In Vermont.

Electrical Parposes.

Pi^

ST.,

EDWARD
BONVILLE
FAIR HAVEN, VERMONT.
Lock Box

VERMONT

ALL OUR WIRES

to Get the Best

S.

BARRINCTON, MASS., U.

S. A.

PACIFIC COAST AGENTS:
JOHN MARTIN &

I

CO..-i
(

San Feaxcisco, Cal.
Los Anoeleb, Cal.
Seattle, Wash.

—
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EDISON TELEPHONE LAMPS

Sales and Advertising,
EVERY SALE IS AN ADVERTISEMENT - IF
THE GOODS ARE RIGHT.
WON DERFUL ADVANTAGE.
EVERY PURCHASER OF A. B. LAMPS IS
ANOTHER SATISFIED CUSTOMER AND A
WALKING ADVERTISEMENT.

The Standard

for Visual Signals.

THERE'S OUR

WHAT WE
WHEN WE

They save the "Exchange" time and money;
because every lamp is perfect.
Sure to fit
Sure to burn. The life is extremely long
running into years.

ADVERTISE, WE SELL.
SELL, WE ADVERTISE.

Ask anyone who has used A. B.
Lamps, then send for Bulletins.

Be sure

to get the

EDISON'.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES, CHICAGO.

General Electric Company, Harrison, N.

J.

CHICAGO OFFICE, MONADNOCK BLOCK.

PRICES RIGHT

MICA WASHERS
a

f Dry

common complaint with some

arc lamps

and unfortunately

is

218 Watar

St.,

New

York.

Lake

117

St.,

CO.,

Chicago.

THE CANDLE SHAPED

Heart Trouble
is

&

EUGENE MUNSELL

BaLttery

Lamp

apt
Shown

to be contagious, the person respon-

in cut

is

rapidly increasing in favor
When frosted it gives a

for Novelty work.

sible for the proper operation of the

cbarming

lamp being the victim.
Toerring lamps have a large heart
— magnet spools. They are guar=
anteed not to give trouble, and insure
a long and happy life to the lamp
and to all concerned with it.

All Other

f

effect.

Types of Miniature
LaLinps

lr\

a.r\d Can.dela.bra

Stock.

SEND FOR- CATALOGUE.

TKe Roorvey-Westbviry

Electric

LaLtTVp Co.t
19th

C.J.TOERRINGCO.

AND ALLEGHENY

AVE., PHILADELPHIA.

39 CORTLANDT STREET,

NEW YORK

VOLT=AMMETERS,
i For Testing Batteries and Battery
JClrculta, Locating: Faults, Ground*,

>^' Jetc.

\^ _^\

RELIABLE.

78-80 Cortlanat

The only

Send /or Circular,
L. M. PiCNOLET.
St.,

NEW

YOEK.

For Sale by

AlphaduGt
XKAV VORK.

$5.00 per Dozen-

all

Mclennan &

K.

Supjtly Houses, or

FREE, Sample Stick,

put that high gloss on the commutator you
hare so long sought after.

oo.,

909 Title

andTiastBldg..

CHICAGO,

ILL.

BEARDSLEE CHANDELIER MFG C0.-'"I:1^VA'^"^"^
GAS & ELECTRIC FIXTURES "«"= TRADE.

ELECTRIC SWITCHBOARDS,

THE
are
(2

"P=K"

SOCKETS

made in Standard Pendant Stjle
bayomt) ami Fixture Style (3

bayonet)

— uoth

st) les

are

perfect.

MARTIN MALEY,
VERMONT SLATE

Just Specify " P = K.'

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

Chrcago

MANUFACTURER OF ALL KINDS OF

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.
CHICAQO, MonadDOCk

Block.

Bug-ProcfBell.%r'

SUTE AND MARBLE.
Fair Haven, Vt.

Electric Heating Apparatus.
SEN* FOR 64.PAGE CATALOGUE.

'\^e Manuracturers,

McNAMARA BROS.
^S:^'u°Ib.

CO.,
NORTH CHELMSFORD, MASS.

Absolutely will Not Gum
The Brushes - .
Cts, per Stick.

VEHICLES,

LAUNCHES.
LOWELL MODEL

PREVENT SPARKING.

PREVENT CUTTING.

It will

o.

article that will

Wjll keep the commutator in good condition and

N. T-

SO

Mfg

-FORBICYCLES,

You Who are Troubied with Sparking and Cutting of Commutators to Use

ACCUKATB.

CITY.

GASOLINE MOTORS

WANTED

POCKET SIZE.
I

NEW YORK

154 E. 23rd Street.

CITY,

03l11pl6f 0-in. Enameled, 46c.
By mail, prepaid. Made in sizes
2 to 8-inch. Dealers send for prices.
also make Inventors' Models and

We

Special Electrical Devices.

Write us for prices.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Street. Chicago.

III.

The Franklin Model Shop

H. T. PAISTE CO..
Philadelphia

New York

Experimental woik for inventors;
anything in metal from a single
piece tt) a complete worklnirmodel.
Apparatus fur colleges. Exhibition
morlels. Intioductlon samplea ofpaterited articles'. Special toolB for making metal novelties. InventioiiS perfecttd. Drawingh and designs worked
out from iiiventorH' ideas. Send for
G^ FEt,VNKLIN

Model Shop

circular"

IC,

PAKSELT, & TiVEED.

l'?9-l

1

W,31st Street. New YtIt

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED

PIPE FOR CONDUITS.

Executive Offices, Times Building

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER,

NEW

YORK,

N. Y.

WESTERN ELECTRICIAN
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FRANK

eugene

N. PHILLIPS, President.

H.WAGENSEIL, Trcasurcr

C.

phillips.

f.

E.

General Manager.

ROWLAND

C. K.

13

PHILLIPS, ViCE'PntS.
Jr.. Sec.

REMINGTON.

WORKS,
AMERICAN ELECTRICAL
PKOTIDENCE,
B.

JEWELL

I.

BARE AND INSULATED ELECTRICWIRE,

ELEGTRICALINST.CO.

ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
Electrical

No. 8

(CUT FULL SIZE.)

Works,

\Ve guarantee our Instruments, dl
ameter tlange base 651i Inches.

SEND FOR CATALOGUE

THOMAS

COUNTER.
Indispensable

R.I.

Six Years with General Electric Company.

TELEPHONE

J. JOHNSTON,
Counsellor at Law,

to

modern exchanges
Can also be used

Broadway,

NEW YORK

-

E.

Any Ranee of Scale Up To
ISO Amp. "»t
.1^^
$4R 00
ISO Volt

No. 66

for other counting

CT.

NEW TYPE JEWELL AMMETERS AND VOLTMETERS HAS
BLACK .7APANNED IRON CASE
AND NICKELED FRONT, DEAD
BEAT, PERMANENT MAGNET,
HIGH-GRADE MOVEMENT. ;: ::

CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson. 26 Cortlandt St.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

CH ICACO.

THIS

New York Store, W.

CmcAQo Store, F. E. Donohoe, 82 Lake St.
Montreal Branxh, Eugene F. Phillips'

UNION PARK

61

1

0.=

CITY.

purposes.
Patent Causes.

The Wayer
Engineer! g Co.,
knginekrs.

CYRUS W. RICE

PATENT LAWYER
Prompt

dhaugutsmen anu
jianukactueers'

and Careful Attention to SoHoltlnB Putents,
lail Anhland Block, CHICAGO.

AfiENTS.

MonadDock Blk
CHICAGO, ILL.

\S6\

I»rloe ^l.SO

Patent Soliciting.

BonkBercrenccB.

HrunvliUtflcci n'asbln::ton,l>.C.

"Diamond H

DODCE SUBSTITUTES (?)FOR

SWITCHES

^rALLENr™"""'"
MAKES
FLOW
WE
I

on a pink
Full Size

I

Li Bi

ALLEN

Sticl<

Free for Trial.

ALLEN COi,

SOLDER
PROTECT YOU

BY THIS

EVER SPILL YOUR ACID BOTTLE?

FOR ELECTRIC LIGHTING.

-

Label

You Protect Yourse:f.
Inc. SolelVIaiu!aclurers,1334 Columbia Ave. Chicago.

EXTRA INSULATING VARNISH
STERLING
Extra Black Finishing Varnish,
Sterling

THE HART MAN FG, CO.

Brougiiam

york

HARTFORD, CONN.

THE STERLING VARNISH CO.,

CO.,

Plllsburg. Pa.. U. S. A.

Reu)

MANUFACTURED BY

Sterling Black Air Drying Varnish,
Sterling Black Core Plate Varnish,

THE STERLING VARNISH

St.,

Blacklrlars Road. Ealford, Manchester, England.

Safetp

ilutomatic engines,

Vertical

or

Rorizontai

Jlccurate Regulation

bi;

Units
Ceti

to

200
B. p.

For
Dutp,
Reu) y ork SaTetp Steam

Power Co

60 So. Canal Street, Chicago,

ncw^ork,

111.

piston Value Cppes.

Philadelphia, San rrancisco, Boston.

NATIONAL CODE STANDARD
'\

K." Weatlierproof Wire.

Slow-Burning

Weatherproof

and Slow-Burning Wire.
Prices and Samples en Application.

Phillips Insulated
Office

and

n

Faotorv;

Wire Co.

PAWTUCKET,

H

I

Che nichols eoucrnor.

WESTERN ELECTRICIAN
WAXTED, FOR SALE

ENGINES.

COL.IT3III advertise(jo -words or less^, $i-So <>«
insertion ; additional words yc each.
advertisements (JO zc'ords or less). Sf oo an insertion: additional VL'ords 2C each.

POSITION T»'AXTED

2-100 H.

We

POSITION WANTED.

pay highest market prices for

SCRAP COPPER, BRASS

as helper In an Electric Light or Power plant,
to tend engines, dynamos and electrical machinery. Stale salary in tirst let'er.
Age 21.
Address BOX 149, care Western Electrician.

PLATINUM,

AND

ALSO

Incandescent Lamp Bases, Etc.

We Manufacture Copper

BOILERS.

Hard Babbitt

4-376 n. p. National walertube
3-267 H. P. Abendrolli A Koot.
2-114 11. P. Heine watertube.
1-80 H. P. Heine watenube

the best oq earth for electrical
work. Wire Soider. Pig Lead, Ingot Copper. Spelter, etc. It will

as Chief Engineer In large Light Plant or Superintendent In medium. 10 years' experience
with steam and electrical apparatus. I'se steam
Indicator inteUlgeotly: do latoe work; wind
armatures; have installed light plants complete:
35 years old: married; references. At present
C. E. in 1.000 H. P. plant. Parties answering
state compensation. Address BOX 150, In care

pay you

to get

our prices.

THOMPSON, SON

GREAT WESTERN SMELTING AND

&.

CO.,

I

4-

I

I

ARMATURES
NEW YORK,

18 Liberty Street,

IDEAL FIRE PROTECTION FOR ALL

POSITION WANTED.

Highest Awards at National Export, Central Canadian,

Pan-American and Charleston Expositions.

MONARCH
We have

Department
of larije electric maniifacUiring company. Must
be conversant with both alternating and direct
current and high and low potential insulation.
Communications treated confidentially. Address
BOX 148. care Western Electrician, 510 Mar-

PITTSBURGH GAGE & SUPPLY

CO.. Pittsburgh, Pa.

ENGINES.

FOR SALE.

for

quette Bldg., Chicago.

247-249 Pearl

the following Westinghouse engines
Are In first-class condition and
running at present time: 7 13x22.\13 Cross
Compound engines. 1 G^^xt-""' Standari engine.
for sale r.heap.

HELP
WANTED.
Foreman
Winding

K.W.

2-100
General Electric 500-volt generators. 397.i
1-100 K. W. •i'lO-volt General Electi-inpeDerator.
8975. 1-80 K. W. 500-TOlt Sprague, 8500.
1-75 K. W. Rae
.SOO-ToIt, MOO.
75 K- W.
1
alternator 125 cycle. 1at«sC type,
1890.
2-1300 iieht Siattery alternators. ?400.
2-1500 light

New

Ft.

Wood

Wayne

alcernaf orf, l Siattery type with new toothel
iooO each. 1-2O0O light Ft. Wayne alternator,

fGOO.
1-60 K.
Westinghouse
toothed armature. W75.
1-60 General Electric alternator
toothed armature.
W50. 1-750 light Siattery alternator, 8275.
1-20 light
arc dynamo, 890. 1-30 light Sperry arc
dynamo. 8100. 1^0 light Western Electric arc dynamo,
8200.
l-*0 light
arc dynamo. 8175.
1-iO Ught Edison arc Dynamo,8lD0. 3-50 light 1200 C. P.
T. H. (Ring armatures), 8250 each. 1-75 light 1200 C. P.
Wood. 8325. T. H.
2,
12,
2 and
12 arc lamps In

W.

new

new

HELP WANTED.
Foreman

for

Wood

Winding

Department; one who is experienced, progressive and quick and
wlio has a full knowledge of alternating and direct current work.
First-class men" only Ineed apply.
Applications treated confidentially.
Question of salary not material for
the right man. Address, BOX 152,
Care Western Electrician, 5 O Marquette Building, Chicago. ifilB
I

M

K

WHITEHEAD MACHINERY COMPANY, Davenport,

good condition, 83 75 each.
arc lamps. 85.00 each.
Shall enberger and Schaefer meters, 83.25 each. Duncan
met«ra, W.50 each. Thomson meters, 88.75 each.
General Electric Type F transCormers. 85.00 each up. Send
for complete list.

NATIONAL STAMPING WORKS,
Cor. MIctiigan St. and La Salle Ave.,

Chicago,

SECOND-HAND

>0L

Established

wanted

for our

buy or

sell.

New York

ROSE ELECTRIC CO.

ST. LOUIS.

AMIMETERS.

Old style Edison and U. S. Pattern.
Cnnh '^''' Material and Ma8,
tf
Ldull. cbinerj Purchased.
WALSH'S SONS & Ca.261Washlnglon St.Newark. N.J.

CO
VV

iHDIflHAPDLlS.lHO.

2—120 K. W. General Electric, 133-cycle, l,100-TOlt,alter
nators.

1—175 K. W. Edison, bi-polar, railway generators.
3— 100 K. W. Edison, bipolar, liO-volt generators.
1—45 K. W. Edison, bipolar, IW-volt generator.
1—30K. w. Westinghouse, llO-Tolt, direct connected

5,£00 volts.

2—200 K.

500

140

W. two-phase

K.W.

Stanlej alternators, 2,750 or

General Electric. A.

S.

type

l.IOO

or

unit with engine.
1—72x16 tubular boiler, 100 poundB, Hartford.

2,200

December delivery.

H. P. Corliss Engine. 16 and 30xi8 Cross compound
condensing Cooper-CorUss, complete with Independent air pump and condenser; heavy sectional wheel
20feet diameter withS7-inch face. Ab good as new.
Inunediate delivery.

375
I

I

I

H

twin Cooper condensing Corliss, with

P. I6xi2

Cooper condenser.
Hiirh spt-ed automatics, from 250 H. P. down.
Write us for stock list of station equipments
accessories.

S. CilotoD St., Cblcaie.

BUY YOUR BOOKS

I
1

and

204 Dearborn Street,
CHICAGO.

STATION EQUIPMENT COMPANY,

FROM THB
Electrician Pub. Co.. 6

lO-VOLT GENERATORS.

Marquette Bldg., Chicago.

2— 1,100-llght, 65 K. W. Jenny.
1— LOOO-Ught,
2— l,100-light,60K.W.Thompson-E5-an,10roIe. 1— 1,000-light,
I

I

60 K. W. Slemen * Halske.
50 K. W.. T. & H.

The

Famous

Limited.

Train

133-GYCLE ALTERNATORS.
1-120 K. W. Siattery, 1,100 volt.
1—100 K. W. Siattery, 1,100 volt.
1—100 K. W. Westinghouse, 1,100

volt.

1—70 K. W., T. 4 H.. 1,100 volt.
1—60 K. W. General Electric. 1,100
1-50 K. W., T. i H., 1,100 volt.

of the

ELECTRiccoT
CHICAGO

M-62 5.CLINT0N

W,

2,200 volts,

5,500 volts.

SCHUREMAN & HAYDEN,

Pioneer

regory:

Moffman

CORLISS ENGINES.

MOTORS WANTED.
SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

Geo.W.

ZaS.E.WfiSHiNGTONST.

60-CYCLE ALTERNATORS.
K,

Tolta,

City.

OLD TRADE AND MAKES NEW. DOES
GENTS AND DEALERS ALL OyER THE.

i

uimkii

^I4fi

1—120

JONES & SON,
St.,

years. Sold

Fort Wayne wood alternator, eitlier 1,100 or
W. A. L. tjpe, compound wound, complete with exciter and instruments.
2—150 K. W, three-phase Stanley alternators, 2,760 or
l&O

El ctrical Specialties.

tE

5HES ALL METALS. B»a»^

Dynamos and Motors.
InTite correspondeno»
with those wishing to

Ia.

IS
z.

III

We

WANTED.

7^x18 Horizontal Tubular, 125
pounds pressure.
One Geary Water Tube Boiler. 175 H. P.
for 150 pounds pressure, almost new.
Two 150 Babcock & Wilcox Water Tube
Boilers, 135 pounds pressure.
Two 60x18 horizontal Tubular.
Four 60x16 Horizontal Tubular.
One 56x16 Horizontal Tubular.
One 48x 1 6 Horizontal Tubular.
600 H. P. Berrvman Heater.
200 H. P. Bara'gwanatti Heater.
150 H. P. Kroescbell Heater.
500 H. P. Excelsior Heater.
6x4x6 and 5f.ix3Hx5 Worthington Pumps,
Full line Marsh Pumps, new.

32-in.. 24-in., 22-iD.

K

K
Wood

Ten

IIH-^ 14 Taylor-Beck Automatic.
Double Leather Belts.

Wood

FIRE APPLIANCE CO.,
New York City.

St.,

BOILERS.

34x60 International Power Corliss,
26x48 Dickson Corliss.
22x4ii Hamilton Corliss.
20x48 Wheeloclc Corliss.
20x48 Harris Corliss.
18x42 Hamilton Corliss.
12x36 Hamilton Corliss.
12x24 Sioux Corliss.
24x48 Buckeye Automatic.
18x24 Atlas Heavy Duty Automatic.
13x18 Frost Center Crank Automatic.

each.

armatures,

09
Vh

ALTERNATORS.

ELECTRICAL APPARATUS.

Engineer-Electrician, 14 months' esperience
with both alternating and direct current machines, high and medium speed engines. Hold
a flrst-class engineer's license for Minnesota.
Want a position as assistant in a large power
plant. Can furnish pood references as to ability and character.
At liberty January 15ih.
Address BOX 151, care "Western Electrician.
610 Marquette Bldg., Chicago, 111.

FOR SALE.—

GENERATORS.

REFINING CO., CHICAGO.

Western Electrician.

J.
64 Cortlandt

RY.

Horizontal tubular.

1-150 K. W. Stanley, 2
pbase, 125 cycle.
2-120 K. W. 'W es 1 1 nghouse, s. pbase, 125 cycle.
2-75 K. W. Fort Wayne, s.
phase, 125 cycle.
1-60 K, W.Stanlev,2 p. 60 c.
2-60 K.W. Stanley 2p.l25c.
volts, d. c. Russell engine
4-60 K.W. G.E.,s. p. 125 c.
1-30 K.W. C. ..t C. 110 volts, 1-35 K.W.West'house, 60 c,
d. c. Atlas engine.
2-30 K. W, Westinghouse,
1-5 K.W. Perritt 110 volts, d. c.
125 cycle.
double Sturtevant enelne.
Motors, 110 & 220 A 600 v.
1-4 K- W. Northern Elcc. 110 Dyna's, 1 10 A 220 .t 500 v.
volts, d. c, vert. eng. (new)

l-.'sxlO Atlas automatic.

WRITE US.

POSITION WANTED.

Agents

P.

1-80 K. \V. Jenny, 115 volts,
1-Ii'x27xl6 Westingliouse.
d. c. Russell. 4 valve
1-Mxl4>..xl0!i Mc 1. A Seymour
4-75 K.W. G. E. 110 volts, d. c.
2-22x33 Buckeye (new).
Ames, tandem engines.
1-22.X42 Slater.
1-50 K W. Western Electric 110
1-14x36 Allis Corliss.
volts, d.c. Ball & Wood.
1-15x15 Erie Ball.
1-50 K. W. Walker 110 volts
2-13x12 Erie Ball.
d C.Russell engine (new).
1-11x14 StraiKhlline.
1-43 K.W, Westlngbouse 110
1-9x9 New York Safety.

UP TO YOU.

IT'S

First-class

1903

1-30x56x60 Corliss cross comp. 2-UO H. P. Horizontal tubular. 2-500 K. W. Gen'l E., M p.
1-10x30x36 Slater cross comp.
K.W.West'house M.P.
DIRECT CONNECTED. 2-1.10
.!-18x30xl6 Westlngbouse.
1-120 K. W. C. A C. M. P.
2-15x24x18 Armlogton vt Sims 1-100 K.W, G. E. 250 volts, d. c. 2-100 K. W, C. A C. M. P.
Mclntosb
Seymour.
A
2-15i2:{xl7 Mc I, & Seymour.

ments

Competent

lo,

and

WAJIT

timilar

January

ST.

World.

dyoamos, motors, metersand transformers
by Ibis Companv areat their warehouses
ready for immediate delivers.
All

ILLINOIS

MAINTENANCE COMPANY,

volt.

1625 Marquette Bldg

CHICAGO.

listed

FOR SALE.

Chicago— St. Paul— Minneapolis

Alternators 125-133 cycles, 1,100 volts.

—400 K. W. Westinghouse, with exciter.
1—200

VIA

1

2—200

K.
K.

W. Stanley inductor, with eiciter.
W. Wood (3 bearings), with exciter.

1— 150K. W. Siattery

2—150
2—120
1-120
12—120

2—
1—
46—
2—

K.

W.

(3 bearings), Blgbargaia,
General Electric monocyclic.

K. W. Westinehousc.
K, W. General Electric
K. W. General Electric
00 K. W. General Electric
90 K. W. Westinghouse.
75 K. W. Wood,
60 K. W. General Electric

The

St. Paul Road.

(Chicago, Milwaukee

type A, S. 120.
type A. 120.
type A. S. UO.

St.

St

PaulRy.)

Western Electrician
Secured
Electrician

quickly

through

Western

"Help Wanted" ads.

Equipment and Service

Want Ads

Unequaled.
A. 60,

60 K. W. Westlnghjusc.
Large stock of direct-current machines.
Send for monthly bargain sheet with complete
list and net prices of macblDcs.
All apparatus
fully guaranteed.

Time

tables, maps and ioformatioD
tumisbed od application to

P, A.

MILLER, General Passenger
Chic>(o,

III,

60-K. W. EDISON, SOO-VOLT.

»sui-ti

For Sale, four 60. K. W. Fdlson Generators, GOO
Each $460.
Volts. F. 0. B. Cars, Hamilton, Ohio.

Ageot,

ROSE ELECTRIC

CO.,

ST. LOUIS.

REPAIR SHOPS
EDISON COMPANY
CMICACO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,

Machine and Carpenter

Work of All Kinds
"Correspondence Solicited

FIRST-CLASS EQUIPMENT THf

Motors, Arc Lamps,
Fans, Instruments.

;:

:

January

lo,

WESTERN ELECTRICIAN

1903

WE BUY OR SELL

IS

WE BUY AND SELL ALL

1

KINDS

ARNO LD ^ELECTRIC

POWER STATION Co.

I

Engineers, Contractors for Complete
Electric Plants. Results Guaranteed.

CD
C/3

Electrical and

Steam

msfsmi^^^smmssm^mM^^

MACHINERY

cc
03
CD

Tel. Harrison. 745.

BADT,

F. B.

Consulling Engineer.

Mooadnock
CHICAGO.

Suite 1504

DIRECT-CONNECTED UNITS.

Recognized a great factor in electrical problems
for twenty years.

ARMATURE FIELDS REWOUND.
We make a specialty of Drop Forged
Volts.
CENERATORS-500
each

6— Edison,

^o. 20. 60 K. W.,

6—T. H. D— 62. each
6— Edison, Xo. 60, 175

W

K.
1- General Electric, 100 K. W., 6 pole...
2— General Electric. 100 K. W., 4 pole...
K.
\V
Westingbouse.
175
1—
1— General Electric, 250 K.
4^'r. H. 270 K. W. arranged to be driven
witQ a single pulley clutch coupling
on either si^e of pulley, per pair
2— T. H.. 500 K. W., each
1—35 K. W. West inghouse, with exciter

1,200
2,400
1,200
2.000
2,250

W

.

400
500

^

,

5.000
4,550

and switchboard instruments, 1,100
300

volts

1—60

K.

citer

W. Westinghouse, without exand switcfiboard instruments,
300

1.100 volts

2

— 100 K. W.

and switchboards complete,
1,200
1,100 volts, each
2—180 K. W. Stanley, 1.100 and 2.20O
volts, with exciter and iwiichboard
instruments, each
1,500
citer

Jl..

S2,250

ARC LIGHT GENERATORS.
10—No. 10. 100-llght. 9.6 amperes. Brush

Arc Dynamos with oil regulators,
practicallv new, each
S
1_750K:. W. "Westinghouse 60-eycle. 2-

,

H. P. motors,
pinion gear and gear cases, each

$250

CONTROLLERS.

100— "K" Controllers, each
25— K-2 Controllers, each

560
70

ENGINES.

1— Tandem Compound

2— Tandem Compound

Ball. Sand 13xl2..5
Ball, 9 and 16x12.

1— Porter- Alien. 28x42
l_Hamilton-Corliss. 14x42
1—St. Louis Corliss. 30x54
1— Pennsvlvanla Iron Works Corliss, 28x

2—150
2—110

.500

750

450

450

tubes, each

inches s 14 feet, with 66 4-inch
tubes
1—72 inches x 18 feet, with 66 4-lnch

3—66

water tubes, each 350 H.

350

5

2— Hazelion. 500 H. P., per H. P
2— Clark, 150 H. P. water tube

1

TRANSFORMERS.
sizes, tvpe G. per light.

K W. assorted

6
30c.

WORK. CAR*

Lengthoverall. 40 ft.; lengtti inside cab. 29
ft.: height over all. 12 ft. 2 in.: height of body,
8 ft. 10 in.: widih of body inside. 7 ft. 6 in.;
width of body outside, 9 ft.: width of large side

Thomson-Houston Type

St.

Mechanical and Electrical
Engineers,

1155-56 Monadnock

^Humphrey,

Henry H.

CONSULTING. ELECTRICAL
MECHANICAL ENGINEER.

and

Central Lighting Stations,
Electric Power Transmission.

Suite 1305, Chemical Bldc,

KOHLER

ST. LOUIS.

BROS.,

Contracting Electrical Engineers,
Lighting Power Railways,

M. D. 2

T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H.. 75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

So4-i2o6-iSoS-i8io-iSi2 Fisher BuildiDg,

CHICAGO.

F.

^^^^S^^^
^ Long Distance Phone Central

WRITE FOR OUR LATEST CATALOGUE.

CHARLES

CO.

II

{

Broadway,

NEW YORK.

E.

DUSTIN CO.
Storehouse, ORANGEBURGH, N. Y.

L'14S.

SCHOTT, W.

!

H.

ENGINEER AND CONTRACTOR,
j

LUDLOW, KY.

CINCINNATI, OHIO.

Blk., Chicago.

Specifications, p'ans and estimates forelee
trical installations. Inventions developed.

Specia' ties— Central Station Healing Plants,
Water Woriis Steam flants. tlectric Light,
Gaa and Street Itailway Plants,

^I220-2I MARQL^eTTE

Factory and Warehouse

Offices

m

FELT, CHAS.E. &C0.

2— 80 kw., Detroit
5— D62 Thomson-Houston.

;

430 Sycamore

|

Co.,

^mmrnms^tSfimf^^^!^?^^

I

ft. heisht of large side door. 5 ft. 8 in.
length wheel base, bolster to bolster, 21 ft.:
trucks. lates: tvpe Jackson A: Sbarp>e M. C- B.;
axle, 4^ in.; wheels. 33 in.. 2^i in. thread.
% in. flange. Equipment, 4 Westinghouse No.
38 B geared to 35 miles per hour: two trolleys,
double end control: Chrlstensen air brake,
double end. Gauge, standard 4 ft. 8^2 in. Motors
Car equipped with M. C. B. coup
Inside bung
lers for hauling standard freight cars. Car complete in everv respect and as good as new; has
been IB use a'bout four months hauling gravel
only and embodies every modern improvement
known. Price §6.000 f. o. b.. Cincinnati.

STEWART ELECTRIC

HaRTITAN.^

consulting engineers,

1—100 kw., 4-pole Walker.
3—100 kw., 4-pole General Electric.
1—100 kw., Edison Bipolar.
2 — 90 kw., Thomson-Houston.
1—80 kw., Thomson-Houston.

large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and

Gtiute. steel construction. 60
feet high and 300 feet long, complete
85,000
^vith boats

A.

&

A

1— Shoot the

JOHN

M. 0.

Carman, Chas. Whitney

-^^i^m^^^^'^^^

FERRIS WHEEL.
l_60-ft. 'Ferris \\h>'^\ electricallv driven, 51,000
SHOOT THE CHUTE. ^

door. 5

LOUIS.

Tandem Compound.

No. 12 Brush, ISO light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brushy 120 light, 6.6 amp.

boilers,

perH. P

W. CAEMiN.

C.

ARC GENERATORS.

P.,

perH.P

72

Lini-oln Trust Building, ST.

450

tubes, each

2— SterliDE

Consulting Mechanical and Electrical
Engineer.

;

BOILERS.

inches x 16 feet tubular boilers,
?
with 72 4-inch tubes, each
4—66 inches x 18 feet, with 66 4-inch

4^72

H.

M. Am. Soc. M. E..

14x14 Rice Automatic.
16x16 Rice Automatic.
13 and 23x17 Tandem Compound Mcintosh & Seymour.
10x18x20 Payne Compound.
13x12 Armington & Sims.
12 and 20x12 Westinghouse Compound.
7x8 Payne.
18x42 Allis-Corliss.
18x48 Geo. H. Corliss.
16x42 Greene.
13x12 Erie Ball.
10Hxl6%xl2 Cross Compound Armington & Sims.

1,250

.

.

BRYAN, WILLIAM

ENGINES.

having been shipped from factory. .23, 000

~

6-pole General Electric.
4-pole General Electric.
4-pole General Electric.
M. P. 6, Westinghouse.
JI. P. 4, Westinghouse.
kw. M. P. 6, Westinghouse.
kw. 4-pole Eddy.

kw.,
kw.,
kw.,
kw.,
kw.,

12 and 20x36 Slater Engine

400
300

densing. 36 and 60x60, new. never

pressing cvlinders attached, each.

^!mi-i%4Ms*s~smfi'4mm^9msi

RAILWAY GENERATORS.

l.oOO
4,000
1,500
5,000

1

fg

"

—250

2—500
1—270
2—200
1—200
1—175

4,500
2— Lane A Eodley. 24x60, designed for
8 500
Rolling Jlill work, for the pair
2,250
1—20x48 Wheelock
4,000
1— Double Wheelock. 20x48
2.000
l_Wheelock. 20x42

5— Tandem Compound Ball. 12 and 20x16
3— Skinner engines. 17x18, with air com-

CHICAGO,

3698.

88 La Saxle Street. CHICAGO.

60..r

2— Arminston & Sims. 13x12
1— Taylor-Beck, 12x14
4— Houston. Stanwood & Gamble, CrossCompound. 16 and 22x22
6— Cooper Cross-Compound, Xon-Con-

Telephone Hairison

Bsrga^aeagas

800

Sl.OOO
each
700
4~Eussell Automatic, 15x20, each
1.000
2— Porter-Allen. 16x20. each
1—11 and 17x14 Cross-Compound Ideal.. 1.400
1.500
2—21x18 Armington & Sims, each
l_PorEer-Allen, 21x36

312 Fisher Buildikg,

g

1—

25,000

MOTORS,
complete with

200— Xew 25

|

ELECTRICAL CONTRACTORS,

kw., Stanley, 1,000 or 2,000 volts, 133 cycles.
kw., G. E., 2,300 volts, 60 cycles, 3-phase.
kw., G. E., 2,000 volts, 125 cycles.
kw., G. E., 2,080 volts, 60 cycles.
1— 60 kw., G. E., 1,040 volts, 125 cycles.
A35 T.-H., 1,000 volts, 125 cycles.
1—30 H. P., Westinghouse, Ind. Motor, 200 volts, 60 cycles, 2-phase.
1—20 H. P., Westinghouse, Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—20 H. P. G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—10 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—15 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.

900

E. E. Leasure.

j

BROWN & LEASURE,

1—150
3—130
2—120
1-100

phase. 2,200 volt generator, belted to
one 24 and 4Sxt50 cross-compound
condensing Cooper Corliss engine.

complete

Chas. L, Brown,

kw. G. E., 2,400 volts, 50 cycles, 3-phase.
2—200 kw. G. E., 2,300 volts, 40 cycles, 3-phase.
1—300 kw., 6. E., 2,000 volts, 60 cycles, 3-phase.
1—200 kw., Stanley, 2,400 volts, 60 cycles, 2-phase.
2

E.

Consulting Mechanical Engineer, Lighting,
Power, Pumping and Healing Plants tested
Economy and Power Teif
AND DESIGNED.
o£ Engines and Boilers.

ALTERNATING.

CENERATOR-220 Volts.
1—200 K. \V. -Triumph, 6 pole (new)
S2,400
CENERATOR-i
10 Volts,
design. 14 pole, for
2—210
each

BISSELL, G.W., M.

^ Iowa. State College, Ames, Iowa.

—

G. E. mono-cyclic, with ex-

K. W., G. E.
direct connection, speed, 120 K. P.

aaa<>i^^^^8ife-ita»»^a^g^j-^^^

300 kw., General Electric 500-550-Tolt Generator, direct connected to
Tandem Compound, 16 and 30x48 Whetlierlll-Corliss Horizontal
Left-liand Engine.
ISH2 kw., Westingliouse, M. P. 8, 120-volt Generator, direct connected
to Westinghouse Compound Engine.
50 kw., Westinghouse, 6-pole, 110-volt Compound Generator, with 13x12
Ames Automatic Engine. But little used, as good as new.
50 kw.. Commercial, M. P., 125 volts. Compound Wound Generator,
with 81.^-13x12 Armington & Sims Tandem Compound Engine.
One year old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-volt Westinghouse Generators, direct connected to self-oiling Ball Engines.
25 kw., General Electric, 110 volts, 4-pole. Compound Wound Generator, with gi/ixlO Armington & Sims Engine.
2 25 lew., 125-TOlt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.

Commutator Segments.

Block,

BuiLDfS'G.

CHICAGO.

i^msmmm^t^s^^^^^^^m:^

Consulting Telephone Engineer.
Plans, Specifications and Supet vision oC Inetallation ot complete telephone plani:^.

Special Reports on Telephone
Prcpertlc-d and Apparatus.

411 Electrical Bldg., Cleveland, Ohio.
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Stromberg-Carlson
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THE HOME OF
]

Telephones
embody superior points

in design and construction.
The
prospective buyer will do well
to remember the facts regard-

ing same.
The StrombergCarlson Telephone Mfg. Co. is
the only manufacturer who has
succeeded in keeping the same
type of transmitter on the market for the past seven years,
and their sales are to-day
greater than nearly all the
other makes combined. There
A trial will
is a reason for it.
convince you why. Our guarantee is unquestionable.

Write us

for prices

STERLING
ELECTRIC

COMPANY

and further information.

LAFAYETTE, INDIANA.

STROMBERG CARLSON
TELEPHONE MFG. CO.

MANUFACTURERS OF

-

74

JACKSON BOULEVARD,

CHICAGO.

M mm^^m wi
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LEIGH FOUR-PARTY LINE SELECTIVE SIGNALINC SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

BEST

r<?view of patents pertaining to

SWITCHBOARDS OF ALL KINDS
INCLUDJNG THEIR

COMMON BATTERY LAMP SIGNAL

MULTIPLE SYSTEMS

|

EARTH

The Inspector
AND

Trouble Man.

PATENTED TELEPHONY
A

ON

AND
;

ILLINOIS.
ip

TELEPHONES, PROTECTORS,
LIGHTNING ARRESTERS

By

Telepbonea and Telephonic Apparatus by the

A. E.

DOBBS.

American Electrical Engineering Association.
COXTFWTIS

:

Introductory.— Percentage of Patents Sustained.— Supreme Court Decisions.

— lierllner Case —Induction Coll.— Drawbaugh Cases.— Hunnlngs Transmitter.— Subscribers' Calls.
— Switcbboards.— Law System.— Mann System. — Multiple Board.— Express System. — Raverot-Hess
Systera.—Comparative Advantages, Multiple and Divided Board Systems.— Carney Plug Board.—
Brief Mention.— Automatic Switchboards.—Conclusions.— Index.
Patent of A. G- Bell. No. 174.465. Patent of Emlle Berliner. No. 23.3,969.
Patent of Emlle
Berliner, No. 4(i3.569. Patents of Emlle Berliner In Parallel Columns. Patent of C. A. Cbeever,
No. 208.403. Patent of H. H. Eldred, No. 303,714. Patent of Thos. A. Watson. No. 256,258.
Patent of L. IJ. Firman. No 283.334 Patent of M. G. Kellogg. No. 247,199. Patent of C. E. Scrlbner,
No. 330.r).-)8. Patent of C. E. Scrlbner. No. 300.144. Trunklng Principle. Patent of Sbaw &
Childs. No. 3in.856.
Mann System. Patent ot L. B. Firman. No 252 5713. Western Union Pin
Switch. Express.Sy-tem. Patent of Sabln v*c Hampton. No. 513.534. Subscriber's Automatic SigRaverot-lless System. Patent of M. J. Carney, No. 258 886. Apostoloff System.
nal.

Handsomely Bound

Sent Prepaid on Receipt of Price, $1.50.

In Cloth.

ELECTRICIAN PUBLISHING CO.,

510

Marquette Building,

CHICAGO.

Full of information and diagrams for the operator,
exchange owner, exchange manager, inspector, trouble
man, lineman.
A complete description of telephones and their
troubles.
How to find and remedy them, together
with working plans for exchange construction, complete
with diagrams of all up-to-date telephones and switchboards.

KOKOMO TELEPHONES

This

and

Always Up-to-Date.

is a practical book, written in plain language,
anyone interested in telephony.

Mailed anywhere on

WE MANUFACTURE

SWITCHBOARDS. TELEPHONES

for

receipt of price

No

technicalities.

.

.

.

ONE DOLLAR.
Substantially bound

in cloth.

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO, INO.

ELECTRICIAN PUBLISHING
510

MARQUETTE BUILDING, CHICAGO.

CO.,

January

lo,
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STOMBAUCH'

HCUABMOTS
THIS

IS

THE WRENCH

that must be used o Install the
3H, 5 and 6 inch anchors.

.MATTHEWS&BRO.,
DISTRIBUTERS,
603 Carleton BIdg., - - ST. LOUIS.

AIMOMORS
QUESTION
Which

is

the best

INTERNATIONAL TRANSMITTER

"COIN COLUCTOR" before
the public

?

STA^DS UNEQUALLED

ANSWER

Workmanship,
Efficiency and

CHICAGO PAY STATION

Durability.

REASONS
Becaufe it is the most simple and
Operated and maintained at least

^

for catalog

and

full

It Is

Clear, Distinct and Powerful.

durable.
cost.

IMPOSSIBLE

REMARKS
Write to-day

IN

to

PATENT ALLOWED.

I30 La Salle Ave., Chicago,

or deadened.

We manufacture a full line of public ex
change central energy and generator call
Telephones and multiple and trunking
switchboards.
Correspondence solicited.

information,

Chicago Pay Station Co.,

become packed

INTERNATIONAL TELEPHONE MFG. CO.,
HARRISON AND CLINTON STREETS,

III.

WE ALSO MAKE

It

requires

CHICAGO,

Capital,

U. S. A.

Electrical

F=IRST-CL-HSS

Knowledge and Good Meclianics,

BRIDGING "° SERIES

as well as Patience, to malce a

SUGGES8FULTELEPH0NE.

AMERICAN

COTi^BINING
QUALITY *ND SIMPLICITY.
WRITE US AND WE WILL
TELL YOU ALL ABOUT IT.

THE

U. S.

ELECTRIC MFG.

GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAN
39

ELECTRIC

CO .

TELEPHOHE

JACKSON BLVD., CHICAGO

Butler, Pa.

CO.,

THE MOON TERMINAL HEAD FOR TELEPHONE CABLES,
AFFORDS COMPLETE PROTECTION.
THIS STATEMENT

IS

*,

SUSTAINED BY ITS RECORD.
From Moisture or

No Recorded Loss

250,000 Line Wires Protected.

High Potential Currents.

^':^^

*

We

desire to figure with

you on the Cable Protection you

The reputation

of this

We

Moon Fuse Pole Terminal

will require.

apparatus should secure your careful consideration.
with fuses and Metal Outer Case
or Storm Box complete; or Terminals either with or without Fuse protection,
They are simple in conas required, for the Exchange end of the Cable.
furnish the

and most economical to maintain.
We are pleased to answer any questions regarding this equipment, and
furnish you with catalogue and price list.

:-::.?SS!#

fgy^
^
''

:.

^

-a
,-

.^

-

struction, easy to install

MOON

MFC. CO.,

43-49 so.

r

to

CANAL STREET,

CHICAGO.

1
Li^'

^'

fc-
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The Simplest, Most Practical and
Economical Turn-down Electric Lamp

TO CONTRACTORS

style I— Pull string for bright or dim. Style
For variation in light turn bulb one
or {he other. Write for booklet and prices. All voltages and bases.

2—

ECONOMICAL ELECTRIC LflNP

=USE THE=

I903

ECONOMICAL

The

ever Invented.

10,

CO.,

way

123 Liberiy St„ New York.

CHASE NIPPLE COMBINATION
In

Your Junction and Outlet Boxes.
There's

iFIBR^GRAPHlTEr

No

Friction

the Fib re- Graphite Commutalor BniBh.
Being 90 per cent, pure graphite, it insurcB low
resistance, no sparking under a varying load, and

with

coMMumroffM

longer wear.
TLcrc is no greasing required.
The Fibre-Graphite 1b therefore the most economic brush on the marlcet. Send for price list.

HOLMES FIBRE-GRAPHITE MFG.
.

IT

SAVES

LABOR OF INSTALLING,
ECONOMY OF SPACE IN BOX.

STEVENS'

portance in Switch Boxes.

IN

CO.

Germantown, PBILADELPBIA.

COST,

IN

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space in the Box.— This is of Great Im-

It

5155 Wakefield St.,

'itVT-\.\SS.R\tK\\HC

USE EVERYWHERE.

MEGHANICALCATECHISM

CHASE-SHAWMUT CO.

PRACTICAL KNOWLEDQE

BOSTON, MASS.

Stationary and riarlne Engineers, Firemen, Electricians, notormen, Ice
Machine Men and Mechanics In Qeneral.

FOB

(SOLE MANUFACTURERS.)

THOS. C. CRIER CO.

New and

W.JACKSON BLVD.

128

All Modern Machinery fully described and explained. Technical
made Clear by Word and Drawing, Qucitions ana Answers

Original.

Points

for Llvil Service Examinations, etc.

CHICAGO,

ILL.
WESTERN REPRESENTATIVE.
,

"The Recognized

Authority on Wiring and Construction."

The universally adopted National Llectrlcal Codeexplalned
and illustrated In this year's edition ot the hand-book.

Standard Wiring
For Electric Light and Power.
By H.C. GUSHING, Jr., A. I.E.

E., Electrical

Engineer and Inspector.

ADOPTED
By the Fire Underwriters of tbe United States.
By Cornell University, Stanford University and other Technical Colleges and Schools.
By over 27.000 Electrical Engineers, Central Station Managers
and Wiremen.

BECAUSE

It Is

the only book on Wiring and Construction kept strictly

up to date.
It contains all tbe necessary Tables, Rules, Formulas

and

Illus-

trations.

and

It settles disputes,

If

referred to before wiring will prevent

SUBJECTS TREATED:

WATER. STEAM, COMBUSTION. SMOKE PREVENTION, BOILERS, BOILER
OOKSTEUOTION, TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS. STEAM GAUGES. LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND. CROSS COMPOUND. RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAII,,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METH-f
ODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBP.RS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR. RHEOSTAT, TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM. MANAGEMENT AND OARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO, THE ELEMENTS OF ALGEBRA MADE EASY.

(I^^^Z,

336 Pagres.

340 Illustrations.

$1.00.

Seat anywhere prepaid on receipt of price.

disputes.

Flexible Leather Cover (pocket size), $1.00.

Electrician Publishing Company,

Sent post paid upon receipt of price, by

510 Marquette
flo

BIdg,, Chicago.

ELECTRICIAI PUBLISNINa Co.,
CHICAGO, ILL.
Marauette Buildine,

»«««>««««

IMPORTANT TELEPHONE BOOKS.
TUB TELI3PriOXE HANDBOOK. By

Herbert

Laws

IGmo, 150 pp. Price $1.00.
is a relial)ie treatise on telephony, and
a practical Itonk on telephone woriiing and management,
based entirely on stanriard American practice. It is extreiuc'ly ussofui to tclfplione Inspectors and operators.
Wfiii).

This hnudlinoli

AMERICAN TELEPHONE PRACTICE. By

Kerapster

B. Miller. M. E. 510 pp. 3S0 illustrations. Price $3.00.
This is tbe first complete treatise on telephony In the
English language. Tbe text is profusely illustrated by
cuts oi; commercial apparatus and carefully prepared
diagrams of circuits. No tlingram Is given without a full
ox pla Tint ion. The apparatus, circuits and methods of
tlio Auierloau Bell Telephone Conipary and of the various indcpcndpnt companies are fully described. The
apparatus and methods used in making ail of the tests
reqniied in commercial telephone work are fully treated.

THE INSPECTOR AND TROUBLE MAN.
DoI)bs. 106 pp. Price ?1.00.
A practical book, written

In

plain

By

langunge.

A.

E.

Full

of

and dingranis for the operator, exchnuue
iiispefctor. trouble man and lineman.
A comdosoription of telephones, how to find .ind remedy
their tronliles, together with working plans for exchange
construction, complete with diagrams of all up-to-date

information

manager,
pli-ti"

telephones and switchboards.

A, B, C, OF THE TELEPHONE. By J. E. Homans,
A. M. 352 pp. 263 illustrations. Price $1.00.
Owing to the demand for a comprehensive book giving
a clear, terse idea of the principles governing the coti-

Installation,
care and management of telephones and their appliances, this book has been compiled. It has been tlie aim of the author to make this
the most complete elementary book ou this subject for
the practical alectrician, wLreman, lineman and engineer, and it is written in a clear and careful style.

struction,

THE PRACTICAL TELEPHONE HANDBOOK.

By

E. E. Second edition, revised and
illustrations. Price $1.50.
In this work the writer bus endeavored to produce a
manual of mo<Ierate size and cost, but tlioroughly practical, and detailing, as far as space will allow, the most
recent methods of telephone working. While the requirements of telephone employes have been kept constantly in view It is fully Intended also that the Iiook shall
he of service as a source of information on telephonic
nmtters to users of the telephone and to the public gen-

Joseph Poole,
enlarged.

360

A.

pp.

I.

2S8

erally.

PRACTICAL FEATURES OF TELEPHONE WORK.
By
'a

A. E. Dobbs. 134 pp. Price 75 cents.
simple, plain -tipeaking handbook for

telephone man.

The Above, or Any Other

Electrical

ELECTRICIAN PUBLISHING

CO..

the

practical

HOW

TO FINlTROUBLES AND
complete handbook foi- telephone inspectors.
J. H. McManman. edited by Prof. C. H.
llaskins. Eighth edition. 16mo, 48 pp. Price 25 cents.
This little volume is an extremely practical work for
telephone employes, written in a popular style and devoid

TELEPHONE

THEM. A

Ey W. Hyde and
'

of technicalities.

TELEPHONE LINES AND THEIR PROPERTIES.

By Wm.
Price

J.
$1.50.

Hopkins.

Sixth edition.

272

tion. By W. H. Preoce. F. R. S.,
pp. 333 illustrations. I^rlce $4.50.

Illustrated.

pp.

A MANUAL OF TELEPHONY. A new

and large

and A.

Stubbs.

J.

TELEPHONES, THEIR CONSTRUCTION AND

edi508

FIT-

Practical Manual on the Fitting Up and Maintenance of Telephone and Auxiliary Apparatus. By F. C.

TING. A
Allsop.

191

pp.

16S Illustrations.

TELEPHONING OF GREAT
Paper.

Price

MAGNETO HAND TELEPHONE.
Fitting

Hughes.

$1.25.

By

CITIES.

Bennett.

Price 35 cents.

Up and
80 pp.

Adaptability

23 illustrations.

Construction,
By
to Everyday Use.
Price $1.00.
Its

ELECTRICAL TRANS:\II3SI0N OF INTELLIGENCE
AND OTHER ADVANCED PRIMERS Ol^^ ELECTRICITY,
treating on the telegraph, telephone, etc.
Price $L 00.
330 pp. S8 Illustrations.

By

E. J. Hoas-

ton.

Work Published, Sent on Receipt

of Price.

510 MARQUETTE BLDC, CHICAGO.

January

lo,
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The majority of the firms engaged in the cedar business act
as middiemen only, owning no timber and handling as wholesalers cedar products produced by others. Our business combines
the production and wholesale handling of every variety of white
cedar product.

WE PRODUCE WITH OUR OWN CAMPS
AND JOBBERS FROM OUR OWN TIMBER
A MAJORITY OF THE STOCK WE HANDLE.

We own and control in Marinette County, Wis., and in
Menominee, Alger, Schoolcraft, Marquette and Ontonagon Counties in the Upper Peninsula of Michigan, cedar timber covering over
100,000 acres, which at our present rate of cutting will supply our
trade for the next ten years.

REPRESENTS THE LARGEST HOLDING OF
CEDAR TIMBER BY ANY FIRM IN THE CEDAR
BUSINESS IN THIS SECTION OF THE COUNTRY.

THIS

Our yards are so located that we can ship quickly to any point
cut from the choicest timber remaining

In the United States stock
in this northern country.

Y

WAGNER

.

.

McAllister

PACKARD

.

.

KOSS
LONGRIE
.

.

C. H.

.

.

.

.

GARDNER
SWANSON
ARNOLD

.

.

.

.

.

.

.

.

AR D8.

WIS.
WIS.
WIS.

MICH.
MICH.
MICH.
MICH.
MICH.

NATHAN
MUNI8ING
PETREL
METSER
STAR SIDING
ONTONAGON
.

.

.

.

L'ANSE

.

.

.

.

.

.

.

.

.

.

CHASSELL

.

.

WORCESTER
MARINETTE,

Main

Office:

Write for copy of our Telegraph Code,

WIS.

MICH
MICH
MICH
MICH
MICH
MICH
MICH
MICH

CO.

WESTERN ELECTRICIAN
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CEMRPOIS
LONG LENGTHS A SPECIALTY.
'

1

N

IVIOIM

B. F. VREEI-iQwIMD,
Main

Office:

DENVER, COLO.

CEDAR POLES
n

WILL PAY YOU
Just Out!

TO C€T OUR PRICES ON 26FOOT 6'S BY RETURN MAIL.
WE CAN SAVE YOU MONEY ON
OTHER LENGTHS AS WELL.

WESTERN ELECTRICIAN'S
MOONLIGHT SCHEDULE
FOR

1903.

10 Cents Per Ojpy
Discount on Large Orders.

ELECTRICIAN PUB.

CO.,

510 narquette Building, CHICAQO.

KELLOCC SWITCHBOARD
AND SUPPLY COMPANY,
229 SOUTH GREEN STREET, CHICAGO, ILL.
BRANCH OFFICES

:

Keystone Telephone Building, Philadelphia, Pa.
Electric Building, Cleveland, Ohio.

346 Broadway, New

York.
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POSTS, SniNQLES^

/

AND

1 HV

1

COMPANY

CHICAGO.

CED AR

H.

1
J
/9|

1

1 1

COOLIDGE

Z: POLES

CEDAR PILING AND POSTS
JUST TRY AN INQUiR;Y!
B.« o«»;iJ!:"Tr.«,L.,Hc.

_

ffl

y vl

IK^'^^^

MARSHALL
-

t

LOGS.

^W!i2 MUELLER

1

^^ MM

TIES,

Minneapolis, minn.

WESTERN ELECTRICIAN
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IDAHO,

January

lo,

1903

MICHIGAN

WISCONSIN,

CEDAR POLES
For Telephone, Telegraph, Electric

POSTS, POLES,
YARDS

IN

TIES

AND EVERYTHING

H.

Fowler-Jacobs Go.
GENERAL OFFICE;
BRANCH OFFICES:

Buy

FOWLER,
Elmore-Fowler-Jacobs Co.

I705 FISHER BUILDING, CHICAGO.

WASHBURN, WISCONSIN, AND SPOKANE, WASHINGTON

We Make

CEDAR POLES
from

first

hands, the producer.

located on the

WHITE

Menominee Range

We

are

in the

CEDAR COUNTRY

YARDS AT
Florence,

Wis.

Vanbuskirk,

Wis.

To Co Forward
Your
Sr?'

Orders

FOR

LINE

Menominee, Mtcb.
Cloguet,

Heron,

"
Mtoa.
Mont.

Cabinet,

Idaho.

Chicago.

III.

The

MERCHANTS NATIONAL BANK BLDC,

Write

Construction

Always

YARDS:

list of requirements
for quotations to

Tops.

Telephone

Chicago.

CHICAGO.

In.

TROLLEY

D.M.Fulmer Lumber Go.

Wellington, Mich.

6and7

of

Poles.

Send

30.35 and 40 ft.

g
POLES

a Specialty

Escanaba,

300 Cars

WHITE CEDAR

IN

IDAHO AND AT WASHBURN, PLUMMER AND BRULE, WISCONSIN

JOHN

'Vowr

Light, Trolley.

In

Stock

FRANCIS
BEIDLER

CHICAGO,

St, Aoaii Avi., Detioit,
ManufBcturers Tools and Iron Work for
Telephone and Railway Construction.
IT'LL PAY YOU Well.

i^
U.KLEIN

Our
St.

ILL.

ANDERSON & SONS,

H.

LINE

&C0.
619 W. 22d

W.

BUILDERS' TOOLS.

Tool^

Book t«Ui aboat them.

U of Interest to

1%

& SON

copy now,

linemen. Get a

all

FREE.

Headquarter* iut Llnsmtn'c Tools.

MATHIAS KLEIN

<

I

D

"-"W.VMiBuTOiB*,
OHIOAOO, ux.

Cnilt
aUHOi

Electrician Publishing Co., 510 Marquette Bldg.,

Headquarters for

all

latest Electrical

Books.

for Catalogue.

White
Cedar
and

in

Idaho.

C.

J.

HUEBEL

CO.,

MENOMIIMEE,
IVilCH.
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CEDAR POLES

IINDSLEY BROTHERS COMPANY. WHOLESALE PRODUCERS ""S'Hrc'ilo^.'-'^

PORTLAND, OREGON a(SPDKANE,WASH. 50-FOOT TO 80 FOOT POLES OUR SPECIALTY. MAIN YARDS.MENOMINEE,

OUR "TROLLEY"
Ask

us about

it.

It

will

pay you and

certainly

we

M ICH.

WHITE CEDAR POLES. "*i„h..".;„rSf''*'
Pi-^mp-t Shiprrt^n-ts 'From l_^reo S-bo^lc.

TIE.
only need your

address to prove it.
Send it to us bef re you finish the paper,

WaLTBY LUMBER COMPANY,

Bay City, Michicah.

Cedar

TORREY
CEDAR CO.,

CROSS

BERTHOLD

POLES.
Cedar Ties, Posts, Shingles, Etc.
Cet Our Prices Before You Buy Elsewhere.

THE MORSE CEDAR COMPANY

ST. LOUIS.

V

IDAHO CEDAR up

to

80

ft.

WESTERN CEDAR POLESHow
Idaho— Montana.

Prices

Address B. F. VREELAND, Denver, Colo. (Main Office.)

THE

WESTERN

ELEC-

TRICIAN OBIAIN MOST EXCEL-

W*

~^ARb5-.

X
X
X
X
X
X
X
X
X
X

POLES

want your
W.

C.

AND

FIR.

CO.,

"SAT.;
Inquiries always.

STERLING & SON,
MONROe, MICH.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years

ttUdiUlil^VSl

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
X
X
X
X
X
X
X

PINE

Chemical Building.

<:edarto>,es

POLE DEALERS ADVERTISING
IN

ARMS.
LONG LEAF

POLES, TIES, POSTS.

Saginaw, Mich.

PRODUCERS.
stocks:

& JENNINGS,

WHITE CEDAR.

CEDAR AND CHESTNUT POLEQ

Poles

CLINTONViLLE, WIS.
Large Slock Constantly on Hand

1fl(KC:or<NiNCi;, Micl-,.

_ G^Re'=M3AV."WT5.

_

New

LorllDO^. "UTis.

XXXXXXXXXAXXXXXXXXXXXXAXXAAXXXXAXX XA

JUNIPER POLES
WE ARE NOT NORTHWESTERN CEDAR
BUT WE ARE MOST CERTAINLY POLE

MEN,
MEN.

;;

;;

;:

IS-

STANDARD
POLE
BROAD STREET,

6l

TIE CO.

X
X
X
X
X
X
X

NEW YORK. XX
XXXXXXXXXXXXXXXXYXXXXXXXXXXXXXXXXXXXX
44

LOW

LARGE STOCKS

CHICAGO LUMBER
1I29-30-3I LUMBER EXCHANSE

YARDS AT:
WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

EMERSON, MICH.

8c

COAL

§>A\\yyvvW t^jurw

^.

'^^^<^^:^
CEDAR POLES
UPON
SPECIAL PRICES

A.

E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

Minn.

PRICES

DAR POLES

WHITE AND

IPaI^^Wa^ (Ww<)vXoJ<W

X

YOU ARE A CAREFUL AND PRUDENT
BUYER YOU WILL GET OUR FIGURES BEFORE
PLACING ORDERS.
IF

-T H

X
X
X
X
X
X

CO.

MINNEAPOLIS, MINN.

Live

ALL

Each Week. Do You

CARNEY BROTHERS COMPANY,
of

Commerce, CHICAGO,

read the

WESTERN ELECTRICIAN

CEDAR POLES
6IO Chamber

men

ILL.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY

BROS.' SPUR, MINN.

Idaho Cedar Poles shipped direct from Idaho
Oregon and Washington.

?

WESTERN ELECTRICIAN

24

January

lo,

Electrical Supply Dealers
will give full particulars

concerning

The Nernst Lamp
the most notable advance in

Electric Lighting

Men's Furnishing Store Illuminated by Two 6.Qlower
Nernst Lamps.

It is

the only artificial light which gives the true value

and is 50 per cent, more economical in
maintenance and operating cost than incandescents.
of

colors,

illustrated Booklet No. 6 gives particulars.

Nernst

Lamp

General Office:
Sales Offices:

New

York, 120 Broadway;

Co.

Pittsburgh, Pa.

Boston, 131 State Street;

Philadelphia, 202 Real Bstate Trust Building.

1903
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DUNCAN

Direct

Integrating Wattmeter

Current

FOR DIRECT IN9 ALTERNATING CURRENTS.

Series

BUILT STRICTLY IN

ACCORDANCE WITH
PRESENT DAY
REQUIREMENTS.

"W O O D

'

Arc LoLinps
FORM

C

A

|^CB^^^SH|

ii5'M^l

\

^

JUST THE METER
FOR

DIRECT CURRENT LIGHTING

These Lamps ma.y be equipped
with either single or doxjble globe
witK or without reflector ivitKout
a..r\y a^dditlonak.1 pa.rts or cha.nges

"The Best Lamps on

the Market"
tersely expresses the verdict of

matny

Katve been in
compa.re these

AND

ak.

^vith

men who

position

to

the others

For a. short time
shipments can be maLde
direct from stock

POWER CIRCUITS
WRITE FOR PRICES

Duncan Electric Mfg. Go.
MANUFACTURERS OF ELECTRICITY METERS

LAFAYETTE, IND.

If

merely Investlg&ting,

Electric

Works

MAIN OFFICE AND FACTORY

aottz

BRANCH OFFICES
Co., Toledo, Ohio.

sertd for Bulletin 1026

Fort Wayrve
FORT WAYNE

AGENTS:
EoElaKdllK Co., 1504 Monadnsck Bldf., ChicaKO.
C. H. Norwood. 1503 Ftehw BIdg., Chicago.
Safety Electric Mfg. Co., 303 Magazine St., New Orleans.
Ohio and Michigan Agents, W. O Nagel Electric

centra.1 staLtion

IN

-

IND.

ALL LARGE CITIES

WESTERN ELECTRICIAN

January

HYI_0
50

CO.,

Slate St.. Detroit, U. S..A.

1903

FISHER ELECTRIC CD.

ALLIS-GHALMERS
PHELPS

3,

CHICAGO,

j

ELECTRIC SUPPLIES

CO.,

AND CONSTRUCTION.

U. S. A.

WE CARRY A FULL

LINE.

Sole Builders
of

plates for

some

A GOOD INVESTMENT.

CORLISS
ENGINES

FOR MACHINERY.
Wc ma.ke name

PROTECTION.

REYNOLDS

NAME PLATES
of

the largest makers of machioery io

and we would be pleased to
send you sample and qtiote price.
No Plate Too Larfce or Tod Small.
the U. S.

For

A Lamp
Guard

All

socket pro-

Power Purposes

MURDOCK PARLOR 6RATE
.

pletely.

RIEDLER PUMPS AND AIR COMPRESSORS.

CO.,

Mans U.

com-

tects

SPECIAL ENGINES FOR ELECTRIC LIGHT and STREET RAILWAY PURPOSES.
16» Boylston St.. Boston,

firmly

fastened to

THE

S. A.

WAGOR MFG.

P. R.

CO.,

D, »«««:.

SPRINRFIE

KARTAVERT.
HARD AUO FLEXIBLE FIBER

STURTEVANT

IN SHEETS.

RODS AND TUBINQ.

For Electrical and Mecbanlcal Purposes, Railway Dust Guards, Washera
and Packings. Patent Insulating CleatsStANTJPACTURED BT

'BLOWETiS
ARE BVILT

IN

THE KARTAVERT MANUFACTUBINB CO.

Wilmington. Oil.

VULCANIZED FIBRE

ENDLESS VARIETY

Highest grades for electrical insulalicn and mechanical futfcies, in sheets,

and

tubes, rods

special shapes.

Catalogues and samples on application.

VULCANIZED FIBRE CO..

Wilmington. Del.

-

HAZARD MANUFACTURING
HICH-CRAOE RUBBERCOVERED,

WEATHERPROOF

CO.

Wires AND Cables

MAGNET, OFFICE, ANNUNCIATOR WIRE.
New York

GEifEBAL Office and Works,
Wilkesbarre. Pa.

50

Chicago Office,
1201-2 Marquette Bldg.

Office.

Dei- St.

BARE COPPER WIRE.

RUBBER COVERED W! RE
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

HIGH PRESSURE BLOWERS FOR
Cupola Furnaces and Forges are capable of producing
pressures up to 16 ounces per square Inch. The shells are
of cast Iron, the shafts of high-^rade steel, carefully finished,
and the wheels of thin galvanized steel mounted on extra
strong arms and accurately balanced. The great length and
special oiling features of the Journal boxes render them practically non-heatable. They can be arranged on adjustable
beds so that belts can he tightened while running.

B. F.

POWER CABLES.

STURTEVANT CO.
BOSTON. MASS.
Philadelphia

fork

L

Chicago

JOHN

A.

NEW YODK.
(HICAGO.

1 Black Diamond
Bat. I803.

File

Works!

lae. 18»S.

II

I

ill ill

CLEVELtND.
SAN FRANCISCO.
'

HEATING e VENTILATJI\TG

FOR IHDUbTRIAUANP.PUBLIC BUILDIK&S OFAIJ-

CI

Gold IHeOal

at

International

ai Atlanta,

Expositions

1895.

OUK eOOttM ABE OS 8AI.R IS KVEBY liEADING HABDWAKK
HTObK tX THK CKITED BTATES A."«I> CAKADA.

S.

TDCIITnil
llfCniUill

Prhe

Medalt

A3

xST^

ROEBLING'S SONS CO.

Special

Twelve

Awarded

OFFICE WIRE.

TELEPHONE CABLES.

&

H.

BARNETT COMPANY

PHILADELPHIA, PA.

J*

W

I

r«^i

fjf

J*

^

rsce NJcw ca rxro ryc/js

B U FFA J-.0 TO H G

>-^

COM P/

AHSFS

—

t-v^

Vol.

Copyright, l«M. by Electrician
P«lilisliingConipany.Chic»eo.
^^SSlH,

$3.00 Per Anrum.

IIEI.

CHICAGO, JANOARY

17,

lA Abbv*
lU wEITS

Entered at Chicago Postofflce aa
maU ma««r of tlie secoDd class.

19

Aa Oahv
vOPTa

Vfl

IlUi

Q
i}i

FY

INSULATED
IIWIPI
llflr kib^ WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WemTERN
"" SELLrNG AGENT,
The Simplex Electrical Co.,
HIXSON.
H. R 'rnx'soN""^'
70-81 Cornhlll,

CHICAGO.
Mona'nock Block. CHICAGO
1137 Mona'nock

BOSTON, MASS.
TRASC aaiia

CRESCENT RUBBER INSULATED

1SS9—Paris Slxposition,
Sledal for Bnbber Insulation.:

WIRES AND CABLES

1893-World'8 Fair,
Hedal for Rubber Insnlation.

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE

THE STA^OABO FOR
RUBBER rXSITliATIOX.
Sole Manufacturers of

TRAPS MAWL

Manson Tape, Candee

Qkonite Wires, Qkonite Tape,

THE OKONITE
WIHcnl L. Candtg,

I

uanuan

The Simplest, Most Practical and
Economical Turn-down Electric Lamp

Weather-

Wires.

proof

2—

t— Pull

ECONOMICAL ELECTRIC LAMP

CO.,

123 Liberty

INDIANA RUBBER AND INSULATED WIRE CO.,

aSTABUBHXD

Paranite Rubber Covered Wires and Cables,

Stow

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

JOITESBORO,

at Factory.

IHJD.

I-T-E

and

86

CO..

L

T.

* G«»,

JEWELL

BARE AND INSULATED

PHIUDELPHIA

CO., Binshamlon,

G«n'l SuTopean Agents, Selle, SonaeatliBl
Queen Victoria Street. London, EogUad.

CIRCUIT BREAKERS
CUTTER ELECTRICAL

IST/O.

Flexible Shaft

STOW MFG.

"X to 50 horsepower. Dyna10 lights to 700. We sell
or rent. Good profits foragents.
TfaeUobart hlec Mfg Co.Troy* Oblo

from

mos from

r

York.

Practically dost and water proof.
For FortaU*
Drilling, Tapping. Beftmlng, slmery Grlndluc, etc.
"Write for Catalogue and Prices.

IN USE.
2,000 Multipolar
Motors

Bipolar

New

AND
MULTI-SPEED MOTOR.

TELEPHONE, TBLEaRAPH AND FIRE ALARM CABLES.
Wires are tested

St.,

one w«y

COMBINATION OF

MANUFACTURERS OF

All

CO.,
TRENTOM. IL t

string for bright or dim. Style
For variation In light turn bulb
or the other. Write for booklet and prices. All voltages and bases.
style

Geo.T. Manson, Gen'l Supt,
W. H. Hodglns. Secy.

York.

*"** Faclory,

ECONOMICAL

The

ever Invented.

CO., Ltd

253 Broadway, New

*'^" 0**^"

93*BARVuY'siREEr.

>*"<'<,

METERS ARE USED BY THE
UNITED STATES GOVERNMENT
AND THE PRINCIPAL UNIVER-

ELECTRICAL WIRES

MADE

SITIES.

IN

CHICAGO.

OF EVERY DESCRIPTION.
CROWN

ELECTRICAL ENGINEERING TAUGHT BY MAIL.

HAIL BONDS.

Writ* for oar free Illustrated Book,
"Cat I Become an Electrical EojlDeer."

ALPHADUCT MFG.
522 and 524 W. Twenty-Second

We

teach Electrical Enirineerliiff. Electric Lighting. Electric Railways, Mechanical Engineering. Mechaniral Dran-lng,

American Steel &Wire Co,

CO.,

NEW YORK.

CHICAGO.

St..

WORCESTER.

DENVER.

etc at vour home, by mail.
indorsed by Thos. A. Edison.

SAN FRANCISCO.

NEW YORK.

Dept. K.

LIGHT
If

you want

light to

SHELBY

USE SHELBY LAMPS.
makes

are

WEST
UN
^* ^™^^

Electoioal IngtMent
Waverly Park, NEWARK, N. J.

LIGHT

LAMPS.

A TRIAL WILL PROVE OUR CLAIMS.

Co.,

BERLIN: European Weston Electrical
mentCo. H0.88 Ritterslratse.
Elliott

USEFUL

THE SHELBY ELECTRIC

FLATTENED.

LONDON:

Life at Best Efficiency.

Pat. Oct. HO, I900.

16 C. P. Horizontal are 14 C. P. Vertical. Other
7 C. P. Vertical.
IT-IT'S

240-242 W. 23d St, New York.

LIFE
The Longest

see objects below the lamp

THE COIL DOES

Bros.,

No.

Instru.

CO.,

SHELBY,

The Westofl

Sterling

Vorniuli,

Sterlini^

THE STERLINO VARNISH

Black Air Drvlnp Varnish,
Stirling Black Core Plate Varnish.

CO.,

THE STERLING VARNISH

Brougham

Pittsburg, Pa.. U. S. A.

St.,

PortaMe

are

Direct Reaiing

and Direct Carrent

"P-K"

made

Circuits

Just Specify

Wmttateter.

Wmnx BLioTxioua wtien
writing for o*t«loeuM.

•

"P = li."

H. T. PAISTE CO..

lists.

e>«lac

Pendant Style

bayonet) Unii Fixture Style (3
bayonet)
both styles are perftct.

Are the only standard portable instruments o£ the type deserving this
name. Write for circular and price
HeDUoathe

SOCKETS

in. Standard

(2

Voltmeters and Wattmeters
ilternatliig

THE

Chlcfo

•

CO.,

Blackfrlars Road, Sallord. Manchester. Englano.

101 St. Marlins

Stanlaril

O.

STERLING EXTRA
INSULATING VARNISH.
Extra Black Finishing

Lane.

•m Ht«B«aTd PartmkI* Direct

Inatltate

Electrical Engineer Institute,

Pkilidelphl.

•

New York

WESTERN ELECTRICIAN

January

Prc*idcnt and Manager

B. S.

BARNARD.

VIcc-Presldctrt and

17,

1903

SecnUry.

Standard Vitrified Conduit Company
UNDERGROUND

VITRIFIED SALT GLAZED

CONDUITS AND INSULATORS
^

General Office,

39 and 41

New York

Cortlandt Street

Electrical

"Ceco."

Machinery.
For

Lighting,

Power and
Railway
Service*
250 K.

W.

:;-Phase

"Ceco"

Direct-Correct Baclosed

Alternator

"Ceco'^ apparatus

and superior

is

modem

"Ceco" Motor.

in design, accurate in construction,

in performance.

Write

for

Catalogue 27.

Christensen Engineering Company,
MILWAUKEE.
CHICAQO: Merchants' Loan

& Trust Bldg.

PITTSBURG:

SCHEEFFER

Qeliatly

MCTCR
WITHOUl
CASE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unattected by Atternatlonsor Lag In
Alternating Currents.

A Highly Sensitive and Accurate
Meter.

DIAMOND METER
PEORIA,
>ritTen

WITH CASK.

ILL., U. S. A.

CO.,

& Co., Times BIdg.

v

January

17,

WESTERN ELECTRICIAN
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THE PORTER BATTERY ENJOINED!

New York, January S, 1903.
To-day the United Slates Circuit Court of Appeals filed an opinion again sustaining the Brush Storage Battery patent
owned
by The Electric Storage Battery Company, and affirming the injunction granted by Judge Hazel of Buffalo against the Porte r Battery,
which battery is manufactured by the Porter Battery Company, oi Chicago, and by wtiom this case has been defended
^

OF A MOST SWEEPING CHARACTER AND CONFIRMS THE RIGHT OF THE ELECTRIC
STORAGE BATTERY COMPANY TO ENJOIN ALL MANUFACTURERS OF INFRINGING BATTERIES
THIS DECISION

IS

TheElectrig
Storage BatteryCo.
>HII.ADEI.F>HI
FARIES ADJUSTABLE

ELECTRIC
CCMPANY'S

SPRAGUE

LAMP HOLDERS

fe^""^

Permit the Electric Light to
%.j^
be'instantly placed where it
needed. Made for shop, factory,
store, office, residence - in fact wherever the incandescent lamp is used.
is

S!."r'.V.t

MOTORS

WE MANUFACTURE:
Portables,
Ohandelieps,
Brackets,
Desk lamps.
Blusters,

are unequaled in efficiency,

compactness and
commercial vaiue. Write
03206.
durability,

Canopies and
All Sizes and Styles of
Shades and Reflectors.

for bulletin

GENERAL OFFICES:
527-531 West 34th Street,

CHICAGO OFFICE:

Goods carried
by all DrinclpaE

NEW YORK.

Send for
Catalogue Mo. 10,

JobberSM

Just Issued.

FARIES MFG.

Fisher Building.

CO,,

DECATURILL.

There are a number of good features about C & H goods that are not to be found in others.
They make good talking points for us and good working points for you. Our catalogues show

—

and

C. & H.

RHEOSTATS AND ELECTRIC CONTROLLING DEVICES

THE CUTLER-HAMMER MFG.
& Edge, Sidney, Australia.
Kilbourne & Clarlt Co., Seattle, Wash.

Edge

&

For
PUTINUM FOR TELEPHONES, PLATINUM FOR ELECTRICAL INSTRUMENTS.
W. lell PLATINUM in any quantity, either large or small. We buy PLATINUM ar anything
in

PITTSBURG.

Lamps

Incandescent

Everythinq

and

Else.

:bj^k:£>i^ 4& 00.9
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

PLATINUIM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.

PLATINUM,

GO.

MAIN OFFICES AND FACTORY— MILWAUKEE
BRANCH OFFICES — NEW YORK, CHICAGO

Slurtevanl Engineering Co. Ltd.. London, Eng.

containing

'

'~

Write for them.

everything about them.

tell

Newark. N.

any quantity.

New York

J.

Office.

120 Dbertv

Street

ALPHABETICAL INDEX— TO ADVERTISEMENTS.

Adams-Bagnall Electric Go..—
Akron Smoking Pipe Co
30

Allen Company, L. B
15
Ailis-Chalmers Company ... 30
Alphaduct Mfg. Co
1
American Battery Co
30

Amer. District Steam Co
5
Amer. Electrical Heater Co. .30
Amer. El. Telephone Co
I9
American Electrical Works ,,15
AmericanKefl.A Lighting Co.l4
American School of Corresp 7
Amer. Steel & Wire Company i
Anderson <& Sons, W. H
27
Arnold Electric Power Station
.

Co
Audel & Company, Theo
Babcock A Wilcox Co
Badt, F. B
Baker

17
18

10
17

& Company

Barnett Company, G.

3

&H

Chesapeake ct Ohio By
26
Chicago & Alton Railroad
8
C.&N. W. E.R
26
Chicago Edison Company .4, 16
Chic. Fuse Wire & Mfg. Co.. 30
Chicago Insulated Wire Co. I
Cliicago Lumber & Coal Co..2i
C. M.&St.P. R.R
18
Chicago Pay Station Co
19
Christensen Engineering Co. 2
Columbus lus. Wire A, Br. Co. 26
Consumers Carbon Co
8
Continuous Rail Joint Company of America
13

H
25
Wire & Cbl. Co. 1

Coolidge, Marshall

Crescent Ins.

Crocker-Wheeler Company

.

Crumb & Company, W. H
Cutler-Hammer Mfg, Co
Cutter Elec.

& Mfg.Company

9

1

—

& W.

Bissell.G.W

17

Duncan

13

Dustin Co., Chas.

A

Bonville,

—

Co., J. S

Edward

Bossert El. Construction Co.. 30
Brooks, Hall L
21

Brown & Leasure
Bryan, Wm. H
Buffalo Forge Co

17
,

.

17

30

Camp Company,
Carman

A;

H. B
7
Co., Charles Whit-

ney
Carney Bros. Co

17

27

Central Electric Co
5
Ceutral Manufacturing Co.. .27
Central Telephone & El. Co. .19

Chase-Shawmut Company. ..11

Electric Mfg. Co,.. .29

E
Lamp

17

Economical Elec.
Co.. 1
Edison Decorative & Miniature Lamp Department
14
Edison Mfg. Company
U
Edwards & Company
26
Electrical Engineer Institute. 1
Electric Appliance Company. 14
Electric Storage BatteryCo.. 3
Electrician Pub. Company... 12

Evans, Aimirall &, Co
Faries Manufacturing Co

FarrTel

Fulmer Lumber

Co., D.

22

General Electric Company ... 4
General Incandescent Arc
Light Company
18
General Incand. Lamp Co
Goltz Engineering Co
15
Gould Storage Battery Co.... 6
Great Western Smelting A
Refining Company
Green Fuel Economizer Co. 8
Gregory Electric Company .,16

—

—

9

3

& Const. Supply C0.I8

Hart Mfg. Co
11
Hartford Steam. Boiler Inspection & Insurance Co...—
Hazard Manufacturing Co.. ..—
Helios-Upton Company
4
Hobart Elec. Mfg. Company., l
Hoffman, G.
16
Holmes Fibre- Graph. Co
Huebel Company, C.J
27

W

—

Humphrey, Henry

H

Illinois Electrical

Mfg. Co... 16

Illinois

17

Maintenance Co

16

Incandescent Electric Light
Manipulator Company
30
Indiana Rub. & Ins. W. Co.
1
India Rubber & Gutta Percha
.

.

—
—

Insulating Company
Intemat'l Corres. Schools .
International Tel. Mfg. Co. ..19
.

. .

Jeffrey Manufacturing Co.... 8
Jewell Electrical Inst. Co. ..

Federal Electric Company...—

'Bx^v

M

,

3

Beardslee Chandelier Mfg. Co.- Beidler & Co., Francis
27
Berthold & Jennings
27

Barron

D.

~

17

Fuse Company
Dearborn Drug & Chem. Wks. 8
Diamond Meter Company ... 2
Diebl Manufacturing Co
7
Dixon Crucible Co., Joseph.. 8

30

A Co., Chas. E
Fisher Electric Company
14
"For Sale" Advertisements.. 16
Ft. Wayne Elec. Works., Inc.29
Fowler, John H
22
Franklin Eng. & Elec. Co ....
Felt

Ol^Aslfiod

o£

Thomas J

15

Kartavert Manufacturing Co.—
Kellogg Switchiroard & Supply Company
19, 22
27
Klein & Son, Mathias
Kohler Brothers
17

Kokomo

&

M. Co ...

.

18

Leather Preserv. M. Corp....

9

Leffel

&

Tel.

Co.,

El.

James

8

Lindsley Brothers Company.. 24
Lowell Model Co

—

N. Y. Safety Steam Power Co. i5
Norton Elec'l Instrument Co. 13

O. C.

Lumber Company

Paiste Co., H.
Parsell

&.

Roller

Maley, Martin
Ma] tby Lumber

15

—
Company

. .

.27

Marinettelron Wks. Mfg. Co. 8
Marshall-Sanders Co

Matthews & Bros.. W. N
Mayer Engineering Co
McLennan & Company, K,

9
15
15
.

..14

& Weed

&.

&

Co.

,

Co..

Wm
Eugene

Murdock Parlor Grate Co

Lamp Co

27

W

Phelan. D.
Phelps Company

37
14

Eugene P

15

Phillips Insulated Wire Co. .15
Phcenix Glass Company

—

Phosphor-Bronze

S.

Co

8

Pignolet, L. M
14
Pittsburg & L. S. Iron Co. 20 27
Porter Cedar Company
37

—

Rauscher, John

Company

9

Stow Mfg. Company

l

Stromberg-Carlson Tel. Mfg.

Company

19

Sturtevant Company, B. F...30

Thompson Son & Co

16

—

Toerring Company, C.J
Torrey Cedar Company ...

.27

—

Wagner Electric Mfg. Co
Wagor Mfg. Co.,P. R

27

Scheeffer Instrument Co

25

Schott.W.H
Schureman & Hayden

J6

—
9

14

—

National Conduit &, Cable Co.l4
National India Rubber Co. ..—
Naugle Tie Company. E. E...23

Nernst

24

—
& Lundy
Sawyer-Man Elec. Company.—

—

Mueller
Munsell

14

Pendleton & Gilkey
Perrizo&Sons

W

Station Equipment Co
(6
Sterling & Son, W. C
27
Sterling Electrical Mfg. Co. .14
Sterling Electric Company.,.—
Sterling Varnish Co., The
1
Stewart Electric Co., John A. 17
Stilwell-Bierce & Smith- Valle

Valentine-Clark Co., The.... 26
Vreeland. B. F
26
Vulcanized Fiber Company 30

Brothers
14
Mechanical Appliance Co.... 9
Mechanical Boiler CleanerCo. 8
Metropolitan Tel. & El Co. ..18
Mica Insulator Company

Morse Cedar Company

I

—

Motor Co

standard Underg. Cable Co..—
Standard Varnish Works
14
standard Vitrified Cond. Co. 2
Stanley, Arthur F
13
Stanley Instrument Co
is
Stanton, LeRoy
17

Reislnger, .Hugo
13
Replogle Governor Works..
9
Reynolds El. Fiasber JIfg.Co.—
Rice, Cyrus \V
14
Roebling's Sons Co., J. A
30
Rooney-WestburvEl.Lmp.Co.14
Rose Electric Company
16

McNamara

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The

1

T

&

Paragon Fan

Phillips,

Machado

22

Okonite Company, The

—

Triumph

Electric

Co

13

.

Sargent

—
17
16

Shelby Electric Company
1
Simplex Electrical Co., The.. I
Simples Elec. Heating Co. 14
.

Smith

Co., S.

Morgan

.

18

Spies Electric Company
14
Sprague Electric Company... 3

13
Standard Pole & Tie Co
New York Ins. Wire Co
18
.A.cl^%reirt:lsie]33.ei3.1:fi»
E*ae:e

1, 8, 13, 14,

Ixi.de3e

Johnston,

See

27

O.

U.

S.

Electric Mfg.

Co

19

.

.

5

—

Walsh's Sons & Company.... 16
Western Electric Company... 7
Western El. Supply Co. ...10, 11

Westiughouse
Electric
Manufacturing Company

&
28

Weston Electrical Inst. Co... I
Whitehead Machinery Co. ...16
Whitmore. A. E
27
Wisconsin Central R. B
8
Worcester Company, C. H....21
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

^

STOCK.

Arc Lamps,
Circuit Breakers,

Etc., Etc.

#1

Ul kl

CHICAGO EDISON COMPANY, 139 Adams

Sfreei.

uO.
CHICAGO.
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In

GENERAL

COMPANY'S

ELECTRIC

Vi

Type "H" Transformers
OIL COOLED.

The

high quality of insulation and low and uniform tempera-

ture-rise throughout all parts of the

Type

H

durab

lity.

-

windings are characteristic

core type Transformers and have

Write

for

Pamphlet

of the

made them famous

for

Vi
V;

9114.

k

GENERAL OFFICES
CHFCAQO OFFICE: nonadnock

:

SCHENECTADY,
Sales Offices in

Block.

all

N. Y.

Vi

large cities.

V;

%
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H-U.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

January

17,
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COLUMBIA LAMPS
No
Need

LONGEST LIFE
HIGHEST EFFICIENCY
UNIFORM CANDLEPOWER
CORRECT PRICES

to

Wait.
«5Sr^3a.

^

IT

Sliipped

from

Chicago
Stocl(.

^

(Mx^ €krfrir€mn|iaug,

NEVER

^

GENERAL ABEMTS,

fT

Work

'

Nothing

for

But increase your receipts by installing our system of Underground Steam Heating Mains, and sell your exhaust steam for heating purposes for t-wo or three
times the cost of production. You can furnish steam heat, electric light and
po'wer in large buildings which now have their O'wn boilers, engines and electrical
equipment. As these buildings require b3ilers to furnish steam for heating, they
also install engines to furnish their own power and light. If you will add to your
equipment h°ating by exhaust steam, all this apparatus can be taken out of
buildings, and you can furnish the same with light, heat and power.
We have installed over two hundred and fifty heating plants for electric
companies in different cities of this country.
this year thirty-fl.ve new plants.

,

AVENUE, CHICAGO.

264=266-268=270 FIFTH

Don't

^

NEVER

't^. DI3APP0ltfT3

&
»j
A'
ftw!^'

So far

At the present time when

fuel is very high in
advantageous for electric
companies to install our system of exhaust steam
heating. We will guarantee that a company can
pay all their station expenses and interest on the investment for
steam mains from the sale of their exhaust steam.
price, it is especially

Write

'^00.001

for our pamphlet.

AMERICAN DISTRICT STEAM

'^OFIT/A

^00.00

000.000

GO.
11(11.

Mention
Western Electrician.

LOCKPORT,

N. Y.

ARE
YOU SATISFIED
WITH YOUR PRESENT EARNINGS?
If

not then

why not

enco\ira.ge the use of our

Single Phase Self Starting AX. Motors
on your circuits? Yo\i can materially increase your day
load and consequently make your investments earn you

INCREASED DIVIDENDS.
Advise us

TYPE "B" MOTOR. CAN BE
MOUNTED ON SIDEWALL
OR HUNG INVERTED FROM
CEILING.

that we

of

the

difficulties ^vhich confront you,
offer a. solution of same.

may endea-vor to

WAGNER ELECTRIC MANUFACTURING COMPANY
ST. LOUIS, MO., U. S. A.
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Gould Storage Battery
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1903

Co.,

NEW YORK.
Storage Battery Installations
FOR

RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

COULD

BOOSTER SYSTEMS.

C, E-M-F

SALES OFFICES:
Chicago, Rookery Building
New York. 25 West 33d Street
Pittsburg Engineering Company, Pittsburg. Pa.

Boston, 53 State Street

Century Electric Company, San Francisco, Cal.

WORKS: DEPEW,

TRADE MARK.

Bulletin Mo. 2, dexerlblng

N. Y.

"GOULD BOOSTER SYSTEMS," on

application.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjnsters, Inc. Lamps.

Contractors and Electric

Manipulator Co.

Inc. El. Lt.

Anchors <TeL A TeL)
Matthews

&.

Bro..

W-

N'.

Central Electric Co.

Edwards A Company.

Correspondence Schools.

Babbitt 9Eetal and
Solder.

,
„
Western Sm. and Refg. Co.

Batteries and Jars.
Edwards

Bells, Bnaaers* Etc.

Rauscber. John.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.
JIfg. Corp.

Beltins*

Leather Preserver Mfg. Corp.

Blowers.
Buffalo Forge Co.
Sturtevant Co.. B. F.

Mechanical BoilerCleaner Co.

Boiler Componnds.

Dearborn Drug & Chem. Wks.

A

Wilcox Co.

N. Y. Safely Steam Power Co.

Books. Electrical.
Audel & Company. Theo.
Electrician Publishing Co.

Bmshes.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Flbre-Graphlte Co.

Western Electric Company.

Cable

n angers.

Barron

&

Co., J as. b.

Western Electric Co.

Gables. (Seelnsulated Wires.)

Points and

Chicago Edison Co.
Consumers Carbon Co.
Electric Appliance Co.
Relalnger. Hago.
Western Elect. Supply Co.

^
^
Chrlatensen Engineering Co.
Smith Co., S. Morgan,

,

Chains.

Wayne

A

Hand-

Coils and Magnets.
Western Electric Co.

CommntaCor Componnd.
Allen Co., L. B.
McLennan & Co., K.
Mf.i,'.

Camp Company,

H.

Elect.

li.

Supply Co.

Conduit Rods.
Barron A Co.. Jas.

A
Edison

Construction
Parseli

Economizers,

Co.

Fn«>^l.

Green Fuel Economizer Co.

Electric Heatins Appl.

General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.
Electric !$i?ns.
Federal Electric Company.
Goltz Engineering Co.

S.

A Weed.

Spies Electric Company.
Western Electric Co.

ACo

Chas. Whitney.
f'rumb A Companv. W. H.
Felt v\: Co.. Chas. E.
Humphrey. Henry H.
Kohler Brothers.
Mayer Eni,'ineering Co.

Sargent
Scbott.

.

& Lundy.
W.

H.

Stanton. Le Roy W.
Electrical Instruments.

Electric Appliance Co.
Ft. Wayne Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Light Co.
Jewell Elec'l Inst. Co.

Machado A

Roller.
Elec'l Instrument Co.
PIgnolel. L. M.

Norton

Repairs.

Co.

W.
Brown A Leasure.
Bryan, Wm. H
(.'arman

Sfheeffer Instrument Co,
Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. & Mfg. Co.

Weston

Insulated Wires and Cables— Slagrnet Wires.

Engines. Steam.

American
American

Allis-Cbalmers Company.
Butfalo Forge Co.
X. Y. Safety Steam Power Co.
Sturtevant Co., B. F.

Pan

Co.

Crescent Ins. Wire

Hazard Manufacturing Co.
Indiana Rub. A Ins. WireCo.
India Rubber A Gutta Percha

Crocker-Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Western Elect. Supply Co.
Westinghouse Ei. & Mfg. Co.

Pibre.
Kartavert Mfg. Co.

Vulcanized Tibre Co.

Files.

^H.

Barnett Co„G.

Insulating Co.
KeUogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WireCo.
OkoniteCo., The.

Monarch Fire Appliance Co.
Bearaslee Chandelier Mfg.Co.

Revnolds Elec, "^^
Flasher Mfg.
Co.

Mffe. po.

Forges,
Buffalo Forge Co.
Sturtevant Co.,B. F.

Electrical Tnst. Co.

YVire.

Central Electric Co.
Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.

Western Electric CompanyWestern Elect. Supply Co.
General Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Fisber Electric Company.
General Electric Co.

Western Electric Co.
Western Elect. Supply Co.

and

Electrical

Glassw^are.
Phosnix Glass Co.
Elect. Supply Co.

Western

Graphite Specialties.
Dixon Crucible

Co., Jos.

Holmes Fibre-Graphite Co.

Heating (Exhaust
Steam— Mot Water).
Amer. District Steam Co.
Evans. Almlrall

A

Co.

Heating and Ventilating Apparatus.

Incandesent Electric Light
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Insulating Slaterials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub & Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insxilated WtreCo.
OkoniteCo.,The.

XI^S* A.li>tfcal>etloal IxixCLgx.

Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

liamp Gnards.
WagorMfg. Co.. P. R.
Ijamps, Are.
Adams- Bagnall Elec. Co.
Central Electric Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

IJamps, Incandescent.
Chicago Edison Co.
Economical Elec. Lamp Co.
Edison Decorative A MlniaDept.

General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Companj'.

Rooney-WestburyEl.Lmp.Co.
Sterling Electrical Mfg. Co.

IJamps, Inc., Adjusters.
Manipulator Co.

Lamps, Incandescent—
Replacers A Cleaners.
EL

L»mp«,
Nernst

Manipulator Co.
IVernst.

Lt.

Lamp Co.

Westinghouse EL A Mfg.
Linemen's Climbers.
Anaerson A Sons, W. H.
Klein A Son. Mathias.

Co.

Allen Co.. L. B.
AVeslern Electric Co.

Speaking Tubes.
Central Electric Co.

Plates.

Edwards A Company.-

Murdock Parlor Grate Co.
JVippers and Pliers.
Klein & Son, Mathias.

Eleciric Appliance Co.
Western Electric Co.

Western

Johnston. Thomas
Rice, Cyrus W.

American

Phosphor Bronze.

Electric Storage Batterv Co.

Gould Storage Battery Co.
HeiiosUplon Co.
Si\'itch boards (Slate

Poles and Ties.

Beidler A Co.. Francis.
Berthold & Jennings.
Brooks, Hall L.

and

Carney Brcs. Co.
Chicago Lumber A Coal Co.
Coolldge, Marshall H.
Fowler, Jobn H.

Telephones, Telephone
Material and Sn-itchboards.

American

J.

Stanley, Arthur F.

Sturtevant Co., B. F.

Sterling Electric Co.

Tools.
Klein

Co.

Wks., Inc.
General Inc. Arc Light Co.
Scheeffer Instrument Co.
Westinghouse El. A Mfg. Co.

Co.-

Central Electric Company.
Christensen Engineering Co

Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Co.

Morgan.

Stilwell-Bierce Smith- Valle.

Pulleys.

Trucks, Electric Car.

Morgan.

Bail Bonds.
American Steel & Wire Co.

General Electric Co.

Westinghouse EL A Mfg. Co
Tnrbines.TTater Wheels
Leffel

Smith

Bail Joints.
Continuous Rail Joint Company of America.
Gt.West.Sm.and Refining Co.

Befiectors and Shades.

American Refl. A Lighting Co.
Farles Manufacturing Co.
Western Electric Co.

Smlth-Valle

Standard Varnish Works.
Sterling Varnish Co.

TnloanLEed Fibre.
Vulcanized Fibre Co.

W^aterW he el Governors
Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.

Cutler-Hammer Mfg. Co.

National India Rubber Co.
Co.. The.
Philllpslnsulated WireCo
Roebling's Sons Co., J. A.

General Electric Co.

Okonlte

Gen'l Inc. Arc Lt. Co.
Western Electric Co.
Co.

Simplex Electrical Co.
Stanaard Underground C. Co
Western Electric Company.

Second-Hand Mach'y,
Dust In Co Cbas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
III. Vaintenance Co.

Wire, Bare.
American

W. N.

•

Equipment Co.
John
Thompson, Son A Co.
.

Walsh's Sons & Co.

Whitehead Machinery Co.

Steel

A Wire Co

Central Electric Co.
Chicago Insulated Wire Co.

' Electric Appliance Co.

Station

Stewart Electric Co

Co., Jas.
Co., S. Morgan.

Tarnishes.

Bheostats.

& Mfg.

A

Stilwell-Bierce

Refiners.

Rose Electric Company.
Scnureman & Hayden.

Heters.

A

Western Electric

Jeffrey Mfg. Co.

Bro.,

A Sons. W. H
Son, Mathias.

Anderson

Transformers.

Porcelain.
Akron Smoking Pipe

Matthews &

Telephone Co.

Stromberg-Carlson Tel.M. Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

.

Mechanical Draft.

El.

Central Electric Co.
Centra] Tele. A Elec. Co.
Chicago Pay Station Co.
Farr Tel. A Const. Supplv Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. & EI. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.

E.

(3Ietal).
Hoffman, Geo. W.

El.

illarble).

Bonville. Edward.
Maley, Martin.
McNamara Brothers.

D. M.

O. C. Lumber Company.
Pendleton A Gilkey.
Perrizo & Sons.
Phelan. D. W.
Plttjburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrev Cedar Co.
Valentine-Clark Co., The.
Vreeland. B. F.
Whitmore, A. E.
Worcester Co., C. H.

S.

Wire Co.

American Battery Co.

and

baker & Company.

Maltby Lumber Co.
Morse Cedar Co.
Mueller A Co,, AVm.
Naugle Tie Company, E.

&

Steel

Storage Batteries.

Phosphor BronzeSm.CO-.Ltd.

Sold.

Co., S.

Inst. Co.

Springs.

Platinum Bought

Smith

Supply Co.

Weston Electrical

J.

Fulmer Lumber Co.,
Huebel Company, C.

Elec.

Speed Indicators.

Patent Attorneys.

Westinghouse

(See Insulated Wires.)

Manufacturers* .Agent.

Wayne Elec.

ame

ft

Keceplacles.

and Paste.

£1. & Mfg. Co,
Dynamos and

Chicago Edison Co.
Gregorv Electric Co.
Illinois Electrical Mfg. Co.
Schureman A Hayden.

Magnet Wires.

Ft.

Westinghouse
iUTotors. (See
Motors).

A:

PaisteCo., H. T.

Soldeiing Sticbs. Salts

Be -Win ding— Repairs.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Western Electric Co.

Diamond Meter Co.
Duncan Electric Mfg.

Sockets

General Electric Co.
Jeffrey Mfg. Co.
Western Electric Co.

Stilwell-Bierce Smith- Vaile.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Inc.

JUining Apparatus, Elec.
Crocker-Wneeler Company.

Smith Co.,

Elec. Co.

Shelby Electric Co.

Inc. El. Lt.

Bonville, Edward.
Maley, Martin.
McNamara Brothers.

PoTTcr Transmission
Machinery.

Electric Appliance Co.
General Electric Co.

Sawver-Man

Slate.

PoUsh

Central Electric Co.

lureLamp

9Iica.
Mica Insulator Co.
Munsell Bi Co., Eugene.

Lindsley Bros. Co.

Central Electric Co.

Holders, Inc. Lamps.

A

F.

Iiightning Arresters.

Buffalo Forge Co.
Sturtevant Co., B. P.

Inspection

•

Eugene

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.
Toerring Co., C. J.

Flexiblev Shafts.

Globes

Phillips,

Junction Boxes.

Fire Extingnoiskers.

Fuses and Fuse

A Cbl. Co.

Electric Appliance Co.
General Electric Co.

Buffalo Forge Co.
Central Electric Co.

Stow

Electrical Works.
Steel A Wire Co.

Central Electric Co.
Chicago Insulated Wire Co.
CoUimbus Ins. Wire A Brass

Outfits.

Chase-Shawmut

Diamond Meter Co.
Duncan Elec. Mfg. Co.

('o.

Central Electric Co.
Electric Appliance Co.
National Conduit A Cable Co.
Spraerue Electric Co.
Standard Vitrified Cond. Co.

Chicago

Triumph Electric Co.
Wagner Electric Mfg.

Central Electric Co.

Conduit and Conduits.

Western

Sturtevant Co., B. F.

Hissell, G.

Jeffrey Mfg. Co.

Alpljaduct

General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Mechanical Appliance Co.
Parseil -& Weed.
Schureman A Hayden.
Sprague Electric *Co.

Badt. F. B.

line ^nachlnery.

line.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
& Weed.

Parseil

Flashers.

Mfg. Co.

Coal and Ashes

-

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.

Elec. Wks.. Inc.

Western Electric Company.
Westlnghouse El. A Mfg. Co.

Jeffrey Mfg. Co.

Engines, Gas and Craso-

Fixtures* Oas and Elec.

ical Engineers.
Arnold Elec. PowerStat'nCo.

Circuit Breakers.
Ft.

Co.

:Sf otors.

Electrical and^SIechan-

Jeffrey Mfg. Co.

Cutter Elec.

& Electro.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.
Electric Kailvrays.
Crocker-Wbeeler Company.

Plates.
Central Electric Co.

Castines.

Franklin Eng.

EleTators-Conveyors.

Central Electric Co.
Christensen Engineering Co.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Chase-Sbawmut Company.

Carbons,

Ft. Wayne Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Marshall-Sanders Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Dynamos and

Standard Varnish Works.
Standard Yitritied Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Sturtevant Co., B. F.
Western Electric Co.

Cuts.

Boiler Cleaners.

General Electric Co.

Whitehead Machinery Co.

Bossert Elec. Const. Co.
Central Electric Co.
Chase-bhawmut Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.

Electric Appliance Co.

Bahcock

and

Western Electric Company.
Svritchei^.

Edwards A Company.

Boilers.

Pins

Cut-Outs and

Central Electric Co.

Leather Preserver

Cross-Ami Bracew, Etc.
Anderson A Sons. W. H.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.
Western Elect. Supply Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing:.

Electrical Engineer Inst.
Int. CorresDond. Schools.

Benhold A Jennings.

Company.

&,

American School of Corresp.

Cross-Arms,
Brackets.

Central Electric Co.
Edison Mfg. Co.

Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

Crocker- Wheeler Company.

Western Electric Co.
Wesiinghouse Elec.AMfg.Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Electro-Plating Mach'y.

Plants.

Crociver-Wbeeler Co.
Ft. Wavne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Annanclators.

Gr.

liiffht

A.

Okonlte Co., The.
PhiUlps Insulated Wire Co.
Roebling's Sons Co., J. A.
W Standard Underground C. Co.
Western Electric Co.
Western Electrical Sup, Co
'

o« JV^a-veirtlsiemeiats CSee f^^ee 3*

^anuafy

WfiStEtlN

igSJ

t^,

TH£ H.
"Camp" Standard

CAMP

B.
=

ELfectktciAM

CO.

MANUFACTURERS OF=

Vitrified

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.

Installers of

SALES OFFICES:

Room

170 Broadway,

85 Hartford Building, Chicago.

New

York.

LEARN HOW

TO WORK TO THE BEST ADVANTAGE. LEARN HOW TO USE
YOUR BRAINS INSTEAD OF YOUR HANDS. LEARN HOW
TO INCREASE YOUR WORTH TO YOUR EMPLOYER AND
TO YOURSELF. LEARN MORE AND EARN MORE. LEARN

ENGINEERING
IHSTRUOTIOM UNDER MEMBERS

or FACULTY OF ARMOUR

INSTITUTE OF
TECHNOLOGY.
Main

BuiLDix..
ARMOUR Institute.

1

Me- hani'-al

'

|

]

KiPPiricai

|

|

Perspeciive Urawine
Sheet Metal Woric

|

Heattng

!

1

1

Stationary

1

Navisiation

1

Archtteoture

1

t

Marine
Locomotive

|

|

1

|

Mechanical Drawine

1

Mark X

Manufacture

I

Warp Preparation and
Weaving

|

Ventilation

|

Woolen and \Vorsted

I

|

Plumbing

Textile Desien
Telegraphy
Woolen and Worsted
Cotton Manufacture
Finishing
Knit Goods
Chemistry and Dyeing
in front of course interested in.
|

|

i

|

|

|

1

I

|

Name
Street

|

1

Age
and No.

City

State

Western Klpcirlcian.
(Jut out coupon and mail

to

American School of Correspondence,
ARMOUR

AT
INSTITUTE OF TECHNOLOGY,
CHICAGO, ILL.

THE DIEHL FAN CATALOGUE
descrtbe the Coleman device for diffusing the air over
!4 of the circle. Can be attaohed to any make of Desk
Bracket or Trunion Fan. Operates on any speed or angle.
Positive in operation, attractive in appearance, simple in
construction. Send for prices and cataiogife

will

nearly

We will

also describe a

electrolier

new CEILING FAN, with and without

attachment.

4 blades, 2

or

3 speeds.

.

.

.

.

,

WRITE US AT ONCE.

Vane Conoectlng
Strip

Guard Suppnrt
Adjustmeat Hole in Support

Diehi Manufacturing Co.
i

2-inch Desk Fan with Coleman
Guard and Deflector Attached.

ELIZABETHPORT,

N. J.

Showing Details of Wechanlsm.
Cannot Get Out of Order.
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AND BOILERS
PROTECTED
^"V VJSIIM<»

POWER INCREASED

Dearborn Vegetable Boiler Compounds.
MADE TO SUIT THE WATER AS PER ANALYSIS.

OMEIIVIICAl- ^A/ORKS.
27-34 RIALTO BUILCINC, CHICAGO, ILL.

"VA^IMI.

Telephone: Harrison 3930 and 3931.

ARE YOU LOOKING FOR MONEY?
If so,

buy WALRATH QtS OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH

An item worth considering at the present price
of coal. Special designs
for

Received the Highest Award at
the Pan-American Exposltloo.
It will

ELECTRIC LIGHT and

See
our free booklet "Green's

Economizer"

de-

for

^

tailed information.

THE GREEN
FUEL

ECONOMIZER

MARINETTE IRON

WORKS MFG.

/

CO.,

CO.,

MARINETTE, WIS.
AGEN'CIES—

IVIatteawan, N, Y.
Sole maDDfacturers In tbe U.

produce as good a com-

mercial light as that of an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Relia"ble.
fcend for Catalogue \V.

POWER PLANTS.

901 Fisher Building, Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Biiou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway. New York.
Mackay Engineering Co., 100 Boylston St., Boston.

S A.

Strong, Carlisle

.t

Hammond Co.,

Cleveland.

THE ONLY KNOWN METHOD OF
KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.MA50N Manager.

We STERN Un

4-13

I

N B UILDIN G.

CO.

CHI C A G

0.

SAMSON TURBINE
you are contemplating the improvement of a water-power where a
This is especially
will be required, we can interest you.
true if you wish to use the TURBINE for driving GENERATOR or
If

TURBINE

DYNAMO.
HIGH EFFICIENCY at REDUCED GATEAGE, QUICK SPEED,
BALANCED GATES, are just a few of the many points of excellence
embodied

in the

SAMSON.

JAMES LEFFEL &

Write Dept. D.

for catalog.

CO., Springfield, Ohio, U.S.A.

THEJEFFREYMFG. CO
CCLUMBUS.OHIO.

"

THE ONLY "WAY "

to own one of these beautilul calendars is
to send twenty-five cents, with name of publication in which you read this advertisement,

Geo. J. CHARLTON.General Passenger Agent,
Chicago & Alton Railway, 328 Monadnock
Building, Chicago, III.
The best railway line between Chicago,
St. Louis, Kansas City and Peoria.
to

FOR CATALOGUE,

JEFFREY"!^ CHAINS

ART CALENDAR
Fourj^raceful poses from life; figures ten inches
high, reproduced iu colors. Highest example
of lithographic art.

Northern Wisconsin Resources.
Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timber and splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.

BookPROMPTOrders
GIVEN

ATTENTION.

Electrician Publishing Co.,

tunities

/"'ARBONS

t

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 135,

JOSEPH DIXON CRUCIBLE COMPANY,

REG.TRADE MARKS

Jhe Rhosphor

Jersey Cm-, N,

J.

Bronze SmeltingCo.Qmited,

2200 Washington AVE.,PHiLADEL.PHiA,
"ELEPHANT BRAND PHOSPHOR-BRONZE^

ila

INGOTS.CASTINGS, WIRE, RODS.'SHEETS, ETC.

.'/% .,/>/i,>.%c„f

— DELTA METALFORCINGS
CASTINGS, STAMPINGS
«ND

^^/j\j^
.

W.

H.

KILLEN, Land

&

Induslrial Com'r;

JAS. C. POND, General Passenger Agent,

ORIGINAL AND Sole Makers

IN

THE U.S.

Wisconsin Central

Ry.,

MILWAUKEE.WIS.

Suite

BIO Mamuette

BIdg..

CHICAGO.

JEWELL

ELECTRICAL INSTRUMENT CO.,
UNION PARK CT., CHICAGO.

61

AMMETERS, VOLTMETERS,
OHMMETERS. Tel. Monroe 029.

CARBONS
OONSUIVIERS

CARBON

LANCASTER, OHIO.
Carbons

of all kinds

and

CO.

U. S. A.
for all purposes.
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17,
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford

for pumping water for House service, Hydraulic Elevator service
:
Mills desiring an independent water supply, also for Mine Work and

an excellent means

Factories

and

:

:

WATER WORKS SUPPLY.
Can be

located wherever electric current is available,
after once installed.
We make steam and power
:

no attention
::::::::::::;

and require

little

PUMPING MACHINERY FOR ALL

or

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wlieels

THE STILWELL-BIERCE & SMITH-YAILE
DAYTON, OHIO,
New

York: 141 Broadway.

Chicago: 311 Dearborn St.

Philadelphia: 612 Arch St.
Cleveland: 1116
New Orleans: 304 Hennen Bidg.
Sales Aglats:

New England

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
BIdg.

Bldg.

FREDERIC NELL, 97 Queen Victoria St., London, Bng.

56 to 3

E. P.

AUSTIN, Smith

WATSON

H. p.

CO.,

A

U. S.

BIk., Pittsburg.

,0 to 254 K.

W.

MULTIPOLAR
MOTORS AND GENERATORS,
EFFICIENT AND DURABLE.
We build Motor-Cenerator Sets, Ventilating Fans, Forge Blowers,
Back-Geared and Vertical Motors. Our Designs, IVIaterial and
Worlimanship are as near Perfection as is possible.

THE

A.ND

icnMN>ailri

GO Vl^\

Send

STANDARD WATSON MOTOR.

MECHANICAL

APPLIANCE

CO.,

MILWAUKEE, WIS.

for Bulletin No. 65.

MONON ROUTE
A(^D C.M.aP

WE BUY OLD

Rjwyj

LUXURIOUS PARLOR.AND DINING
CARS BY DAY.
PAlJkCE 5LEEPINCAND COMPAPThAKf^T C.f*L-ptS BY NICHT.
© TRAJIMS D,A,IUY BBTWEEN
CHICAGO AND THE OHIO RIVER
VM.M*SaEl.

''*'°'"""

rRUKJ.DEEEU3rhn.Aua.utT.

CHASHROCKWEa

CHICAGO.

™"H«

BELTS

OK SCRAPS. ANY SIZB

OK.

The Evans-Almirall Hot Water System

WE

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.
27 W. MONROE

ST..

CHICABO.

of Central Station Heating.

KO BACK PRESSURE. ONLY OXE LINE OF PIPE NEEDED.
SEND FOR CATALOGUE.

CONDITION.

EVANS, ALMIRALL & CO.,
205 MONADNOCK BLOCK,
NEW YORK,
CHICAGO.
BOSTON.
pit^p«i>p iH 'iP<H»nFWi>*'^**^y ''* "" Wi'lP'^P
I

wfeei

Governors

For Electric Light, Power and Railway Stations,
Also Paper and Textile Mills.
IVf are

now frefared to

GUARANTEE ABSOLUTE SATISFACTION
Write for References in your Locality.

The Replogle

Governor

Works,

HIGH 4 CHESTNUT SIS., AKRON, OHIO.

IT IS

TO YOUR INTEREST

buy sockets that will pay you the greatest returns on yc
investment. At this day a socket which was considered a go
article two or three years ago is
not the best that can be had now.
The socket up to the minute
must notonlydo its work perfectly for years to come, but must be
quickly and cheaply installed.
]^« Socket is produced by
machinJol ^^^omaX\c
"^^
ery all parts absolutely uniform, binding screws
easily accessible for wiring shells
and caps in perfect alignment
without any bungling third
screw, linings that never drop
out, but can be easily removed
with the fingers.
These are some of the extras
not found in others which you

to

get by specifying

M-S

Sockets.

M.-S.

KEY SOCKET.

MARSHALL-SANDERS COMPANY.
30I

CONGRESS

ST.,

-

MILLS BUILDING, SAN FRANCISCO.
NEW YORK BLOCK, SEATTLE. WASH.

-

BOSTON, MASS.

STIMSON BLOC. LOS ANGELES.

MONADNOCK

BIDG., CHICAGO.
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NEW TYPE

M OLONE Y TRANSFORMERS
Highest All-day Efficiency
Electrically

\

Lowest

Possible

Regulation

We

will ship

they not be what
will

Core

and

them on

we

Commercially

and

Losses

Ventilation

days'

thirty

claim for

Perfect

trial,

should

them, return and we

pay freight both ways.

Western Electrical Supply Co.
LOUIS. MO.. U.

ST.

General

ONE

Sales

S.

A.

Agents

HORSEPOWER

ILLION

-OF-

&

Babcock

Wilcox

Boilers
ARE

IN

DAILY USE

IN

ELECTRICAL GENERATING PLANTS
They are used

RL-D'S

in

a greater percentage of

BEST l»0\A/ER

PI-AIM

than any other single detail of steam machinery of any one make.

SEND FOR OUR BOOK "STEAM."
BRANCH OFFICES:
BOSTON, 3B Federal Street
PHILADELPHIA, IIW-IIU North Am.

SAN FRANCISCO,

BRANCH OFFICES:
BItlg.

The Babcock & Wilcox

32 First Street

PITTSBUROH, 1218 Frick Building.
NEW ORLEANS, 339 Carondelel Street.

85

Liberty

St..

NEW

YORK.

Co.,

CHICAOO,

12 IS Marquette BIdg.

ATLANTA, OA., 817 Equitable BIdg.
CLEVELAND, 706 New Baglaad BIdg.

MEXICO CITY, 7 Avenlda Juarez.
HAVANA, CUBA, 116% Calle delaHabaaa.

:
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17,
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WESCO ELECTRICAL
WE CARRY

IN

most complete

one of the

LOUIS STOCK

ST.
lines

SUPPLIES
and construction

supplies

of

material in the U. S., and are prepared to ship

promptly any-

thing pertaining to the operation, maintenance or equipment of
Isolated

and Central

Plants

phone Lines and Exchanges.

We
guarantee
they

as

We

laM^:

handle nothing but the

back

is

be

can
issue

of

on

all

You ought

to

very

best

our goods.

Our

first-class

catalogues

material
prices

and

are

our

as

low

material.

our

covering

have

and Tele-

Stations, Electric Railways

various

lines.

them.

WESTERN ELECTRICAL SUPPLY CO.
ST. LOUIS,

EDISON

MO., U.

S. A.

"SHAWMUT"

BATTERY FAN OUTFITS
...WITH...

ENCLOSED FUSES

EDISON PRIMARY CELLS
Are the only efficient battery fan outfits on
market. Invaluable for the sick room.

tti9

PUSH BUTTON
SWITCHES

RE.STXNDAROIZED TO D/tTE TO MEET THE UTEST REQUJREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

ABSOL UTE RELIAB ILSTY,
THE NEW SHAWMUT INDICATING FUSE.

Indicating

Type P

ARE SPECIFIED BY
ELECTRICAL
ENGINEERS AND
ARCHITECTS
EVERYWHERE.

Fuse, intact.

MANUFACTURED BY
I

Fuse blown, showing auxiliary indicating patch white.
Write for Catalogue No.

EDISON MFG.
FACTORY,
Orange, New Jersev,
,

U.

S.

CHASE -SHAWMUT

4.

CO.,

NEW YORK

OFFICE,
83 Chambers Street.

A.

CHICAGO OFFICE,

144 Wabash ATtnue,

CO.,

Boston,

MANUFACTURERS,
New York Representative
WM. S. BROWN. 39 Cortlandt
New York City.
:

St.,

THOMAS

Western Repre*entatlve
G. GRIER CO.. 128 W, Jackson Blvd.,
Chicago,

IllinolB.

THE

HART MFG.

CO..

HARTFORD, CONN.

Western elechiician

is

January

1^,

»iMt
r*"**

RENEWALS
January

newal

your subscription

If

expiring this month, or even

February,

now

renewal

to

is

it

your

if

it

interest to

books

our

is

expiring in

is

send

Make your

your

in

an

may be

so that the subscription

extended on

BOOKS

an important month for the re-

is

of subscriptions.

which we recommend

ELECTRICIAN send us

whom

the person to

the

Holiday

present

New Dynamo

:

WESTERN

Badt's
Badt's

of

Badt's

you wish

sub-

to give the

with theannual subscription price of $i,
and the paper will be sent regularly for 52 weeks.
scription,

cloth binding

$1.00

Hand Book, cloth binding.
Incandescent Wiring Hand Book, cloth binding
Bell Hanger's Hand Book, cloth binding
Electric TraMmission Hand Book, cloth binding.

Badt's

name and address

Tender's

.

1.00

.

1.00
1.00
.

1.00

.

Dobb's The Inspector and Trouble Man, cloth binding

1.00

Steven's Mechanical Catechism, cloth binding

1.00

Hawkins' Catechism of

2.00

Electricity, leather binding

Practical Electricity, leather binding

With January

volume

began the thirty-second

WESTERN ELECTRICIAN,

of the

during 1903
first

ist

will complete its sixteenth

it

founded July

ing been

We
and

future,

in addition

stant

staff to

1.00

1.25

Houston's 2-volume Electrical Dictionary, half leather, very

COO

cheap, half price

Watson's Electrician's Handy Book, cloth binding
Trevert's Armature
Trevert's

How

and Magnet Winding,

Dynamo

to Build

2.50

cloth binding... 1.50

Machinery, cloth

Electric

binding

the con-

2.50

Trevert's Experimental Electricity, cloth binding

improvement of the paper.

The

Simple, cloth binding

Haskins' Transformer, cloth binding

pledge the best efforts of

an experienced and competent

Made

Hasklns' Electricity

hav-

guaranty of the

offer the past as a

1.00

'-^0

Buckley's Electric Lighting Plants, cloth binding

under the present management for this entire
period

cloth binding... 3.50

Varley's Electro-Magnet, cloth binding

and

1887, and continued

2,

2.00

Thompson's Polyphase Electric Currents,

and the

half of its seventeenth year, the paper

1.00

Trevert's Electricity for Students, cloth binding

WESTERN ELECTRICIAN

1.00

Trevert's Electric Railway Engineering, cloth binding

published

is

of
list

Price.

Webb's Telephone Hand Book,

the

of

gift

or yourself a

book chosen from the following

plenty of time to

in

prevent your missing any copies.

To make a Holiday

friend

electrical

^ 2.00

Trevert's Electrical Measurements for Amateurs, cloth bind-

for the
in

the

paper,

purpose of assisting everyone interested

art.

It is

ings

a general electrical and scientific

and gives to

its

readers

and

Pitting,

cloth

binding

news

the latest

all

1.00

Allsop's Telephones, Their Construction

1.25

Allsop's Bell Construction, cloth binding

and keeps them thoroughly informed of everything that

is

going on

ments of the
technical

and

in all

electrical

the different depart-

and

allied fields.

Bell's Electric

Its

Its

special

cover

articles,

all

all

that is

written

prominent authorities, as well as
cles, are of

Power Transmission,

cloth

the latest

its

new

in

1.25
1.25

3.00
.

2.50

Railway Motors, cloth binding.

2,00

. .

Cushlng's Standard Wiring for Electric Light and Power,
leather binding

Hanchett's

the

Houston

by the most

&

Modem

1.00

Electric

Kennelly's Electric Transmission of Intelligence,

binding

cloth

general arti-

Houston

&

1.00

Kennelly's Electrical Measurements, cloth bind-

ing

the highest order, and no interested

1.00

Houston

person can afford to be without the paper.

Houston

Houston

SUBSCRIPTION PRICE PER YEAR

Houston

& Kennelly's Electric Heating, cloth binding
1.00
& Kennelly's Electric Arc Lighting, cloth binding. 1.00
& Kennelly's Electric Motor, cloth binding
1.00
& Kemielly's Electric Street Railways, cloth bind-

ing

Of Fifty-two Numbers

1.00

Houston

Houston
Houston

United States
Foreign Countries

.

binding

Bell's Distribution for Electric Railroads, cloth binding.

scientific articles

thoroughly informed of

art.

,

Allsop's Induction Coils, cloth binding

inventions and improvements and keep the reader

1.25

Allsop's Bell Fitting, cloth binding

$3.00
5.00

& Kennelly's Electric Telegraphy, cloth binding..
& Kennelly's Electro Therapeutics, cloth binding.
& Kennelly's Electricity Made Easy, cloth binding.
.

Merlll's Electric Light Specifications, cloth binding

SAMPLE COPY FREE.

Wiener's

Dynamo

Any

the above books sent prepaid

of

1.00

1.50
1.50

Electric Machines, cloth binding

on receipt
Write for free book catalogue.

1.00

3.00

of

price.

Electrician Publishing:
ELECTRICIAN PUBLISHINC

ITB 510,
Company, nARQifE^;TTE
BUILDINQ,

SUITE 6IO,

CHICAGO,

U. S. A.

CO.,
MARQUETTE BLDC,

CHICAGO.
Mil

WMMNHMM^NMIMM^

I903
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ELECTRA'FLAME LIGHT
HIGHEST IHTEHSITY

MARVELOUS EFFECT

Intensity and brilliancy of light is three

The

"ELECTRA" Flame Light
Carbons are sultablefor

timea

types of Open Arc
Lamps, either direct or

all

slight charge In regulation of lamp.

Sole Impdrter,

Crimshaw.

II

NEW YORK
MAIN OFPiCB:
118 Liberty St.,

New

Raven Black Core.

TRADE-MARKS on our tags. We also manufacture Crimshawand Competition Tapes and

BRANCHES: jwz DeipUlnesSt.

York.

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.
GENL OFFICES: CENTURY BLDG., NEWARK,
(IO,O0OJ
19111

and

MOTORS

NORTON

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELECTRIC

•^^^H^ ISSS"WE"

CO.,
1

SLATE
FOB
ElecWcal ParposeB.

Pays to Get the Best from

p. O.

^Air^ndYo^;
All

24,

Slates for Electrical Purposes

The Horlon Electrical Instrument
III.

;

Co.,

Brine R*buI«<

ERNATir^O CURRKN-r

IMETIC
Sftf^A.ff*.

.Al_^

eiOTIOIOI.

SU3
N^

IMSIOIM.

^VJCR^ENT KJSU

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.

BOUT

IN/IETKRS."

STANLEY INSTRUMENT CO..
GREAT BARRINCTON,

MASS., U.

S.

A.

PACIFIC COAST AGENTS:
i

loss MARTIN &

CO.,-^

SiK FEANC18C0, CxiLo. Ahoei.e». CiL.
S4ATTUC, WAaa^
'

i

F.

Stanley
BLDG.

NEW YORK.

IN AIR

ACCOMPLISHED BY

BULLETIN

BROADWAY AND MAIDEN LANE

N. Y.

i-TAIMI-EY Rl ECORDIIMO ^A^A.TTIVIEn'
IS

AN ACCURATE VOLTMETER OR
SEND roR
AMMETER, ®|g-02
•V

Arthur

BORO, IND.

OF THE MOVING PARTS OF

Orleafis, La.

Want Ads JEWELL

PROCTOR-RAYMOND MFG. CO., BUFFALO,
RENIM SPECIALTY CO., BOSTON. MASS.

FLOTATION

J!!JWKT'R.M"Nr

Western Electrician

REPRESENTING
THE ROBBINS & MYERS CO., SPRINGFIELD, O.
INDIANA RUBBER & INSULATED WIRE CO., JONES-

Manufacturers' Agent.

1^

Voltmeters

Newman*Spranley Co., Ne»

Sizes of Slate Switchboards.

Best Black Enalneled and Marbleized Finishes la Vermont.

Western

IVI

and

CINCINNATI, 0.

BONViLLE
EDWARD
FAIR HAVEN, VERMONT.
Lock Box

VERMONT

Ammeters

Hig1i-Gratl« InstranientB at Moderate Cost.
Write for Circular and Price List.

Agents.-Kohler Bros., Chicago,

It

IN USE.

MANtJFACrUEE

GENERATORS

THE BEST

MILES

Highest Award In Us Class at Paris Exposition,
1900, and Pan-American Exposition. BulXala

ISOLATED PLANTS.
WE

N-ll

OVER TEN THOUSAND

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL

il^^
^^^Hn^K

Compounds.

Splicing

INSULATED WIRE COMPANY,

TRIUIVIPM

§

New York.

Broadway.

Raven White Cora.

pass inspection and carry the above

&

five

nently suitable for all
lighting
purspecial
poses.

nUGD REISINGER,

114, 116

and

times that of other carbons, maklngthem emi-

altematingcurrent.wlth

ALL OUR WIRES

that of regular

"ELECTRA,"

E.

WESTERN ELECTRICIAN

14

OUR CATALOGUE B TELLS ABOUT

1903

17,

EDISON MINIATURE LAMPS

THE PACKARD
TRANSFORMER
Have you heard of the New Packard Vacuum
Process of transformer Insulation ? A great
Improvement with no Increase In Price.

Jauuary

made

are

more than

in

10,000 varieties,

-

work in Candelabra and
Decorative Lighting, Multiple and Series
Burning and in all types of Battery Lamps.
for all classes of

IT.

Miniature Sockets and Receftacles,

02 and 84

COMPANY,

APPLIANCE

ELECTRIC

Eloctrioal Supplies,
West Van Buren Street,

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

GHIGAGO.

Qeneral Electric Compaoy, HarrisoD, N.

J.

PRICES RIGHT

MICA WASHERS
la many eizes and stylei.
with prisms if desired.

SfliTER-PIiATED

MIKBOR
KEFIjUCTORS
FOR

We also

INCAXDRfiCEKT

St.,

New

York.

117

Lake

St.,

GO.,

Chicago.

:WHEN YOU ORDER YOUR;

Trimmed

MINIATURE LAMPS

manufacture

Silver and Opal aiass Inverted DouUe Cone
Reflectors, Chandeliers and Sun Burners

CI^CSTls.B».

Walw

218

REFLECTORS!
Made

&

EUGENE MUNSELL

DO NOT FORGET RECEPTACLES

For lightmg; and ventilaiing

Churches,
Theatres.
Halls and
Public Bulldioffs.

Ve

large

L«t

Lamps and

Sign Lamps of Kvery
Kind for Oil, Gas or
Gasoline. Borckr
Lights,

c»f ry a

kinds.

Street and Ornamental

os

stoc'-c

quote

Receptacles.

of all

you on

^

jt

Bunch Lights,

Foot Lights and Gas
Stands for Theatres.

SEND FOR CATALOG.

RDONEY-WESTBURY ELECTRIC LAMP

AMEB!CAN REFLECTOR & LIGHTING COMPANY,
271-273 FHANKL1N STREET, CHICAGO,

^VCLT= AMMETERS,
POCKET SIZE.
jjl

For Ti sting Batteries and Battel?
LocaliuK Faults, Grounds

|^^^!I^^(^Tj Clrcultji,
I
etc.

^

J» ^
\.^
—^-.J
Lj

TB-80 Cortlanat

bo avoldad If you uao

tiro. All thia

St.,

M. PICNOLET.

NEW

YORK,

». T-

AbB*!utcIy Will Not

McNAMARA BROS.
ELECTRIC SWITCHBOARDS,

60 Cents per

For sale by aU supply houses,-or

SLATE AND MARBLE.
Write

lor

Fair Haven. Vt.

CataJoKue B.

$5.00 per Dozen.

Stick.

SEND \-OR FREE SAMPLE STICK.
K.

Mclennan

&.

CO

Sole

Mamladorera,

It will

Qom The

put that high gloss on the

Commutator you have so long sought
•Iter.

009, lOO Washington

St.,

Chicago.

NO A N D ESCEIMT

CO.,

50

State St., Detroit, U. S. A.

CYRUS W. RICE

PATENT LAWYER

JEWELL

INSTRUMENTS ARE S°ECIFIED
BY TH^ BEST ENGINEERS ON
THE LARGEST JOBS OUR FACTORY IS IN CHICAGO.

WARREN, OHIO.

BUY YOUR BOOKS

OflinplG, O-ln
Enameled,%5c.
By mail, prepaid. Made in Plzes
Special Electrical Devices.
Write us for prices.

Electrlclin Pub. Co.. B 1

SPIES ELECTRIC CO.,

MarquiHt Bid|., Chluge.

87-89 W. Van Eturen

50 Watts.

INSULATINC
VARNISHES
ADDRESS
Standard Varnish Works
NEW YORK

Street, Chicago.

III.

The Franklin Dynamo

FOR MICH GRADE

CHICAGO

Block.

2 to 8-inch. Dealers send for prices.
We also make Inventors' Models and

FBOH THS

to SoIloltlnsPutonta,

ttilX Anhlond Block, OniCAOO.
finiikBcfvrciicco. Hroiivli Uffloct n'uBlilniEton,D.O.

SEN! FOR 64-PAGE CATALOGUE

Bug-Procf Bell. %'?"

STERLINQ ELECTRICAL MFG. CO.

Prompt and Careful Attention

LINE.

Electric Heating Apparatos.

CniCAaO, Monadnock

LITERATURE.

PHELPS

WE CARRY A FULL

Cambridgeport, Mass.

L.

STERLING SPECIAL

Teaches people to use more current by turning
lamps down instead of out.
Write for de ailed information.

ELECTRIC SUPPLIES

AND CONSTRUCTION.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

GET THE

TURN-DOWN LAMP

FISHER ELECTRIC CO.

Bmslies.

BEFORE CONTRACTING FOR

I

CO.

CITY.

•

The only article that will PREVENT
SPARKING. WlUkeepthe I ommutator In eood conditioD and PREVENT CUTTING.

Send for Circular

L.

23RD STREET, NEW YORK

Reducam tim working cmpmeHy of a
motor or dynamo, womrm out the commutator, waataa power and may eaumo

ACCnEATK.

EELlABLiS.

E.

ILL., U. S. A.

SPARKING
may

a

164

<

LONDON

10 Volts, 5 Amperes.

n.OOOtoi.CHWrevohitlons. Setoofniatetlnl^hed pa^t^.co^lplet+!Illa<•hlne8,
For aiuatour constriirtion— very ertitient 'Will drive a aental engine, sewing
rlal.

machioe or

sniMll lutlic;

ruuasagen-

erulor. will furnish current t- r six 6
rand'e-power lamps. ParlstS tAM.tS.W.
Complete ei2.MI. Write for circular 16.

av FRANKLIN
Model Sh\op

PARSKLI.

& "WEED,

r9-i31W 31stStreet.>ew York.

THE NATIONAL CONDUIT ^ CABLE CO.
Manufacturers
ot

BARE COPPER WIRE AND CABLE, PAPER INSULATED GABLES,

CEMENT LINED

PIPE FOR CONDUITS.

Executive Offices, Times Building,

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y

—

:

January

WESTERNi ELECTRICIAN

1903

17,

17

m^^sw!m.^'^jmmi.

WE BUY OR SELL

WE BUY AND SELL ALL

ARNOLD ELECTRIC

KINDS

POWER STATION Co.

1

Engineers, Contractors for Complete
Electric Plants. Results Guaranteed.

CD
CO

Electrical and

CD

DIRECT-CONNECTED UNITS.

Recognized a great factor in electrical problems
for t wenty years.

ARMATURE FIELDS REWOUND.
We make a specialty of Drop Forged

20.
6— Edtson.
6— T. H. D—b2. each

400
500

,

W

G_Kdison. No. GO, 175 K.
1- General Electric, 100 K. W., 6 pole...
•2— General Electric. 100 K. W., 4 pole, ..
1— WestlDgbouse, 175 K. \V
...
l-General Electric, 250 K.
4— T. H., 270 K. W., arranged to be driven

1,200
1,400
1.200
2.000
2,250

W

wiiD a single pulley clutcb coupling
5,000
on either side of pulley, per pair
4,550
H.. 500 K. W., each
K. W. Westinghouse, witb exciter
and switchboard instruments, 1,100
300
volts
1—60 K. W. Westinghouse, without exciter and switchboard instruments,
l.lOOvolts
300
2—100 K. W. G. E. mono-cyclic, with ex-

2— T.

1— 35

and

switchboards complete,
1,200
1,100 volts, each
2—180 K. "VV.- Stanley, 1.100 and 2.200
volts, with exciter and iwitchboard
1,500
instruments, eaco
citer

K- W., G. E.
direct connection, speed,

120 R.

2—250
2—200

P. M.,

$2,250

Arc Dynamos with oil regulators.
$ 900
practical y new, each
1—750 K. W. Westinghouse 60-cycle, 2phase, 2 200 volt generator, belted to
one 24 and 48x60 cross-compound
condensing Cooper Corliss engine.
complete.25.000

MOTORS.

—New 25 H.

CONTROLLERS.

S60
70

,

ENGINES

Consulting Mechanical Engineer, Lighting,
Power, Pumping and Heating Plants tested
Ecoiiomy and Power Teats
DE'^iGNED.

AND

Chas. L. Bro\vn.

E. E. Leasuee.

BROWN & LEASURE,
ELECTRICAL CONTRACTORS,
312 Fisher Bl'ILDING.
I

CHICAGO.

Telepiioni; Harrison 369S.

5^

m-^mtmmmmiir^ss^^^^,

I BRYAN, WILLIAM

kw.,
kw.,
kw.,
kw.,
kw.,
kw.,
kw.,
kw..
kw.,

M.

Am.

H.

Soc. M. E..

Consulting Mechanical and Electrical
Engineer.
Lini-oln Trust Building. ST.

^

C.

W. CiBMiN.

LOUIS.

M. C. HiKTMiS.

1

Carman, Chas. Whitney

&

|

Co.,

CONSULTING ENGINEERS,
CHIC GO.

8S La S.^lle j>treet

8and 13x12. .S 800
1—Tandem Compound B
2— Tandt-m Compound Ball, 9 and 16x12

[
I

Builer-.

of EnL;iri..s Lind

—

P motors, complete with
$250
pinion gear and gear cases, each

100— "K" Controllers, eacn
25— R-2 Controllers, each

Iowa State College, Ames, Iowa

G. E., 2,400 volts, 50 cycles, 3-phase.
G. E., 2,300 volts, 40 cycles, 3-phase.
1—300
G. E., 2,000 volts, 60 cycles, 3-phase.
1—200
Stanley, 2,400 volts, 60 cycles, 2-phase.
1—150
Stanley, 1,000 or 2,000 volts, 133 cycles.
3—150
G. E., 2,300 volts, 60 cycles, 3-phase.
2,-120
G. E., 2.000 volts, 125 cycles.
1—100
G. E., 2,080 volts, 60 cycles.
1— 60
G. E., 1.040 volts, 125 cycles.
1—A35 T.-H., 1,000 volts, 125 cycles.
1—30 H. P., Westinghouse, Ind. Motor, 200 volts, 60 cycles, 2-phase.
1 20 H. P., Westinghouse, Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—20 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—10 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—15 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.

ARC LIGHT GENERATORS.
10—>'o. 10, lOO-litiht, 9.6 amperes, Brush

200

BISSELL,

ALTERNATING.

GENERATOR-220 Volts.
1_200K. W.-Ttiumph, 6 pole (new)
$2,400
CEwE^ATaR-l 10 Volts.
2—210
design. 14 pole, for
each

fis^m^^^^m
G. W., M.E.

300 kw.,: General Electric 500-550-volt Generator, direct connected to
Tandein Compound, 16 and 30x4S Whetherill-Corliss Horizontal
Left-hand Engine.
187^^ kw., Westinghouse, M. P. 8, 120-volt Generator, direct connected
to Westinghouse Compound Engine.
50 kw., Westinghouse, 6-pole, 110- volt Compound Generator, with 13x12
Ames Automatic Engine. But little used, as good as new.
50 kw.. Commercial, M. P., 125 TOlts, Compound Wound Generator,
with 8%-13xl2 Armington & Sims Tandem Compound Engine.
One year old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-volt Westinghouse Generators, direct connected to self -oiling Ball Engines.
25 kw., General Electric, 110 volts, 4-pole, Compound Wound Generator, with 91/^x10 Armington & Sims Engine.
2—25 kw., 125-volt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.

Commutator Segments.

CENERATORS-500
Volts.
>o.
60 K. W each
*

sm

MACHINERY

CO
CD

09

Steam

II,

each

700

2—500 kw.,
1—270 kw.,

6-pole General Electric.
4-pole General Electric.
2—200kw., 4-pole General Electric.
1—200 kw., M. P. 6, Westinghouse.
1—175 kw., M. P. 4, Westinghouse.
2—150 kw., M. P. 6, Westinghouse.
2—110 kw., 4-pole Eddy.

1.000
1,400
1.500

.

1..5H0

1- Porter- Allen. 28x42

4,000
1,500
5,000

1— Hamilton-Corliss. 14x42
1—St. Louis Corliss.-30s54
1— Pennsylvania Iron Works
60

RAILWAY GENERATORS.

Sl.Ono

:

4—Eussell Automatic, 15x20. each
2— Porter-Allen..iex20 each
1— Hand 17xl4Cross-Cnmpound Ideal..
2— 21x18 Armingf^Ti & Sims, each
1— Forter-Allen. 21x36
Corliss,

28x
4.500

:-.

2— I>ane &

1-100 kw., 4-pole Walker.
3—100 kw., 4-pole General Electric. _
1—100 kw., Edison Bipolar.
•
2— 90 liw., Thomson-Houston.
9
1
80 kw., Thomson-Houston.

^^^^^i^ms--i£mmm0m^m^
Crumb & Company,
H.

W

telephone engineerinc

2— SO kw.. Detroit.
5— D62 Tlionison-Houston.

construction,
1263 Monadnock Bldg..

Bodley, 24x60. designed for
8 500
Rolling Mill work, for the pair

1-20x48 Wheeb'Ck

2,250

1— Dnunle

4.1-00

wheelock, 20x48

2,000
400
l_Taylor-Beck. 12x14
300
4— Houston. Stanwood A Gamble, CrossCompound. 16 and 22x22
1,250
6— Cooper Cross-Compound, XoD-Condensing. 36 and 60x60. new, never
having been shir'ped from faciorv..23.000
5—Tandem Compound Ball. 12 and 20x16 1.500
9— Skin- er engines". 17x18. with air com750
pressing cvlinder^ attached, each. ..

12 and 20x36 Slater Engine Tandem Compound.
14x14 Rice Automatic.
16x16 Rice Automatic.
13 and 23x17. Tandem Compotmd Mcintosh & Seymour.
10x18x20 Pa^iie Compound.
13x12 Armington & Sims.
12 and 20x12 Westinghouse Compound.
7x8 Payne.
18x42 Allis-Corliss.
18x48 Geo. H. Corliss.
16x42 Greene.
13x12 Erie Ball.
10%sl6%xl2 Cross Compound Armington & Sims.

Sims. 13x12

'

4—72

BOILERS.

inches x 16 feet tubujar boilers,
8
with 72 4-inch tubes, each
4—66 inc es X 18 feet, with 66 4-inch

450
450

tubes, each .i.

3—66

Inches x 1^ feet, with 66 4-inch
:
tube>
1—72 inches x 18 feet, with 66 4-lnch
'
....
tubes, each
2—Sterling wattr tubes, each 350 H. P.,
;
per H. P
2—Hazplton 500 H. P. per H. P
2— Gl«rk. 150 H. P. water tube boilers,

350

1

.

perH. P

72 K. W.

assoried

G.

'sizes,

No. 12 Brush, 150 light 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.6 amp.

6

TRANSFORMERS.
tvne
per

30c.

light.

FERRIS WHEEL.
1— 60-ft. Ferri>^ wheel ele'-iT'calfednren, $1,000
SHOOT THE CHUTE.
high and 300 feet long, complete

with boats
-:-

WORK
40

$5,000

CA".

length inside cab. 29
ft-: height over all,'- 12 ft. 2 In.: heSeht of body.
H ft. 10 in-: width of body inside, 7 ft. 6 in
width of bod V outride. 9 ft.: width of large side
door. 5 ft. height of lar^*" side door. 5 ft. 8 in.
length wb^el bise. bolster to bolster, 21 ft.:
trucks, lates tvne Jackson A Sharpe M. C It.;
axlP. 4f- in.; wheels. 33 In.. 2?i in. th ead.
i In. flanefi. Eauipment, 4 Westinshouse No.
38 B geared to 35 miles per hour: two trollfy«,
double end control: Chrislensen air brake,
double end. Gauge. =;tflndnrd 4 ft. S^j in. Motors
inside hung
Car equipped with M. C. U. coup
lers for hauling standa'-d freight cars. Car complete in every respect and as good as new: bts
been in use about four months baulins gravel
onlv and em'v>di^.<: every modern mprovement
known. Price 56.000 f^ o. b.. rincionati.

Length over

all.

ft

Central Liphrin^ Slat'ons,
Power Transmission.

Electric

Suite

:

:

A.

STEWART ELECTRIC

2 T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H., 75 light. 6.6 amp.
M. 12 T.-H., 45 light, 6.0 amp.

430 Sycamara

SI.

-

,

al Bldg..

ST. LOUIS.

BROS.,

Contracting Electrical Engineers,
Lighting Power Railways,

CHICAGO.

9
«
§
•
e

SCHOTT,

W. H.,
ENGIXDER AND CONTRACTOR,
Si-Kcn- TiKs— Centr.ll StatU-n Ht-ailng Plants.
WoraS -Steam slants, tleecric Liyht,
und street Kuilwiiy Piants.

W'ntei-

>-2I

CHARLES

E.

DUSTIN CO.

MAKni.'ETTE

B'_'1LUI.VC,

CHiCAGO.

im^m^<^^^^^^r^t^m^

WRITE FOR OUR LATEST CATALOGUE.
f

STAN"! ON.

LE ROY

VV

Consulting Tele|ihone Engineer.
Plans. Specifications and Mupe vision of

In-

btallutlun Ot complete tvleplione plants.

II

CO.

Broadway,

NEW YORK.

Storehouse, ORANGEBURGH, N. Y.

Special Report.son Telephony
Pr> parties and Apiiaratus.

411 Electrical Bldg., Cleveland, Ohio.

LUDLOW.JOr.

CINCINNATI, OHIO.

f-ni.-

1804-1^06-1808-1810-1812 Fisher Buildirg,

I

Factory and Warehouse:

offices:

C

KOHLER
I

:

JOHN

1505.

smmms^^^^i^m^^^^

M. D.

A large assortment of Arc Lamps all in good
working order, for direct and alternating cu' rents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

1— Shoot the Cnme. steel construction. 60
feet

]

CONSULTING ENGINEER.

ARC GENERATORS.

5

Chicago.

^^smi'^ji^'^^im^ism^sm^
Humphrey, Henry H.,

-

450

-and

.

^^^mmw^m^^^i

ENGINES.

l—Wheelock. 20x42

2— Armingron &

Contractors,

Engineers

|
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tlM'CORMICK TURBINE.

TELEPHONES FOR EXCHANGES.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

FflRR

Gives
higher percentage of useful effect than any other water-wbeel
herrtofore made. All sizes, right and left band, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the Improvement of powers, will find It to their interest to conrer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REQUIREMENTS

TELEPHONES
HONES FOR PRIVATE AND COUNTRY
CO
LINES.

FARR

AND SEND FOR CaTALOQUE.

TELEPHONES FOR FACTORIES,
ackets. WIr* Pins and Insulators.

CftDD
Rllll

I

18

&

&

CONST. SUPPLY CO.,
120 W. JACKSON BLVD.,

TELEPHONE

PUIPAfin
UlllUllllUl

MORGAN SMITH

S.

JEWELL

I/earn to Draw

IS LOCATED IN CHICAGO. WHY
SEND TO NEW YORK? CALL
UP TEL. MONROE 029.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE B*TTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

The
Pioneer

Famous

Limited.

Train

KOKOMO TELEPHONES

oftlie

Always Up-to-Date.

World.

I

n VoiAA)ixjeIf-injt/vc'Wrforj70!7}ejti/dy

andffsaicemtbearta^JiECltAltrCAiai/mK
6TJSfmjfEEM,mai[ta5a.zixaRiaAnjjfETAL WOKKllUdiia 311 iDtere^ted in Draftinsfor
^oppIactlcc.^Ind haibeai preoaredm

^

plain practical langt.'sge, dndilli/^trateai/

WE MANUFACTURE

Chicago— St. Paul— Minneapolis

SWITCHBOARDS. TELEPHONES

VIA

The

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

Milwaukee & SL Paol

IND.

MILLER, General Passenger
Chicaeo.

b,G.

I.

Post-paid

TnEO.AUDEL&(X).

tables, maps and iDtormation
furnished on application to

F. A.

ir>.,pnntedqpJinepaperl/ponrc-

PiiCE*2

Tim*

MFC. CO.,

7XlO'/i

3^ repre^scnted Order to-d<^.

Unequaled*

TELEPHONE AND ELECTRIC

di^/amj. T/ic SooKulyand^onxlylJot/nd
iDSreen dctti.goM edSfj and titlei. Jize

Ry.)

Equipment and Service

KOKOMO

^eainiororEABkltifmEATlONXL WOKJCS:
Tbtbookij diy/dtd mlo Zd different jt/bject3
Crested
T/iere are320pa5e^300}llvjtriationjam

St. Paul Road.

(CfaicaKo,

KOKOMO,

CO., York, Pa.

EDUCATIOKAL BOOK I»UBI-ISHER.S

Agent,

II'

Co.

PARAGON
DESK

NioNFANS

BRA£
BULLETIN 262.
Ia».^i..'ra^^ur.ed

l^y

Generallncandescent Arc Light Co.
NEW YORK,
CHICAGO.

CLEVELAND.

CINCINNATI..

ST. LOUIS.

U. S. A.

DENVER.

"^

BOSTON.

SAN FRANCISCO.

PHILADELPHIA.

:

January

17,

WESTERN ELECtRlClAM

150;^

There

is

but One Grade of

Kellogg Apparatus

ITS

19

NOT SURPRISING
THAT

The Very Highest Attainable.
And Kellog? Apparatus
Uaiform.
Write us

Is

always

for latest quotations

on

Magneto Telephones, all kinds of
Magneto and Switchboard wire,

I

IV

cedar poles. In a word, for anything
in any way related to telephones.

KELLOGG SWITCHBOARD
and SUPPLY
Green and Congress

PORTABLE DESK SET.

NewYo'k.

THERE ARE OYER

COMPANY,
Sts.,

Cleveland.

40,000

Chicago.

Philadelphia

INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

TELEPHONES

IN

Workmanship,
WM. BOWEN, STATE REPRESENTATIVE, DES MOINES.

Efficiency and
Durability.
It Is

Clear, Distinct and Powerful.

IMPOSSIBLE
to

become packed

or deadened.

We

manufacture ( full line of public ex
change central energy and generator call
Telephones and multiple and trunklng
switchboards.
Correspondence solicited.

PATENT ALLOWED.

INTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

CO.,

CHICAGO,

FOR PEOPLE WHO BOUGHT THEM EIGHT
YEARS AGO ARE STILL SENDING THEIR
ORDERS TO

STROMBERG-CARLSON TEL. MFG.
74 W. Jackson Boulivard, CHICAGO, ILL
GENERAL OFFICE, Rochester, N. Y.

U. S. A.

QUESTION
Which

is

the best

CO.,

It

requires Capital,

Electrical

"COIN COLLECTOR" before
the public

Knowledge and Good Meciianics,

?

ANSWER
CHICAGO PAY STATION

AMERICAN

Because it is the most simple and durable.
Operated and maintained at least cost.

REMARKS
fall

a

SUCCESSFULTELEPHONE.

REASONS
Write to-day for catalog and

make

as well as Patience, to

GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

information.

LET US SEND OUR

Chicago Pay Station Co.,
130 La Salle Ave., Chicago,

WE ALSO
*"°

AWEBICaU

AND TALK PRICES

39

ELECTRIC

CO .

TELEPHONE

JACKSON BLVD., CHICAGO

III.

iVIAKE

PIRST-CI-KSS
BRIDGING

CATALOGUE

OM
THE BECKER TERMINAL HEAD

SERIES

TiLiPiiiii
C07«^BINING
QUALITY AND SIMPLICITY.

25-pair Becker Terminal

A

WRITE US AND WE WILL
TELL YOU ALL ABOUT IT.

Head with

lid

secured to head and fuses In position.

sneak currents or hlfh potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the markeL Wecan supply anyibine ia the telephone line. Prices reasonable.
practical, absolute protection against llghtnlnjr,

CENTRAL TELEPHONE ANO ELECTRIC
THE

U. S.

ELECTRIC MFG.

CO.,

Butler, Pa.

Chicago Office
69 W. Jackson BouL

Post-Glover Electric Co.,
CiQclnoMl Agents.

CO.,

909 Market

Street,
•T. LOUIS.

W.

G. Nagel Electric Co.,

Toledo

(O.)

Agents.

W^STEfeN ELECTRiaAN

January

17,

Pittsburg&LakeSuperiorlronCo.,
ESCANABA, MICHICAN.

PRODUCERS

AND

WHOLESALERS

FROM THE STUMP
TO THE

LINE.

WE ALWAYS CARRY A LARGE
STOCK OF ALL SIZES OF
WHITE CEDAR POLES, AND
HAVING YARDS ON ALL PRINCIPAL RAILROADS IN NORTHERN MICHIGAN AND MINNESOTA, ARE IN POSITION TO

MAKE IMMEDL\TE SHIPMENT.

tgoj

January

17,

WESTERN ELECTRICIAN
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TRADE.
The majority of the firms engaged in the cedar business act
as middlemen only, owning no timber and handling as wholesalers cedar products produced by others. Our business combines
the production and wholesale handling of every variety of white
cedar product.

WE PRODUCE WITH OUR OWN CAMPS
AND JOBBERS FROM OUR OWN TIMBER
A MAJORITY OF THE STOCK WE HANDLE.
We own and control in Marinette County, Wis., and in
Menominee, Alger, Schoolcraft, Marquette and Ontonagon Counties in the Upper Peninsula of Michigan, cedar timber covering over
100,000 acres, which at our present rate of cutting will supply our
trade for the next ten years.

THIS REPRESENTS THE

LARGEST HOLDING OF
CEDAR TIMBER BY ANY FIRM IN THE CEDAR
BUSINESS IN THIS SECTION OF THE COUNTRY.

in

Our yards are so located that we can ship quickly to any point
the United States stock cut from the choicest timber remaining

in this

northern country.

YARDS.
WAGNER

.

MCALLISTER

.

.

PACKARD

.

.

KOSS
LONGRIE

.

.

GARDNER
SWANSON
ARNOLD

.

.

C. H.

MICH.

.

.

.

.

.

.

WIS.
WIS.
WIS.

MICH

MICH.
MICH.
MICH.

NATHAN
MUNISINC
PETREL
METSER
STAR SIDING
ONTONAGON
.

.

.

.

.

L'ANSE

.

CHASSELL

.

.

.

.

Main

Office:

.

.
.

.

.

WORCESTER
MARINETTE,

Write for copy of our Telegraph Code,

MICH
.MICH
MICH

WIS.

.

MICH
MICH
MICH
MICH
MICH

CO.

WESTERN

22

ELECTRICIAJ^

Buy

January

from

first

bands, the producer.

located on the

WHITE

Menominee Range

/\

WILL PAY YOU

TO GET OUR PRICES ON 25FOOT 6'S BY RETURN MAIL.
WE CAN SAVE YOU MONEY ON
OTHER LENGTHS AS WELL.

KELLOCC SWITCHBOARD
AND SUPPLY COMPANY,
229 SOUTH GREEN STREET, CHICAGO, ILL.
BRANCH OFFICES:
Keystone Telephone Building, Philadelphia, Pa.
Electric Building, Cleveland, Ohio.
346 Broadway, New York.

YARDS AT
Florence,

Wis.

Vanbusklrk.

Wis.

Wellington, Mich.

We are
in

the

CEDAR COUNTRY

Q r\ ^^^
uc
wars
OUU

IT

1903

CEDAR POLES

Your

CEDAR POLES

17,

Rsst'y

To Co Forward

On Your Orders

D.M.Fulmer Lumber Go.
MERCHANTS NATIONAL BANK BLDC,
CHICAGO.

POLES
(WHITE CEDAR.)
WRITE FOR PRICES.

THE

O. C.

LUMBER

VULCAN, MICH.

CO.,

January

i?,

WESTERN ELECTRICIAN

1903

WE HAVE A COMPLETE STOCK

OF ALL SIZES AND LENGTHS

We beg to call particular attention to our Chicago Yard. Deliveries have been badly
delayed this year by reason of the difficulty experienced in securing cars at Northern
yards , and we found that in order to give our customers the prompt service which we
think is due them, it would be necessary for us to carry a stock in Chicago.
We can make shipment from our Chicago yard within twenty-four to forty-eight hours
after receipt of order. If you must have poles in a hurry, try us.
Send us your order and we will do the rest and do it promptly.

WRITE US FOR PRICES.

135

ADAMS STREET, CHICAGO,

MENOMINEE, MICH.

YARDS
(

CHEBOYGAN, MICH.
WEsT.SUPERIOR.iWIS

yard: CHICAGO: FOR IMMEDIATE SHIPMENTS.

M

Western ELEctRiciAM

Janual-y

•aiOa^ifii^U^Ua^aBfiWi^

LiNDSLEY Bros. Co.,

24

CARS 8-INCH

35'S

have 15,000 acres of virgin cedar

RROIVIRT SHIRIVIENT.

and produce our own supply.
Write or wire for Prices.

forest,

8c

COAL

CO.

MINNEAPOLIS.MINN.

II29-30-5I LUMBER EXCHANGE

of

are not Jobbers or Agents

^^isAR POLES

CHICAGO LUMBER
We Are

We

ItOW PRICES

LARGE STOCKS

WHITE AND

Chicago.

Ju''.l?.si.

SHIPPED TO SAN FRANCISCO. CAL.

OUR CARD: QUAUITY AND
We

t% i§6i

Producers

WHITE CEDAR
WRITE US FOR DELIVERED PRICES.

PENDLETON
816-817 Lumber Exchange,

8c

GILKEY,
MINNEAPOLIS, MINN.

January

17,
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MARSHALL
IS

CEDAR
-.^

H.

as

GOOLIDCE

A PRODUCER

AND

WHOLESALER

POLES

CEDAR PILING AND POSTS
JUST TRY AN INQUIRY!
ADDRESS:
826

GUARANTY BUILDING.

MINNEAPOLIS, MINN.

WESTERN ELBCTRiaAN
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17,
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MAGNET WIRE
HOMESEEKERS' EXCURSIONS
First

and Third Tuesday Each Month

»

—VIA—

ROUND,

CHESAPEAKE AND OHIO RAILWAY
SQUARE
VIRGINIA,

AND

For rates and information apply to

RECTAN-

GULAR.

—TONORTH AND SOUTH

CAROLINA.

I.

P.

SPINING, N. W. P.
234 Clark

A. C.

&

0. Ry.

St., Chicago, 111.

TRADE MARH.

MASUFACTrRED BT

Columbus Insulated Wire and Brass Co,

COLUMBUS, OHIO.

The 3est of Everything

JBOWARDS

A^pCo

Lock Gravity
Drop
Annunciator.

through
THE
Chicago & North-Western

train service of thfc
Rail-

way from Chicago to Omaha^
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

management can make

it.

The Overland Limited,

a
magnificent electric-lighted train, less
than three days Chicago to San Fran-

Extra

heavy,

well

finished

Special, only

to Denver from the Atlantic
seaboard. Solid train Chicago to Denver,

two nights

The dreps being fastened to
the bacl<-board. the case

cisco, daily.

The Colorado

caieof ornamentai design.

may

I

be removed without disconnectI

ing wires.

TheNorth>WesternLimlted,
an electric lighted daily train between
Cliicago. St. Paul and Minneapolis.
H. R. MCCULLOUGH,
3tl

Vice-President.

w.

pEwyowK Hy

B.

Kniskhrn,
Agt

Gcn'l Pasg'randTkt.

Chicago,

111.

January

17,
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YARDS AT:

YARDS AT:

CEDAR POLES

WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

6IO Chamber

Writo Us lor Delivered Prices.

OUR "TROLLEY"

of

Commerce, CHICAGO,

it

HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY

BROS.' SPUR, MINN.

Idaho Cedar Poles shipped aired Irom Idaho,
Oregon and Washington.

ILL.

CEDAR AND CHESTNUT POLEC

TIE.

O

Cedar Ties, Posts, Shingles, Etc.

Perhaps you don't know the specifications.
Possibly you have thought the quality wasn't as good as in our
Maybe we haven't named you the price at which
"Steam" tie.
are able to deliver

DULUTH, MINN.,

CARNEY BROTHERS COMPANY,

EMERSON, MICH.

we

27

Get Our Prices Before You Buy Elsewhere.

THE MORSE CEDAR CCMPANY

to you.

Saginaw, Mich.

must be something of the sort, and we would like you to be fully
informed before you place your next order.
Send your address to us now, at once, before you forget it.
It

POLES, TIES, POSTS.

MALTBY LUMBER COMPANY,
BAY

W«

PRODUCERS.

CITY, MICH.

POLES
HALL L. BROOKS,
WHITE CEDAR POLES.
TOMAHAWK, WIS.
ihipmen'fes from ^arace S-fcoek
»r^rr»|3*
We Make

30,36 and'O ft.

6and7

a Specialty

in.

FOR

of

TROLLEY

Telephone

LINE
Always

YARDS:

FRANCIS
BEIDLER

ilDee.MIck.

"

&C0.

Mloa.

Mont

Heron,
Cabinet,

Idaho.

Chicago,

ID.

I

TellOT Flue,
Ones Aims,

In1 S
Stock

619 W.Z2d
CHICAGO,

St.

C.

STERLING & SON,
MONROe, MICH.

TIES.

^"

White Cedar Poles
THE BEST POLE

IN

THE MARKET FOR

TROLLEY & ELECTRIC LIGHT WORK.

Yellow Fine Cross-Arms, Locust and Oak Pins.
Large Stock Always on Hand.
Ask for Prices.

STANDARD POLE &

TIE CO., No. 44 Broad Street,

IDAHO CEDAR up

to

80

LONG LEAF
PINE

Chemical Building.

ft.

York, N. Y^

ARMS.

ST. LOUIS.

WHITE CEDAR.

New

CROSS

BERTHOLD
& JENNINGS,

POLES.

Dealers In

POLES
Cloqoet,

Hfr^ and

Construcllon

Poles.

Escaoabflt

ChattasoDsa,
Tcca.

CO.,

MICH.

want your inquiries always.
W.

I II

Central Manufacturin{[ Go.

Tops.

SAGINAW,

Eleven Pole Yards in Michigan.
Wholesale rroducers for 20 years.

LII
SOUTHERN
J
''"*'

THE PORTER CEDAR

AND

FIR.

LoDMt Has,
Oat Flag, Electtlotl UonUings, Oak Biactots.
liABOB .AT<K:Et) UN HAND.
Delivered prices quoted, P. O. fi. cars, year cll7,
In any quantity.

POLES SEo^^.-iils"""'!^
PLACE YOUR CEDAR
SPECIAL PRICES UPON APPLICATION.
PROMPT SHIPMENT A
SPECIALTY.

"Want" and "For Sale"
advertisements in the

A. E.

WHITMORE,

230-31-32 Lumber Exchange,

Minneapolis.

iMInn.

ILL.

WESTERN ELECTRICIAN.
immediate Returns.

IF

YOU WANT THE BEST POLES
TRY

IN

THE WORLD

SOUTHERN CEDAR
NO ROTTEN

D.

BUTTS—STRAIGHT—STRONG AND

W. PHELAN,

TORREY
CEDAR CO.,

DURABLE.

27 7 BROADWAY,

NEW YORK

CITY.

Cedar

CLINTONVILLE, WIS.
Large Slock Constantly on Hand

Poles

list of reqnirements
for quotations to

Send
M.KLCIN

POLES
C.J.

HUEBELCC,

"'

LINE

SON.

BUILDERS' TOOLS.

Our Tool Book UUb
1% iB

&

of Interest to

copy now,

all

about them.
linemen. Get ft

FREE,

tfeadquartsrs for Linemen's Tools.

CHIOAOO, ILL.

FIVE

GOOD

BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.
Suite

Electrician FcBUSHiNfi

Co.,

510 Marquette
CHICAGO,

Building,

ILL.

W.

H.

ANDERSON & SCNS,

St. Aobii Ave., Detroit,
Manafactarers Tools and Iron Work for
Telephone and Raii^v ay Construction.
IT'LLPAY YOU WELL.

ONE
DOLLAR
EACH.

WESTERN ELECTRiaAN
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Westinghouse
and Type N Transformers

O. D.

Type

O. D.
Transformers
J-4

W.

K.

to

50 K.

N

Transformers

W.

J

-2

K.

W.

to

50 K.

Voltages

Voltages

950— J

950—1150

J

50

or

or

900— 2300

1900-2300

Frequencies

Frequencies

4800—16000

6000-16000

Alternations

Alternations

J

W.

Cross Section of Traasformer.

Write nearest Sales

Office for Illustrated

Westinghouse

Transformer Booklet.

Electric

&

Mfg. Co.

Pittsburg, Pa.
New

Vork,

AUanU,

Oaltos,

Balirmore,

Boston,

Buffalo,

San Francisco,
Aliearn

Chicago,

Syracuse,

&

Cincinnati,

Seattle,

Cleveland,

Soper, Ltd., Ottawa,

Mexico 0.

Detroit,

Denver,

Salt Lalce City,

&

Los Angeles,

Mountain

O. Branllf

&

Minneapolis,

Pliiladelpllla,

Electric Co,, Canada,

Co., City of Mexico.
j

Pittsburg,

St. Louis,

1903

/

Jaiiuan- 17.
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DUNCAN
Integrating Wattmeter
FOR DIRECT AND ALTERNATING CURRENTS.

29

WOOD
Arc LdLmps
FOR.

BUILT STRICTLY

IN

no- Volt

ACCORDANCE WITH

Circ\iits

Form

PRESENT DAY
REQUIREMENTS.

C

Direct- Current £nclosed

JUST THE METER
FOR

DIRECT CURRENT LIGHTING

Lamps

of latest

design aLnd s\iperior quatlity for interior
lighting
will

ak.re

in

stock

att

Feretory and

be shipped on receipt of order.

AND

POWER CIRCUITS
WRITE FOR PRICES

Duncan Electric Mfg. Go.
MANUFACTURERS OF ELECTRICITY METERS

LAFAYETTE, IND.
AGENTS:
Ooltz Ea8lncciin£Co.,1304 Monodnock Bide.. Chicago.
C. H. Norwood, 1503 Fisher BIdg.. Chicago.
Saicty Electflc Mfg. Co., 303 Magazine St., New Orleans.
Ohio and Michigan Agents, W, 0. Nagel Electric Co., Toledo, Ohio.

Described In Bulletin 1029

Send

for It

If

Interested

Fort Wa^yrve
Electric Works
Matia Office

a-rvd FaLCtory

FOR.T WAYNE. IND.
BrsLnch Offices

in a^ll Larige Ciiies

—

WESTERN ELECTRICIAN
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WM! .usoFos^Wire&Mfg.Co.i

AMERICAN" ?j;r

Manufacturers,

Fuse Wire,
Fuse Links,

1

ALUS-GHALMERS
CHICAGO,

,

>!.

11

)87 PRATT STREET.

BUFFALO,

AMERICAN BATTERY CO.,
cSTO

CORLISS
ENGINES

manu*

For

or corapeient

ri

le

I

7

I

S.

Clinton $t.. Chicago.

Ill,

MOCAOORB. OHIO.

N. Y.

na shipping at
ftnd

1863.

For Porcelain or Clay ln«
•ulatlng Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,

REYNOLDS

IV urotvUi of OHc buglness,
ij>piy our Eastern ctHiom-

. complete factory for lh«
tacture of our goods al

SeniJ lor (Joicrlplive Circular,

Absolutely Non-lnfrlngirtg.
Protection Cuaranteed.

I

of

ANNOUNCEMENT.
::>

CO.,

Sole Builder*

and Supplies.

'

ARE THE'SEST.

U. S. A.

Tefephone Fuses

1903

i;?,

-^

All

Power Purposes

ReynotdsCortlM Engine.

tborouKhiy

.'iibillCHS.

Nflv York Office,

853 Broadway.

-

3S8 Dearborn

Street.

Chicago,

-

SPECIAL ENGINES FOR ELECTRIC LI6HT aid STREET RAILWAY PURPOSES.

RIEDLER

MAIN OFFICE:

PUMPS AND

Th* Incandttscent Lamp R«plaoer and
Cleaner reptacos and clean* any o.p. lamp
at any height or angle.

AIR COMPRESSORS.

Incandescent Electric Light Manipulator Co.,

III.

I

16 Bedford St..

Boston, Mass.

VULCANIZED FIBRE
Highest grades for electrical itisulation aod mccbaoical purposes, in sheets,
tubes, rods

aod

Catalogues aod samples oo appUcatioa.

special shapes.

VULCANIZED FIBRE
ivi

CO.,

-

Wilmington, Del.

o o e: F9 IM M
AMERICAN ELECTRICAL HEATER CO.
Manufacturers fieclric Heating Appliances.

WrluforcutaloRuo.

I

93- 97 River
I

St.

DETROIT MICH

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEKL OUTLET AND JIINCTION BOXES,
SWITCHBOARDS, paws;!, BOARDS, SWITCHES, ETC.
wri^A. iMKVk^ vonk;.

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

MECMNmDMFI
IT COSTS XAR
I/ESS

Is independent ofveatKer. The fan if
]positive in action. Responds inxtan'tly
to sudden demuids for mere steam.
Bumi cheap ficel. Costs pruticaljv nothing

RDEBLIND

for opemtisn-when exhaust steam i> utiliud

B.r.

SXUMEYANX Co b««ton.

NEYV YORK - PKILADILTHIA - CHICAOO

•

POWER CABLES.

I/ONOON

OFFICE WIRE.

TELEPHONE CABLES.

JOHN

A.

ROEBLING'S SONS GO.
SXN FRANCISCO.

CHICAGO.

MOKE STACK

A>aOMr.^
LOW

Black Diamond
Sat. I8«8.

File

Works i

IBC

ia»5.

Special

Twelve

Prtze

Medalt

Awarded

Gold

at

MmM J*

international

al Atlanta,

Exposltiont

1895.

W

OBK 600U8 ABE OS »ALK l\ KVKBIT I.EAD1H1G HABDWABK
MTOHB IN THK PKITEU »TATEI» AND CAWADA.
gf

G.
^1

FIttST COST. SHOUT STACKS. POSITIVE DRArT.
KANOLES SUDDEN INCREASED LOAO Oft MMeaOILfXSl
SAVES Ft/EUeUnnS CHEAP COAU CONSTAITT STEAM nKSWfC
PREvtinrssMone. '^b^
iMstPEMciNTor wiAnito

&

.H.

BARNETT COMPANY

PHILADELPHIA, PA.

'4'^^W^^^^f^f^f^S!^i ^'^'^'^'^^^^f^f^f^'

^

MODERN PRACTICE-MECHANICAL INDUCED WWrr
NEW CATAIOCUE GIVES FULL DATA

ir-FALO FOR(f[ r.OKPAKiY, BlJFFAfD.K^Y

—

2

6

WESTERN ELECTRICIAN

Januarj' 24, 1903

THE PORTER BATTERY ENJOINED!

New York, January 8, 1903.
To-day the United States Circuit Court of Appeals filed an opinion again sustaining lh« Brysh Storage Battery patent owned
by The Electric Storage Battery Company,' and affirming the injunction granted by Judge Haze? of Buffalo against the Porter Battery,
which battery is manufactured by the Porter Battery Company, of Chicago, and by whom this case has been defended.

THIS DECISION IS OF A MOST SWEEPING CHARACTER AND CONFIRMS THE RIGHT OF THE ELECTRIC
STORAGE BATTERY COMPANY TO ENJOIN ALL MANUFACTURERS OF INFRINGING BATTERIES.

TheElectrk StoraceBatteryGo.
ELECTRIC
COMPANY'S

SPRAGUE

MOTORS

Si.%?HT

are unejqualed In efficiency,
durability, compactness and
commercial value. Write
03206.

for bulletin

$100,000

GENERAL OFFICES:

NEW YORK.

527-531 West 34th Street,

CHICAGO OfFICE:

YEARLY INCOME

to fifty central stations now using Federal All-Metal Electric Signs. Will average $200 to
of station cftpacLty.. Engraving shows our new No. 108 ornamental
S300 per year per
sign. Write for Bulletins descriptive dt Federal Signs. Mailed free to central stations.

Kw

FEDERAL
ELECTRIC
MARKET
CHICAGO,

Fisher Building.

84

ST.,

COMPANY.

ILL.. V. S. A.

There are a number of good features about C & H goods that are not to be found in others.
They make good talking points for us and good working points for you. Our catalogues show

—

and

tell

everything about them.

'

Write for them.

RHEOSTATS AND ELECTRIC CONTROLLING OEVIGES

G. & H.

THE CUTLER-HAMMER MFG.
AGENTS:

Kilbourne

An INCANDESCENT

LAMP

Clarlt

represMts a large Inveslmant

<lgllance In cutting costs to

«08 N.

&

a mlnlmin.

A

&

Co., Seattle, Wash.

of capital, Ingenuity

and

R. R. Ave..

NEWARK,

PITTSBURG.

skilled worknianslilp,

it

Is sold at a price

to low as to necessitate eternal
This explains ihe popularity of

successful lamp maiufacturer can not afford to experiment with poor materials.

^1^-A.nrii\ji
^ ^i^IIWI
-

BAicER & oo.'s

J.

GO.

MAIN OFFICES AND FACTOOY— MILWAUKEE
BRANCH OFFICES — NEW fORK, CHICAGO

Sturtevant Engineering Co. Ltd., London, Eng.
Edge ^ Edge, Sidney, Australia.

N. J.

1

20 LIBERTY

ST.,

^^

MEW YORK.

We Duy
Refine

ana
.,.

Platinum
Scrap also

ALPHABETICAL INDEX TO ADVERTISEMENTS.
A.dams-Bagnall Electric Co..—

—

Akron Smoking Pipe Co
Allen Company, L. B
13
Ailfs-Chalmers Company. ..24
Alphaduct Mfg. Co
12
—
American Battery Co
—
Amer. District Steam Co
Amer. Electrical Heater Co..—
Amer. El. Telephone Co.. 17, 19
American Electrical Works ..13
AmericanBefl.&LlghtingCo. 1
American School of Corresp .—
Amen Steel & Wire Company i
Anderson & Sons, W. H
13
Arnold Electric Power Station

Co

18

Andel & Company, Theo
Automatic Electric Co
Badt.F. B

& Company

Baker

&

16

18

3

Bamett Company, G.
Barron

—

Co., J. S

& H... .24

—

Beardslee Chandelier Mfg. Co. 1
Beidler & Co.. Francis
20
Berthold & Jennings
21
Bissell, G.

W

18

a

Bonville, Edward
Bossert El. Construction Co.. 18
Brooks, Hall L
21

Brown

&

Bryan,

Wm. H

Leasure

18
18

Buffalo Forge Co
Burch, Edward -P

Camp Company,

Chase-Shawmut Company ... 7
Chesapeake A Ohio Ry
18
Chicago & Alton Railroad. ., .10

Electrician Pub. Company... 11

Internat'l Cortes. Schools....—

New York ins. Wire Co

10
Evans, Almirall & Co
Faries Manufacturing Co....—

International Tel. Mfg. Co. ..19

Power Co.l3
Norton Elec'l Instrument Co.—

21
AiJ. W.E.R
Chicago Edison Company. 4, 14
Chic. Fuse Wire & Mfg. Co. .—
Chicago Insulated Wir§ Co.
Chicago Lumber & Coal Co. .20
18
C, M. &St. P. R. R
Chicago Pay Station Co
19
Christensen Engineering Co. 2

FarrTel AConst. Supply Co.—
Federal Electric Company... 3

C.

.

—

. .

Columbus Ins.Wire& Br. Co. 1
Commercial Elec. Supply Co. 5
Consumers Carbon Co
14
Continuous Rail Joint Company of America
14
Coolldge, Marshall H

—

Crescent Ins. Wire & Cbl. Go. 1
Crocker- Wheeler Company .18

Crumb & Company, W. H.

. . .

Cutler-Hammer Mfg, Co
Cutter Elec.

18

3

& Mfg.Company—

—

& W. Fuse Company
Dearborn Drug & Chem. Wks. 10
Diamond Meter Company
Dickey-Sutton Carbon Co
4
Diehl Manufacturing Co .... 7
Dixon Crucible Co., Joseph. 10
Duluth Stoker Co
U
Duncan Electric Mfg. Co.... 23
Dustin Co., Chas. E
15
D.

—

.

24
18

H.

B

7

Economical Elec.

Lamp

Edison Decorative
ture

&

Co.. 13

Minia-

Lamp Department

Carman &Co., Charles Whitney
18
Carney Bros. Co
20

Edwards

Central Electric Co
6
Central Manufacturing Co. .-^
pentral Telephone s Ei. Cq,.^

Electric Storage Battery Co,

Edison Mfg.Company

& Company

ply

Co., D.

M

Kokomo Tel. A

—

18
Hart Mfg. Co
Hartford Steam Boiler Inspection & Insurance Co.. 10
24
Hazard Manufacturing Co
4
Helios-Upton Company
Hobart Elec. Mfg. Company. 1
Hoffman, G.W
14
18
Holmes Fibre-Graph. Co
Huebel Company C.J
20

,

.

.

,

Humphrey, Henry

H
Mfg. Co

18
.

.—

.

.

Leather Preserv. M. Corp
Leffel

&

Co.,

James

P^sell&Weed

12

Perrl20&Sons

21

Sterling Electrical Mfg.Co.. 1
Sterling Electric Company...!

—

O. C.

Phelps

13
Matthews & Bros., W. N
Mayer Engineering Co
13
McLennan & Company, K .... 12

McNamara

Brothers
24
15
Mechanical Appliance Co
Mechanical Boiler CleanerCo. 10
Metropolitan TeL & El Co. ..16
Mica Insulator Company
Miscellaneous Advs
...H
8
Monarch Fire Appl. Co
Monon Railroad
19
Moon Mfg. Co., The

—
—

21
12

Co.... 24

National Conduit & Cable Co.l2
Natlonallndia Rubber Co.... 1
Nernst Lamp Co.

0&A»fla£l«cI Isai^eac of AcS-vertlsexiaexxtsi

1

13

Paiste

W

20

Company

12

Phei/ln, D.

—

Murdock Parlor Grate

2

18

I3-Maley, Martin
Mal tby Lumber Company ... 21
Marinette Iron Wks. Mfg. Co.lO
Marshall-Sanders Co
8

14

1

20

—

Sterling

10

i Roller

1

1

12

Lindsley Brothers Company.. 21
12
Lowell Model Co

Machado

3

20
.

Co.,H.T
Paragon Fan & Motor Co

20

M. Co.... 16

—

Maintenance Co

Company

El.

Morse Cedar Company
Munsell & Co., Eugene

Illinois

Insulating

16,

20

—

Illinois Electrical

Company

. .

21

13

Klein & Sons, Mathias
Kohler Brothers

General Electric Company ... 5
General Incandescent Arc
8
Light Company
General Incand. Lamp Co ....
—
Goltz Engineering Co
Gould Storage Battery Co .... —'
Great Western Smelting &
14
Refining Company
Green Fuel Economizer Co.
Gregory Electric Company ... 14

Incandescent Electric Light
Manipulator Company
Indiana Rub. & Ins. W. Co.
India Rubber & Gutta Percha

Electric Appliance Company.l2

t^r

Fulmer Lumber

Thomas J

Sprague Electric Company.
Standard Pole & Tie Co
Standard Underg. Cable Co.
Standard Varnish Works
Standard Vitrified Cond. Co.
Stanley, Arthur F
Stanley Instrument Co

Lumber Company
OkonitgkCompany, The
Oiily Manufacturing Co

Kartavert Manufacturing Co.24
Kellogg Switchboard & Sup-

—

15

Electrical Engineer Institute.—

Johnston,

Felt & Co., Chas. E
18
Fisher Electric Company .... 24
"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works., Inc.23
Fowler, John H
21
Franklin Eng. & Elec. Co ....

12

18

Jeffrey Manufacturing Co.... lO
13
Jewell Electrical Ins Co

9

N. Y. Safety Steam

Phillips,

Eugene F

13

Ptjuips insulated Wire Co.. 13
Phoenix Glass Company
I
Phosphor-Bronze S. Co
10
Pignolet, L.

M

12

Pittsburg & L. S. Iron Co.
porter Cedar Company

.

. :

.

21

—

Rauscher, John
Relslnger,

21

Hugo

9

Replogle Governor Works.. .—
Reynolds El. Flasher Mfg.Co.—
Rice,

Cyrus

\V

14

Roebllng's Sons Co.,

J.

A

24

LeRoy

Stanton,

W

3
9
g
18

& Son, W. C

21

Sterling Varnish Co., The.... I
Stewart Electric Co., John A. 15
Stilwell-Bierce
Smith-Vaile

&

u

Company

—

Stow Mfg.Company
Stromberg-Carlson Tel. Mfg.

Company

17

Sturtevant Company, B. F...24
Tel. Co.
17

Swedish American

.

.

Thompson Son & Co
Toerring Company, C. J
Torrey Cedar Company
Triumph

Electric

14
1-3

21

Co

i

Valentine-Clark Co., The.... 21
Vreeland, B. P
20
Vulcanized Fiber Company. 24
,

Rooney-WestburyEl.Lmp.Co.l2
14
Rose Electric Company

& Lundy
18
Sawyer-Man Elec. Company.—
9
Scheeffer Instrument Co
18
Schott.W.H
14
Schureman & Hayden
Sargent

—

—
Shelby Electric Company
Simplex Electrical Co., The., i
Simplex Ele'c. Heating Co.. 12
. . . .

Co., S.

Morgan

Spies Electric

Company

See P^c?®

—

.

Weston Electrical Inst. Co. .. I
Whitehead Machinery Co. ...14
Whltmore. A. E
Wisconsin Central R.

12

Worcester Companj^,

^<

24

Walsh's Sons & Company .... 14
Western Electric Company... 7
Western EL Supply Co
Westlnghouse
Electric
&
Manufacturing Company .—

10

.

Smith

—

Wagner Electric Mfg. Co
Wagor Mfg. Co., P. R

21

R

8

p. g.i.-Sl

WESTERN ELECTRICIAN

If

you want Wires or Cables insulated

January

writh

buy

....

should

you

Complete stock

H^

1903

^ ^LM

the

HIGHEST CLASS INDIA RUBBER

INSULATION

24,

of

sizes constantly on hand
for sale at lowest market prices by
all

CHICAGO EDISON COMPANY,
WRITE FOR PRICES.

139

ADAMS STREET, CHICAGO.

rr

Announcement
Our

fa>.ctory

Light Carbons.

tK&t by

is

in operaction.

V Are

ra>.pidly

Ma-rcK we

^vill

be

V We

a,re

no^v

Clectric

equipping the other departments, so

making

Arc Light

in addition to

Ca^rbons. Electrolytic Ca^rbons. Ba.ttery

Ce^rbons.

Carbon Brushes. Telephone Carbons and C&,rbon
fail to get

n\a>.kii\g

our prices before making contracts.

Dry

Bd>.tteries,

Specialties.
^c

^

V

Don't

^

V

THE

Dickey - Sutton. Carbon Co,
LoLncoLster,

H-U.

Ohio.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

WESTERN ELECTRICIAN

January 24, I903

You May as Well Get

Line

In

NOW!

"IT"-THE

NERNST LAMP
Is here TO STAY, because
the lamp BUYS ITSELF.

A Lamp which consumes 40 per cent, less current per candlepower; also gives better quality of light. The cost of renewals
per single glower is about one-tenth of one cent per hour.

Our Confidence in This Lamp Displayed
Our Large Stock.

in
'

Beauty of the Incandescent— Efficiency of

COMMERCIAL ELECTRICAL SUPPLY COMPANY

tfie

Arc'

oooMar.e,st..sT.Lo».s.Mo.

-Agents for the Fallowing States-

MISSOURI
IOWA

SOUTHERN ILLINOIS
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TEXAS
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•*,

•*>

GENERAL

COMPANY'S

ELECTRIC

Type "H" Transformers
%

CORE TYPE— OIL COOLED.

•*>

•^

Remarkably low

•*,

core

and copper

losses

have ^ade

•*>

Type

H Core Type Transformers

famous

for full load

V;

•*>

and

all-

day

efficiencies.

%

Write nearest sales

•*>

office for

Pamphlet

91^5.

%
%
•*,
•*>

Vi

•*,

GENERAL OFFICES

•*>

CHICAGO OFFICE: Honadnock

Block.

:

SCHENECTADY,
Sales Offices in

all

N. Y.

large cities.
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WESTERN ELECTRICIAN

OKONITE

January 24, 1903

CURE

IS A

FOR ALL TROUBLE
k^

THAT COMES FROM POOR iNSULATiON,

^

.,/////////„.

OKONITE WIRES AMD CABLES.
OKONITE TAPE, MANSON TAPE.

TRADE MARK

264-266=268=270 FIFTH

GEHERAL
SALES

^letttirCimqtEug,

AGENTS

AVENUE,

CHICAQO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Contractors and Electric

Adlnsters, Inc. Ijamps.

Manipulator Co.

Inc. El. Lt.

Ancliors (Tel.
Matthews

&

& TeL)

Bro..

Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.

W. N.

Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Babbitt Metal and
Western Sm. and Kefg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards

BnMere, Etc

Cnt-Outs and Switches.

& Company.

Electric Appliance Co.
Rauscher, John.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Leather Preserver Mfg. Corp.

"L^f^VreserYer Mfg.
Blowers.

Corp.

Buffalo Forge Co.
Stunevant Co.. B. F.

Mechanical BoilerCleaner Co.

Boiler Componnds. Wks.
Dearborn Drug & Chem.
BoUers.
Co.
_,

Illinois Maintenance
Steam Power Co.
U Y SafetyMachinery
Co.
Whitehead

Books. Electrical.Theo.
Audel & Company,

PuhUshing Co.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.

Western Electric Company.

Cable Hangers.
cV

Western Electric Co.

& Electro, Co.
Dynamos and Jllotors.
Franklin Eng.

Central Electric Co.
Chrlstensen Engineering Co.
Crocker- Wheeler Co.
Ft. Wayne Elec.'Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Co.
Mechanical Appliance Co.

&

Weed.
& Hayden.

Schureman

Sprague Electric Co.
SturtevantCo., B. F.

Triumph Electric Co.
Wagner Electric M/g. Co.

Cables. (See Insulated Wires.)

Economizers, Fuel,

Carbons,

Electric Heating Appl.

Points and

Plates.

Electric RallTvays.
Crocker-Wheeler Company.

Dickey-Sutton Carbon Co.
Electric Appliance Co.
Relslnger, Hugo.
Western Elect. Supply Co.

General Electric Co.
Sprague Electric Co.

Westlnghouse

Castings.

„^
Chrlstensen Engineering Co.
Smith

Co., S.

&

Badt, F. B.

Mfg. Co.

Elec. Wks.. Inc.

Western Electric Company.
Westlngbouse EL A Mtg. Co.

Coal and Asbes Handling Macblnery.
Jeffrey Mfg. Co.

Commntator Compound.
AUenCo..

L. B.
McLennan & Co., K.

H. B.

Spracue Electric Co.
Standard Vitrified Cond. Co.
Western Elect. Supply Co.
S.

A Repairs.
Edison Co.

Chicago

Parsell A Weed.
Spies Electric Company.
Western Electric Co.

& Weed.
Engines, ISteam.
Allis-Chalmers Company.
Parsell

Buffalo Forge Co.

Maintenance Co.
N. Y. Safety Steam Power Co.
Illinois

Sturtevant Co., B. F.

Whitehead Machinery Co.
Outfits.

Fan

Buffalo Forge Co.
Central Electric Co.

Burch Edward P.
Carman ACo., Chas. Whitney.
Crumb & Company. W. H.
Fell

A Co.,

Chas. E.

Kohler Brothers.
Mayer Engineering Co.
Sargent
Lundy.
fit

W.

H.

Central Electric Co.
Diamond Meter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Li^ht Co.
Jewell Elec'l In,st. Co.
Machado & Roller.
Norton Elec'l Instrument Co.
Plgnolet. L. M.
Scneeffer Instrument Co.
Ft.

Stanley Instrument Co.
Wagner Electric Mfg. Co.
f IWestem Electric Co.
Western Elec. Supply Co.

jEToir

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. &. Mfg. Co.

Fibre.

Fire Extinguishers.
Monarch Ftre Appliance

Co.

Fixtures. Gas and Elec.
Bearuslee Chandelier M f g. Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Stow Mfg. Co.

Forges.
Buffalo Forge Co.
Sturtevant Co., B. F.

Fuses and Fuse 'Wire.
Central Electric Co.

Chase-Shawmut Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co,

Western Electric Company.
Western Elect. SupRly Co.
General Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Fisher Electric Company.
General Electric Co.
Western Electric Co^

Sup^y

Co.

Electrical

Phoenix Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Dixon Crucible

& Co.
and Ventilat-

ing Apparatus.-

A Insurance.
Steam Boiler
In-

Insurance Co.

Insulators and Insulating Slaterlals.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Cq.
General Inc. Arc Ll^t Co.
Indiana Rub. A lDS.TIvlre Co.
Kartavert Mfg. Co.
Mica Insulator Co.

Munsell & Co., Eugene.
National India Rubber Co.

iVlpi3.^l3etlo^il

3Ci3.cl.e3K

Co.

Hazard Manufacturing Co.
Indiana Rub. & Ins. Wire Co.
India Rubber & Gutta Percha
Insulating Co.

Kellogg Switch. & Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Allen Co.. L. B.

Western Electric Co.

Speaking Tubes.
Central Electric Co.

Edwards & Company.Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Speed Indicators.
Weston

Plates.
Murdock Parlor Grate

Co.

American Steel

Central Electric Co.

I^amps. Incandescent.
Central Electric Co.
Chicago Edison Co.

Economical Elec. Lamp Co.
Edison Decorative & Minia-

ture Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
Nernst Lamp Co.

Phelps Company.
Elec. Co.

Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. & Mfg. Co.

Iiamps, Inc.* Adjusters.
Lt.

Manipulator Co.

Incaiide scent—
Replacers
Cleaners.

Iiamps,

A

Inc. El. Lt.

Commercial
Nernst

Manipulator Co.
Elec. Supply Co.

Lamp Co.

Wayne Elec. Wka.

Inc.

General Electric Co.

Western Electric Co.
Westinghouse El. & Mfg. Co.

Iiinemen^s Climbers.
Anderson & Sons, W. H.

& Sons.

Matblas.

Hagnet Wires.
(See Insulated Wires.)

manufacturers' 4 gent.
Stanley, Arthur F.

Slechanical Draft.
SturtevantCo., B. F.

Wayne

Platinum Bought

and

;

& Company.

Bonville, Edward.
Maley, Martin.

Poles and Ties.
Beidler

A

Switchboards (Slate
and Marble).

Co., Francis.

Berthold & Jennings.
Brooks, Hall L.

Carney Bros. Co.
Chicago Lumber & Coal Co.

McNamara Brothers.
Telephones, Telephone
Material and Swltehboards.
American

El. Telephone Co
Automatic Electric Co.

Coolidge, Marshall H.
Fowler, John H.
Fulmer Lumber Co., D. M.

Huebel Company,

Central Electric Co.
Central Tele. & Elec. Co.
Chicago Pay Station Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Swltchb. & Sup. Co.
Kokomo Tel. & El. Mfg. Co.
Metropolitan Tel. & Elec. Co.
Moon Mfg. Co., The.

C. J.

Maltby Lumber Co.
Morse Cedar Co.

Lumber Company.

Perrlzo & Sons.
Phelan. D. W.
Pittjburg & L. S. Iron Co.
Porter Cedar Company.
Standard Pole & Tie Co.
Sterling & Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.

Sterling Electric Co.

Stromberg-CarlsonTeLM.Co.
Swedish American Tel. Co
Western Electric Co.
Western Elec. Supply Co.

Tie "Wire Former.

Vreeland. B. P.
Whitmore, A. E.
Worcester Co., C. H.

Only Manufacturing Co.

Tools.

Porcelain.
Akron Smoking Pipe

Klein

Transformers.
Central Electric Company.
Chrlstensen Engineering Co

Co.

Crocker-Wheeler Company
Ft. Wayne Elec. Works. Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. & Mfg. Co.

Macliinery.

Jeffrey Mfg. Co.
Co., S.

Morgan.

S til well- Bierce Smith- Valle.

Pulleys.
Smith Co.,

S.

Co.

Elec. Wks., Inc.
General Inc. Arc Light Co.

Morgan.

Rail Bonds.

TruchSf Electric Car.
General Electric Co.

Westinghouse

Bail Joints.
Continuous Rail Joint ComGt.West.Sm.and Refining Co,

&

Mfg. Co

Leffel&Co., Jas.
Smith Co., S. Morgan.
Stilwell-Blerce Smith-Vaile

Varnishes.
Standard Varnish Works.
Sterling Varnish Co.

Reflectors and Hhades.
American Refl.A Lighting Co.
Faries Manufacturing Co
Western Electric Co.

El.

Turbine s,lVater Wheels

pany of America.
Refiners.

Vulcanized Fibre.

Vulcanized Fibre Co.

TFaterWheelCiOTernoFS

Be -TVindlng-Bepairs.
Chicago Edtson Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman & Hayden.

Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel & Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.

Bheostats.

'

Cutler-Hammer Mfg. Co.

Electric Appliance Co.
General Electric Co.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

ti(econd-Hand Mach'y.
DustmCo., Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
III. yalntenance Co.

Matthews & Bro., W. N.
Rose Electric Company.
Schureman & Hayden.
Stewart Electric Co., John
Thompson, Son & Co.

Hazard Manufacturing Co.
National India RubberCo.
Okonlte Co., The.
PhlUlps Insulated Wire Co
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co
Western Electric Company.
W^lre, Bare.
American Steel & Wire Co

A.

Whitehead Machinery Co.
»late.
Bonvllle, Edward.
Maley, Martin.

McNamara

&

Western Electric Go.

Pow^er Transmission
Smith

& Sons, W. H.
Sons, Mathias.

Anderson

Polish (Metal).
Hoffman, Geo. W.

Walsh's Sons & Co.

Meters.
Diamond Meter Co.
Duncan Electric Mfg.

Co.
Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Amerlrah steel & Wire Co.

Shelby Electric Co.

lil.

American Battery

Phosphor BronzeSm.Co.,Ltd.

Stilwell-Blerce Smith- Valle.

Rooney-WestburyEl.Lmp-Co.

Sawyer-Man

Storage Batteries.

J.

Phosphor Bronze.

Baker

Wire Co.

Duluth stoker Co.

Patent Attorneys.

Sold.

&

Stokers.

Klein & Sons, Mathias.
Johnston, Thomas
Rice, Cyrus W.

Electrical Inst. Co.

Springs.

Nippers and Pliers.

O. C.

WagorMfg. Co., P. R.
I^amps, Arc.
Adams- BagnaU Elec. Co.

Ft.

and Paste-

Lindsley Bros. Co.

I^amp Gnards.

Klein

Dynamos and

(See

Motors).

A Receptacles.

Paiste Co., H. T.

-

Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.
General Electric Co.

Ft.

Inspection

&

Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire & Brass

Soclcets

Soldering Sticks, Salts

Western Electric Co.
Westinghouse £1. & Mfg. Co.

Name

Electric Appliance Co.

Incandesent Electric Light
Manipulator Co.

Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Motors.

Central Electric Co.

Stunevant Co., B. F.
Holders, Inc. Lamps.

Mining Apparatus, Elec.

American Electrical Works.
American Steel & Wire Co.

lilghtning Arresters.

Buffalo Forge Co.

Scheeffer Instrument Co.
Westlnghouse El. & Mfg. Co.
Slica.
Mica Insulator Co.
Munsell & Co., Eugene.

bles—Magnet l^'ires.

Lamps, Nernst.

Evans. Almlrall

Hartford
spection

Insulated Wires and Ca-

Inc.

Co.,- Jos.

Amer, District Steajp Co.

Heating

Standard Varnish Works.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.
Toerring Co., C. J.
Western Electric Go.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Flexible Shafts.

Globes and
Glassware.

Insulated Wire Co.

Co., The.

Junction Boxes.

Barnett Co.. G. & H.

Elect.

Okonlte

Western Electric Company.

FUes.

Western

New York

Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

Standard Underground C. Co.
Western Elec. Supply Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Steam— Hot Wa^pr).

Stanton, Le Roy
Electrical Ihstrnments.

Alphaduct Mfs. Co.

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Beating (Exhauitt

Wm. H

>\'.

Central Electric Co.
Electric Appliance Co.
National Conduit it Cable Co.

Construction

Bryan,

Schott.

Conduit and Conduits.

Conduit Rods.
Barron & Co.. Jas.

W.
Brown A Leasure.
Bissell, G.

'

Western Electric Co.

Engines, Gas and GasoUne.

Holmes Fibre-Graphite Co.

Humphrey, Henry H.

Coils and aiagnets.

Camp Company,

Mechan-

ical Engineers.
Arnold Elec. Power Stat'n Co.

Circuit Breakers.

Wayne

Mfg. Co.

Electric Signs.
Federal Electric Company.
Electrical and

Jeffrey Mfg. Co.

Ft.

&

El.

Goltz Engineering Co.

Morgan.

Chains.
Cutter Elec.

Green Fuel Economizer Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

,
^
Central Electric Co.
Chicago Edison Co.
Consumers Carbon Co.

Jeffrey Mfg. Co.

Sturtevant Co., B. P.

Western Electric Go.
Western Elect. Supply Co.
Westlnghouse EL & Mfg. Co.
Whitehead Machinery Co.

Co., J as. S.

Chase-Shawmut Company.

Crocker-Wheeler Company.
General Electric Co.

EleTat ors - CouTey ors.

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Marshall-Sanders Co,
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. <S Mfg. Co.

Wayne

Parsell

Brosbes.

Weston

Crocker-Wheeler Company.
Dlehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Cuts.

Boiler Cleaners.

El. & Mfg. Co.
Electrical Inst. Co.

Westlnghouse

Electro -Plating aiach'y.

Bossert Elec. Const. Co.
Central Electric Co.
Chase-Shawmut Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.
Ft.

Belt Dressing.

Barron

Anderson & Sons, W. H.
Cross-Arms, Pins and

Western Electric Company.

Central Electric Co.

Electrician

Correspond. Schools.

Int.

Cross-Ami Braces, Etc.
Berthold &. Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.
Western Elect. Supply Co.

& Company.

We^em

Edwards

Westlnghouse Elec.&Mfg.Co.
Correspondence t^cbools.
American School of Corresp.
Electrical Engineer Inst.

Bracb.et8.

Electric Appliance Co.
Western Electric Co.
Elec. Supply Co.

Bells,

Wavne

Ft.

AnnimclatOTS.

Gr.

liigbt Plants.
Crocker-Wheeler Co.

Brothers.

o£ .A.d.'veirtlserKieiatA (See £*^e:e 3*

Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.

Okonite

Co.,

The.

Phillips Insulated

Wire Co.

Roebllng's Sons Co.,

J.

A.

Standard Underground C. Co.

Western Electric Co.
Western Electrical Sup. Co

January

24,

WESTERN

1903

THE H.
"Camp" Standard

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
:

Room

CO.

MANUFACTURERS OF=

Vitrified

Installers of

CAMP

B.
=

p:^r,

Et:ECtfetClAM

SALES OFFICES:

85 Hartford Building, Chicago.

170

Broadway,

New

York.

TO CONTRACTORS
=USE THE=

CHASE NIPPLE COMBINATION
In

IT

It

Your Junction and Outlet Boxes.

SAVES

COST,

IN

LABOR OF INSTALLING,
ECONOMY OF SPACE IN BOX.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

IN

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
iSOLE MANUFACTURERS.)

BOSTON MASS.
,

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

BLVD.,

ILL.

WESTERN REPRESENTATIVE.

,Worra

THE DIEHL FAN CATALOGUE

-Worm "Wheel

Vane Braokec

describe the Coleman device for diffusing the air over
nearly !4 of the circle. Can be attached to any make of Desk
Bracket or Trunion Fan. Operates on any speed or angle.
Positive in operation, attractive In appearance, simple in
construction. Send for prices and catalogue

will

We will

also describe a

electrolier

new CEILING FAN, with and without

attachment.

4 blades, 2 or 3 speeds

WRITE US AT ONCE.

Vane Connecting
Strip

Guard Support
Adjustment Hole in Support

Diehl Manufacturing Go,
12-inch Desk Fan with Coleman
Guard and Deflector Attached.

ELIZABETHPORT,

N. J.

Showing Details of Mechanism.
Cannot Get Out of Order.

7

WESTERN ELECTRICIAN

G.

January

Co.

I.

24, 1903

m

PARAGON

BULLETIN 262.
r«

c«f^o^«-i r^d

by

General Incandescent Arc Light Co.
NEW YORK,
CLEVELAND.

CHICAGO.

CINCINNATI.

ST. LOUIS.

U. S. A.

DENVER.

SAN FRANCISCO.

BOSTON.

PHILADELPHIA.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

New Dynamo

Highest Awards at National Export, Central Canadian,

By

Pan-American and Charleston Expositions.

326 Pages, 140

MONARCH

FIRE APPLIANCE CO.,
247-249 Pearl St.,
New York City.

IS SIMPLE AS ITS NAME.

Illustrations.

5

10x3

Tenders' Band=Book.
BADT.

F. B.

Flexible Cloth Binding.
inches. Price $1.00.

Size of

Type Page

NEW

GIVEN PROMPT ATTENTION.

BOOK, much more complete than the
This is, as the name indicates, a
jld one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and opprators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 10,000 of the new.

Electrician Publishing Co.,

Electrician Publisliing Co.,

Book Orders
^iiHa

Rin MarnilAHo

Rlria.

510 Marquette Buildine, CHICAQO.

CHICARO

-OF-

SOMETHING NEW

The Telephone
REPUTATION BUILDERS.

By J.E.HOMANS, A. M.
352 pagesClotli,

Price $i.OO.

An up-to-date, practical treatise on the
tlieory,
installation, care
construction,
and management of telephones and their
appliances.
Sent prepaid on receipt of price.
Electrician Publisliing Co.,
510 Marquette

Building,

Cliicago,

FEATURE,

III.

Northern Wisconsin Resources.
Northern Wisconsin offers ibe finest opportuniU63 for manufacturing and settlement.
Fine grazing lands hardwood timberand splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation faclUllesareof the best. Interesting booklets, maps, etc., are yours for the asking.

W.

H. KILLEN, Land

&

Industrial Com'r;

JAS. C. POND, General Passenger Agent,
Wisconsin Central

Ry.,

MILWAUKEE, WIS.

A SOCKET THAT WILL DO FOR YEARS JUST WHAT IS EXPECTED OF
IT BY THE MOST PARTICULAR USERS, WILL BUILD A REPUTATION
FOR ITS MANUFACTURERS.
WE HAVE ALREADY SOMETHING
OF A REPUTATION FOR SOCKETS.
TO OUR WELL-KNOWN METHOD OF
AUTOMATIC PRODUCTION, ABSOLUTE UNIFORMITY OF PARTS,
EXTRA LONQ HANDLES AND FINE
FINISH, WE HAVE ADDED A NEW

A. B. C.
...OF.,

ELECTRICAL

EXPERIMENTS
BY

W.

J.

CLARKB.

AN

LINING
ELASTIC
WHICH NEVER DROPS OUT, BUT
WHICH CAN BE EASILY REMOVED
BY THE FINGERS.
YOUR SPECIFICATIONS ARE IN-

This is a
mentary book

practical,
up-to-date, elefor the boy or student interested in electricity, and fills a long felt
want. It tells in plain language bow to
make and experiment with Batteries,
Magnets, Telegraph, Telephone, Electric
Bells, Induction Coils, X Rays, IVireless

VITED.

SAMPLES UPON REQUEST.
M.-S.

KEY SOCKET.

Telegraphy, Dynamos and Motors.

1*6 Pages. 129

MARSHALL-SANDERS GOIVIPANY.
30I

CONGRESS

ST.,

-

MILLS BUILDING, SAN FRANCISCO.
NEW YORK BLOCK. SEATTLE. WASH.

-

BOSTON, MASS.

STIMSON BLOC. LOS ANGELES.

MONADNOCK

BIDG.. CHICAGO.

PRICE,

Ills.

Cloth,

$1.00.

Sent postage paid, on receipt of price.

ELECTRICIAN

PUBLISHING

CO.,

610 MARQUEHE BLDG., CHICAGO.

WESTERN ELECTRICIAN
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The
There are
"Electra"

no Carbons
Carbons
better

are the

than the
recognized

"Electra"
standard

and none
all the

"jnst

world
as good."
over.

AUL OUR WIRES

Crimshaw.
pass inspection and carry the above

NEW YORK
114, 116

&

TRADE-MARKS

INSULATED WIRE COMPANY,

MAIN OFFICE:
lis Liberty St.,

New

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

on our

BRANCHES:

York.

^CmCA^aOr^^
I,

New Improved

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

Scheeffer

Inductive Wattmeter
tt

=TYI
and

This meter has all the merits of the high priced meter in regards to accuracy
reliability, but is simple in construction and easy to maintain and calibrate.

WEIGHS ONLY

7 LBS.

SCHEEFFER INSTRUMENT
328

S.

ADAMS

ST.,

PEORIA,

CO.,

ILL.

REPRESEMTINC:
THE ROBBINS & MYERS CO., SPRINGFIELD, O.
INDIANA RUBBER & INSULATED WIRE CO., JONESBORO, IND.
PROCTOR-RAYMOND MFC. CO., BUFFALO, N. Y.
RENIM SPECIALTY CO., BOSTON, MASS.

Western
Manufacturers' Agent.

FLOTATION

OF THE MOVING PARTS OF

Arthur

IS

IN AIR

CURREIMT

ACCOMPLISHED BY

SLJSF^EIMSIOIM.
IVIAONE-riO
NO l-OST REVENUIE.
NO 'NA^EAR.

OUIRRENT USED RKCOROKD.
"A.BOUJT IVIE-rH
PACIFIC COAST AGENTS:
STANLEY INSTRUMENT CO.,

NO

F-RIOTION.

AI.I-

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

YBXHC16C0, CAI.
iSAN
Lot Assntza, Cat,.

GREAT BARRINCTON,

MASS., U.

S. A.

Seattl-b,

Wash.

Stanley

BROADWAY AND MAIDEN LANE

STA.NI-EY RECOR^ItMO ^A^^VT"^VIE-^ERS
fOR A.L.TERN.A'TIIMO

F.

NEW YORK.

BLDG.

WESTERN ELECTRICIAN
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AND BOILERS PROTECTED

POWER INCREASED

Dearborn Vegetable Boiler Compounds.
MADE TO SUIT THE WATER AS PER ANALYSIS.

OHEIVIIOAL- \A/ORICS,
KDGAR,

IH

27-34 RIALTO BUILDING, CHICAGO, ILL.

NO HACK

light

of Central Station Heating.

ONLY ONE LINE OF
SEND FOR CATALOGUE.

rRF.SSDKE.

on the subject.

NEW YORK.

I

BOSTON.

THE WALRATH

205

r^m

Received the Highest Award at
the Pan-Americun Exposition.
Ii will produce as good a commercial llgbt as that of an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
tend for Catalogue W.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left band, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREMENTS

CO.,

AGEXCIES301 Fisher Building. Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 BoylstonSt., Boston.

& Hammond

MONADNOCK BLOCK,
CHICAGO.
P> WIV

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

MARINETTE, WIS.

Strong, Carlisle

NEEDED.

f I. M'CORMICK TURBINE.

MARINETTE IRON

WORKS MFQ.

ril'E

EVANS, ALMIRALL & CO.,

buy WALRATH 0\S OR GASOLINE ENGINE&
and get

Telephone: Harrison 3930 and 3B3I.

The Evans-Almirall Hot Water System

ARE YOU LOOKING FOR MONEY?
If so,

^r-««slden«

AND SEND FOR CATALOOUE.

Co., Cleveland.

S.

MORGAN SMITH

CO., York, Pa.

THE ONLY KNOWN METHOD OF
KEEPING BOI LERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.MASON Manager.

4-13

CO.

WESTERN UNION BUILDING. CHICAGO.

SAMSON TURBINE

THOROUGH INSPECTIONS

UNEXCELLED FOR DRIVING
Insurance

ELECTRICAL MACHINERY.

STEAM

or

Loss

Loss ol

Damage
Life

to

and

We build these Turbines

in all Sixes and Styles, on Upright or
Eorizontal Shafts, lingle or in pairs, belted or direct connected.

FOR CATALOG.

EXPLOSIONS.

BOILER

ALLEN,

President,
WM. B. FB.INKLIN, Vice-President,
F. B. ALLEN, Second Vice-President.

J. jr.

JAMES LEFFEL &
SPRINGFIELD,

and

Injury to Persons caused by

Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

WRITE OEPT.

against

Property

J. B.

PIERCE, Secretary,

L. B.

CO.,

BKAINERD, Treasurer.
MIDDLEBROOIi, Asst.

L.F.

Secretary,

O., U. S. A.

Only 10 Cents Each

Practical

Books

FOR CATALOGUE,

JEFFREY ?.Tk'e^ DREDGES

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

ON

Electricity.
How to make a dynamo.
How to make a telephone.
How to make an electric motor.
How to make a storage battery.
How to make a Wtmhurst electric machine.
How to make a magneto machine.
How to make a medical Induction coll.
How to make a pocket accumulator.
How to make a plunge battery.
How to make a voltmeter.
How to make a galvanometer.
How to make a band dynamo.
How to make a talking machine.
How to make a !^ H. P. dynamo or motor.
How to make a toy motor.
How to make an electric bell.
How to make a telegraph Instrument.

/^ARBONS

t

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

REG-TRADE MARKS

The Phosphor

Jersey City, N.

J.

Bronze SmeltingCo.Iimited,

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

These books are Illustrated and will be
sent prepaid on receipt of price.

Publ'g Co.,

BIO Marquette Building,
CHICAGO.

FoiirKmcefiil poses from

J A(

.ih/tf'i

M'ufi'fr'

— DELTA

METAL-

"

CASTINGS, STAMPINGS AND FORGINGS
ORIGINAL AND SoleMakers in the' U.,3.

fiji^iiresleTi

Highest

inches

e.\aiiipte

TKE ONLY WAY "

of these beaiililul calcndnis is
to send Iwciitv-five cents, with name ofpiihli-

own one

which you read lliis ndvertiscnient,
GEO.J.CHARLTON.Geiieral Passenger Arc I,
Chicago & Alton Railway, 328 Monadnock
Building, Chicago. 111.
The best railway line between Chicago,
St. Louis, Kansas Citv and Peoria.
calion in
to

•

life;

liif;h.'rcprcduce<l in colors.
of lilhographic rfit.

to

ING0TS,CASTINGS,WIRE,RODS,'SHEETS,ETC.

Electrician

ART CALENDAR
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THE VICTOR TURBINE WATER WHEEL.
OUR OTHER SPECIALTIES ARE:
high speed, close regulation, great capacity,
high efflciency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.
Its

STEAM and POWER PUMPING MACHINERY

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

'^ STILWELL-BIERGE

&

SMITH-VAILE GO.

OA.'VT^IM, ^IHIO.
NEW YORK.

141 Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS. 304 Hennen Building
BALTIMORE, 1507 Continental Trust Building.
E. F.

PHILADELPHIA, 619 Arch Street.
CHICAGO, 311 Dearborn Street.

'lONDON. 97 Queen Victoria Street.
CLEVELAND. 1116 New England Building.

AUSTIN. Sales Agent. Smitli Block, PITTSBURG. PA.

'^The RecogniZt;d Autnoriiy on winny ana Uunsiruction/"

On

oL

receipt

10
.

Mm

.

The universally adopted National P.lectrlcalCodeexplained
and illustrated in tbis year's edition of the liand-book.

CENTS

AND

Standard Wiring

We will send you a

For Electric Light and Power.
By H.

Elficfflm

looiW
FOR

C GUSHING,

Jr.. A.

I.

The Inspector

E.E., Electrical E.ngineerand Inspector.

Trouble Man.

ADOPTED

SclBlile

and Wiremen.

1903.

Every Lighting man should
have one.

By A.

By the Fire Underwriters of the United State*;.
By Cornell Universiiy, Siauford University and other Technical Colleges and Schools.
By over 27.000 Electrical Engineers. Central Station Managers

It is

troubles.
How lo find and remedy them,
igeiher with workini( plans for exchange conuruction, complete with diagrams of all up- tola te telephones and switchboards.

heir

to date.

contains

all

the necessary Tables, Rules. Formulas and Illus-

Mailed anywhere on

trations.
It settles disputes,

and

if

receipt of price,

referred to before wiring will prevent

disputes.

ELECTRICIAN PUBLISHING CO..

DOBBS.

the only book on Wiring and Construction kept strictly

up
It

BECAUSE

E.

Full of information and diagrams for the
operator, exchange owner, exchange manager,
inspector, trouble man, lineman.
A comjtlete description of telephones and

No

flUC

nnilAD

UHt UULLAH.

technicalities. Substantially

bound In

cloth.

Flexible Leather Cover (pocket size), SI. 00.
Sent post paid upon receipt of price, by

t"

ELECTRICIAN PUBLISHING

Electriciai Publishihb Co.,
CHICAGO.
Mnroii^tt^ Ruildine

ILL.

CO.,

610 MARQUETTE BUILDING. CHICAGO.

Smokeless Gombustion
AND A BIG SAVING OVER HAND FIRING IN
FUEL AND LABOR IS GUARANTEED WITH THE

DULUTH STOKER.
POINTS THAT COUNT:
Simplicity, Durability,

Small Power Required to Operate,
Low Cost of Up-Keep,

NO LOSS OF COAL,
Either through grates or over back end of stoker.

No Cleaning

Diilutti

Stokers

in

A Machine

of Fires

— stoker

United States Steel Company's Office Building, Duluth.

Entitled to

Your Res/ted.

Write to

DULUTH STOKER
COMPANY,
DULUTH, MINN.,
and get posted.

Side and Front View of the Oululli Stoker.

does that.

——

—
VVESTIiRN

12
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EDISON MINIATURE LAMPS
Dry Battery Lamps

ARE GENERAL SALES AGENTS FOR THE
TOLER SYSTEM OF CONDUIT BOXES.

For use

This means that we can furnish
Conduit Boxes to meet every
possible condition.
Size,

shape and

in

lanterns

style

portable Jighting devices--electric

candle sticks, pocket lanterns, carriage and
bicycle lamps, clock lights for bed rooms, ruby

Send us the specifications and
we will do the rest.
A complete catalogue

press— send for

for regular line in

Electric Appliance

photography

for

and

for

optical,

dental and surgical instruments.

no matter.

All types supplied
Accurately rated
Carefully selected.

It.

Company

EDISON DECORATIVE & MINIATURE

92 and 94 West Van Buren Street...CHICACO

LAMP

General Electric Company, Harrison, N.

Chicago Oflice: Monadnock Block.

DEPT.,

J.

Sales Office

all

large cities.

PRICES RICHT

MICA WASHERS
a

is

apt
to be contagious, the person responsible for the proper operation of the
lamp being the victim.
Toerring lamps have a large heart
magnet spools. They are guaranteed not to give trouble, and insure
a long and happy life to the lamp
and to all concerned vv'ith it.
is

IN
IF

—

'sth

n
I TfiCDDiur nn
Ui JiTDcnnlnU

COi

VOLT

and Allegheny

Ki

SO send to

new york

New

York.

Lake

117

St.,

NEED OF

IN

A HURRY ?
us. Quality Guaranteed.

THE ROONEY-WESTBURY
ELECTRIC LAMP CO.,
154 E. 25rd

St..

NEWYORKCITY.

city.

GASOLINE MOTORS

AMMETERS,

POCKET SIZE,

-FOR-

For Testing Batteries and Battery
Circuits,

Locating Faults,

Grounds,

etc.

RELI.VBLE.

& a

78-8U Cortland!

N. Y.

Tlie
Will

keep the Commutator

FOc.

"^J^o^

In

Only Article

good condition and prevent cutting.

Ttiat Will

gum

the brushes.

per stick. 8S.00 per dozen Send SOc. for trial stick.
FOB SALE BY ALL SUPPLY HOUSES OR

CIIIIAII
AH
Ku-I
nCLCnnfln & uUn
t

Sole JIannfactnrera.

90». loa

WaaUnstnn

street.

CO.,
NORTH CHELMSFORD, MASS.

Prevent Sparking.

Absolutely will not

.

VEHICLES,

LAUNCHES.
LOWELL MODEL

Compound.

ACCURATE.

Nr;W YORK.

St..

BICYCLES,

Gale's Commutator

Send for Circular.
L. M. PICNOLET,

'^

CO.,

Chicago.

CATALOGUE ON REQUEST.

ave., Philadelphia.

39 cortlandt street,

St.,

M1N1ATUR.E OR
CANDELABRA LAMPS

common complaint with some

arc lamps and unfortunately

218 Water

ARE YOU

Heart Trouble

&

EUGENE MUNSELL

Electric Heating Apparatus
SEND FOR E4-PAGE CATALOGUE.

CHICAOO. "UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

BEARDSLEE CHANDELIER MFC

Cambridgeport, Mass.

CO.'^^^

GAS & ELECTRIC FIXTURES

"«th^ TRADE.

CHICAQO, Alonednock

Block.

Bug-Procf

Segsrdahl

Bell.

Patent.

""'

ALPHADUCT MFG.
522 and 524 W. Twenty-Second

THE
CO..
St..

NEW YORK.

"P-K"

(Sample, 3-in.

SOCKETS

Nickel. 60c.

Enameled, 45c.

By
2

mall, prepaid. Made in sizes
Dealers send for prices.
also make Inventors' Models and
Special Electrical Devices.
Write us for prices.

to 8-lnch.

We

made in Standard Pendant Style
bayonet) and Fixture Style (3
bayonet)
both styles are perfect.
are
(2

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Street, Chicago,

III.

The Franklin Gas Engine

Just Specify " P = K.'

TURN-DOWN LAMP
Teaches people
to use

more current by turning

lamps down Instead of out.
Write for detailed Information.

PHELPS

CO.,

50

Slate St., Detroit, U. S. A.

One-Half Horsepower.

Worth 8100 complete.

ripli

Clilcago

H. T. PAISTE CO.,
•
Philadelphia

We sell

all neces-

sary cnsuDgs. m^Krinls and detail
drawings for 816.50, For real work— not
a toy, 450 reTolutions per minute. Up-

tor horizontal form. Finished parts
Huns by eaa or gasoFor boys and men i\Tth a mechan-

soldscpai-ately.

New York

line.
C<.

FR-VNKLTN

ical turn.

Model Shop

Write for cireular

16.

PARSELL & WEED.
12t>-i:il

W.

Illst.Strp^t.

New

York.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,

CEMENT LINED PIPE FOR CONDUITS.

Executive Offices, Times Building,

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y.

.

January
FHANK
C. H.

24,

WESTERN ELECTRICIAN

1903
EUGENE

N. PHtLLIPS, President.

WAGENSCIL, TRCASURCR.

PHILLIPS,

F.

E.

General Manager.

ROWLAND

C. R.

PHILLIPS, VICE-PRKS.

REMINGTON,

Jr.,

See

AMERICAN ELECTRICAL WORKS,

^U///.
"^^^(J^/^

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

'^

13

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERIC^NITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

% W.N.MATTHEWS&BRO.
^
\^
GENERAL
^

^

CABLES FOR AERIAL AND UNDERGROUND USE.
Ke^t Yor.K Store, W. J. Watson, 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 8'2 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

MARTIN MALEY,
VERMONT SLATE

THOMAS

JOHNSTON,

J.

No.

66 Broadway,

THEil

I

ru SOLDERING

CITY.

BY THIS
on a pink

I

n

-

Stick Free for Trial.

FU nn
ALLcN OUi,
I

Li Di

1— Pull

or the other.

^""""

l«

I
I

>.»

2—

IM

t

123 Liberty

St.,

z

n O

o

way

New

York.

s— WORKING DRAWINGS

ELECTRICAL INVENTIONS

CEO. M. MAYER, M.

'^

I

FOR SPECIAL AND AUTOMATIC MACHINERY.
Developing of

O

•O.Mc

T|n6 E^^/^
^% lUI ^N A
t V W Rl
l« W 9¥l wA L

string for bright or dim. Style
For variation in light turn bulb one
Write for booklet and prices. All voltages and bases.

PATE

^

You Protect Yourself
Inc. Sole Manufacturers. 1334 Columbia Ave. CHICAGO.

ECONOHICflL ELECTRIC LAMP CO.,
Designs for

Z

I

The Simplest. Most Practical and
Economical Turn-down Elsclric Lamp
'Style

ca

STICK

MAKES SOLDER FLOW
WE PROTECT YOU

Label
I

^

ST. LOUIS.

Palent Soliciting.

DODGE SUBSTITUTES (?)for

ALLEN

V^
^^^

z

NEW YORK

-

Palent Causes.

.^

603

V*

Counsellor at Law,

O

Carlton Building,

CO

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

Full Size

\V
^A

R.I.

Six Years with General Electric Company.

MANUFACTURER OF ALL KINDS OF

EVER SPILL YOUR AGIO BOTTLE?

SALES
AGENTS.

lK

MONADNOCK

E.

Wonn's-Eye View.

a Specialty.

BLK., CHICAGO, ILL.

THE HEIGHT OF

ENGINE EXCELLENCE AUTOMATIC
in

The

Vertical or Horizontal,
units from 6 to 20O H. P. Piston Valves, with remov-

Tie=Wire Former.

able cages. Controlled by the NICHOLS GOVERNOR.
For Belted or Direct Connected Service.

Will save you time, money and a vast
amount of vexation and annoyance.

NEW YORK SAFETY STEAM POWER
COMPANY, 60

S.

It is so simple and strong that It cannot get out of order; is so handy you
cannot do without It.
A boy 12 years old can perfectly do the
work of six men, using upall your scrap
wire.
No telephone or telegraph company
should be without this machine.
Order one and be convinced.

Canal Street, CHICAGO.

New York

Philadelphia
Boston

San Francisco

AMMETERS,
VOLTMETERS,
OHM-METERS,
GALVANOMETERS,
STANDARD PORTABLE, ROUND PATTERN SWITCHBOARD AND ILLUMINATED DIAL INSTRUMENTS.

JEWELL

~

A GOOD METER
ei UNION

FORSl5.og

riade In

two

Pony and Standard.

The Only Manufacturing Co.

f,'\

Moravia, Iowa, U. S. A.

CABLE REEL JACK.
Made

"0. K." Weatlierproof Wire.

sizes.

For Sale By All Supply Houses.

PARK COURT.. .CHICAaO.

NATIONAL CODE STANDARD

''Only''

No

in

Two

Styles.

With Heavy Angle Iron Frame

I.

and Steel Screw, capable of bandlii g
the heaviest underground cables.

Slow-Bnrnmg Weatlierproof

No.
with

and Slow-Burning Wire.

Body made of steel castings,
Machine Steel Screw, capahandling reels up to 4 feet 6

2.

the

ble of

inches in diameter.

Prices

and Samples on Application.

Correspondence

solicited.

Cata-

logue on request.

W.

Phillips Insulated

Wire Co.,

and

Faetorv:

PIWTUCKET.

R, I

ANDERSON & SONS,
Toot Manuracturers.
Established 1871.

St.

OfliGS

H.

,

Aubin Ave., DETROIT, MICH.

WESTERN ELECTRICIAN

14

WAWTED, FOE SAXE
WAJIT COL.D1IN

timilar

ments

{jo

words or

insertion; additional

less),

24, 1903

and

advertise-

^l.jo an

words 3c each

POSITION WAJfTED
ments ijo 7vords or

January

less],

advertise-

S/00 an

in-

sertion: additional zt'ords 2C each.

IT'S

POSITION WANTED.

We

ENGINES.

UP TO YOU.

34xeO 030 H.
28x48 750 [I.

pay highest market prices for

*N0

PLATINUM.

18x42 250

ALSO

GREAT WESTERN SMELTING AND
REFINING CO., CHICAGO.

POSITION WANTED.

FOR SALE.
Electrie-light plant in Northern Illinois; 11year contract with city population 1,500; price
$6,500; net income last year $2,000.
One in
estern Indiana, population 1,500: 3-year coniraci; lirst-class condition; iir>ce S8.000. One
in Northwestern Ohio; poimlation 3,o00; 8-yf-ar
contract witb city: net income last year, $3 000;

P.

Heine Watertube Holler.

tube Boller.i.
150 H.P. Babcock
tube Boilers.

Two

&,

Wilcox Water,

Two 72x18 Tubular Boilers,

125 pounds.

Three 72x16 Tub. Boilers, 100 pounds.
Three 06x16 Tub. Boilers. 100 pounds.
Two 60x18 Tub. Boilers, 100 pounds.
Six 60xl6Tu'Ular Boilers. 100 pounds.
One 56x16 Tub. Boiler. 100 pounds.
Two 54x14 Tub. Boilers, 100 pounds.
300 II P. Excelsior Heater.
300 H. P. Wheeler Heater.
300 H. p Baragwanath Heater.
200 H. P. Kroeschcll Heater.
130 H- P Berryman Heater.
Single and Duplex Pumps, all sizes.
Belting, Piping, Valres.

WHITEHEAD MACHINERY

I

II.

Two 300 H. p. Heine Wate'lube Boilers.
Two 250 H P. Babcock & Wlloox Water-

Cress Compound Automatic.
15 and 23x17 300 H. P. Mcintosh Seymour Tandem Comp. Railway Enelne.
13 and 18x24 200 H P. Atlas Tandem
Compound Automatic.
18x24 230 H.P. Atlas Heavy DuiyAuto'c.
18x24 250 H.P. Meyer Hvv Duty Auto'c.
11x22 75 H. P. Buckeye Auiomatlc.
7x10 20 H P. Atlas Automatic.
6(4x10 23 H. P. Iliickeve Automatic.

half vpard' electric railway' shop experlen-'e as
armature and field magnet winder and repairer.
Never use tobacco or liquors. Al references.
Address BOX 'J2. Sjlvania, Ohio.

Steam and electrical man. selling machinery,
arc lam(is. etc., instalUni,' complete plants, including lines or operaiing electric-light plant.
Technical training. 10 > ears' practice, strictly
solieraad industrious^, 32 years old: sound In
branches named: roferences Al. Address ItOX
160. care Western Eiecirician.

One 325

14x3fi 135 H. P. Hamilton Corliss.
12x36 100 II. P. St. Louis Corliss.
12x110 100 U. P. Hamilton Corliss.
12x24 70 H. P. Sioux C.ty Corliss.
24x48 500 II. P. Uuckeye Automatic.
16vi and 28'i X 27- 400 H P. buckeye

pay you to get our prices.

Co.

BOILERS.

18x42 225 H P. Hamillon Oorlias.
12 and 22 by 42 250 H. P. Atlas Tandem
Corapuund Corliss.
10x42 160 II. P. Wetherill Corliss.

Copper Hard Babbitt

&

Throllllng.

Greene Corliss Double

11. P.

I

the best on earth for elertrical
work. Wire Snider, Pig Lead, Ingot Copper, Spelter, etc. It will

Itr Toung married man of 2u, as dynamo
tender or oiler or other electrical work with
lighting or pp\\er coninany. Three and one-

300 H. P. Williams, while
Ked Throttlins.

FjCcen rlcs

WRITE US.

PO&iTION WANTED.

IJox

18x2b 20(1 a. P. Williams, White it Co.
Kox Bed Turottllng.
14x24 135 H. P. Featherstone Box Bed

Corliss,

Incandescent Lamp Bases, Etc.

We Manufacture

P.

IPowerCorliBs.
Harris Double Eccentric

23xciO 450 H. P. Ge-^rge II. Corliss.
20.x 48 .-100 H P. Harris. :orllss.

SCRAP COPPER, BRASS

Bv an einctriclan of nine years' experience in
Would like
stailon work and constnicilod.
charge of small plant. First class references as
toabllUv and character. Add ess BOX 161. care
Western' Electrician. 010 Marquette llulldln;;.
Chicago

22x.1i;

r. Internal

CO.,

Davenport,

•

la.

;

'

WANTED.
traveling salesmen for
South and Southwest. Electrical supplies and
>'one but sol>er men having estabmachinery.
lished trade need apply. Stat*' salary. Address
BOX 159. care Western Electrician, 510 Marquette Building. Chicasro.

Several

For particulars address,
309 Dearhorn St.. Chicago.

price Si:i.OOO.

first-class

POMEROY,

We have

J.

G.

matssmsBsm

U.S. METAL

POLISH

Moffman

I I Geo.W.
i!95.E.Wa':HiHCTaM 5t iNDJANdPn

LISHES ALL METALS.

the following Westlnghouse engines

for sale cheap. Are in first-class condition and
at present time: 7 13x22x13 Cross

running

Compound

enj^inos.

1 fi'.'X6

PITTSBURGH GAGE & SUPPLY

WANTED.
A competent

Stands r

'

engine.

CO.. Pittsburgh, Pa.

FOR SALE.

electrical engineer
of the designing of

Two Telephone Exchanges

325 teiephonas
in Missouri towns only 8 miles apart. 21 miles
to take charge
metallic and 30 miles grounded toll li es. Both
Must
current
motors.
small direct
exchanges and nearly all toll lines Tebullt this
be experienced in this particular .\ear and in tirst-class condition. Present owners
line and be able to produce strictly desire to sell on account of too mucb other busito look after. Address LOCK BOX 4,
high grade and thoroughly me- ness
Maiden, Mo.
of

chanical work. Applicationswill be
confidential and
applicants must state in detail full
BOX 156,
address
experience and
care Western E ectrician, 5 10 Martreated

175 K. W, Edison bipolar railway generator.
100 K, W. Edison 140 volt.
65 K
Jenny 140 volt.
50O H. P. Cooper Corliss Engine.
28x48 AlUs Corliss Engine.
10x13 Frost Automatic Engine.

W

Also Motors, Boilers, Pumps, etc.
Write for our Stock List number 51

ILLINOIS

MAINTENANCE COMPANY. ""cT.cTd""

60-K. W. EDISON, 500-VOLT.
ForSale. four fiO-K. W. Fdlson Generators, 600
Volts. F. 0. B. Cars, Hamilton, Ohio.
Each $450

ROSE ELECTRIC

ST. LOUIS.

CO.,

MOTORS WANTED.
SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

ROSE ELECTRIC

WANTED.

ST. LOUIS.

CO.,

AMMETERS.

electrical engineer, FOR SALE.—
Old style Edison and 13. S. Pattern.
theoretically.
One
'rained
t. Cfll Cooh O''' Material and Mawho is progressive and up to date ^9
04
tt VO Ldull chinerv Purctiased.
and who is able to take charge of WALSM'SSONS4C0.261Washln9tonSt.Newark. ".J.

A competent

well

all of the work in connection with
the testing department in a large

electrical

SECOND-HAND

manufacturing company.

Applicationswill be treat ^d in strict
confidence. Applicants will please
state in detail

full electrical

Dynamos and Motors.

experi-

ence and address BOX 15 5, care
Western Electrician, 5 10 Marquette
BIdg., Chicago.

We

invite correspondence
with those wishing to

buy or

regory:

PATENT LAWYER

FOR SALE.

to fSollplttniE Patents,
Itlock, CHICAGO.
liruitch Utllcc;! Wiinhli>i:ton, D.O.

Prompt una Cnrofal Attention

125-133 cycles, 1,100 volts.
1— 40UK. W. aestlnghouse. with e.\ciier.
1—2(10 K. \V. Stanley inducior. wlih exciter.

0tiiikRercrcncL-H.

I

,

14-

16-1 18 Liberty Street,

'

NEW voRK.

CONTINUOUS RAIL JO'NT CO. OF AM.
General Offices: Century Building,

NEWARK,

N.

J.

CARBONS

GONSUMERS CARBON
LANCASTER, OHIO,

1311 AxhliuiO

Carbons

bearlnu's). with exciter.
(3 oearlnf^s). liigbarKain.

fully guaranteed.

THOWP'OM, SOW & CO

Oyer ten thousand ( 10,000) miles In use. Received the highest
award in Us class at Paris Exposition, 1900, and
Pan-American. Buffalo. 1901.

CYRUS W. RICE

Aliei-nators

CONNECTED.

ALTERNATOR

140 S^ GHntsn Si, GliSeap.

by tnis Company are at their warehouHes
ready for immediate delivery.

2--150 K. \V. General Electric monocyclic.
2—120 K. W. Westinehonse.
1- 120 K. W. General Electric type A. S. 120.
12-120 K. W. General Klectrlc type A. 120.
2— 00 K W. General Electric type A. S. 90.
1— 90 K. W. Westlnghouse.
4- 75 K. W. Wood.
6- 60 K. W. General Electric A. 60.
2— 60 K. W. Westingh >use.
Large stock of direct-current machines.
Send for monthly bargain sheet with complete
All apparatus
list and net prices of machines.

2-00 H. P. Horizontal tubu-ar 1-2311 Ii.W.Wcsi.inghouse.
2-lBO K. W. Westlnghouse
DIRECT
Westlnghouse
1-80 K. W. .ICMi.y, 115 volts, 1-120 K. W. C. * C, 6 pole
2-100 K- -W. C. & C, 6 pole.
Mc I. <s Seymour.
d. c. Russell 4 valve
Armington & Sims 4-75 K. W. G. E.. 110 volts, d. c.
J.
l-8xl4'/.xlOV<; Mc I. & Seymour
Ames tandem engines.
1-160 K. W. Stanley, 2
2-22x33 Buckeye (new).
1 50 K.W. Westlnghouse Elec,
phase, 125 cycle.
1-22x42 Slater.
110 volts, a. c, Ball A Wood
1 -20x48 Harris Corliss.
1-50 K. W. Walker, 110 volts 2-120 K. w. w es tinghouse, s. phase, 125 cycle
1-14x36 Allis Corliss.
d c. Russell eneine (new).
1-43 K. w. Westlnghou-e, 110 2 75 K. W. Port Wayne, s.
1-1SMX18 McI. & Seymour
pha^e, 125 cycle.
1-15x15 Erie Ball.
volts, d. c. Russell engine
2-13x12 l-rie Ball.
1-30 K W. C &C.. 110 volts.d.c 1-00 K W.Stanley, 2 p. 60 c.
2-60 K.W.Stanley 2p.l25c.
1-11x16 Straightline.
double Siurtevant entlne.
4-60
K.W. G. E.. s. p. 125 c.
1-9x9 New York Safety.
1-4 K. W. N. Elec. HO volts.
2-30 K. W. Westlnghouse.
d. c. automatic eng. (ne-*).
B -ILER-.
125 c cle, s. p.
4-375 H. P. National watertube 1-3 K W. N. Electric. 110 volis. Mot
rs. 110 & 220 A 500 v.
d. c automatic engine (new).
l-2"'0 H. P. sttrling watertube
Uyna's, 110 & 220 & 500 v.
3-125 H. P. HorizOMtalt bular.
RY. CENEOATORS.
2-90 H P. Horizontal tubular.
4-600 K. W. uen'l Electric.
slater cross comp.

'

listed

W. Wood (3
W. Slattcry

sell.

ENGINES.

1-16x30x36
3-18x36x16
2-15x23x17
2-15x24x18

SCHUREMAN & HAYDEN,

ELECTRIC CO.
54-62 5.CLINT0N 5T. CHICAGO
AH dynamos, motors, metersand transformers

K.
1— 150 K.

W. 60 cycle G. E.. 2.000 volt.
K. W. 60 cycle Ft. Wavne. 1,100 volt.
K. W. 60 cycle G E., 2,000 volt.
K. W. 60 cycle G. E.. 2,000 volt.
K. W. 60 cycle Stanley, 2 phase.
K. W. 60 cycle Stanley, 3 phase.
K.

strictly

quette BIdg., Chicago.

2—200

180
150
120
90
200
150

of all kinds

and

CO.

U. S. A.

for

all

purposes.

THE TELEPHONE HAND-BOOK
,

BY

THE BEST

HEBBEKT LAWS WBBB.
|

I

Price SLOO.
'Sht oniy complete and praotlo&l
of its kind on the market.
PTJBLI8HKD BY

THE ELECTRICIAN PUBLISHING

voik

CO.,

Suite CIO Marquette Bulldlni;, Gtilcaf*

It

SLATE

Pays

to

Get the Best from

EDWARD
BONVILLE
FAIR HAVEN, VERMONT.
Lock

VERMONT

p. O.

^'fTiilXo';

FOB

Electrical Purposes.

All

Box 24,

Slates for Electrical Purposes
Sizes of Slate Switchboards.

Best Black Enameled and Marblelzed Finishes in Vermont.

EDISON COMPANY
REPAIR SHOPS
CMICACO
TELEPHONE MAIN
76 M ARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
Oynamos. Armatures,
Motors, Arc Lamps,

Mochirio and Carpenter
Work of All Kinds

Correspondence

Solici'ect

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments,

.

;

WESTER^P ELECTRICIAN

January 24, 1903

JS

WE BUY OR SELL
WE BUY AND SELL ALL
Electrical and
C3

-"'"'^mtifim^.

c/>

•

Watson Back-Geared Motor.

Recognized a great factor in electrical problems
for twenty years.

DIRECT-CONNECTED UNITS.

ARMATURE FIELDS REWOUND.
We make a specialty of Drop Forged

300 kw., General Electric 500-550-volt Generator, direct connected to
Tandem Compound, IG and 30x48 Whetherill-Corliss Horizontal
Left-hand Engine.

Commutator Segments.

1S7V4 tiw., Westinghouse, M. P.

CENERATORS-500
6— Edison, No. 20, GO K. W.,
6— T. H. D—02, each
6— Kdison, No. 60. 175 K. W

each

1.200
1,400
1.200
2.000
2,250

W. WestiDghouse, without

IC.

and switchboard instruments,

citer

300

1.100 volts

K. W. G. E. mono-cyclic, with excomplete,
switchboards
citer and
1.200
1,100 volts, each

LIGHT GENERATORS.
ARC
10, lOO-li^ht, 9.6 amperes. Brush

10—No.

900

1—750K. W.

phase, 2.200 volt generator, belted to

one 24 and 48x60 cross-compound
condensing Cooper Corliss eiigine,
25,000
complete
$250

CONTROLLERS.

$60
70

Controllers, each

ENGINES.

1—Tandem Compound BhU, Sand I3xl2..S

1—Hamilton-Corliss. 14x42
1-St. Louis Corliss. 30x54
1— Pennsylvania Iron Works Corliss, 28x

—Lane

2—500
1—270
2—200
1—200

kw., 6-pole General Electric.
kw., 4-pole General Electric.
kw., 4-pole General Electric.
kw., M. P. 6, Westinghouse.
1 175 kw., M. P. 4, Westinghouse.
2 150 kw., M. P. 6, Westinghouse.
2—110 kw., 4-pole Eddy.

1,500
4,000
1,500
5,000

—

—

Bodley, 24x60. designed for
RoilingMlU work, for the pair
8 500
1-20x48 Wheel'tck
2,250
4,n00
1— Dounle \\heelock. 20x48
l_Wheelock, 20x42
2,000
400
2— Armington A Sims, 13x12

—

750

..

BOILERS.

inches x 16 feet tubular boilers,
with 72 4-Inch tubes, each
S
4—66 Inc es X 18 feet, with 66 4-inch
tubes, each
3—66 inches x 14 feet, with 66 4-inch

1—72

450
450
350

tube,-

inches x 18

feet,

with 66 4-lnch

tubes, each
2—Sterling water tubes, each

2—Hazplton 500 H. P., per H. P
2— Clark, 150 H. P. water tube

6

72 K. W.

1— 60-ft.

Ferris wheel electrcallv driven, $1,000

30c.

G.

FERRIS WHEEL.
SHOOT THE CHU^e.

WORK

$5,000

CAR.

length inside cab. 29
2 in.: heieht of body,
width of body inside. 7 ft. 6 in.;

ft: height over
ft.

10

in.;

...WITH...

EDISON PRIMARY CELLS

2— 80 kw., Detroit
5— D62 Thomson-Houston.

Are the only efBeient battery fan outfits on
market. Invaluable for the sick room.

tiia

T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H., 75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

M. D. 2

A large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

CDme.steel construction. 60
300 feet long, complete

feet high and
\Vith boats

all. 40 ft ;
all, 12 ft.

BATTERY FAN OUTFITS

Tandem Compound.

No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.6 amp.

boilers,

P

Length over

1—100 kw., 4-pole Walker.
3—100 kw., 4-pole General Electric.
1—100 kw., Edison Bipolar.
2— 90 kw., Thomson-Houston.
1— 80 kw., Thomson-Houston.

ARC GENERATORS.

P.,

TRANSFORMERS.
assorted sizes, tvne
per light,

—Shoot trie

EDISON

450
350 H.

perH.P
per H.

for Bulletin No. 55.

14x14 Rice Automatic.
16x16 Rice Automatic.
13 and 23x17 Tandem Compound Mcintosh & Seymour.
10x18x20 Payne Compound.
13x12 Armington & Sims.
12 and 20x12 Westinghouse Compound.
7x8 Payne.
18x42 Allis-Corliss.
18x48 Geo. H. Corliss.
16x42 Greene.
13x12 Erie Ball.
10%xl6%xl2 Cross Compound Armington & Sims.

—

pressing cylinders attached, each.

Send

LWAU KEE.

ENGINES.
12 and 20x36 Slater Engine

l_Taylor-Beck. 12x14
300
4 Houston. Stanwood & Gamble, CrossCompound, 16 and 22x22
1,250
6— Cooper Cross-Compound, Non-Condensing. 36 and 60x60, new, never
having been shipped from faetorv..23.000
5— Tandem Compound Ball, 12 and 20x16 1,500
3 Skin- er engines, 17x18. with air com-

4—72

Ml

RAILWAY GENERATORS.

4,500

&

2

COMPANY,

800

2— Tandem Compound Ball, 9 and 16x12
eacb
$1,000
7i)0
4— Russell Automatic. 15x20, each
,. 1.000
2— Porter-Allen, 16x20 each
1—11 and 17x14 Oross-Cnmpound Ideal.. 1,400
2— 21x18 Armington & Sims, each
1.500
1- Porter-Allen, 28x42

MECHANICAL APPLIANCE

—

100— "K" Controllers, eacn

l_Forter- Allen, 21x36

motors and

THE

1—

MOTORS.

H. P motors, complete with
pinion gear and gear cases, each

60

We build special

kw., G. E., 2,400 volts, 50 cycles, 3-phase.
kw., G. E., 2,300 volts, 40 cycles, 3-phase.
1—300 kw., G. E., 2,000 volts, 60 cycles, 3-phase.
1—200 kw., Stanley, 2,400 volts, 60 cycles, 2-phase.
1—150 kw., Stanley, 1,000 or 2,000 volts, 133 cycles.
3—150 kw., G. E., 2,300 volts, 60 cycles, 3-phase.
2—120 kw., G. E., 2,000 volts, 125 cycles.
1—100 kw.. G. E., 2,080 volts, 60 cycles.
1— 60 kw., G. E., 1,040 volts, 125 cycles.
A35 T.-H., 1,000 volts, 125 cycles.
1—30 H. P., Westinghouse, Ind. Motor, 200 volts, 60 cycles, 2-phase.
1 20 H. P., Westinghouse, Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—20 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—10 H. P., G. B., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—15 H. P., G. B., Ind. Motor, 220 volts, 60 cycles, 2-phase.

I

25— R-2

steei

2—250
2—200

K. W., G. E.
direct connection, speed, 120 R. P. M..
$2,250
each,

200— New 25

re-

ALTERNATING.

Volts.
CENERATOR-220
$2,400
\V. -Triumph. 6 pole (new)
lO Volts.
GENERATORdesign. 14 pole, for
2—210

1— 200K.

Arc Dynamos with oil regulators,
practical! V new, each
Westinghouse SO-cycle, 2-

li,

use.

W.

K.

for

2 and 3

dynamos forspecial purposes.

Stanley. 1.100 and 2,200
volts, wiih exciter and iwitchboard
1.500
instruments, eacQ

2—180

IK,

frames and
form coil wound
armatures.
An efficient, durable motor
built for lasting and severe

—

2—100

frames

154,

ventilate

ing Ball Engines.
25 kw.. General Electric, 110 volts, 4-pole, Compound Wound Generator, with 9^x10 Armington & Sims Engine.
2 25 kw., 125-volt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.

ex-

five
I,

Multi-polar type with cast

dynamo

Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-volt Westinghouse Generators, direct connected to self-oil-

300

volts

1—60

U,

I

One year old.
kw., Eddy Compound

50
5,000
4,550

'A,

horsepower with speed
ductions of from 5 to

120-TOlt Generator, direct connected

Westinghouse Compound Engine.
50 kw., Westinghouse, 6-pole, 110-Tolt Compound Generator, with 13x12
Ames Automatic Engine. But little used, as good as new.
50 kw., Commercial, M. P., 125 volts, Compound Wound Generator,
with 8%-13xl2 Armington & Sims Tandem Compound Engine.

400
500

$

W

—

8,

on

Built
•A,

to

Volts.

1 General Elecirlc. 100 K. W., 6 pole...
2— General Electric, 100 K. W., 4 pole...
1— WestlDghouse. 175K. \V
1—General Electric. 250 K.
4 T. H., 270 K. W., arranged lo be driven
wit', a sinc;ie pulley clutch coupling
on either !-iSe of pulley, per pair
2— T. H..500K. W., each
1—35 K. W. Westlnghouse, with exciter
and switchboard instruments, 1,100

8

Steam

MACHINERY

CO
03

1

KINDS

width of body outside, 9 ft, width of large side
door. 5 ft. height of large side door. 5 ft. 8 in.
length whpel base, bolster to bolster. 21 ft.:
trucks, lates- type Jackson & Sharpe M. C B.
axle, 4ys in.; wheels, 33 In.. 2U in. th ead,

f
S
S
{
•

:

:

WRITE FOR OUR LATEST CATALOGUE.

\ in. flanee. Equipment. 4 Westinghouse No.
38 B geared to 35 miles per hour: two trolleys,
double end control; Chrlstensen air brake,
double end. Gauge, standard 4 ft. 8^s in. Motors
Car eouipped with M. C. B. coupInside bung
lers for hauling standard freight cars. Car comElete in every resppct and as good as new; has
een ia use about four months haulins gravel
onlv and emhodlps everv modern 'mprovement
known. Price $6,000 f. o. b., Cincinnati.

JOHN

A.

STEWART ELECTRIC

OHIces:

430 Sycamore

St.

CO.

Factory and Warehouse:
LUDLOW, KY.

CINCINNATI, OHIO.

CHARLES
If

1

Broadway,

NEW YORK.

E.

DUSTIN CO.
Storehouse, ORANGEBURGH, N. Y.

Write for Catalogue No.

4.

EDISON MFG.
FACTORY,
Orange. >'ew Jersey,
U. S. A.

KEW YORK

CO.,
OFFICE,

83 Chambers Street.

CHICAGO OFFICE, 144 Wabash ATtnue,

WESTERN ELECTRICIAN
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THE
AUTOMATIC

January 24, 1903

THE HOME OF

I

I

'PHONE,

STERLING
ELECTRIC

COMPANY
LAFAYETTE, INDIANA.
MANUFACTURERS OF
TELEPHONES, PROTECTORS,
LIGHTNING ARRESTERS

THE

ON

AND
SWITCHBOARDS OF ALL KINDS
INCLUDING THEIR

BEST

COMMON BATTERY LAMP SIGNAL
|

MULTIPLE SYSTEMS

EARTH

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OFORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

A SECRET SERVICE.
PROMPT GONNECTICNS.
IMMEDIATE CLEARINGS.
RELIABLE BUSY SIGNALS.
REDUCED EXPENSES.
GREATER DIVIDENDS.

PATENTED TELEPHONY

BUSINESS PROMPTLY HANDLED NIGHT OR DAY.

A review

of patents pertaining to Telepbones

and Telephonic Apparatus by the

American Electrical Engineering Association.
CONTKKTS

Introductory.— Percentage of Patents Sustained.— Supreme Court Decisions.
:
—Berliner Case.— Induction Coil.— Drawbaugh Cases.- Hunnlngs Transmitter.- Subscribers' Calls.
—Switchboards.— Law System.— JIann System.— Multiple Board.— Express System.— Raverot-Hess
System.— Comparative Advantages, Multiple and Divided Board Syatems.—Carney Plug Board.—
Brief Mention.— Automatic Swiichboards.—Conclusions.— Index.

THESE ARE THE FEATURES
WHICH MAKE THE AUTOMATIC EXCHANGE
THE BEST IN THE WORLD.

Patent of A. G- Bell. No. 174,465. Patent of Emile Berliner, No. 233,969.
Patent of Emlle
Berliner, No. 4^3,569. Patents of Emile Berliner in Parallel Columns. Patent of C. A. Cbeever,
No. 208.463. Patent of H. H. Eldred, No. 303,714. Patent of Thos. A. Watson. No. 256.258.
Paientof L. B. Firman, No 2S3.334 Patent of M. G. Kellogg, No. 247.199- Patent of C. E. Scribner.
No. 330.058. Patent of C. E. Scribner. No. 300.144. Trunking Principle. Patent of Shaw A;
Cbilds, No. 319,856.
Mann System. Patent ot L. B. Firman, No. 252 576. Western Union Pin
Switch. Express System. Patent of Sabin & Hampton, No. 513,534. Subscriber's Automatic Sig-

We are now building telephones and switches
for the Independent Companies in Ghioago, III.,
Dayton and Columbus, Ohio, Grand Rapids, Mich.,
Portland, Maine, and the Imperial Exchange,
Berlin, Germany, which call for a total initial installation of 31,570 stations, and an ultimate capacity of 177,000.

nal.

Kaverot-Hess System.

Patent of M.

Handsomely Bound

J.

Carney, No. 258,886.

Apostoloff System.

5ent Prepaid on Receipt of Price,

In Cloth.

ELECTRICIAN PUBLISHINQ CO.,

510

SI. 50.

Marquette Building,

CHICAGO.

KOKOMO TELEPHONES
I

1

AUTOMATIC
ELECTRIC COMPANY,

Always Up'to-Date.
we MANUFACTURE

SWITCHBOARDS, TELEPHONES
\

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

CHICAGO.

KOKOMO

TELEPHONE AND ELECTRIC
UmIII^jIIIi

III

M^t^mm*

y

^1

MFG. CO.,
III

III

I

KOKOMO, NO.
I

)

January
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are glad to inform our

many

NOT SURPRISING

IT'S

ANNOUNCEMENT
We

17

THAT

IIV^

friends

and customers that we are strictly in It and
are filling more orders and with greater rapidity than ever.

THERE ARE OYER

6ET

40,000

THE SWIM.

IN

Give yourself a treat, as well as your suband the whole
bunch, by using apparatus that will create a
feeling of satisfaction and security and that
will completely overwhelm any uncertainties
that may exist in connection with your
service. Others are doing it. Get busy with
us.
We are in a receptive mood always.

TELEPHONES

scribers, operators, collectors

WM. EOWEN, STATE KEPRESENTATIVE, DES MOINES.

FOR PEOPLE WHO BOUGHT THEM EIGHT
YEARS AGO ARE STILL SENDING THEIR
ORDERS TO

SWEDISH-AMERICAN

TELEPHONE COMPANY,
:CHICAGO.:

STROMBERG-CARLSON TEL. MFG,
74 W. Jackson Boulevail, CHICiGO,
GENERAL OFFICE, Rochester, N. Y.

CO.,

III.

THE. INDEPENDENT

6Y5TEM

^

^ERICAh^

THE

^MERICAI^

/

/

bei\telem 3NE

(^P^,
125

MILK STR^B^^OSTON. MASS.

coma^W own^^tters

This
No.

Other Bell Patervts
ELDREO PATENT— ControWmg

any Clearing Out Signal

in

Cord

Circuit.

ELDRED PATOIT -ConiroW'mg
in

Cord

any Ringing and Listening Keys

Circuits.

ELDRED PATENT— ControHing
Generator at central

the use

of

Alternating

Current

office.

SCRiBNER PATENT-Push-in

Crank Shunt on Magneto

Bell

We

believe there

1891. for

telephone,

^H

microphone

Patent
Beriiner

a cfl^Uned

tele-

col^^

all

feransminPs

or

cont^Vtelephones.

I

you so

told

—P.

in 1893.

C.

"Ktvocked

BURNS.

Ovit."

WATSON PATENT-V/ eights on Switchboard Cords.
GRAY PATENT— Automatic Shunt on Crank Shaft of
Bell— (won

this after Williams-Abbott lost

GARTY PATENT— Rndging
ern Telephone Construction

in

Magneto

it.

Magneto Bells-(won

Company lost the

SORIBNER PATENT—S^xmg

would not be an IndependerIt Excllange
AmericaLii Electric Telephorve Compani
I

Novemb^M;
graph

forms^W

INDEPENDENTSlfSTEn
POPULAR RATES
INCREA5ED PATRONAGE
AND SERVICE

463.s6^Kanted to^^le

this after

West-

case in both courts).

Jack for Switchboard.

existence to-day

if

there had not been an

P. C.

BURNS.

—

WESTERN ELECTRICIAN

i8

ARNOLD ELECTRIC

BRYAN, WILLIAM

POWER STATION Co.
Engineers, Contractors (or Complete
Electric Plants. Results Guaranteed-

M. Am. Soc. M.

Crumb,W.H.& Company

H.

telephone engineering and

Consulting Slechanlcal and Electrical
Engineer.

BURCH,
Guaranty

4-ifo6-ieo8-i8io-i8i2 Fisber Building,

CHICAGO.

SARGENT & LUNDY
ENGINEERS,

Mechanical and Electrical
Engineers,

1155-56 Monadnock; Blk., Chicago.
and eatlniates forelec
Inventions developed.

1000, 46

East Van Buren Street,

I

CHICAGO

Specilk-nttons, plans

Blcig,

ti-ical iostallations.

m^sfj^mmmms^sm^ssssm

BROS.,

Contracting Electrical Engineers,
Lighting Power Railways,

Ch'icag

FELT, CHAS.E. &C0.

P.

ELECTRIC
RAILWAY ENGINEER.
J50

I

CONSTRUCTION,
1263 Monadnock Bldg

LOUIS.

EDWARD

KOHLER

Contractors,

Engineers

E.,

Llni'oln Trust liuUdlng, ST.

January 24, 1903

'

FredeIvIck Sargent.

A. D.

Lundy

mmm

-

IBISSELL, G. W., M.

E.

Iowa State College, Ames, Iowa.
Consulting Mechanical En^neer, Lighting,
Power, Pumping and Heating Plants tested
Economy and Power Tests
:> DESIGNED.
Engines and Boilers,

C. AV.

Carman.

Henry H
CONSULTING ENGINEER

M. C. IIartman.

Humphrey,

Carman, Chas. Whitney

&

Co.,

Central Lighting Stations,
Power Transmission.

CONSULTING ENGINEERS,

Electric

Suite

88 La Salle Street, CHIC i GO.

1305,

Chemical

Eij>g..

SCHOTT, W.

H.

ENGINEER AND CONTRACTOR,
Speciai ties— Central Station Heating Plants,
Water Works Steam Plants, Klectrie Light,
Gaa and Street Hiilhvay Plants.

ST. LOUIS.

MaRQU

:

CHICAGO.

iL'lLDiNG,

E^a*ggs^=g

Chas. L. Brown.

E. E. Leasure.

BROWN &LEASURE,
ELECTRICAL CONTRACTORS,
[

312 Fisher Building,
Telephone Harrison 3698.
CHICAGO.

STANTON,

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AIVD

JVSTCTIOIT

STTITCHBOABDS, PAKEL BOARB»,

BOXES,

ISi;VIXCHi:S,

Consulting Telei>bone Engineer.
Plans, Specifications and Super\-ision oC Installation of complete telephone planttj.
Special Reports on Telephone
Prcpertles and Apparatus.

ETC.

411 Electrical

Bldg., Cleveland, Ohio.

The

HOMESEEKERS' EXCURSIONS
First

^

and Third Tuesday Each Month
—VIA —

There's

CHESAPEAKE AND OHIO RAILWAY

—TO

VIRGINIA,

KORTH AND SOUTH

COMMUTATOR

CAROLINA.

BRUSH

For rates and information apply to
P.

I.

8PINING, N. W.
234 Clark

St.,

P. A. C.

Chicago,

&

Si

Friction

itVY-vviftwctawc

Famous

Limited.

Train

with the Fibre-Graphite Commutator Bruah.
Being 90 percent, pure graphite, It insurcB low
rcBlstance, no sparking u6der a varying load, and
longer wear.
TLcrc is no greasing required.
The Fibre-Graphite is therefore the most economic brush on the market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG. CO.

0. Ry.

III.

d

No

Pioneer

5155 Wakefield SI.,

Germanlown, PHILADELPHIA.

of the

World.

Chicago— St. Paul— Mianeapolis
VIA

The

St. Paul Road.

(Chicago, Milwaukee

li

&

St.

Paul Ry.)

Equipment and Service

H"

Cnequaled.

Tim*

maps and information
furnished oa application to

F. A.

ROTARY FLUSH
SWITCHES.

tables,

MILLER, General Passenger
Chicaeo.

Agent,

111.

PLACE YOUR
"Want" and "For Sale"
advertisements In the

WESTERN ELECTRICIAN.
Immediate Returns.

^.

JEbwVVRDS

AK;,Co

4P

DOOR
SWITCH
CXhe
lionsen}.

TY\E

HIGHEST

GRADE

IN
Porcelain Insulation.

EVERY PARTICULAR.

Wire Connections
Style

out
8lyle

MANUFACTURED BY

in Front.

A— Lights whendoor Is open;
when door

Is closed.

B— Llghtswhendoorlsclosed;

out

whendoor

Is

open.

THE ECO OOOA SWITCH OPERATES

THE HART MFG.

CO.,

LIGHTS "EVERY OTHER TIME."
Approved by the National Board of
Underwriters.

HARTFORD, CONN.

^E^Y*""^

H-v

January

24,

WESTERN ELECTRICIAN
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VICTORY £ORTHE INDEPENDENTS
We wish to tender our congratulations to the Independent Telephone trade on the recent decision of
s^
s§
v^
v§
s^
the Berliner case.
It

sounds easy to say so; but we expected the deciwould be rendered this way.

^

sion

^

So we go on as before, giving you the best telephone apparatus that can be made. What better
v<
v§
n?
can you ask than the best? s^

Kellogg SwitcKboscrd arvd Supply Compacrvy
Green a-nd Congress

Streets, Chica.go.

INTERNATIONAL TRANSMITTER

QUESTIOIM
Which

STANDS UNEQUALLED

is

"COIN COLLECTOR" before

the best

the public

IN

?

ANSWER

Workmanship,
Efficiency and

CHICAGO PAY STATION

Durability.
It Is

REASONS

Clear, Distinct and Powerful.

Because it is the most simple and
Operated and maintained at least

IMPOSSIBLE
to

become packed

or deadened.

REMARKS

We

manufacture a full line of public ex
change central energy and generator call
Telephones and multiple and trunking
switchboards. Correspondence solicited.

PATENT ALLOWED.

INTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

Write to-day for catalog and

full

infoimation.

Chicago Pay Station Co.,

CO.,

CHICAGO,

durable.
cost.

I30 La Salle Ave., Chicago,

U. S. A.

III.

•-»-»-»-»-<

PRACTICAL FEATURES
OF TELEPHONE WORK.

It

THIS

byS
work

l-4lncliis.

Illustrated.

134 pages.

as well as Patience, to
Appendix.

make

a

SUGGESSFULTELEPHONE.

75 Cents.

designed as a simple, plain-spef^iog^ handbook for the pracIts author, Mr. Dobbs,' 'has been eminently fitted
tical telephone man.
fourteen
years'
experience in telephony to deal with the subject in a thorby
oughly competent manner. This he has done, and the result is a mine'oi information, clearly and concisely presented, and invaluable to the iinanager,operator and lineman alike. The appendix contains r^iable data regarding
wires, resistance, inductive capacity, etc.
is

AMERICAN

.

thU

Electrical

Knowledge and Good Mechanics,

By A. E. DOBBS.
Cloth, 7

requires Capital,

°^ NERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

ar pny other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

LET US SEND OUR

ELECTRICIAN PUBLISHING

CATALOGUE

CO.,

510 MARQUETTE BUILDING, CHICAGO.

AND TALK PRICES

AMEBICAII
39

ELECTRIC

TELEPHOHE

JACKSON BLVD., CHICAGO

THE MOON TERMINAL HEAD FOR TELEPHONE CABLES,
AFFORDS COMPLETE PROTECTION.
THIS STATEMENT

IS

SUSTAINED BY ITS RECORD.

250,000 Line Wires Protected.

No Recorded Loss

From Moisture or
m°g? Potential Currents.

We

desire to figure with you on the Cable Protection you will require.

The

reputation of this apparatus should secure your careful consideration.

We furnish

the Moon Fuse Pole Terminal with fuses and Metal Outer Case
Storm Box complete; or Terminals either with or without Fuse protection,
as required, for the Exchange end of the Cable.
They are simple in construction, easy to install and most economical to maintain.
We are pleased to answer any questions regarding this equipment, and to
furnish you with catalogue and price list.
or

MOON

MFC. CO.,

43-49 SO.

CANAL STREET,

CHICACO.

CO .

WESTERN ELECTRICIAN

so
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THE STANDARD POLE & TIE COMPANY
WISH TO ANNOUNCE

TO

MONDAY NEXT THEY WILL

THEIR
BE

THE VENEZUELA BUILDING,

IN

CORNER FRONT AND
3370.337.

JOHN.

PINE,

IN

FRIENDS THAT ON

THEIR NEW OFFICES

133-5-7

FRONT STREET,

NEW YORK.

TELEPHONE:

NO PASS NECESSARY. COUNTERSIGN

"FIFTH FLOOR."

IS

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
iicD I iiiiRCD nn merchants* national
Dii
. HI. rULmtn LUniStK bU., bank bldg., Chicago.

LOW

LARGE STOCKS

PRICES

cm

WESTERN CEDAR POLESHow
stocks:

M.KLEffJ

LINE BUILDERS'

5.

TOOLS

tells about them.
Gel
It is of Interest to all linemen.

copy now.

FREE.

C.J.

Headquarters tor Linemen's Tools.

MATHIAS KLEIN

CHICAGO LUMBER

& COAL CO.

1129-20-31 LUMBER EXCt1AN6E

MINWEAPOLIS. MINN.
,35and40fl.
6>nd7)n.Tops.

FOR

TROLLEY
LINE
Construction

HUEBELCO.,

Always

&, SONS,"'"'c;.VA'G"o«rL'i°=

AREYOU LOOKING F0RTR0UBLE7
IF SO,

AR POLES

POLES

30N

Our Tool Book
a

Prices,

Address B. F. VREELAND, Denvir, Colo. (Main Office.)

Idaho— Montana.

WHITE AND

GET A COPY OF

Southern Cedar
NO ROTTEN BUTTS.

Are the Best.

POLES

D. W. PHELAN,
277 Broadway, New York

AND HOW TO FIND THEM
-IN—

YARDS:
Menonlcn.MIck.

BOTH MAUNETO AND COMMON BATTERY
SYSTEMS.
8lh Edition Just Out.
Electrician

Price, 25c.

IT

OHICAQO,

vPTT
np
If ipV«
urtn.r,a.
TIP

1

.

»9M

YARDS AT:
IMINN.,

KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MI»IN..
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
Wflls Us lor Oeli.errr- r.irrv

YOU

KELLOGG SWITCHBOARD and SUPPLY
229 80. CREEN ST..

Publishing Co.,

THICAGO.

WALKER,

>AY

To get our Prices on ao-foot e's by return mall. We ean Save You
Money on other Length* as well.

510 IfBTqnette Bnildlas,

I

\*^i

POLES

(

CO.,

ILL.

"

Bcroo.

Minn.
Mont.

Cabinet,

Idabo.

Cblciin,

UL

Cloquet,

CEDAR

Stock

POL ES
Esctinibl,

TELEPHONE TROUBLES

In

i

FRANCIS
BEIDLER

&ca.
B19 W.22d
CHICAGO,

SI.

ILL.

Western Electrician

Want Ads

Keystone Telephone Building, PhUadelpbla, Pa.

i Electric BulldlnK, Cleveland, Ohio.
j 3^,; liroadwav. Npw York.

»Sul-fc8.

CEDAR POLES
CARNEY BROTHERS COMPANY,
6iO Chamber'of Corrmerce, CHICAGO,

ILL.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN.
CARNEY BROS. SPUR, MINN.
Idaho Cedar Poles shipped direct from Idaho
Oreqon and Washinqlon,

January

24,

WESTERN ELECTRICIAN
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CEDAR POLES

LINDSLEY BROTHERS COMPANY. WnDLESALE PRDDUCERS""^rcrcc°>"
P0RTLAND,OREeON 8(SP0KANE,WASH. Sp-FOOT TO 80 FOOT

OUR
Ask

"

US about

address to prove

Send

it

to

TROLLEY "

It

it.

^
^
W^W.
MMIPO
V ^^
^^#^^^^^^P

TIE.

^^

pay you and we only need your

certainly

will

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

^^

B^^^l

'
Eleven Pole Yards In Michigan.
Wholesale Producers for 20 years.

Bay City, Michigan.

-

rJvuW^ (wJvXoJ^

OEDAR AND CHESTNUT POLIO

W

Cedar Ties, Posts, Shingles, Etc.
Get Our Prices Before You Buy Elsewhere.

THE MORSE CEDAR COMPANY

......

MIGHICAH

Sagmaw,

-

IDAHO, WISGOMSIM,

Mich.

f

1^^

JOHN.

H.

FOWLER

& JENNINGS,
ST. LOUIS.

WHITE CEDAR.
to

80

ft.

sp„kane. Washington.

CROSS

BERTHOLD

POLES.

J
j

FOR TELEPHONE, TELEGRAPH,
ELECTRIC

TROLLEY.

LIGHT,

UKILK,

WISCONSIN.

FOWLER-JACOBS

CO.

1

O. H.

WORCESTER
MARINETTE,

CO.,

WIS.

Produeers and Wholesalers of White Cedar Products.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

CO.,

From 6 Feet to 70 Feet.
SPECIAL PIflCES ON SMALL POLES.

PINE AND FIR.

?5d*'^^.z^II'""=
CEDAR POLES
UPON
SPECIAL PRICES

LUMBER

VULCAN, MICH.

Cedar Poles.

ARMS.
LONG LEAF

Chemical Building.

0. C.

WHITE CEDAR

.\M)
GENERAL OFFICE: 1705 FISHER BLDG. CHICAGO.
Washburn. Wisconsin, and
L n«:— .
B
Branch Otticcs
.

THE

CEDAR.)

IN

^.

WRITE FOR PRICES.

^%.

CEDAR POLES
.

§»M\yyvvW ^K^rw

f
LC9

^^ I
iJ
(WHITE

POSTS, POLES. TIES AND EVERYTHING
YARDS IN IDAHO AM) AT WASBItlKN. PI.I MMKH

A. E,

Tl
CC
I ICO-

STERLING & SON,
MONROE, MICH.

it.

l^llj^^XwHITE CEDAR P0LESV^4:|:t|

IDAHO CEDAR up

C<

us before you finish the paper.

MaiTBY LUMBER COMPANY,

U

W-

M ICH

Writefor a copy of our TELEGRAPH

CODE FOR CEDAR PRODUCTS

Minn.

POLES, TIES, POSTS. '"',S.°%r'

r

The

'Best

of Everything

WESTERN ELECTRICIAN OBTAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
IN

THE

through
THE
Chicago & North-Western

train service of thf.
Rail-

way from Chicago

to Omaha^
Denver and the Pacific Coast on the
west, the Blaclc Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modem and skillful

management can make

it.

The Overland Limited,

W«

PRODUCERS.

POLE DEALERS ADVERTISING

Your

want your

Electrical

Books

of the

Electrician

Publishing: Co., Suite 510 Harquette

BUY

Bldg., Chicago.

CLINTONVILLE, WIS.
Large Stock Constanlly on Hand

You

will save

TIME and

MONEY by doing so

TORREY
CEDAR CO.,

Cedar

Inquiries always.

When

in

position

Poles

search of a
advertise in

the

Western

Electrician.

a

magnificent electric.lighted train, less
than three days Chicago to San Francisco, daily.

The Colorado

Special, only

two nights

to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

CEIWRPOLES

TheNorth-WesternLlmlted.
an

electric lighted daily train

Chicago,

nsiis

between

St Paul and MinneapoHs.

H. R. MCCULLOUGH.
3d Vice.President.

4 X-ASal4-F

W. B. KNISKERN,
G«ii'l Pasg"r and Tkt.

Agt.

Sr-,

Chicago. III.

~yAf<i)5: 1=^Kcof<NiNci;, hicK.

- -SCREES 3Av."WT5.

CMitA&o.

_

N Ew urJt)oW.

"IvJis.
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The Nernst Lamp
For Outdoor Service
In mere candle-power
the

6

on the photometer,

Glower Outdoor

equal to

the

enclosed

vastly superior in

its

is

lamp, but

Js

arc

beautiful, soft, white

light, perfect steadiness

ward

Type Nernst

and superior down-

distribution.

^
rm
iD

6 Glower Outdoor Type
Nernst Lamp, Globe Lowered

6 Glower Outdoor Type
Nernst Lamp, Top Raised

6 Glower Outdoor Type Nernst

Supply Dealers

Electrical

Lamp

will give further particulars

Illustrated Booklet No. 6 lor the asking

Nernst

Lamp

Co.
I

Pittsburgh, Fayette St.

&

Oarrlson Place.

New

York, 120 Broadway.

Boston, 131 State St.

Philadelphia, 202 Real Estate Trust Bldg.

:
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DUNCAN

WOOD

Integrating Wattmeter
FOR DIRECT INO ILTERNITING CVRRENTS.

23

Arc Lamps
FOR.

BUILT STRICTLY IN
Power

ACCORDANCE WITH
PRESENT DAY
REQUIREMENTS.

Circ\iits

FOR^M C.

I^^PN

^m^^^^^^^^^^^^^^^^^^^^KBSkr

P

JUST THE METER
FOR

DIRECT CURRENT LICHTINC
AND

TKese lamps a-re the result of 25
years' experience in arc laLnvp design
and construction, a^nd are strictly up to
date in every detail. Two or five in series,
on 220 or 500-volt, direct current circuits,
for fa-ctory or railNva-y installa.tions.

POWER CIRCUITS

Bulletin 1028 Describes

Send

Electric

Duncan Electric Mfg. Go.
MANUFACTURERS OF ELECTRICITY METERS

,

TKem

Interested

Works

MaLin Office a.nd Fa.ctory

FOR.T WAYNE.

LAFAYETTE, IND.
AGENTS

It if

Fort WoLyne

WRITE FOR PRICES

Oolta Eflgliieeriag Co.. 1S04 Monadneck Bide- Chlcsgo.
C. H. Norwood, 1503 Fisher Bldj.. ChlMjo.
Safety Electric Mlg. Co.. 303 Migozine St., New Orlemns.

for

IND.

BRANCH OFFICES— Boston; New York; Philadelphia; Syracuse:
Pittsburg; Cincinnati; Grand Rapids; Chicago; St. Paul; St. l.ouis;
Atlanta; Yokohama, Japan.

Ohio and Michigan Agents. W. O. Nagel Electric Co., Toledo. Ohio.

L.
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McNAMARA BROS.

FISHER ELECTRIC CO.

ELECTRIC SWITCHBOARDS,

ALUS-CHALMERS

SLATE AND MARBLE.
WHte
'

for

CHICAGO,

Fair Haven. Vt.

C«tAloeuc B.

ELECTRIC SUPPLIES

CO.,

AND CONSTRUCTION.

U. S. A.

WE CARRY A FULL

LINE.

Sole Builders
of

FOR MACHINERY.
Vc make

oAcne plates for soir e of

U.

S.

and we would be pleased

GOOD INVESTMENT.

A Lamp

ENGINES

the largest mxkers of macbiociy in

the

PROTECTIOIM.

REYNOLDS
CORLISS

NAME PLATES
to

For

send you sample aad quote price.
No Plate Too Larg;e or Too Sma'l.

Guard

fastened

All

MURDOCK PARLOR 6RATE
Boylston

St.,

Boston.

CO.,

Mass .U.S.A.

com-

tects

RIEDLER

PUMPS AND

to.

socket pro-

Power Purposes
SPECIAL ENGINES FOR ELECTRIC LIGHT and STREET RAILWAY PURPOSES.

161

'

firmly

pletely.

AIR COMPRESSORS.

THE

P. R.

WAGOR MFG.

CO.,

SPRINGFIE'D. MASS.

HAZARD MANUFACTURING
HICH-CRADE RUBBER
COVERED,

WEATHERPROOF

CO.

WiAES AND Gables

MAGNET, OFFICE, ANNUNCIATOR WIRE.
"

General Ofpice asd Works,

New York
50

WUkesbarre. Ha.

Chicago OrFloE.
1201-2 UarquetteBldg

Opfick,

.

DOS' St.

VULCANIZED FIBRE
Highest grades for electrical iasulation and meciiaiiical potpcscs, in sbeett,
tubei, rodi

and

special shapes.

VULCANIZED FIBRE

Catalogoes and samples on application.

CO.,

-

Wilmingrton, Del.

KARTAVERT.
HARD AWD FLEXIBLE FIBER

IN SHEETS,

RODS AND TUBINO.

For Electrical and Mechanical Purposes, Railway Duat^GUiardg, Washeri
and Packings. Patent Insulating Cleats.
aiANCTACTUBED BT

THE KARTAVERT MANUFACTURING CO.

BARE COPPER WIRE.

Wilmington, Dil.

|

RUBBER COVERED WSRE.'

WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

ROEBLIND
POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

NEW YORK.
LHIMGO.

OFFICE WIRK.

ROEBLING'S SONS CO.
TRENTON,

N. J.

''^''^SAN FRANCISCO.

^JSdJoio2oioio2olfo2o3o f 2Q3o3o3oiS£l9ol3oio!Si9oio3

s Black Diamond
Kat. 1B9S.

File

Works i

Twilve

FOR

ri-r.rTPir. Ijr.KT
/iWf'OV'r.F zriivicr.

vrr-Tta.\

KGn-otir/.i.

Sptclal

Prbe

M«<jal(

Awarded

.'inpi.r.

r.Gt,<poij(.iD

lae. 18*S.

H

Gold Mtdid

Intern Btionai

*i Alltnta,

Expoiitlona

f«9S.

.}»

OGB eOOUS ABE ON BALI: IN KVKBT IiEADIxe HABDWABK 2v
8TOKB IN THK UNITED STATES AND CANADA.
fjf

8.

&

H.

BARNETT COMPANY

PHILADELPHIA, PA.

^

[3fjrr/j.fj vonor. r.ofiPAf/y
BUFF/^.O. [j.r.

E^ectriclaD

'&X^ Chicago.

SSSS^

$3.00 Per Ahbi.

Xnil,

YOl.

CHICAGO,

JANUARY

31,

1903.

m&il matter of the second

No. 5,

class.

CV

INSULATED
JllilDI
JIYIr l.t A. WIRES ANDCABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WeSTCRN SELLING AGENT.
^^^ Simplex Electrical Co.,
"""r.^h'Ixso""'^
H. R. HIXSON.
CHICAGO.
1137 Monadnock Block, CHICAGO

I

lO State Street,

BOSTON, MASS.
thaoc

1889—Paris Bxposition,
Medal for Bnbber Insalation.
1893- World's Fair,
Medal for Bablier Insalation.

«
CRESCENT RUBBER INSULATED

WIRES AND CABLES
National Code IStandard.

CRESCENT INSULATED WIRE AND CABLE CO.,

TEE STANDARD FOR

Sole Manufacturers of

Okonite Wires, Okonite Tape.Manson Tape, Candee

THE OKONITE
JI('lS!;S„S?i;Si'e°;.f

"""•'*•

*»'•

BEFORE CONTRACTING FOR

Wires.

I

NO AN ESCENT

York.

STERLING SPECIAL
LITERATURE.

&?H!H"o5Sf„°s".1?c";'."""'

-

STERLING ELECTRICAL MFG. CO.

WARREN, OHIO.

•

INDIANA RUBBER AND INSULATED WIRE CO.,

JUTABLI8H£1>

MANUFACTURERS OF

tV-^'-^'T-f.-

I..AIVIIRS

GET THE

CO., Ltd.

253 Broadway, New

"*'" O**"" ^'^ Factory, TRENTON, H. fc

»3"barclay'sireet.

BIJBBKB IKSlTIiATION.

IVfO.

COMBINATION OF

Paranite Rubber Covered Wires and Cables,

Stow

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONB, TBLEQRAPH AND FIRE ALARM CABLES.
All

Wires are tested

JOKESBOKO, INO.

el Factory.

2,000

I-T-E

MULTI-SPEED MOTOR.
Practically dust and water proof.
For ForbftMa
Drilling, Tapping. Reaming, ^uery Grlndtnc, ote.
"Write for Catalogue and Prices.

IN USE.

and Multipolar Motors
from J^ to 50 horsepower. Dynamos from 10 lights to 700. V>'e sell
or rent. Good profits tor agents.
Ttietlobart Elec. MfgCo.Troy. Oklo
Bipolar

STOW MFG.

rha Incandascent Lamp Raplacer and
Cleaner replaces and cleans any a. p. lamp
any height or angle.

t

6 Bedford St.,

For Porcelain or Clay Insulating Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,
MOCADORE, OHIO.

CROWN

AND
RECTAN-

RAIL BONDS.

GULAR.

American Steel &Wire Co.
CH1CA60.

NEW YORK.

WORCESTER.

16 C, P. Horizontal are 14 C. P. Vertical.
7 C. P. Vertical.

«

LIFE
The Longest

SHELBY

Life at Best Efficiency.

USEFUL

LIGHT

Pat. Oct. 20,

Other makes are

1

LAMPS.

900.

A TRIAL WILL PROVE OUR CLAIMS.
CO., SHELBY,

THE SHELBY ELECTRIC

IT-IT'S FLATTENED.

ElecMcal

Waverly Park,

UANUPACTTHED BT

Columbus insulated Wire and Brass Co.

COLUMBUS, OHIO.

USE SHELBY LAMPS.

^ESTON

TRADE MARK.

SAN FRANCISCO.

DENVER.

you want light to see objects below the lamp

THE COIL DOES

SQUARE

OF EVERY DESCRIPTION.

LIGHT
If

ROUND,

ELECTRICAL WIRES

Boston, Mass.

St C*..

MAGNET WIRE

BARE AND INSULATED

tacandescent Electric Light Manipulator Co.,
1

C0.( Binghamton, R. T.

G«n'l Earopean Agents. Seliz, SonBCBttaal
vintortA 8traet. Lononn. England

KGueen

CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA.

1

Flexible Sliaft

In^tnineiit
NEWARK, N. J.

Uo.,

O.

ALPHADUCT
FIREPROOF FLEXIBLE CONDUIT.

Weston Standard
Portable
Direct Reading
SXillivoltmeters,

Volt ammeters.

Ammeters,

Mllanunete rSy
Oronnd Detectors and
Circait Testers,
Ohm meters.

Portable 6alvanometers.

CONSTRUCTION.

Our Portable Instruments are recognized
The Standard the world over. The Semi-

as

Portable

Laboratory

Standards are

still

better.

Our Station Voltmeters and Ammeters
are urisurpa-ssed in point of extreme accuracy

and lowest consumption of ener^.
BERLIN— European We.ston Electrlcfl) Instrument
Co., Ritter9tra*se No. 88.
LOSIWS— Eilion Broa-. So. lOlSt. H&rtlns Lane.
Mention the Wbbtbbs Elb'-trictas when

V«*toc Oround J>et«etora.n(f.ClFmUt

I.

Inner lining of

fireproofeii

canvas.

2.

Coating of weather-proofing. 3. tire5. Outer jacket fireproofed-

and weather-proofing compound.
Outer coating protecting against weather and abrasion.

proofed cord.
6.

heavy

4, Filling

ALPHADUCT
522-624 W. 22d STREET,

iVIFC.

CO.,
NEW

YORK,

—
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W. LYLE,

President and

Mauger

B. S.

BARNARD, A'he-Presldcnt and

k

SccreUry.

Standard Vitrified Conduit Company
UNDERGROUND

VITRIFIED SALT GLAZED

CONDUITS AND INSULATORS
I

General Office,

39 and 41

-

Cortlandt Street

-

=

New York

-

v

Electrical

"Ceco."

Machinery.
For

Lighting,

Power and
Railway
Service^
250 K.

W.

3-Pbase

"Ceco"

Direct-Current Enclosed

Allernator

H Ceco'^ apparatus

is

modem

"Ceco" Motor

in design^ accurate in construction,

and superior in performance.

Write

for

Catalogue 27.

Christensen Engineering Company,
MILWAUKEE.
CHICAGO: Merchants' Loan

& Trust Bldg.

PITTSBURG:

Gellatly

SCHEEFFER

& Co., Times Bldg.

mcteh

^^wf
^^g^^H^L^

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
n|H0

DUST AND BUG PROOF.

^^m
^H
^^^m^^^^

IMPROVED CONSTRUCTION.
Unaftecled by Alternaltons or Lag In
Allernaling Currents.

h':CTCn

W<TH CAac,

Ofi^^^^sSu^H \flQKV

"-^-^j^JM^M^S^

ill

A Highly Sensitive and Accurate
-

Meter.

DIAMOND mETER
PEORIA,

latmi:,.^^

ILL., U. S. A.

CO.,

^^^^^

1

—

January
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TheElectrig StorageBatteryGo.
PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Hccumulator
For Central Stations, Electric Railwa3s,
Fire Alarm,

Telegraph,

Isolated Lighting and Power Stations,
Train Lighting, etc
etc.
,

PRICK LISTS AND DESCRIPTIVE BULLETINS

FORWARDED UPON REQUEST.

-SALES OFFICESPhiladeij'hia,

Allegheny Ave.

and

New York,
100 Broadway.

BALTmoRB,

Boston,

60 Slate

St.

Marquette Bldg.

19tli St.

San Francisco,
Nevada Block.'

St. Louifl,

WalnwrlVnt Bldg.

Continental
Trust Bldg.

Clevbland,
New'EngTand Bldg.
"

IS

for shop, factory,
-in fact wher-

lamp

ever the incandescent

used.

is

WE MANUFACTURE:
Portables,
Chandeliers,
Braokets,
Desk lamps.
Clusters,

are unequaled In efficiency,

compactness and
commercial value. Write
bulletin
03206.
for
durability,

Canopies and
An Sizes and Styles of
Shades and Reflectors.

GENERAL OFFICES:

CHICAGO OFFICE:

Made

needed.

store, office, residence

motors

527-531 West 34th Street,

Greenwood"'ManaKer
34 Kmpedrado St.

LAMP HOLDERS

Permit the Electric Light to
be instantly placed where it

s?r'r?ht

G. F.

FARIES ADJUSTABLE

ELECTRIC
COMPANY'S

SPRAGUE

Mlchigan™lectrlc
Co.
"

Goods carFled
by all principal

NEW YORK.

Send for
Catalogue JVo. lO,

iabbersm

Just Issuedm

FARIES MFG.

Fisher Building.

CO.,

DECATUR
ILL.

There are a number of good features about C & H goods that are not to be found in
They make good talking points for us and good working points for you. Our catalogues
and tell everything about them. Write for them.

—

C. & H. RHEOSTATS

AND ELECTRIC CONTROLLING DEVICES

THE GUTLER-HAMMER MFG.
niAIN OFFICES

Sturtevant Engineering Co. Ltd., London, Eng.

GO.

AND FACTORY~niLWAUKEE

BRANCH OFFICES — NEW YORK, CHICAGO

AGENTS: Edge &

Edge, Sidney, Australia.
Kilbourne & ClarlE Co., Seanle, Wash.

&

PITTSBURG.

FOR INCANDESCENT LAMPS
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
W> Itll PUTINUM In any quantity, either large or small. We buy PLATINUM .r anything
containing PLATINUM. In any Quantity.

AND

EVERYTHING

MANUFACTURERS OP PLATINUM
Newark. N.

.

New York

J.

Office.

IN

120

ELSE.

ALL SHAPES.

.

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
Akron Smoking Pipe Co
1

Chase-Shawmnt Company ... 7
Chesapeake & Ohio By
15

Allen Company, L, B
13
Allis-Cbalmers Company. ..22
Alphaduct Mfg. Co
1
American Battery Co
12
Amer. District Steam Co

Chicago

Amer. Electrical Heater Co.. 18
Amer. EL Telephone Co
17
American Electrical Works.. 13

American Eefl.& Lighting Co.l I
Amer. Steel & Wire Company i
A2iderson.& Sons, W. H
18
Arnold Electric Power Station
Co
16
Andel &. Company, Theo
14
Automatic Electric Co
18
Badt^F. B
„
Baker & Company

Bamett Company.

&

Barron

16
G.

&H

—

Beardslee Chandelier Mfg. Co.-Beidler & Co., Francis
18
Berthold & Jennings
19

W

BisseU, G.
Bonvilie, Edward

16

13

BossertJEL Construction Co. .22
Brooks, Hall L
19

Brown & Leasure

Wm. H

BaflEalo

Forge Co

16
23

P

16

Camp Company,
6crCo.,

C.&K. W.K.R

19

Chicago Edison Company .4, 14
Chic Fnse Wire & Mfg. Co. .—
Chicago Insulated Wire Co
1
Chicago Lumber & Coal Co.. 18
C, M. & St. P. R. R
16
Chicago Pay Station Co
17
Christenseu Engineering Co. 2
Columbus Ins. Wire & Br. Co. 1
Commercial Elec. Supply Co. 5
.

.

.

Consumers Carbon Co

10

Continuous Rail Joint Company of America
18
Coolidge, Marshall H

—

Crescent Ins. Wire &. Cbl. Co. 1
Crocker- Wheeler Company
4

Crumb & Company, W. H. ... 16
Cutler-Hammer Mfg. Co
Cutter Elec.

& Mfg.Company

3
I

—
Fuse Company
Dearborn Drug &Chem.Wks. 10
Diamond Meter Company
2
Diehl Manufacturing Co
7
Dixon Crucible Co., Joseph.. 10
Duncan Electric Mfg. Co.. ..21
Dustin Co., Chas. E
15
D,

& W.

16

Burch, Edward

Carman

10

.

3
22

go., J. S

Bryan,

& Alton Ballroad

H. B
7
Charles Whit-

ney
Carney Bros. Co

16

18

Central Electric Co
5
Central Manufacturing Co.. .19
' Ooitral Telephone Se
El. Co 17
.

.

Economical Elec. Lamp Co.. 12
Edison Decorative <fc Miniature Lamp Department
12
Edison Mfg. Company
15
Edwards &' Company
22
Electrical Engineer Institute.—
Electric Appliance Company.l2
Electric Storage Battery Co.. 3
Electrician Pub. Company... 16

Kor

Evans, Almirall

A

Co..

.10

Faries Manufacturing Co
3
Farr Tel & Const. Supply Co.—
Federal Electric Company...—
Felt & Co., Chas. E
Fisher Electric Company .... 22
"For Sale" Advertisements. .14
Ft. Wayne Elec. Works., Inc.21
Fowler, John H
19

—

Franklin Eng.

&

Fulmer Lumber

Elec.

Co., D.

Co....—

M

18

General Electric Company... 8
General Incandescent Arc
Light Company
General Incand, Lamp Co
Goltz Engineering Co
12
Gould Storage Battery Co.... 6
Great Western Smelting &
Refining Company
Green Fuel Economizer Co. 11
Gregory Electric Company ..14

—
—
—

Internat'l Corres. Schools....—

New York Ins. Wire Co

International Tel. Mfg. Co.

..17

Jeffrey Manufacturing Co
Jewell Electrical Inst. Co..

N. Y. Safety Steam Power Co. 13
Norton Elec'l Instrument Co.—

.

Johnston, Thomas J

10

—

13

Kartavert Manufacturing Co.—
Kellogg Switchboard & Supply

Company

17, 18

Klein & Sons, Mathias
Kohler Brothers

Kokomo TeL & EL M.

18

16

Co.. ..16

Leather Preserv. M. Corp .... 22
Leffel

&

Co.,

James

10

Lindsley Brothers Company.. 19
Lowell Model Co

Machado & Roller
Maley, Martin

—
—
—

Maltby Lumber Company.. .19
Marinette Iron Wks. Mfg. Co.lO
Marshall-Sanders Co

13

.

Hart Mfg. Co
4
Hartford Steam Boiler Inspection & Insurance Co. .—
Hazard Manufacturing Co
Helios-Upton Company
4
Hobart Elec. Mfg. Company.. 1
Hoffman, G.W
16
Holmes Fibre- Graph. Co
Huebel Company, C. J
18
.

—

—

Humphrey, Henry

H

16

minois Electrical Mfg. Co ..M
Illinois Maintenance Co
14
Incandescent Electric Light
Manipulator Company
Indiana Rub. & Ins. W. Co...
India Rubber & Gutta Percha
Insulating

Company.

OXAttfiOfioct Xxx€t&x. o£

l

1

Matthews & Bros.. W. N.
Mayer Engineering Co
McLennan & Company, K

McNamara Brothers

13, 14

Morse Cedar Company
Munsell & Co., Eugene

Murdock Parlor Grate Co

12
13

J

4

~

16

—
I9

—
—

National Conduit &. Cable Co.I2
National India Rubber Co.. ..—

NemstLamp

Co,

Lumber Company

19

Okonite Company, The

&

Paragon Fan

1

T

Palste Co.,H.

13

—

Motor Co

ParseU& Weed
Perrizo & Sons

.23
19

W

Pheian, D.

18

Phelps Company
Phillips,

12

Eugene F

13

Phillips Insulated Wire Co. .13
Phoenix Glass Company

—

Phosphor-Bronze
Pignolet, L.

S.

Co

10

M

Pittsburg & L. S. Iron Co.
Porter Cedar Company

12
. , ...

19

Spn^:ne Electric Company.
3
Standard Pole & Tie Co
19
Standard Dnderg. Cable Co..—
Standard Varnish Works ....I2
Standard Vitrified Cond. Co. 2
Stanley, Arthur F
U
Stanley Instrument Co
ll
. .

Stanton,

LeRoy

W

16

Sterling & Son, W. C
I9
Sterling Electrical Mfg. Co.. 1
Sterling Electric Company...
Sterling Varnish Co., The.... 10

Stewart Electric Co., John A.15
Stilwell-Blerce & Smith-Valle

Company

ll

Stow Mfg. Company

i

Stromberg-Carlson TeL Mfg.

Company

17

Sturtevant Company, B. F...22

19

Thompson Son & Co
Racine Boat Mfg. Co
Rauscher, John
Reisinger,

13

Mechanical Appliance Co
4
Mechanical Boiler CleauerCo.lO
Metropolitan TeL & El Co... 17
Mica Insulator Company
12
Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad
Moon Mfg. Co., The

O. C.

11

Hugo

18

—

9

Replogle Governor Works.. .—
Reynolds EL FiasherMfg.Co.—
Rice, Cyrus VV
12
22
Roebling's Sons Co., J. A
Rooney-WestburyEl.Lmp.Co.l2
Rose Electric Company
14

—
& Lundy
Sawyer-Man Elec. Company.—
—
Scheeffer Instrument Co
16
Schott.W.H
Schureman & Hayden
14

Sargent

Shelby Electric Company .... l
Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co... 12

Smith

Co., S.

Morgan

Spies Electric

Ad^ertlsexnexxts See

Company

10

22

14

Toerring Company, C. J
Torrey Cedar Company

Triumph

Electric

12
.19

Co

10

Valentine-Clark Co., The....—
Vreeland, B. F
18
Vulcanized Fiber Company 2-i
. .

Wagner Electric Mfg. Co
9
—
WagorMfg. Co-.P.R
Walsh's Sons & Company .... 14
Western Electric Company... 7
Western EL Supply Co
8. 9
Westinghouse
Electric
&
Manufacturing Company 20
,

.

Weston Electrical Inst. Co. .. 1
Whitehead Machinery Co.. ..14
Whltmore. A. E
.^
Wisconsin Central R. R
Worcester Company, C. B

19
14
. .

19

.
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Go

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams

Street,

CHICAGO.

SURFACE SWITCHES.
A

REMOVABLE
DIAL.

Watson Back-Geared Motor.

on

frames for 'A,
i^, 2 and 3
horsepower with speed reductions of from 5 to
Built

•A,

\i,

U,

five

I,

l!4,

I

Muiti-polar type with cast

dynamo

frames and
form coil wound
armatures.
An efficient, durable motor
steel

ventilate

built for lasting

and severe

use.

We build special motors and
dynamos for special purposes.
THE

MECHANICAL APPLIANCE
COMPANY,

Ml
Send

LWAUKEE.

MANUFACTURED BY

THE HART MFG.

CO.,

for Bulletin No. SB.

HARTFORD, CONN.

H-U.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.
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TRIPLE BRAID WEATHER-PROOF WIRE

SLOW=BURNINQ WEATHER=PROOF WIRE
SLOW=BURNING OR UNDERWRITERS WIRE

PRICES ON APPLICATION.

PROMPT SHIPMENTS
FROM CHICAGO STOCK.

SEND FOR A SAMPLE CARD
OF

X.

I.

RO^D

L WEATHER=PROOF

(Emfid (EtttrirCimijimtg,
GENERAL SALES AGENTS,

264=266=268=270 FIFTH

AVENUE,

CHICAGO.

THE NERNST LAMP
A WEAPON WITH WHICH TO FIGHT

CAS AND
OTHER

COMPETITION!
LOOK AT THESE PRICES FOR RENEWALS:

(

Glowers: 25 cts, each;

RENEWALS: ^ neater
„ , t.
o
luDes.

Allowance for burnt-out parts, 2 cts. each.
Allowance for burnt-out parts,

as below.

life

cts. each; life, 2,500 hours.
17 cts. each.

(75

1.

^

I

NOW FOR LAMP

PRICES.

PRICE LIST AND DATA NERNST LAMPS.
TO BE USED IN VERTICAL POSITION ONLY.

FOR ALTERNATING CURRENT.
Watts
Size.

One Glower Lamp,
One Glower Lamp,

Two Olower Lamp,
Three Glower Lamp,
Six Glower

Candle Power.

Vollaje.

Lamp,

1

50
50
ICO

10

220
220
220
220

170

400

NERNST LAMP
DnillTCi THE
Mantle

rUlnldi

was to gas
which insures the public an

Our Confidence

is

Per

Ump.

Average Hours
Life of aiower.
60 Cycles.

400
800
800
800
800

88
88
176

264
528

hsre to STAY, and we believe will be
"
The company manufacturing this lamp Is

article

in Tills

up

Averaze ttonrs
Life of Olower,
125 Cycles.

PRICE, EACH.

800

$ 6.00
6.00

1200
1200
1200
1200

10.00

\

15.00

25.00

L

to the electric light what the Welsbach
backed by the Westlnghouse interests,

to the standard.

Lamp Displayed

in

Our Large

Stoeli.
'

Beauty of the Incandescent— Efficiency

COMMERCIAL ELECTRICAL SUPPLY COMPANY
-Agents

MISSOURI
IOWA

SOUTHERN

ILLINOIS

for

NEBRASKA
KANSAS
ARKANSAS

the Arc."

iqoq -.>..»,.,. T.t..is,M..

the Following States-

TEXAS

TENNESSEE

LOUISIANA

and the
TERRITORIES

RAISSISSIPPI

oi

)

.
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i
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Gould Storage Battery

f

31, 1903

Co.,

NEW

YORK.
Storage Battery Installations
RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

COULD

C,

E-M-F BOOSTER SYSTEMS.
SALES OFFICES:

Boston, 53 State Street

Chicago, Rookery Building
Plttsburi Bnglneerlng

Century Electric Company, San Francisco, Cal.

WORKS: DEPEW,

TRADE MARK.

New York, 25 West 33d Street
Company, Pittsburg, Pa.

N. Y.

"GOULD BOOSTER STSTEMS," on

Bulletin Mo. S, describing

application.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adlnsters, Inc. Lamps.
Manipulator Uo.

Inc. El. Lt.

Crocker-Wheeler Co.

Anchors (TeL A TeL)
Matthews & Bro.i W. N.

Ft.

Central Electric Co.
<k

Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Babbitt

9Ietal

Solder.
Gr. Western Sm.

,
^
and^ Refg.
Co.

Company.

Cut-Onts and S'witches.

A Company.

Bosserl Elec. Const. Co.
Central Electric Co.
Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

Electric Appliance Co.
Rauscher, John.

Chase-Shawmut

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing.

Leatber Preserver Mig. Corp.

Belting.

Leather Preserver Mfg. Corp.

Blcwers.
Buffalo Forge Co,
Sturtevant Co.. B. F.

& Electro. Co.
Dynamos and JUotors.
Franklin Eng.

Mechanical BoilerCleaner Co.

Boiler Compounds.

Dearborn Drug & Chem. Wke.

Boilers.

Maintenance Co.
Y. Safely Steam Power Co.
Whitehead Machinery Co.
Illinois

N

Boobs, Electrical.

& Company,

General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Marshall-Sanders Co.
Western Electric Co.
Western Elect. Supply Co.
Westingbouse El. & Mfg. Co.

Cnts.

_
Boat Mfg. Co.
,, ,

Boiler Cleaners.

Audel

Theo.

Electrician Publishing Co.

Brashes.

Central Electric Co.
Chrlstensen Engineering Co.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Qo.
Mechanical Appliance 'Co.
Parsell & Weed.
Schuremau & Hayden.
Sprague Electric Co.

Central Electric Co.

Sturtevant Co., B. F.

Hobart Elec. Mfg. Co.

Triumph Electric Co.
Wagner Electric Mfg.

Holmes Fibre-Graphite Co.
Western Electric Company.

Cable Hangers.
Barron&Co.,

Jas. b.

Chase -Shawmut Company.
Western Electric Co.

Points and

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Relsinger, Hugo,

Electric Heating Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Westingbouse

El.

&

Mfg. Co.

Electric Signs.

Castings.

Chrlstensen Engineering Co.
Co., S.

Morgan.

Circuit Breakers.

Badt, F. B.

& Mfg. Co.
Elec. Wks.. Inc.
Ft.
Western Electric Company.
WestlDghouse El. & Mfg. Co.
Cutter Elec.

Wayne

Coal and Ashes Handling Machinery.
Jeffrey Mfg. Co.

Blssell, G.

Brown
Bryan,

Western Electric Co.

Commntator Compound.
Allen Co., L. B.

Leasure.

Wm. H

Burch Edward P.
Carman & Co., Cbas. Whitney.
Crumb A Company, W. H.
Fell

A

Co., Cbas. E.

Kohler Brothers.
Mayer Engineering Co.
Sargent Si Luudy.
Schott,

W. H.

LeRoy W.
Electrical Instruments.

Co., K.

Sianton,

Condnlt and Conduits.

Central Electric Co.
Diamond Meter Co.

Alphaduct Mfg. Co.
H. B.

Central Electric Co.
Electric Appliance Co.
National Conduit A Cable Co.

Bpra^ue Electric Co.
S:andard Vitrified Cond. Co.
Western Elect. Supply Co.

Condnlt Bods.
Co., Jas. S.

Constmctlon & Repairs.
Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

&

W.

Humphrey, Henry H.

Colls and 9fagnets.

Camp Company,

mechan-

ical Engineers.
Arnold Elec. Power Stat'n Co.

Jeffrey Mfg. Co.

McLennan &

Federal Electric Company.
Goltz Engineering Co.

Electrical and

Chains.

&

Green Fuel Economizer Co.

General Electric Co.
Sprague Electric Co.

"Western Elect. Supply Co.

Barron

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.
Whitehead Machinery Co.

Electric Rail'ways.
Crocker-Wheeler Company.

Consumers Carbon Co.

Smith

Co.

Economizers, Fuel.

Cables. (See Insulated Wires.

Carbons,

and

Western Elect. Supply Co.
Western Electric Company.

Central Electric Co.

Racine

Pins

Central Electric Co.
Central Manufacturing Co.
Standard Pole &, Tie Co.

Bells, BnJEzers, Etc,

Boats.

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.
BracJjLets.
Berthold A Jennings.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Electrical Engineer Inst.
Correspond. Schools.

Int.

Cross-Arms,

Central Electric Co.
Edison Mfg. Co.

&

Elec. Wks., Inc.

Correspondence Schools.

and

Batteries and Jars.
Edwards

Wayne

General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Annnn clators.
Edwards

Contractors and Electric
liight Plants.

Duncan Elec. Mfg. Co.
Electric Appliance Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Jewell Elec'l Inst. Co.
Machado Roller.
Norton Elec'l Instrument Co.
Plgnolet, L. M.
Ft.

&

Schoeffer Instrument Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Westlnghouse El. & Mfg. Co.
Weston Electrical Inst. Co.

Electro -Plating Mach'y.
Crocker- Wheeler Company.
General Electric Co.

Elevators - Con veyors.
Jeffrey Mfg. Co.

Engines, Oas and Gasoline.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.
Engines. Steam.

Sturtevant'Co.. B. P.

Whitehead Machinery
Fan Outfits.

Co.

Buffalo Forge Co.
Central Electric Co.
Crocker- Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. P.

Western Electric Co.
Western Elect. Supply Co.
Westingbouse Ei. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

FUes.

Barnett Co.. G. & H.
Fire Extinguishers.

Monarch Fire Appliance

Co.

Bearaslee Chandelier Mfg.Cr.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.
Stow Mfg. Co.

Forges,
Buffalo Forge Co.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
Central Electric Co.
Chase-Shawmut Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.

Western Electric Company.
Western Elect. Supply Co.
General Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Fisher Electric Company.
General Electric Co.

Western Electric Co.
Western Elect. Supply Co.

Electrical

Glassii'are.
Phcenlx Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Beating (Exhaust
Steam— Hot U ater).
Amer.

District

Steam Co.

Evans. AlmiraJl

&

Co.

and Ventilating Apparatus.

Heatins

Buffalo Forge Co.
Sturtevant Co., B. F.

Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

Inspection

A

Western Elect. Supply .Co.
Westlnghouse El. & Mfg. Co,

American
American

Electrical Works.
Steel & Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.

Columbus

Ins.

Wire

&

Brass

Co.

Crescent Ins. Wire &Cbl.Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. & Ins. Wire Co.
India Rubber & Gutta Percha
Insulating Co.
Kellogg Switch. & Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips,

Eugene

F.

PhUlips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Qji.
Standard Underground C. Co.
Western Elec. Supply Go.
Western Electric Company.

Insurance.

Hartford Steam Boiler Inspection & Insurance Co.

Insulators and Insulating Materials.

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

WagorMfg, Co.,
Lamps, Arc.
Adams-Bagnall

P. R.

Elec. Co.

Central Electric Co.

Wayne

Elec. Wka., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.
Ft.

Toerring Co.,C.

J.

Western Electric Co.
Western Elec. Supply Co.

Westlnghouse El. & Mfg. Co.
Lamps, Incandescent.
Central Electric Co.

Chicago Edison Co.
Economical Elec. Lamp Co.
Edison Decorative & Miniature Lainp Dept.
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Company,
Rooney-WestburyEl.Lmp.Co.

Sawyer-Man

Elec. Co.

Shelby Electric Co.
Sterling Electrical Mfg. Co,
Western Electric Co.
Western Elec. Supply Go.
Westlnghouse El. & Mfg. Co.

Lamps, Inc., Adjusters.
Inc. El. Lt.

Manipulator Co.

Incandescent—
Beplacers A Cleaners.

Lamps,

Inc. El. Lt.

Manipulator Co.

Ijumps, Nernst.
Commercial Elec. Supply Co.
Nernst Lamp Co.
Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

and Paste.

& Co., Eugene.

Allen Co.. L. B.

Western Electric Co.

Mining Apparatus, Elec.
Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Speaking Tubes.
Central lOlectric Co.

Edwards & Company.'

Western Electric Co.
Westlnghouse El. & Mfg. Co.

Motors.

DynamoB and

(See

Motors t.

Vame

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Speed Indicators.
Weston Electrical

Plate*.

Springs.

Murdock Parlor Grate Co.
Nippers and Pliers.
Klein & Sons, Mathias.
Patent Attorneys.
Johnston,

Thomas
W.

Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

J.

Phosphor BronzeSm.Co.,Ltd.

and

Switchboards (Slate
and Marble).

Sold.

Bonvllle. Edward.
Maley, Martin.
McNamara Brothers.

Baker & Company.

Poles and lies.
Beidler A Co.. Francis.

Telephones, Telephone
Material and Sfritch-

Berthold & Jennings.
Brooks, 1/all L.

boards.

Carney Bros. Co.
Chicago Lumber & Coal Co.
Coolldfge, Marshall H.

American El. Telepbone
Automatif Elf ctric Co.

D. M.
J.

Llndsley Bros. Co.

Maltby Lumber Co.
Morse Cedar Co.

Lumber Company.

Perrlzo & S<ins.
Phelan, D. W.
Plttjburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole & Tie Co.
Sterling & Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.

Western Elec. Supply Co.

Tools.
Anderson A Sons, W. H.
Klein

Vreeland, B. F.

Central Electric Company.
Chrlstensen Engineering Co

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Co.

PoTrer Transmission
Machinery.
Jeffrey Mfg. Co.

Morgan.

StilweU-Blerce Smith- Vaile.

Pulleys.
Smiita Co., 8. Morgan.
Stllwell-Bierce Smith- VaUe.

Bail Bonds.
American steel

8t

Sons, Mathias.

Transformers.

Porcelain.
Akron Smoking Pipe

Co., S.

A

Western Electric Co.

E.

Worcester Co., C. H.
Polish (Metal).
Hoffman, Geo. W.

Smith

Co.

Central Electric Co.
Central Tele. & Elec. Co.
Chicago Pay Station Co.
Farr T* 1. & Const. Supplv Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. & Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.
Stromberg-Carlson TeI.M. Co.
Western Electric Co.

Fowler, John H.

Whltmore, A.

Wire Co.

American Battery Co.

Rice, Cyrus

Fulmer Luiflber Co.,
Huebel Company, C.

Inst. Co.

Storage Batteries.

Phosphor Bronze.

Platinum fionght

A

American Steel

Wire Co.

Trucks, Electric Car.
General Electric Co.

Westingbouse El. A Mfg. Co
Turbines,W^ater Wheels

Bail Joints.
Continuous Rail Joint Com-

pany of America.
Refiners.

Leffel

A Co.,

Jas.

Smith

Co., S.

Morgan.
Smlth-Valle

Stllwell-Bierce

Tarnishes.
Standard Varnish Works.
Sterling Varnish Co.

Gt.West.Sm.and Refining Co.

Rpfleftors and Shades.
American Refl.A Lighting Co.
Faries Manufacturing Co
Western Electric Co.

Vulcanized Fibre.
Vulcanized Fibre Co.

W^aterAVheelGoTfrnors

Be- W^in ding- Repairs.

Replogle Governor Works.

Chicago Edison Co.
Gregory Electric Co.

Wires, Copper.
American
American

Illinois Electrical Mfg. Co.

ScburemanUt Hayden,

Electrical Works.
Steel A Wire Co.

Central Electric Co.
Chicago Insulated Wire Co.

Rheostats.

Electric Appliance Co.
General Electric Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co
Roebllng's Sons Co., J. A.

Linemen's Climbers.
Anderson
Klein

&.

W. H.
Mathias.

Sons,

& Sons.

Magnet Wires.

Mechanical Draft.

Mica Insulator Co.

Mica Insulator Co.
Munsell

& Keceptacles.

PalsteCo., H. T.

Soldeiing Stichs. Salts

Western Electric Co.
Westingbouse El. A Mfg. Co.

Manufacturers' A gent.

Munsell & Co., Eugene.
National India Rubber Co.

Mfg. Co.

Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.

Central Electric Co.
Chicago Edison Co.

General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co.
Kartavert Mfg. Co.

&

General Electric Co.

Akron Smoking Pipe Co.
American Electrical Works.
American Steel & Wire Co.
Electric Appliance Co.

EI.

Mica.

O. C.

Ijamp Gnards.

Sockets

Scheeffer Instrument Co.

Westlnghouse

Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnlsti Works.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.

Junction Boxes.

Fixtures. €>as and Elec.

and

Insulated Wire Co.

OkontteCo., The.

Insulated Wires and Cables— Magnet W^ires.

AUis-Chalmers Company.
Buffalo Forge Co.
Illinois Maintenance Co.
N. Y. Safety Steam Power Co.

Globes

New York

(See Insulated Wires.)

Stanley, Arthur F.

Sturtevant Co., B. F.

Meters.
Diamond Meter

Co.
Duncan Electric Mfg. Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.

Hazard Manufacturing Co.

Second -Hand Mach'y.
DustlnCo ,Chas. E.

Simplex Electrical Co.
Standard Underground C. Co
Western Electric Company.

Gregory Electric Co.
Illinois Electrical Mfg. Co.

yaintenance Co.
Matthews &Bro.. W. N.
Rose Electric Company.
Schureman & Hayden.
Stewart Electric Co John A.
Thompson, Son & Co.
III.

Wire. Bare.

,

Walsh's Sons & Co.

A Wire Co

Co., The.

Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Standard Underground C. Co.
Western Electric Co.
Western Electrical Sup. Co

Bonvllle, Edward.
Maley, Martin.
McNamara Brotbers.

^^^ I»^^©

Steel

Electric Appliance Co.

Okonlte

Whitehead Machinery Co.
Slate.

X^or AJ.3Ptx&t>©tlo«.X IndeaK o* A-Ot-v^irtliaet^xeait:*

American

Central Electric Co.
Chicago Insulated Wire Co.

3*

:
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THE H.

=

"Camp" Standard

CAMP

B.

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Vitrified

Complete Underground Conduit Systems.

Installers of

SALES OFFICES:

Room

85 Hartford Building, Chicago.

170

Broadway,

New

York.

"SHAWMUT"
ENCLOSED FUSES

RE-STANDARDIZED TO DATE TO MEET THE UTEST REQUIREMENTS OF THE NATIONAL BOARS
OF FIRE UNDERWRITERS.

ABSOL UTE RELIAB ILiTY,
THE NEW SHAWMUT INDICATING FUSE.

Indicating

Type P Fuse,

intact.

Fuse blown, showing auxiliary indicating patch white.

CHASE -SHAWMUT

CO., Boston,

MANUFACTURERS,
New York Representative
WM. S. BROWN. 39 Cortlandt
New York City.

Western Repreientative
GRIER CO.. 128 W. Jackson Blvd.,
:

St.

THOMAS

G.

Chicago,

Illinois.

yWorm

THE DIEHL FAN CATALOGUE

FOR I903

Wrtnu Wheel.
Pitman

Yane Bniokec

describe the Coleman device for diffusing the air over
nearly^ of the circle. Can be attached to any make of Desk
Bracket or Trunion Fan. Operates on any speed or angle.
Positive in operation, attractive in appearance, simple in
construction. Send for prices and catalogue
will

We will

also describe a

electrolier

new CEILING FAN, with and without

attachment.

4 blades, 2 or 3 speeds

WRITE US AT ONCE.

Vane Connoctloar
Strip

Guard Support
Adjustment Hole In Support

Diehl Manufacturing Go,
12-inch Desk Fan with Coleman
Guard and Deflector Attached.

ELIZABETHPORT,

N. J.

Showing Details of Mechanism.
Cannot Get Out of Order.
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k
Vi

GENERAL

COMPANY'S

ELECTRIC

%
V;

Type "H" Transformers

%
V;

CORE TYPE— OIL COOLED.
Vi
In

Expert

designers,

approved methods
durability

and

materials,

selected

of manufacture

— and

efficiency — have

and high

Transformers famous in

Write nearest sales

the most
V;

consequent

made Type

K K jc K K" K K
J**

>!•

JT

K jT ^ :f jr J? jp J? :c :P sP :eir *• K"

mgaa

J*"

jP

s«"

:? K"

jf"

s?

^ «f K- K J? *•

:«•

office for

sr :P K" »r jp JP :Pif

Pamphlet

K «r J? K" jP «• IP

:«•

9114.

N. Y.

jp >r jp jP »f

NEW TYPE

M OLONE Y TRANSFORMERS
Highest All-day Efficiency
Electrically

>

Lowest

Possible

Regulation

We

will

ship

and

them on

they not be what we claim
will

Commercially

Core

and

Losses

Ventilation

days'

thirty
for

Perfect

trial,

should

them, return and we

pay freight both ways.

Western Electrical Supply Co.
ST.

LOUIS. MO.. U.

General

Sales

H

respects.

all

GENERAL OFFICES: SCHENECTADY,
If

In

S.

A.

Agents

K *• If IT IP If K

%)

i

January
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ELECTRA'FLAME LIGMT
HIGHEST INTENSITY

WaBVELOUS EFFECT

intensity and brilliancy of light is three

The

ELECTRA" Flame

Light
Carbons are suitablefor
all types of Open Arc

Lamps, either

times

that of regular

"ELECTRA,"

direct or

and

ftvo

times that of other carbons, makingthem emi-

altematingcurrent.wlth
slight charge in regulation of lamp.

nently suitable for all
lighting
purspecial
poses.

nUGD REI5INGER,

Sole Importer,

II

Broadway,

New York.

&'»#S^#K#^^*®gS^^-S^SS#M#KS8^«s®g-Ss^#g5SS5S^¥M#«iK#^^#gSi^®#W€^^^t®@^^*^^^

STATIC GROUND DETECTORS,
POWER FACTOR
GALVANOMETERS,
INDICATORS,
switchboard and portable types of VOLTMETERS, AMMETERS and INDICATING
WATTMETERS are as ACCURATE,
is
DEADBEAT and PERMANENT as
SYNCHRONIZERS,

it

possible to build

them and withstand ordinary

commercial usage.
Type F Voltmeter, Back Connection, One-Third Actual

WAGNER ELECTRIC MFG.

Size.

WESCO ELECTRICAL
WE CARRY

IN

one of the "most complete

ST.
lines

ST. LOUIS, MO.,

CO.,

SUPPLIES

LOUIS STOCK
of

supplies

and construction

material in the U. S., and are prepared to ship

promptly any-

thing pertaining to the operation, maintenance or equipment of
Isolated

Plants

and Central

and Tele-

Stations, Electric Railways

phone Lines and Exchanges.

We
guarantee
as

they

We

handle nothing but the
is

can
issue

back of
be

on

all

to

best

our goods.

Our

first-class

catalogues

You ought

very

material
prices

and

our

are as low

material.

covering our

have them.

various

lines.

•^

WESTERN ELECTRICAL SUPPLY CO.
ST. LOUIS,

MO., U. S. A.

U. S. A.
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THE BRIGHTEST THING THE CHIEF ENGINEER OF THE LICHTINC STATION CAN DO

DEARBORN

BOII-ER COIVIROLJIMDS,

IS

TO USE

WHICH ARE AN ASSURANCE OF CLEAN, SAFE BOILERS. THE MAN WHO KEEPS HIS BOILERS CLEAN
WILL BE FOUND TO HAVE ALL PARTS OF THE PLANT IN EXCELLENT CONDITION.
OUR SPECIALTY IS BOILER WATER TREATMENT. SEND SAMPLE FOR ANALYSIS.

l-l=.f.1
>OG4kI9,

27-34 RIALTO BUILDING, CHICAGO, ILL.

F>>-«sla«en«

!! m mliiiiii

i^iiii

ARE YOU LOOKING FOR MONEY?
If so,

Telephone: Harrison 3930 and 3631.

i^i^im

II

The Evans-Almirali Hot Water System of Central Station Heating.
KO BACK fRESSURE. ONLY ONE LINE OF PIPE NEEDED.
SEND FOR CATALOGUE.

buy WALRATH QKS OR GASOLINE ENGINES
and get light on the subject.

EVANS, ALMIRALL & CO.,

NEW YORK.

THE WALRATH

1205

BOSTON

MONADNOCK BLOCK,
CHICAGO.

Received the Highest Award at
the Pan-American Exposition.
Ti will produce as good a commercial light as that of an automatic steam eng^tne, either belted
or direct connected generator.
Simple, Economical and Reliable.
fcend for Catalogue W.

llM'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

MARINETTE IRON

WORKS MFQ.

CO.,

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests tn the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the Improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REOUlREnENTS

MARINETTE, WIS.

AGENCIES—
301 Fisher Building, Chlcaeo.
619 Stevenson Building. Indianapolis.
703 Bijou Building. Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co.. 100 Boylston St., Boston.
Strong. Carlisle

& Hammond

m^w

AND SEND FOR CATALOQUE.
Co., Cleveland.

S.

MORGAN SMITH

CO.. York. Pa.

MECH

THE ONLY KNOWN METHOD O
KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.MA50N Manager.

4-13

CO.

WESTERN UNION BUILDING. CHICAGO.

SAMSON TURBINE
you are contemplating the improvement of a water-power where a
will be required, we can interest you.
This is especially
true if you wish to use the TURBINE for driving GENERATOR or
If

TURBINE

DYNAMO.
HIGH EFFICIENCY

BALANCED GATES,
embodied

in the

at

REDUCED GATEAGE, QUICK SPEED,

are just a few of the

SAMSON.

ART CALENDAR
Four graceful poses from life; figures tea inches
high, reproduced in colors. Highest e.\a»iple
of lithographic nvt.

Write Dept. D.

many

"

points of excellence

THE ONLY WAY "

own one

of these beautiful calendars is
to send twenty-five cents, with name ofpubUcation in which you re.'\d this advertisenieiil,
to Geo. J. Charlton, General PassenRerAjjeiil,
Chicago
Alton Railway, 328 Monadnock
Building, Chicago, III.
The test railway line between Chicago,
St. Louis, Kansas Citv a nd Peoria.

to

for catalog.

&

JAMES LEFFEL &

CO., Springfield, Ohio, U.S.A.

STERLING EXTRA INSULATING VARNISH.
£xtra Black
Varnish,
Sterling

Finishing:
Sterling Black Air l>rying: Varnish,
Sterling Black Core Plate Varnish.

THE STERLING VARNISH
Pittsburg, Pa.. U. S. A.

CO.,

JEFFREY

ELEVAIING,
CONVEYING,

FOR CATALOGUE.

POWER

HE JEFFREY MFG."CO.

rRANSMISSION

ffi

COLUMBUS,

0.

:

THE STERLING VARNISH CO.,

Brougliam

St.,

TRILJIVII^M

Blackfrlars Road, Salford, Manchester, England.

SMALL CENERATINC SETS FOR
MARINE WORK OR SMALL

/^ARSONS

t

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

Jersey City, N.

ISOLATED PLANTS.
WE MANOFACTURE

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

J.

TRIUMPH ELECTRIC
sBFm FOR
DULLBTIK

REG.TRADEMAF?Ks

MS

\

rA///.viw/-

/?\
^FIT^

Bronz E SmeltingCo.Limited,
2200 Washington AVE.,PHiLADEi.pHiA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
Jhe Rhosphor

|NGOTS,CASTINGS, WIRE, RODS,'SHEETS, ETC.

— DELTA

METAL

CASTINGS, STAMPINGS «nd

FORGINGS

ORIGINAL andSoleMakersinthe U.S.

iiiif

If

rri

CO.,

CINCINNATI, O.

C

CARBONS

CONSUMERS CARBON
LANCASTER, OHIO,
Carbons

of all kinds

and

CO,

U. S. A.
for all purposes.

January

<

31, 1903
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford

an excellent means for pumping water for House service, Hydraulic Elevator service
and Mills desiring an independent water supply, also for Mine Work and

Factories

;

:

:

WATER WORKS SUPPLY.
Can be located wherever
after

once

electric current

We make

installed.

is

available,

steam and power

:

and require

no attention
:::::::::::::
little

PUMPING MACHINERY FOR ALL

or

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIERGE & SMITH-VAILE
DAYTON, OHIO,
New

York: 141 Broadway.

Chicaso: 311 Dearborn St.

Philadelphia: 619 Arch 3t.
Cleveland: 1116
New Orleans: 304 Hennen BIdg.
Sales Agents:

CO.,

U. S. A.

New England

Bldg.

PRBDERIC NELL. 97 Queen Victoria St., London, Eng.

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
Bldg.
E. P.

AUSTIN, Smith

BIk., Pittsburg.

PARAGON REFLECTORS
Silver= Plated
Mirror Reflectors.

An Item worth

considering at the present price
of coal. Special designs

A

deep cone, for use with any system o[
incandescent electric light, where it is
desired to concentrate a very' powerful
light on a small space. Lined with silverplated mirror-plate glass. Increases the
light from twelve to fifteen times.
Most
valuable in show windows and over machines, work-benches, type cases, etc., etc.

for

ELECTRIC LIGHT and

POWER PLANTS.

See

ourfreebool<let "Green's
Economizer" for detailed information.

THE GREEN

Thousands

of this style used In 5faow windows*
Get our Catalogue and Price*.

FUEL

ECONOMIZER

CO.,

Matteawan, N. Y.
Sole maanfactarers In the U. S. A.

&

American Reflector

Lighting Co.,

271-273 FRANKLIN ST.. CHICAGO.

ALL OUR WIRES

Crimshaw.
pass inspection and carry the above

NEW YORK
MAIN OFFICE:
114, 116

-& 118 Liberty St.,

New

TRADE-MARKS

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES:

York.

]

jjj Desplaines St.

BOSTON!

SAN FRANCISCO:

7 Otis St.

33 Second St.

REPRESEMTir
CO., SPRINCFIE
JLATED WIRE C<

Western

PROCTOR-F
SPECIALTY

Manufacturers' Agent.

FLOTATION
ECORDiNO
ERIM^A-rilMO
IS

IN AIR

^A/^A.-^-r^/lETl

CURREIMT

IN/IAGIMETIC SLJ3

IMSIOIM.

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD NFORMATION

IVIE-ri

STANLEY INSTRUMENT
GREAT BARRINCTON,

MASS., U.

S.

CO.,
A.

Stanley
BLDG.

NEW YORK.

ACCOMPLISHED BY

"A.BOUT

F.

BROADWAY AND MAIDEN LANE
I

OF THE MOVING PARTS OF

1-r^viML.i

Arthur

PACIFIC COAST AGENTS:
San Francisco, Cal.
00..^ Loi Anozles. Cai..
/ Sbattle, "Wash.
I

lOHN MARTIN

Jc

.
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OF NEW AND IMPROVED

RECEIVER

::

::

Have been

and

detail

rrceiver

the simplest

on

twenty years
of

the World

and are to-day more largely used than
all other makes combined.

The most perfect in mechanical and
electrical

for

The Standard

::

MO EXPOSED METAL PARTS,

telephone

1903

EDISON MINIATURE LAMPS

A DOUBLE-POLE RECEIVER
DESIGN,

31,

Serviceable, Economical, Reliable.

market.

the

Miniature and Ca?idelabra Sockets

and

and Qwttatinns upon request

Qescr/ptive Circulars

Electric Appliance

Company,

TELEPHOME MAMUFACTURERS, ELECTRICAL SUPPLIES,
...CHICAGO.
and 9f W. Van Buren Street,

92

M.

EDISON DECORATIVE & MINIATURE LAMP UEPT.,
Qeneral Electric Company, Harrison, N. J.

HIGH INSULATOR FOR ARMATURES, FIELD COILS, SPOOLS,
TRANSFORMERS, MOTOR FRAMES, CAR TRUCKS, ETC.

C.

I.

Four Grades

COMPOUND
a

is

From Two

Locating Faults,

Grounds,

etc.

= SEND

Electric Heating

FOR CATALOGUE

Rooney-Westlmry Electric Lamp Co.

YORK.

In

good condition and

Absolutely will Mot Gum
The Brushes . . .

N. Y.
It will

Apparatus

SO

Cts. f»er Stick.
Fur Sale

SS-OO

bj- all Suj-i'ly

gter Domen,

The Simplest, Most Practical and
Economical Turn-down Electric Lam.i

Block.

ever Invented.

AMERICAN" Sfr

orloss on the commutator jou
have bO long Bought after.

McLEHNAN &
'ole

909 Title

CO.,

Manulacturers,

CHICAGO,

andTiaBtBldg..

ILL.

ECONOMICAL

The
2—

ECONOMICAL ELECTRIC LAMP

CO.,

I23 Liberty

St..

one way

New

York.

lor descriptive Circular.

AMERICAN BATTERY CO.,
S. Clinton St..

Chicago.

BUY YOUR BOOKS

CYRUS W. RICE

Absolutely Non-Infringing.
Protection Guaranteed.
t

Durable, Waterproof. Wired Complete, Ready for use.

put that high

K.

Houses, or

FREE, Sample Stick.

1—

:

SIGNS

PREVENT SPAKKING.

For variation In light turn bulb
style
Pull string for bright or dim. Style
or the other. Write lor booklet and prices. All voltages and bites.

I

City.

PREVENT CUTTING.

Cambridgeport, Mass.

csT D ies9.

New York

"

Metal Letters for Electric

The only article that will
Will keep the commutator

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO

ARE THE BEST. Send

^

You ¥fho are Troubled with Sparking and Cutting of Commutatorm to Use

ACCURATE.

SEND FOR 64.PAGE CATALOGUE.

CHICAOO, Monadnock

Eight Candle Power

154 E, 23r4 street,

Send for Circular.
L. M. PICNOLET,

NBW

to

WANTED

SIZE.

Circuits.

St.,

CO.,
OHICA-GO.

for Multiple or series burning.

and Allegheny ave., Philadelphia.
39 cortlandt street, new york city.

For Testing Batteries and Battery

78-80 Cortlandt

and Samples.

isih

AMMETERS,

KKLIABLE.

Price List

apt

TliG

POCKET

for

=WE MAKE A SPECIALTY OF=

lamp being the victim.
Toerring lamps have a large heart
— magnet spools. They are guaranteed not to give trouble, and insure
a long and happy life to the lamp
and to all concerned vk'ith it.

VOLT

Send

MICA INSULATOR

sible for the proper operation of the

rncDDiup nn
Ui JiTOCnnlNG COi

Non-Corrosiver no Carbon Bisulphide.

i>fEjw -voieic.

to be contagious, the person respon-

I

Requirements.

common complaint with some

arc lamps and unfortunately

o

to suit all

Impervious to Moisture, Oil or Acid.

Heart Trouble
is

Receptacles.

Ill,

PATENT LAWYER
Prompt

and Careful Attention toSollcltlnsrutenta^,
1211 Atibland Block, CHICAGO.
BntiJt'Rererencei*. Itranch Ofllcci WnahiDgtOPt D.0»
/

F&OM THB
Electrlolin Pub.Co..

510

IHirquette Bld|., Chlciat*

Teaches people to use more current by turning
lamps down Instead of out.
Write /or detailed inforraatlon.
PHELPS CO., 50 State St., Oelrolt, U. 8. A.

VARNISHES
INSULATING
ADDRESS
Standard Varnish Works

CHICAGO

NEW YORK

letter.

COMPLETE

FOR HICH GRADE

TURN-DOWN LAMP

16 inches bigh. 5 lights to height of

'

ELECTRIC SIGNS.
Write for Bulletin No. 3,

COLTZ ENGINEERING
1

604 Monadnock

CO.,

Block, Chicago.

LONDON

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED PIPE FOR CONDUITS

Executive Offices, Times Building,

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWEIL

NEW

YORK,

N. Y.

I
January
PRANK
C. H.

WESTERN ELECTRICIAN
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EUGENE

N. PHILLIPS, PRESIDENT.

PHILLIPS

F.

C.

GCNCRAi. MaNACCR.

WAQCNSCIL, TREASuncn.

ROWLAND

13

PHILLIPS, Vice-Prks.

C.R. RCMINGTON,Jr..Sic.

WORKS,
AMERICAN ELECTRICAL
PROVinENCE,
It. I.

BARE AND INSULATED ELECTRIC WIRE,

S W.N.MATTHEWS&BRO. ^
\

^lK

ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

.«^

^

603
Carlton Building,

J^^

Six Years with General Electric Company.

McNAMARA BROS.

THOMAS

ELECTRIC SWITCHBOARDS,

JOHNSTON,

J.

Counsellor at Law,

SLATE JHD MARBLE.

No.

66 Broadway,

Fair Haven. Vt.

Z^IXb.

\y
^A

R.I.

O

SALES
AGENTS.

^

CABLES FOR AERIAL AND UNDERGROUND USE.
Kew York Store. W. J. Watson. 26 Cortlandt St.
Chicago Store, F. E. DDnohoe, 82 Lake St.
Montreal Hrakch, Eugene F. Phillips' Electrical Works.

^

GENERAL

THE BEST

Patent Causes.

NEW YORK GUY.

-

Patent Soliciting.

Pays to Get the Best from

It

EDWARD
BONVILLE
FAIR HAVEN, VERMONT.
Lock

VERMONT

Box 24,

p. O.

SLATE

l\'Si'^^st\

Slates for Electrical Purposes

All

FOK

Sizes of Slate Switchboards.

Best Black Enameled and Marbleized Finishes In Vermont.

Electrical Purposes.

DODGE SUBSTITUTES (?)FOR
THEAI

I

on a pink

I

ALLEN

STICK

MAKES SOLDER FLOW
WE PROTECT YOU

BY THIS

EVER SPILL YOUR ACID BOTTLE?
Full Size

ru SOLDERING

-

Stick Free for Trial.

Label

L BiALLEN

COi,

You Protect Yourself.
Inc. SoleManufacturers,1334 Columbia Ave. Chicago.

TELEPHONE DROPS, SPRINCJACKS, PLUGS and
SWITCHBOARD SUPPLIES.

MAYER ENGINEERING CO
Moradnock Block,
CHICAGO,
AUTOMATIC

ENGINES

Worm's-Eye View.

ILL.

PISTON VALVES

THE
are

"P-K"

made

SOCKETS

Standard

in

Pendant Style

bayonet) nnti Fixture Style (3
both styles are perfect.
bayonet)
(2

—

Just specify

Chicago

Controlled

by

"Y = 'ii."

H. T. PAISTE CO..
Philadelphia

THE NICHOLS GOVERNOR

boston: JOHN HANCOCK BLDG.

SAN FRANCISCO. CAL.

WHAT MAKES THE MARSHALL-SANDERS, 1903, MODEL
PUSH SWITCH, FOR IT REPRESENTS THE THOUGHT THAT IS
PUT INTO IT. IN CONSTRUCTING IT WE HAVE COMBINED
ALL THAT OUR EXPERIENCE
OF FIVE YEARS AS CONTRACTORS AND ENGINEERS, AND
IS

NATIONAL CODE STANDARD
"0. K." leatherproof Wire.

Slow-Bnriimg

WeataprooJ

and Slow -BurniEg Wire.
Prloes

and Samples on Application.

Phillips Insulated

Mm and

Factonf:

Wire Co.,

PAWTUCKEL

H

r

TEN AS SWITCHMAKERS,
COULD SUGGEST, SKILL
DEVISE AND TASTE APPROVE.

AN INSPECTION OF THE v^^
PUSH SWITCH WILL DIS- 1^
CLOSE ITS SIMPLICITY, l<^\
CONVENIENCE OF WIRING, EASE OF OPERATION,
STRENGTH AND GRACEFUL
PROPORTIONS. NO FINER MECHANICAL PRODUCTION, NO
MORE SUBTLE STUDY IN THE
ETHICS OF FINE SWITCH

(5!

(P

\^
^^^.

""

/

BUILDING, EXISTS TO-DAY.

MARSHALL-SANDERS COMPANY.
301

CONGRESS

ST.,

-

MILLS BUILDING. SAN FRANCISCO.
NEW YORK BLOCK. SEATTLE. WASH.

-

BOSTON, MASS.

STIMSON BLOC. LOS ANGELES.
MONADNCCK BLOC. CHiCACO.

WESTERN ELECTRICIAN
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WAJfTED, FOR SALiE
timilar

WA»T

ments

{^0

COIiUUN

FOR SALE.

and

advertise-

UJords or less), S^-Jo an
insertion; additional words jc each
advertise
ments (jo zvords or less), Sf oo an insertion: additioyial zvords 2c each.

POSITION TTAKTED

A

Thousands

of yards of fine commercial lamp
All sizes. Prices way below tbe market.
Send for samples and prices at once If vou want
a bargain.
Address
163, care* Western
Electrician. 510 Marquette BIdg., Chicago.

cord.

BOX

An energetic and thorouirh electrician with
several years experience in inside and oiitsidL'
wiring, " dynamo tending', engine running,'.
maDuiemeni of pumping; staMon. direct and
allernaiing current desires permanent employment as siiperiDiendeni of smalllightins
Good
plant or assistant in large station.
W. FACKEY,
reriTL-nL-es from praollcal men.
Jonesvllle, Slich.

287
77

"

in Missouri towns only 8 miles apart. 21 miles
metallic and 30 miles grounded toll lines. Both
e.\changes and nearly all toll lines rebuilt this

398
'*4

"
"

1,1*4

"

year and in

of

ness

Present owners
other busi-

first-class condition.

on account of too
look after. Address
Maiden, Mo.
desire to sell
to

LOCK BOX

Ai>plicant-i will please state in detail,

dentlal.

references and salary expected.
Address BOX IR'2. care Western Electrician.
510 Marquette Bldg., Chicago.

experience,

All

SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

FOR SALE.—

^9
Ob

good as the day they were born,

charge

electrical engineer
of the designing of

small direct current motors. Must
be experienced in this particular
line and be able to produce strictly
high grade and thoroughly mechanical work. Applicationswill be

slightly

arc lamps, brass finish.

W.N. MATTHEWS &BRC.

N. 6th St.

ST. LOUIS.

AMMETERS.

A.
tt

CQ
Ldull.
vu Canh

S.

Pattern.

'^^^

ENGINES.
34x60-950 H.
28x48 750 H.
Corliss.

We

invite correspondence
tliose wishing to

buy or

140 S. Glloton

Compound

connection with
the testing department in a large
electrical manufacturing company.
Applicationswill be treated in strict
confidence. Applicants will please
in

state in detail full electrical experience and address BOX 15 5, care
Western Electrician, 5 10 Marquette
BIdg., Chicago.

BOILERS.
One 325

Corliss.

tube Boilers.

Two 150

H.P. Babcock

A Wilcox

AVater-

tube Boilers.

Two 72x18 Tubular

Boilers. 125 pounds.
Three 72x16 Tub. Boilers, 100 pounds.
Three 66x16 Tub. Boilers. 100 pounds.
Two 60x18 Tub. Boilers, 100 pounds.
Six 60x16 Tubular Boilers. 100 pounds.
One 56x16 Tub. Boiler, 100 pounds.
Two 54x14 Tab. Boilers, 100 pounds.

500
300
300
200
150

H. P. Excelsior Heater.
H. P. Wheeler Heater.
H. P. Baragwanath Heater.
H. P. Kroeschell Heater.
H. P. Berryman Heater.
Single and Duplex Pumps, all sizes.
Belting, Piping, Valves.

vVutomatic.

18x24 250 H.P. Atlas Heavy DutyAuto'c.
18x24 250 H.P. Meyer Hvy.DutyAuto'c.
11x22 75 H. P. Buckeye Automatic.
7x10 20 H. P. Atlas Automatic.
6ysXl0 25 H. P. Buckeye Automatic.

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timber and splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.

H. P. Heine Watertube Boiler.

Two 300 H. P. Heine Watertube Boilers.
Two 250 H P. Babcock & Wilcox Water-

Cross Compound Automatic.
15 and 23x17 300 H. P. Mctntosb Seymour Tandem Comp. Railway Eueine.
13 and 18x24 200 H. P. Atlas Tandem

St., CblGiio.

Northern Wisconsin Resources.

electrical engineer,
trained
theoretically.
One
who is progressive and up to date
and who is able to take charge of

well

Throttling.

16x42 160 H. P. WetherlU Corliss.
14x36 135 H. P. Hamilton Corliss.
12x36 100 H. P. St. Louis Corliss.
12x.'i6 100 H. P. Hamilton Corliss.
12x24 70 H. P. Sioux City Corliss.
24x48 500 H. P. Buckeye Automatic.
lev, and 28!/. x27 400 H. P. Buckeye

sell.

Compound

WANTED.

P. George H. Corliss.
P. Harris Corliss.
P. Greene Corliss Double

18x42 225 H. P. Hamilton Cotll«,
12 and 22 by 42 250 H. P. Atlas Tandem

with

SCHUREMAN & HAYDEN.

A competent

22x36 300 H. P. 'Wimams, White & Co.
Box Bed Throttling.
18x28 200 H. P. Williams, White A Co.
Box Bed Throttling.
14x24 135 H. P. Featherstone Box Bed

P. Internat'lPower Corliss.
P. Harris Double Eccentric

23x60 450 H.
20x48 300 H.
18x42 250 H.

Dynamos and Motors.

strictly

the work

which are

last,

ST. LOUIS.

CO.,

quette BIdg., Chicago.

of

the

For Particulars Address

306

I

all

STERLING enclosed

Also

SECOND-HAND

confidential and
applicants must state in detail full
experience and address BOX 156,
care Western Electrician, 5 O. Martreated

excepting

Material and Machinery Purchased.
WALSH'S SONS &C0.261WashingtonSt.Newark. N.J.

WANTED.
to take

Helios Lamps.

Round C2 Helios Lamps.
Pear shaped, for G. I. Open Lamps.
'•
"
'•
lor A B. Lamps.
Opal, 12xl2x8x4"4' Round for Wood Lamps.

carbon specked.

MOTORS WANTED.
ROSE ELECTRIC

B2

•
"

ST. LOUIS.

CO.,

Old style Edison and U.

A competent

Opalescent, Pear shaped, lor

60-K. W. EDISON, 500-VOLT.

ROSE ELECTRIC

5Sy OLD

4,

ForSale.four 60-K. W. Edison Generators, 600
Eacli $450.

A competent man to liiku charge of a meter
department. Must have experience In testing.
repalringand installingmeiers. One with collei^e
edtication in electrical engineering pref rred.
Ai>pticatlons will be treated strictly conti-

472
790
258
187
45

much

Volts, F. 0. B. Cars, Hamilton, Ohio.

WANTED.

Clear,

325 telephones

Two Telephone Exchanges

NEW PLACE

31, 1903

ARC GLOBES SURPRISINGLY CHEAP.

FOR SALE.
POSITION WANTED.

January

tunities

W.

H.

KILLEN, Land

&

WHITEHEAD MACHINERY
Machinery
Bought, Sold and
Exchanged.

Electrical
Industrial Gom'r;

JAS. C. POND, General Passenger Agent,
Wisconsin Central

Ry.,

CO.,

Davenport,

•

REPAIRS

la.

Switchboards
Built to

meet

Specifications.

ILLINOIS ELECTRICAL MFC. CO.,

MILWAUKEE.WIS.

PEORIA,

Lowest
it Prices
Prices.

ILL.

Writ

I/earn to Draw
Western Electrician
180
150
120
90
200
150

Want Ads
trine

Also Motors, Boilers, Pumps, etc.
Write for our Stock List number 51

Resui-fcs.
ILLINOIS

hegory:
cof
ELECTRIC
CHICAGO

5^-62 5.CLINT0N

5T.

All dynamos, motors, meters and transformer?
6y this Company are at their warehouEei
ready for Immediate dellverv.
listed

FOR SALE.

Alternators 125-133 cycles. 1.100 volts.

1—400K.

W. Weslinghouse, with

exciter.

1—200 K. W. Stanley Inductor, with exciter.
2—200 K. \V. Wood (3 bearings), with exciter.
1—150 K. \V. Slatiery (3 oearings). KIg bargain.
2—150 K. \S. General Electric monocyclic.
2—120 K. W. Westini^house.
1- 120
12—120

2—
1—
462—
'

90
90
75
60
60

K. W. General Electric type A. S. 120.
K. VV. General Electric type A. 120.
K. W. General Electric type A. S. 90.
K. W. Westlnghouse.
K. W. Wood.
K. W. General Electric A. 60.
K.

W. Westinghouse.

Large stock of direct-current machines.

Send for monthly bargain Hheet with complete
and net prices of machines. All apparatus

list

fully guaranteed.

175 K. W. Edison bipolar railway generator.
100 K. W. Edison 140 volt.
65 K. \V. Jenny 140 volt.
500 H. P. Cooper Corliss Engine.
28x48 Allis Corliss Engine.
10x13 Frost Automatic Engine.

K. W. 60 cycle G. E., 2,000 volt.
K. \\. 60 cycle Ft. Wayne, 1,100 volt.
K. W. 60 cycle G. E., 2,000 volt.
K. W. 60 cycle G. E.. 2,000 volt.
K. W. 60 cycle Stanley, 2 phase.
K. W. 60 cycle Stanley, 3 phase.

IIUO lK^)a. xlf-in:strvctorforhomestiMy
andjpracnce in tbe an a'lTEatAlf/CAl m&sma
fcr£mim:ER9,micnita5Tj,aECTMCiAiu.iaTAL WOMlRJavdaJlJDtere^tedmoraninslbr
^oppiactice.andha^becnprepanedin

^

pain practical langi.'aae.and jlliatr^^ledb'
The amJiorof 'oMklKTlDi/CA TIOIWL WOKKJr
IbelxoHL3 diyjded into 28 diifcpcnt ^yb/eaj
}7hicb compnx tfic f[/ndameDt<ilpnndpaL5
ofdrawin^, eacl2 /^cadins' beino thorovubly
T/iere areO20Dage^300iJJiatr<atioa}dm.
aia^/'aiD^. The DooKi^handjowclybot/nd

worsen c/cth.go/d edsej and tttlci, Jize

7X10'/iin.,pnntedOD.fiTicpsiper.l/ponre-

mubesem

to ariy
ceipi otprice, the book
addrcj^prcpa id, mor^ey returned if
i
3,3 represented Order to-day,

PiiCE $ 2

no

Post -paid

TnEO.Ain)EL&(X).
EDUCATIOKAI, BOOK miBlISHERS
63riFTHVWE
NEWYORK

MAINTENANCE COMPANY.

Allis Corliss.

2-13x22x13 Westlnghouse.
2-11x19x11 Westlnghouse.
l-8xl4'>xl0'/2 Mc I. & Seymour
1-11x16 stralghlline.
1-9x9 New York Safety.
1-7^x10 Atlas Automatic.
2-7x7I's Westlnghouse.

BOILERS.
1-375 n. p. National watertube
3-267 11. P. Abcndroth .fe Root
l-2.i0 II. p. Sterling watertube

RETURN TlBULARSall

BLDG.

CHICAGO.

DIRECT CONNECTED.

ENGINES.
3-18x36x16 Westlnghouse.
1-15x23x17 McI. & Seymour.
2-15x24x18 Armington & Sim:
1-22x33 Buclieye (new).
1-22x48 Harris Corliss.
1-20x48 Wbeelock Corliss.
l-lSMxlS McI. & Seymour
1-15x15 Erie Ball.
1-13x12 ErIeBaU.
1-14x36

MARQUEHE

1626

sizes

THOMPSON, SON &

2-100 K. W. C. .t C, 6 pole.
1-80 K. W. Jenny, 115 volts, 2-60 K. W. Edison Bipolar.
d. c. Russell. 4 valve engine.
1-45 K. W. Edison Bipolar.
4-75 K.W. G. E., 110 volts, d. c.

Ames tandem

ALTERNATORS.

engines.

1-60 K. W. West. Elec, 110 2-150 K,

Wood.
1-50 K. W. Walker, 110
volts, d.

c.

Ball

\V. G. E., 60
3 phase, composite.

.t

C,

1-75 K.W, Stanley, 2phase,
d C.Russell engine (new).
60 cy,. composite.
1-43 K. W. Westlnghouse, 110 1-60 K. W. Westlnghouse,
volts, d. c. Russell engine
2 phase. 50 c, 2,000 v.
1-30 K. W. C. A C, 110 volts, 1-150 K.W.Stanley, 2 phase,
d. c. -\tlas engine.
125 cycles.
1-5 K.W. Perrett, 110 volts, d,c, 1-120 K.W. G. E.. s. p., 125
double Stnrtevant enelne.
cvcle.s. composite.
1-4 K. W. N. Elec. d. c. Hill 2-120 K. W. Westingengine (new).
house, s. phase, 125 cycles
1-3 K W. N. Electric, d. c. HiU 2-75 K.W. Fort Wayne, s.p..
engine (new).
125 cycles, composite,
2-60 K. W. Stanley, 2 p.,
RY.
125 c.
3-500 K. W^ Gen'l Electric.
4-60 K. W. G.E.,s, p,, 125 c.
1-250 K.W. Westlnghouse.
2-30 K. W. Westlnghouse,
2-150 K. W. Westlnghouse.
125 cycles, s.p., 1,100 v.
1-120 C. A C..6 pole.

CO.,

volts

GENERATORS.

I

I

4-

I

16-1 18 Liberty Street,

NEW YORK.

REPAIR SHOPS
EDISON COMPANY
CHiCACO
MAIN
TELEPHONE MAII
76 M ARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

MEiiphine

Work

Dynamos Armatures,

and Carpenter

Kinds
Correspondence Solicited
of All

FIRST-CLASS EQUIPMENT THF

Motors, Arc Lamps,
Fans, Instruments.

—

;

Januan-

\\'ESTERN

31, 1903

ELECTRICIAN

EDISON

WE BUY OR SELL
WE BUY AND SELL ALL

KINDS

BATTERY FAN OUTFITS

i

Electrical and

Steam

MACHINERY

CO
CD

...WITH...

EDISON PRIMARY CELLS

I

Are the only efficient baiteTT f2jiotit3:3 on iha
Enarket. Invaiuable for '.he iick. room.

03
C/3

factor in electrical problems
for twenty years.

Recognized a

ARMATURE FIELDS REWOUND.
We make a specialty of Drop Forged
Commutator Segments.

CENERATORS-500

Volts.

6— Edison, yo. 20, 60 K. V^., each
6—T. H. D—62, each
6— Edison. >'o. 60. 175 E. W
1— General Electric, 100 K. W., 6 pole...
2— General Electric. 100 K. W., 4 pole...

-5

W

—

400
500
1,200
1,400
I,2u0
2.000
2,250

l—Westinghouse. 175 K. W
l-Oeneral Electric, 250 K.
T. H., 270 K. W.. arranged

to be driven
a sinsle pulley clutcb coupling
5.000
on either si3e of pnlleT, per pair

4

wim

2— T.

500K- «•., eacti.
1—35 K. W. West ingboase, with

4,550

H..

exciter

and switchboard instruments, 1.100
300

Tolts

1—60

K.

citer

W. "SVestiDghouse. without exand switchboard instruments,
300

1.100 volts
2—100 K. W. G. E. mono-cyclic, with exciter

DIRECT-CONNECTED UNITS.

CT-eat
"

swUchboams

and

complete,

300 kw.. General Electric 500-550-ToIt Generator, direct connected to
Tandem Compound, 16 and 30x4S Whetherill-Corliss Horizontal
Left-hand Engine.
ISTV2 tn-.. 'Westinghouse, il. P. S, 120-Tolt Generator, direct connected
to Westinghouse Compound Engine.
50 kw., 'Westinghouse, 6-pole, llO-rolt Compound Generator, with 13x12
Ames Automatic Engine. But little used, as good as new.
50 kw.. Commercial, JI. P., 125 Tolts, Compound Wound Generator,
with 814-13x12 Armington & Sims Tandem Compound Engine.

One year old.
Eddy Compound Generator, 125

50 kw.,

Volts.
CENERATOR-220
$2,400
K. W.-rriumph, 6 pole (new)
10 Voits.
GENERATOR2—210
W.,
E. design, 14 pole, for
1

K.
Gdirect connection, speed,

120

E. P. bl-

?2,2o0

each

ARC LIGHT GENERATORS.
10—Xo. 10. 100-Ught. 9.6 amperes. Brush

Arc Dvnamos with oil regulators,
3 900
practically new, each
Westin^honse 60-cycle. 2phase. 2,200 volt generator, belted to
one 24 and 48x60 cross-compound
condensing Cooper Corliss engine.
25.000
complete

1— 750K. W.

MOTORS.

200— Xew 25

H. P. motors, complete with
5250
pinion ^ear and gear cases, each
~

CONTROLLERS.

100— "K" Controllers, eacn

*60
70

—R-2 Controllers, each

25

ENGINES

1—Tandem Compound Ball, 8 and 13xl2..3 800
2— Tandem Compound Ball, 9 and 16x12.
Sl.OOO
each
700
4—Eussell Automatic, 15x20. each
1,000
2—Porter-.Ulen, 16x20. each
1—11 and 175l4Cross-Compound Ideal.. 1,400
1.5U0
2—21x18 Armington s: Sims, each

1— Porter-AUen, 21x36
1-Porter-Allen. 2Sx42
1— Hamilton-Corliss. 14x42

1.500
4.000
1.500
5.000

1—St.

Lonis Corliss. 30x54.
1— Pennsylvania Iron Works Corliss, 28x

4.500

60

2—^Lane &

ALTERNATING.
2

—

G. E., 2.400 volts, 50 cycles, 3-phase.
2—200
G. E., 2,300 volts, 40 cycles, 3-phase.
1—300
G. E., 2,000 volts, 60 cycles, 3-phase.
1—200
Stanley, 2,400 volts, 60 cycles, 2-phase.
1—150
Stanley, 1,000 or 2,000 volts, 133 cycles.
3—150
G. E., 2,300 volts, 60 cycles, 3-phase.
2—120
G. E., 2.000 volts, 125 cycles.
1—100
G. E., 2,0S0 volts, 60 cvcles.
1— 60
G. E., 1,040 volts, 125 cycles.
A35 T.-H., 1,000 volts, 125 cycles.
1—30 H. P., Westinghouse, Ind. ilotor, 200 volts, 60 cycles, 2-phase.
1—20 H.
Westinghouse, Ind. ilotor, 220 volts, 60 cycles, 2-phase.
1—20 H.
G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1 10 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1 15 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
^250

kw.,
kw.,
kw.,
kw.,
kw.,
kw.,
kw.,
kw.,
kw.,

1—

RAILWAY GENERATORS.
2—500 kw.,
1—270 kw.,

6-pole
4-pole
2—200kw., 4-pole
1—200 kw., M. P.
1—175 kw., M. P.
2—150 kw., M. P.
2—110 kw., 4-poIe

General Electric.
General Electric.
General Electric.
6, Westinghouse.
4, Westinghouse.
6, Westinghouse.

Eddy.

Bodlev, 24x60, designed for
8 500
Kolling Mill work, for the pair

1-20x48 Wheelock

2.250
4.000
2,000

1— Double Wheelock, 20x48
1—"Wheelock, 20x42

2— Armington & Sims,

I3il2

400
300

1—Taylor-Beck, 12x14

Gamble, Cross—Houston, Stanwood
1.250
Compound. 16 and 22x22
Cross-Compound. yon-Con—Cooper
densLns. 36 and 60x60. new, never

4
6

.fe

from factory ..23.000
12 and 20x16 1,500
^Skinner engines. ITxlS. with air com750
pr^Bing cviinders attached, each...
havin2-"^been shipped

5—Tandem Compound
3

—

Ball,

BOILERS.

—72

4

inches x 16 feel tubular boilei^,
8 450
with 72 4-inch tubci, each
4—66 inches x 18 feet, with 66 4-inch

450

tubes, each

3—66

inches x 14 feet, with 66 4-inch
tubes
1—72 inches x 18 feet, with 66 4-inch

350

350 H. P.,
perH. P
-2—Bazelton. 500 H. P., per H. P
2—Clark. 150 H. P. water tube boilers.
perH. P.

1
6

30c.

G.

FERRIS WHEEL.
SHOOT THE CHUTE.

1—eo-ft. Ferris wc-_.;:,ele.:r;ca::T driven, si.oOO

—Shoot the Chute, steel construction. 60
feet high

,

and 300

with boats

feet long, complete

WORK CAR.

45.000

Length overall. 40 ft-; length inside cab. 29
height over all, 12 ft- 2 in. height of bodv,
8 ft. 10 in.; width of t>ody inside. 7 ft. 6 in.;
width of body outside, 9 ft.: width of large side
door. 5 ft.; height of large side door. 5 ft. 8 in.
length wheel base, bolster to bolster, 21 ft.:
tracks, latest type Jackson A Sharpe M. C B.
axle, 4H in.; wheels, 33 in.. 2^ in. thread,
Equipment. 4 Westinghouse Xo.
Ti In. flange.
38 B geared to 35 miles per hour; two trolleys,
double end control: Chrlsteusen air brake,
double end. Gauge, standard 4 ft. 8^ in. Motors
inside hung. Car equipped with M. C, B. couplers for hauling standard freight cars. Car complete in every respect and as good as nevr; has
been ia use about four months hauiiag gravel
onlv and embodies every modern improvement
known. Price -56.000 f. o. b., Cincinnati.
ft.:

:

JOHN

A.

STEWART ELECTRIC

offices:

430 Sycamore

St.

CO.

Factory and Warehouse:
LUDLOW, KY.

CINCINNATI, OHIO.

Ca'.alogtie

yo.

4.

EDISON MFG.
SEW TORK

FACTOBY.

Orange, yew Jersev,
U. S. A.

CO.,
OFFICE,

S3 Cbambers Street.

CHICAGO OFFICE, 144 TVabash AreDne.

HOMESEEKERS' EXCURSIONS
F^r=t

and Third Tuesday Each Month
—riA—

CHESAPEAKE AND OHIO RAILWAY

—TO

XOKTH A>'D SOUTH
CAEOUXA.

TIBGINIA,

2— SO kw., Detroit.
5—D62 Thomson-Houston.

For rates and infonnatton apply to

ENGINES.

I.

12 and 20x36 Slater Engine Tandem Compound.
l-ixl4 Rice Automatla
16x16 Rice Automatic
13 and 23x17 Tandem Compound Mcintosh & Seymour.

10x18x20 Payne Compound.
13 x 12 Armington & Sims.
12 and 20x12 Westinghouse Compound.
7x8 Payne.
18x42 Allis-Corliss.
18x48 Geo. H. Corliss.
16x42 Greene.
13x12 Erie Ball.
10%xl6%xl2 Cross Compound Armington

P.

SPINING.
Z3-t

&

Sims.

ARC GENERATORS.
M. D. 2

T.-H.. 50 light, 9.6 amp.
L. D. 12 T.-H.. 75 light 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

Xo. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
Xo. 9B Brush, 120 light 6.6 amp.

large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and

A

Thomson-Houston Type

F.

WRITE FOR OUR LATEST CATALOGUE.

CHARLES

E.

W.

N.

P. A. C.

& 0. Ry.

Clark St.. Chicago, lU.

SOMETHING NEW

'

5

TRANSFORMERS.
sizes. :vpe
rer lisht.

1

1—100 kw. 4-pole Walker.
3—100 kw. 4-pole General Electric.
1—100 kw. Edison Bipolar.
2— 90 kw. Thomson-Houston.
1— SO kw. Thomson-Houston.

Write for

A. B. C.

450

tnbes. each
2— Sterlins water lubes, each

72 K. W. assor.ed

connected to 13x13

—

-... 1,200
1.100 voits. each
2—180 K. W. Stanley. 1.100 and 2,200
volts, with exciter and iwitcbboard
1.500
instrumen:;. eacti

1—200

Tolts, direct

Harrisburg Ideal Engine.
25 kw., 250-Tolt Westinghouse Generators, direct connected to self-oiling Ball Engines.
25 kw., General Electric, 110 volts, 4-pole, Compound Wound Generator, with O^ixlO Armington & Sims Englna
2 25 kw., 125-Tolt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.

DUSTIN CO.

.OF.,

ELECTRICAL

EXPERIMENTS
BY

W.

J.

CLARKE.

This is a
mentary book

ap-to-date, elepractical,
for the boy or student interested in electricity, and fills a long felt
want. It tells in plain langnage how to.
make and experiment with Batteries,

Magnets, Telegraph, Telephone, Electric
X Rays. IVireless
Telegraphy, Dynamos and Motors.

Bells. Induction Coils,

146 Pages. 189 His. Cloth.

PRICE,

$1.00.

Sent postage paid, on receipt of price.
II

Broadway,

NEW YORK.

Storehouse, ORANGEBURGH, N. Y.

ELECTRICIAN

PUBLISHING

CO.,

510 MARQUEHE BLDG., CHICAGO.

—

WESTERN ELECTRICIAN

i6

January

31, 1903

.^av^frBjjasig-a-iSg

ARNOLD ELECTRIC

i POWER

C.

STATION Co.

M. C.

&

Engineers. Contractors for Complete
Electric Plants. Results Guaranteed.

u

W. Carman.

Haetman.^

Carman, Chas. Whitney
Co.,

CONSULTING ENGINEERS,

NE^ TORS'.

S3 La Salle Stheet,

CHICiGO.

KOHLER;

|

[BROS.,

Contracting Electrical Eng:
Lighting Power Railway:

I
|

iSo4-i?o6-i8oS-i8ioi8i2 Fisher

M

CHICAGO.

^^^^^^m

w^ia^s^^^
^^m^'i^m^'^^^m^^^iism

BRYAN, WILLIAM
M. Am. SOC. M.

S

BISSELL,

G. W.,

M.E.

Lini'Oln Trust liuUdlnjr. ST.

^

Consulting Mechanical Engineer, Lighting,
Power. Pumping and Heating Plants tested
Economy and Power Teats
AND DESIGNED.

CONSTRUCTION,

I

4

BURCH,

EDWARD

SrEcHT,TIES— Central Station Heating Plants,
Plants, Electrk Light,
and Street Railway Plants.
CHICAL'
-=I M.^R.-irETTE BllLDING.

STANTON, LE ROY W.
Consulting Telephone Engineer.

CONSULTING ENGINEER, i

ELECTRIC
RAILWAY ENGINEER.

Plans. Specifications and Supervision of Inelallation of conipitt* telephone plants.

Central Lighting Stations,
Power Transmission.

|
I

Special Reports on Telephone
Prcperties and Apparatus.

Electric

Minneapolis

Sl-ite 1505.

Chemical Bi-dc.

ST.

H.,'

Water Works Steam

^m^irimi^&4islM^^^^^^i^
Humphrey, Henry H.

P.

.liili.

G:i3

^^mm^i>tr^Mm^M!S.^^m

Iowa State College, Ames, Iowa

rimne Central

ENGINEER AND CONTRACTOR,

TELEPHONE ENGINEERING AND
1263 !Monadnock Eldg..

LOUIS.

iiidtauce

SCHOTT, W.

Contractors,

Engineers

E.,

Consulting Mechanical and Electrical
Engineer.

^

ink'

gCRUMB,W.H.& Company

H.

LOUIS.

411 Electrical Bldg., Cleveland, Ohio.

KOKOMO TELEPHONES

PATENTED TELEPHONY

Always Up-to-Date.
WE MANUFACTURE

A review of patents

SWITCHBOARDS. TELEPHONES American
COIVTKHTTS

pertaining to Telephones and Telephonic Apparatus by the

Electrical Engineering Association.

Introductory.— Percentage of Patents Sustained.— Supreme Court Decisions.
—Berliner Case.- Induction CoiL— Drawbaugh Cases.— Hunnings Transmitter.- Subscribers* Calls.
—Switchboards.— Law System.- JIann System.— JIultiple Board.— Express System.— Raverot-Hess
System. Comparative Advantages, Jlultiple and Divided Board Systems.— Carney Plug Board.
Brief Mention.— Automatic Switchboards.— Conclusions.— Index.

AND EVERYTHING FOR
COMPLETE EXCHANGE.

:

—

Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO, IND.

Patent of A. G. Bell, No. 174,465. Patent of Emile Berliner, No. 233,969.
Paten*, of Emlle
Berliner, No. 463,569. Patents of Emlle Berliner in Parallel Columns. Patent of C. A. Cheever,
No. 208.463. Patent Of H. H. Eldred, No. 303,714. Patent of Thns. A. Watson. No. 256.258.
Patent of L.B. Firman, No 283.334 Patent of M. G. Kellogg, No. 247.199. Patent of C. E. Scribner,
No. 330.058. Patent of C. E. Scribner. No. 300,144. Trunking Principle. Patent of Shaw &,
Childs, No. 319,856.
Mann System. Patent ot L. B. Firman, No. 252 576. Western Union Pin
Switch. Express System. Patent of Sabin & Hampton. No. 513.534. Subscriber's Automatic Signal. Raverot-Hess System. Patent of M. J. Carney, No. 258,886. Apostoloff System.

Handsomely Bonnd

U.S. METAL

,->OLlSMES

in Cloth.

ELECTRICIAN PUBLISHING CO.,

POLISn

Sent Prepaid on Receipt of Price, $1.50.

510

CHICAGO.

Marquatte Building,

Hoffman

I I Geo. W.
29 5.E.War:MrNGTONST.mDlfiHAP0

ALL METALS.

The
Pioneer

Famous

Limited.

Train
of the

The Inspector
AND

World.

Trouble Man.

Chicago— St. Paul— Minneapolis
VIA

The

St. Paul Road.

(Chicago, Milwaukee

&

By

Paul Ry.}

St.

A. E.

DOBBS.

Equipment and Service
Unequaled.
maps and informatioD
furnished on application to

Time
F. A.

tables,

MILLER, General Passenger

Agent,

Chicago, lU.

Full of information and diagrams for the operator,
exchange owner, exchange manager, inspector, trouble
man, lineman.
complete description of telephones and their
troubles.
How to find and remedy them, together
with working plans for exchange construction, complete
with diagrams of all up-to-date telephones and switch-

WE ARE

A

boards.

This

and

for

is

a practical book, written in plain language,

anyone interested

Mailed anywhere on
receipt of price

tIANAPGiLIS
AMD J
GO VIA

No

technicalities.

.

.

.

in telephony.

MONON ROUTE

Substantially bound

in cloth.

t'*****4Hf^-^-4^Hf^^0*^'4

v^^
LUXURIOUS PARUORAND DININO
CARS BY DAY.
PALACE SLEEPING AND COMPAPTT
NfEMTCARS BY NIGHT.
e TRAINS DA.IUY 3ETWEHN
CHICAGO AN D THE OHIO RIVER
tVMM*I>OlL

""- °-^ •""

FTtA>lKJ,DELDjji.f\«»»»0'

CHI C AC O

CnAiKkOtKWtlX
.

™"

•">•

ELECTRICIAN PUBLISHING
SIO

AUTOMATIC
TELEPHONE
EXCHANGES

ONE DOLLAR.

II

MARQUETTE BUILDING, CHICAGO.

BUILDING

Of

100,

1,000,

IO,00O

and 100,000 Capacity.
«e

Will Build Tliem Larger

WRnE

if

Vou

Dfsite.

US.

AUTOMATIC

CO.,

ELECTRIC COMPANY,
CHICAGO,

U. S. A.

'
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QUESTION
Whi(.h

is

the best

"COIN COLLECTOR" before
the public

?

ANSWER

I

COMPETITION
NATURALLY SHARP, ALTHOUGH

LS

CHICAGO PAY STATION

I

REASONS
Becanse it is the most simple
Operated and maintained at

ai:ul

durable.

least cost.

IN-

REMARKS
Write to-day

and

for catalog

information.

fall

;1LILIM(0)I[,
THERE ARE OYER

Chicago Pay Station Co.,
REMEMBER

I30 La Salle Ave., Chicago,

ill.

IT

COSTS NOTHING TO PROFIT

'

000

60,

BY THE

GENERAL
CATALOGUE.

ELEPHONES

IN

Workmanship,

'

EfTlciency and
Durability.
It Is

FOR

EXPERIENCE
OF OTHERS.

INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

WRITE

SOME COUNTIES
USE THEM
EXCLUSIVELY

Clear, Distinct and Powerful.

IMPOSSIBLE
beoome packed

to

or deadened.

Paul D. Myers, State Representative, Lincoln, 111.
S-C Telephones give such excellent Batlsfactlon that the users in

We

fuse to even

manufacture a full line of public exchange central energy and generator call
Telephones and multiple and trunking
switchboards. Correspondence solicited.

PATENT ALLOWED.

trj'

INTERNATIONAL TELEPHONE MFG.

U. Sj A.

LEICH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY Ff.OVI.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
6IO WILSON AVE., CHICAGO, ILL.

There

is

CO.,

SALES DEPARTMENT:
CHICAGO, ILL.

ROCHESTER, N.Y.

CO.,

CHICAGO,

cases re-

STROMBERG- CARLSON TELEPHONE MFG.
GENERAL AND EASTERN SALES OFFICE:

HARRISON AND CLINTON STREETS,

many

other telephones free of charge.

ION
THE BECKER TERMINAL HEAD

but Oiie Grade of

Kellogg Apparatus
The Very Highest Attainabler

And Kellogg Apparatus
Uniform.
Write us

Ma^eto

A

for latest quotations

and

cedar poles, in

any way

25-pair Becker Terminal

always
on

all^ kinds of
Switchboard wire,
a word, for anything

Telephones,

Magneto
in

is

related to telephones.

Head with

lid

secured to head and fuses in position.

sneak currents or high potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. Wecan supply anything in the telephone line. Prices reasonable.
practical, absolute protection against ligbtnlng,

CENTRAL TELEPHONE AND ELECTRIC
Chicago Office:
69 W. Jackson BouL

CO.,

«°« Market

Street,
8T. LOUIS.

W.

Post-Glover Electric Co.,
Cincinnati Agents.

G. Nagel Electric Co.,

Toledo

(O.)

Agents.

KELLOGG SWITCHBOIIRD
and SUPPLY. COMPANY,
Green and Congress

PORTABLE DESK SET.

New

York.

Cleveland

Sts.,

It

Chicago.

requires Capital,

Electrical

Knowledge and Good Meclianics,

Philadelphia.

as well as Patience, to

Telephone Troubles and
A complete
J.

hand-book
A.

The

large

book

for telephone iospecton,

McManman,

EIGHTH EDITION.

How

to

by

Wm.

H. Hyde and

AMERICAN

PRICE, 26 CENTS.

GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

number

of telephone exchange managers and employes will find this
a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.

LET US SEND OUR
Sent prepaid on receipt of price by the

Electrician

Publishing Co.,

510 Marquette Bulldingi

CHICAGO.

a

SUGGESSFULTELEPHONE.

Find Them.

edited by Prof. C. H, Haskins.

48 PACES.

make

CATALOGUE
AND TALK PRICES

AMERICAN
39

ELECTRIC

JACKSON

TELEPHONE

BLVD.,

CHICAGO

CO .

WESTERN ELECTRICIAN

i8

YARDS AT:
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.
SAXON, WIS.,
DUKE, MICH.,

6IO Chamber

of

Commerce, CHICAGO,

FULMER LUMBER

COi| bank

bldg., Chicago.

WESTERN CEDAR POLESHow

Idaho Cedar Poles shipped direct Irom Id.Tho
Orepon and Washington.

ILL.

LOW

WHITE AND

Prices.

PRICES

AR POLES

CHICAGO LUMBER

Address B. F. VREELAND, Denvir, Colo. (Main Office.)

Idaho-Montina.

HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN.
CARNEY BROS. SPUR, MINN

LARGE STOCKS

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

Stocks:

DULUTH, MINN.,

CARNEY BROTHERS COMPANY,

EMERSON, MICH.
Writs Us lor Dellrared Prices.

COAL

8c

129-30-51 LUMBER EXCnANSE

CO.

MINWEAP0LI5, MINN.

We Make

ifi&
LINE BUILDERS'

POLES

& 30U'

M.KLE;itJ

THIOLS.

Our Tool Book

tells about them.
Get
of Interest to all lineinqp.
a copy now. FREE.
Headquarte's for Linemen's fools.

It is

HATHIAS KLEIN

&

G.J.

IF SO,

GET A COPY OF

t TELEPflONETROCBLES
AND HOW TO FIND THEM
—IN—
OTH

SYSTEMS.

gth Edition Just Out.
Electrician

YARD5:
MenomlBee,Mlcft.
"
Escaoabi,
Mian.
Cloqnet,
Heron,
Moot

POLES

YOU

Cabinet,

Idabe.

Chlcaso.

lU.

Send

KELLOGG SWITCHBOIRD and SUPPLY
229 80. GREEN ST..

Publishing Co.,

SIO Heranette Bnlldlas,

CHICAGO,

CHICAeO,

nwAWPTT
nppif'irs
utriCfca

(

Electric BulldfnR. Cleveland, Ohio.

.

3^g Broadway.

I

W.

CO.,

New

Stock

1

FRANCIS
BEIDLER

&C0.
619 W.22d
CHICAGO,

St.

ILL.

list

ANDERSON & SONS,

H.

St. Aubii Ati., Detroit,
Mana facta re ra Tools and Iron 'Work for
Telephone and Railway Construction.

ILL.

Keystone Telephone Building, PbilBdelpbia, Pa.

••(

In

of requiremeats
for quotfttioas to

To get our Prices on 25-foot 6's by return mall. We can Save You
Money on other Lengths as well.

Price, 25c.

LINE
Always

POLES

D. W. PHELAN,
277 Broadway, New York

•AY

IT

MAGNETO AND COMMON lAHERY

Tops.

Construction

Poles.

POLES

in.

FOR

TROLLEY

Telephone

Are the Best.

CEDAR^A^l

6and7

of

SONSr?;lic^A'Go""iIl°^'-

AREYOU LOOKING F0RTR0UBLE7

30,3Eand40tt.

a Specialty

HUEBELCO.,

Southern Cedar
NO ROTTEN BUTTS.

31, 1903

YARDS AT:

CEDAR POLES

WALKER, MINN.,

Di M.

January

Ynrlt.

IT'LL

-

PAY YOU WELL.

CONTINUOUS RAIL JOINT COMPANY

20th CENTURY

OF AMERICA.
GENL. OFFICES

:

CENTURY BLDG., NEWARK,

N.J.

OVER FIFTEEN THOUSAND

LAUNCHES
Spring -will soon be here and
yon will want a launch, a sail
boat, a row boat, or a canoe.

TELEPHONES-Their

MANUFACTURING COMPANY

4:^

1
BOX
The
craft.

13,

ideal

The

Speedy,

gentleman's pleasure

finest

safe,

^m

RACINE, WIS.,

launch that

floats.

Fitllng-iip

CONSTRUCTION and FIHING.

and Maintenance of T9,e|itiene> and

BY

OUT.

RACINE BOAT

IN USE.

its Class at Paris Exposition,
19U0, and Pan-American Exposition, Buffalo,
1901.

A VALUABLE BOOK OF REFERENCE.

A Practical Treatlie on the

LET US FIT YOU

MILES

(15,000)
Highest .Vward in

,-Hi'+>-

*eN'=^tjrj5!?^'>-

F. C.

tli.

Auxiliary Apparatus.

ALLSOP.

CONTENTS

:

CHAPTER I.— ReoelTers; II.— Transmitters; III.— Magneto Switch-Bells; IV.— Battery SwitchBells: V —Complete Instruments: VI.— Switches, Switchboards and Extension Bells; VII.—

—

Erecting Wires, Instruments, Etc. IX.— Arranging the
Batteries for Telephone Work; VIII
Circuits: X.— Intercommunicating System; XI.— Testing for and RemoTing Faults.
;

166 ILLUSTRATIONS AND FOLDING PUTES.
Sent prepaid on receipt of price.

184 PAGES.

PRICE, $1.26.

ELECTRICIAN PUBLISHING CO., 510 Marquette

ELECTRIC

JiE.ATlNQ
....OF

ALL

Bldg., Chicago.

APPLIANCES

KINDS....

AMERICAN ELECTRICAL HEATER COMPANY,
'

17

and

19

Spencer Street, DETROIT, .MICtl.

U. S. A.

THE HANDY ELECTRICAL DICTIONARY
BY W.

simple and reliable.

L.

WEBER, M.

B.

22S PACES, SIZE 2!ix« INCHES.
LAUNCH,$150.00
FAMILY LAUNCH, 200.00
CABIN LAUNCH, 1,500.00

15 FT. FISHING
16 FT.

35

FT.

Send
trated

10 cents

for

80-page

catalogue giving

illus-

the truth

in detail about the best boats built.

Price:
'
"1^ SI°*!lP'!''"lf
Flexible Leather

-

-

-

25c.

»
B nding, 50c.

This is a practical book in a convenieDt rest pocket size; alike suitable for workman, student or anyone employed or interested in the electrical science. It contains
clear, concise definitions of erery nsed electrical term or phrase and is sold at a price
nithin the reach of

all.

Promptly Mailed on Receipt

Electrician Publishimo Co.,

of Price.

6io Marquitte Bidg., chioago.
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CEDAR POLES

LINDSLEY BROTHERS COMPANY. WHOLESALE PRODUCERS ""^rcllo^.'-"
PORTLAND.OREGON 8cSPDKANE:,WASH. 50-FDOT TO 80 FOOT

OUR
Ask

US about

"

TROLLEY

It

it.

will certainly

POLES

" TIE.

pay you and

POLES OUR SPECIALTY. MfllH YARDS, MENOMINEE,

'we only need your

W.

STERLING & SON,

C.

M ICM.

TIES.

MONROE, MICH.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

address to prove it.
Send it to us before you finish the paper.

MflLTBY LUMBER COHPANY.

-

Bay City, HiCHiGtH.

IPa^^XaJW^ (M\^tji>J6ju $>^f^^JWv^

iiMrcs/

WHITE CEDAR POLES

€^

Hall L.Brooks

SPECIAL ARMS

TOMAHAWK,WIS.

for

HIGH TENSION LINES
ANY SIZE YOU DESIRE.

CEDAR AND CHESTNUT POLEC

O

Cedar Ties, Posts, Shingles, Etc.
Get Our Prices Before You Buy Elsewhere.

THE MORSE CEOIR COMPANY

MIOHIGAN

JOHN.

Cedar

H.

POSTS, POLES. TIES AND EVERYTHING
AM) AT ^VASHIIUKV. Pl.rSl^lKIt
I>" IDAHO

FOWLER

.

*>

\

Large Slock Constantly on Hand

Poles

WESTERN ELECTRICIAN OBIAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
THE

IN

The

'Best

of Everything

ciattaiooga,
Tecs.

WRITE FOR PRICES.

THE

0. C.

LUMBER

CO.,

VULCAN, MICH.

ELECTRIC

TROLLEY.

LIGHT,

WISCONSIN.

FOWLER-JACOBS

GO.

Cedar Poles
From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
1

WORCESTER
MARINETTE,

CO.,

WIS.

Producers and Wholesalers of White Cedar Products.
Wrltefora copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

Hfra.and
Dealers In

DeliTered prices quoted, F, O. B. oars, your oicy,
In any quantity.

CROSS

BERTHOLD

POLES.
IDAHO CEDAR up

to

80

& JENNINGS,
ST. LOUIS.

WHITE CEDAR.

tht
Rail-

Chicago to Omaha,
Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly

York.

Tellev Fine,
Ones Aims,
loonst Fiss,
Oat FlBi, Slectrleil VoBlUagg, til Brackets.
LABSB .STOCKS UN OAHD.

through
of
THE
Chicago& North-Western

way

New

FOR TELEPHONE, TUEGRAPH,

IIHTLK.

Central Manuiaoturin; Go.

IS SIMPLE AS ITS NAME.
train service

AXI»

C. H.

POLE DEALERS ADVERTISING

BIdg.,

WHITE CEDAR

Washburn. Wisconsin, and
jpokane. Washinglon.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.

IN

GENERAL OFFICE: 1705 FISHER BLDG. CHICAGO.
.

505 Venezuela

(WHITE CEDAR.)

CEDAR POLES
o
Brancht, n«:..».
ONices

CO.,

POLES

Saginaw, Mich.

IDAHO, WISGOMSIN,

VAKI>S

THE STANDARD POLE & TIE

ft.

ARMS.
LONG LEAF

PINE AND FIR.

Chemical Building.

froEn

Denver and the

perfect

as

modem and

management can make

skillful

The Tej^ephone POLES, TIES, POSTS. "'.SHi^:
PRODUCERS.

By J.E,HOMANS, A. M.

it.

The Overland Limited, a
maenificent electric-lighted train, less
than three days Chicago to San Fran-

Qoth, Price

BOOKS.

$(.00.

cisco, daily.

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.
two nights

TheNorth-WestemLlmlted,
an

electric lighted daily train

Chicago,

between

Sl Paul and Minneapolis.

H. R. MCCULLOUGH,
3d Vice-President.

W. B. KNISKERN.
G«n'l Pasg'randTkt. Agt

Chicago. 111.

W«

want your

Inquiries always.

BUY YOUR BOOKS FROM THE

352 pages.

ELECTRICIAN

PUBLISHING

BIO Marquette

BIdg.,

COMPANY,

CHICAGO.

An up-to-date, practical treatise on the
installation, care
theory,
construction,
and management

of telephones

and

their

appliances.

Sent prepaid on receipt of price.

%i't,ki^r"'^
CEDAR POLES
UPON
SPECIAL PRICES

Electrician Publisiiing Co.,
510 Marquette

Building,

Cliicago,

III.

A. E,

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

Minn
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Westinghouse
and Type N Transformers

O. D.

Type

O. D.
Transformers
1-4

K.

W.

to

50 K.

N

Transformers

W.

J-2

K.

W.

to

50 K.

Voltages

Voltages

950— I

950—1150

J

50

or

or

1900—2300

1900-2300

Frequencies

Frequencies

4800- J 6000

6000-16000

Alternations

Alternations

Cross Section

Write nearest Sales

of

Transformer.

Office for Illustrated

Westinghouse

W.

Transformer Booklet.

Electric

&

Mfg. Co.

Pittsburg, Pa.
New

York,

Atlanta,

Dallas,

Baltimore,

Boston,

Buffalo,

San Francisco,

Ahearn

Chicago,

Syracuse,

&

Cincinnati.

Seattle,

Salt

Soper, Ltd., Ottawa,

Cleveland,

Lake City,
Mexico O.

Detroit,

Denver,

&

Los Angeles,

Mountain

O. Branlff

&

Allnneapolis,

Electric Co., Canada,

Co., City of Mexico

Philadelphia,

Pittsburg,

St. Louis,

I903
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DUNCAN
Integrating Wattmeter
FOR DIRECT IND ALTERNflTI NG CURRENTS.

WOOD
Arc Lamps
FOR

BUILT STRICTLY IN

ACCORDANCE WITH
PRESENT DAY
REQUIREMENTS.

Power

Circ\iits

Form

C.

^.^^'

These lamps

JUST THE METER
FOR

DIRECT CURRENT LICHTINC
AND

POWER CIRCUITS
WRITE FOR PRICES

Duncan Electric Mfg. Go.
MANUFACTURERS OF ELECTRICITY METERS

QoHx

years' experience

a-re the result of 23
in arc letnip design

and construction, aLnd are

strictly

up

to

date in every deta.il. Two or five in series,
on 220 or 500-volt, direct current circuits,
for fa.ctory or ro.ilwa.y installoLtions.
Bulletin 1088 Describes Them
Send for It if Interested

Fort WoLyne
Electric
Ma-in Office

Works

a.r\d FaLctory

LAFAYETTE, IND.

FOR.T WAYNE. IND.

AGENTS

BRANCH OFFICES-Boston; New York; Philadelphta; Syracuse;
Pittsburg; Cincinnati; Grand Rapids; Chicago; St. Paul; St. Lou'
Atlanta; Yokohama, Japan.

:

Eoffineerinf Co., 1S04 Monadneck Bldg., Chicago.
C. H. Norwood, 1503 Fisher Bldf.. Chicago.
Safety Electric Mlg. Co.. 303 Magazine St.. New Orieans.
Ohio BDd Michigan Agents, W. Q. Nagel Electric Co., Toledo, Ohio.

WESTERN ELECTRICIAN
FISHER ELECTRIC CO.
El

ECTRIC

SUPPLIES

ALLIS-CHALMERS

AND CONSTRUCTION.
WE CARRY A FULL

Bug-Proof Bell,
Sample,

3-in.

CHICAGO,

LINE.

Sole Builder*
"^sr.i;?.'"

of

^I'.'.'l.fd^c.

By maM. prepaid. Made in slzea
2 to 8-mch. I>ealers send for prices.
We also mike tnvtntors' Modafi and
Spacial Electrical Devices.

REYNOLDS

'

|
'

CORLISS
ENGINES

I

Write us tor prices.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

CO.,

U. S. A.

Street. Chicago.

III

.

I

The Franklin Model Shop
ETpeiiaifiitnl work for inrentom:
«nythlntc In metal from « Bln^ile
plocs tu ft complot« worklnK model.
Exhlliltli^D
Appftmtui for collcgen
modeln. iDtiodiictlon flample« of patenteil artlL-lea. 8p«cUl tools for mRk-

iDg mttftl novelties. Itir*ntloi.B p<i>rfcoKd. nrawtugBunddtilgnii worliwJ
fiui from Inventor?* Idca^. Sond for

For
j

All

Power Purposes

|

|

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.
;

RIEDLER PUMPS AND AIR COMPRESSORS.

:

I

;

circular

16.

PAKSEI-I.

& WEED.

U«-iaiW.3lst Street. Sisw York

'

WE ORBUY OLD
ANY
SCRAPS.

BELTS

SIZE
CONDITION.

WE

OR

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.
27 W.

STORTEYAIIT SYSTEM

ST.,

CHICAGO.

VULCANIZED FIBRE

OF

HEATING

MONROE

Highest grades for electrical iasulation and mechanical purposes, in sheeti,

£> VENTILATION

tubes, rods

and

special shapes.

VULCANIZED FIBRE

Catalogues aod samples on application.

CO.,

-

Wilmington, Del.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND

JIJ^TCTIOW BOXES,
STOTCHBOABDS, PASTEL BOABD»$, 8VFITCHE8, ETC.

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.
'^

Centralized plant.
scattered steam piping.
Utilijes exhaust steam.
Sendfor Catalogue"' 8^
B.F. STURTEVAWT Co boston

No

.NE-W

POWER CABLES.
.

YORK •PHILADELPHIA- CHICAGO LONDON•

JOHN

A.

CHICAfiO.

Sjjofofo Joiolfeioio

*3o* * I ^io5o3o3o * *io* *io3oOT

s Black Diamond

File

Bat. is«s.

Works I

lae. 18*5.

Special

Twelve
Medals

Awarded

Prize

Gold Medal

at

Internallonai

«i Atlanta,

Expoiitioat

1895.

yi OEB eOOlMI ABE ON BA1.K IN KVKBY I^EAUINO HABDWABfS
8TOBE IX THB CKITED STATES AND CANADA.

^
«^i

\\

»
n

nnManaklif

A

11

nBf«kii"pv

&

H.

6ARNETT COMPANY

PHILADELPHIA, PA.

OFFICE WIRE.

TELEPHONE CABLES.

^
fj^

^

^

ROEBLING'S SONS GO.
TRENTON,

N. J.

SAN FRANCISCO.

Vol.

1903, by Electrician
PuuU^bing Company, Chicago.

CopyriKht,

$3.00 Per Aiiui.

inil.

CHICAGO,

FEBRnARY

CV

N.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WeSTCRN SELLING AGENT,
The Simplex Electrical Co.,
^""r.^ixson""^'
H. R. HIXSON,
I

10 State Street,

No.

]yational

INSULATED
IIUIDI
WIRES AND CABLES.
Jlwir^l.b^
1137 Monadnock Block, CHICAGO
CHICAGO.

Ceits a Copy.

10

19

7,

India

R.

1.

Rubber

Co.'s

RUBBER COVERED

V^IRES A.ND ^ABI_KS.

BOSTON, MASS.

OFFICE AND FACTORY: BRISTOL.

R.

1,

TRABB IIAHH

CRESCENT RUBBER INSULATED

1889—Paris Bxposiiion,
Medal for Bnbber Insulation.

WIRES AND CABLES

1893-World's Fair,
Medal for Bnbber Insolation.

Kational Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.,
"*'" O""*' ^^ Factory. TRENTON, N. U
63'BARw[AY'siREn.

THE STANDARD FOR
BUBB£R INSlTIiATION.
Sole Manufacturers of

The Simplest, Most Practical and
Economical Turn-down Electric Lamp

Okonite Wires, Okonite Tape, Manson Tape, Candee ""p^ir Wires.

THE OKONITE
Hf.'lSl'^nSc'h'Se'JIr',

CO., Ltd.

or the other.

1%

I
I

..^

2—

string for bright or dim. Style
For variation in light turn bulb
Write for booklet and prices. Ail voltages and bases.

I

one way

Geo.T. Manson, Gen'l Supt,

253 Broadway, New

["^"'s'"-

1— Pull

Style

T|n6 tC^^
^\ lU ^> A
O A\
Iv U IVI 0/\L
W Rl

W. H.Hodgins.Secy.

York.

ECONOMICAL ELECTRIC LAMP

CO.,

123 Liberty

St.,

New

York.

INDIANA RUBBER AND INSULATED WIRE CO.,

JLl.

MANUFACTURERS OF
Paranite Rubber Covered Wires and Cables,

I

I^

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEORAPH AND FIRE ALARM CABLE6.
AM Wires are tested

I

I

Lead Covered

CROWN

NEW YORK.

CHICAGO.

Fair Haven, Vt.

WORCESTER.

Service.

IN USE.

MANUFACTURERS OF

GAS AHD ELECTRIC

DENVER.

Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOGUE.

SAN FRANCISCO.

It

lies York.

CMcago.

Pays to Get the Best from

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL

SLATE
FOB

"^l^'^SVi Slates for Electrical Purposes
All Sizes of Slate Switchboards.

Electrical Purposes.

Best Black Enameled and Marbleized Finishes in Vermont.

Aa

and

MOTORS

"WE"

24,

Finigliing
Sterling Black Air Drying Varnlsli,
Sterling Black Core Plate Varnish.

Sterling

THE STERLING VARNISH

XmmxA
N.

Co.,

E

Weston Standard
Portable Direct Beading
Voltmeters and Millivoltmeters. Ammeters and Mil-

ammeters, Wattmeters
andVoItmeters. for Alternating and Direct Current

upon the
prin-

Circuits.

ciple as our regular
Standard Portable Direct
Onrrent Tolcmetera and
Ammeters, bat ere much
larger, and the working
pertA are inclosed in a

Onr portable Instmments
are recognized eastandards
throughout the civilized,
world.
Onr Seml-Portable Laboratory Standard Voltmeters and Ammeters are
still

better.

They are the most reliable, abaoiute standards for

Weston Standard lUai&i]i«t«d
Dial St«tion Voltmeter.
Style B.
*«Fliuli Type.**

St.,

Blackfrldrs Road, Salford, Manchester, England.

Railroad

Diil

SUtioa Instrments.

THE STERLING VARNISH CO.,

Brougham

.ackawanna

J.

These Instrumeots are

CO.,

Pittsburg, Pa.. U.S. A.

CINCINNATI, O.

Electrical
NEWARK,

Westebn Electbician when

p. O.

EXTRAVarnish,
INSULATING VARNISH.
STERLIMG
£xtra Black

KINDS AND FOR ALL PURPOSES.

Waverly Park,

EDWARD
BONVILLE
FAIR HAVEN, VERMONT.
Lock Box

MANtlPACTUBE

TRIUIMPH ELECTRIC CO.,

Mention the

Any

VERMONT

OF

Electrical InittrumenC Co., Kit-

Boston.

TRIiJIVIIRM
GENERATORS

BERLIN.—European Weston

Insulation For

Pittsburg,

WB

.

St.,

PBOENIX GLASS CO.i

RAIL BONDS.

ISOLATED PLANTS.

neatly deeigned. dost-proof
caat-lroQ case which effectively shields the instmmentsfrom disturbing Inflaencea oZ external magoetio fields.

Ptiiladeipbla, Pa.

Bipolar and Slaltipolar Motora
from H) to 50 horsepower. Dynamos from 10 lights to 7o0. We seQ
or rent Good profits ioragents.
The Hobart fclec MfRCo.Troy. Ohio

American Steel &Wire Co.

SLATE AHD MARBLE.

same geueral

101 MUlc

Go.

1223 Betz Bldg..

St.,

City.

GLOBES,^DES,

ELECTRIC SWITCHBOARDS,

constructed

Any

Cablets,

OF EVERY DESCRIPTION.

McNAMARA BROS.

Ulmi&ited

Gable

56 Libertj-

Kew York

Bare, Weatherproof, RubUer Gvrereii Wires and Cables

ELECTRICAL WIRES

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

^ESTIIN

Wesllnghouse Bldg.,

Pittsburg.
Cbicago.
MlllsEldg., San Francisco.

BARE AND INSULATED

MANUFACTURER OF ALL KINDS OF

Catalogue B.

322 The Eookery,

2,000

MARTIN MALEY,
VERMONT SLATE

Write for

.^

^p

JONESBOBO, IJW.

at Factory.'

Standard Underground

^1

1

On

101 8t.

Martina lAne.

writing for catalogues

or ••rrHMAOITR.

A

the dustless Road of Anthracite

ALL SIGNALS OPERATED EXCLUSIVELY BY

BATTERIES
EDISON PRIMARY
Known
Formeriy

as Edison-Lalande.

FULL DESCRIPTION

IN

BOOKLET NO.

4.

EDISON MANUFACTURING COMPANY

Laboratory nae.

LONDON.— eiiiott

R9*l>

Theje a.re the signals prompt and true — -^
That m&ke the joumex sate for you
Over the bed of ballast rock
That keeps the trains from jax and shock
That smoothly run both day and ni^ht

Broa.^ Ho.

Factor;,

OBANOE,

NEW JERSEY,

U. S. A.
Chlciio OHIcc, 144

New

Yorli

WABASH AVENUE

OKIu,

U CUAMSEKS STRBtT

—
WESTERN ELECTRICIAN
bJ* *S^

^
'^

%
%

JC

tjt

R.

1^

tj^

0* i^ w^ ^* O* w* ^* w* v* V* w* V* V* w* v~ V* w*

W. LVLB,

President and

Jfjfi

>^ <^ 1^

(d"

w* w" W* V* V* V* w*

td*

w*

February

v* w* w* w* v* w* v* v* «^ v* w* ^^

td*

Manager

<3* ir^

B. S.

;^ v* ^* t^ ^* w^

BARNARD,

«d*

/, ic

«^ w* v* w^ O* t^ v* v* v"

Vice-President

ud

tf' iSV'

Secretary.

Standard Vitrified Conduit Company

•*>

^—— ——

CONDUITS
^^——^.^^— AND INSULATORS
——
—

\
"*>

5

GLAZED UNDER GROUND

VITRIFIE D SALT

I

General Office,

39 and

-

41 Cortlandt Street

-

=

-

New York

Electrical

"Ceco."

Machinery.
For

Lighting,

Power and
Railway
Service.
250 K.

W.

'A

Phase "Ceco" Alurnatoi

Direct-Cnrrent Enclosed

"Ceco** apparatus

is

mcxlem

"Ceco" Motor.

in design, accurate in construction,

and superior in performance.

Write

for Catalogue 27.

Christensen Engineering Company,
MILWAUKEE.
CHICAGO: Merchants' Loan

& Trust Bldg.

PITTSBURQ:

New Improved

Gellatly

Scheeffer

inductive Wattmeter
«•

^TTYI
and

<a

»»-

This meter has all the merits of tbe'higb priced meter in regards to accuracy
but is simple in construction and easy to maintain and calibrate.

reliability,

WEIGHS ONLY

7 LBS.

SCHEEFFER INSTRUMENT
32B
«••««

S.

ADAMS

ST.,

PEORIA,

ILL.

CO.,

& Co., Times BIdg.

%

February

7,
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TheElegtric StorageBatteryCo.
PHILADELPHIA
M AN

FACTU RERIOIF THE

U

Cbloribe Hccumulator
For Central

Lighting and Power Stations,
Telegraph, Train Lighting, etc., etc.

Stations, Electric Railways, Isolated

Fire Alarm,

PRICE LISTS AND DESCRIPTIVE BULLETINS

FORWARDED UPON REQUEST.

SALES OFFICES
PHtLADELPBIi,
Alleftheny Ave.

and loth

NEW TORK,
100 Broadway.

BOSTON.

60 Stale

CHICAGO.
Marquette Bldg.

St.

St.

BaLTCMORB,
Continental
Trust Bldg.

St. LoUIS,

Walnwrlgm

Bldg.

SaN FrANCISCO,
Nevada Block.

CLEVELAND,

New England

DETROIT,

Michigan Electric Co.

Bldg.

G. F.

HAVANA CUBA
Greenwood Manager
34 Empedr'ado

St.

ELECTRIC
COMPANY'S

SPRAGUE

St motors
are unequaled In efTlciency,
durability,

compactness and

Write

cominercial value.

03206.

for bulletin

CHICAGO OFFICE:

YEARLY INCOME

$100,000

GENERAL OFFICES:
527-531 West 34th Street,

NEW YORK.

to fifty central stations now using Federal All-Metal Electric Signs. Will average S200 to
S300 per year per Kw. of station capacity. Engraving shows our new No. 108 ornamental
sign. Write for Bulletins descriptive of Federal Signs. Mailed free to central stations.

FEDERAL
ELECTRIC
MARKET
CHICAGO,

Fisher Building.

84

ST.,

COMPANY,

ILL., V. S. A.

There are a number of good features about C & H goods that are not to be found in others.
They make good talking points for us and good working
" points for you. Our catalogues show

—

and

tell

everything about them.

C. & H.

Write for them.

RHEOSTATS AND ELECTRIC CONTROLLING DEVICES

THE CUTLER-HAMMER MFG.
AGENTS: Edge &

Edge, Sidney, Australia.
Kilbourne & Clarli Co., Seattle, Wash.

An INCANDESCENT LAMP represents a

408

minlmim.

NEWARK,

N. J. R. R. Ave..

&

large investment of capital, ingenuity

BAKER

vigilance In cutting costs to a

PITTSBURG.

and sidlled workmanship,

A successful lamp maiufacturer can not

N. J.

CO.

MAIN OFFICES AND FACTORY— miLWAUKEE
BRANCH OFFICES — NEW YORK, CHICAGO

Sturtevant Engineering Co. Ltd., London, Eng.

it

Is

1./XT N LJ IVI
PADVERTISEMENTS.

A OO.'SNEW YORK.

—

—

.

Co
Audel & Company. Theo
Automatic Electric Co

18

—
16

Chase-Shawmut Company... 18
Chesapeake & Ohio Ey
10
Chicago

Baker

F.B
& Company

Bamett Company,
Barron

&

18

G.

&H

—

Co., J. S

3

10
21

Chicago Edison Company ,4, 14
Chic. Fuse Wire & Mfg. Co. .24
Chicago Insulated Wire Co..—
Chicago Lumher & Coal Co.. 20
.

CM,

&St.P.R.R

14

Christensen Engineering Co. 2
Columbia Incand. Lamp Co. 9

Columbus Ins. Wire & Br. Co. 21
Commercial Elec. Supply Co, 4
Consumers Carbon Co
10
Continuous Rail Joint Company of America
13
Coolldge, Marshall H
20

Couch
Badt.

& Alton Railroad

CAN. W.R.R

&.

Seeley

Co

19

Crescent Ins. Wire &. Cbl. Co. 1
Crocker- Wheeler Company .18

24

Crumb A Company, W. H .... 18

18

Cutler-Hammer Mfg. Co

Beardslee Chandelier Mfg. Co. 12
Beidler <fc Co. Francis
20
Berthold & Jennings
31

Cutter Elec.

3

& Mfg.Company—

,

Bissell. G.

W

18

BonviUe, Edward
Bosseit El. Construction
Brooks, Hall L

1

Co

. .

Wm. H

.,

Co
Burch, Edward P
Buffalo Forge

ney
Carney Bros. Co

—
8

Dixon Crucible Co., Joseph,. 10
Duncan Electric Mfg. Co.... 23
Dustin Co., Chas.

24

Economical Elec. Lamp Co.. 1
Edison Decorative & Miniature Lamp Department
12
Edison Mfg. Company
l
Edwards & Company
16
Electrical Engineer Institute. 13
Electric Appliance Company.l2

7
18

20

Central Electric Co
5
Central Manufacturing Co., —
Central Telephone & El. Co..—
.

10

18

18

Camp Company, H. B
Carman & Co., Charles Whit-

—

18

21

Brown AXeasure
Bryan,

10

D. & W. Fuse Company
Dearborn Drug &Chem.Wks.
Diamond Meter Company
Diehl Manufacturing Co

Evans, Almirall

&

Co..

.10

—

Faries Manufacturing Co ....
Farr Tel. & Const. Supply Co.l6
Federal Electric Company,.. 3
Felt & Co., Chas. E
18
Fisher Electric Company
13
"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works., Inc.23
Fowler, John H
21

Franklin Eng,

&

Fulmer Lumber

Elec. Co.... 20
Co., D.

M

20

General Electric Company.. .11
General Incandescent Arc
8
Light Company
General Incand. Lamp Co
Goltz Engineering Co
Gould Storage Battery Co ....
Great Western Smelting &
14
Refining Company
Green Fuel Economizer Co.
Gregory Electric Company. ..14

—
—
—
—

12
Hart Mfg. Co
Hartford Steam Boiler InInsurance
...
spection &
Co
Hazard Manufacturing Co.. ..24
16
Hector
4
Helios-Upton Company
Hobart Elec. Mfg. Company. 1
Hoffman, G.W
14
Holmes Fibre- Graph. Co
16
20
Huebel Company, C.J
1

Wm

.

E

15

Electric Storage Battery Co.. 3
Electrician Pub. Company. %0
.

Humphrey, Henry

H

18

Mfg. Co .—
minols Maintenance Co
14
Incandescent Electric Light
Manipulator Company
Indiana Rub. & Ins. W. Co.
1
Illinois Electrical

X^ov 0&^AAl£l<o<l

.

.

—

o£

India Rubber & Gutta Percha
II
Insulating Company
Internatl Corres. Schools .... 13
International Tel. Mfg. Co. ..16
Jeffrey Manufacturing Co.... 10

Jewell Electrical Inst. Co..
Johnston, Thomas J

13

.

I

"^ ^^i^

Standard Pole & Tie Co
21
Standard Underg. Cable Co. 1
Standard Vitrified Cond. Co. 2
Stanley, Arthur F
8
Stanley Instrument Co
7

N. Y. Safety Steam
Nickel Plate Road

10

Lindsley Brothers Company.. 21
Lowell Model Co
24

Norton Elec'l

14

Lumber Company

Paragon Fan
Parsell

6

1
Maley, Martin
Ma] tby Lumber Company,, ,21
Marinette Iron Wks. Mfg. Co.lO

Matthews & Bros.. W. N
Mayer EnglneeringCo
McLennan & Company, K

&

12

—

Motor Co

& Weed

Phillips,

12

W

20
5

Eugene F

13

Phillips Insulated Wire Co.. 13
1
Phcenix Glass Company
S.

Co

..10

M

Plgnolet, L.
Pittsburg & L. S. Iron Co
Porter Cedar Company

H
13

—
17
2i

—

Murdock Parlor Grate Co. ...24

Hugo

W

12

A

24

Rose Electric Company

14

—
& Lundy
Sawyer-Man Elec. Company.—
Sargent

Scheeffer Instrument Co....

2

18
Schott.W.H
14
Schureman & Hayden
Shelby Electric Company....—

Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co. 12
.

See

W

18

Sterling Varnish Co., The...^ 1
Stewart Electric Co., John A. 15
Stilwell-Bierce & Smith-Vaile

Company

il

Stow Mfg. Company
Stromberg-Carlson TeL Mfg.

Company

—
17

Sturtevant Company, B. F...34
14

5

J.

LeRoy

& Son, W. C
2i
Sterling Electrical Mfg. Co.. 5
Sterling Electric Company. ..18
Sterling

12

Beplogle Governor Works.. ,—
Reynolds EL Flasher Mfg.Co.—

Cyrus

Stanton,

Thompson Son & Co

13

Roebling's Sons Co.,

.

Toerring Company, C. J
Torrey Cedar Company

20

Rice,

.

21

Rauscher, John
ReisLnger,

10

21

Racine Boat Mfg. Co

12

Co., S.

Spies Electric Company
12
Sprague Electric Company. . 3

.12

18

Brothers
1
Mechanical Appliance Co
24
Mechanical Boiler CleanerCo.lO
Metropolitan TeL & El Co. ..16
12
Mica Insulator Company

Morse Cedar Company
Munsell & Co., Eugene

1

17

McNamara

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The

21

T

Paiste Co.,H.

Phosphor-Bronze

Machado & Roller

Co. 13

Instrument Co.—

Phelan, D.
Phelps Company

& Co., James

8

Power

Kokomo Tel. & EL M. Co ...

Leather Preserv. M. Corp....—

Morgan

New York Ins. Wire Co

Okonlte Company, The

16

Platinum
Scrap also.

^^

Smith

—

Kartavert Manufacturing Co.24
Kellogg Switchboard & Sup17, 20
ply Company
20
Klein & Sons, Mathias
Kohler Brothers
7,18
.

aiM

Refine

popularity of

National India Rubber Co.... 1
National Stamping Works
14
22
Nernst Lamp Co

O. C.

Leffel

ilie

13

National Conduit & Cable Co.l2
A.c3.^vexrtlfi»e33::iexi-t»
. .

Xxi.c3.e3K

This explains

^^""^

120 LIBERTY ST.,

ALPHABETICAL INDEX TO
A-dams-BagnaU Electric Co..—
Akron Smoking Pipe Co
Allen Company, L. B
13
Allis-Ctialmers Company.. .24
Alphaduct Mfg. Go
12
American Battery Co.
Amer. District Steam Co
19
Amer. Electrical Heater Co..—
Amer. El. Telephone Co
17
American Electrical Works. 13
AmericanRefl.A LightingCo. 6
Amer. Steel & Wire Company 1
Anderson & Sons, W. H
20
Arnold Electric Power Station

We buy

sold at a price lo low as to necessitate eternal

afford to experiment with poor materials.

.

Triumph

Electric

21

Co

1

Valentine-Clark Co., The.. ..21
Vreeland, B. F
21
Vulcanized Fiber Company.. 24

Wagner

Electric Mfg.

Walsh's Sons

—

Co

& Company

14

Western Electric Company... 7
—
Western EL Supply Co
Westinghouse
Electric
A
Manufacturing Company
.

.

—

Weston Electrical Inst. Co. .. 1
Whitehead Machinery Co. ...14
Whitmore. A. E
20
Wisconsin Central R. R
14
Worcester Company, C. H....S1

,

,

,,

.

,

,
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ALWAYS
IN

STOCK.

Arc, Lamps,
Circuit Breakers,

VI

Etc., Etc.

CHICAGO EDISON COM PANYJ3g Adams

Lamp

Nernst

p.

1903

MANUFACTURED BY

Motors,
Switches,

A 50 c.

7,

in

.

Go.

Street.

CHICAGO.

100 Days (Saving S6.57)

LITERALLY BUYS ITSELF.
FEW

A
Boebmer Shoe
Mllliken

&

Store,

Co.,

.

.

.

.

ST. LOUIS

Broadway
948 Chouteau Avenue
410 North

Scarrht-Comsiock Furniture Co., Broadway and Locust

USERS:

606 Washington Avenue
The Creamerle,
The Busy Bee Candy Co. 6IS North Broadway
SI I Market St.
R. P. Studley & Co ,
.

.

,

ELSEWHERE:
Allegheny, Pa.
Allegheny Foundry,
Fifth Ave., Pittsburgh, Pa.
Atha & Atha,
Fairhaven, Mass.
Atlas Tack Co.,
British W. E. & M. Co., .. Manchester, Eng.
Chicago, III.
Chicago Edison Co.,
Pittsburgh, Pa.
Colonial Trust Co.,
Des Moines Edison Light Co., Des Moines, la.
Savannah, Qa,
Savannah Electric Co.,
Detroit, Mich.
Edison Illuminating Co.,
Metuchen, N. J.
Central Electric Co.

Chas. C. Moore & Co.
National Tube Co.
Oshkosh Gas Light Co

Frick Building
Hartford Electric Co.
Interna'l Light & Power Co.

S. D. Warren & Co.,
Western Tube Co.
Kewanee, III.
Westinghouse Machine Co. E. Pittsburgh, Pa.

.

.

.

Our Confidence

.

in

Pittsburgh, Pa.
Hartford, Conn.
El Paso, Tex.
.

This

Seattle,

,

Pennsylvania R. R. Co.
H.Rice,

Sawyer=Man

Pittsburgh, Pa.
Albion, Neb.
New York, N. Y.
Sewickley, Pa.

Electric Co.,

Sewickley Electric Co.,

Shakopee Electric Plant,
H. M. Shaw & Co.
Stone & Webster

Wash.

McKeesport, Pa.
Oshkosh, Wis.

Shakopee, ninn.
New York, N. Y.
Boston, Mass.
Boston, Mass.

.

,

Lamp Displayed

in

Our Large

Stoclc.
"Beauty

COMMERCIAL ELECTRICAL SUPPLY COMPANY

of the

Incandescent— Efficiency

of the Arc."

^qoq -.,>.. s..,st.l.u.s,»..

-Agents for the Following States-

MiSSOURI
IOWA

SOUTHERN

H-U.

ILLINOIS

NEBRASKA
KANSAS
ARKANSAS

TEXAS

TENNESSEE

LOUISIANA
MISSISSIPPI

ALABAMA
KENTUCKY

and
the

TERRITORIES

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

February
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The "Electra"

There are no

Carbons are

Carbons better

the

than the

recognized

"Electra"

standard

and

I

all

none

the
HIGO REISINGER,

world over.

ir

Broadway, New York.

"just as good."

I

TYPE

BULLETINS

K

Will post you on the essential features to be
considered when buying other transformers
as well as when buying the Pittsburgh

=SEN^

F'^Ft Tl

:ivi.

(Mxd (Eitdn(€fm^\t^,
GENERAL WESTERN AGENTS.

264=266=268=270 FIFTH

AVENUE, CHICAGO.

INFRINGEMENT
Notice

U.

S.

1899,

is

hereby given that

patents issued

October

24,

May

this

10,

YOU CAN'T JUDGE

company owns

iSg8,

October

1899 and January

ist,

17,

1901.

of
fit

baby filament turn-down lamps constructed

lic.

to

making

become

Neither can you judge

lamps from looking

Dealers and users of electrical apparatus

are therefore notified that they
in the

liable to us

turn-down lamp employing a baby filament, and
infringing the above patents.

the

Write

for information.

Write

for samples.

Write

for prices.

All

U.

at

cut.

or selling or using of any form of

THE PHELPS COMPANY, DETROIT,

his acts in pub-

STERLING SPECIAL

the three standard types of sockets in general

use.

man by

a

These patents together with others now pending
and shortly to be issued cover all practical forms

S.

A.

are

right;

the lamp that

will

learn

of

give you

equal distribution of light in

The dealer

lamps
will get more net money and less
net "trouble " with faulty lamps
thrown back on his hands if he
in electric

sells the original genuine reli-

able

all directions

of the

and

factory at

points

Samples on

bulb.

application.

all

Write

to

the

Warren.

ERI-IIMG
ELECTRICAL MAN'F'G

WARREN, OHIO.

CO.,

)
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SILVER-PLATED

THE
'

"P.

I.

(ISOLATED
PLANT)

TV PC
I

I

It

MIRROR REFLECTORS.

DIRECT-CURRENT

A

,

of

base flange

Are

tpread

plate

makes it most effective and
pleasing, and always as good as
new.
Convex, reflecting slightly below the horizontal in all direc-

Used

tions.

in stores, etc., for

general illumination.

GET OUR PRICES.

Or Your Nearest Supply House.

Y.,

considerably.

mirror

lining

7H In.

CITY, N.

the light

silver plated

Its

MACHADO & ROLLER,

*
* 203 BROADWAY, NEW YORK

Reflector, for use with

any system of incandescent electric light, where it is desired to

WRITE FOR DISCOUNTS TO
Diam.of body. 61n

flat

INSTRUMENTS
winners.
Scales are
equally divided, indications
are dead beat, high range ammeters have separate shunts
and the cases are of heavy
polished brass.
Prices are right, the list
figure for the meter illustrated,
for instance, being $16.50.

I
*
*
i
t
t
t
t
*

I563

J*,

Reflector

Linerican

Lighting

<&.

Co.,

271-273 FRANKLIN STREET, CHICAGO.

^

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adlosters, Inc. Lamps.
Wanlpulaior Co.
Tel.)

Inc. El. Lt.

Anchors (Tel. A
Hector. Wm.
Matthews A

Bro.,

W.

>-

Annunciators.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Babbitt Metal and
Solder.

^„ , ^
Western Sm. and Reig. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Chase-Shawmut

Rauscher, John.

Cutter Elec.

Belt Bressine.

Leather Preserver Mfg. Corp.

Beltins.

Leather'preserver Mfg. Corp.

Blowers.

Buffalo Forge Co.
SturtevantCo..B. F.

Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

& Electro. Co.
and Motors.

Dynamos

,^
.,
Racine Boat Mfg. Co.

Mechanical BoilerCleaner Co.

Boiler Compounds. Wks.
Dearborn Drug & Chem.
^,

Illinois Maintenance Co.
Co.
N Y. Safety Steam Power
Whitehead Macblnery Co.

Books. Electrical.Theo.
Audel A Company,

Central Electric Co.
Chrlstensen Engineering Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Co.
Mechanical Appliance Co.
Parsell

A

Weed.
& Hayden.

^

Company.
,

Okonite Co.. The.

El. & Mfg. Co.
Electrical Inst. Co.

Crocker-Wheeler Company.
General Electric Co.

Elevators - Conveyors.
Jeflfrey

Mfg. Co.

Ensinesj Gas and GasoUne.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.
Engines, fe^team.

AUis-Chalmers Company.
Buffalo Forge Co.
Illinois Maintenance Co.
N. Y. Safety Steam Power Co.
Sturtevant Co., B. F.

Sprague Electric Co.

Triumph Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL & Mfg. Co.
Whitehead Machinery Co.

Manufacturing Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.

Monarch Fire Appliance

Co.

Fixtures. Oas and Elec.
Bearaslee Chandelier Mfg.Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.
Stow Mfg. Co.

l¥ire.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.

,

Electric Railirays.
Crocker-Wheeler company.

Consumers Carbon Co.

General Electric Co.
Sprague Electric Co.

Electric Appliance Co.
Relslnger. Hugo.

Western

Elect.

Castings.

Supply Co.

„
Chrlstensen Engineering Co.
Smith Co., S. Morgan.
-.

Chains.
Jeffrey Mtg. Co.

&

Coal and Ashes Handling Machinery.
Jeffrey Mfg. Co.

Western Electric Co.

Commutator Compound.
Allen Co.. L. B.

McLennan & Co., K.
Conduit and Conduits.

H.

Felt ACo.. Chas. E.

II.

Conduit Bods.
Barron & Co., Jas.

B.

S.

A Repairs.
Edison Co.

Construction

A Weed.

Spies Electric Company.
Weeteru Electric Co.

Kohler Brothers.
Mayer Engineering Co.
Sargent & Lundy.

W. H.
Sianton, Le Roy

Schott.

W.

Central Electric Co.

Central Electric Co,
Electric Appliance Co.
>'atlonal Conduit A Cable Co.
Spraeue Electric Co.
Standard Vitrified Cond. Co.
Weatem Elect. Supply Co.

Parsell

Bryan.
H.
Burch, Edward P.
Carman ACo., Chas. Whitney.

Crumb A Company, W.

Diamond Meter Co,
Duncan Elec. Mfg. Co.
Electric Appliance Co.

Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Jewell Elec'l Inst. Co.
Ft.

Machado A

Roller.
Norton Elec'l Instrument Co.
Plgnolet. L. M.

ScDocffer Instrument Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Vor

Fisher Electric Company.
General Electric Co.

Western Electric Co.
Western Elect. Supply Co.

Globes

and

Electrical

GlasSTvare.

Graphite Specialties.

and Ventilat-

ing; Apparatus.
Buffalo Forge Co.
Sturtevant Co., B. F.

Incandesent Electric Light
Manipulator Co.

A

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulators and InsulatInff Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.

Munsell A Co., Eucene.
National India Rubber Co.

iVlpla.a.'be-tlo^LX XTxCL&xi

Elec. Co.

Manipulator Co.

Manipulator Co.

o£

Westlnghouse EL A Mfg.
Ijinemen^s Climbers.

& Const. Supply Co,
International Tel. Mfg, Co.
A Sup. Co.
Kokomo Tel. & EL Mfg, Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.

'

Kellogg Switch b.

Pittjburg & L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Son,

W.

Whitmore, A.

Stromberg-CarlsonTeLM.Co.
Western Electric Co.
Western Elec. Supply Co.

C.

Tools.
Anderson

E,

Porcelain.
Akron Smoking Pipe

Central Electric Company.
Chrlstensen Engineering Co

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.

Machinery.

Jeffrey Mfg. Co.

Morgan.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse EL k Mfg. Co.

Pulleys.
Smith Co.,

Morgan.
Stilwell-Blerce Smith- Vaile.
S.

Rail Bonds.
Rail Joints.
Continuous Rail Joint Com-

Trucks, Electric Car,
General Electric Co.

Westlnghouse EL A Mfg. Co
Turbines,W^ater Wheels

pany of America.
Refiners.
Gt.West.Sm.and Refining Co.

Reflectors and Shades.

American Refl. A Lighting Co.
Farles Manufacturing Co.
Western Electric Co.

Re - W^in ding— Repairs.
Chicago Edison Co.
Gregory Electric Co.
St

(See Insulated Wires.)

Manufacturers* Agent.
Stanley, Arthur F.

Mechanical Draft.
Sturtevant Co., B. F.

Meters.

Vulcanized Fibre Co.
Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
National India Rubber Co.

Okonite Co., The.
Phillips Insulated Wire Co
Roebiing's Sons Co., J. A.
Simplex Electrical Co.

Stanaard Underground C. Co
Western Electric Company.
^Vire. Bare.
American Steel A Wire Co

Whitehead Machinery Co.
Slate.

A.fX^%r&x±XmexxxGi:x±m

Bonvllle, Edward.
Maley, Martin.
McNamara Brothers.

See

Smlth-Valle.

Winter WheelGovernors

Second-Hand Mach'y.

Co.
Elec. Wks.. Inc.
General Inc. Arc Light Co.

Morgan.

Sterling Varnish Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

Wayne

Jas.

Co., S.

Tnlcanized Fibre.

Hayden.

Dustln Co., Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
III. Maintenance Co.
Matthews & Bro.. W. N.
Nai'l Stamping Works.
Rose Electric Company.
Schureman & Hayden.
Stewart Electric Co., John A.
Thompson, Son A Co.
Walsh's Sons & Co.

ACo.,

Tarnishes.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Sons, W". H.
Sons. Mathias.

Leffel

Smith

£;jilweU-Bierce

Cutler-Hammer Mfg. Co.

Co.

H.

Transftormers.
Co.

Pover Transmission
Co., S.

A Sons, W.

Klein A Sons, Mathias.
Western Electric Co.

Worcester Co., C. H.
Polish (Metal).
Hoffman, Geo. W.

Rheostats.

A

Diamond Meter Co.
Duncan Electric Mfg.

&

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. F.

Illinois Electrical Mfg. Co,

Ma^rnet Wires.

Ft.

Central Electric Co.
Central Tele. A Elec. Co.

Couch A Seelev Co.
Farr Tel.

Maltby Lumber Co.
Morse Cedar Co.

Schureman

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Western Electric Co.

A

American EL Telephone Co.
Automatic Electric Co.

Lindsley Bros. Co.

Co.

I^ishtnins Arresters.

Klein

boards.

American Steel & Wire Co.

Iiamps, STernst.

Anderson

Telephones, Telephone
Material and Switch-

Carney Bros. Co.
Chicago Lumber A Coal Co.
Coolldge, Marshall H.
Fowler, John H.
Fulmer Lumber Co., D. M.
Huebel Company, C. J.
Kellogg Switch. A Sup. Co.

StllweU-Bierce Smith- 7aile.

Central Electric Co.

Holders, Inc. Tamps.

Switchboards (Slate
and Marble).
Bonvllle, Edward.
Maley, Martin.
McNamara Brothers.

Berthold & Jennings.
Brooks, 1/all L.

Smith

Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Lamp

Gould Storage Battery Co.
Helios-Upton Co.

Poles and Ties.
Beidler A Co.. Francis.

J.

General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Company.

Nernst

A Co.

and

Baker & Company.

Co.

Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative & Minia-

Inc. El. Lt.

Co.
Electric Storage Battery Co.

Sold.

Sterling

Wire Co.

American Battery

Platinum Bou£ht

Elec, Co.

A

Storage Batteries.

J.

Phosphor Br6nzeSm.Co.,Ltd.

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.

Electrical Inst. Co,

American Steel

Phosphor Bronze.

Commercial Elec. Supply Co.

Amer. District Steam Co.

Inspection

Johnston, Thomas
Rice, Cyrus W.

Incandescent—
Replacers A Cleaners.

Steam— Hot IVater).
Evans, Almtrall

& Sons, Mathias.
Patent Attorneys.

liumps.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Weston

Sprines.

Klein

Wayne

Inc. El. Lt.

Speed Indicators.

Plates.
Murdock Parlor Grate Co.
Nippers and Pliers.

Central Electric Co.

liamps. Inc., Adjusters.

Phoenix Glass Co.
Western Elect. Supply Co.

HeatinsT

Adams-Bagnall

Sawyer-Man

Edwards & Company.Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Motors).

Kame

Shelby Electric Co.

Beatins (E:xhan«t

Wm.

Electrical Instruments.

Alpbaduct Mfg. Co.

Chicago

W.
Brown A Leasure.

Humphrey, Henry H.

Cotls and Maffnets.

Camp Company,

Electrical and Mechanical Ensrineers.
Arnold Elec. Power Stat'n Co.
Bissell, G.

Mfg. Co.

Wayne

Elec. Wks.. Inc.
Western Electric Company.
WesllDgbouse El. A Mfg. Co.
Ft.

Goltz Engineering Co.

Badt. F. B.

Circnit Breakers.
Cutter Elec.

Westlnghouse EL A Mfg. Co.
Electric Si^ns.
Federal Electric Company.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.

Central Electric Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co.
Motors. (See Dynamos and

liumps. Arc.

ture Lamp Dept.
Electric Appliance Co.
General Electric Co.

Central Electric Co.

Western Electric Co.

Speaking: Tubes.

Lumber Company.
Phelan. D. W.

Central Electric Co.

Co.

Allen Co.. L. B.

O. C.

Lamps, Incandescent.

Central Electric Co.

and Paste.

Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Eugene P.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Western Electric Company.
Western Elect. Supply Co.

Plates.

& Gbl. Co.

A Receptacles.

Paiste Co., H. T.

Soldeilne Sticks. Salts

Mica Insulator Co.
Munseli & Co., Eugene.

PhUlips Insulated Wire Co.
Roebiing's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Toerring Co.,C.

General Elec. Supplies.

^
Central Electric Co.
Chicago Edison Co.

Electrical Works.
Steel A Wire Co.

Nernst Lamp

Green Fuel Economizer Co.

Points and

Phillips,

Ft.

Electric Heatins Appl.

Carbons,

American
American

Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

Mfg. Co.

Mining Apparatus, Elec.

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Fire Extin^ruishers.

Economizers, Fuel.
American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Insulated H^ires and Cables—Maenet "Wires,

A

Mica.

Junction Boxes.

& H,

Chase-Shawmut

Mfg. Co.

Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.

Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Fuses and Fuse

A

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha

Western Electric Co.

Cables. (See Insulated Wires.

El.

Electric Appliance Co.
General Electric Co.

Chase-Shawmut Company.

b.

Westlnghouse

Sockets

Scheeffer Instrument Co.

Westlnghouse EL

Co.

Buffalo Forge Co.
Central Electric Co.
Crocker- Wheeler Company.

BarnettCo.,G.

Insulated Wire Co.

Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Go.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.

Crescent Ins, Wire

Whitehead Machinery Co.
Fan Outfits.

Buffalo Forge Co.
Sturtevant Co., B.-F.

Sturtevant Co., B. F.

Central Electric Co.
Hobart Elec. Mfg. Go.
Holmes Fibre- Graphite Co.

New York

Weston

Forses.

Schureman

Electrician publishing Co.

Cable Hane^".
Barron A Co., Jas.

& Mfg.

Franklin Eng.

Boiler Cleaners.

Westlnghouse

Electro-Platine Mach'y.

Dielil

Co.

Cuts.

Boats.

Western Electric

and

Chicago Edison Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

'

Cross-Arms, Pins
Brackets.
Berthold A Jennings.

Bossert Elec. Const. Co.
Central Electric Co.

& Company.

Electric Appliance Co.

Bmsbes.

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.

Cut-Outs and Sirltches.

Central Electric Co.

Boilers.

Electrical Engineer Inst.
Int. Correspond. Schools.

Western Elect. Supply Co.
Western Electric Company.

Bells, Buzzers, Etc.
Edwards

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

& Company.

Edwards

r.i£ht Plants.
Crocker-Wheeler Co.

Correspondence Schools.

Western Electric Co.
Western Elec. Supply Co.

Gr.

Contractors and Electric

Po-tse 3o

Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.

Okonite

Co., The.

Phillips Insulated

Wire Co.

Roebiing's Sons Co.,

'

J. A.
Standard Underground C. Co.

Western Electric Co.
Western Electrical Sup. Co

February
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"Camp" Standard
Installers of

CAMP

B.

CO.

MANUFACTURERS OF=

Vitrified

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES:

Room

170 Broadway,

85 Hartford Building, Chicago.

New

York.

KoHLER Brothers
CONTRACTING
ENGINEERS
.

.

OH ICACO,
ILLINOIS.

Designers of and exclusive owners of patents
covering the electrical installation on the
presses of the Chicago Tribune described in
this issue.

ELECTRICITY FOR EN6INEERS.

FLOTATION

OF THE MOVING PARTS OF

K-rA.IMI-EY

NA."riNO

AO IM ETI O
IS

IVI

424 PAGES.
ILLUSTRATED.
PRICE S2.60.
ELECTRICIAN PUBLISHING CO.,
510 Marquette

Building,

IN AIR

CURREIMT

ACCOMPLISHED BY

SLJ3PEIMSIOIM

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

".ABOUT IVIETERS."

STANLEY INSTRUMENT
GREAT

BARRINCTON, MASS^, U.

CO.,

S. A.

PACIFIC COAST AGENTS:
)San Frascisco,

Cal.
LOI AKGELE8, CaL.
Seattle, Wash.

-

•

OHIOAOO.

"

WESTERN ELECTRICIAN

February

7,

1903

Worm
Worm Wheel.

THE DIEHL FAN CATALOGUE

Pitman

Vane Bracket

describe the Coleman device for diffusing the air over
nearly ^of the circle. Can be attached to any make of Desk
Bracket or Trunion Fan. Operates on any speed or angle.
Positive in operation, attractive in appearance, simple in
construction. Send for prices and catalogue

will

We will

also describe a

electrolier

new CEILING FAN, with and without

attachment.

4 blades, 2 or 3 speeds

WRITE US AT ONCE.

Vane Coanoctlntf
Strip

Guard Support
Adjustment Hole In Support

Diehl Manufacturing Go,

12-inch Desk Fan with Coleman
Guard and Deflector Attached.

ELIZABETHPORT,

Showing Details of Mechanism.
Cannot Get Out of Order.

N. J.

BULLETIN
No. 172

G.

Bullmf ln%,

I.""

STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
Blum print », Photographs, Estimate*, Etc., Mnllmd

GENERAL INCANDESCENT ARC LIGHT
220 Devonshire St., Boston. Mass.
48 West Jackson Blvti., Chicago, 111.

CO.,

NEW

Upon Application,
YORK, N. Y.

510 New England Bldg., Cleveland, Ohio.
319 Hayward Bldg., San Francisco, Cal.

638 Century Bldg., St. Louis, Mo.
1732 Champa St., Denver, Colo.

B7 Perln Bldg., Cincinnati, Ohio.

115-117 Cannon

BULLETIN
No. 66

ALL OUR WIRES

BULLETIN
No. 1E2

BULLETIN
No. 162

Crimshaw.
pass Inspection and carry the above

NEW YORK
114, 116

&

MAIN OFFICE:
118 Liberty St.,

New

TRADE-MARKS

St.,

BULLETIN
No. 61

London, E. C. Eog

BULLETIN
No. 190

Haven Black Core.
Raven White Core.
tags. We also manuractuie Grimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES:

York.

f "'"°"'
]

,92 Desplalnes St.

REPRESEA

Western

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

Arthur

F.

Stanley

BROADWAY AND MAIDEN LANE

Manufacturers' Agent.

PROCTOR-

BLDG.

NEW YORK.
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COLUMBIA
3

GOOD POINTS

LIGHT AT

HIGHEST EFFICIENCY

MOST LIGHT

WHITE LIGHT

ORDER AND BE
CONVINCED.

THE

Columbia

Incandescent

Lamp
2115-17-19 Locust St.,

Co.,
St. Louis, Mo.

Cfiicago, Central Electric Co.
Office, 1311 Havemeyer BIdg.
Philadelphia, 1227 Rtal Estate Trust BIdg.
San Francisco, Paul Seller Electric Works.
MInneapo'is, 821 and 829 Guaraniy BIdg.
Fqultable
BIdg.
Boston,
Memphis. Tenn., 35 Equitable BIdg.

New York

—

;
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If so,

The Evans-Almirall Hot Water System of Central Station Heating.
NO BACK PBESSDKB. ON'LY OXE LINE OF PIPE NEEDED.
SEND FOR CATALOGUE.

buy WALRATH Q\S OR GASOLINE ENGINES
and get light on the subject.

NEW YORK

THE WALRATH

EVANS, ALMIRALL &
205

BOSTON

CO.,
MONADNOCK BLOCK,
CHICAGO.

Received the Highest Award at
the Pan-American Exposition.
It will produce as good a commercial li[;rht as that of an automatic steam engine, either belted
or direct connected generator.
Simple, Economical and Reliable.
tend for Catalogue \V.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, wlU find it to their interest to confer
with us, as we are willing to guarantee result5 where other* have failed, no
matter what make of turbine has been In lue. STATE REQUIREMENTS

CO.,

MARINETTE, WIS.

AGEXCIES—
301 Fisher Building, Cbicaso.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
HacEay Engineering Co., 149 Broadway, NewTorli.
Mackay Engineering Co., 100 Boylston St.. Boston.
Strong. Carlisle

& Hammond

•1^*

M'CORMICK TURBINE.

MARINETTE IRON

WORKS MFG.

1903

..^.^-^.^-^^ .^M^^^m.^^^ --liialifcii

^'"^"•*'

ARE YOU LOOKING FOR MONEY?

7,

AND SEND FOR CATALOGUE.

Co., Cleveland.

MORGAN SMITH

S.

CO.. York. Pa.

THE ONLY KNOWN METHOD OF
KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.

MASON Manager.

4-13

CO.

ALTON'S \

WESTERN UNION BUILDING. CHICAGO.

FENCIN(J

SAMSON TURBINE
UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.
Special Features
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.
"We b^ild these Turbines in all Sizes and Styles, on Upright or
Eorizontal Shafts, single or in pairs, belted or direct connected.

WRITE DEPT,

POR CATALOG.

JAMES LEFFEL &
SPRINGFIELD, C,

CO.

U. S. A.

The Bosserl Electric Construction Co.
MANUFACTURERS OF

ART CALENDAR
Fourgraceful poses from life; figures ten inches
high, reproduced in colors. Highest example
of litliographic Hrt.

"
to

THE OPfLY WAX"

own one

of these beautifui calendars

Building, Chicago, III.
The best railway line between Chicago,
«
St. Louis, Kansas City and Peoria.

JEFFREYli:CHAINS

THE JEFFREY MFG. CO
COLUMBUS,OHIO.

STEEL OUTLET AXD JUXCTIODT BOXES,
SWITCHBOABDS, PAKEL BOARDS, SWITCHES, ETC.
HOMESEEKERS' EXCURSIONS
First

and Third Tuesday Each Month

—VIA—

/^ARBONS

t

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

CHESAPEAKE AND OHIO RAILWAY

—TO
VIRGINIA,

NORTH AND SOUTH

CAROLINA.
For rates and Information apply

Jersey City, N.

J.
I.

P.

SPINING, N. W.
234 Clark

REG TRADE MARKS

Eu

)

>A.///!,JAw-

BRONZE SMELTINGCO.liMITED,
2200 WASHINGTON AVE.,PH1LADEL.PHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE'
JhE RhOSPHOR

ING0TS,CASTINGS, WIRE, R00S,'SHEETS, ETC.

— DELTA METALFORGINGS
CASTINGS, STAMPINGS
and

ORIGIN AL AND Soue: Makers

in

the U.S.

St.,

P. A. C.

Chicago,

to

& 0. Ry.

III.

CARBONS

CONSUMERS CARBON
LANCASTER, OHIO,
Carbons

of all kinds

is

send twenty-five cents, with name of publication in which you read this advertisement,
to Geo. J.Charlton, General Passenger Agent,
Chicago & Alton Railway, 328 Monadnoclc
to

and

CO,

U. S. A.
for all purposes.

February

T,
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THE VICTOR TURBINE
WATER
WHEEL
F-^^
El-ECTF^I^
Z^

^Rtl^^llMC^
f3|_A.IM-rS.
OUR OTHER SPECIALTIES ARE
POWER PUMPING MACHINERY for all purposes, AIR COMPRESSORS
:

Its high speed, close regulation, great capacity,
high efflciencv, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.

STEAM and

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

&

I^ STILWELL-BIERGE

OA."VT^IM,
NEW YORK.

141 Broadway.

BOSTON. 73

Oliver Street.

SMITH-VAILE GO.

OHI^.

PHILADELPHIA. 619 Arch Street.
CHICAGO, 311 Dearborn Street.
lONDON. 97 Queen Victoria Street.
BALTIMORE, 1607 Continental Trust Building.
CLEVELAND. IMS Neo England Building.
E. F. AUSTIN, f ale, Agent. Smith Blocl<. PITTSBURG. P«.

NEW ORLEANS. 304

•X
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GENERAL ELECTRIC COMPANY'S

FAN MOTORS
SEASON OF

's

1903

NOW READY FOR SHIPMENT
WRITE FOR INFORMATION
I

GENERAL

^

OFFICES, SCHENECTADY, N.

CHICAGO OFFICE: Monadnock
K' ^" jt

»

»? »'

a? :?

^'

p"' :*'

Sales Offices in

Block.
»

:?

^•
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^•

>
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all

Y.
large Cities.
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There

is

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/.
Authorized Manufacturers of th*

xk-r-rix
I

f-iuejcibi-e:

tube:

i\\

v^/ire.

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,
ISCortlandtSt., Ne'wYork.

Y^^^^II^ERS.

1^(10923)

liiiiiiiiigi iii iiiiii i ii

Y.
_

M »«««>»««t>»««« igMWW» M i««B>««««««» iMiiiiiiiiiii i»»»a»»«««»»M>»>»««««>»«>>wi>
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WESTERX ELECTRICIAX

The Packard Incandescent Lamp

Over 400,000 Annually Shipped

The factory is large enough to handle any
order, and small enough to give each

to Users.

careful personal attention.

its

Do you realize what
lamp buyer ?

this

means

1903

lamp

result of 19 years' continuous
experience.

one

7.

EDISON MINIATURE LAMPS

the

is

February

All types

to the

— every variety.
— any quantity.

Prompt shipment

^^in

Miniature and Candelabra Sockets

ELECTRIC APPLIANCE COMPANY

and

Receptacles.

ELECTRICAL SUPPLIES, SELLING AGENTS,
PACKARD INCANDESCENT LAMPS,

92

AND 94 W. VAN BUREN STREET,

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAGO.

General Electric Company, Harrison, N. J.

Not a rubber friction tape, but a tape coated with linseed oil left slightly tacky.
Mnety times the electrical festivity of friction tape. Send for samples and prices.

LINOTAPE

MICA INSULATOR

CO.,

ORIGINATORS,

WATER STREET, NEW YORK.

218

117

LAKE STREET, CHICAGO.

WE WOULD

LIKE TO HAVE YOU INSTALL ELECTRIC LIGHTING
SWITCHES THAT ARE CORRECT IN EVERY PARTICULAR. THAT
IS THE
REASON WE INVITE YOU TO INVESTIGATE THE

WHEN YOU BUY
Toerring arc lamps you get a lamp

ii

which burns longer than any other

lamp on the market; you get a lamp
having larger magnet wire and a
larger factor of safety

than

other lamp; you don't get a

anj'
lot of

repair bills and kicks. Correspond-

WE WISH YOU TO HAVE

ence invited.
19th

C.J.TOERRINGCO.

!^S^>>

POCKET

SUPPLY

AND ALLEGHENY

SIZE.

For TestingBatleries and Battery
Circuits,

Locating Faults.

Grounds,

etc,

NEW YORK

78-80 Conlandt

afire* All this

NT.W YORK.

St..

Electric Heating
SEND FOR

64. PAGE

Reduces the Yforking capacHy of a
motor Of dynamo, wears out the commutator, vrasies power and may cause
may be avoided If you use . « . -.
Tbe only article tbat will PREVENT
laior

Cambridgeport, Mass.
CHICAGO. Monadnock

$5.00 per Dozen.

f'OR FREE SAMPLE STICK.
For sale by all supply bouses, or

SEND
K.

McLENNAN & CO

Sole Manulacturers.

Ename'led,%6c.
By mail, prepaid. Made in sizes
2 to 8-inch. Dealers send for prices.
We also make Inventors* Models and
Special Electrical Devices.
Write us for prices.

( ommiieood condition and PRE-

SPIES ELECTRIC CO.,

WiU Not Gam The

Brushes.

87-89 W. Van Buren

that high gloss on the
Commutator vou have so long sought
It

will put

Street. Chicago.

III.

*^f^

• fler.

90&, JOO Wash ngton
I

BEARD5LEE CHANDELIER MFG

St.,

Ch IcagO.

CO. '"l:MVfc:

GAS & ELECTRIC FIXTURES

-"-he TRADE.

Block.

SOCKETS

^Vrite for our free lliustrated Book,

"Cu Become an Electricd Eii|la«er."
We teaoh Electrical Ensrlneerinff, ElecI

STRENQTH,

etc at vour borae, by mall.
Indorsed by Thos. A. Edlsoo.
St.,

CYRUS W- RICE

and Careful Allontlon to9oUettlacPH>cnU,
ui^rk.
Klo

un

CniCAGO.
:

522 W. 22d

Factory:

NEW YORK.
Fisher BIdg.

St.,

CHICACO OFFICE:

W. M. PORTER, Manager.

K

New York.

PATENT LAWYER
prompt
ruiiv^h

ALPHADUCT MFC. CO.

FINISH.

lostltaCe

Electrical Engineer Institute.

240-242 W. 23d

PERFECT FOR
DURABILITY,
lUST SPECIFV

tric Lighllng. Electric RallwavB, MechADIcal Entftneering. ilecbanlcal Drswtng,

».i.i„...i
•id

in

Absolutely

ELECTRICAL ENGINEERING TAUGHT BY MAIL.

Dept. K.

Bug-Proof Bell. 'nuT'
OSinplBf O-in.

VENT CCTTING.

Apparatus

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO

CO.,

SPARKING. WiU keep the

X. Y.

CATALOGUE.

LASTING ARTICLE AND WE CAN

HARTFORD, CONN.

SPARKING
EO Cents per Slick.

..»..

CITY.

ACCURATE.
RBLI.VBLE.
Send tor Circular.
L. M. PICNOLET,

TTT

A

TO YOU.
THE HART MFG.

IT

AVE.. PHILADELPHIA.

39 CORTLANDT STREET,

AMMETERS,

VOLT

DIAMOND H
SWITCHES

PP

Waahlneton.D.C

The Franklin Dynamo
so Watts.

10 Volts. 5 Ampere*.

3.000to*.000revolution9, SetaofmateflQl^hed parts, complete machines.

rial.

For amateur coDstniction— very
cient. Will drive

effi-

a acntal eDgine.sewlngr

machine or small lathe; ruDasageoerator,

H. T.

PAISTE COMPANY.

will furnish current frr six 5

candie-powerlampa. Parts(3 50.86,(8.£0.
Complete ei2.&0. Write for circular 16.

PARSELI,
li9-lJl

A 'WEED,

W.31atStreet.>c» York.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
ol

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,

CEMENT LINED

PIPE FOR CONDUITS.

Executive Offices, Times Building,

FOR TELEPHONE. TELEGRAPH.
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y.

February

WESTERN ELECTRICIAN

1903

7,

FRANK N. PHILLIPS, President.
WAQENSEIL. TncAsuncn.

EUGENE

r.

PHILLIPS,

E.

GENCRAi. Managcr.

C. H.

ROWLAND

C. K.

13

PHILLIPS, ViCE-PRKs.
Jr.. 5cc.

REMINGTON,

AMERICAN ELECTRICAL
WORKS,
PBOVIDEWCE,
•

•

R.

•

I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

n

CABLES FOR AERIAL AND UNDERGROUND USE.
New York Store, W. J. Watson. 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Works,

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

R.I.

Six Years with General Electric Company.

FISHER ELECTRIC CO.

THOMAS

JOHNSTOH,

J.

Counsellor at Law,

ELECTRIC SUPPLIES
AND CONSTRUCTION.
WE CARRY A FULL LINE.

No.

66 Broadway,
Patent Causes.

NEW YORK

-

CITY.

Patent Soliciting.

RAIL JOINT COMPANY
OF AMERICA.

CONTINUOUS

GENL. OFFICES

:

CENTURY BLDG., NEWARK,

N.

1.

OVER FIFTEEN THOUSAND
J

MILES IN USE.
Award in its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo,
(l5,O0O)

From Inspector
It is

1901.

to Supehintendent

Through the

,2V^ Highest

with great pleasure that

I

I. C. S.
recommend your Telephony Course

who desire to utilize their spare time. I can hardly estimate
the value that the I. C. S. has been to me. When I enrolled I was
an inspector of an. exchange of forty 'phones; but now, as a result of
the knowledge gained from my Course, I hold a position as superintendent of an exchange of eleven hundred 'phones.
L. C. MORRISON, Ottumwa, Iowa.

to those

DODGE SUBSTITUTES (?)FOR
THE II
I

ru SOLDERING

STICK

ALLCil MAKES SOLDER FLOW
EVER SPILL YOUR ACID BOTTLE?
Full Size

ALLEN

WE PROTECT YOU

BY THIS
on a pink

Si

Label

I

Li Bi ALLEN COi| Inc.

This is but one of many hundred indorsements proving that our students succeed.
free booklet, " 1001 Stories of Success," gives the names, addresses, and
progress of over a thousand other students whom we have placed on the road to
progress and prosperity. Every student of the I. C. S. is entitled to the assistance of
the Students' Aid Department in securing advancement or. a new position. Start
TODAY to rise Fill out and send in the coupon

Our new

Stick Free for Trial.

Sole Manufacturers,!

You Protect Yourself.
334 Coiumbia Ave. Chicago.

NOW

!

!

inte:rna.xiona.i^ cor.responde:nce schooi^s.
Box 1002, SCRA.NTON, P^.
Please send me, free, a copy of "loc

Bear

in

Mind

THE WORTHINGTON
Water-Tube Sectional

Telephone Engineer
Electrical Engineer

Mechanical Engineer
Mechanical Draftsman

Electrical Machine Designer
Electrician

Refrigeration Engineer

Electric-Lighting Supt.
Electric-Railway Supt,

Sanitary Engineer
Contractor and Builder
Architectural Draftsman

Steam Engineer

-

Marine Engineer
Engineer

Ciurl

Architect
Cotton-Mill Supt.
Woolen-Mill Supt.
Textile Designer

Telegraph Engineer

Wireman
Dynamo Tender
IWotorman

and set in battery in units
to 360 H. P.
make our endfired type in powers frc>m 20 to 125 H. P.

Chemist
Sheet-Metal Draftsman
Bookkeeper
Stenographer
To Speak French
To Speak German
To Speak Spanish

Is side-fired,

We

from 100

City

_

Stale .

NO BRICKWORK.
NO BENT TUBES.
NO SCREWED JOINTS.
Iron casinsr a system of doors makes
all parts accessible.

CASING Lined with Non-Conductor.

LARGE Power in Small Space.
Higb Pressure with Safety.

SEND FOR CATALOG.

JEWELL

AMMETERS,
VOLTMETERS,
OHM-METERS,
GALVANOMETERS,
STANDARD PORTABLE, ROUND PATTERN SWITCHBOARD AND ILLUMINATED DIAL INSTRUMENTS.

A GOOD METER forsis.^

N. Y. SAFETY STEAM POWER CO. ^^Itva^tr^' Chicago, III.
BOSTON
NEW YORK PHILADELPHIA SAN FRANCISCO

B1 UMIOH

PARK COURT...CHICAGO.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

NATIONAL CODE STANDARD

Highest Awards at National Export, Central Canadian,

Pan-American and Charleston Expositions.

MONARCH
247-249 Pearl

"0. K." Weatherproof Wire,
Slow-Bnrning Weatherproof

THE BEST'IzElCHEAPEST
In

and Slow-Bnrning Wire.
Prices

and Samples on Application.

FIRE APPLIANCE CO.,
New York City.

St.,

the best there Is more profit for
Dealers and Contractors.

A

Fine Push

MAKES ALL THE BELLS

WORK

Phillips Insulated
Ofiice

and

Factory:

Wire Co.,

PAWTUCKET.

HL

NICE.

Write for Prices and Samples.

JOHN RAUSCHER,

St. Paul

Minn.
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WAKTED, FOB SAXE
timilar

WA*T COLEUN

ments

{jo

inserCion

words or
additional

:

POSITIOIT

7,

1903

and

advertise-

less),

S^-Jo an

words jc

each.

advertiseWANTED
or Uss), $i.oo an

ments ijo words
sertion; additional zt'ords zc each.

ENGINES.

in-

UP TO YOU.

34x60 950 H. P. Internat'lPower Corliss.
28x48 750 H. P. Harris Double Eccentric

pay highest market prices for

Corliss.
23.\(jO 450 H. P. George H. Corliss.
20x48 .300 H. P. Harris Corliss.
18x42 250 H. P. Greene Corliss Double

IT'S
We

SCRAP COPPER, BRASS

POSITION WANTED.

AND

PLATINUM,

ALSO

Compound

WeManufacture Copper Hard Babbitt

Copi>er, Spelter, etc. It will
pay you to get our prices.
f-Ot

GREAT WESTERN SMELTING AND

A competent man to take charge of a meter
department. Must have experience In testing,
reimlrlngandinstalllngmeters. One with collei;e
education In electrical engineering pref.rred.
Applications will be treated strictly conlldentlal. Applicanli will please state In detail,
exiterience. references and salary expected.

H. P. Heine Watertube Boiler.

Two 300 H. P. Heine Watertube Boilers.
Two 250 H P. Babcock * Wilcox Water-

Corliss.

tube Boilers.
H.P. Babcock

Two 150

&

Wilcox Water-

tube Boilers.

Two 72x18 Tubular Boilers,

125 pounds.
Three 72x16 Tub. Boilers, 100 pounds.
Three 66x16 Tub. Boilers. 100 pounds.
Two 60x18 Tub. Boilers, 100 pounds.
Six 60x16 Tubular Boilers. 100 pounds.
One 56x16 Tub. Boiler, 100 pounds.
Two 54x14 Tub. Boilers, 100 pounds.
500 H. P. Excelsior Heater.
300 H. P. Wheeler Heater.
300 H. P. Baragwaoath Heater,
200 H. P. Kroeschell Heater.
150 H. P. Berrymau Heater.
Single and Duplex Pumps, all sizes.

Cross Compound Automatic.
15 and 23x17 300 H. P. Mcintosh Seymour Tandem Comp. Railway Engine.
13 and 18x24 200 H. P. Atlas Tandem
Compound Automatic.
18x24 250 H.P. Atlas Heavy DutyAuto'c.

REFINING CO., CHICAGO.

WANTED.

.Vddress BOX 162. care Western
510 .Marquette Bldg., Chicago.

BOILERS.
One 325

16x42 160 H. P. Wetberlll Corliss.
14x36 135 H. P. Hamilton Corliss.
12x36 100 H. P. St. Louis Corliss.
12x36 100 H. P. Hamilton Corliss.
12x24 70 H. P. Sioux City Corliss.
24x48 600 H. P. Huckeye Automatic.
16H and 28Hx27 400 H. P. Buckeye

the best on earth for electrical
work. Wire Solder, Pig Lead, In-

All
objection to foreign service.
References elven.
correspondence answered.
Address UOX 153. care Western Electrician,
510 Marquette lildg., Chicago.

Throttling.

18x42 225 H P. Hamilton Coillss.
12 and 22 by 42 250 H. P. Atlas Tandem

WRITE us.

No

22x36 300 H. P. Williams, White A Co.
Box Bed Throttling.
18x28 200 H. P. Williams, White & Co.
Box Bed Throttling.
14x24 135 H. P. Featherstone Box Bed

Eccentrics

Incandescent Lamp Bases, Etc.

As superinteadent of light or power plant.
FamlUar with multiphase
machinery, water-tube hollers, steam beating
and all modern apparatus. Would like to contract with some reliable compan.v. South pre-

Lone experience.

farred.

February

18x24 250 H.P. Meyer Hvy.DutyAuto'c.
11x22 75 H. P. Buckeye Automatic.
7x10 20 H. P. Atlas Automatic.
6(4x10 25 H. P. Buckeye Automatic.

Belting, Piping, Valves.

Electrician.

WHITEHEAD MACHINERY

FOR SALE.
K, W. General Electric 500-Tolt generfttors, »975
each, 1-lOOK. W. 250-volt General Electric generator.
(976.
1-80 K.W. 500-volt Sprague, 8500.
1-75 K, W. Kae
500 volt, MOO.
1 New 76 K W. Wood alternator 125 cycle, lateat type,
mao 2-1.300 tight Slattery alternators, WOO. 2-1500 light
Ft. Wayne alternators, 1 Slattery type with new toothed
armatures. 8550 each. 1 2000 light Ft. Wayne alternator,

CO.,

Davenport,

-

la.

2-100

WANTED.
Electrical Mfg. Co., a

By well-known

man

to

Department and to do road
work when called upon. A technical graduate
alternating and direct
both
in
experience
with
current work preferred. Address, giving expeassist In the Testing

rience la detail, salary expected, etc B0.\ 16o,
care Western Electrician, 610 Marquette Bldg.,
Chicago, 111.
,

In the
An established manufacturing
supply line requires several
additional salesmen. State age. previous experience salary required, etc. Must be thoroughly
competent to handle Brst-class trade. Address
BOX 164, care Western Electrician.

electric railway

1-60

1-760 llBlit Slattery alternator, 8275.
1-20 light
arc dynamo. 890. 1-30 light Sperrj- arc
arc dynamo, 817li.
1100. 1-40 light
3-50 light 1200 C. P. T. H. (Ring armatures), 8260 each.
1-75 light 1200 C. P.
12.
2 and
8325. T. H.
2,
arc
K 12 arc lamps In good condition, 83.75 ekcb.
lampa, 85.00 each. Shallenberger and Schaefer meters,
83.25 each. Duncan meters, 84.50 each. Thomson meters.
88.76 each.
General Electric type F transrormers, 85.00

W50.

Wood

An overhead
trlc-llght

work

line foreman, familiar with elecIn everj- reipect and also trolley

work, although latter Is not of such importance.
Stale experience, references and salary expected. Address BOX 154. care Western Electrician, 510 Marquette Bldg., Chicago.

FOR SALE.
interest with management of
Water. Electric Light andj Gas Plant. Good
town or 20.000 population. Reasons for selling
Address
larger luterests demand attention.
166, care Western Electrician. 510 Mar-

Controlling

M

Send for complete

each up.

M

K
Wood

list.

NATIONAL STAMPING WORKS,
Cor. Michigan St. and La Salfe Ave.,

Chicago,

SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

ROSE ELECTRIC

180
150
120
90
200
160

K. W. 60 cycle G. E., 2.000 volt.
K. W. 60 cycle Ft. Wayne, 1,100 volt.
K. W. 60 cycle G. E., 2,000 volt.
K. W. 60 cycle G. E., 2,000 volt.
K. W. 60 cycle Stanley, 2 phase.
K. W. 60 cycle Stanley, 3 phase.

ILLINOIS

ST. LOUIS.

CO.,

RY.

FOR SALE.
A lot of new rheostat frames, without resistance wires, cheap. Old material and machinery of all kinds purchased.
WALSH'S SONS & CO.,
27 Washington Street, Newark, N. J.

SECOND-HAND

quette Building.

Dynamos and Motors.

FOR SALE-BRAND NEW. We
Wayne Direct Current
One 100 K. W.

invite correspondence
with those wishing to
buy or sell.

Ft.

Generator. 550 volt, 6 pole, speed 550, belt
Extra armature, marble
driven, latest type.
switchboard, 61 feet 16-inch extra heavy belting. All complete in working order. Can make
Immediate shipment from Boise, Idaho. ELECTRIC POWER CO., Ltd Boise, Idaho.

176 K. W. Edison bipolar railway generator.
100 K. W. Edi.on 140 volt.
66 K. W. Jenny 140 volt.
500 H. P. Cooper Corliss Engine.
28x48 Allis Corliss Engine.
10x13 Frost Automatic Engine.

Also Motors, Boilers, Pumps, etc.
Write for our Stock List number 51

III.

BOX

4-600
1-250
1-160
1-120
2-100

GENERATORS.

K. W. Gen'l Electric.
K.W. Westinghouse.
K.
K.
K.

ForSale. (our eo-K.W. Edison Generators,

ROSE ELECTRIC

d

CO.,

3-267 H. P. Abendroth & Root. 4-75 K. W. Q. E., 110 volt,
1-100 H. P. Babcock A Wilcox.
d. C.Ames tandem engines.
RETURN TUBDLARS all sizes 1-60 K. W. West. Elec, 110

ALTERNATORS.

W. Westinghouse.
W. C. & C, 6 pole.
W. O. AC, 6 pole.

J4-6a

dynamos, motors, metersaod transformers
listed by this Company are at their warehouses
ready for Immediate delivery.
All

FOR SALE.

AUernators 125-133 cycles, 1,100

volts.

1—400 K. W. Wesllnghouse. with exciter.
1—200 K. W. Stanley Inductor, with exciter.
2—200 K. W. Wood (3 bearings), with exciter.

St.,

110

v.,d.c.

Russell engine.

A C,

110

v.,

Atlas engine.
1-5 K.W. Perrltt.llO v., d.c.
double Sturtevant engine.
1-4K. W. N. Elec..llOv.,d.
c. automatlcengine (new).
1-3 K W.N. Electric, 110 v.,
d. c.

d. c.

-

auto, en., (new)

Motors

& Dynamos.

110 and 220 and 600

volts.

1-376 H. P. National watertube 1-80 K. W. Jenny, 110 volt, 114, 116, II 8 Liberty
1-250 H. P. Sterling watertube
d. c. Russell, 4 valve engine.
NEW YORK.

Street,

NlCKELgATE.

Famous

Pioneer

I1ieNeiflfork.Chicago^

StiouisRrH

OFFERS

3

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood ttmberand splendid soil for the settler; iron ore, clay, marl
and kaolin for the manufacturer, are awaiting

OHIO AOO

tunities

W.

H. KILLEN. Land

&

industrial Com'r;

Chicago— St. Paul— Minneapolis

Ry.,

The

St.

P OINTS E AST
Paul Road. ALL
THROUGH CLEVELAND AND

(Chicago, Milwaukee

&

St.

Paul Ry.)

Through Sleeping

Unequaled.
tables, maps and information
furnished on application to

Tima

Large stock of direct-current machines.
Send for monthly bargain theet with complete
All apparatus
Ust and net prices of machines.

free.

A littlt booklet

Dynamos.

on tb« oar* and
In

ttat

y. A.

MILLER, General Passenger

Cars,

BUFFALO.
Day Coaches and Din-

Individual Club Meals ranging In
ing Cars.
price from 35c. to $1.00: also service a la carte.
Ask your Ticket Agent fOr tickets over the
Nickel Plate Road, or address

Equipment and Service

MILWAUKEE.WIS.

Practical Running of

3

AND

VIA

JAS. C. POND, Generil Passenger Agent,
Wisconsin Central

Express Triins
Every Day Between

who

seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.
those

and remedying of kroublef

,'

& Wood.

Northern Wisconsin Resources.

1- 120 K. W. General Electric type A. S. 120.
12-120 K. W. General Electric type A. 120.
2— 90 K. W. General Electric type A. S- 00.
1— 90 K. W. Westlngbouse.
4- 76 K. W. Wood.
6— 60 K. W. General Electric A. 60.
2— 60 K. W. Westinghouse.

fully guaranteed.

Ball

1-30 K. W. C.

Chicago.

monocyclic.

'

c.

1-60 K. W. Walker, 110 v.,
d. c. Russell engine (new).
1-43 K. W. Westinghouse,

DIRECT CONNECTED. THOMPSON, SON &C0.

BOILERS.

Limited.
140 S. Clinton

(9 Dearlngs). Ulgbargaln.

2—160 K. W. General Electric
2—120 K. W. Wesllnghouse.

volts, d.

2-150 K.W. Q. E.. 60 cycle, 3
phase. 2080-2300 volts.
1-216 K. W. Stanley, 2 phase
ENGINES.
133 cycles, 1200 volts.
3-18x30x16 Westinghouse.
2-15x23x17 McI. & Seymour. 1-150 K.W. Stanley 2 p., 126 c.
2-15x24x18 Armlngton & Simt 2-120 K. W. G. E., 125 cycle,
single phase, 1100-2200 volts.
18x14 y.xlOH McI. & Seymour
2-75 K. W. Stanley, 2 phase,
2-22x33 Buckeye (new).
133 cycle, 1100-2200 volts.
1-22x48 Harris Corliss.
1-60 K. W. Stanley, 2 p., 60 c.
1-20x48 Wheelock Corliss.
2-60 K. W. Stanley, 2 p., 125 c.
1-18x42 Allis Corliss.
4- 60 K. W. G. E., S. P., 125 c.
1-14x36 Allis Corliss.
2-30 K. W. Westinghouse 125
1-18^x18 McI. & Seymour
cycle, single phase.
2-13x12 Armlngton A Sims.

ST. LOUIS,

ELECTRiccof
5.CLINT0N 3T.CniCAC0

1— 150K. W. Slattery

SCHUREMAN & HAYDEN.

BOO

regory:

CHICAGO.

The

Each $460-

Volts, F. 0. B. Cars, Hamilton, Ohio.

MARQUETTE BLDG.

1626

MAINTENANCE COMPANY.

,

60-K. W. EDISON, 500-VOLT.

Hoffman

JEo.W.

Wood

dynamo.

MOTORS WANTED.

WANTED.

METAL POLISH

K.W, Weatlnghouse new toothed armature. W76.
General Electric alternator new toothed armature,

Wood

WANTED.company

U.S.

»000.
1-60

Agent.

JOHN

Y.

CALAHAN,

'Phone^Central 2067.

I

13

G.A.,

Adams

St.

CHICAGO.

Chicago, in.

toeattng

dynamoi aod

noton.

The

Electrician Publishing

Catalogue of mechanical and electrical bo«ki

Chicago.
ELECTRICIAN PUBLISHING COMPANY,
610 Marquette Bldg., Chlcafo.

Write

Headquarters for

Cc, 510 Marquette
all

latest Electrical

Bldg.,

Books.

for Catalogue.

REPAIR SHOPS
EDISON COMPANY
CHICAGO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
Dynamos Armatures,

Ma.chlne and Carpenter
Work ot All Kinds

Correspondence Solicited

FIRST-CLASS EQUIPMENT TH'

Motors, Arc Lamps,
Fans, Instruments.

::

:;

February

:

—

;

WESTERN ELECTRICIAN

1903

7,

;

IS

WE BUY OR SELL

PEREMPTORY SALE OF
VALUABLE PATENTS.
Tlrlue of decrees of the Circuit Court of
the United States, for the District of Maryland,
entered In the case of ALBERT H. HENDKRSON vs. ELIAS E. RIE3 pending In that Court,
the undersigned Special Masters were appointed
End directed to sell at public sale all of the
right, title and Interest of the parties to said
case In and to the following Letters Patent
of the United States, as well as the inventions
described In applications for Letters I'atent
which are now on file in the United States
Patent OtBce, enumerated below, although some
or all of the said applications have become
forfeited under the Statute for want of prosecution within the statutory period since, the last
official action upon them: yet It is possible that
some or all of the applications might be re-

WE BUY AND SELL ALL KINDS

By

CD

Electrical and

MACHINERY

newed under the circumstances:

453.164, May 26, 1891;
564.463, July 21, 1896;
499.040. June 6, 1893.
Appllcallons:
Serial Number 280,621, filed July 20. 1888;
'
"
Sept. 15, 1888;
285,555, "
March 5. 1889;
301.915. •
"
"
407.479, " Jan. 6, 1893;
473.878, " May 11, 1893.
(3) Electric Riveting
Kumher 403,374. May 14. 1889;
404.306. May 28. 1889;
462.042. May 12. 1891;
•'
465.089, December 15, 1891.
Electric Soldering:
(4)
Number 485.017. October 26, 1892.
Electric Heating

Number

381.815,
381.816,
381.817,
381.818,
381.819,

April
April
April
April
April

24.
24,
24,
24,
24,

1888;
1888;
1888;
1888;
1888.

and Motors:
380,138, March 27, 1888 (Coil).
381,421, April 17, 1888 (Generator).
390,904. October 9, 1888 (Motor).
'
390,905, October 9, 1888 (Generator).
390.906. October 9. 1888 (Generator).
Overhead Conductors for Electric Railways
(7
Number 392,757, filed November 13, 1888.

Number

1

September 21.

1887.
Brake and Traction Systems

(8;

Subject to

t

Number

356,963. Feb.
356,964, Feb,

452.041,

May

1,
1,

1887; J L'cence toOtls
1887; ~

300 kw., General Electric 500-550-volt Generator, direct connected to
Tandem Compound, 16 and 30x48 Whetherlll-Corliss Horizontal
Left-hand Engine.
kw., Westlnghouse, M. P. 8, 120-volt Generator, direct connected
to Westinghouse Compound Engine.

'

'

,

2—250
2—200

September 20. 1887;

May 29. 1888;
July 10, 1888;
July 10, 1888;
August 27. 1889;
409.756 August 27, 1889.
(10) Electric Railway System:
Number 386.086. July 10. 1888;
409.237, August 20, 1889;
411.301, September 17. 1889;
417,338, December 17, 1889.
Applications
Serial Number 188,083, filed

January

1886;
368.194, filed Oct. 15, 1890;
368.195. filed Oct. 15, 1890;
395.231 filed June 5, 1891.
9,

(11) Railway Systems, Transformer;

1889;
431.482, July 1, 1890;
622,865, April 11, 1899.
7,

"
(See note
below).
Applications:
Serial Number 248,405, filed Aug. 31. 1887.
298.726, filed Feb.

5,

1889.

(12) Induction Railway:

Numljer 458,859, September

1,

1891.

Applications;
Serial Number 429,182, filed April 14. 1892.

442,058, filed Aug.
(13) Apparatus for Removing Ice and
Railway Tracks:

3.

1892.

Snow from

390.619. October 2. 1888.
Sale of patent No. 622.865 subject to the
and
conditions of agreement between
term-;
Ries & Henderson and George Westlnghouse,
dated November 22. 1893. Recorded Liber V
sisty-three, page four hundred and si-^ of
transler of patents.
The foregoing patents and the inventions described in above applications will be offered for
sale by public auction by the undersigned, at
the Real Estate Exchange, southwest corner of
Lexington and Saint Paul Streets, Baltimore.
Maryland, on Tuesday, the 3rd day of March,
1903. at 1 o'clock P. 51.
The property will first be offered in separate
groups as atMjve numbered and will thereafter
be offered as an entirety. If the highest bid for
the property as an entirety exceeds the aggregate of the highest bids for the separate groups,
the highest bid for the property as an ent rety
will be accepted; otherwise the highest independent bids for the separate groups will be
res^ctively accepted.

1—100 kw., 4-pole Walker.
3—100 kw., 4-pole General Electric.
2—200kw., 4-pole General
1—100 kw., Edison Bipolar.
1—200 kw., M. P. 6, Westinghouse. 2— 90 kw., Thomson-Houston.
1—175 kw., M. P. 4, Westinghouse. 1 80 kw., Thomson-Houston.
2—150 kw., M. P. 6, Westinghouse. 2— 80 kw., Detroit
2—110 kw., 4-pole Eddy.
5—D62 Thomson-Houston.
Electric.
Electric.
Electric.

ENGINES.
12 and 20x36 Slater Engine

Tandem CJompound.

14x14 Eice Automatic.
16x16 Rice Automatic.
13 and 23x17 Tandem Compound Mcintosh & Seymour.
10x18x20 Payne Comiwund.
13x12 Armington & Sims.
12 and 20x12 Westinghouse Compound.
7x8 Payne.
18x42 Allis-Corlisa.
18x48 Geo. H. Corliss.
16x42 Greene.
13x12 Erie Ball.
10%xl6i4xl2 Cross Compound Armington & Sims.

ARC GENERATORS.
No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.6 amp.

group, or a deposit of 55,000 from the purchaser
of the entire property.

GEORGE WHITELOCK,
701 Maryland Trust Bldg.

ARTHUR STEUART,
SPECIAL MASTERS
P.

CounseL

volts
K.
citer

1—60

T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H., 75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

400
500

$

W

300

W. Westinghouse, without

ex-

and switchboard instruments,
300

1.100 voltg

2—100

W.

K.

G. E. mono-cyclic, with ex-

and

swltchboardB complete,
1,200
1,100 volts, each
2—180 K. W. Stanley, 1,100 and 2,200
volts, with exciter and iwitchboard
Instruments, each
1,500
citer

CENERATOR-220
Volts.
6 pole (new)
S2,400
CENERATOR-I
10 Volts.
design,

1— 200K. W. -Triumph.
2—210

14 pole, for
K. W., G. E.
direct connection, speed, 120 R. P. M.,

each

$2,250

LIGHT GENERATORS.
ARC
10, 100-light. 9.6 amperes. Brush

10—No.

Arc Dynamos with oil regulators,
$ 900
practically new, each
Westinghouse 60-cyele, 2-

1— 750K. W.

phase, 2,200 volt generator, belted to

one 24 and 48x60 cross-compound
condensing Cooper Corliss engine.
complete
25,000

MOTORS.

200— New 25

H. P. motors, complete with
pinion gear and gear cases, each
$250

CONTROLLERS.

100— "K" Controllers, each

25— R-2

860
70

Controllers, each

ENGINES.

1— Tandem Compound Ball. 8 and 13x12..$ 800
2— Tandem Compound Ball, 9 and 16x12
each

!

4— Russell Automatic, 15x20, eacb
2— Porter-Allen, 16x20. each
1—11 and 17x14 Cross-Compound Ideal..
2—21x18 Armington & Sims, each

S1,000

.

l_Porter-Allen, 21x36

700
1,000
1,400
1.500
1,500
4,000
1,500
5,000

l-Porter-AUen. 28x42
1— Hamilton-Corliss. 14x42
1-St. Louis Corliss. 30x54
X— Pennsylvania Iron Works Corliss, 28x
60
4,500
2— Lane & Bodley, 24x60, designed for
Rolling Mill work, for the pair
8. 500
1-20x48 Wheelock
2,250
1- Double Wheelock, 20x48
4,000
2,000
1— Wheelock, 20x4ii
400
2— Armington & Sims, 13x12
l_Taylor-Beck, 12x14
300
4 Houston, Stanwood & Gamble, CrossCompound. 16 and 22x22
1,250
6 — Cooper Cross-Compound, Non-Condensing, 36 and 60x60, new, never
having been shipped from factory.. 23,000
5— Tandem Compound Ball. 12 and 20x16 1,500
3—Skinner engines, 17x18, with air compressing cylinders attached, each.
750

—

. .

BOILERS.
4^-72 inches x 16 feet tubular boilers,
with 72 4-lncb tubes, each
9
4—66 inches x 18 feet, with 66 4-inch
tubes, each
3_66 Inches x 14 feet, with 66 4-lnch

450

450

tubes
1—72 inches s 18 feet, with 66 4-tnch

350

tubes, each
2— Sterling water tubes, each
per H. P

450
350 H.

P.,

'.

2— Hazelton 500 H. P., perH. P
2— Clark, 150 H. P. water tube

5
1

boilers,

perH. P

6

TRANSFORMERS.
sizes, tvpe G. per light.

72 K, W. assorted

FERRIS WHEEL.
SHOOT THE CHUTE.

30c.

l_60-ft. Ferris wbeeleleotricallv driven, $1,000

1— Shoot the

Cnute. steel construction, 60

feet high and 300 feet long, complete
with boats
$5,000

Length over
ft.;

WORK CAR.
length

all, 40 ft.
all. 12 ft.
;

height over

2

in.;

inside cab. 29

height of body,

width of body Inside, 7 ft. 6 in.;
width of body outside. 9 ft. width of large side

8

ft.

10

in.;

;

height of large side door. 5 ft. 8 in.
ft.
length wheel base, bolster to bolster, 21 ft.:
trucks, latest tvpe Jackson A Sharpe M. C. B.
axle. 4hi In.; wheels, 33 in., 2^ in. thread,
% in. flange. Equipment, 4 Westinghouse No.
38 B geared to 35 miles per hour; two trolleys,
double end control; Christensen air brake,
double end. Gauge, standard 4 ft. 8H In. Motors
Inside hung. Car equipped with M. C. B, couplers for hauling standard freight cars. Car com&lete In every respect and as good as new; has
een Ih use about fonr months hauling gravel
only and embodies everv modern improvement
known. Price ?6, 000 f.'o. b., Cincinnati.
door. 5

WRITE FOR OUR LATEST CATALOGUE.

CHARLES

810 Maryland Trust Bldg.
Baltimore, Md.

STEELE,

M. D. 2

A large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

Terms: CASH ON RATIFICATION OF SALE.
A deposit of 5500 will be required at the time
and place of sale from the purchaser of each

POE,

W

RAILWAY GENERATORS.
2—500 kw., 6-pole General
1—270 kw., 4-pole General

Volts.

each

1.200
I- General Electric, 100 K. W., 6 pole... 1,400
2— General Electric, 100 K. W., 4 pole... 1,200
l_\Vestlnghouse. 175 K.
2,000
2,250
1— General Electric, 250 K.
4r— T. H., 270 K. W., arranged lobe driven
witD a single pulley clutch coupling
on either side of pulley, per pair
5.000
2— T. H.. 500 K. W.,each
4,550
1—35 K. W. Westinghouse, with exciter
and switchboard Instruments, 1,100

—

:

N.

,

G. E., 2,400 volts, 50 cycles, 3-phase.
G. E., 2,300 volts, 40 cycles, 3-phase.
1—300
6. E., 2,000 volts, 60 cycles, 3-phase.
1—200
Stanley, 2,400 volts, 60 cycles, 2-phase.
1—150
Stanley, 1,000 or 2,000 volts, 133 cycles.
3—150
G. E., 2,300 volts, 60 cycles, 3-phase.
2—120
G. E.. 2,000 volts, 125 cycles.
1—100
G. B., 2,080 volts, 60 cycles.
1— 60
G. E., 1,040 volts, 125 cycles.
1—A35 T.-H., 1,000 volts, 125 cycles.
1—30 H. P., Westinghouse, Ind. Motor, 200 volts, 60 cycles, 2-phase.
1
20 H. P., Westinghouse, Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—20 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—10 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—15 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.

Number

JOHN
JOHN

6— Edison, No. 20, 60 K. W.
6— T. H. D— 62, each
6— Edison. No. 60, 175 K. W

kw.,
kw.,
kw.,
kw.,
kw.,
kw.,
kw.,
kw..
kw.,

January 22,1887.

Conduits for Electric and Cable Railways;
Number 338.556. March 23, 1886;
352 265. November 9. 1886;

Note

GENERATORS-500

50 kw., Westinghouse, 6-pole, 110-volt Compouhd Generator, with 13x12
Ames Automatic Engine. But little used, as good as new.
50 kw.. Commercial, M. P., 125 volts, Compound Wound Generator,
with 8%-13xl2 Armington & Sims Tandem Compound Engine.
One year old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x18
Harrisburg Ideal Engine.
25 kw., 250-Tolt Westinghouse Generators, direct connected to self -oiling Ball Engines.
25 kw., General Electric, 110 volts, 4-pole, Compound Wound Generator, with 9%xl0 Armington & Sims Engine.
2—25 kw., 125-volt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.

(9i

Number 402,971, May

Commutator Segments.

187%

12. 1891.

Application:
serial Number 242.122. filed

370.283.
383,770.
386,085,
386,087.
409.757.

Recognized a great factor in electrical problems
for twenty years.

ARMATURE FIELDS REWOUND.
We make a specialty of Drop Forged

ALTERNATING.

Applications
serial NumlMr 266.710. filed March 9, I8S8;
April 11, 1888;
270.245, "
April 11, 1888.
270.246. "
Colls.
Induction
Dynamo Electric Machines
(6)

Application:
serial Number 250,090, filed

ca
as

DIRECT-CONNECTED UNITS.

Automatic Signaling Device for Railroads:
Numlrer 334,194, January 12,1886,
Eladrlc Welding and Temperlag:
(2)
Number 370,282, September 20, 1887;
386,088, Julv 10, 1888;
402.107, April 23, 1889;
402.108, April 23, 1889:
444.855. January 20, 1891;
453.162, May 26, 1891;
453.163, May 26, 1891;
(1)

(5)

Steam

II

Broadway,

NEW YORK.

E.

DUSTIN CO.
Storehouse, 0RAN6EBURGH, N. Y.

:

JOHN

A.

STEWART ELECTRIC

OKIces:

430 Sycamore

St.

CO.

Factory and Warehouse:
LUDLOW, KY,

CINCINNATI, OHIO.

WESTERN ELECTRICIAN

i6

February

7,

1903

INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

IN

Workmanship,
Efficiency and
Durability.
It Is

Clear, Distinct and Powerful.

IMPOSSIBLE
to

beoome packed

or deadened.

We manufacture a full line of public excfiange central energy and generator call
Telephones and multiple and trunklng

PATENT ALLOWED.

switchboards.

Correspondence

INTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

STERLING
ELECTRIC

COMPANY

No

U. S. A.

Friction

with the Fibre-Graphite Commutator Brush.
Being 90 percent, pure graphite, it JasareB low
reslstaDce, no sparking under a varying load, and
longer wear.
TLere ]b no greasing required.
The Fib re- Graphite Js therefore the most ceo*
Domic brush oa the market. Send for price list,

commuworM
BRUSH

CO.,

CHICAGO,

There's

solicited.

Si

HOLMES FIBRE-GRAPHITE MFG.
stV-T-VViftWCWWiC

5155 Wakefield St., Germantowr,

CO.

PBIUDELPaiA.

LAFAYETTE, INDIANA.
MANUFACTURERS OF

THE

BEST

TELEPHONES, PROTECTORS,
LIGHTNING ARRESTERS

AND
[SWITCHBOARDS OF ALL KINDS
INCLUDING THEIR
'

COMMON BATTERY LAMP SIGNAL

MULTIPLE SYSTEMS

|

ON
EARTH

Live

ALL

men

read the

WESTERN ELECTRICIAN

Each Week. Do You

?

FAHR
FRHH
FRHH

TELEPHONES FOR EXCHANGES.

TELEPHONES
HONES FOR PRIVATE AND COI
COUNTRY
LINES.

TELEPHONES FOR FACTORIES.

Brackets, WIri Pins and Insulators.

CARD
rJlllll

jEbWARDS
TheR.

Aiis^Co

E.-A. L. Monitor Bell.
(Patented.)

lan.onirrod supported In two places
atrfilpht out and In l.y tlio
arinulure, HtdklDK et.np: on in&lde,
near cdKo, thus glvlntf a rull. clear tone.
All Bprinnamade of Phosphor Bronze
and Ko formed that thure la leant po»-

Mid LLrf.wn

Contacts aro platinized. adJuHtmt'nt
1
8 made by preaaure on the standard
which support.^ one contact. NoBcrewB
ornuta bt-Ing used in the adjustment,
belldoesnotgot out of order by oper"^

PIIIPAAn
UlllllAUUl

LEIGH FOUR-PARTY LINESELECTIVE SIGNALINC SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
6IO WILSON AVE., CHICAGO,

0^

ation.

TELEPHONE & CONST. SUPPLY CO.,
118 & 120 W. JACKSON BLVD.,

CO.,

ILL.

KOKOMO TELEPHONES

WE ARE BUILDING

AUTOMATIC
TELEPHONE
EXCHANGES

Always Up-to-Date.
Of

WE MANUFACTURE

100,

1,000,

10,000

and 100,000 Capacity.

SWITCHBOARDS. TELEPHONES

"^

We

pivot, the unreliable ono the
adiuating ocrew and nut. As these delects
have been eliminated, this bell will

Htand Ji.^rd mage and operate under
adverse coiidltlona.
The hammer entirely concealed
gong and cannot be tampered with. by
It la especially adapu-d for use
on
street car8.a8.1n addition to the
advan
tages mentioned, It ia dust, Insect and
moisture proof.

fiBwyo%i\ H-Y

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO, IN D.

Will Build

Them Larger

WRITE

If

You

Desire.

US.

AUTOMATIC
ELECTRIC COMPANY,
OHIOAGO, U.

S. A.

Februaiy

?,

WfiSTEkN ELECTRICIAN
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VW.N.MATTHEWS&BRO.

COMPETITION

\\

NATURALLY SHARP, ALTHOUGH

CHICAGO,!

GENERAL
SALES
AGENTS.
603
Carlton Building,
^^

ST. LOUIS.

<$

LILIN®!
REMEMBER

THERE ARE OVER

IT

'

BY THE

7S

^A

WRITE

60,000

COSTS NOTHING TO PROFIT

O

i|

FOR

GENERAL

EXPERIENCE
OF OTHERS.

CATALOGUE.

ELEPHONES
SOME COUNTIES
USE THEM
EXCLUSIVELY'

Paul D. Myers, State Kepresentative, Lincoln, 111.
S-C Telephones give sucb excellent satisfaction that the users in
fuse to even try other telephones free of charge.

many

STROMBERG- CARLSON TELEPHONE MFG.
GENERAL AND EASTERN SALES OFFICE:

cases re-

CO.,

SALES DEPARTMENT:

CHICAGO,

ROCHESTER, N.Y.

ILL.

It

y Kellogg Telephones
IN EVERY PAR.TICULAR. THE BEST.
Our Ma-gneto Telephones a.re positively \inegualed in the world—and our prices are right.

as well as Patience, to

J

Congress Streets.

CHICAGO.

9

°^ NERATOR

TELEPHONES CALL
ARE A SUCCESS

LET US SEND OUR

i

CATALOGUE
AND TALK PRICES

AHERICAW
39

ELECTRIC

TELEPHONE

JACKSON BLVD., CHICAGO

THE MOON TERMINAL HEAD FOR TELEPHONE CABLES,
AFFORDS COMPLETE PROTECTION.
THIS STATEMENT

IS

SUSTAINED BY ITS RECORD.
From Moisture

250,000 Line Wires Protected.

We

No Recorded Loss

or

High Potential Currenlt.

desire to figure with you on the Cable Protection you will require.

The reputation

of this

We furnish

Moon Fuse Pole Terminal

apparatus should secure your careful consideration.
with fuses and Metal Outer Case
or Storm Box complete; or Terminals either with or without Fuse protection,
as required, for the Exchange end of the Cable.
They are simple in construction, easy to install and most economical to maintain.
We are pleased to answer any questions regarding this equipment, and to
furnish you with catalogue and price list.

MOON

the

MFC.

a

AMERICAN
CENTRAL
ENERGY

KELLOGG SWITCHBOARD and
a.nd

make

SUCGESSFULTELEPHONE.

-

Green

Electrical

Knowledge and Good Meclianics,

j|

We ca-n quote yo\i a-ttra-ctive prices on a.11
kinds of Magnet and Switchboard Wire and
Cables.
-

SUPPLY COMPANY.

requires Capital,

CO J

43-49 SO.

CANAL STREET,

CHICAGO.

CO .

WESTERN ELECTRICIAN
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[BISSELL,

Humphrey,

G. W., M. E.

Carman, Chas. Whitney

Iowa State College, Ames, Iowa
Consulting Mechanical Engineer, Lighting,
Power, Pumping and Healing Plants tested

Economy

AND DasiGNED.
of Engines

and

anti

Power Teats

&

Co.,

Boilers,

88 La Salle Street, CHICAGO

I

L.

Brown.

BROWN & LEASURE,

Central Lighting Stations,
Power Transmission.

BIdg., Chicago.

312 Fisher BflLDiNG,

1305,

Chemical Eldg..

ST.

LOUIS

mm^m^j^s^^m^^m.

You

will save

TIME and

MONEY by doing so

CHICAGO.

3698.

H

Your Electrical Books of the Electrician
Publishing Co., Suite 510 flarquette

E. E. Leasvre-

ELECTRICAL CONTRACTORS,
Telephone Harrison

tgd^

Electric

Suite

^m^i^^mms^^m^^:^
'.HA.S.

Henry

7,

CONSULTING ENGINEER.

CONSULTING ENGINEERS,

|
I

February

VILLARD AUTOMATIC DUCT RODS ARE THE BEST RODS

'

THRir 8TA»»

T Um TB»T.

These rods are coupled and uncoupled instantly and with ease. They will not buckle or form a zigzags line and are very ileht running. They
are perfectly rigid when pushed, and become flexible when pulled. They cannot be uncoupled in the ducts, the rear end of a rod having to be
raised to an angle of forty-five degrees to detach It. One man can push it with ease 600 feet and a hard blow can be struck with telling effect
without the slightest injury to the rods. The wheels serve as duct cleaners as well as obviate friction. The castings are made of solid bronze and
I hey are put up In
malleable iron as desired, with'wheels of chilled Iron. The rods are made of hickory well seasoned in oil to prevent decay.
sets of 200 rods or 600 feet.
With Malleable Iron Couplings.

With Solid Bronze Couplings.

3

FT.,

3

"

WHEELED.
LIST PRICE,
"
"
WHEELLESS.

Discount upon application.

JAMES

S.

BARRON &

CO., Sole Agents,

=USE THE=

CHASE NIPPLE COMBINATION
Your Junction and Outlet Boxes.

ITSAYESINlfAl^'iR OF INSTALLING,
ECONOMY OF SPACE IN BOX.
It

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

IN

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
'SOLE MANUFACTURERS.)

BOSTON, MASS.
THOS. G. GRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.

1

1.15

3
3

Other lengths to order

TO CONTRACTORS
In

$ .35

BLVD.,

FT.,

"

LIST PRICE,
WHEELED.
"
"
WHEELLESS.
Send

200-206 West Broadway,

$

I

(O
.SO

.

for descriptive circular.

NEW YORK.

February

7,
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THE HAND
/"

fflICRO=TELEPHONE
HAS BECOME POPULAR
ALMOST IN A DAY ^« ^
Compactness commends it as a great convenience over ordinary Desk
A dummy hook screw eye or nail — will answer to hang
it on.
it's the right principle, too— w hen Receiver is at your ear the
Mouthpiece is in PROPER POSITION FOR SPEAKING INTO.

Telephone.

|Wiih Coal Getting Higher,
it seems strange that Elec-

Companies should

tric

tate to

hesi-

put in our system of

Exhaust Steam Heating
through underground mains.

Now
By

the time to decide.

is

installing

our system you

can
Increase

your electrical

business.

Increase your receipts.
Increase your dividend.

Defy competition.
Furnish large blocks, which

now

have their

own

boilers,

engines and dynamos, with

steam heat, electric light and
power.

Write for our pamphlet
showing how it is done.

American

District

LOCKPORT,

Steam Co.

N. Y.

SPECIAL FEATURES Transmitter of highest
highly polished Aluminum Mouthpiece.
:

Mention Western Electrician.

efficiency fitted

with

Bi-polar Receiver of extraordinary power.

Adjustable lengthwise— between Transmitter and Receiver.
Platinum contacts, finest materials and workmanship throughout.
18 combinations— including Signaling Apparatus for Magneto Bell,
Central Energy and Interior Systems.

COUCH & SEELEY
24 Binford Street,
BOSTON, MASS.

CO.

153 S. Jefferson Street,
CHICAQO, ILL.

WESTERN ELECTRICIAN
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YARDS AT:
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

6IO Chamber

Write Us lor Dellvared Prices.

of

Commerce, CHICAGO,

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

FULMER LUMBER

Southern Cedar
NO ROTTEN BUTTS.

DULUTH,MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

lARNEY BROTHERS COM PA

EMERSON, MICH.

CO., bank

bldg., Chicago.

1903

7,

YARDS AT:

SEDAR POL E

WAtXER, MINN.,

D. M.

February

CARNEY BROS.- SPUR, MINN.

Idaho Cedar Poles shipped aired Irom Idaho,
Oregon and Washington.

ILL.

LARGE STOCKS

liOW PRICES

WHITE AND

OAR POLES

Are the Best.

POLES

D. W. PHELAN,
277 Broadway, New York

CHICAGO LUMBER

8c

COAL

1129-30-31 LUMBER EXCHANGE

CO.

MINNEAPOLIS, MINN.

YARDS- /«»V OULUTH.MINN.- FkOODWOOO, MINN. -WeiXERS, MINN.

OF ALL LENGTHS
AND SIZES.. .-

POLES
C.J.

HUEBELCO.,

.

SPECIAL PRICES UPON APPLICATION.
PROMPT SHIPMENT A SPECIALTY.

MENOMINEE,
MICH.

&. E.

BUY YOUR BOOKS FROM THE

BOOKS.

ELECTRICIAN

PUBLISHING

BtO Harauette

BIda-,

COMPANY,

CHICAGO.

WHITMORE,

230-31-32 lumber ExcDange,
»ena

i^

LINE BUILDERS'

H. ANDERSON & SONS,
cz- St. Aubii Ave., Detroit,
Uanufacturers Tools and Iron "Work for
Telephone and Railway Construction.

a copy now. FREE.
Headquarters for Linemen's Tools.
3,

IT'LL

CHICAGO,

PAY You WELL.

ILL.

We Make

OUT.

RACINE BOAT
MANUFACTURING COMPANY

30,35
^^^^
^V A 6and7in.Tops.
|H^
FOR
TROLLEY
^^^1
P^^
LINE
^H
^IV^
and «Ofl.

a Specialty 1

LAUNCHES
LET US FIT YOU

Minn.

W.

TOOLS.

tells about them.
It is of Interest to all linemen.
Get

spring will soon be here and
you will want a launch, a sail
boat, a row boat, or a canoe.

Minneapolis,

requirements

for quotations to
M.KLEIN & SON

Our Tool Book

20th CENTURY

iiHC ut

of

Telephone

Construction

Poles.

POLE DEALERS ADVERTISING

THE

WESTERN ELECTRICIAN 0B1AIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
IN

Always

In

Stock

POLES
YARDS:

3ri
MQ
1

Heaomlflee.Mlcb.

"

Escaoaba,

leroOi

Mtnn.
Mont.

Cabinet,

Idabo.

Cblcago,

lU.

:ioquel,

FRANCIS
BEIDLER

l^jB 819W.22dSt.

P2J

CHICAGO,

ILL,

KCo
...HIGH QUALITY POLES...
STAMPED ON A POLE BUTT
MEAN5 that It has been accepted
worthy

of a place

Offered by the K. S

& S

by a

Inspector as

critical

among many thousand

Co.

MICHIGAN POLES
At best prices consistent with the best Quality. Correspondence

KELLOGG SWITCHBOARD AND

Solicited.

SUPPLY COMPANY,

GREEN AND CONGRESS STREETS, CHICAGO.

BOX
The
craft.

13,

ideal

The

Speedy,

RACINE, WIS.,

gentleman's

pleasure

launch that floats.
simple and reliable.

finest

safe,

U. S. A.
Tfs no Secret.
That

'£M/1

4.

15 FT.

FISHING LAUNCH,$ 150.00

16 FT.

FAMILY LAUNCH, 200.00
CABIN LAUNCH, 1,500.00

WE MAKE THE PROPER KIND
TRY THEM AND SEE

35

FT.

Send 10 cents
trated

for 8o-page illus-

catalogue giving

the truth

in detail about the best boats built.

Pear order fetchers
Full of force...

J^ \^^

f

4.

for itself and the
entire space of the ad*

pays

the proper
illustration in an

...

franRlIlt EuMlSfl" €>^
341-351 DEARBORN ST., CHICAGO.

February

7,
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CEDAR--PDLES
BROS. CO.
LINDSLEY
(MICHIGAN POLES) CHICAGO.
AQDRESS

M.

L.

THE LINDSLEY BROS. CO.

(western poles

INqUIRIES TO IBENERAL OFFICES

POLES

"TROLLEY" TIES

CO.'S

Perhaps you don't know the specifications.
Possibly you have thought the quality wasn't as good as in the "Stom" tie.
Maybe we haven't named you the price at which we can deliver them.
It must be something ol the sort, and we would like to be fully informed
before you place your next order.
Send your address to us now, at once,
before you forget it.

MALTBY LUMBER COMPANY,
Bay City,
THE POLE AND TIE MEN.

SPOKANE.

)

WASH.

TRIBUNE BLDQ. CHICASO.
W.

STERLING & SON,

C.

TIES.

MONROE, MICH.

Eleven Pole Yards in Michigan.
Wholesale Produfers for 20 rears

IPa^^X^Wa^ (Wwk'XcJ^W §lM\yWv€rV O^JUTW

^.

Mich.

BEATS THEM EVERY TIME

!

That Is what ths ongineers say about our
JUNIPER POLES as compareil with all other Poles.

CEDAR AND CHESTNUT POLEO

O

Cedar Ties, Posts, Shingles, Etc.
Get Our Prices Before You Buy Elsewhere.

THE MORSE CEOAR COMPANY

Saginaw,

Micli.

THE STANDARD POLE &TIE

CO.,

505 Venezuela

POLE S

CEDAR POLES

POSTS, POLES. TIES AND EVERYTHING
-YARDS IX IDAHO AND AT WASHBIKN. PI.lM.lIKIt

JOHN.

H.

FOWLER

THE

0. C.

i
j

Cedar

CLINT0NV1LLE, WIS.
Large Stock Constantly on Hand

& JENNINGS,

IDAHO CEDAR up

to

80

ft.

ELECTRIC

GO.

From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
1

WORCESTER
MARINETTE,

CO.,

WIS.

Producers and Wholesalers of White Cedar Products.
Writefor a copy of our TELEGRAPH

LONG LEAF

TROLLEY.

LIGHT,

CEbAR Poles.

ARMS.

ST. LOUIS.

WHITE CEDAR.

FOR TELEPHONE, TtLEGRtPH,

FOWLER-JACOBS

C. H.

CROSS

BERTHOLD

POLES.

Poles

CO.,

WHITE CEDAR
AND ItKlbK, WISCdXSlN,

Washburn. Wisconsin, and
jp^^^^^ ^,33^;„g,„„

TORREY
CEDAR CO.,

LUMBER

VULCAN, MICH.

IN

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.
D..n..k
Branch nHi...c
Offices,

New York.

WRITE FOR PRICES.

(WHITE CEDAR.)

IDAHO, WISGOHSIN,
MICHIGAN

BIdg.,

CODE FOR CEDAR PRODUCTS

PINE AND FIR.

Chemical Building.

MAGNET WIRE

WHITE CEDAR POLES

MANUFACTURERS

Hall L.Brooks

Contemplating establishing plants
in the West should take advantage
of a location on

TOMAMAWK,WiS.

ROUND,

SQUARE

AND
RECTAN-

GULAR.

Chicago

&

North-Western Ry.

maattfactubed by

Columbus

COAL FIELDS,
IRON ORE RANGES,
HARD AND SOFT
LUMBER DISTRICTS
of the West and Northwest, and
affords the best means of transportation to the markets of the world.
FOR FURTHER PA3TICULAHS APPuY TO

MARVIN HUGHITT. Jr.,

E. D.

Freight Traffic Mgr.,

CHICAGO.

BRIGHAM,

Qen'l Freight Agent,

Idaho— Montana.

Wire and Brass Co.
«
COLUMBUS, OHIO.
lisulateil

Prices.

Address B. F. VREELAND, Denver, Colo. (Main Office.)

THE PORTER CEDAR CO.,

TRADE MARK.

which reaches the famous

WATER POWERS,

WESTERN CEDAR POLES-Low
stocks:

POLES, TIES, POSTS. '"'.ST.
PRODUCERS.

W«

want your

Inquiries always.

THf V^lemtine-ClarK Co,
— ^34 ).J^5AM_F
Sr, Cmic/v&o.

"^ARbs: T^KcroHNiNtk. MicS. _ ^reenBav.^vvTs.

—

New

Lorit>o>i.

^'^
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Electrical Supply Dealers
will give full particulars concerning:

The Nernst Lamp
the most notable advance in

Electric Lighting

Men's Furnishing Store Illuminated by Two 6.aiower
Nernst Lamps.

which gives the true value
and is 50 per cent, more economical in
maintenance and operating cost than incandescents.

It is

the only artificial light

of colors,

Illustrated Booklet No. 6 gives particulars.

Nernst

Lamp

General Office:
Sales Offices

:

New

York, 120 Broadway

;

Co.

Pittsburgh, Pa.

Boston, 131 5tate Street

;

Philadelphia, 202 Real Estate Trust Building.

1903

:

February

7,
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DUNCAN
Integrating Wattmeter

CONCERNING
WATTMETERS

FOR DIRECT AND ALTERNATING CURRENTS.

BUILT STRICTLY

APPEARANCE

IN

ACCORDANCE WITH
PRESENT DAY
REQUIREMENTS.

A

man's only
aLSsets. With this alone he can sometimes
succeed, but it is usually in a shady busigood aLppeaLra.nLce

ness.

B\it

—to

a.

often a

is

good atppeaLraLnce a-dd

able disposition atnd
in a.ny business.

a.

a.

and an honor-

trained mind, a sound body

man

will

succeed

Type K integra.ting induction wattmeters
have a. good a.ppea.rance—this makes them
more likable to the consumer — but they
a.re

and

also correctly designed

sound, sensible construction.

The

ness a.nd

symmetry

made them

FOR

DIRECT CURRENT LICHTINC
AND

not so?

The compa.ct-

the arrangement

of

the internal parts of Type

JUST THE METER

of good,

it

interior construction of a. ^vattmeter

vitally affects its reputa.tion.

who

Is

of

K Wattmeters has

great fa.vorites with the tnen

ca.re for

them —the

inspector

and the

repair ma.n.

The

consistent

manner

in

which they

perform their pa.rt in the central station

business ha.s made
with the tna.nager.

POWER CIRCUITS

them

equa.lly popular

About

Bulletin 1017 Tells All

the Meter.

Fort Wayrve

WRITE FOR PRICES

Electric Works,

Duncan Electric Mfg. Go.

Manufa-cturer

MANUFACTURERS OF ELECTRICITY METERS

LAFAYETTE, IND.
AGENTS
Qolts BagteeerinfiT C«., 1504 Monadneck Bldf .. ChlcAgo.
C. H. Norwood, 1503 Flsfaer Bldg., Chicago.
Safety Electric Mfg. Co., 303 Magazine St., New Orleans.
Ohio and Michigan Agents, W. 0. Nagel Electric Co., ToledD, Ohio.

Main

of

*'

Office a.nd Factory.

Wood

" Systems.

FORT WAYNE,

Ind.

BRANCH OFFICES:
Boston,

CMca.go.

Pittsburg.

Now York. Grand Rapids.

St.

Pb.u1.

Philadelphia.
St.

Yokohame., J&pan.
126

Louis.

Syracuse.
Atlanta..

1
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Chicago Fnse Wire & Mfg. Co.
Manufaclurers,

ALLIS-GHALMERS

Fuse Wire,
Fuse Links,

CHICAGO,

U. S. A.

Telephone Puses

CO., 1
1

in

to

:

supply our Eastern custom-

a complete factor)' for
facture of our goods at

ttie

manu*

BUFFALO,

N. Y.

^(1

187

PRAn

STREET,

shipping at
ton of compeient

a.

are

ftti

tra.u-..

...

....;

..^...,.,

„.

Street.

Chicago,

of

we would be

and

pleased to

Plate

Too Large or Too Small.

Boylston

St.,

Boston,

CO.,

Mass U. S. A.
,

GASOLINE MOTORS
-FOH-

SPECIAL ENGINES FOR ELECTRIC LIGHT

853 Broadway.

anil

STREET RAILWAY PURPOSES.

BICYCLES,

H

RIEDLER PUMPS AND AIR COMPRESSORS.

MAIN OFFICE

368 Daarborn

S.

slness.

Nov: York Office,

some

MURDOGK PARLOR GRATE
161

For AM
Power Purposed

Reynolds Corliss Engine.

ihorougllly

U.

No

CORLISS
ENGINES

ttDd

plates for

send you sample and quote price.

REYNOLDS

steady growtD of our buslnesa,

*.t'C

the

of

ANNOUNCEMENT.
Owi:is: 'o

FOR MACHINERY.
make name

\re

the largest makers of machinery in

Sole Builder*

and Supplies.

NAME PLATES

VEHICLES,

LAUNCHES.
LOWELL MODEL

III.

CO..

NORTH CHELMSFORD, MASS.

HAZARD MANUFACTURING
HIGH-GRADE RUBBERCOVERED.

WEATHERPROOF

CO.

Wires AND Gables

MAGNET, OFFICE, ANNUNCIATOR WIRE.
New York

General Office and Works,

50 Dey

Wilkesbarre. Pa.

Chicago Office,
1201-2 Marqueite Bldg.

Office,
St.

VULCANIZED FIBRE
Highest grades for electrical insulation and mechanical purposes, in sheetc,
tubes, rod*

and

special shapes.

Catalogues and samples on application.

VULCANIZED FIBRE

CO.,

-

Wilmington, Pel.

KARTAVERT.
HARD AND FLEXiBLB FIBER

IN SHEETS.

RODS AND TUBINQ.

For Electrical and Mechanical Purposes, Kallway Dust Guards, Washen
and Packings. Patent Insulating Cleats.
JLiNUPAC-nmED BT

THE KARTAVERT MANUFACTURING

CO. Wilmington,

Oil.

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHERPROOF WIRE.
MAGNET Wire.
lamp cord.

Watson Back-Geared Motor.

frames for a,
2 and 3
horsepower with speed reductions of from 5 to 1.
Multi-polar type with cast
dynamo steel frames and
ventilate form coil wound

on

Built

'A,

'A,

^,

five

I,

i'At'ia,

armatures.

An

efficient,

durable motor

built for lasting

and severe

use.

We build special

of every conceivable form for every

motors and

dynamos for special purposes.

conceivable purpose

THE

MECHANICAL APPLIANCE

POWER CABUE8.

B.F.STUBIEVANTCO.
BOSTON.MASS.

TELEPHONE CABLES.

OFFICE WIRE.

COMPANY,

NEW YORK • PKIIADILPHIA - CHICAGO

I.ONDON

^

JOHN

A.

ROEBLING'S SONS GO.

NEW YORK.
CHICAGO.

I Black Diamond
5
Kit.

ISfl.t.

File

TRENTON,

Works I

Inc. 18»5.

Twelve

Send

for Bulletin No. SB.

SAN FRANCISCO.

spj^

HEATING G VENTILATTIvTG

rEf/PE/liT/JNEAW/fm/D/rrfJA/DrRABS-OWncOhT/iOL
FOR INDUbTRIALAKP PUBLIC BDII DINGS Of: ALI-CIA.'3SF.S.

Prize

Awardrd

Gold

at

M*M

IniertiLtionai

I Atlanta,

Expositions

I89S.

KVKUY LBAUINC) HABDWABK
ON
^ OVB eOOUM ABK
IK THK CNITEU STATES AMD CAKADA.
^
(iAl.K

l.'V

ISTOiiB

6.

''^''""'-

Special

Medalt

I
^

N. J.

MILWAUKEE.

&

H.

BARNETT COMPANY

PHILADELPHIA, PA.

fjf

|

?T

BUFFALOB UJTF'A
FOHGJi COM PANT
LO. M.-y.

$3.00 Per Aiiui.

inil.

TQI,

FEBRUARY

CHICAGO,

PuDUsmng Compaoy, CMcago,

Certs a Copy.

10

14, 19

Ho,

7.

CV

INSULATED
lA/IDIIbILA^ wires
anocables.
Jlwlr
AND

SUBMARINE.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND
WESTERN SELLING AGENT.
Simplex
Electrical
Co.,
Tf^^
""R.^n'ixso""^
H. B. HIXSON,
CHIMGO.
1137 Monadnock Block, CHICAGO

10 State Street,

I

BOSTON, MASS.
TfiADC Maai,

iruuift

1889—Paris J&xposition,
Medal for Bnbber Insulation.
1893—World's Fair,
Medal for Rubber Insulation.

CRESCENT RUBBER INSULATED

THE STAXDARD FOR
RVBBFR INSriiATIOir.

New York Office.
83 BARCUY STREET.

I

Office

L.

A.

IVI

k

PS

STERLING SPECIAL
LITERATURE.
STERLING ELECTRICAL MFG. CO.

WARREN, OHIO.

-

-

INDIANA RUBBER AND INSULATED WIRE CO.,

JtBTAjBLltJMKD

MANUFACTURERS OF

^^«*'"^^^

CO.,

and Factory, TRENTON, N.

CET THE

S<°.°JH"o'd"gfn°s",1gc"r""-

York.

Main

IMC A.IM OESC EZIMHT

CO., Ltd.

253 Broadway, Hew

"»"»s«'=-

Code Standard.

BEFORE CONTRACTING FOR

Manson Tape, Candee "l^T Wires.

THE OKONITE
f

IfationBl

CRESCENT INSULATED WIRE AND CABLE

Sole Manufacturers of

iwuvw

flkonite Wires, Okonite Tape,

U'SL'-iltt gh'S^'e';.

WIRES AND CABLES

Ig'l'O.

COMBINATION OF

Paranite Rubber Covered Wires and Cables,

Stow

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TBLEQRAPH AND FIRE ALARM CABLB6.
All

Wires are tested

JONESBOBO,

at Factory.

IJIO.

Practically dust and water proof.
For ForteU*
Drilline, Tapping. Keamlng, Emery Grlndlnc, etc.
Write for Catalogue and Prices.

and
from Jrf to 60 horsepower. Dynamos from 10 llchta to 700. We seU
or rent^ Good profits lor agents.
T&e Hobart Elec. Mfg Co.Troy. Ohio
Bipolar

STOW MFG.

C0.( Binghamton, N. T.
European Agents, Selie-, SoaacKtlial 4c: C*.
Qaeen Victoria Street. London. Enel&nd.

Gren'l

6B

CIRCUIT BREAKERS
CirrTER ELECTRICAL CO.,

PHIUDELPHIA

6 Bedford

St.,

CROWN

AND
RECTAN-

RAIL BONDS.

GUUR.

American Steel &Wire Co.
NEW YORK.

CHICAGO.

WORCESTER.

DENVER.

LIFE
The Longest

16 C. p. Horizontal are 14 C. P. Vertical.
7 C. P. Vertical.

IT-IT'S

Other makes are

A TRIAL WILL PROVE OUR CLAIMS.
CO., SHELBY,

FLATTENED.

Elei!Mcal

In^traniEnt
NEWARK, N. J.

Co.,

INSULATING VARNISH.
EXTRAVarnish,
STERLING
Extra Black
Sterling:

meterfi.

Sterling:

THE STERLING VARNISH

Reading
\Millivolt-

Ammetersaod

Mil-

ammftere. Wattmeters
andVoltmeters, for Alternating andDirect Current

Tbese Instrumeots are

upon the
same general prin-

con.-tructed

Circuits.

as oor regular
Standard Portable Direct
Correot Voltmeters and
Ammeters, but are mach
ciple

Oar portable instrumpcts
are recognized aeetamlards
thronghout the civilized
world.

working

Oar Seml-Portable Laboratory Standard Voltmeters and Ammeters are
still

Weston Standard

Illnrainated
l>ial Potential Indicator,
electrical Instrument Co.. KitStyle B.
tterstraese No. 68.
Mention tbe WEeTBRjr Electriciak when writing for
BEHLIK— Enropefcn Weston

^

Finialilngr

Sterline Black Air Drying Varnish,

CO.,

Black Core Plate Varalsb.

THE STERLING VARNISH CO.,

Brougham

St.,

Blackfriars Road, Salford. Manchester. England^

WestoQ Standard
Portable Direct
Voltmeters and

part 4 are inclosed ia a
neatly designed, daet-proof
cast-iroQ case which effectively ehielda the InstruTu<4nts from disturbing Inflnencee of external magnetic fields.

1900.

THE SHELBY ELECTRIC

IhmM M

and tbe

LAMPS.

LiCHT

Pat. Oct. 20,

Pittsburg, Pa., U. S. A.

Urtrer,

Life at Best Efficiency.

USEFUL

SHELBY

USE SHELBY LAMPS.

Waverly Park,

MxytlFACTCRED BT

Columbus iRsulated Wire and Brass Co.

COLUMBUS, OHIO.

you want light to see objects below the lamp

^ESTIIN

TRADE MARK..

SAN FRANCISCO.

LIGHT
THE COIL DOES

SQUARE

OF EVERY DESCRIPTION.

Boston, Mass.

For Porcelain or Clay Insulating Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,
MOCADORE, OHIO.

If

ROUND,

ELECTRICAL WIRES

incandescent Electric Light Manipulator Co.,
1

MAGNET WIRE

BARE AND INSULATED

rh« Incandescent Lamp Replacer and
Cleaner replaces and cleans any c. p. lamp
«rt any height or angle.
I

AND

MULTI-SPEED MOTOR.

IN USE.
2,000 Multipolar
Motors

I-T-E

Flexible Shaft

better.

They are the most reliable, absolute standarda for
Laboratory use.

LONDOS— ElUolt Bros.. Century Works, Lewisham,
catalogues.

TRIiJIVIF»M
SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
irOLATED PLANTS.
WE M.VNOrACTURE

GENERHORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELECTRIC

CO.,

CINCINNATI, O.

WESTERN ELECTRICIAN

February

14,

THE ADflMS-BAGNALL ELECTRIC CO.

ENCLOSED ARC LAMPS.

A. B.

Inside and Out,
Electrically

Their

and
Efficiency and

Mechanically, the

Regulation are
best lamp on
Perfect.

the market.

Easiest lamp to

good

It's

to look

trim
at

and

Made

stand the most

solid copper or

Never has been
in

in

weatherproof

severe service.

beaten

made.

built to

pressed steel

a

cases.

competitive test.

OVER 90,000

IN USE.

THE ADAMS-BAGNALL ELECTRIC CO.
NEW YORK

CHICAGO OFFICE:
J.

C.

POMEROY,

No. 309 Dearborn Street.

Cleveland, Ohio, U.$.A.

OFFICE:

C. A. THOMSON,
No. 136 Liberty Street.

1903

)
1

February

14,
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TheElectric StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

'Cbloribe Bccumulator'
For Central

Lighting and Power Stations,
Train Lighting, etc., etc.

Stations, Electric Railways, Isolated

Fire Alarm,

Telegraph,

PRICE LISTS AND DESCRIPTIVE BULLETINS

FORWARDED UPON REQUEST.

SALES OFFICES
Philadelphia,
Allegheny Ave.
and 19th St.

NewTobk,

Bobtoh,

100 Broadway.

60 State

Baltimobb,
Continental
Trust Bldg.

Chicago,
Marquette Bldg.

St.

We always carry a

St. Louis,

Walnwrlght Bldg.

San Fbancibco,
Nevada Block.

Cletblahd,

New England

prompt ibipments.

FARIES ADJUSTABLE

and prices on application.

Main Office and Factory:
241-247 S. Jefferson St.. CHICAGO.

rtATHtRPROOF WIRE AND CABLES

NORTON

Ammeters

Tlie

ILL.

WC MANUFACTURE:

and

Portables,
Chantleliers,
Brackets,
Desk Lamps,
Olusters,

Canopies ana
All Sizes and Styles of
Shades and Reflectors.

Ct>8t.

Co., "iSSV-'-'-''
R. co^N.
Newman-SpranleyCo., New Orleans. La.

III

BOOKS.

PUBLISHING

610 Marquette

Bldg.,

Catalogue Mo. 10,

Jobbers.

BUY YOUR BOOKS FROM THE
ELECTRICIAN

Send far

Goods carried
by all principal

Norton Electrical Instrnment

Agents.-Kotiler Bros., Chicago,

LAMP HOLDERS

sj Permit the Electric Light to
•^i^" be instantly placed where it
ih needed.
Made for shop, factory^
store, office, residence -in fact wherever the incandescent lamp ia used.

Voltmeters

Higli-Grade Tnstratuents at Moderate
"Write for Circular and Price List.

Havana, Cuba,
Greenwood. Manager,
34 Kmpedrado St.

Samples

AMERICAN INSULATED WIRE & CABLE CO.

AMERICAN BRAND

G. F.

large stock of

WEATHERPROOF WIRE
for

Detboit,

Michigan Electric Co.

B]dg.

JUMt Issued,

FARIES MFG.

COMPANY,

DECATUR

CO.,

ILL.

CHICAGO

There are a number of good features about C & H goods that are not to be found in others.
They make good talking points for us and good working points for you. Our catalogues show
~

—

and

tell

Write for them.

everything about them.

RHEOSTATS AND ELECTRIC CONTROLLING DEVICES

C. & H.

THE CUTLER-HAMMER MFG.
AGENTS;

CO.

MAIN OFFICES AND FACTORY~-miLWAUKEE
BRANCH OFFICES — NEW YORK, CHICAGO

Slunevant Engineering Co. Ltd.. London, Eng.
Edge & Edge, Sidney, Australia.
Kilbourne & Clarlt Co., Seattle, Wash.

&

PITTSBURG.

For Incandescent Lamps
PUTINUM FOR CONTACT POINTS

ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
W« lell PLATINUM In any quantity, either large or stnall. We buy PLATINUM .r anything
containing PLATINUM, In any quantity.

and

Everythinq

Else.

IN

MANUFACTURERS OF PLATINUM
Newarlt. N.

New York

J.

IN

ALL SHAPES.

OfHce, 120 Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Aaams-Bagnall Electric Co
Akron Smoking Pipe Co
Allen Company, L. B

Central Electric Co
5
Central Manufacturing Co.. .20
Central Telephone & El. Co.. 17

Electric Appliance Company. 12
Electric Storage Battery Co.. 3

13

Allis-Chalmers Company. ..24
Alphaduct Mfg. Co
24
24
American Battery Co

Chase-Shawmut Company. ..17
Chesapeake A Ohio By
16
.—
Chicago & Alton Railroad

18

2

. .

1

American Conduit Company. 7
—
Amer. District Steam Co
atti p.t. Electrical Heater Co.. 34
17
Amer. EL Telephone Co

American Electrical Works ..13
Amer. Insul. Wire & Cable Co. 3
AmericanRefl.& Lighting Co. 12
Amer. Steel & Wire Company l
20
Anderson & Sons, W. H;
Arnold Elec;PowerStat.Co..l6
18
Andel & Company, Theo
Automatic Electric Co
18
Badt.P. B
Baker & Company

Bamelt Company,
Barron.

<fc

16
3

G.

&.

Co., J. S

H

——

24

Beardslee Chandelier Mfg.Co.—
Beidler &. Co.. Francis
20
Berthold & Jennings
21
BisseU, G.
16

W

Edward
EL Construction Co.

Bonville,

Bossert
Brooks, Hall L

Brown

&.

13
.

Leasure

Bryan-Marsh Company
Bryan,

Wm. H

12
21
16
9

.

. .

—
C.&N. W.E.E
Chicago Die & Electric Co... 13

Chicago Edison Company. 4, 14
Chic. Fuse Wire & Mfg. Co.
Chicago Insulated Wire Go. 1
Chicago Lumber & Coal Co.. 20
&St. P. R. R
18
Christensen Engineering Co.ll
Columbia Incand. Lamp Co.
Columbus Ins. Wire & Br. Co. 1
Commercial Elec. Supply Co. 5
Consumers Carbon Co
12
Continuous Rail Joint Com.

.

—

.

CM.

—

pany of America
Coolidge, Marshall

13

H

2i

Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Company .20

Crumb & Company, W. H .... 16
Cutler-HammerMfg. Co
Cutter Elec.

& Mfg.Company

3
i

& W. Fuse Company
Dearborn Drug (feChem.Wks.
Diamond Meter Company ..
Diehl Manufacturing Co
D.

Dixon Crucible

Duncan

—
18

19
8

Co., Joseph.. 18

Electric Mfg. Co.... 23

16
24

Dustin Co., Chas.

Burch, Edward P

16

Economical Elec. Lamp Co. 8, 24
Edison Decorative & Miniature Lamp Department
12
Edison Mfg.Company
16
Edwards & Company
12
Electrical Engineer Institute.—

ney
Carney Bros. Co

7
16

20

.

19

.

Faries ManufacturingCo.... 3
FarrTel &Const. Supply Co.-Felt & Co., Chas. E
Fisher Electric Company .... 24
"For Sale" Advertisements. .14
Ft. Wayne Elec. Works., Inc.23
Fowler, John
21

—

H

Franklin Eng.

&

Elec. Co....—

Fulmer Lumber Co., D. M.

.

..20

General Electric Company ... 4
General Incandescent Arc
Light Company
General Incand. Lamp Co... .—
Gould Storage Battery Co
6
Great Western Smelting &
Refining Company

—

Green Fuel Economizer Co. 19
Gregory Electric Company ..14
Hart Mfg. Co
16
Hartford Steam Boiler Inspection & Insurance Co. .—
Hazard Manufacturing Co.. ..—
Hector AVm
14
Helios-Upton Company
4
Hobart Elec. Mfg. Company. I
Hoffman, G.
14
Holmes Fibre- Graph. Co
Huebel Company, C.J
20
.

Buffalo Forge Co

Camp Company, H. B
Carman & Co., Charles Whit-

Electrician Pub. Company.
Evans, Almirall & Co

F^r

E

15

.

W

—

Humphrey, Henry

H

Illinois Electrical

Mfg. Co ..14

Illinois

16

Maintenance Co

14

Incandescent Electric Light
Manipulator Company
Indiana Rub. &. Ins. W. Co.
- .

India Rubber & Gutta Percha
Insulating Company
Intemat'l Corres. Schools
International Tel-Mfg. Co. ..17
. . . .

Jeffrey

ManufacturingCo

Jewell Electrical Inst. Co..
Johnston, Thomas J

—
—
18

5

.

.

. .

New York

Wire Co
8
N. Y. Safety Steam Power Co. 13
Nickel Plate Road
18
Norton Elec'l Instrument Co. 3
O. C.

Kartavert Manufacturing Co.—
Kellogg Switchboard & Sup- ply Company
17, 21
Klein & Sons, Mathlas
2
Kohler Brothers
:-rr^. r
16
Kobomo TeL & El. M. Co. ...16
.

.

Leather Preserv. M. Corp....
Leffel

& Co., James

12
18

Lindsley Brothers Company.. 21
Lowell Model Co

MachadoA

Roller

Maley, Martin

—
—
—

Maltby Lumber Company.. .21
Marinette Iron Wks. Mfg. Co. IS

Matthews & Eros., W. N
Mayer Engineering Co
McLennan & Company, K

&

Co.,

..20

&

l

13

Motor Co

Parsell & Weed
Perrizo Sc Sons

—
24
21

W

Phelan, D.
Phelps Company

20

18

—

Morgan

I8

Company

13

Spragne Electric Company.
5
Standard Pole & Tie Co
21
Standard Underg. -Cable Co..—
Standard Vitrified Cond. Co. 10
Stanley, Arthur F
8
Stanley Instrument Co
7
. .

Stanton,

LeSoy

W

16

& Son, w. C
21
Sterling Electrical Mfg. Co.. 1
Sterling Electric Company...—

Sterling

SterllngVarnishCo., The

l

Stewart Electric Co., John A. 15
Stllwell-Bierce & Smith- Valle

Company

19

24

Stow Mfg. Company

13

Phillips Insulated

Wire Co.. 13

Stromberg-Carlson TeL Mfg.

Ph<Enix Glass

Company

Phosphor-Bronze

S.

Co

M

Pignolet, L.
Pittsburg & L.

Porter Cedar

—
19
12

S.

Iron Co

Company

Rauscher, John

ii

Co., S.

Spies Electric

Eugene P

Phillips,

Racine Boat Mfg. Co

—

Smith

21
21

Reisinger,

Hugo

20

—
11

Replogle Governor Works.. .19
Reynolds EL Flasher Mfg.Co.l2
Roebling'sSonsCo., J. A
24

Rose Electric Company

14

—
& Lundy
Sawyer-Man Elec. Company.—
Sargent

Scheeffer Instrument Co....

—

Schott,W.H

16

1

Company

17

Sturtevant Company, B. P.. .24

Thompson Son & Co
Toerrlng Company, C. J
Torrey Cedar Company
Triumph Electric Co

14

—
21
i

Union College

jg

Valentine-Clark Co., The....—
Vreeland, B. F
20
Vulcanized Fiber Company. 24
.

Wagner

Electric Mfg.

Co

lO

Walsh's Sons & Company
14
Western Electric Company... 7
Western EL Supply Co. 10, 11
Westlnghouse
Electric
&
Manufacturing Company ..22
.

12
--

SchuremanA Hayden
14
Shelby Electric Company .... 1

Weston Electrical Inst. Co... 1
Whitehead Machinery Co. ...14
Whitmore. A. E
21

& Cable Co.l2

Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co, .12

Wisconsin Central R, R
I6
Worcester Coiiipsny, C. a.. .-Si

Eugene

Murdock Parlor Grate Co
National Conduit

Paragon Fan

12

—

Munsell

—

T

Paiste Co.,H.

13

Brothers
13
Mechanical Appliance Co
24
Mechanical Boiler CleanerCo. 18
Metropolitan TeL & El Co. ..16
Mica Insulator Company

Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company

Lumber Company

Okonite Company, The

13

McNamara

Miscellaneous Advs
Monarch Fire AppL Co

—

Ins.

13

2

i
1

National India Rubber Co. ..—
National Stamping Works. .14
Nernst Lamp Co

01^Attl£l<e^ Xx^^^ac of A.<a.-ve3rtl«exiae]itfii filee
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If

you want Wires or Cables
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with the

insulated

HIGHEST CLASS INDIA RUBBER

INSULATION you
....

buy

.

.

should

.

Complete stock

of

sizes constantly on hand
for sale at lowest market prices by
all

and

CHICAGO EDISON COMPANY,

^^
•,"* ^"t -"t ..'* .•« ."t

<

<

."t

.<

-.•«

-.<

WRITE FOR PRICES.
PF

,«

--'S

:<

< :< ,< .< .< .< .<

,•: -'

,<

.^"S

,•«

..-t

.< .<

.^^8

.<

.,•«

ADAMS STREET, CHICAGO.

139

.J*

Ji .4 Ji

^It

.<

.Ji ._«

._>8

.Jt .,<

J* .<

.'t

..-

.< .< ,1

.J« ,J«

._!«

Jt JS

^

._!*

.J{

Jt J{

^

.it

Jj

.Jt

J* ^^

^

.Jt .it

Jt

i
Ik

GENERAL ELECTRIC COMPANY'S

In

FAN MOTORS
SEASON OF

1903

%
%

NOW READY FOR SHIPMENT

I

WRITE FOR INFORMATION

GENERAL

OFFICES, SCHENECTADY, N.

CHICAGO OFFICE: Monadnock
^'

t-"

*•'

>"

KK

fi'

^"

Jf"

^

^''

*" ^' ^' ^"

H-U.

»•"•

ji'

Sales Offices in

Block.

K p" >' *" ^" ^' v

j.

>• ^•

tc-

k ^-

^-'

:f :? ^' :P jf s"

K

s''

^• *? S" ^"

K ^' ^•

jf-

^^"

^' :f :?:? p^

p"" ^s'

all

Y.
large Cities.

:? K' K" :?:?

jS"

K'

»?»?>? »f »? »r »?

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

K

February

If

14,
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You Would Depend Upon Your Fuse
Nor.-Arcing -Fui»,

2S0 VCLTS

O

|.;-i'g^S»^

USE

:.-.;

&

D.

Indicating
«> ^k v%r

Non -Arcing Fu9«,
250 VOLTS.

W.

®

W^WSJ*

.

TYPE C INDICATING FUSE AFTER BLOWING

TYFE C INDICATING FUSE BEFORE BLOWING

STREET CAR MOTOR CUT-OUTS. DUPLEX FEEDER CUT-OUTS.
ENTRANCE CUT-OUTS. TRANSFORMER AND JUNCTION CUT-OUTS. PORCELAIN
CUT-OUTS. RENEWABLE FUSE PLUGS. SERVICE SWITCHES AND BOXES. TELEPHONE, TELEGRAPH AND FIRE ALARM PROTECTORS.
SEND FOR NEW D. & W. PRICE LIST No. 9.

PLUG CUT-OUTS.

CHICAGO.

AGENTS

JEWELL

SPRAGUE

BABY SWITCHBOARD

INSTRUMENTS FOR ISOLATED PLAN rS HAVE THE
FOLLOWING CHARACTERISTICS

:

;

:

:

Se'nt

:

PERMANENT

MAGNET,
DEAD BEAT. UNIFORMLY
DIVIDED SCALE, AMMETERS DEFLECT FULL,
SCALE ON 45 MILVOLTS

;

:

:

motors

GENERAL OFFICES:

MAGNETS AGED AND
:

ELECTRIC
COMPANY'S

are unequaled in efficiency,
durability, compactness and
commercial value. Write
for bulletin 03206.

VOLTMETERS HAVE RESISTANCE OF 100 OHMS
PER VOLT OF SCALE. ALL
TESTED

AVENUE,

264=266=268=270 FIFTH

GEMERAL
SALES

(Emintl CltrfrirCmuimug,

S27-53I West 34th Street,

:

NEW YORK.

VOLT
OR

150
DIAM. BASE 6X INCHES. NICKEL FINISH.

PRICtM5°.°

150

AMP,

CHICAGO OFFICE:

Fisher Building.

THIS WOULD NOT HAVE HAPPENED
Electric Lamp.
To th< IMEIRIM
K

beHt

fenco ror recovery*

A ae

^IRE AT CARUTHERSVILLE, MO.
Five

Have your customer profit by
the experience
others.
in

of

Insert this

your local paper.

Mercantile Buildings Biirned,
Loss Being {^5,000.

special to tfaeToEt-DlBpatSt.

CARUTHERSVIIvLE. Mo., Jan. 20.—Five
buildings In the heart of the town were
destroyed by Are laat ntght, causing- an
estimated loss of 535,000. The fire started
from the explosion of a gasoline lamp In
Dr. O. M. Willis' drug store. The losses
were as follows.: Pemiscot County Bank,
loas to building $4500, Insurance J2750: Bavid
Welch, 1033- on building $3000, insurance
J2000; Dr. O. M. "Willis, loss on drugs S6000,
Insurance $3500; George B- Rogers, lose on
building $4000. no insurance; E. H. Slater,
loas of three buildings $4000, no Insurance;
J. T. Fields, jewelry, loss $3000, no Insurance; C. Campbell^ restaurant, loss $2000,
no Insurance; J. O. Tinsley. butcher shop,
loss $1500. no Insurance; Alvey Slgters, millinery, loas $500, no insurance; H. C. Winters, household effects, loas $300, no Insurance; Gene Dorris, personal effects, loss
$250, no Insurance; Carruthersvllle Supply
Co., loss on stock JBOOO.
All the buHlneffs
houses will be rebuilt at once. The Pemlaeot County Bank opened for busdnesa as
uauar today in temporary quarter*.

LOSS $35,000
N

The above loss is nothing
compared to the business that
may get away from one by not
keeping up to date.

No'
Pre
pre

doU

"We

give

you

MORE LIGHT

will

ro^

for

LESS MONEY."

Three Ntew Streets.
he Board of Public Improvemeni
ning approved drafts or ordlnajfte^for
iprpvement of the followlng>tnoj^gh"

The Nernst Lamp
Welsbach mantle

is

the proper weapon with which to fight gasoline competition.
Write for circular and prices.

It is

the

of the electric lighting business.

COMMERCIAL ELECTRICAL SUPPLY COMPANY
Agents

MISSOURI

IOWA
SOUTHEBN rLMSOIS

KEBBASKA

KANSAS
ARKANSAS

for the foIlo^iDg States

:

TEXAS

TENNESSEE

and

MISSISSIPPI

KENTUCKY

TERKITOBIES

LOUISIANA

ALABAMA

the

lOOO

:iVl£»rli:et

ST. LOUIS,

Street,

MO.

,

WESTERN ELECTRICIAN
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Gould Storage Battery

1903

14,

Co.,

NEW

YORK.
Storage Battery Installations
•FOR-

RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

COULD

E-M-F

C,

BOOSTER SYSTEMS.

SALES OFFICES:
New York. 25 West 33(1 Street
Company, Pittsburg, Pa.

Chicago, Rookery Bulldine
Pittsburg Engineering

Boston, 53 State Street

Century Electric Company, San Francisco, Cal.

WORKS: DEPEW,

TRADE MARK.

BullBfln Mo. 2, dBserlbIng

N. Y.

"COULD BOOSTER SYSTEMS," on

Boplloatlon.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Contractors and Electric

Adjusters, Inc. I^amps.
Manipulator Co.

Inc. El. Lt.

Anchors (TeL A. TeL)
Hector, Wra.

Matthews ^

Bro.,

W.

Central Electric Co.

Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

A Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

and

aietal

Babbitt

Cross-Arm Braces, Rtc.
Anderson

Solder.
Gr.

^„ . ^
Western Sm. and Retg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards

&

Company.

A Company.

Rauscber, John.

Leather Preserver Mfg. Corp.
Leather'preserver Mfg. Corp.

Blowers.
Buffalo Forge Co.
Sturtevant Co., B. F.
,
„
Racine Boat Mfg. Co.

leaners.

Mechanical BollerCleaner Co.

Boiler Compounds,

& Cbem. Wke.

Boilers.

^
Illinois Maintenance Co.N. Y. Safety Steam PowerCo.
Whitehead Machinery Co.
Boobs. Electrical.
Audel & Company. Theo.
Electrician Publishing Co.

^
Co.

Western Electric Company.
^

Cables. (See Insulated Wires.)

Points and

Central Electric Co.
Chicago Edison Co.

Electric Appliance Co.
Relsinger, Hugo.

Co., S.

,

Morgan.

Jeffrey Mfg. Co.

Circuit Breakers.

& Mfg. Co.
Elec. Wks., Inc.
Western Electric Company.
Westlnghouse El. & Mfg. Co.

Cutter Elec.

Wayne

Coal and Ashes Bandllnff 9Iachinery.
Jeffrey Mfg. Co.

Coils and 9Ia«rnets.

Commutator Compound.
McLennan

li.

&,

B.
Co., K.

Conduit and Conduits.
Alphaduct Mft:. Co.
American Conduit Company.
Camp Company, H. B.
Central Electric Co.
Electric Appliance Co.

National Conduit A Cable Co.
Spra^ue Electric Co.
Standard Vitrified Cond. Co.
Western Elect. Supply Co.

Conduit Rods.
Barron

A Co.. Jas.

Construction

American Elec. Heater Co.
Simplex Elec. Heating Co.
AVeatern Electric Co.

Electric Railways.
Crocker-Wheeler Company.

Mechan-

Badt. F. B.
Blssell. G. W.
Brown A Leasure.

S.

A Repairs.

Chicago Edison Co.
ParseU & Weed.

Spies Electric Company.
western Electric Co.

Carman ACo.,Chas.Whltney.
Crumb A Company, W. H.
Fell

A

Co.. Cbas. E.

Humphrey, Henry H.
Kohler Brothers.

Mayer Enj^lneerlng Co.
Sargent & Lundy.
Schott. W. H.
Stanton, Le Roy W.

Electrical Instruments.

Western Electric Co.
Allen Co..

Triumph Electric Co.
Wagner Electric Mfg. Co.

Bryan, Wm. H
Burch. Edward P.

Chains.

Ft.

Sturtevant Co., B. F.

ical Enetneers.
Arnold Elec. Power Stat'n Co.

^
^
Chrlstensen Engineering Co.
Smith

Maintenance Co.
Mechanical Appliance Co.
ParseU A Weed.
Schureman A Hayden.
Sprague Electric Co.
Illinois

Electrical and

Supply Co.
,

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

Consumers Carbon Co.

Castines.

& Electro. Co.
Bynamos and Motors.
Franklin Eng.

Electric Heating: Appi.

Western Electric Co.

Elect.

Cuts.

Green Fuel Economizer Co.

Chase-Shawmut Company.

Western

Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Economizers, Fuel.

A. CO,, J as. b.

Carbons,

Wavne

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL A Mfg. Co.
Whitehead JIachinery Co.

Central Electric
Hobart Elec. Mfg. Co. ^
Holmes Fibre-Graphite Co.

Barron

Company.

Central Electric Co.
Chrlstensen Engineering Co.
Crocker-Wheeler Co.

Boats.

Cable Haasers.

Berthold A Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Belt Dressing.

,

Braclcets.

Ft.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Bmsltes.

and

Bossert Elec. Const. Co.
Central Electric Co.
Chase-Shawmut Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.

Electric Appliance Co.

Dearborn Drug

H.

Pins

W^estern Electric

Central Electric Co.

<

Cross-Arms,

W.

Cnt-Onts and Switches.

Bells, Buzzers, Etc.

Boiler

Sons,

Western Elect. Supply Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

tSt

Central Electric Co.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Jewell Elec'l Inst. Co.

Mftchado

A

RpUer.
Norton Elcc'l Instrument Co.
Plgnolet. L. M.
Scboefler Instrument Co.
Stanlev Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. i Mfg. Co.

Weston

Electrical Inst. Co.

Electro- PI atins Mach^y.
Crocker-Wheeler Company.
General Electric Co.

Elevators - CouTey ore.
Jeffrey Mfg. Co.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

N.

Annunciators.
Edwards

lii^ht Plants.
Crocker-Wheeler Co.

Ensiues, Gas and GasoUne.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
ParseU & Weed.

Enerines. Steaui.
Allis-Chalmers Company.
Buffalo Forge Co.
Illinois Maintenance Co.
N. Y. Safety Steam PowerCo.
Sturtevant Co., B. F.

Whitehead Machinery Co.
Fan Outfits.
Buffalo Forge Co.
Central Electric Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El, & Mfg. Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co,

Files.

BarnettCcG. & H.
Fire Extingrulshers.
Monarch Fire Appliance

Co.

Fixtures. Gas and Elec.
Bearaslee Chandelier Mfg.Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Stow Mfg. Co.

Forges.
Buffalo Forge Co.
Sturtevant Co., B. F.

IVire.

Central Electric Co.

Chase-Shawmut

Co.
Electric Co.

Chicago Die A
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.

General Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Fisher Electric Company.
General Electric Co.

Western Electric Co.
Western Elect. Supply Co.

Electrical

Glassw^are.
Phoenix Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Beat ins (Exhaust
Steam— Hot Water).
Amer.

District

Steam Co.

A Co.
and Ventilat-

Evans. Almlrall

Beating;

ing: Apparatus.
Buffalo Forge Co.
Sturtevant Co., B. F.

Incandesent Electric Light
Manipulator Co.

A Insurance.
Steam Boiler In-

Inspection

&

Insurance Co.

Insulators and InsuiatIns Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Edison Co.

General Inc. Arc Light Co.
Indiana Rub, A Ins. Wire Co.
Kartavert Mfg. Co.

Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.

New York

Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.

Simplex Electrical Co.

Ii3.ci©ac

Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. WireCo.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. & Sup. Co.
National India Rubber Co.
New York Insulated WireCo.
Okonite Co., The.
Phillips,

Eugene

F.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc, Arc Light Co.

liamps. Arc.
Adams- Bagnall

Mica.

Elec. Co.

Central Electric Co.

Wayne

Elec. Wkg., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.
Toerring Co., C. J.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El.
Mfg. Co.

&

Lamps, Incandescent,
Bryan-Marsh Company.
Central Electric Co.

Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative A Minia-

Sockets

Mica Insulator Co.

Sticks. Salts
Mining Apparatus, Elec. Soldering
and Paste,
Crocker- Wheeler Company.

Westlnghouse

Motors.

Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

liamps. Inc., Adjusters.
Manipulator Co.

Incandescent—
Replacers A Cleaners.

Ijamps,

Manipulator Co.

Lamps, Nernst.
Commercial Elec. Supply Co.

Lamp Co.

Central Electric Co.
Electric Appliance Co.

Wayne Elec. Wks.

Inc.

General Electric Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

Llnemen^s Climbers.
Anderson A Sons, W. H.
Klein A Sons. Mathlas.
Magnet Wires.
(See Insulated Wires.)

Manufacturers* A {;ent.

Mechanical Draft.
Sturtevant Co.. B. F.

Meters.
Diamond Meter Co.
Duncan Electric Mfg. Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.
Scheeffer Instrument Co.
Stanley Instrument Co.
Westlnghouse El. A Mfg. Co.

Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

ATame Plates.
Murdock Parlor Grate Co.

Speed Indicators.
Weston Electrical Inst Co.

Klein & Sons, Mathias.

Patent Attorneys.
Johnston, Thomas

Springs.
American Steel

J.

Phosphor Bronze,
Phosphor BronzeSm.Co.,Ltd.

Platinum Bought
Baker

Co.
Electric Storage Battery Co.

and

Gould Storage Battery Co.
Helios-Upton Co.

Poles and Ties.
Beidler A Co.. Francis.
Berthold & Jennings.
Brooks, Uall L.

Switchboards (Slate
and Marble).
Bonville, Edward.
Maley, Martin.
McNamara Brothers.

A Coal

Co.
Coolldge, Marshall H.
Fowler, John H.
Fulmer Lumber Co., D. M.

Telephones, Telephone
Material and Switchboards.
American

Huebel Company, C. J.
Kellogg Switch. A Sup. Co.
Liudsley Bros. Co.
Maltby Lumber Co.
Morse Cedar Co.

El. Telephone Co.
Automatic Electric Co.

Central Electric Co.
Central Tele. A Elec. Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A EL Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
•

Lumber Company.

Perrizo A Sons.
Phelan. D. W.
PittJburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.

Sterling Electric Co.

Strom berg- Carlson Tel.M. Co.
Western Electric Co.
Western Elec. Supply Co.

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. F.

Whitmore, A.

Tools.
Anderson A Sons, W. H.

E.

Worcester Co., C. H.

PoUsh (Metal).
Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Klein

Co.

Morgan.

Stilwell-Blerce Smith- Vaile.

Bail Joints.

Trucks, Electric

pany of America.
Refiners.
Gt.West.Sm.and Refining Co.

Westlnghouse

American Refl.A LlghtlngCo.
Faries Manufacturing Co.
Western Electric Co.

Leffel

Smith

Cutler-Hammer Mfg.

Co.

Smith-Valle
i

.

Vulcanized Fibre.
Vulcanized Fibre Co.

W^aterWheelGoyernoi'S
Replogle Governor Works,

j

Wires, Copper.
American Electrical Works.
American Steel A Wire Gb.

Qen'l Inc. Arc Lt. Co.
Western Electric Co.
Westlnghouse El. & Mfg. Co.

Central Electric Co.
1
Chicago Insulated Wire Co.
.

Electric Appliance Co.
General Electric Co.

SchoolM and Colleges.
Electrical Engineer Inst.
Internat'l Corresp. Schools.
Union College.

.

Hazard Manufacturing GOij
National India Rubber Go.i>
Okonite Co., The.
Phillips Insulated WireCo
Roebling's Sons Co., J. A,

Second-Band Mach'y.
Co., Chas. E.

Gregory Electric Co.
Illinois Electrical Mfg. Co.
III. J'alntenance Co.

Matthews & Bro.. W. N.
Nat'l Stamping Works.
Rose Electric Company.
Schureman Sc Hayden.
Stewart Electric Co.. John A.
Thompson, Son A Co.

Co., Jas.
Co., S. Morgan.

Sterling Varnish Co.

General Electric Co.

Simplex Electrical Co.
Standard Underground C. Co
Western Electric Company!

Wire. Bare.

Walsh's Sons & Co.

Whitehead Machinery Co.
Slate.
Bonville, Edward.
Maley, Martin.

See

'

Mf^.X!o

Tarnishes.

Rheostats.

o« A.<a.voirti«©rEk©*at«

Car..v'

A

A

Stilwell-Blerce

Be- W^inding— Repairs.
Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman & Hayden.

El.

Turbine 8. IVater Wlieels

Beflectors and Shades.

McNamara

"J.

General Electric Co.

Continuous Rail Joint Com-

Dustm

'.^^•

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co. "
Westlnghouse El. A Mfg. Go.

Morgan.
Stilwell-Blerce Smith- Vaile.
Co., S.

S.

Sons, Mathlas.

Central Electric Company.
Chrlstensen Engineering Co

Jeffrey Mfg. Co.

Smith Co.,

A

Western Electric Co.

Transformers.

Ponder Transmission
Machinery.
Smith

Wire C6.

American Battery

& Company.

Carney Bros. Co.
Chicago Lumber

&

Storage Batteries.

Sold.

American steel & Wire Co.

Elec. Co.

Shelby Electric Co.

Ft.

Mfg. Co.

Nippers and Pliers.

Bail Bonds.

Nernst

&

Dynamos and

(See

Pulleys.

Inc. El. Lt.

El.

Western Electric Co.

Speaking Tubes.

Motors).

General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Company.

Inc. El. Lt.

Allen Co.. L. B.

General Electric Co.
Jeffrey Mfg. Co.
Western Electric Co.

ture Lamp Dept.
Electric Appliance Co.
General Electric Co.

Sawyer-Man

A Receptacles.

PaisteCo., H. T.

Munsell & Co., Eugene.

O. C.

Stanley, Arthur F.

Electric Appliance Co.

C^i* A.ii>tiLeiT3©tip^J.

Co.

liigrhtnlns Arresters.

Bolders, Inc. I<amps.

Hartford
spection

Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

Ft.

Flexible Shafts.

and

American Electrical Works.
Amor. Insul.Wire A Cable Co.
American Steel A Wire Co.

Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Fibre.

Globes

Insulated Wires and Cables—Maffnet W^ires.

Crescent Ins. Wire ACbl. Co.

Crocker- Wheeler Company.
DIehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Fuses and Fuse

Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL A Mfg. Co.

Brothers.

PAfir^ 3*

Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.

American

Electric Appliance Co.

Okonite

Co., The.

Phillips Insulated

Wire

Roebling's Sons Co.,

Co.

J. A.

Standard Underground C. Co.

Western Electric Co.
Western Electrical Sup. Co

February

14.
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THE H.

:

"Camp" Standard

CAMP

B.

CO.

MANUFACTURERS OF=

Vitrified

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.

Installers of

SALES OFFICES:

Room

85 Hartford Building, Chicago.

170

ELECTRICITY FOR ENBINEERS.

FLOTATION
ECORDINO

OF THE MOVING PARTS OF

(TA.IML.eY

ERN/KTIIMO
IS

A.L_I_

510 Marquette Building,

IN AIR

\A/A.'r-riVIET

CURRENT

SLJ3
IM3IOIM
N^ l_^ST REVENOK.

^URRBN-T USED RK^O

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.B^UT

IVIE-rKRS."

STANLEY INSTRUMENT CO.,
GREAT BARRINCTON,

MASS,, U.

S.

A.

New

York.

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,

ACCOMPLISHED BY

IVIiEVOIMETIC
1^ ^A/EA.R.
1^ frfSI^TI^N.

Broadway,

PACIFIC COAST AGENTS:
{San Fbanclsco,

Oal.
Lot ANOELE3. CAL.
Seattle, Wasb.

•

•

^IHIO.

:

WESTERN ELECTRICIAN
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No INFRINGEMENT!
DON'T WORRY
About any

We

stories

hear once

concerning- infringement of turn

in a while that

somebody

is

down

lamps.

infringing alleged patents.

WE ARE NOT THE PEOPLE.
We

own patents on

the Economical

make and market

propose to

the

TurnDown Lamp, ARE ADVISED
Lamp and

THAT THEY ARE

VALID,

Economical

WILL PROTECT OUR CUSTOMERS
Damages and

Against

Suits

for

Alleged

Infringement.

The Economical Lamp is superior to any other of similar intent and 'we have sold more in
three months, as a consequence, than have ever been put on the market before in a like period.

THE ECONOMICAL ELECTRIC LAMP

CO., 123 Liberty St.,

past

the

New York

NO ONE KNOWS BETTER THAN OUR COMPETITORS THAT OUR PATENTS ARE VALID.

AVona
AVonn ^Vheel

THE OIEHL FAN CATALOGUE

Pitman

Yane

Ui-ucket

describe the Coleman device for aifTusing the air over
;4 of the circle. Can be attaohed to any make of Desk
Bracket or Trunion Fan. Operates on any speed or angle.
Positive in operation, attractive in appearance, simple in
construction. Send for prices and catalogue

will

nearly

We will

also describe a

electrolier

newCEILINC FAN, with and without

attachment.

4 blades, 2 or 3 speeds

WRITE US AT ONCE.

Vune Connectlnic
Strip

Guard Support

Diehl Manufacturing Go.
12-Inch Desk Fan with Coleman
Guard and Deflector Attached.

ALL OUR WIRES

ELIZABETHPORT,

Crimshaw.
pfiss

inspection and carry the above

NEW YORK
114. 116

&

MAIN OFFICE:
118 Liberty St..

New

Western
Manufacturers' Agent.

TRADE-MARKS

N.

J.

AOjuatment Hole In Support

Showing Details of Mechanism.
Cannot Get Out of Order.

Raven Black Core.
Raven White Core.
tags. We also manufacture Cflmshawand Competition Tapes ^nd Splicing Compounds.

on our

INSULATED WIRE COMPANY,
York.

branches: j„jCJi',CpAao=s,,

BOSTON

SAN FRANCISCO:
33 Second

7 Otis St.

REPRESEMTINC:
THE ROBBINS & MYERS CO., SPRINCFIELD, O.
INDIANA RUBBER & INSULATED WIRE CO., JONESBORO, IND.
PROCTOR-RAYMOND MFC. CO., BUFFALO, N. Y.
RENIM SPECIALTY CO., BOSTON, MASS.

Arthur

F.

St.

Stanley

BROADWAY AND MAIDEN LANE

NEW YORK.

BLDG.

February

14,
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ON THE MARKET.
Our

sales

during the

1902 were
those of 1901

year

MORE THAN DOUBLE

ABRAHAM LINCOLN
You

can fool some of the people

the people

some

people

of the time.

all

of the time,

of the time, and

but you cannot fool

NOW,
:

all

SAID:
all

all of

of the

IF

THE IMPERIAL
DOUBLE FILAMENT LAMP
were not
to

sell

to

we could not continue
more of the people all of the time.

a great

money

saver,

Bryan=Marsh Company,
510 Fisher Building,
ni2 Lumber Exchange, MINNEAPOLIS.

NEW

YORK.

SAN FRANCISCO.

CHICAGO,

SO Perin Building, CINCINNATI.

BOSTON.

PHILADELPHIA.

WESTERN ELECTRICIAN
^
^

February
- - " ^ "

"
R.

W. LYLE,

President and Manager

B. S.

14,

-

-

BARNARD,

1903

^

Vice-President and Secretary.

9,

Standard Vitrified Conduit Company
In

VITRIFIED SALT GLAZED

UNDERGROUND

CONDUITS AND INSULATORS

Ik

%

^

General Office,

39 and 41

Cortlandt Street

=

-

=

New York

=

ARE
YOU SATISFIED
WITH YOUR. PR.ESENT EARNINGS?
If

not then

why

not encouraLge the use of our

Single Pliase Self Starting A.C. Motors
on yo\ir circuits? Yo\i can materially increase your day
load and consequently n\ake your investments earn you

INCREASED DIVIDENDS.
MOTOR. Can be
MOUNTED ON SIDEWALL
OR HUNG INVERTED FROM
type: "B

Advise us of the difficulties which confront you,
that we n\ay endea-vor to offer a. solution of same.

•

WAGNER ELECTRIC MANUFACTURING COMPANY

CEILING.

ST. LOUIS, MO., U. S. A.

NEW TYPE

M OLONE Y TRANSFORMERS
Highest All-day Efficiency
Electrically

I

Lowest

Possible

Regulation

We

will

ship

and

Core

and

them on

they not be what we claim
will

Commercially
Losses

Ventilation

days'

thirty
for

Perfect

(rial,

should

them, return and we

pay freight both ways.

Western Electrical Supply Co.
ST.

LOUIS, MO.. U.

General

Sales

S.

A.

Agents

^

February

14,
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ELECTRA" FLAME LIGMT
HlfiHEST INTENSITY

MAHVELOUS EFFECT

intensity and brilliancy of light is three

The

"ELECTRA Flame Light
"

Carbons are suitable for

times

types of Open Arc
Lamps, either direct or

that of regular

all

"ELECTRA,"

altematingcurrent.wlth

times that of other carbons, makingthem emi-

slight charge in regulation of lamp.

and

five

nently suitable for all
lighting
purspecial
poses.

nUGD REI5INGER,

Sole Importer,
4 4

Electrical

I i

Broadway,

New York.

Ceco''

Machinery includes:

Direct Current

Motors and Generators.

Alternating Current

Generators and Transformers.

Catalogue 27.

Christensen Engineering Company,
3so:k.:w.:3-phasei "ceco" alternator.

CHICAQO: Merchants Loan

MILWAUKEE.
PITTSBURG:
& Trust Bidg.

WESCO ELECTRICAL
WE CARRY

IN

one of the "most complete

ST.
lines

Gellatly

SUPPLIES

LOUIS STOCK
of

supplies

and construction

material in the U. S., and are prepared to ship

promptly any-

thing pertaining to the operation, maintenance or equipment of
Isolated Plants

and Central

and Tele-

Stations, Electric Railways

phone Lines and Exchanges.

We
guarantee
as

they

We

handle nothing but the
is

can
issue

back of
be

on

all

to

best

our goods.

Our

first-class

catalogues

You ought

very

have

material
prices

and

are

as

our

low

material.

covering our

various

lines.

them.

WESTERN ELECTRICAL SUPPLY CO.
ST. LOUIS,

MO., U.

S. A.

& Co., Times BIdg.

—
WESTERN ELECTRICIAN

the flexible conduit that saves

is

14,

1903

EDISON TELEPHONE LAMPS

CIRCULAR LOO
It

February

The Standard

time.

used in any length desired; cuts
off easy with a sharp knife.
Wire slips thru easy 'count of its

for Visual Signals.

It is

They

save the "Exchange" time and money;
because every lamp is perfect.
Sure to fit.
Sure to burn. The life is extremely long
running into years,

smooth

interior.
Fire, water, dirt and dust-proof.
Nail-proof. It's flexible

And

has

hundred

a

other good
£t sure

qualities.

Electric Appliance Company,
98 and »4

...ELECTRICAL SUPPLIES
y¥. Van Bnren Street,
::

SOFT
GREEN
VOLT

•

General Electric Compaoy, Harrison, N.

MICA

AMMETERS,

ACCURATE.

sr.w yoek,

«lll

SEND FOR 64-PAGe CATALOGUE.

u. I puun II

SSniplBr 0-in.
By

mail, prepaid.

Enameled ,'^45c.

Made

Special Electrical Devices.
Write us for prices.

this quality let us send

ALL OTHER QUALITIES.

IT!

Article That Will Prevent Sparking.
Absolutely will not

gum

the broshes.

dozen Send 5Uc. for trial stlek.
FOE SALE BY ALL SUPPLY HOUSES OR
Sole Alannfbotnrers.
nannfbol
a Aft
CHIPAeo,
fir
Ullai «OB. 100 W^ublD^nD Ktrr,

GONSUMERS CARBON
LANCASTER, OHIO,

in eJzes

2 lo 8- Inch. Dealers send for prices.
We also make Inventors' Models and

you have not used

CARBONS

Block.

^T

If

Prices lowest in the market.

EOc. per stick. SS.OO per

Cambridgeport, Mass.

Bjig-Procf Bell.

sample order.

CHICAGO AND NEW YORK.

keep the Commutator In good condition an* prevent cutting.

"UNIT" ENAMELED RHEOSTATS K • HICLCnnfln
SIMPLEX ELECTRIC HEATING CO.,
CHICAGO, Monadnock

a

EUGENE MUNSELL, & COMPAKY,

The Only

x. y.

Electric Heating Apparatus

you

Compound.

Send for Circular.
L. M. PICNOLET,
78-80 Cortlandt St,

connection for our supply.

Gale's Commutator

etc.

SELLABLE.

VERY SOFT MICA FOR COMMUTATOR INSULATION.
We are the original and largest importers of this quality and have direct

:X^E>E>I>

and Battery

J.

CHICAQO OFFICE, MONADNOCK BLOCK.

A

Locating Faults.

Grounds,

EDISON.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAGO.

POCKET SIZE.
For Testinsr Batteries
Circuits.

to get the

Carbons

of all kinds

and

CO,

U. S. A.

for all purposes.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Street, Chicago.

III.

WE 0«BUY OLD
BELTS The Bossert Electric Construction
ANY
OR
MANUFACTURERS OF

Go.

SCRAPS,

SIZE
CONDITION.

WE

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFO. CORP.
-

"INROE

ST..

STEEL OUTIiET AWD JUNCTIOUT BOXES,
SWITCHBOARDS, PAXEIi BOARDS, SWITCHES, £TC.

CHICAGO.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
ol

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED

PIPE FOR CONDUITS.

Executive Offices, Times Building,

WRITE
for

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y.

NOW

DESCRIPTIVE CATALOG

of

our

IMPROVED ELECTRIC SIGN

The ONLY RELIABLE and SIMPLEST FLASHER IN THE WORLD.
YOU CAN INCREASE YOUR BUSINESS materially by advocating

FLASHED ELECTRIC SIGNS
REYNOLDS ELECTRIC FLASHER MFG.
FoiniLiiy

Hi;VN(iLDS ELKl'TRlC CO.

221 Fifth Ave., Chicago, U. S. A.

CO..

-

February

WESTERN ELECTRICIAN

1903

14,

EUGENE

FRANK N. PHILLIPS, Phcsidcnt.
H.WAGENSEIL, Trcasurcr.

PHILLIPS,

F.

E.

General Manager.

C.

ROWLAND

C. N.

PHILLIPS, Vice-Prks.
Scc.

REMINGTON, Jr

.

WORKS,
AMERICAN ELECTRICAL
PKOVIDEKCE.
B.

•

13

% W.N.MATTHEWS&BRO.

I.

BARE AND INSULATED ELECTRICflRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Store, \V. J. Watson, 26 Corllandt St,
Chicago Store, F. E. Donohoe, 82 Lake St,
Montreal Branch, Eugene F, Phillips' Electrical Werks,

Kew York

MAIN OFFICES AND FACTORIES, PHILLIPSOALE,
Six Years with General Electric Company.

McNAMARA BROS.

THOMAS

ELECTRIC SWITCHBOARDS,
No,

66 Broadway,

Fair Haven, Vt.

for

Catalogue B.

THE BEST

Patent Causes.

It

NEW YORK CIH.

-

Pa'ent Soliciting.

Pays to Get tbe Best from

EDWARD
BONVILLE
Lock
HAVEN, VERMONT.

VERMONT

SLATE

JOHNSTON,

J.

Counsellor at Law,

SLATE AHD MARBLE.
Write

R.I.

Box 24, FAIR

p. O.

I'i'S^i'Ssr,
All

FOB

Slates for Elecfrlcal Purpeses
Sizes of Slate Switchboards.

Best Black Enameled and Marbleized Finishes in Vermont.

Electrical Purposes.

DODGE SUBSTITUTES (?)FOR

ALLEN MAKES SOLDER FLOW
WE PROTECT YOU

BY THIS

EVER SPJLL YOUR ACID BOTTLE?

on a pink
Full Size

ALLEN

Stick Free for Trial,

Li Bi ALLEN COi, Inc.

-

Label

Sole Manufacturers,

You Protect Yourself.
1334 Columbia Ave. Chicago.

Worm's-Eye View.

Vertical or
Horizontal

N.Y. SAFETY

STEAM

Automatic

POWER

CO.,
60S. Canal St.
CHICAGO, ILL.

Engines.
Belted or
Direct

High Speed.

Connected

6

Hlgii

in stock,

New York,

Developing Of

MONADNOCK

E.

a Specialty,

RAIL JOINT

your work.

PAISTE COMPANY.

H. T.

BLK., CHICAGO, ILL.
CnlCAQO

CONTINUOUS

of

K

P

DRAWINGS

ELECTRICAL INVENTIONS

60 per cent,

Philadelphia.

FOR SPECIAL' AND AUTOMATIC MACHINERY.
CEO. M. MAYER, M.

for

JUST SPECIFY

Duty.

San Francisco, Boston,

P A T E N T S — WORKING

you will have just the right thing

Pressure.

Heavy

to 200
H. P.

Designs for

WITH ONLY

FIELDING RECEPTACLES

NEW YORK

PHILADELPHIA

COMPANY

OF AMERICA.
GENL. OFFICES

:

CENTURY BLDG

,

NEWARK,

N,

J,

OVER FIFTEEN THOUSAND
(15,000)
^

>r.-l:
"

^

MILES

IN USE.

Sole

Owners

of the

We manufacture cur

HiEhest Award in its Class at Paris Exposition,
lOUO, and Pan-American Exposition. Buftalo,

Patented August

1901,

. -j

'

^.

NATIONAL CODE STANDARD

~

_____

'

-

_^

__

--

-

- qr^j

—

.

-

under

tlie

patent we

advertise.

the United States and Fobeign Countries.

'

This cut represents the
patent improv?ged American Joint, ready
______
_.
,^^ for use. JIade in copper
^^^^^~^^^^^'^^^^^ - ^=^- ^^^^S^ and tinned steel, for cop

—

:

'

1:

'j^

'

--=^^jr
^^^==^^
-—
-_t-

joints

14, 1900, in

^^_ ^-^^- —jA^
"

Maxstadt Patent No. 655.905

"

-!_^
"

,-^1

li^^g^ggfc^^ 51 a X st ad t
'

.

i;^siL;.^=

.

-

-

-_
,

-

-^^ per and galvanized iron

-

-^^ irtrc.

This joint is absolutely perfect and costs

money than any other
on tbe market. Our Tinned Steel Joints are especially adapted for iron wire, and
give entii;p satisfaction wherever used. Prices and samples on application.
No. 882.

less

joint

"0. K." Weatlierproof Wire,
Slow-BnrDiDg

Weatherproof

and Slow •Bnmiiig Wire,

This

illus-

tration represents one
of the many

different
St V

1

e 3

of

Maxstadt

Fuse Blocks
and Fuse we
manufacture
We can also
furnish

fu-

'paper
wire and
ses,

Prices

and Samples on Application.

sleeves, fuse

llnKs. Write
for prices

and samples.

Phillips Insulated
OHJciB

and

Factorv:

No. 416.

Patented March 31, 1891.
Manufacturers of the Maxstadt Patent Improved American Joint.

Wire Go., CHICAGO DIE & ELECTRIC
LAKE STREET. CHICAGO,

PIWTUCXET.

\k

I

87-91 W.

ILL.

CO..

,

WESTERN ELECTRICIAN
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WAXTED, FOB SAXE
WAJIT CObCnjI

n'milar

ments

insertion

;

POSITIOX Tt'AXTED advertiseless). Sf oo an insertion: additional ZL'ords 2C each.

ments ijo tuords or

POSITION

WANTED.

By a young marrieil man of ovor I0\ears'
practical ex(>erlence consimcUnp :iud o|iofailny
eleclrlc-light jilani--.
Con re\\ ind biirnt-oui
transfonnerB and armatures: in >.hort do anyReferences furnished.
thing around a plant.
Address J. R. BENNETT. Carson City. >Uch.

POSITION

FOR SALE.

and

advertise-

tuoyds or less), $l.JO an
additional v-'ords jc each.

{jo

WANTED.

With some Electric R&itroad or Municipal
Lighting Co.. situated in Missouri or the West
by a youne man with thorough technical eduFour years' practical experience, 2
years in largest electric factory. Eii>erience in
line work and bouse wiring. Now hafe charge
of Benionville Electric-Lignt System. Will conBest of references. Address
sider anything.
BOX 885, BenlOQTille. Ark.
cation.

Electric-light plant located In Western Indiana. Price 18.000, part lime.
Gross receipts
55.000 last year. Will show net income J3,000.
First-class condition— 20-year franchise. For
full particulars address J. G. POMEROY. 309
Dearl»orn St., Chicago.

February

1903

14,

SECOND-HAND
Dynamos and Motors.

We

FOR SALE.

Invite correspondence
with those wishing to
buy or sell.

Controlling interest with management of
Water, Electric Light and Gas Plant. Good
town of 20,000 population. Keasons for selling
larger interests demand attention.
Address
BOX 166. care Western Electrician, 510 Marquette Building.

SCHUREMAN & HAYDEN.

FOR SALE.

140 S. Clinton

2-100 K. W. General Electric 500-volt Renerators. t975
each. 1-100 K. W. 250-volt GeDCral Elcctrlo penerator.
1-80 K.W. 500-Tolt.Sprague. 8600.
(975.
1-75 K.
500- volt. WOO.
75 K.
1
alternator 125 cvcle, latest type.
I«M 2-1300 lipht Slattery alternatorfl, WOO. 2-l.WO Ugtit

St.,

Ghleigo.

W.Rae

W. Wood

New

Ft. Wayne alwroators, l Slatterj" typo with new toothed
armaiures. (550 each. 1 2000 light Ft. Wayne alternator,

tooo.
1-80 K. w. WestlnchOQse new toothed armature, W75.
1.60 General Electric alt«matornew toothed armature,
W.W. 1-750 IlKht Slattery alternator. R76.
1-20 light
an.' dynamo, (00. 1-30 light Sperrj- arc
dynamo. ClOO. l-*0 light
arc dynamo, »175.
3-.W light 1200 C. P. T. H. (Rlngarmftturea),KMeacti,
1 ::. light 1200 C. P.
8325.
T. H.
2,
12.
2 and
12 arc lampa in good condition, 13.75 each.
arc
tamps, So.OO each. Shallenberger and Schaefer meters,
(3.25 each- Duncan meters. W.50 each.
meters.
(8.75 each. General Electric type F traneformers, (5.00
each Q p. Send for complete list.

Wood

Wood

WANTED.
Young man up

to dale on switchboard and
other inside work, as assistant lo supeiinten-lpromising
eni in an exchange of 600.
position for the right party.
Address N.

A

HEINEMAN,

Pres.

Wausau Telephone Co

Wausau, Wis.

M

Wood

K

M

ENGINES.

K
Wood

84x60 950
28x48 750

Tbomsoa

Corliss.

23x60 460 H.
20x48 300 H.
18x42 250 H.

NATIONAL STAMPING WORKS,
Cor. Michigan SI. and La Salle Ave.,

Chicago,

H. P. Internat'lPower Corliss.
H. P. Barrls Double Eccentric
P. George H. Corllst.
P. Harris Oorllss.
P. Greene Corliss Double

Eccentrics.
18x42 225 H. P.

III.

Hamilton

Tandem

Compound

WANTED.
There is an opening for a beginner, at moderate
salary.on theeditoriftlsiatr of a technical journal. Applicants should state In theirown handwrttlntr. quallhcations and salary expected
Address BOX 167. care Western Electrician.
510 Marquette Bldg., Chicago.

Notice Is hereby given that sealed propo8»lB
up to 6 o'clock P. M. Monday,
February 16, 1903. by the City Cleik or Mayor
will be received

Cross Compound Automatic.
15 and 23x17 300 H. P. Mcintosh Seymour Tandem Comp. Railway Encine.
13 and 18x24 200 H. P. Atlas Tandem
Compound Automatic.
18x24 250 H.P. Atlas Heavy DntyAuto'c.

of the City of Dexter. Missouri, for the sale of
the electrlc-llght plant now operated by said

WANTED.
By well-known

Corliss.
16x42 160 H. P. Wetherill Corliss.
14x36 135 H. P. Hamilton Corliss.
12x36 100 H. P. St. Louis Corliss.
12x36 100 H. P. Hamilton Corliss.
12x24 70 H. P. Sioux City Corliss.
24x48 500 H. P. Buckeye Automatic.
16V4 and 28i4 x 27 400 H. P. Buckeye

Light Plant for Sale.

city.

Electrical Mfg. Co., a

man

to

Department and to do road
called upon. A technical graduate
with experience in both alternating arid direct
current work preferred. Address, giving expeassist in the Testing

work when

rience In detail, salary e-tpected, etc BOX 165.
care Western Electrician. 510 Marquette Bldg.,
,

Chicago. IlL

WANTED.
An eetabUshed manufacturing company in

the

supply line requires several
State age. previous experience, salarj- required, etc. Must be thoroughly
competent to handle first-class trade. Address
BOX 164, care Western Electrician.
electric railway

Bids will also be taken for furnishing the city
with from 6 to 12 arc lights and Ifi clusters (3
to cluster) of 32 c.-p. to each lamp.
Liberal
20-year franchise will be given to purchaser,
which can be had on application February 1st.
Certified checks of

18x24 250 H.P. Meyer Hvy.Duty Auto
11x22 75 H. P. Buckeye Automatic.
7x10 20 H. P. Atlas Automatic.
6HX10 23 H. P. Buckeye Automatic.

c.

WHITEHEAD MACHINERY

$500 must accompany bids.
Webb Watkins, Mayor.
B. F. Metz, City Clerk.

Throttling.

BOILERS.
One 326 H.

Coiliss.

12 and 22 by 42 250 H. P. Atlas

22x36 300 H. P. WilUams, White 4 Co.
Box Bed Throttling.
18x28 200 H. P. Williams, White i Co.
Box Bed Throttling.
14x24 136 H. P. Feattaerstone Box Bed

P.

Heine Watertube Boiler.

Two 300 H. P. Heine Watertube Boilers.
Two 250 H P. Babcock & Wilcox Watertube Boilers.
Sl WUcox Watertube Boilers.
Two 72x18 Tubular Boilers. 125 pounds.
Three 72x16 Tub. Boilers, 100 pounds.
Three 66x16 Tub. Boilern. 100 pounds.
Two 60x18 Tub. Boilers, 100 pounds.
Six 60x16 Tubular Boilers. 100 pounds.
One 66x16 Tub. Boiler, 100 pounds.
Two 54x14 Tub. Boilers, 100 pounds.
500 H. P. Excelsior Heater.

Two 150 H.P. Babcock

H. P. Wheeler Heater.
H. P. Baragwanath Heater.
H. P. Kroeschell Heater.
H. P. Berryman Heater.
Single and Duplex Pumps, all sizes.
Belting, Piping, Valves.

300
300
200
150

CO.,

Davenport,

-

la.

MOTORS WANTED.
RepairsandSegono-Hand Machinery.

500-VOLT MOTORS, FROM TWO TO
PIPTBEN HORSBPOWER.

additional salesmen.

ROSE EtECTRIC

STREET RAILWAY, LIGHTING AND POWER.

ST. LOUIS.

CO.,

Write for List of Machines.

FOR SALE.

WANTED.
First-class

salesmen

A lot of new rheostat frames, without resist,
ance wires, cheap. Old material and machin.
ery of all kinds purchased.
WALSH'S SONS & CO.,
257 Washington Street, Newark, N. J.

ILLINOIS ELECTRICAL MFG. CO.. PEORIA, ILL.

for electrical

machinery. Only those possessing
60-K. W. EDISON, 500-VOLT.
an engineering knowledge that will
ForSale.four eO'K. W. Edison Ganeratort, SOO
qualify them to completely negoti- Volts, F. 0. B. Cars, Hamilton, Ohio. Each S460
ate the sale of both alternating and ROSE ELECTRIC CO.,
ST. LOUIS.
direct-current machinery need apply. State experience. All applica- FOR SALE— Immediate Delivery
tions treated confidential. Address
BOX 168, care Western Electrician,
610 Marquette Bldg., Chicago.

3500HorsePower
babcogk& wilcox

RY.

GENERATORS.

4-500 K. W. Gen'l Electric.
1-250 K.W.Weatinghouse.
1-160 K. W. Westlnghouse.
1-120 K. W. C. i C, 6 pole.
2-100 K. W. C. * 0., 6 pole.

regory:

(S

ELECTRIC

CO.
M-62 S.CLINTON M. CHICAGO

dynamos, motors, metersand Iransformei
llGted by this Company are at their uarehouhe
ready for Immediate dellverv.

BOILERS

All

FOR SALE.

Altc-nators 125-133 cycles. 1.100 volts.
WestinghoiiBC. wiib ocaer.
K. W. Stanley iudiicor. wlih evciipr.
K. W. Wood (3 bearin;,'s). with exciter

T»0
One

1—400K. W.
1—200
2—200

1— 150K.

2—150
2—120

K.

W.Siattery (3 bearings). Kigiaraaiu
W. General Electric monocyclic.

K.

W.

WestinKhoii.'.e.

1- 120 K. W. General

Electric type A S. 120.
12—120 K. \S. General Klectric type A. 12ii.
2— no K. W. General Electric type A. S. DO.
1— 90 K. W. Wesllngbouse.
4- 75 K. W. Wood.
6— 60 K. W. General Electric A. 60.
2— 60 K. W. WestinRhouse.
LarKe stock of direct-current machines.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparaiut•

(tllly

guaranteed.

B, &>

Three B.
B.

&
&

W., 285 H.

P. each,

160

lbs.

W., 275 H. p. each,

UO

lbs.

W.

175

Above six boilers

Two

Two

B
^ow

&

B.

&

lo

W., 275 H.

P. each,

140

W., 150 H. p. each, 140

310
32s

Now o^ratln{

h.

110

v..d.c.

Russell engine.

1-30 K. W. C.

& C.

110

v.,

Atlas engine.
1-5 K.W. Perrltt.llO v., d.c.
double Sturtevant engine.
1-4K. W. N. Elec..liOv..d.
c. automatic engine (new).
1-3 K W.N. Electric. 110 v.,
d. c.

d. c.

auto. en., (new)

Motors

II

Dynamos.

110 and 220 and 500

volts.

DIRECT CONNECTED. THOMPSON, SON &C0.
1-80 K. w. Jenny, 110 volt, 114,116, n 8 Liberty Street,
d. c.

NEW YORK.

Russell. 4 valve engine.

U.S. METAL

POLISn

OLISMES ALL METALS.

GEO.W.

hOFFMAN

lbs.

lbs.

Id Davenport, Iowa.

One Heine.

1-.T75H. P, National watertube
1-2.50 H. P. Sterllns watertube.

& Wood.

1-50 K. W. Walker, 110 v.,
d. c. Russell engine (new).
1-43 K. W. Westlnghouse,

H. p.
125 lbs.
Wattrbury, Coda.

operallaE It Slattr Cotton Compaoy,
Pawtucliet, Rbode Island.

Two Heine

volts, d. c. Ball

ALTERNATORS.

2-150 K.W. Q. E., 60 cycle, 3
phase. 2080-2800 volts.
1-216 K. W. Stanley, 2 phase
ENGINES.
133 cycles. 1200 volts.
3-18x30x16 Westlnghouse.
2-16i23il7 Mel. & Seymour. 1-150 K.W. Stanley 2 p.. 125 c.
2-15x24x18 Armlngton & Sims 2-120 K. W. G. E., 125 cycle.
single phase. 1100-2200 volts.
18x14 HxlOH McI. & Seymour
2-75 K. W. Stanley, 2 phase,
2-22x33 Buckeye (new).
133 cvcle, 1100-2200 volts.
1-22x48 Harris" Corliss.
1-60 K. W. Stanley, 2 p.. 60 c.
1-20x48 Wheelock Corliss.
2-60 K. W. Stanley, 2 p., 125 c.
1-18x42 Allis Corliss.
460 K. W. G. E.. S. P., 125 c.
1-14x36 Allis Corliss.
2-30 K. W. Westlnghouse 125
1-I8:,4xl8 McI. * Seymour
cycle, single phase.
2-13x12 Armlngton & Sims.

BOILERS.

heine^'Yafety

3-267 H. P. Abendroth & Root. 4-76 K. W. G. E., 110 volt,
1-100 H. P. Babcock & Wilcox.
d. C.Ames tandem engines.
RETURN TUBDLARS all sizes 1-60 K. W. West. Elec., 110

p.

mo

ibs

H.
p.
each, 140 Ibs.
al L. Hoi'er Brewing Company,

180
150
120
90
200
160

K.
K.
K.
K.
K.
K.

W. 60 cycle G. E.. 2.000 volt.
W. 60 cycle Ft. Wayne. 1,100
W. 60 cycle O. E., 2,000 volt.
W. 60 cycle G. E., 2.000 volt.
W. 60 cycle Stanley, 2 phase.
W. 60 cycle Stanley, 3 phase.

volt.

175 K. W. Edison bipolar railway generator.
100 K. W. Ediion 140 volt.
66 K. W. Jenny 140 volt.
50O H. P. Cooper Corliss Engine.
28x48 Allis Corliss Engine.
10x13 Frost Automatic Engine.

Also Motors, Boiler., Pumps, etc.
Write for our Stock List number 51

Colambus, Ohio.

Whitehead Machinery Company

DAVENPORT, IOWA.

1625

ILLINOIS

MAINTENANCE COMPANY.

MARQUEHE

BLDQ.

CHICAGO.

CHICAGO
EDISON COMPANY
REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NICHT.
1280.

Machine and Carpenter
Work of AH Kinds

Correspondence Solicited.

Dynamos Armatures,

FIRST-CLASS EQUIPMENT THI

Motors, Arc Lamps,
Fans, Instrumcnrs.

:

February

:

14,

:

;

:

;

WESTERN ELECTRICIAN

190.3

IS

WE BUY OR SELL

PEREMPTORY SALE OF

WE BUY AND SELL ALL

VALUABLE PATENTS.
By virtue of decrees of the Circuit t'ourt of
ttie'United States, fur the District of Maryland,
entered in the case of ALBERT II, HENUKRSON vs. ELl.VS E. RIE3 pendin.ii in that Court,
the undersigned .Special Masters wereapitointcd
and directed to seli at public sale all of tlitright, title and interest oC the parties to said
case in and to the following Letters Patent
of the United States, as well as the inventions
described in applications for Letters Patent
which are now on tile in the United States
Patent Office, enumerated below, although some
or all of the said applications have become
forfeited under the Statute for want of prosecution within the statutory period since the last
official action upon them; yet it is possible that
some or all of the applications might be renewed under the circumstances:
Automatic Signaling Device for Railroads
334, 19i, .lanuary 12, 1886,
ElectrlcWeldlng and Tempering:

( t )

Number

370,-2S'2, September 20. 1887
3Sti,0SS, .Tulv 10, 1888;
-102,107, Aprir23, 1889;
402,108, April 23, 1889;
444,855, .January 20, 1891;
453.162. May 26. 1891;
453.163. May 26, 1891:
453.164. May 26. 1891;
564 463, .July 21, 1896;

499.040, June

6,

;

1893.

Applications:
Serial Kumber 280,521, filed July 20. 1888;
Sept 15, 1888;
285,555, "

301.915.
407,479,
473,878,

••

'
"

March

1889;
Jan. 6. 1893;
May 11, 1893.
5.

Electric Riveting

(3)

CD

Electrical and

Steam

CO

MACHINERY

CO
CO
as

Number 403,374. May
404,306. May
452.042. May

14. 1889;
28, 1889;
12. 1891;
465.089, Deceml)er 15, 1891.
Electric Soldering:
(4)
Number 485,017, October 25, 1892.
(B) Electric Heating;

April 24, 1888;
381.816, April 24, 1888;
381.817, April 24, 1888:
381,818, -ipril 24. 1888;
381,819, April 24, 1888.

CO
Recognized a great factor ia electrical problems
for twenty years.

DIRECT-CONNECTED UNITS.

ARMATURE FIELDS REWOUND.
We make a specialty of Drop Forged

300 kw., General Electric 500-550-TOlt Generator, direct connected to
Tandem Compound, 16 and 30x48 Whetherill-Corliss Horizontal
Left-hand Engine.
187% kw., Westinghouse, M. P. 8, 120-volt Generator, direct connected
to Westinghouse Compound Engine.
50 kw., Westinghouse, 6-pole, 110-volt Compouiid Generator, with 13x12
Ames Automatic Engine. But little used, as good as new.
50 kw., Commercial, M. P., 125 volts. Compound Wound Generator,
with 8%-13xl2 Armington & Sims Tandem Compound Engine.
One year old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-TOlt Westinghouse Generators, direct connected to self -oiling Ball Engines.
25 kw., General Electric, 110 volts, 4-pole. Compound Wound Generator, with 9%xl0 Armington & Sims Engine.
2—25 kw., 125-volt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.

Commutator Segments.

CENERATORS-500
6— Edison, No. 20, 60 K. W.,
6— T. H. D— 62. each
6— Edison, No. 60. 175 K. W

W

—

and Motors:
Number 380,138, March 27, 1888 (Coil).
381,421, April 17, 1888 (Generator),
390.904, October 9, 1888 (Motor),
390.905, October 9, 1888 (Generator).
390.906, October 9, 1888 (Generator).
(7 ) Overhead Conductors for Electric Railways
Number 392,757, filed November 13, 1888.
Application:
Serial Number 250,090, filed

September 21,

1887.
Brake and Traction Systems

(8)

Subject to
1887:.> Licence to Otis
1887; i Elevator Co.
'for ElevatorH.
I

Number

356,963, Feb.
356,964, Feb,

452.041,

May

1,
1,

H.

P.,
P.,
P.,

—20

1—10 H.
1—15 H.

P.,
P.,

409,757, August 27, 1889;
"
409,756 August 27, 1889.
(10) Electric Railway System:
Number 386,086, July 10, 1888;
409,237, August 20, 1889;
411,301, September 17, 1889;
417,338, December 17, 1889.
Applications
Serial Number 188,083, filed

January 9,1886;

368,194, filed Oct. 15. 1890;
366.] 95. filed Oct. 15, 1890;

395.231

filed

June

5,

1891.

(11) Railway Systems, Transformer:

Number 402,971. May

7. 1889;
431,482, July 1,1890;
622,865, April )1, 1899.

(See note
below).
Applications:
Serial Number 248.405, filed Aug, 31, 1887,

298,726, filed Feb. 5, 1889.
(12) Induction Railway:
Number 458,859. September 1, 1891.
Applications:

Number 429,182,
442,058,

filed
filed

April 14. 1892.
Aug, 3, 1892,
Snow from

(13) Apparatus for Removing Ice and

Railway Tracks:
Number 390,619, October 2. 1888,
Sale of patent No, 622,865 subject to the
Note
terms and conditions of agreement between
Ries tt Henderson and George Westinghouse.
dated November 22, 1893. Recorded Liber V
sixty-three, page four hundred and si.v of
transler of patents.
The foregoing patents and the inventions described in above applications will hQ offered for
sale by public auction by the undersigned, at
the Real Estate Kxcbange, southwest corner of
Lexington and Saint Paul Streets, Baltimore,
Maryland, on Tuesday, the 3rd day of March,

2

—150

2—110

kw., M. P. 6, Westinghouse.
kw., 4-pole Eddy.

12 and 20x36 Slater Engine

M.

The property will first be offered in separate
.groups as above numbered and will thereafter
be offered as an entirety. If the highest bid for
the property as an entirety exceeds the aggregate of the highest bids for the separate groups,
the highest bid for the property as an ent rety
will be accepted; otherwise the highest independent bids for the separate groups will be
respectively accepted.
Terms;

GEORGE WHITELOCK,
701 Maryland Trust Hldg,

SPECIAL JIASTEES
N.

STEELE.

P.

POE,
Counsel.

900

phase. 2,200 volt generator, belted to

one 24 and 48x60 cross-compound
condensing Cooper Corliss engine,
complete
25,000

MOTORS.

200— New 25

H. P. motors, complete with
pinion gear and gear cases, each

$260

CONTROLLERS.

100—' 'K" Controllers, each
25— B.-2 Controllers, each

860
70

ENGINES.

1— Tandem Compound Ball, Sand 13x12..$
2— Tandem Compound Ball, 9 and 16x12.
each

—Russell Automatic, 15x20,

4

2— Porter-Allen,

4-pole Walker.
4-pole General Electric.
kw., Edison Bipolar.
kw., Thomson-Houston.
kw., Thomson-Houston.
80 kw., Detroit

kw,
kw.

700

each

16x20. each

1—11 and 17x14 Cross-Compound Ideal.
2—21x18 Armington & Sims, each

1— Porter-Allen. 21x36

1,000
1.400
1,500
1.500
4,000
1.500
6,000

.

r...

1— Porter-Allen, 28x42

1— Hamilton-Corliss, 14x42
1-St. Louis Corliss, 30x54
1— Pennsylvania Iron Works Corliss, 28x

2—
5— D62 Thomson-Houston,

800

81,000

4,500

60...

2—Lane

<fc Bodley.
24x60, designed for
Rolling Mill worli, for the pair
S.500
1—20x48 Wheelock
2,250

ENGINES.

1— Double

Tandem Compound.

2— Armington & Sims. 13x12
1— Taylor-Beck, 12x14
4— Houston, Stanwood & Gamble,

Wheelock, 20x48

4,000
2,000

l_Wheelock, 20x42

400
300
Cross-

Compound, 16 and 22x22

6

—Cooper

1,250

Cross-Compound. Non-Con-

densing. 36 and 60x60, new. never

having been shipped from factory.. 23. 000

5— Tandem Compound
3

Ball,

12and 20x16 3,500

—Skinner engines, 17x18. with air com-

760

pressing cylinders attached, each...

BOILERS.

4—72

inches x 16 feet tubular boilers,
with 72 4-inch tubes, each
S 460
4—66 inches x 18 feet, with 66 4-inch

3—66
1—72

tubes, each

460

inches x 14 feet, with 66 4- inch
tubes
inches x 18 feet, with 66 4-lncb

350

tubes, each

450

2—Sterling water tubes, each 350 H. P.,
per H. P
2— Hazelton. 500 H. P. per H. P
2— Clark, 150 H. P. water tube boilers,

6
1

,

No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.6 amp.

M. D. 2 T.-H., 50

light, 9.6 amp.
L. D. 12 T.-H., 75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

perH. P

6

TRANSFORMERS.
sizes,
per

72 K. W. assorted

1— 60-ft.

A large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

tvpe G.

30c.

light.

FERRIS WHEEL.
SHOOT THE CHUTE.

Ferris wbeel.electricallv driven, $1,000

1— Shoot the

Chute, steel construction. 60
feet high and 800 feet long, complete
with boats
$5,000

;

WORK

CAR.

all. 40 ft.; length inside cab. 29
height over all, 12 ft. 2 In. height of body.
10 in.; width of body inside. 7 ft. 6 in.;

Length over
ft.

8

;

ft.

width of body outside, 9

ft.

;

width of large side

height of large side door. 5 ft. 8 In.
ft.
length wheel case, bolster to bolster, 21 ft.:
B.
trucks, latest type Jackson A Sharpe M.
axle, 4^ In.; wheels. 33 in., 2?^; in. thread,
\ in. flange. Equipment, 4 Westinghouse No.
38 B geared to 35 miles per hour; two trolleys,
double end control; Chrlstensen air brake,
double end. Gauge, standard 4 ft. 8H iu. Motors
inside hung. Car equipped with M. C. B. couplers for hauling standard freight cars. Car complete In every respect and as good as new; has
been in use about four months hauling gravel
only and embodies every modern improvement
known. Price $6,000 f. o. b., Cincinnati.
door. 5

;

C

WRITE FOR OUR LATEST CATALOGUE.

CHARLES

810 Maryland Trust Bldg.
Baltimore. Md.

JOHN
JOHN

82,250

Arc Dynamos with oil regulators.
practically new, each
8
K. W. Westinghouse 60-cycle, 2-

\ deposit of S500 will be required at the time
and place of sale from the purchaser of each

ARTHUR STEUAET,

P. M.,

1—750

ARC GENERATORS.

CASH ON R.ITIFICATION OF SALE.

group, or a deposit of $5,000 from the purchaser
of the entire property.

120 R.

ARC LIGHT GENERATORS.
10—No. 10, 100-light, 9.6 amperes, Brush

14x14 Eice Automatic.
16x16 Rice Automatic.
13 and 23x17 Tandem Compound Mcintosh & Seymour.
10x18x20 Payne Compound.
13x12 Armington & Sims.
12 and 20x12 Westinghouse Compound.
7x8 Payne.
18x42 Allis-Corliss.
18x48 Geo. H. Corliss.
16x42 Greene.
13x12 Erie Ball.
10%xl6%xl2 Cross Compound Armington & Sims.

:

190:). at 1 o'cloeli P.

K. W.. G. E.
direct connection, speed,

RAILWAY GENERATORS.
2—500 kw., 6-pole General Electric. 1—100
1—270 kw., 4-pole General Electric. 3—100
2—200 kw., 4-pole General Electric. 1—100
1—200 kw., M. P. 6, Westinghouse. 2 — 90
1—175 kw., M. P. 4, Westinghouse. 1— 80

CENERATOR-220
Volts.
6 pole (new)
$2,400
10 Volts.
GENERATOR-I
design, 14 pole, for

each

12, 1891.

January 22,1887.
(9) Conduits for Electric and Cable Railways
Number 338,556, March 23, 1886;
352 265, November 9, 1886;
370,283, September 20, 1887;
383,770, Mav 29, 1888;
386,085, July 10, 1888;
386,087, July 10, 1888;

.Serial

2—210

Westinghouse, Ind. Motor, 200 volts, 60 cycles, 2-phase.
Westinghouse, Ind. Motor, 220 volts, 60 cycles, 2-phase.
G. B., Ind. Motor, 220 volts, 60 cycles, 2-phase.
G. B., Ind. Motor, 220 volts, 60 cycles, 2-phase.
G. B., Ind. Motor, 220 volts, 60 cycles, 2-phase.

Application;
serial Number 242,122, filed

300

W. Westinghouse, without exand switchboard instruments,

1— 200K. W. -Triumph,

G. E., 2,400 volts, 50 cycles, 3-phase.
G. E., 2,300 volts, 40 cycles, 3-phase.
G. E., 2,000 volts, 60 cycles, 3-phase.
Stanley, 2,400 volts, 60 cycles, 2-phase.
Stanley, 1,000 or 2,000 volts, 133 cycles.
3—150 kw. G. E., 2,300 volts, 60 cycles, 3-phase.
2—120 kw, G. E., 2,000 volts, 125 cycles.
1—100 kw. G. B., 2,080 volts, 60 cycles.
1— 60 kw. G. E., 1,040 volts, 125 cycles.
1—A35 T.-H., 1,000 volts, 125 cycles.

1—20 H.

W

1.100 volts
300
2—1-00 K. W. Q. E. mono-cyclic, with exswitchboards complete,
citer and
each
volts,
1,100
1.200
2—180 K. W. Stanley, 1,100 and 2,200
volts, with exciter and twitchboard
Instruments, each
1,500

—250

1—30 H.

K.

citer

kw.,
2—200 kw.,
1—300 kw.,
1—200 kw.,
1—150 kw.,

1

400
500

$

volts

1—60

ALTERNATING.
2

Volts.

each

1,200
l-General Electric, 100 K. W., 6 pole... 1,400
2— General Electric, 100 K. W.. 4 pole. .. 1,200
l—Westingbouse, 175 K.
2,000
1— General Electric, 250 K.
2,250
4 T. H., 270 K. W.. arranged to be driven
witD a single pulley clutch coupling
on either side of pulley, per pair
5,000
2— T. H.. 500 K. W.,each
4.550
1—35 K. W. Westinghouse, with exciter
instruments.
and switchboard
1,100

Number 381,816.

Applications:
serial Number 266,710, filed March 9, 1888;
April 11, 1888;
270,245. '
••
"
April 11, 1888.
270.246, "
Induction Coils. Dynamo Electric Machines
(6)

CD

03

:

Number
(2)

KINDS

II

Broadway,

NEW YORK.

E.

DUSTIN CO.

JOHN

Storehouse, ORANGEBURGH, N. Y.

A.

STEWART ELECTRIC

430 Sycamore

CO.

Factory and Warehouse:

offices:

I

St.

LUDLOW, KY,

CINCINNATI, OHIO.

WESTERN ELECTRICIAN

i6

ARNOLD ELECTRIC
I

Engineers, Contractors for Complete
Electric Plants. Results Guaranteed.

M

r-,

riTE

1539.

MARQUETTE

NEW YORK OFFICE:

711

BROWN
i

TRANSIT BLDG.

M.

^2

I

G. W., M.

Am.

M.

C.

14.

1903

Hartmah.

Carman, Chas. Whitney
&Co.,

ELECTRICAL CONTRACTORS,

BRYAN, WILLIAM

W. Cahman.

C.

E. Leasure.

& LEASURE,

j

CONSULTING ENGINEERS,

312 Fisher B[;ilding,
TelephoDe Harrison 3698.
CHICAGO.

BLDG.. CHICAGO.

a

BISSELL,

E

Chas. L. Brown,

POWER STATION Co.

February

88 La Salle Street, CHICAGO.

Lony Distance Phono Central2H8,

Crumb, W. H. & Company

H.

Engineers

Soc. M. E..

SCHOTT, W.

Contractors,

Spkciat.tiks— Central Stntton Heating Plants.
WatL-.- W111KS st._iuii Plaiit^^. Electrio Light.

construction.

Lincoln Trust IJuilding, ST. LOUIS.

1263

E.|

Munadnock

Chicago.

EUlg,,

Humphrey, Henry H.,
CONSULTING ENGINEER.

Iowa State College, Ames, Iowa.
Consulting Mechanical Engineer, Lighting,
Power. Pumping and Heating Plants tested
Economy and Pi
/.\L> DESIGNED,
Engines and Boilers.

Slite

1305,

Automatic Telephones

sirei;: itiillway I'liuita.

T220-21

Marquette

Building,

CHICAGO.

STANTON. LE ROY W,
Consulting Teleplioue Engineer,
|

ST. LOUIS.

Chemical Bi.nc,

Gas imd

plans. SpeciUcatlons and Supervision o£ Instaiiutloii of complete telephone plants.
Special Reports on Telephone
Pri. pei'tied and ApiiarucuH.

Central Lighting Stations,
Electric Power Transmission.

t

H.

ENGIXEER AND CONTRACTOR

telephone engineering and

Consulting Mechanical and Electrical
Engineer.

411

i:iecivical

Uldj,'.,

Cleveland,

Ohu

Switchboards

and

MANUFACTURED BY THE

A^txtorMiatlo E^leotrio Coirxj>a.n5r,

HOMESEEKERS' EXCURSIONS
First

and Third Tuesday Each Month
—VIA —

Otiloagro,

Schenectaay.N.V.

Founded 1795'

\

EXGINEKRING SCHOOL, ESTABLISHED

1840.

CHESAPEAKE AND OHIO RAILWAY
VIRGINIA,

NOKTH AND SOUTH

'

CAROLINA.
For rates and informatlOD apply
I.

P.

Q^^^ ^^^

to

PROF. O.

Consulting Engineer

SPINING, K. W. P. A. C. & 0. Ry.
234 Clark St., Chicago. III.

Engineering

SsLtiitar^
^rrtcJionof

New

H.

LANDRETH

York State Board of Health.

PROF.

C.

p.

STEINMETZ

Special Electrician General Electric Co.

Exceptional
the

General. Electric

address

For information

facilities offered

H. KILLEN, Land

&

Industrial Com'r;

Ry.,

MILWAUKEE.WIS.

EDISON
BATTERY FAN OUTFITS
...WITH...

President or Dean of
::
::
::
Union College.

the

through the co-operation of

AUTOMATIC

W.

JAS. C. POND, General Passenger Agent,

in

Electrical Engineering

1

Northern Wisconsin offers the finest opportunities for niBnufacluring and settlement.
Fine grazing lands, hardwood timberand splendid soil for the settler; Iron ore. clay, marl
and kaolin for the manufacturer, are awaiting
those who seek tbe opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.

Wisconsin Central

Undergraduate and Graduate Courses

^rrt=c;rof

S. A.,

Northern Wisconsin Resources.

UNION COLLEGE
Courses

XJ.

Co.

EDISON PRIMARY CELLS
Are the only efBcient battery fan outfits on th9
market. Invaluable for the sick room.

DOOR
SWITCHES.

Your

Books

Electrical

of the

Electrician

Publisiiing Co., Suite 510 flarquette

THESAMEHIGHGRADE
AS OTHER SWITCHES
BEARING THIS
«*.

BUY

Bldg., Cliicago.

You

will save

TIME and

MONEY by doing so

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
610 WILSON AVE., CHIGAGO,

CO.,

ILL.

KOKOMO TELEPHONES
\^

Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES

M
MANUFACTURED BY

THE HART MFG. CO.
HARTFORD, CONN.

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

Write for Catalogue No.

4.

MFC. CO.,
TELEPHONE AND ELECTRIC EDISON
FACTORY,
NEW YORK OFFICE,
MFC. CO.,
KOKOMO, NO.
I

Orange,
U.

New
S.

Jersey,
A.

83 Chambers Street.

CHICAGO OFFICE, 144 Wabash

Avenue.

February

f

14,

WESTERN ELECtRIClAN

1903

Kellogg Telephones
IN

EVERY PARTICULAR. THE BEST.

Our Ma.gneto Telephones a-re positively \inequaled in the ^vorld — and our prices are right.

We

ca-n quote yovi a.ttra.ctive prices

kinds of
Cables.

17

^
i

on all

Magnet and Switchboard Wire and
PARATUS. THIS

KELLOGG SWITCHBOARD
SUPPLY COMPANY.
Green

and Congress

9

Streets,

and

CHICAGO.

THEY WANT GOOD TELEPHONE APEVIDENCED BY THE FACT THAT
THERE ARE OVER

IS

15,000 S&CTELEPHONES

i

AND

44 EXCHANGES
.

USING STROMBERG-CARLSON
APPARATUS

EXCLUSIVELY
(Vfi/r^ C/S

FUR r/YFR_

INTERNATIONAL TRANSMITTED
STANDS UNEQUALLED

i

FOR,

IN

Workmanship,
Efficiency and

D. C. Lingo.

State Representative, Fort Worth, Texas.

Durability.

NOT SO MUCH WHAT YOU PAY
FOR TELEPHONE APPARATUS BUT TO
GET WHAT YOU OUGHT TO HAVE IS
THE POINT.
IN OTHER WORDS, QUALITY COUNTS.
IT IS

It Is

Clear, Distinct and Powerful.

IMPOSSIBLE
to

become packed

or deadened.

We manufacture a full line of public ex
change central energy and generator call
Telepliones and multiple and trunklng

PATENT ALLOWED.

switchboards.

Correspondence

INTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

Stroinberg=CarIson Telephone Mfg. Co.

solicited.

ROCHESTER,

CO.,

CHICAGO,

CHICAGO,

N. Y.

ILL.

U. S. A.

"SHAWMUT"

It

requires

Capital,

Knowledge and Good

ENCLOSED FUSES

Electrical
Hfleclianics,

as well as Patience, to mal(e a

SUCGESSFULTELEPHONE.

AMERICAN
GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL
BOARD OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.

LET US SEND OUR

CATALOGUE

AWERICAH

AND TALK PRICES

39

ELECTRIC

CO

TELEPHOHE

JACKSON BLVD.. CHICAGO

THE NEW SHAWMUT INDICATING FUSE.

ION
THE BECKER TERMINAL HEAD.

IndicatiD^ Type P fuse, showing red indicating disc.

Indicating Type

P

Fuse, blown.
25-pair Becker Terminal

CHASE -SHAWMUT

A

CO., Boston,

MANUFACTURERS,
New York Representative:
WM. S. BROWN, 39 Cortlandt
New York City.

St.

THOMAS

G.

Western Representative:
DRIER CO., 128 W. .Taclison Blvd.
Chicago, lillnols.

Head wiih

lid

secured to head and fuses in position.

sneak currents or high potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. Wecan supply anything^n the telephone line. Prices reasonable.
practical, absolute protection against lightning:,

CENTRAL TELEPHONE AND ELECTRIC
Cbicago
59 W. Jackson BouL
Office:

Post-Glover Electric Co.,
Cincinnati Agents.

CO.,

«°^ Market

Street,
ST. LOUIS.

W. G. Nagel

Electric Co.,

Toledo

Agents.

(O.)

WESTERN ELECTRICIAN

i8

February

1903

14,

DEPARTMENT OF BOILER FEED WATER TREATMENT
What

?
matters not what you THINK It is.
Our Laboratory is the place to decide your trouble.
IS the trouble in your boilers

It

and see

Call

it

or write us.

CHEIVIIOAI. \A/ORKS.
27-34 RIALTO BUILDING, CHICAGO, ILL.

Telephone: Harrison 3930 and 3031.

/^'ARBONS

ffj.M'CORMICK TURBINE.

t

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 135.

JOSEPH DIXON CRUCIBLE COMPANY,

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplatlnf; the improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REQUIREMENTS

Jersey City, N.

J.

The
Pioneer

Famous

Limited.

Train

AND SEND FOR CATALOQUE.

S.

MORGAN SMITH
"^

—

^ ^.

^^a.^^^

CO., York, Pa.

of the

...Aa^^*^^^*.....* ..•i^.>

World.

The Evans-Almirall Hot Water System of Central Station Heating.
NO BACK TKESSUKE. OXLY ONE LINE OF PIPE NEEDED.
SEND FOR CATALOGUE.

NEW YORK

BOSTON
Piwn'»w

EVANS, ALMIRALL & CO.,
I

CHICAGO.

ww ni«'wpnp><p'y^*^'j """

"

'

^*w*w

JEFFREY guTK'E^T DREDGES

ARE YOU LOOKING FOR MONEY?
If so.

The

C.M.aD

^WHM^OEL

P.U.OI-.XHO.

Time

FRAHKJ.DE[D,ar>n.nu«.Aai C HASH ROCKWIU

CHICAGO

.

TTU^MOU

Paul Ry.)

Unequaled.

RjwV.

LUXURIOUS PARIjOR AND DINING
CARS ev DAY.
PALACE SLGBPINCAND COMPAITrNfENcrovns by night.
6 -m^K^r^s djxiuy between
^CHICAGO AND THE OHIO RIVER

St.

Equipment and Service

MONON ROUTE
a(^jd

St. Paul Road.

(Chicago, Milwaukee &

>/l/^

FOR CATALOGUE,

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

VIA

I/VNAP
AND
CIIMN
00

MONADNOCK BLOCK,

205

Chicago— St. Paul— Minneapolis

u trsv«) betwee

HICA.C
UlSViL

maps and information
furnished on application to

F. A.

tables,

MILLER, General Passenger

Agent,

I/earn to Draw

buy WALRATH 0*5 OR GASOLINE ENGINES
and get

light

on the subject.

THE WALRATH

YOUR

Received the Highest Award at
the Pan-AmericBn Exposition.
It will produce as good a comraerciallight as that of an auto-

matic steam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
tend for Catalogue \V.

BOOK ORDERS
Will receive

PROMPT

MARINETTE IRON

WORKS MFQ.

MARINETTE, WIS.

AGENCIES—

A Hammond

if

CAREFUL
sent to

Electrician Publishing

510 Marquette BIdg.,

.^Jjoppmctice.andtiasbeaip/eparedu: -^
plain practical lanoi'age.and iHiatratea b/
Vie amJiorofOWiUtUTDdrATlOKALWORKS:
T/iciioQHij divided wto 26 dJffcre/^royi^/ectJ
cowprjje liic ft/pclameptalpnndpal^
ofdrawJns'. cacP iieadins' beiDo thorcn/Q/iIy

Company,
Co., Cleveland.

\ -cj*idy

miOlMjIXx/fjnjTn/cto'/

andrracticemtbeartciNELMlifuiLDRAmxa
rorlmjrEERS.NAaumjTJ.ziEcrmaAia. METAL WOm£RJand allJDter&^ted inDraftinsror

CO.,

301 Fibber Building, Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Kljou Building, Pittsburg.
MaeKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 10*0 Boylston St.. Boston.
Strong, Carlisle

and

attention

jp-/?2ci7

Chicago.

treated
Tnere areJZOpase^JOOiJlKstrationidnd
aiasram-5 nc booku handjorrKlylnoi/vd
iDSr^en c/ciM.goId ed^e^ and ttuc3. ^ize
7XlO'/sin. printed OD.fincpapcrVponreceipt otprice. tMe book mllbesent to ajiy
addrcj6 prepaid, money rett/rned if noz
,

3^ represented Onder toiiiay.

^

PricE$2

MECHANICAL
BOILER
THEONLY KNOWN METHOD OF

TnEO.AUDEL&00.
PUBMSHERS

EDUCATIONAL BOOK

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MASON Manager.

4-13

newxork

eaFrpTHAVE

MECHANICAL BOILER CLEANER
WR.

Post-paid

CO.

WESTERN UNION BUILDING. CHICAGO.

HickelISate.
%NertlJork.Chicago^

MouisKH

OFFERS

SAMSON TURBINE
you are contemplating the improvement of a water-power where a
will be required, we can interest you.
This is especially
true if you wish to use the TURBINE for driving GENERATOR or
If

TURBINE

DYNAMO.
HIGH EFFICIENCY

BALANCED GATES,
embodied

in the

at

REDUCED GATEAGE, QUICK SPEED,

are just a few of the

SAMSON.

Write Dept. D.

many

points of excellence

for catalog.

3

Express TBaiNS

OMIO AGO
ALL POINTS E AST
THROUGH CLEVELAND AND BUFFALO.
Through Sleeping Cars, Day Coaches and Dining Cars.
Individual Club Meals ranging In
price from 35c. to $1.00: also service alacane.
Ask your Ticket Agent for tickets over the
Nickel Plate Road, or address

JOHN

JAMES LEFFEL &

CO., Springfield, Ohio, U.S.A.

3

Every Day Between

Y.

CALAHAN,

'Plione Central 2067.

I

I

CHICAGO.

3

C. A.,

AdamS

St.

February

14,

WESTERN ELECTRICIAN
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford

an excellent means for pumping water for House service, Hydraulic Elevator service
and Mills desiring an independent water supply, also for Mine Work and

Factories

;

:

:

WATER WORKS SUPPLY.
Can be located wherever
after once

installed.

electric current

We make

Is

available,

steam and power

:

or no
:::::::::::::

and require

little

attention

PURPOSES,

PUMPING MACHINERY FOR ALL
Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIERGE & SMITH-VAILE
DAYTON, OHIO,
New

York: 141 Broadway.

Sales Agents:

Boston: 73 Oliver St.
Baltimore: II07 Continental Trust
BIdg.

Chicago: 311 Dearborn St.

Philadelphia: 619 Arch St.
Cleveland: 1116
New Orleans: 304 HenneD BIdg.

00.,

U. S. A.

New England Bidg.

FREDERIC NBLL, 97 Queen Victoria St., London, Eng.

E. P.

AUSTIN. Smith

Blk., Pittsburg.

>a*mkMnw%M

whed

Governors

For ElectriQ Light, Power and Railway Stations,
Also Paper and Textile Mills.

We

SUBSCRIPTIONS.

are nozu frefared to

GUARANTEE ABSOLUTE SATISFACTION
Write for References in your Locality.

The Replogle Governor

Works,

With January ist began the thirty-second
volume of the WESTERN ELECTRICIAN, and
during 1903 it will complete its sixteenth and the
first half of

its

seventeenth year, the paper hav2,
887, and continued

founded July

ing been

1

under the present management

HIGH & CHESTNUT STS., AKRON, OHIO.

for this entire
a guaranty of the
in addition pledge the best efforts of

We

period.
future,

and

offer the past as

an experienced and competent staff to the constant improvement of the paper.
The WESTERN ELECTRICIAN is published
for the purpose of assisting everyone interested
in the art.
It is a general electrical and scientific
paper, and gives to its readers all the latest news
and keeps them thoroughly informed of everything that is going on in all the different departIts
ments of the electrical and allied fields.
technical and scientific articles cover all the latest
inventions and improvements and keep the reader thoroughly informed of all that is new in the
art.
Its special articles, written by the most
profninent authorities, as well as its general articleSr are of the highest order, and no interested
person can afford to be without the paper.
SUBSCRIPTION PRICE PER YEAR OF FIFTY-TWO NUMBERS
REG.TRADE MARKS

*

~

ml

"

//J\
^ELTrtV

$3.00
5.00

In the United States
Fn Foreign Countries

"ELEPHANT BRAND PHOSPHOR-BRONZE"

)

SAnPLE COPY FREE.

'1NG0TS,CASTINGS,WIRE,R0DS,'SHEETS,ETC.

'9/icvh/L-JjS-Lamc'
.

JhE PHOSPHOR BRO NZE SMELTINGCO.QMITED,
2200 WASHINGTON AVE.,PH1LADEL.PHIA.

— DELTA

ELECTRICIAN PlIBUSHINfi COMPANY,

METAL

CASTINGS, STAMPINGS AND FORCINGS
ORIGINAL andSoi-eMakersinthe U.S.

CHICAGO,

Suite 510 Marquette Buildiog,

SCHEEFFER

METER
WITHOUT
CAGE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG P ROOF.

IMPROVED CONSTRUCTION.
Unaffected by Alternations or Lag in
Alternating Currents.

A Highly Sensitive and Accurate
Meter.

DIAMOND METER
PEORIA,
METER WITH CASE.

ILL., U. S. A.

CO.,

U. S. A.

WESTERN ELECTRICIAN

ao

YARDS AT:

CEDAR POLES

WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
Writa

lis lor

February

CARNEY BROTHERS COMPANY,
6IO Chamber

OelUared Prices.

LOW

LARGE STOCKS

of

Commerce, CHICAGO,

PRICES

AR POLES

CHICAGO LUMBER

Idaho-Montana.

YARDS AT:
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN.

CARNEY BROS.' SPUR, MINN.
Idaho Cedar Poles shipped direct from Idaho
Oregon and Washington.

8c

COAL

CO.

MINNEAPOLIS, MirW.

POLES
rf^
M. KLEIN

&

WRITE FOR PRICES.

THE

0. C.

We Make
SON.

Are the Best.

Southern Cedar
NO ROTTEN BUTTS.

POLES

D. W. PHELAN,
277 Broadway, New York

Dym.
.

cm
ucD UUmDcn
iiHRCD on
rULmcn
OU.,
I

tells about them.
Get
It is of Interest to alt linemen.

a copy now.

FREE.

THE PRODUCER.

merchants' national
bank bldg., Chicago.

&,

SONSi^'-^JSclao^^L"^^

list of requiremeots
for quotations to

Send

H.

ANDERSON & SONS,

St. Aubii Ave., Detroit,

Central Manufacturing Co.
Cliittanooga,
Teen.

Mfrs. and
Dealers In

7ellev File,
Cross Aims,
Logntt Fins,

Oat

Flag, Electrical Uonldii^, Oak Brattels,
U^BOB .'TOCKa UN liAND.
pricef> quot«d, P. O. B. cara, yoor olfiy,

POLE DEALERS ADVERTISING
IN

THE

WESTERN

LENT RESULTS BECAUSE

ACTUAL BUYERS OF POLES.
TRY A CARD.

20th CEIMTURY

(

LET US FIT YOU

OUT.

RACINE BOAT
MANUFACTURING COMPANY

The
craft.

ideal

Th»

Speedy,

RACINE, WIS., U.

gentleman's pleasure

6Dest launch that doats.

safe,

simple and reliable.

LAUNCH,$ 150.00
FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00
15 FT. FISHING

16 FT.

Seod 10 ceats
Irited

for 80-page illat-

catalogne giving

the truth

in detail aboat the beat boats built.

Gablaet,

Idabo.

Chicago,

lU.

POLES
G.J.

Spring -will soon be here and
you will want a lannch, a sail
boat, a row boa*, r a canoe.

13,

IT

PLACES THEM IN TOUCH WITH

LAUNCHES

BOX

PAY YOU Well.

ELEC-

any quantity.

.

IT'LL

Minn,
Mont.

TRICIAN OBTAIN MOST EXCEL-

DeUTered

In

"

fleron,

Cloqaet,

S. A.

HUEBELCO.,

FOR

LINE

Construction

Always

McDomloeCtMlch.
Escanaba,

BEanufactarers Tools and Iron Work for
Telephone and Railway Construction.

30,3Band40H.
Gand7 in. Tops.

g
POLES
1

Telephone

YARDS:

W.

CO.,

TROLLEY

of

Poles.

Headquarte's for Linemen's Tools.

MATHIAS KLEIN

BUY YOUR POLES FROM FIRST HANDS

TOOLS.

Our Tool Book

LUMBER

VULCAN MICH.

a Specialty
LINE BUILDERS'

Prices.

Address B. F. VREELAND, Denver, Colo. (Main Office.)

(WHITE CEDAR.)

1129-30-31 LUMBER EXCHANGE

1903

DULUTH, MINN.,

WESTERN CEDAR POLESHow
Stocks:

WHITE AND

ILL.

I4,

MENOMINEE,

In

Stock

FRANCIS
BEIDLER

a

CO.

619 W.22d
CHICAGO,

St.

ILL.

WESTERN ELECTRICIAN
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CEDAR=-PDLES
LINDSLEV
BROS. CO.
(MICHIGAN POl-ES) CHICACBO.
ADDReSB

THE LINDSLEV BROS. CO.
(WEISTERN P QI-ES 5PDKAN t. WASH.

^

)

INQUIRIES TO [aENERAt- OFFICES
3n

M.

L.

CO.'S

"TROLLEY"

TIES

Perhaps you don't know the sp€cificaticns.
Possibly you have thought the quality wssn't as good as in the "Steam" tie.
Maybe we haven't named you the f rice at which we can deliver them.
It must be something of the sort, and we would like to be fully informed
Send your address to us now, at once,
before you place your next order.
before you forget it.

MALTBY LUMBER COMPANY,

Bay

City, Mich.

TRIBUNE BLDQ. CHICAQO.

mmuiimmitmtmiiiiim iniiiiiiiiiuniuiiiiiiiimiiiiiimiiitmuiuuiiiiniiiiiniiiiy

JUNIPER

POLES.

POLES

want your
C.

New York

City.

I
B

THE MORSE CEDAR COMPANY,
Saginaw, Mich.

Inquiries alwaySc

STERLING & SON,
MONROE, MICH.

Eleven Pole Yards in Michigan.
VVliolesale

TIES.

rroducers for 20 years.

CEDAR POLES

IDAHO, Y/ISCOHSIM,

MIGHIGAH

BIdg.,

'nSTor

POLES, TIES, POSTS.
W.

505 Venezuela

We are offering these short lengths for early
spring delivery at low prices. Asl< us to-day.
Shingles,
Posts, Etc., Etc.

W*

The Standard Pole & Tie Co.,

20 FOOT TO 30 FOOT CEDAR POLES.

THE POLE AND TIE MEN

PRODUCERS.

RECOGNIZED AS THE BEST POLE
FOR TROLLEY LINES.

......

FOR TELEPHONE, TELEGRAPH,
ELECTRIC

TROLLEY,

LIGHT,

POSTS, POLES. TIES AND EVERYTHINC IN WHITE CEDAR
YARDS IS IDAHO AM> AT WASHJllKX, PI.IMMKK AND UKULK, WISCONSIN.
GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.

JOHN. H. FOWLER

FOWLER-JACOBS

u n«.-.. .J Washburn. Wisconsin, and
a
Offices.
Branch
| gpokane. Washington.
.

CO.

YARDS - NOi OULUTH.MINN.- PLOODWHOD, MINN. - WCLIERS.MINN.

Cedar Poles

WHITE CEDAR POLES
Hall L.Brooks

From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
1

TOMAHAWK,WIS.

C. H.

POLES.

ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

80

BERTHOLD
& JENNINGS,

ft.

ARMS.
PINE

Chemical Building.

AND

FIR.

Producers and Wholesalers of White Cedar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

KCo
...HICH QUALITY POLES...
STAMPED ON A POLE BUTT
MEANS that it has been accepted
wortby

TORREY
CEDAR CO.,

Cedar

CLINTONVILLE, WIS.
Large Stoci( Constantly on Hand

CO.,

WIS.

CROSS
LONG LEAF

WORCESTER
MARINETTE,

Offered

Poles

of

a place among

by the K. S

&

by a

critical

Inspector as

many thousand

S Co.

MICHIGAN POLES
At best prices consistent with the best Quality. Correspondence

KELLOGG SWITCHBOARD AND

Solicited.

SUPPLY COMPANY,

GREEN AND CONGRESS STREETS, CHICAGO.

?i:o"^.^il8"""^
CEDAR POLES
UPON
SPECIAL PRICES

IPa^^XaWa^ (NaaA'Xc^^U/ $A\\yyvvftV

aKjvsrw

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.

S«C
A. E.

WHITMORE,

230-31-32 Lumber Exchange,

Minneapolis,

Minn

WESTERN ELECTRICIAN
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Westinghouse
Fan Motors
Season 1903
For either Alternating or Direct Current Circuits.

High

Starting

Torque

Low

Wattage
Variable Speed

The same motor may

be used over a wide range of voltages.

Either Bracket or

Desk Types.

12 or 16 inch
Mounted on swivel and

si^es.

trunion, enabling fan to be turned in

any

or given

any

direction

elevation.

COMPLETE STOCK OF ALL STYLES.

Westinghouse

Electric

&

Mfg. Co.

Pittsburg, Pa.
New

York,

Atlanta,

Dallas,

Baltimore,

Boston,

San Francisco,

Buffalo,

Chicago,

Syracuse,

Cincinnati,

Seattle,

Salt

Ahearn & Soper, Ltd., Ottawa,

Cleveland,

Lake City,
Mexico 0.

Detroit,

Denver,

&

Los Angeles,

Mountain Electric

O. Branlff

&

Minneapolis.
Co., Canada,

Co.. City of Mexico.

Philadelphia,

Pittsburg,

St. Louis,

1903

—
February

4.

1

WESTERN ELECTRICIAN

903

DUNCAN

*!
t^l^
Inteli;raiing

M_

llfl.MA
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CONCERNING
.

wan meier

WATTMETERS

PAn n
FOR DbltCUl ANU ALItKnAIINtt uuifKtm^.

HONESTY

BUILT
STRICTLY
KB
^^
WKm

^^H

^^

^^^

IN^

HHl

ACCORDANCE WITH

Honesty

the best qusLlity thaLt a good

is

a-ll

the energy that a coi\s\imer

no more, no less— tha.t

But the possession

0,

,

J:Jwfv;TH;i>(iv

An

others without

a.

whom it is useful.
who

honest and fa-ithful employe

laLcks

a^nd aLdaLptatbility caLnnot

aLbiiity

high salaLry

BlS

a.s

one

M

^

.JHHHHHI^^^

hatS

light loads

or overloatds with fluctuatting voltaLge aLnd

•

'!

who

Likewise an honest waLtt-

meter that can accurately record

various

[HH^

which

not r&ted very high in the

is

these qualities.

^^^B'

quality implies

wattmeter

^^^^^
w^

the prime requisite.

of

commaLnd

W^-^:

using

the presence

^^^l^BE^^
mm

is

'''

'^Ifcii.

^EW^HHs^^^^^^ '—

is

of this

estimsLtion of those to

,^|j

^^m^smmm^t^
^
^^^^^•.r^JW-W'

To record

recording wattmeter can possess.

PRESENT DAY
REQUIREMENTS.

D

frequencies,

is

aLn honest meter thaLt

p^

these

worth miore than
unaLble

is

do

to

things.

;;]

^^BMBMife^^iaai**-'-'''^^

NOTE— Type K
will accurately

tive or inductive,

JUST THE METER

do

FOR

induce

not

integrating induction wattmeters

record heavy overloads, non-induc-

without injury.
" creeping "

Voltage variations

and

atltering

one

connection and readjusting changes a 60 cycle meter

DIRECT CURRENT LIGHTING
AND

These a^nd other features
Type K wattmeters are explained in Bulletin

into a 140 cycle meter.
of

No. 1017.

POWER CIRCUITS
«V«|

^Mi^k

V

Fort Wayrve

WRITE FOR PRICES

Electric Works,
MaLnufa-cturer

Duncan Electric Mfg. Go.

LAFAYETTE, IND.

Wood

" Systems.

WAYNE,

Ind.

BRANCH OFFICES:
Boston.

CKIc&go. Cincinnati. Pittsburg.

New York. Grand Rapids.

:

Oolts EaslnetrinK Co., 1S04 Monadnsck Bldf., ChlcxEO.
C. H. Norwood, 1503 Fbher Bid;., ChruEO.
Safety Electric MfK. Co.. 303 M>KazlDe St., New Orieaoi.
Ohio and AUchigan Ageatji, W. Q. Nagel hied ricbo.,

"

Main Office a.nd Factory. FORT

MANUFACTURERS OF ELECTRICITY METERS

AGENTS

of

St.

Paul.

St.

Louis,

Philadelphia.

Syracuse.

Atlan«x.

Yokohame., Jn.pan.
125
oieao, UBio.

,„^

1
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i

The

Fr^"''
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FISHER ELECTRIC CO.

ni-f-M.

ALLIS-GHALMERS
CHICAGO,

MYLO
^-DOWN LAMP

mm

use more* current by turning
down lti?te.i'i of out.
'iVrac fordotallfd loformaDon.
1

50

State St.. Detroit, U. 8. A.

AMERICAN" SIT
ARE THE BEST. Sand

(or dticrlpllvt Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

CO., 1
A.
1
sole Huiidera
H

U. S.

REYNOLDS
CORLISS
ENGINES

I'WSli^^Jil^P'^HP^^pr^Tff'TlilM^

-

CO.,

^1

1
H

-.

1

iBi

;

For

All

Power Purposes

Reynolds Corfu s Engrtne.

SPECIAL ENGINES FOR ELECTRIC LI8HT and STREET RAILWAY PURPOSES.

RIEDLER PUMPS AND AIR COMPRESSORS.

1
1
1
|
1
1

AMERICAN BATTERY CO.,
CST D iBg>

I

7

I

S.

1903

liasEngin*
wer.

PHELPS

14,

Clinton SI.. Chicago,

ELECTRIC SUPPLIES

AND CONSTRUCTION.
WE CARRY

A FULL LINE.

ALPHADUCT MFC. CO.
S22 W. 22d

Factory:

NEW YORK.
Fisher BIdg.

St.,

CHICAGO OFFICE:

W. M. PORTER, M«N«aClt.

III,

The Simplest. Most Practical and
Economical Turn-down Electric Lamp
ever Invented.

ECONOMICAL

The
2—

style 1 —Pull string for bright or dim. Style
For variation In llgttf turn bulb
or the other. Write for booklet and prices. All voltages and bates.

STURIEVANT
ELECTBIC

ECONOmCAL ELECTRIC

LflWP CO..

123

Liberty St.,

one way

New

York.

VULCANIZED FIBRE
Highest grades for electrical iasulatjon aod mecfiaaical ptirposes, in sheets,

FANS

and special shapes.

tubesy rods

and samples oo appUcatioo.

Catalogties

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.
Wa.tsoQ Bjick-Geared Motor.

ELECTRIC HEATING APPLIANCES
on

frames for H,
1!^, 2 and 3
horsepower with speed reductions of from S to I.
Built

....OF

ALL

KINDS....

'A,

AMERICAN ELECTRICAL HEATER COMPANY,
— ni c

tor

Caialogue

17 and 19 Spencer Street.

.

DETROIT, MICH.

a, M,

five

I,

i'A,

Multi-polar type with cast

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

dynamo

frames and
form coil wound
armatures.
An efficient, durable motor
steel

ventilate

built for lasting

and severe

use.

In 100 types and

sizes

Special designs for

HDEBllND

re-

quirements J3 "We fcuild
both fan and motor x>

B.F.STURIEVANTCO.
BOSTON.MASS.
NEWYORX

-

THE

JOHN
-^"

^ Black Diamond

"""^

File

TRENTON,

Works I

IBC. 18*5.

Ttwilve

Special

Med all

Prize

Award) jBl

Gold Medal

InlernUlonal

at Atlanta,

Expositions

I89S.

}»
\»
J*
\»
\»

,?

OCB CrOOUS ABK ON HAI.R l.\ KVEBY I/EADIWO HABDWABE cj
MTOKK IS THE t'KITED 8TATEIS AMD CANADA.
J^

I
^
^
's^src

G.

&

OFFICE WIRE.

ROEBLING'S SONS GO.

A.

CHICAGO.

^

MECHANICAL APPLIANCE

POWER CABLES.
TELEPHONE CABLES.

PMIIADEIPHIA- CHICAGO
1. O N D o ]

KSt. 18S3.

We build special motors and
dynamos for special purposes.

H. 6ARNETT COMPANY
OUII
Anci DUIA DA
PA.
PHILADELPHIA,

|
^

P'

N. J.

'^^"^^^"^
SAN FRANCISCO.

COMPANY,

Ml
Send

LWAU KEE.

for Bulletin No. 56.

Vol.

inil,

Copyrielit, 1902, by Electrician
PublisJiing Company, OMcago.

$3.00 Per Aiiqi.

CHICAfiO,

FEBRUARY

CV

!9fational

INSULATED
IH/IDI
^llVIr kCiA. WIRES AND CABLES.

N.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WesTEHN SeLUNO AGENT,
r/;e Simplex Electrical Co.,
^^"r^hixson""^
H. R. HIXSON,
CHICAGO.
1137 Monadnock Block, CHICAGO

I

lO State Street,

R.

I.

CRESCENT RUBBER INSULATED

WIRES AND CABLES
National Code Standard.

CRESCENT INSULATED WIRE AND CABLE
'"»'''

53 BARCUv'siRECT.

"""^

^^

Factory,

CO.,
TRENTON, N. I.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

Okonite Wires, Okonite Tape, Manson Tape, Candee ""iof Wires.

Highest Awards at National Expert, Central Canadian,

Pan-American and Charleston Expositions.

CO., Ltd.

2S3Broallway, NewYork.

Co.'v

OFFICE AND FACTORY; BRISTOl-

Sole Manufacturers of

THE OKONITE

Rubber

'NA^II

BOSTON, MASS.

THE STAJTBAKD FOK
BUBBEB II«^SITI.ATIOK.

M DuraMcheeve^f"'"'^"*

India

R.

1.

RUBBER COVERED

1889—Paris Slxposition,
SEedal for Bnbber Insulation.
1893-World's Fair,
Sledal for Bnbber Insulation.

;iPN/>

hJ.

Geits a Copy.

10

21, 1903.

Geo.T. Manson, Gen'l Supt,
W. K. Hodgins.Secy.

MONARCH
247-249 Pearl

FIRE APPLIANCE CO.,

New Yo rk

St. ,

City.

INDIANA RUBBER AND INSULATED WIRE CO.,

Standard Underground

MANUFACTURERS OF

322 Tbe Rookery,

Paranite Rubber Covered Wires and Cables,

Pittsburg.
Chicago.
MlUsBldg., San Francisco.

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEaRAPH AND FIRE ALARM CABLB6.
All

Wires are tested

Gable

2,000

GASOLINE MOTORS

BARE AND INSULATED

VEHICLES,

LAUNCHES.
LOWELL MODEL

ELECTRICAL WIRES

CO.,
NORTH CHELMSFORB, MASS.

CROWN

The Franklin Model Shop

FRA,M<LfN

Model Shop

circular

MANUFACTURERS OF

RAIL BONDS.

GAS AND ELECTRIC
GLOBES,

American Steel &Wire Co.
CHICAGO.

16.

PARSEXL & WEED,
Tork.

lE»-iaiW.Sl6t Street.

IPBOENIX GLASS CO.

OF EVERY DESCRIPTION.

Experimeotal frork <or invetitors;
anything in metal from a etngle
piece tu a complete worfelnKmodel.
ApparatOB foj colleges- Exhibition
models. Inti oduction samples of patented articles. Special toolg for mak~
in g metal noreltles. lQvantioi.8 perfected. Drawinge and designs worked
out from Inventors' Ideas. Send for
Ota

USE.

IN

and Maltipolar JIotoiB
from i^ to 50 horsepower. Dynamos from 10 lights to 700. We sell
or rent- Good profits foragents.
The Hobart Elec. Mfg Co.Tray, Ohio
Bipolar

-FOHBICYCLES,

Co.

56 Liberty St., 1225 Betz Bldg.,
New York City. Pbiladelptiia, Pa.
101 MUk St., Boston.

Bare, Weatlierproof, Rubber Covered Wires and Cables.
Lead Covered Cables, Any Insutatinn For Any Service.

JONESBOBO, IXO.

at Factory.

Westlnghouse Bldg.,

NEW YORK.

WORCESTER.

DENVER.

mDES,

Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOGUE.

SAN FRANCISCO.
Pittsbnrg.

New

HeiYork.

Cilcago.

^

TIRiUIVI^M
IFIBRE-CRAPHITE

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL

COMMUTATORS

WB MANUFACTUBE

and

BRUSH

MOTORS

ISS^"WE"

^ESTIIN
nhBin&tei

NEWARK,

I)

Friction
Commatator Brash.

longer wear.
TLerc U no greasing required.
The Fibre-Graphite ia therefore the most eco-

nomic brush on the market.

Send for price

list.

5155 Wakefield St.,Germantown.

itVV-V\iS,Wtia\H<i

PHILADELPBU.

J

CINCINNATI, O.

Co.,

.ackawanna

N. J

Railroad
Weslos Standard

Dial

Portable Direct Beading
Voltmeters and Millivoltmeters. Ammeters and Mil-

emmeters, Wattmeters
and Voltmeters, for Aiten>
Hating aoa Direct Cnrrent

These InBlrameots are
constructed upon the

same general

;

No

Fibre- Graphite

CO.,

ElBcteal In?tamBnt

Waverlj Park,

:

the

Being 90 percent, pure graphite, it iasnrea low
reaistancCf no aparlcing under a varying load, and

HOLMES FIBRE-GRAPHITE MFG. CO.

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELECTRIC

There's
with

ISOLATED PLANTS.

GENERATORS

j

Oircnite.

prin-

as our regular
Standard Portable Direct
Cnirent Voltmeters end
Ammeters, bat are much
Isff^r, and tbe working
part* are incloeed in a
ciple

Onr portable Inatromenti
are recognized aa standards
tfaroQghont the clvUized
world.
Onr Semi- Portable Laboratory Standard Voltmeters and Ammeters are

neatly designed, dust-proof
cast4roii case which effectjTety Bhlelds the Instrn-

fneotetrom dlstarbing

etill

in-

flaencee of external ina^DetSfi fields.

BeRII>*.— European Westoo Elee
tricmi lojrtnuiieiit Co., Bltteretraas*

Weston Standard

better.

They are tbe' most rella*
ble, absolate standards for
laboratory nae.

llltHnfnated
Dial Potential Indicator,

Style B.
••Flush Type."
Mention the Webtibn Elkctbicia-* when writing for catalo^es.

These are the signals prompt and true —^
ThtA make the ioumey safe for you
Over the bed of ballast rock
That keeps the trains from jar and shock
That smoothly run both day and night

On

the dustless

t3.

Road of Anthracite

ALL SIGNALS OPERATED EXCLUSIVELY BY

BATTERIES
EDISON PRIMARY
Known
Formerly

aa Edlson-Lalande.

FULL DESCRIPTION

IN

BOOKLET NO.

4.

EDISON MANUFACTURING COMPANY
Fadofr. ORANQE,

NEW JERSEY,

U, S. A.
CtalMIo Oltlu,

New York OWc*.
lU WABASH AVENUE

9]

CIIA.H8US St£S>T

WESTERN ELECTRICIAN.

R.

W. LYLE, PrMldent

ani)

February 21, 1903

MwMger

B. S.

BARNARD,

Vlcc-Presltfnit and Secretary.

standard Vitrified Conduit Company
UNDERGROUND

VITRIFIED SALT GLAZED

CONDUITS AND INSULATORS
39 and 41

General Office,

-

Cortlandt Street

50 DOLLARS

=

New York

-

GOLD

IN

WILL BE PAID FOR THE BEST
SUGGESTION OF A NAME
FOR THE

NEW "P-K" SHADE-HOLDER SOCKET.
Recognizing the value of a good trade name, coined to describe the article (Hylo Lamp, as
we offer this prize for the best single or compound word.
This name, to be accepted, must be fairly descriptive of a socket in which the shell and
shade-holder have been made inseparable.
This new socket possesses such unique iaiid positive advantages that we want to start
its career blessed with a good and suitable name.
As the cut clearly shows, the shade holder is made Inseparable from the socket shel',
making a neat and rigid fixture that holds the shade, no matter how heavy, or at what angle,
in perfect alignment, and permits the lamp to diffuse its light evenly on all sides.

an

illustration),

No sagging
All

or shaking of shade to spoil the appearance of a high-class fixture.
suggestions to be considered must be in our hands by March lOth, 1903.

ADDRESS ALL CONTEST COMMUNICATIONS TO

PAISTE COMPANY,

T.

H.

3105 Ludlow

Street,

PHILADELPHIA,

D.

Non-Aroing FuM,
2SO VOLTB.

o

Tj'pe

C

&

ui.l.'S-e:ye;
\AAa-tcl-i

D.

$c

absolutely

BOSTON;

W. FUSE
NEW TOBK:
Western Electric Co.

\A/,

.

on

instantly.

-the label

COMPANY,

HALL BERRY. New York

after blowing.

indicator

FLASHLE8S device indicating the blown fuse

-the '"riBk.ROET "
A.

Pettlng«U>An<)rewfCo.

Non-Arofng FuM,
250 VOLTS, ii

Type C indicating fuse

tncllruUnt; fnso beTore blowing'-

An

PA.

RepresenUtlve,

100

o-F

-the

providence,
Wllllanu

r.

-Tui
i.

Street.

OFFICES
FaibADEL,I'HlA:
Western Electric Co.

CHICAGO:
Central Electric Co.

ST.

LOmS;

Western Electric Co.

SAN FRANCISCO:
Cftllfornla Electrical

Worka.

^

WESTERN

J^ebruary ii, 1963

—

—

:

ELECTRICIAl^

TheElectrig StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Hccumulator"
For Central

Lighting and Power Stations,
Telegraph, Train Lighting, etc., etc.

Stations, Electric Railways, Isolated

Fire Alarm,

PRICE LISTS AND DESCRIPTIVE BULLETINS

SALES
Philaselphu,

NiwTobk,

Allegheny Are.
and 19th St.

100 Broadway.

Csicaso,

Baltmorb.

Marquette Bldg.

Continental
Trust Bldg.

Bostoh,

60 State

St.

We always carry a

FORWARDED UPON REQUEST.

OFFICES—

St. Louib,

Wainwrlgnt Bldg.

San Fbancibco,
Nevada Block.

Clbvelahd,

New England

large stock of

prompt ihipments.

and prices on application.
AMERICAN BRAND
WEATMERPROOF WIRE AND CABLES

& CABLE

Main Office and Factory
24J-247 S. Jefferson St.. CHICAGO,

ILL.

There are a cumber

of

Havana, Cuba,
Greenwood, Manager,
34 Empedrado St.

CONSUMERS CARBON

Samples

AyERICAN INSULATED WIRE

G. F.

CARBONS

WEATHERPROOF WIRE
for

Dbtboit,
Michigan Electric Co.

Bldg.

CO,

LANCASTER, OHIO, U. S. A.
Carbons of all kinds and for all purposes.

CO.

good

features about C.

& H. goods that are

not to be found in others.

They make good talking pointsfor us— and good working points for you.

&

C.

RHEOSTATS

H.

AND

ELECTRIC CONTROLLING DEVICES.
THE CUTLER-HAMMER MFG. CO.,
mAIM OFFIOES AMD FAOTORY-MILWAUKEE.

Sturtevant Engineering Co.. Ltd., London, Eng.

AGENTS: Edge & Edge. Sidney Australia.
Kilbourne & Clark Co., Seattle,

An INCANDESCENT LAMP represents a

BAKER
NEWARK,

N. J. R. R. Ave..

catalogues

A

N. J.

show and

them

large Investinent of capital, Ingenuity

vigilance In cutting costs to i mininiini.

408

Our

Wasli.

tell

NEW YORK, 136 LIBERTY

everything about

PITTSBURG, 319 Frick Bldg.

and skilled workmanship,

Is sold at

it

a price lo low as to necessitate eternal

1

20 LIBERTY

|9 W^mM
I. ATI
^

ST.,

NU

This explains ihe popularity of

successful lamp maiufacturer can not afford to experiment with poor materials.

& OO.'SNEW YORK.

ST.
Bldg.

BRANCH OFFICES: CHICAGO. 1232 Monadnock

—Write for them.

^^

^i^

—

—

—

.
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—

——

.

,

Bissell, G.

Bonville.

W

14

Edward

16

D.

& W.

Fuse Company

2

Bossert El. Construction Co. 10
Brooks, Hall L
19

DearbomDrug&Chem.Wks.
Diamond Meter Company

Brown & Leasnre
Bryan-Marsh Company

—

Wm. H

14

Diehl Manufacturing Co
B
Dixon Crucible Co., Joseph.. IB
Duncan Electric Mfg. Co.... 21
Dustin Co., Chas. E
13

.

Bryan,

Co
Borch, Edward P
Butterfleld, J. F

Buffalo Forge

Camp Company, H. B
Carman & Co., Charles Whitney
Carney Bros. Co

14

22
14

7
14
19

—

Economical Elec. Lamp Co. 11
Edison Decorative & Miniature Lamp Department .... 10
Edison Mfg. Company
1
Edwards & Company
17
Electrical Engineer Institute. 9
.

14

16

Electric Appliance Company. 10

Electric Storage Battery Co.. 3
Electrician Pub. Company... 7

Evans, AimirallA Co

16

India Rubber & Gutta Percha
9
Insulating Company
Intemat'l Corres. Schools
International TeL Mfg. Co. ..14

—

Faries ManufacturingCo....—
Farr TeL & Const. Supply Co.l4
Felt & Co., Chas. E
14
Fisher Electric Company .... 22
"For Sale" Advertisements.. 12
Ft. Wayne Elec. Works., Inc2l
19
Fowler, John H..
Franklin Eng. & Elec. Co
Fulmer Lumber Co., D.
18

Jeffrey Manufacturing Co..
Jewell Electrical Inst. Co..

General Electric Company ... 4
General incandescent Arc
Light Company
8
General Incand. Lamp Co ....
Gould Storage Batterv Co ....
Great Western Smelting &
Refining Company
12
Green Fuel Economizer Co.
Gregory Electric Company... 12

Leather Preserv. M. Corp....—

—

M

—
—

—

HartMfg.Co

9

Johnston, Thomas J

..16
.

—
11

Kartavert Manufacturing Co.22
Kellogg Switchboard & Supply Company
15, 18
18
Klein & Sons, Mathias
14
Kohler Brothers

Kokomo TeL & EL M. CO....U
Leffel

& Co., James

16

Lindsley Brothers Company.. 19
18
Loud's Sons Co. H. M
Lowell Model Co
1

National India Rubber Co.... 1
National Stamping Works. .12
. .

Nemst Lamp Co

20

New England Butt Co
New York Ins. Wire Co
N. Y. Safety Steam
Nickel Plate Road

Norton Elec'l Instrument Co.—
O. C.

Lumber Company

Paiste Co.,H.

T

2

I

Perrizo &. Sons
Phelan, D.
Phelps Company

19

W

18

10

Maley, Martin

17

Maltby Lumber Company.. .19
Marinette Iron Wks. Mfg. Co.l6

Matthews*

Bros.,

W. N

—

. .

—

Murdock Parlor Grate Co .... 22
National Conduit

& Cable Co.lO

LeRoy

W

14

Sterling & Son, W. C
18
Sterling Electrical Mfg. Co.. 17
Sterling Electric Company. ..15
Sterling Varnish Co., The.. ..10
Stewart Electric Co.. John A.13
Stilwell-Blerce
Smith- Vaile

&

Company

17

—

ll

1

16

M

PIgnolet, L.
Pittsburg & L. S. Iron

10

Co

19

Company

Porter Cedar

Schureman

19

Stanton,

Wire Co. .11

Morse Cedar Company
Munsell & Co., Eugene

—

.

Eugene F

Phcenlx Glass Company
Phosphor-Bronze S. Co

18

—

Rauscher, John

Hugo

9

Replogle Governor Works.. .—
Reynolds EL Flasher Mfg.Co.—
Roebllng's Sons Co., J. A
22

Rose Electric Company

12

& Lnndy
14
Sawyer-Man Elec. Company.—
Sargent

Scheeffer Instrument Co
Schott,

W.H
&

5
14

Hayden

12

—

Shelby Electric Company
Simplex Electrical Co., The.. 1
Simplex Elec Heating Co.. 11

Koff OtA»»l£l^€l XxxcaeaE o£ ACLir^x^ttmexx^ex^tm ISee

.

. . .

.

Pai^e

Company

15

Sturtevant Company, B. F...22

Thompson Son & Co
Torrey Cedar Company
Triumph Electric Co

12

IQ
1

19

11

.

Standard Pole <fc Tie Co
19
Standard Uadei^. Cable Co. 1
Standard Vitrified Cond. Co. 2
Stanley, Arthur F
8
Stanley Instrument Co
». 7

Phillips Insulated

Phillips,

Reisinger,

.

ifl

.

Stromberg-Carlson TeL Mfg.

Racine Boat Mfg. Co

Mfg. Co .—
12
nUnois Maintenance Co
Incandescent Electric Light
Manipulator Company
Indiana Rub. & Ins. W. Co.
1

Morgan

Stow Mfg. Company

,

Machado & Roller

Co., S.

Spies Electric Company
9
Sprague Electric Company. .lO

22

Brothers
12
Mechanical Appliance Co
23
Mechanical BoilerCleanerCo.16
Metropolitan TeL & El Co. ..14
10
Mica Insulator Company
Miscellaneous Advs
12
Monarch Fire AppL Co
1
Monon Railroad
15
Moon Mfg. Co., The

Illinois Electrical

—

ParseU&Weed

McNamara

.

1

& Motor Co

Paragon Fan

Mayer Engineering Co
14
McLennan & Company, K....10

W

18

Okonite Compattr, The

Hartford Steam Boiler Inspection & Insurance Co ... 17

.

8

18

Hazard Manufacturing Co.. ..22
Hector
18
Helios-Upton Company
4
Hobart Elec. Mfg. Company. 1
12
Hoffman, G.
Holmes Fibre-Graph. Co
1
18
Huebel Company, C.J
Humphrey, Henry H
14

Wm

16

Power Co. 11

Smith

buy an«

Refine

Platinum
Scrap also.

IVI
^

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..— Central Electric Co
5
Akron Smoking Pipe Co
Central Manufacturing Co.. .—
,—
Allen Company, L. B
11
Central Telephone & EL Co.
Alii s- Chalmers Company. ..22
Chase-Shawmut Company.. .11
Alphaduct Mfg. Co
2Z
Chesapeake & Ohio Ry
9
American Battery Co
CMcago & Alton Bailroad. ...16
American Conduit Company 7 C.&N. W.E.E
17
Amer. District Steam 6)
Chicago Die & Electric Co...—
Amer. Electrical Heater Co..— Chicago Edison Company .4, 12
Chic. Fuse Wire & Mfg. Co. 10
15
Amer. EL Telephone Co
American Electrical Works.. 11 Chicago Insulated Wire Co..—
Amer. InsuL Wire & Cable Co. 3 Chicago Lumber & Coal Co.. 18
17
American Befl. & Lighting Co. 10 CM. &St. P. R. R
Amer. Steel & Wire Company l Christensen Engineering Co. 6
Columbia Incand. Lamp Co. —
Anderson & Sons, W. H
19
Arnold ElecPo wer Stat. Co 14 Columbus Ins. Wire & Br. Co. 9
Commercial Elec. Supply Co. 5
Audel & Company, Theo
Consumers Carbon Co
3
Automatic Electric Co
14
Continuous Rail Joint ComBadt.F. B..;
14
18
pany of America
Baker A Company
3
Coolidge, Marshall H
19
Bamett Company, G. & H
22
Crescent Ins. Wire & Cbl. Co. 1
Barron <t Co., J. S
Crocker- Wheeler Company
9
Beardslee Chandelier Mfg. Co.lO Crumb & Company, W. H .... 14
Beidler <t Co. Francis
18
Cntler-HammerMfg. Co
3
Berthold & Jennings
19
Cutter Elec. & Mfg.Company—

We

Valentine-Clark Co., The. ...19
Vreeland, B. F
18
Vulcanized Fiber Company. 22
.

—

Wagner

Electric Mfg. Co
Walsh's Sons & Company .... 12
Western Electric Company... 7
Western EL Supply Co
Westinghouse
Electric
&
Manufacturing Company ..

—

Weston

Electrical Inst. Co.

..

1

Wh.itehead Machinery Co.. ..12
Whltmore. A. E
19
Wilmerding. C. H
Wisconsin Central B. B
Worcester Company, C. 9....1(>

U
U
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

.Co.

Etc., Etc.

CHICAGO EDISON COMPANYJ 39 Adams Street,CHICAGO.
^7
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GENERAL ELECTRIC COMPANY'S

FAN MOTORS
SEASON OF

1903

NOW READY FOR SHIPMENT
WRITE FOR INFORMATION

GENERAL

OFFICES, SCHENECTADY, N.

CHICAGO OFFICE: Monadnock

H-U.

Sales Offices in

Block.

all

Y.
large Cities.

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

^

February

.WESTERN ELECTRICIAN

21, 1903

LONGEST

HIGHEST EFFICIENCY-

LIFE-

WHITE LIGHT

THE

No
Need

Shipped

COLUMBIA

to

Wait.

from

Chicago
Stock.

GENERAL SALES AGENTS,

264=266=268-270 FIFTH

AVENUE, CHICAGO.

THE NERNST
Lamp

uses

only one

half as

much

current per candlepower as the

INCANDESCENT
COMMERCIAL ELECTRICAL SUPPLY CO., iOOO Market
NEBRASKA
KANSAS
ARKANSAS

MISSOURI
'owA
[southern ILLINOIS
f

Agents for

TENNESSEE
ALABAMA
KENTUCKY

TEXAS
LOUISIANA
MISSISSIPPI

New Improved

Scheeffer

Inductive Wattmeter
=TVI
This meter has all the merits of the high priced meter in regards to accuracy
and reliability, bat is simple in construction and easy to maintain and calibrate.

WEIGHS ONLY

7 LBS.

SCHEEFFER INSTRUMENT
328

S.

ADAMS

ST.,

PEORIA,

ILL.

St., St. Louis,

CO.,

Mo.

and
the

TERRITORIES

)

WESTERN ELECTRICIAN

4 4

Electrical

February 21, 1903

Ceco''

Machinery includes:

Direct Current

Motors and Generators.

Alternating Current

Oenerators and Transformers.

Catalogue 27.

Christensen Engineering Company,
MILWAUKEE.

W. 3-PHASE "CECO" ALTERNATOR,

350 K.

& Trust

CHICAQO: Merchants Loan

PITTSBURQ:

BIdg.

Qellatly

& Co.,

Times BIdg.

CLASSIFIED INDEX OF ADVERTISEMENTS.
^

Adlnsters, Inc. I^amps.

Manipulator Co.

Inc. El. Lt.

Ancbors (TeL A TeL)
Hector. Wm.
Matthews A Bro., 1,V. X.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.

Annnnclators.
Central Electric Co.

A Company.

Edwards

Westinghouse Elec&Mfg.Co.
Cross- Arm Braces, Etc.
Anderson & Sons, W. H.

Electric Appliance Co.

Western Electric Co.
Western Elec. Supply Co.

Babbitt Metal and
Solder.
Gr.

,„

,

_

Western Sm. and Kerg. Co.

Batteries and Jare.
Central Electric Co.
Edison Mfg. Co.

Bracliets.

Berthold & Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.

Electric Appliance Co.

Bossert Elec. Const. Co.
Central Electric Co.
Chase-Shawmut Co,
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.

Rauscher. John.

Ft.

Bells, BiuBzers, Etc.
Central Electric Co.

Edwards* Company.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing.

Leather Preserver Mfg. Corp.

Wayne

Elec. Wks., Inc.
General Electric Co.
Generallnc. Arc Light Co.
Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El.
Mfg. Co.

&

CJuts.

Leather'preserver Mfg. Corp.

Blowers.

Buffalo Forge Co.
Sturtevant Co., B. F-

RacineBoat Mfg. Co.

Boiler Cleaners.

Mechanical lio Her Cleaner Co.

BoUer Compounds.
A Chem. Wks.
Dearborn Drug

Boilers.

Ullnols Maintenance Co.Y. Safety Steam PowerCo.
Whitehead Macbinery Co.

N

,

aifg. Co.

Holmes Fibre- Graphite Co.
Western Electric Company.

Chase-Shawmut Company.
Western Electric Co.

Points and

Plates.

,

Chicago Edison Co.

Consumers Carbon Co.
Western

Elect.

Supply Co.

Chains.

^

Jeffrey Mfg.

^
Co.

Ft.

Wayne

&

Mfg. Co.
Elec. Wbs.. Inc.

Cutter Elec.

Western Electric Company.
Westinghouse El. & Mfg. Co.

Coal and Asbes HandUnfK Machinery.
Jeffrey Mfe. Co.

Coils and Magnets.

Commutator Compound.
Allen Co., L. B.
Sc Co., K.

Alphaduct Mfg. Co.
American Conduit Company.

J Camp Company. H.

B.

F Central Electric Co.

I Electric Appliance Co.
National Conduit A Cable Co.
Electric Co.

Scandard Vitrified Cond. Co.
Western Elect. Supply Co,

Conduit Rods.
Barron A Co.. Jas.

S.

A Bepairs,
Edison Co.

Construction
Chicago

Green Fuel Economizer Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.
Electric Rail'n'ays.
Croc ker-W heeler Company.

Parseli & Weed.
Spies Electric Company.
Western Electric Co.

Mechan-

Buffalo Forge Co.
Illinois Maintenance Co.
N. Y. Safety Steam Power Co.
Sturtevant Co., B. F.

Whitehead Machinery Co.
Fan Outfits.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
W^estern Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

& H.
Fire Extinguishers.
Barnett Co., G.

Monarch Fire Appliance

Co.

Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.
Stow Mfg. Co.

Forges,
Buffalo Forge Co.
Sturtevant Co., B. F.

W^ire.

Central Electric Co.
Chase-Shawmut Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.

General Elec Supplies.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Fisber Electric Company.
General Electric Co.
Western Electric Co.
Western Elect. Supply Co.

and

Electrical

GlassTrare,
Phoenix Glass Co.
Western Elect. Supply Co.

Dixon Crucible Co.,

Jos.

Beating (Exhaust

P.
J. F.

Steam— Hot TVater).

Carman ACo., Chas.Whltney.
Crumb A Companv. W. H.
Fell ACo., Cbas. E.
Humphrey, Henry H.
Kohler Brothers.
Mayer Engineering Co.
Sargent & Lundy.
Schott. W. H.
Sianton, Le Roy W.
Wllraerdlng. C. 11.

Central Electric Co.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Jewell Elec'l Inst. Co.
Machado A Roller.
Norton Elec'l Instrument Co.
Plpnolet. L. M.
.Scheefler Instrument Co.

Stanlev Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Mfg. Co.
WestlnghOMse El.
fit

Weston Electrical Inst. Co.
Electro- Plating Mach*y,
Crocker-Wheeler Company.
General Electric Co.

Amer. District Steam Co.
Evans. Almlrall

«fe

Co.

and Ventilating Apparatus.

Heating

Buffalo Forge Co.
Sturtevant Co., B. F.

Holders, Inc. liamps.
Incandesent Electric Light
Manipulator Co.

&

Insurance.
Ibispection
Hartford Steam Boiler Inspection

&

Insulated Wires and Ca-

Insurance Co.

Innnlatlnc Macliinery.
New England Butt Co.
Insulators and Insulating Materials.
Akron Smoking Pipe Co,
American Electrical Works.
American SteelA Wire Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

General Inc. Arc Light Co.
Indiana Rub. A Ina. Wire Co.
Kartaven Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo.. The.
Phillips Insulated Wire Co.

Mica.

Sockets

Mica Insulator Co.
Munsell & Co., Eugene.

Allen Co.. L. B.

General Electric Co.
Jeffrey Mfg. Co.
Western Electric Co.

Westinghouse

El.

Western Electric Co.

& Mfg.

Motors.

Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

Nippers and Pliers,
Klein & Sons, Matbias.
Patent Attorneys.

Crescent Ins. Wire ACbl.Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber & Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo., The.
PhiUips, Eugene P.
Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.

Junction Boxes,
Bossert Elect. Const. Co.
G^eneral Inc. Arc Light Co.

liamps. Arc.
Adams-BagnaU

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse EI. & Mfg. Co.

Lamps, Incandescent.
Central Electric Co.
Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative & Miniature Lamp Dept.
Electric Appliance Co.

General Electric Co.
General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Company.

Itamps, Inc., Adjusters,
Manipulator Co.

Incaindesceut—
Cleaners.
Beplacers
Inc. El. Lt.

A
Manipulator

Co.

Lamps, Kern St.
Commercial Elec. Supply Co.

Lamp Co.
Lightning Arresters.
Nernst

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Western Electric Co.

Westinghouse

El.

A

Mfg. Co.

Linemen's Climbers.
Anderson A Sons, W. H.
Klein A Sons. Mathlas.

Magnet Wires,
(See Insulated Wires.)

Manufacturers' Agent.
Stanley, Arthur F.

Mechanical Draft.
Sturtevant Co., B. F.

Meters.
Diamond Meter Co.
Duncan Electric Mfg.

Co.
Elec. Wks., Inc.
Generallnc. Arc Light Co.
Instrument
Co.
Scheeffer
Stanley Instrument Co.
Westinghouse El. A Mfg. Co.
Ft.

Wayne

Central Electric Co.

Edwards & Company.'
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Plates.

Murdock Parlor Grate Co.

Johnston, Thomas

Speed Indicators.
Weston Electrical
American Steel

Phosphor Bronze,
Phosphor BronzeSm.Co.,Ltd.

Platinum Bought

Beidler

A

Switchboards (Slate
and Marble).

Co.. Francis.

Berthold & Jennings.
Brooks, Hall L.

Bonville. Edward.
Maley, Martin.
Brothers.

Carney Bros. Co.
Chicago Lumber A Coal Co.

McNamara

Coolldge, Marshall H.
Fowler, John H.

Fulmer Lumber Co.,
Huebel Company, C.

Telephones, Telephone
Material and Switch-

D. M.

boards.

J.

American El. Telephone Co.
Automatic Electric Co.

Kellogg Switch. A Sup. Co.
Lindsley Bros. Co.
Loud's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.

Central Electric Co.
Central Tele. & Elec. Co.
Farr Tel. & Const. Su pply Co.
International Tel. Mfg. Co.
Kellogg Switchb, & Sup. Co.
Kokomo Tel. A EL Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.

Lumber Company.

Perrizo A Sons.
Phelan, D. W.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland. B. F.
Whitmore, A. E.
Worcester Co., C. H.

Hoffman, Geo. W.
Porcelain,
Akron Smoking Pipe

Stromberg-CarlsonTel.M.Co.
Western Electric Co.

Western
T4m>1s.

Klein

A Sons, W. H.
& Sons, Mathlas,

Transformers.
Central Electric Company.
Chrlstensen Engineering Co
Crocker-Wheeler Company.

Co.

Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.

Morgan.
Stilwell-Bierce Smith- Valle.
Co., S.

Pulleys.
S.

Supply Co.

Western Electric Co.

Jeffrey Mfg. Co.

Smith Co.,

Elec.

Anderson

Poirer Transmission
Machinery.
Smith

Wire Co.

American Battery Co.
Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Uplon Co.

& Company.

Poles and Ties,

A

Storage Batteries.

and

Sold.
Baker

Inst. Co.

Springs.

J.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. & Mfg. Co.

Morgan.

Stilwell-Bierce Smith- Vaile.

Trucks, Electric Car.

American Steel & Wire Co.

Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

liamps,

Name

Bail Bonds.

Elec. Co.

Shelby Electric Co.

Inc. El. Lt.

Co.

Dynamos and

Polish (Metal).

Bryan-Marsh Company.

Sawyer-Man

(See

Speaking Tubes.

Motors).

O. C.
Elec, Co.

A Receptacles.

Paiste Co., H. T.

Sticks, Salts
Mining Apparatus, Elec Soldering
and Paste,
Crocker-Wneeler CompBnay.

bles—Magnet 'Wires.
American Electrical Works.
Amer. InsuLMHre A Cable Co.
American Steel A Wire Co.

Central Electric Co.

Holmes Fibre-Graphite Co.

Bryan, Wm. H.
Burch- Edward

Ft.

Bearaslee Chandelier Mfg.Co.

Globes

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

FUes.

Fuses and Fuse

Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co,
Vulcanized Fibre Co.

Co.

Graphite Specialties.

W.
Brown A Leasure.
Blssell, G.

Electric Appliance Co.

Conduit and Conduits.

Spra^e

Economizers, Fuel.

Electrical Instruments.

Western Electric Co.

McLennan

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.
Whitehead Machinery Co.

Butterfleld

Circuit Breakers.

& Weed.
Engines. Steam,
Allls-Chalmers Company.
Parseli

Flashers.

Badt, F. B,

„

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Fixtures. Qas and Elec

ical Engineers.
Arnold Elec. Power Stat'n Co.

Chrlstensen Engineering Co.
Smith Co., S. Morgan.

Jeffrey Mfg. Co.

Engines, Gas and GasoUue,

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Co.
Mechanical Appliance Co.
Parseli & Weed.
Schureman & Hayden.
Sprague Electric Co.

Electrical and

Electric Appliance Co.
Belslnger, Hago.

Elevators - Conveyors.

Central Electric Co.
Chrlstensen Engineering Co.

General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

^
Central Electric Co.

Castings.

Electro. Co.

Motors,

Electric Beating Appl.

^
b.

Cables. (See Insulated Wires.

Carbons,

&

Triumph Electric Co.
Wagner Electric Mfg. Co.

Central Electric

Cable Hangers.
Barron a Co., J as.

Franklin Eng.

Dynamos and

Sturtevant Co., B. F.

Boobs, Electrical,Theo.
Audel A Company.
Electrician PubUshing Co.
Bmsbes.
„
Co.
Hobart Elec.

and

Cut-Outs and STfUtches.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

t

Pins

Cross-Arms,

Western Elect. Supply Co.
Western Electric Company.

& Company.

Edwards

Contractors and Electric
Light Plants.

General Electric Co.

Bail Joints.

Westinghouse

El. &,

Continuous Rail Joint Com-

pany of America.
Refiners.
Gt.West.Sm.and Refining Co.

Smith

Reflectors and Shades.

American Red. A Lighting Co.
Farles Manufacturing Co.
Western Electric Co.

Re - Tl^in ding-Bepatrs.

Morgan.
Smlth-Vaile.

Tarnishes.
Sterling Varnish Co.

Vulcanized Fibre Co.

W^aterTt'heelGoTernors
Replogle Governor Works.

Bheostats.

Wires, Copper.

Cutler-Hammer Mfg. Co.

American Electrical Works.
American Steel A Wire Co.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Central Electric Co.
Chicago Insulated Wire Co.

Western Electric Co.
Westinghouse El. & Mfg. Co.

Electric Appliance Co.
General Electric Co,

Schools and Colleges.

Hazard Manufacturing Co.

Electrical Engineer Inst.
Internal'l Corresp. Schools.

National India Rubber Co.
OkonlteCo., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.

Second-Hand Mach'y.
Dustin Co., Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
III. yaintenance Co.
Matthews & Bro.. W. N.
Nat'l Stamping Works.
Rose Electric Company.
Scnureman & Hayden.
Stewart Electric Co.. John A.

Simplex Electrical Co.
Stanaard Underground C. Co
Western Electric Company.

Wire. Bare.

Thompson, Son A Co.
Walsh's Sons & Co.
Whitehead Macbinery Co.
Slate.
Bonvllle, Edward.
Maley, Martin.
McNamara Brothers.

See PA8:e

Co., S.

Stilwell-Bierce

Tulcanized Fibre.

Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman & Uayden.

X^or A-ipt^^^^tlo^^ Xxxei^:^ of jwd-veirtifliezirmentfli

Mfg. Co

Turbines .W^ater Wheels
Leffel A Co., Jas.

American

Steel

A Wire Co-

Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Standard Underground C. Co.

Western Electric Co.
Western Electrical Sup. Co

3«
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=

"Camp" Standard

CO.

MANUFACTURERS OF=

Vitrified

Installers of

CAMP

B.

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES:

Room

85 Hartford Building, Chicago.

170

Broadway,

New

York.

ARC LAMPS
^Nr

'^

yNBERSROUND CONDWT
'

OUR
CONDUIT

Absolutely

—

^

Electrolysis-Pro»f,

I

Non-Abrative,

1

Insulation

^

Street

Test,

66,000

Moisture-Prtof,

RalliDap
Cigbtlng

VOLTS.

Non -Corrosive,

IS

For

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance

Bulletin no. 7008 Sent on

Request

This LaLinp will
Opera.te Uniformly

than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never de-

on

a. Circ\iit

witK

a.

teriorates.

Fluctuating! Voltage

AMERICAN CONDUIT COMPANY,

Western

MANUFACTURERS OF

Electric

EiinMi

Company

BITUMINIZED FIBRE.

(Patented.)

OFFICES:

Philadelphia.

FACTORIES:

720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
338 NIacy Street, Les Angeles, Cal.

FLOTATION

OF THE MOVING PARTS OF

STA.NUEY RECORDIIMO

neu) JJork.

IS

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,
5 lO Marquette Building,

IN AIR

^A^A.'r'rlVIETERS

A.K.-rERIMA.TIIMO

CURRENT

ACCOMPLISHED BY

IVIAOIMETIC 3LJSF»EIMSIO
USE

F-f^lC-ri^ri.
A.t-1- ^Uf9IREIM-r
SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"^KBOUT

IVIE-TKRS."

STANLEY INSTRUMENT CO.,
GREAT BARRINCTON,

Denser.

Chester, Pa.
Chicago, III.
Los Angeles, Cal.

ELECTRICITY FOR EN8INEERS.

Fi-OR

Saint Couis.

Cbicago.

MASS., U.

S.

A.

PACIFIC COAST AGENTS:
JOHN MARTIN &

I

CO.,.^
f

SXK FBAJfClSCX), OXL.
Loi Akosleb, Cax.
Seattle, Wabh.

•

•

OHIO.
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Co.

I.

PARAGON
DESK

BRA CKet

rwj'f^^^Kjr^Ki

by

General Incandescent Arc Light Co.
NEW YORK,
CINCINNATI.

CLEVELAND.

CHICAGO.

U. S. A.

SAN FRANCISCO.

BOSTON.

DENVER.

ST. LOUIS.

PHILADELPHIA.

,TVorra

THE DIEHL FAN CATALOGUE

AVorm

%Vheol.

Pitmaii

yane Bnickec

describe the Coleman device for difTusing the air over
(^ of the circle. Can be attaohed toany make of Desk
Bracket or Trunion Fan. Operates on any speed or angle.
Positive in operation, attractive in appearance, simple in
construction. Send for prices and catalogue

Will

nearly

We will

also describe a

electrolier

new CEILING FAN, with and without

attachment.

4

blades, 2 or 3 speeds.

.

.

^

.

WRITE US AT ONCE.

Vane Connecting
Strip

Guard Support

Diehl Manufacturing Go,
12-inch Desk Fan with Coleman
Guard and Deflector Attached.

ALL OUR WIRES

ELIZABETHPORT,

Crimshaw.
pass inspection and carry the above

NEW YORK
IH. 116

&

TRADE-MARKS

New

Western
Manufacturers' Agent.

J.

Showing Details of Mechanism.
Cannot Get Out of Order.

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,

MAIN OFFICE:
118 Liberty St..

N.

Adjustment Hole In Support

I

York.

I

CHICAQO:

BOSTON:

SAN FRANCISCO:

192 Desplalnes St.

7 Otis St.

33 Second St.

REPRESEMTIt

PROCTOR-S
SPECIALTY

Arthur

F.

,

Stanley

BROADWAY AND MAIDEN LANE

NEW YORK.

BLDG.

—
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The
There are
"Electra"

no Carbons
Carbons
better

are the

than the
recognized

"Electra"
standard

and none
all the

"jnst

world
as good."
oyer.

MAGNET WIRE

SINGLE CASE

ROUND,

SQUARE

AND
RECTANGULAR.

KAKUFACTI7RSD BT

Columbus iRsulated Wire and Brass Go.

COLUMBUS. OHIO.

ELECTRICAL ENCINEERINC TAUGHT BY MAIL.
Write for our free Illustrated Book.
"Can I Become aa Electrical Engineer?"

We
tric

teach. Electrical

EngineerinR Elec-

Lighting. Electric Railways, Mechan-

En^neeriog. Mechanical

Dramnz,

at your home. b> mail.
indorsed by Thos. A. Edison.

Inetitute

iral
etc,

THOROUGHNESS AND

Electrical Engineer Institute,

Depl. K.

240-242 W. 23d

St.,

Bug-Procf Bell.

New

York.

RELIABILITY

%%"

are illustrated

which

OSmpiBf
By

g-in.

mail, prepaid.

Enameled .'^'iBc.

Made

work

SPIES ELECTRIC CO.,
III.

HOMESEEKERS' EXCURSIONS
First

and Third Tuesday Each Month

in

all

THIS

STEEL WALL CASE,

fitted

with

"

Diamond

H

,

—TO
NORTH AND SOUTH

AN ABSOLUTELY SAFE
INSTALLATION!

CAROLINA.
Por rates and information apply to
P.

wood-

(push button or rotary flush) meets all the underwriters' requirements and is

CHESAPEAKE AND OHIO RAILWAY

I.

in

on old walls and

in

for the

Switches

—VIA—

VIRGINIA,

manner

places where a suitable receptacle for the- switch was not
provided in the construction of
the building.

Special Electrical Devices.
Write us for prices.
Street, Chicago,

the

placing of switches

in sizes

2 to 8-lnob. Dealers send for pricea
We also make Inventors' Models and

87-89 W. Van Buren

in

we have provided

THE HART MFG.

SPINING, N. W. P. A. C. & 0. Ry.
234 Clark St., Chicago, III.

CO.,

HARTFORD, CONN.

w

M O>t>Bt MM« MMMMW »> »»«»> WM »»»»» M »>»>t» ww »«» ww t ww » M
There is No Higher-Class India-Rubber Insulation

'iii ii ii i iiii i iiiiiiiiii»»

For Wires and Cables than

HABIRSHANA/
Authorized Manufacturers of th»

k,TTIX:

:XIB1.E

-TUBE

^A/ll

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,
Sales Office,
IB Cortlandt St., New York.

NKERS,

N. Y.
(1092S)

l t ^^^^':.^^^^^^^^^^^^^^»:^^^^^^^^^^^'::w^^^
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EDISON MINIATURE LAMPS
Dry Battery Lamps

For use

in

portable lighting devices- -electric

and
bed rooms, ruby
photography and for optical,

candle sticks, pocket

lanterns, carriage

bicycle lamps, clock lights for

lanterns

for

dental and surgical instruments.
difierence between a safe job of wiring and an unsafe one

The

LOOM.

Circular

Loom

a flexible conduit.

is

CIRCULAR

Has

Enduring.

all of

Can be used

in

All types supplied
Accurately rated
Carefully selected.

any place or angle, inside

Flexible, Fireproof, Waterproof,

under any condition.

or outside,
terior,

is

Saves Labor. Saves Money, Prevents Trouble.

Smooth

In-

the qualities a flexible conduit should possess.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

ELECTRIC APPLIANCE COMPANY. Sales Agenls,
CHICAGO.
92 ®. 94 WEST VAN BUREN ST..

Qeneral Electric Company, Harrisoa, N. J.
Sales Office all large
Chicago Office: Monadnock Block.

cities.

HIGH INSULATOR FOR ARMATURES, ETC.

NON-ABSORPTIVE, FLEXIBLE and STRONG.

MICANITE CLOTH
VOLT

•

For Testing Batteries and Battery

Locating Faults,
Grounds, etc.
RELIAB LE.
ACCURATE.

NnW

YORK,

Fuse Wire,
Fuse Links,

WHITNEY WATCH

PEEVENT CUTTING.

¥

Absolutely nwlll Mot Cum
The Bruahem . . ,
It will

BO
Manufacturers,

'^'tckirhirick'kiKick'k'k'k'k'kiHrkirhirk'kT^

The only article that will PREVENT SPARKING.
Will keep the cominutator in good condition and

V

N. Y.

Chicago Fuse Wire & Mfg. Co.

NEW YORK.

You Who are Troubled with Sparking and Cutting of Comntutatorm to Uae

Send for Circular.
L. M. PICNOLET,
78-80 Cortlandt St,

'ORIGINATORS.
CHICAGO.

WANTED

AMMETERS,

POCKET SIZE,
Circuits,

MICA INSULATOR GO.

eta. per Stick, SB.OO per Doxen.
For Sale by all Supply Houses, or
FREE, Sample Stick,

Pocket Instruments

*
*
*
*
*

put that high gloss on the commutator you
have BO long sought after.

K.
909 Title

McLENMAN &

CO.,

'^ole ManuTacturerB,
andTiartBldg..
CHICAGO, ILL.

BEARD5LEE CHANDELIER MFC

CO.

GAS & ELECTRIC FIXTURES

lGO
"I:h.^«^^
-„

the

TRADE

Telephone Fuses

and Supplies.

STERLING EXTRA INSULATING VARNISH.
Extra Black Finishing Tarniah,
Sterling

ANNOUNCEMENT.

Sterling:

Owing to the steady growth of our business,
and to enable us to supply our Eastern customers more promptly.

We

have equipped a complete factory
facture of our goods at

187 PRATT STREET,

-

for the

manu-

BUFFALO,

N. Y.

We are now manufacturing and shipping at
this address under the supervision of competent
and experienced men, who are thoroughly
trained in the details of the business.

Nev; York Office,

853 Broadway.

-

Street,

-

CO.,

Pittsburg, Pa., U. S. A.

THE STERLING VARNISH

Brougtiam

St..

CO.,

Blackfrlars Road, Salford, Mancliester, England.

\
I
S
I
X
^

STANDARD RANGES

Chicago,

*_

AMMETERS.

1

0(0 150 Mllliamp,

Z.

B Volts.
to 1 Ampere.
10 Volts.
to 6 Amperes.
16 Volts.
to 10 Amperes.
All have carefully aged permanent magnets and jewel bearings and are hand

34-

VOLTMETERS.
Oto 3 Volts.
to
to
to

I
T
^
3^

ealibrated.
Invaluable for batter.v testing.

The Bossert Electric Construction Go.
MANUFACTURERS OF
STEEIi OUTLET AWD JUKCTIOW BOXES,

Send

for prices to

MACHADO & ROLLER,
203 Broadway.
Or your

8TVITCHBOABDS, PAHTEIi BOARDS, SWITCHES, ETC.

MAIN OFFICE:

368 Dearborn

THE STERLING VARNISH

Black Air Drying Varnlsb,
St«rUng: Black Core Plate Tarnish.

^fAM^
III.

New

ncarL-st

York. N.

supply dealer.

*
*
*
*

**************•*•¥

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,

CEMENT LINED

PIPE FOR CONDUITS.

SPRAGUE

NEW

Executive Offices, Times Building,

ELECTRIC
COMPANY'S

SIIiTER.prATEB
niRBOR
BEFIiUCTOBS

INCANDESCENT
CZiVSTERS.

Made

In

with prisms

many
if

sizes
desired.

We

also

and

manufacture

Churches,
Theatres.
Halls and
l>ubiicBulldlnes.
Street

and Ornamental

Sign Lamps of Every

Kind

for Oil,

Gasoline.

Gas or
Uorder

Lights, Hunch Lights,
Foot Lights and Gas
Stands for Theatres.

GENERAL OFFICES:

Fisher Building.

Trimmed

For lighting and ven*

compactness and
commercial value. Write
for bulletin 03206.

CHICAGO OFFICE:

styles.

tllailng

durability,

NEW YORK.

N. Y.

Silver and Opal Glass Inverted DouMe Cone
Reflectors, Chandeliers and Sun Burner^f

are unequaled In elTlclency,

527-531 West 34th Street,

YORK,

REFLECTORS!
FOB

St motors

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

SEND FOR CATALOG.

AMERICAN REFLECTOR & LIGHTING COMPANY.
271-273 FRANKLIN STREET, CHICAGO,

ILL., U. S. A.

February
FRANK
'C. H.

21,

WESTERN ELECTRICIAN

1903

N. PHILLIPS, President.

ROWLAND

E.

WAQENSEIL, TRCABURCR.

C. R.

PHILLIPS, VlcE-PniS.

REMINCrON,

Jr.,

SCC

AMERICAN ELECTRICAL
WORKS,
PKOTIDEKCE,
H.

I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
americanite, magnet, office and
annunciator wires.

S W.N.MATTHEWS&BRO.
^
\^
GENERAL
^

^

CABLES FOR AERIAL AND UNDERGROUND USE.
New York Stoke, W. J. Watson, 26 Cortlandt St.
Chicago Store, F. E, Donohoe, 82 Lake St.
Montreal BRA^CH, Eugene F. Phillips' Electrical Worlis.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating

Apparatus

THOMAS

Cambridgeport, Mass.
CHICAQO, Monadnock

^
^A

R.I.

O

^
V/

603

^^

Carlton Building,

XW
V

Six Years witii General Electric Company.

SEND FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

SALES
AGENTS.

lk

ST. LOUIS.

^^^

JOHNSTON,

J.

Counsellor at Law,
No. 66

Broadway,

NEW YORK

-

Paent

Patent Causes.

Block.

CITY.

O

Soliciting.

AUTOMATIC ENGINES
-VER.TICAL OR HO R.IZONT AL-

PISTON
VALVES
SELF
OILING

Worm's-Eye View.
Boston, New York.
Philadelplila, San Francisco.

N. Y.

SAFETY STEAM POWER

CO.,

CHICAGO iLL

DODGE SUBSTITUTES (?)for
THEll

I

ru SOLDERING
i

E.VER SPILL

YOUR ACID BOTTLET

BY THIS

ALLEN

Stick Free for Trial.

Li Bi ALLEN COiy Inc.

The Simplest. Most Practical and
Economical Turn-down Electric Lamp
ever invented.

Sole Manufacturers,

You Protect Yourself.
1334 Columbia Ave. Chicago.

^ 116^ C
C^
W ^\
W
1.

|

IVI
111

E=

W

ItI

CO.,

123 Liberty

CHASE NIPPLE COMBINATION
In

^
OMA !

^\ HH I

Your Junction and Outlet Boxes.

I

I

2—

BUUKO-

TH

SiguMiuit-

For variation in ligtit turn bulb one
Style 1— Pull string for bright or dim. Style
or ttie other. Write for booklet and prices. All voltages and bases.

Mf^f^Ur^

=U S E

-

Label

ECONOMICAL ELECTRIC LflMP

TO CONTRACTORS

KanD

on a pink
Full Size

STICK

MAKES SOLDER FLOW
WE PROTECT YOU

St.,

way

Hew

York.

BUY YOUR BOOKS FROM THE
ELE<^TRI(^IAN

PUBLISHING

510 Marquette

BIdg.,

COMPANY.

CHICAGO.

IT

SAVES

COST,

IN

NATIONAL CODE STANDARD
It

0.

K." Weatherproof Wire.

Slow

-

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

Burning Weatherproof

IN
and Slow -Burning Wire.
Prices and

Samples on Application.

LABOR OF INSTALLING,
ECONOMY OF SPACE IN BOX.

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
(SOLE MANUFACTURERS.)

BOSTON, MASS.
Phillips Insulated
Office

Wire Co.

and Factory: PAWTUCKET,

R. L

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.
WESTERN REPRESENTATIVE.

BLVD.,

WESTERN ELECTRICIAN
xWAJfTED, FOB SAIiE
timilar

WAHT

COLUSIN

and

less)^

POSITION
AFTER MARCH

15lh.

We

pay highest market prices for

SCRAP COPPER. BRASS

T.-n ytar-^* experience

AND

We

Manufacture Copper Hard Babbitt

on earth for electrical
work. Wire Solder, Pig Lead, Ingot Copper, Spelter, etc. It will
pay you to get our prices.

and

Address

full nariiftilars.

to take charge
also of large motor

of electric-light plant and
installations in several large manufacturing
a town of 15,000. He must be
concerns
thoroughly conversant with the repairing of
generators, motors, etc., and with station work
in general; must also be able to take charge of
overhead lines, meters and ofBcc work. Plant
Good opporiuniiy to advance
to be remodeled.
State age, references,
in position and pay.
salary expected, etc. and enclose ph(tto. Address immediatelv BOX 173. care Western
Electrician, 510 Marquette Building, Chicago.

m

WANTED.
salesmen

for electrical

machinery. Only those possessing
an engineering knowledge that will

WANTED.
There
salary,

is

an opening

for a beginner, at

on the editorial staff

them

moderate

of a technical jour-

Applicants should state in theirown hand-

nal.

writing, qualilications

Address

BOX

167,

and salary expected.

BIdg., Chicago.

recory:

(a

cof
ELECTRIC
CHICAGO

54-62 5.CLINT0N

dynamos, motors, metersand transformers
listed by this Company are at their warehousef
ready for immediate delivery.
Alternators 125-133 cycles, 1,100 volts.

Westlnghouse. with eiclter.
Stanley inductor, with exciter.
Wood (3 bearings), with exciter.
Slattery (3 bearings). Blgtargaln.
General Electric monocyclic.
Westlnghouse.
General Electric type A S. 120.
General Electric type A. 120.
2— no K. W. General Electric type A. S. 'JO.
1— 90 K. W. Westlnghouse.
4- 75 K. W. Wood.
6- 60 K. W. General Electric A. 60.
2— 60 K. W. Westinghiusc.
1
Large stock of direct-current machines.
Send for monthly bargain sheet with complete
All apparatus
list and net prices of machines.
fully guaranteed.

W.
W.
W.
W.
W.
W.
1- 120 K. W.
12-120 K. W.

list,

SCHUREMAN & HAYDEN.

NATIONAL STAMPING WORKS,
Cor. Michigan St. and La Salle Ave.,

Chicago,

140 S. Clinton

III.

GENERATORS.

K.

W. Gen'l

Electric.

K.W.Westlngbouse.
K. W. Westlnghouse.
K. W. C. & C, 6 pole.

Chicago.

St.,

3-267 H. P. Abendroth & Root. 4-78 K. W. G. E., 110 volt,
1-100 H. P. Babcock & Wilcox.
d. C.Ames tandem engines.
RETURN TDBULARS all sizes 1-60 K. W. West. Elec. lin
volts, d. c. Ball

ALTERNATORS.

2-150 K.W. G. E., 60 cycle, 3
phase. 2080-2800 volts.
1-216 K. W. Stanley, 2 phase
ENGINES.
133 cycles, 1200 volts.
3-18130x16 Westlnghouse.
2-1512.3x17 McI. & Seymour. 1-150 K.W. Stanley 2 p., 126 c.
2-15x24x18 Armlngton & Sims 2-120 K. W. Q. E., 125 cycle,
single phase,1100-2200 volts.
18x14 VixlO^ McI. & Seymour
2-75 K. W. Stanley, 2 phase,
2-22x33 Buckeve (new).
133 cycle, 1100-2200 volts.
1-22x48 Harris Corliss.
1-60 K. W. Stanley. 2 p., 60 c.
1-20x48 Wheelock Corliss.
2-60 K. W. Stanley, 2 p., 125 c.
1-18x42 All Is Corliss.
4- 60 K. W. G. E., S. P., 125 c.
t-14i36 AUls Coriiss.
2-30 K. W. Westlnghouse 126
1-18HX18 McI. & Seymour
cycle, single phase.
2-13x12 Armlngton A Sims.
K.

W.

C.

i C,

6 pole.

A;

Wood.

1-50 K. W. Walker, 110 v.,
d c. Russell engine (new).
\V. Westlnghouse.

1-43 K.

110

Russell engine.

v.,d.c.

& C,

1-30 K. W. C.

110

v.,

Atlas engine.
1-5 K.W. Perritt,110v.,d.c.
double Sturtevant engine.
1-4 K.W. N.Elec. 110 v., d.
c. automatic engine (new).
1-3 K.W.N. Electric, 110 v.,
d. c.

auto, en., (new)

d. c.

Motors

& Dynamos.

110 and 220 and 500

volts.

DIRECT CONNECTED. THOMPSON, SON &C0.

BOILERS.

Street.

WANTED.
NO MAKES NEW. DOE

An

established manufacturing company in the
supply line requires several
additional salesmen. State age, previous experience, salary required etc. Must be thoroughly

competent to handle first-class trade.
BOX 164, care Western Electr cian.

Address

U.S. METAL

r^DLISHES ALL

POLISHsrwl™FMAN

METALS.

IHOIAHAPOLIS.IND

WANTED.
A well known manufacturers' agent, located in
Chicago, desires to represent manufacturers of
Have large acquaintance
Address BOX 170, care
Western Electrician, 510 Marquette Building,

electrical specialties.
the trade.

among

Chicago.

180
150
120
90
200
160

K.
K.
K.
K.
K.
K.

W. 60 cycle G. E., 2,000 volt.
W. 60 cycle Ft. Wayne, 1,100
W. 60 cycle G. E.. 2,000 volt.
W. 60 cycle G. E., 2,000 volt.
W. 60 cycle Stanley, 2 phase.
W. 60 cycle Stanley. 3 phase.

FOR SALE.
200 H. P. boiler; 120 H. P. engine; one 24
Inch, one 14 Inch. 62 feet double leather belts;
one smoke stack 40 feet by 3.'3 inches; one 60
K.W.,one 120 K. W. alternator; all now In operation, at bargain prices to make room for larger

GAS A ELECTRIC

SALES AGENTS

volt.

Technical electrical knowledge helpful and
preferable but not strictly necessary. Applications will be held entirely confidential, but
to enable advertisers to consider them understandingly they must be complete and explicit,
with all requisite information Including previous experience and expectations. None other
Excellent opportuwill recelveany attention.
nity for right men. Address

Box 169, Care of

WESTERN ELECTRICIAN,

Chicago,

III.

McNAMARA BROS.
ELECTRIC SWITCHBOARDS,

SLATE AND MARBLE.
Write

for

Catalogue B.

Fair Haven, Vt.

MOTORS WANTED.
SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

ROSE ELECTRIC

CO.,

ST. LOUIS.

175 K. W. Edison bipolar railway generator.
100 K. W. Ediion 140 volt.
65 K. W. Jenny 140 volt.
500 H. P. Cooper Corliss Englce.
28x48 Allls Corliss Engine.
10x13 Frost Automatic Engine.

Also Motors, Boilers. Pumps, etc.
Write for our Stock List number 51

1625

ILLINOIS

MAINTENANCE COMPANY.

NOTICE
TO

Public notice is hereby given that the City
Coimctl of the City of Muscatine, Iowa, will
receive sealed proposals until 7:30 o'clock p.
m., on the 10th day of March 1903. for lighting
the streets, public firounds and public buildings of said city wiih electricity, for a period of
ten years from the 1st daj' of October, 1903,
and for furnishing electric light and power to

consumers thereof la said

city.

The estimated quantities of light are as follows:
Fifty (50), or more, arc street lamjis burning
on a schedule from one-half hour after sunset
until one-half hour before sunrise, each and
every night In the year.
One hundred (100), or more, arc street lamps
burning on a schedule from one-half hour
after sunset until 1 o'clock a. m., each and
every night in the year.
Bids will be received on lamps operated in
series, and on both the alternating and direct
currents.
The successful contractor for arc street lighting will be granted a ten-year franchise, for
commercial lighting In the City of Muscatine.
A certified check on some bank in the City of
Muscatine, for I he sum of Hve thousand dollars,
enclosed in a separate .sealed envelope, properly
Said
endorsed, must accompany each bid.
check shall be payable to the order of the
Treasurer of the City of Muscatine.
liids will be enclosed in a sealed envelope, addressed to A. K. Raff. City Recorder, and endorsed. "I'roposals for Electric Lights."
For a printed cony of specifications, proposals,
and the location sheets, etc., address A. K. RatT,
City Recorder. Muscatine, Iowa.
The City Council reserves the right to reject
any or all bids.
GlvenbyoriJerof the City Council of said city,
this 31st day of January, 1903.

A. K. RAFF,
City Recorder.

MARQUETTE

BLDO.

CHICAGO.

60-K. W. EDISON, SOO-VOLT.
For Sale, tour 60-K.W. Edison Generators. COO
Each $460
Volts, F. 0. B. Cars, Hamilton. Ohio.

ROSE ELECTRIC

LIGHT
WANTED. ELECTRIC
CCNTRACTORS.

FOR SALE.

1_400K.
1—200 K.
2—200 K.
1—150 K.
2—150 K.
2—120 K.

K
Wood

electric railway

5T.

AH

Send for complete

M

1-375 H. P. National watertube 1-80 K. W. Jenny, 110 Toit, 114,116. 118 Liberty
1-250 H. P. Sterling watertube. d. c. Russell, 4 valve engine.
NEW YORK.

Bldg., Chicago.

tions treated confidential. Address throughout the United States, to sell electrical
widely known and acknowledged as of
BOX 168, care Western Electrician, articles
the highest class and needed in quantities.

eiO Marquette

each up.

care Western Electrician.

to completely negotiSeveral men wanted, of first-class ability,
ate the sale of both alternating and persistent industry, experience and intimate
direct-current machinery need ap- acquaintance with managers and chief officials
ply. State experience. All applica- of Electric Light and Power Companies

qualify

Invite correspondence
with those wishing to
buy or sell.

Wood

M

RY.

plant to be installed. CITY
CO., Murfreesboro, Tenn.

First-class

e450. 1-750 llRlit Slattery alternator. 8275,
1-30 light
arc dynamo, rJO. 1-30 light Sperrj- arc
dynamo. eiOO. 1-40 light
arc dynamo. 8l7fi.
3-50 light 1200 C. P, T, H. (Btng amifttures). esWeach,
1-75 light 1200C. P. Wood«32.'i. T, H.
12.
2 and
2.
12 arc lamps in good condition. 83.76 each.
arc
lamps, (5.00 each. Shallenberger and Schaefer meters,
83.25 each. Duncan meters, M.H) each. Thomson meters.
88.75 each. General Electric type F transCormers, 85.00

4-500
1-250
1-150
1-120
2-100

WANTED.
Experienced electrical engineer

We

K.W, Weatlnjfhouse new tootlied armature. M75,
General Electric alternator new toothed armature,

REFINING CO., CHICAGO.

510 Marquette

BOX

Dynamos and Motors.

GREAT WESTERN SMELTING AND

POSITION WANTED.

172. care Western Electrician, 510 Marquette
Building, Chicago.

1-60

K

the best

As chiefengineerand eleclriclan, thorouErhly
practical and technical laantomatlc. high speed
and Corliss engines and all kinds of electrical
machines. Good on figuring for the economy
of fuel. etc. Own Indicator and testing InstruReferences
ments. Married. Strictly aober.
Al. Address UOX 171, care Western lOlecirlcian, 510 Maniuette liuilding, Chicago.

experienc*--

6600.
1-60

Wood

ALSO

WRITE us.

WANTED.

Salesman with experience in selling directcurrent machinery bv Chicago office of one of
the oldest manufacturers of direct-current ma'chinery. Applicants must have knowledge of
engineering and be well recommended. State

PLATINUM,

Incandescent Lamp Bases, Etc.

trician.

WANTED.

UP TO YOU.

IT'S

WANTED

Swiss (9 months !n the country) \\ 1th good
technical education, 3 years' sliop and 7 years'
draughting room experience, wishes steady
Can furnish
jiosUion with prosperous firm.
best of referenc's as construction engineer.
Salary wanted $80 per month. Addiess bOX
174. care Western Electrician, 510 Manjuelte
Building, Chicago.

1-80 K.W. 500-TOlt Sprague. (500.
897B.
1-75 K. W.Hao
500- volt. WOO,
1 New 75 K. W. Wood alternator 125 cycle, latest type,
3-l.SOO ItKht Slattory alternators, MOO.
2-1500 llKht
t890
Ft, Wayne alternatora, 1 Slattery type with new toothed
armaturt'3. 9550 each, 1 2000 light Ft. Wayne alternator,

•

in-

with steam, eleelrtcal and water power plants.
Understand polyphase work and modt-rn transformer pnicllce. fan handle your meter system
to the ^alUfactlon of voiirself uml your customers. Just finished InsiaUIng 5U0 H. P. sleum
and water power plant. Western locution preferred. Address UOX 175, care Western Elec-

POSITION

W, OeDeral Electric 500-volt generators, P975
MOO K- W. 2i)0-volt General Electric generator,

2-100 K.

each,

POSITION 'WANTED advertisements (jo words or less), St oo an
ierfr'nn- r^dditinnnl ifords zr fnch

SECOND-HAND

FOR SALE.

advertise-

$i-50 an
(50 zuords or
insertion; additional ivords 3c each.

ments

February 21, 1903

ST. LOUIS.

CO.,

ELECTRICAL CURIOSITIES.

JABLOCKOFFCaNDLESFORSALE.
on
lamps —

sed

ttie

tories,

for colleges, laboraOld material of all kinds

early aro

museums,

etc.

WALSH'S SONS &

purchased.

261 WashlnEton St

.

CO.,

Newark, N. J.

FOR SALE—Immediate Delivery

3500 Horse Power
BABCOCK Jfc^ WILCOX

heine'Yafety

BOILERS
Two

B,

Three B.

One

B.

&
&
&

W., 285 H. p. each, 150

lbs.

W., 275 H. p. each, 140

lbs.

W.

175

Above six boilers

Two

B.

Now

Two

B.

&

la

W., 275

H. p.
125 lbs.
Watcrbury. Conn.

H. p. each,

140

lbs.

operatlag 9.\ Slater Cotton Company,
Pawtucket, Rhode Island.

&

W., 150 H. p. each, 140

lbs.

In Davenport, Iowa.

One Heine,

Two Heine
Now

310
325

h.

p.

H.

p.

each,

uo
uo

ibs.
Ibs.

operatini at L. Hosier Brewing Company,

Columbus, Ohio.

Whitehead Machinery Company

DAVENPORT, IOWA.

REPAIR SHOPS
EDISON COMPANY
CHICAGO
TELEPHONE MAIN 1280
76 MARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.

Majchine and Carpenter
Work of All Kinds
Correspondence Solicited
"="«**•

Dynamos Armatures,

°j
Motors, Arc

FIRST-CLASS EQUIPMENT THIWUCHOUT.

Lamps,

Fans, Instruments.

^

'

;

February

21,

;

WESTERN ELECTRICIAN

1903

13

WE BUY OR SELL

PERENIPTORY SALE OF

VALUABLE PATENTS.

WE BUY AND SELL ALL

By virtue of decrees of the Circuit Court ot
tbe'United Stales, for the District of Maryland,
entered in the case ot ALBERT H. HENDF.Rvs. ELIAS E. RIE3 pendius in that Court,
the undersigned Special Masters were appointed
and directed to sell at public sale all of the
ritiht, title and interest of the parties to said
ca-;e in and to the following Letters Patent
of the Vuited States, as well as the Inventions
described in applications for Letters Patent
which are now on file in the United States
Patent Oltice. enumerated below, although some
or all of the said applications have become
forfeited under the Statute for want of prosecution within the statutory period since the last
official action upon them; yet It ie possible that
some or all of the applications might be renewed under the circumstances:

SOX

Automatic Signaling Device for Railroads:
12. 1886.
EleclrlcWeldlng andTemperlDg:
umber 370. 28-2. September 20. 1887;
380.088. July 10. 1888;
"
402.107. April 23. 1889;
"
402.108, April 23. 1889:

Electrical and

DIRECT-CONNECTED UNITS.
3(X)

444.855. January 20, 1891;
453.162, Mav 26. 1891;
453.163, May 26, 1891;
453.164, May 26, 1891;
564,453. July 21, 1896;
499.040, June 6, 1893.

"

Ap()lic3llons:

Serial

"

Number
•

280,521, filed
285.565. '
301.915. •
407.479. '
473,878, "

„

„

,.>

July 20. 1888;
Sept. 15, 1888;
March 5. 1889;
Jan. 6. 1893;
May 11, 1893.

Electric Riveting:

(3)

Number 403,374, May
404,306, May
452,042, May

14. 1889;

28, 1889;
12, 1891;
465.089, December 15, 1891.

(4)

Electric Snidering:

(5)

Electric Heating:

Number

Number

48,^.017. October 25, 1892.

381.315,
381.816,
381.817,
381.818,
381.819,

April 24.
April 24,
April 24,
April 24.
April 24,

September 21.

1S87.
Bralte and Traction Systems:

Subject to

(

356.963. Feb.
356,964, Feb.

1.
1,

1887; J L'eence tootle
1887; ElevatorCo.
I

'

for Elevators.

2—250
2—200

G. B., 2,400 volts, 50 cycles, 3-phase.
G. E., 2,300 volts, 40 cycles, 3-phase.
1—300
G. E., 2,000 volts, 60 cycles, 3-phase.
1—200
Stanley, 2,400 volts, 60 cycles, 2-phase.
1—150
Stanley, 1,000 or 2,000 volts, 133 cycles.
3—150
G. E., 2j300 volts, 60 cycles, 3-phase.
2—120
G. E., 2,000 volts, 125 cycles.
1—100
G. E., 2,080 volts, 60 cycles.
1— 60
G. E., 1,040 volts, 125 cycles.
1—A35 T.-H-., 1,000 volts, 125 cycles.
1—30 H. P., Westinghouse, Ind. Motor, 200 volts, 60 cycles, 2-phase.
1—20 H. P., Westinghouse, Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—20 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—10 H. P., G. E., Ind. Motor, 220 volts, 60 cycles, 2-phase.
1—15 H. P., G. E., Ind. Motor, 220 volts, 60 cycles. 2-phase.

RAILWAY GENERATORS.
2-500 kw., 6-pole General Electric.
1—270 kw., 4-pole General Electric.
2—200 kw., 4-pole General Electric.
1-200 kw., M. P. 6, Westinghouse.
1—175 kw., M. P. 4, Westinghouse.
2—150 kw., M. P. 6, Westinghouse.
2—110 kw.. 4-pole Eddy.

370.283. September 20. 1887;
383.770. May 29. 1888;
386.085. July 10. 1888;
386.087, Julv 10. 1888;
409.757. August 27. 1889;
409.756. August 27, 1889.
(10) Eloclrlc Railway System:
Xumber 386,086, July 10. 1888;
409.237. August 20, 1889;
411,301, September 17, 1889;
417,338, December 17, 1889.

January

9.

1886;

Applications:
Serial Number 429.182. filed April 14. 1892.

442,058.

filed

Aug.

3.

1—100 kw., 4-pole Walker.
3—100 kw., 4-pole General Electric.
1—100 kw., Edison Bipolar.
2— 90 kw., Thomson-Houston.

1— 80 kw., Thomson-Houston.
2— 80 kw., Detroit
5— D62 Thomson-Houston.

ENGINES.

368.194. filed Oct. 15, 1890;
368.1 95. filed Oct. 15, 1890;
"
395.231 filed June 5, 1891.
(11) Railway Systems, Transformer:
Number 402.971. Mav 7. 1889;
431.482. July 1. 1890;
(See note
622,865, April 11, 1899.
below).
Applications:
serial Number 248,405, filed Aug. 31, 1887.
298,726, filed Feb. 5, 1889.
(12) Induction Railway;
Number 458,859, September 1, 1891.

(13) Apparatus for Removing Ice and

1892.

Snow from

Railway Tracks:
390.619. October 2, 1888.
Sale of patent No. 622,865 subject to the
terms and conditions of agreement between
Ries & Henderson and George Westlnghouse,
dated November 22, 1893. Recorded Liljer V
sixty-three, page four buntired and six of
transfer of patents.
The foregoing patents and the inventions described in above applications will be offered for
sale by public auction by the undersigned, at
the Real Estate Exchange, southwest comer of
Lexington and Saint Paul Streets, Baltimore,
ilarvland, on Tuesday, the 3rd day of March,
1903, at 1 o'clock P. M".
The property will first be offered in separate
groups as above numbered and will thereafter
be offered as an entirety. If the highest bid for
the property as an entirety exceeds the aggregate of the highest bids for the separate groups,
the highest bid for the properly as an entirety
wLU be accepted; otherwise the highest Independent bids for the separate groups wlU he
respectively accepted.

12 and 20x36 Slater Engine

Tandem Compound.

14x14 Rice Automatic.
16x16 Rice Automatic.
13 and 23x17 Tandem Compound Mcintosh & Seymour.
10x18x20 Payne Compound.
13x12 Armington & ^ims.
12 and 20x12 Westinghouse Compound.
7x8 Payne.
18x42 AlUs-Corliss.
18x48 Geo. H. Corliss.
16x42 Greene.
13x12 Erie Ball.
10%xl6J4xl2 Cross Compound Armington & Sims.

Number

Note

No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.6 amp.

group, or a deposit of 35.000 from the purchaser
of the entire property.

GEORGE WHITELOCK,
701 Maryland Trust Bldg.

ARTHUR STEUART,

JOHN

SPECIAL MASTERS.
P.

POE,
CounseL

T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H., 75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

M. D. 2

A large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

GENERATORS-500

Volts.

6— Edison, No. 20, 60 K. W.. each
6— T. H. D—62, each
6— Edison, No. 60, 175 K. W

W

400
500

8

1,200
1,400
1.200
2,000
2,250

1-General Electric, 100 K. W., 6 pole...
2— General Electric, 100 K. W., 4 pole. ..
l_\Vestlnghouse, 175 K.
1— General Electric, 250 K.
4— T. H.,270K. W.,arranged to be driven
witn a Bioele pulley clutcb coupling
on either side of pulley, per pair
2— T. H..500K. W.,each
1—35 K. W. Westinghouse, witb exciter
and switchboard instruments, 1,100

W

5,000
4,560

300

volts.

1—60

K.

W- Westinghouse, without

ex-

and swltcnhoard instruments,
1.100 voUa
2—100 K. W. G. E. mono-cyclic, with exswitchboards complete,
citer and
citer

300

1,200
1,100 volts, each
K. W. Stanley, 1.100 and 2,200
with exciter and iwiichboard
instruments, each
1,500
volt3,

CENERATOR-220
Volts.
6 pole (new)
$2,400
10 Volts.
GENERATOR2—210
W., G. E. design, 14 pole, for
1— 200K. W. -Triumph,

1

K.
direct connection, speed,

120 R.

P. M.,

$2,250

each

ARC LIGHT GENERATORS.
10— No. 10, lOO-Ught, 9.6 amperes, Brush

Arc Dynamos with oil regulators,
practically new, each
$ 900
K. W. Westinghouse 60-cycle, 2-

1—750

phase, 2,200 volt generator, belted to

one 24 and 48x60 cross-compound
condensing Cooper Corliss engine,
complete
25,000

MOTORS.

200— New 25

H. P. motors, complete with
pinion gear and gear cases, each
$260

CONTROLLERS.

100— "K" Controllers, each

25— R-2 Controllers,

$60
70

each

ENCI N ES

1— Tandem Compound Bail, 8 and 13x12..$ 800
2— Tandem Compound Ball, 9 and 16x12.
each
Sl.OOO
4— Russell Automatic, 15x20, each
700
o_porter-Allen, 16x20. each

1,000

1—11 and 17x14 Cross-Compound

2— 21x18 Armington & Sims,
1— Porter-Allen, 21x36

Ideal.. 1,400

each
.-.

1-Porter- Allen, 28x42
1— HamUton-Corliss, 14x42
1— St. Louis Corliss, 30x54
1— Pennsylvania Iron Works Corliss, 28x
60
2 Lane & Bodley, 24x60, designed for
Rolling Mill work, for the pair

—

l_20x48 Wheelock

1— Double Wheelock. 20x48
1— Wheelock, 20x42
2— Armington & Sims, 13x12
1— Ta"ylor-Beck, 12x14
4— Houston, Stanwood & Gamble,

—Cooper

4,500
8 500

2,250
4,000
2,000

400
300
Cross-

Compound, 16 and 22x22

6

1.500
1,500
4,000
1,500
5,000

1,250

Cross-Compound, Non-Con-

densing, 36 and 60x60. new, never
having been shipped from factory. .23,000

5— Tandem Compound Ball, 12 and 20x16
3— Skinner engines, 17x18. with air compressing cylinders attached, each.

1,500

750

. .

BOILERS.

4—72

Inches x 16 feet tubular boilers,
with 72 4-Inch tubes, each
$ 450
4—66 inches x 18 feet, with 66 4-inch

450

tubes, each

3—66

inches x 14 feet, with 66 4-inch
tubes
1—72 inches x 18 feet, with 66 4-lncb

350

450

2—Sterling water tubes, each 350 H. P.,
perH. P
2— Hazelton. 500 H. P., per H. P
2— Clark, 150 H. P. water tube boilers,

5
1

perH. P

6

TRANSFORMERS.
sizes, tvpe G. per light.

72 K. W. assorted

30c.

FERRIS WHEEL.
SHOOT THE CHUTE.

1— Shoot the

Chute, steel construction, 60

feet high

and 300

with boats

Length over

feet long,

WORK

all. 40 ft.;
over all. 12 ft.

complete

CAR.

$5,000

length inside cab. 29
ft.; height
2 In. height of body.
8 ft. 10 in.
width of body inside, 7 ft. 6 in.
width of body outside, 9 ft. width of large side
height
door. 5 ft.
of large side door. 5 ft. 8 in.
length wheel base, bolster to bolster, 21 ft.:
trucks, latest type Jackson & Sharpe M. C. B.
axle, 4Vs in.; wheels, 38 in.. 2^ in. thiead,
V in. flange. Equipment. 4 Westinghouse No.
38 B geared to 85 miles per hour; two trolleys,
double end control; Chrlstensen air brake,
double end. Gauge, standard 4 ft. 8H in. Motors
Inside hung. Car equipped with M. C. B. couplers for hauling standard freight cars. Car complete in every respect and as good as new; has
been ia use about four months hauling gravel
only and embodies every modern Improvement
known. Price $6,000 f. o. b.. Cincinnati.
;

;

:

:

WRITE FOR OUR LATEST CATALOGUE.

CHARLES

810 Maryland Trust Bldg.
Baltimore, Md.

STEELE,

Commutator Segmer^ts.

l_6Q-ft. Ferris wheel. electrically driven, $1,000

Terms: CASH ON RATIFICATION OF SALE.
A deposit of $500 will he required at the time
and place of sale from the purchaser of each

N.

ARMATURE FIELDS REWOUND.
We make a specialty of Drop Forged

tubes, each

ARC GENERATORS.

;

JOHN

Recognized a great factor in electrical problems
for twenty yeare.

120-TOlt Generator, direct connected

kw.,
kw.,
kw.,
kw.,
kw.,
kw.,
kw.,
kw,.
kw.,

Conduits for Electric and Cable Railways;

Number 338.556. March 23, 1886;
352 265, November 9. 1886

Applications:
Serial Number 188.083, filed

8,

to Westinghouse Compound Engine.
50 kw., Westinghouse, 6-poIe, llO-volt Compound Generator, with 13x12
Ames Automatic Engine. But little used, as good as new.
50 kw., Commercial, M. P., 125 volts, Compound Wound Generator,
with 8%-13xl2 Armington & Sims Tandem Compound Engine.
One year old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-volt Westinghouse Generators, direct connected to self -oiling Ball Engines.
25 kw., General Electric, 110 volts, 4-pole, Compound Wound Generator, .with 9^x10 Armington & Sims Engine.
2—25 kw., 125-volt General Electric Generators, direct connected to one
Triple Eixpansion Marine Vertical Engine.

452,041, May 12, 1891.
Application:
serial N umber 242. 122. filed January 22.1887.
(9)

P.

ALTERNATING.

and Motors:
Kumber 380.138. March 27. 1888 (Coil).
381.421. April 17. 1888 (Generator).
390.904. October 9, 1888 (Motor).
390.905. October 9, 1888 (Generator).
390.906. October 9. 1888 (Generator).
(7) Overhead Conductors for Electric Ralliways:
Number 392,757, filed November 13, 1888.

Number

CD

2—180

1888.

Applicaiion:
serial Number 250.090. filed

CB
03

Left-hand Engine.

187% kw., Westinghouse, M.

1888;
1888;
1888;
1888;

Appilcalions:
Serial Number 266.710, filed March 9, 1888;
April 11, 1888;
270,245. '
'
"
270.246. " April 11. 1888.
Induction Colls. Dynamo Electric Machines
(6)

(8)

kw., General Electric 500-550-ToIt Generator, direct connected to
16 and 30x48 Wtietlierill-Corliss Horizontal

Tandem Compound,

(21

K

Steam

MACHI NERY

(1)

Number 334.19*. January

KINDS

11

Broadway,

MH YORK.

E.

DUSTIN CO.
Storehouse, 0RANGE8URGH, N. Y.

JOHN

A.

STEWART ELECTRIC

Offices:

430 Sycamore

tt.

CO.

Factory and Warehouse;
LUDLOW, KY,

CINCINNATI, OHIO.

WESTERN ELECTRICIAN

H

February 21, 1903

^^^^m^^^^^^^m
I

ARNOLD ELECTRIC
POWER STATION Co,

i BRYAN, WILLIAM H.
M.

Engineers, Contractors for Complete
Electric Plants. Results Guaranteed.

F. B.

Monadnock
CHICAGO,

G. W.,

i

Iowa State College, Ames, Iowa
Consulting Mechanical Engineer, Lighting.
Power, Pumping and Heating Plants test i-:u
AND DESIGNED, Economy and Power Tc.-is
of Engines and Builers.

I

T:i-f:iTHU

^^ R<iom

riu.'i,

CHICAGO

AdamsStreet.

^

C.

p

Carman, Chas. Whitney

ELECTRICAL CONTRACTORS,

I

E

E. Leasure.

c^

W. Carman.

M. C. Hartman.

&

;

1220-21

Suite

1305,

KOHLER

]

STANTON,
Consulting Telephone Engineer.

411 Electrical

|

Bldg., Cleveland, Ohio,

Telephone Main 3123,

r^

BROS.,

WILMERDING,

Contracting Electrical Engineers,
Lighting Power Rail

CON.SULTING ENGINEER

1804-1^06-1808-1810-1812 Fisher

1300, 1H4 LaSalle Street,

CHICAGO.

88 La Salle Street, CHICAGO.

Marquette Building, CHICAGO.

Plans, Speclllc^tiona and SupeiTision of InBtallatlon of complete telephone plants.
Special Ileports on Telephone
Properties and Apparatus.

ST. LOUIS.

Chemical Ei-nc.

H.,

\

J

Co.,

CONSULTING ENGINEERS,

I

and estimates forelecInventions developed.

Central Lighting Stations,
Electric Power Transmission.

ILL.

BROWN LEASURE,

Chas. L. Ekown.

SCHOTT, W.

EXGINEER AJTD CONTRACTOR,
Speciat,tif.s— Central station Heating Plants,
Wftter Works Sct'am Plants. Electric Lltjlit,
" 3 iind Street Hallway Pi

Humphrey, Henry H.,
'consulting engineer.

AL KNtilXEER AND CONTRACTOR.

113

Lone Distance Phone Central 2U8.

1155-56 MonadnockBlk., Chicago.

J. F,

A. D. Lundy.

Frederick Sargent.

I

Specltlcations, plans
triuu.1 installations!

terial Furnished.
Construction and Underfrround Conduit
Construction a Specialty,

BUTTERFIELD,

I

Engineers,

nplete Teleplinne Exohanpes Built and Ma-

M.E.

CHICAGO.
Chicago,

-

Mechanical and Electrical

Minneapolis

East Van Buren Street,

I

FELT, CHAS.E. &C0. |

P.

Block,
250 Guaranty BIdg,

looQ, 46

construction,
1263 Jlonadnock Blclg.,

ELECTRIC
R.\ILWAY ENGINEER.

Consulting Engineer,

BISSELL,

EDWARD

BURCH,

Suite 1504

telephone engineering and

Lincoln Trust Building, ST. LOUIS.

Harrison. 745.

ENGINEERS,

Contractors,

Engineers

Soc. M. E.,

Consulting Mechanical and Electrical
Engineer.

a

BADT,

Am.

=^
^^
SARGENT & LUNDY,

Crumb,W. H. & Company

CHICAGO.

m^^^^ssi-m

FARR

INTERNATIONAL TRANSMITTER

TELEPHONES FOR EXCHANGES.

STANDS UNEQUALLED

IN

FflRR

Workmanship,
Efficiency and

TELEPHONES
HONES FOR PRIVATE AND COUNTRY
COl
LINES.

Durability.
It Is

FRHH

Clear, Distinct and Powerful.

TELEPHONES FOR FACTORIES.

IMPOSSIBLE
to

become packed

Brackets, Wirt Pins and Insulators.

or deadened.

CARD
rAnll

We

manufacture a full line of public ex
change central energy and generator call
Telephones and multiple and trunking
switchboards.
Correspondence solicited.

PATENT ALLOWED.

INTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

TELEPHONE & CONST. SUPPLY CO.,
18 & 120 W. JACKSON BLVD.,
I

KOKOMO TELEPHONES

CO.,

CHICAGO,

PUiPAen
UlllURllUl

Always Up-to-Date.

U. S. A.

WE MANUFACTURE

SWITCHBOARDS, TELEPHONES

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC

TELEPHONE DROPS, SPRINCJACKS, PLUGS and
SWITCHBOARD SUPPLIES.

MAYER ENGINEERING CO.,
IVIonadnock Block,
CHICAGO,

MFG. CO.,
KOKOMO,

ILL'.

IND.

AN OPEN LETTER
TO THE

TELEPHONE PUBLIC
The trend

ing the year 1902.

of

:

telephone opinion

is

clearly indicated

by the sales

Automatic telephones and switches and a total ultimate capacity

Economy

of the

Automatic

Six of the orders received by us during that time called for a total

in operation, superiority of service,

in the

Company

dur-

installation of 31,570

of 177,000.

perfect construction

Automatic Telephone Exchange which have made this phenomenal business
Write us when you are

Electric

initial

and long

life

are the characteristics of the

possible.

market.

Very truly yours,

AUTOMATIC ELECTRIC COHPANY,

Chicago, U. 5. A.

February

Western electrician

21, 1903

iS

THE HOME OF

STERLING
ELECTRIC

COMPANY

LAFAYETTE, INDIANA.
MANUFACTURERS OF
TELEPHONES, PROTECTORS,
LIGHTNING ARRESTERS

THE

AND
;

BEST

SWITCHBOARDS OF ALL KINGS
INCLUDING THEIR

'

COMMON BATTERY LAMP SIGNAL

IMULTIPLE SYSTEMS

|

ON
EARTH
It

j^

Kellogg Telephones
IN

I
•

EVERY PARTICULAR. THE BEST.

catn q\iote

you

a-ttraLctive prices

on

as well as Patience, to make a

SUGGESSFULTELEPHONE.

AMERICAN

a^ll

kinds of M&gnet and Switchboard Wire and

TELEPHONES CALL
ARE A SUCCESS

KELLOGG SWITCHBOARD ivnd
SUPPLY COMPANY.
eLnd

Congress Streets,

9

LET US SEND OUR

AMERICAN

CATALOGUE

CHICAGO.

39

AND TALK PRICES

Carbon Arrester in

GENERATOR

CENTRAL
ENERGY

CaLbles.

Green

Electrical

Knowledge and Good Meclianics,

Our Ma.gneto Telephones a.re positively \inequaled in the world—and our prices are right.

We

requires Capital,

Detail.

ELECTRIC

TELEPHONE

JACKSON BLVD., CHICAGO

MOON TERMINAL HEAD
With

CARBON ARRESTERS or
COPPER ARRESTERS.

with

NO CHANCE IN PRICE LIST. WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essential
features which afTord absolute protection to the
Cable Wires. This is demonstrated by its record.
Thorough tests show that this apparatus
with Carbon Arresters will withstand, without
injury, a current of heavy voltage.

SEE METAL OUTER CASE OR STORM BOX.
Catalogue and Price List on request.

MOON

MFC. CO.,

47-49 South Canal Street,

CHICAGO.

CO .

WESTERN ELECTRICIAN

i5

February 21, 1903

^^^
ALL THAT SCALE

DEARBORN OOIVIROUND
can be taken out

of your boilers with

WRITE USIABOUTJANALYSIS OF YOUR BOILER FEED WATER.

^B^l

n^^^r *

^1

OHEIVIIOAI- \A/ORKS.

?T=T-"l.l.'H-1.1ir^W«

"

»G<kW, r*f—mt<is>n±

27-34 RIALTO BUILDING, CHICAGO, ILL.

/^ARSONS

fl.M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find It to their interest to confer
with us, as we are willing: to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REQUIRCMBNTS

AND SEND FOR CATALOGUE.

S.

MORGAN SMITH

t

JOSEPH DIXON CRUCIBLE COMPANY,

Jsrsby City, N.

J.

The Evans-Almlraii Hot Water System of Central Station Heating.
NO BACK PRESSURE. ONLY ONE LINE OF PIPE NEEDED.
SEND FOR CATALOOUE.

EVANS, ALMIRALL & CO.,
I

BOSTON.

JEFFREY

ELEVAriNG,
CONVEYING,

POWER
TRANSMISSION

a05

MONADNOCK BLOCK,
CHICAGO.

TM
mm

FOR CATALOGUE,

THE JEFFREY MFC'CO.
COLUMBUS, 0.

buy WALRATH GAS OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH

THE BEST

REG.TRADE MARKS

24,

Sizes of Slate Switchboards.

Best Black Enameled and JIarbleized Finishes In Vermont.

Bronze SmeltingCo.Iimited,

2200 WASHINGTON AVE.,PHILADEL.PHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

)

Hammond

Pays to Get tbe Best from

Slates for Electrical Purposes

Jhe Rhosphor

CO.,

INGOTS.CASTINGS, WIRE, RODS,'SHEETS, ETC.

301 Fisher Building, Chicaeo.
619 Slevenson lluilding, Indianapolis.
703 IJijou Building, Pittsburg.
MacKay F.ngineeriug Co., 149 Broadway, New York.
Jlackay Enymeering Co., 100 Boylston St.. Boston.
Jt

All

FOK

MARINETTE. WIS,

Strong, Carlisle

ft'SiZ'St]

Electrical Purposes.

MARINETTE IRON
_::s^^
AGEXCIES—

p. O.

SLATE

will produce as good a commercial light as that of an automaticsteam engine, either belled
or direct connected generator.
Simple, Economical and Keliable.
tend for Catalogue W.
It

WORKS MFQ.

It

EDWARD
BONVILLE
Lock Box
FAIR HAVEN, VERMONT.

VERMONT

Received the Highest Award at
the Pan-American Exposition.

-

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

NEW YORK.

CO., York, Pa.

ARE YOU LOOKINQ FOR MONEY?
If SO,

Telephone: Harrison 3930 and 3631.

.'/
./-//r.yi/ir-/
/lijjj/irl

— DELTA _METAL

jjniiir"
J))/,ii/r

y^^
/^Lt^\

Co., Cleveland.

CASTINGS, STAMPINGS AND FORCINGS

;

SAMSON TURBINE
UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.
^

Special Features:

HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We

build these Turbines in all Siies and Styles, on Upright or
Horizontal Shafts, single or in pairs belted or direct connected.
WRITE DEPT.
FOR CATALOG.
,

LEFFEL
JAMES
SPRINGFIELD,

&.

CO.,

O., U. S. A.

PERFECTION IN TRANSPORTATION
IS

MECHANICAL
BOILER
METHOD OF

heaviest steel rails, laid on a roadbed
of crushed rock, make ils tracks the
smootheiit. Over Ihis dustless highway are
the most palatial (rains in the world

The

THEONLYKNOWN

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON_60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.MA50N Manager.
H. N.

FENNER

President

IMEIXA/
IN/I

acKi

°

4-13

BLAUVEi-T, Ag^nt

ENOL-AND

nery for

nm

CO.

WESTERN UNION BUILDING. CHICAGO.

J. F.

FURNISHED BY THE

CHICAGO & ALTON RAILWAY

—the acme of luxury and comfort.
AMERICA'S MOST POPULAR RAILWAY -JUSTLY TERMED

"THE ONLV WAY"
BETWEEN
Chlcnco, St. I.oui«. Kntidon City and Peoria.
Ceo. T. Charlton. Gen.'Pns. A^t., Chicago, 111.

RUSSELL W. KNIGHT,

Treasurer

BLJ~FT OOIVII^AIMY

MANUFACTURERS OF

nsvila'ti ns Ellec-trical \A/ires
CA.S-rilMOS
s» KCiAi_-r-v
PROVIDENCE. R. 1., U. S. A.

1
i
Braiding, Taping, Winding, Twinning, Cabling, stranding, Polishing and Measuring Machines. Cable Covering Braiders
A.
F-ir>iiS.

304 PEARL STREET,

-

February
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THE VICTOR TURBINE WATER WHEEL
OUR OTHER SPECIALTIES ARE:
Its high speed, close regulation, great capacity,
high efficiency, perfect cylinder gate and steady
motion wiii particularly commend it to ali contemplating developing plants of this kind.

STEAM and POWER PUMPING MACHINERY

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for 1h9 Air Lift

IF

INTERESTED, WRITE

'^ STILWELL-BIERGE
NEW YORK,

&

SMITH-VAILE GO.

PHILADELPHIA, 619 Arch Street.
CHICAGO. 311 Dearborn Street.
tONDON. 97 Queen Victoria Street.
CLEVELAND. 1116 New England Building,
AUSTIN. Sales Agent, Smith Block, PITTSBURG, PA.

141 Broadway.

BOSTON. 73 Oliver Streal.
NEW ORLEANS. 304 Hennen Building.
BALTIMORE, 1607 Continental Trust Building.
E. F.

Old King Coal
IS

ON TOP AND REFUSES TO COME DOWN.

Now is

the time for Electric Companies

System

Exhaust
Steam Heating through underground mains,
and save their coal and labor bills.
to decide to put in our

35

New

of

plants installed last year.

m

We guarantee results.
Write

how

it is

for

Our pamphlet, showing

done.

American

District

LOCKPORT,

Steam

m^p,

Co.,

N. Y.

Mestiox Western Electrician.

BEFORE CONTRACTING FOR

1

IM

U AIVII»S
o AIM DESCENTGET THE
STERLING SPECIAL
LITERATURE.

STERLING ELECTRICAL MFG. CO.

WARREN

1

1

The
Pioneer

Famous

Limited.

Train

OHIO.

of the

World.

Chicago— St. Paul— Minneapolii
VIA

The St. Paul Road.

MARTIN MALEY,
VERMONT SLATE

(Chicago, Milwaukee

MANUFACTURER OF ALL KINDS OF

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

&

St.

Paul Ry.Jj,

Equipment and Service
Unequaled.
Time
-

F. A.

—

tables, maps aod informatiOD
:,,fernished on application to

MILLER, Geoeral
Chicafo,

Passenger Agent,
III,

^^

l|

WESTERN ELECTRIClAM

iS

YARDS AT:
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

DULUTH.MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN.
CARNEY BROS. SPUR, MINN.

CARNEY BROTHERS COMPANY;

EMERSON, MICH.

6IO Chamber

Wrila Us lor OelJtared Prices.

LOW

STOCKS

of

Commerce, CHICAGO,

PRICES

DAR POLES

CHICAGO LUMBER

& COAL CO.

1129-30-31 LUMBER EXCHANGE

Idaho C;dar Poles shipped direcl from Idaho
Oregon and Washington.

ILL.

WESTERN CEDAR POLESHow Prices.
stocks:

WHITE AND

Idaho-Montana.

Address B. F. VREELAND, Denvir, Colo. (Main Office.)

POLES

WRITE FOR PRICES.

THE

LUMBER

0. 0.

(WHITE CEDAR.)

We Make

MINNEAPOLIS, MINN.

30,35. nd<Oft.

6and7

I

.

i
POLES
Always

YARDS:
"

Escaoibl,

Beron,

Minn.
Moot.

Cabloet,

Idalio.

POLES,
POSTS,

Chlcaio,

lU.

ACQ.
619 W.22d

worthy

of a place

Offered by tlie K.

LOUD'S SONS CO., Au Sable, Mich.

S

by a

critical Inspector as

among many thousand

& S

Co.

MICHIGAN POLES
At best prices consistent with the best Quality. Correspondence

KELLOGG SWITCHBOARD AND

POLES
POLES
W.

LET us fit you

STERLING & SON,

C.

TIES.

MONROE, MICH.

EleTen Pole Yards in Michigan.
Wholesale Producers for 20 years.

G.J.

OUT.

RACINE BOAT

Solicited.

SUPPLY COMPANY,

GREEN AND CONGRESS STREETS, CHICAGO.

20th CENTURY
Spring will soon be here aod
you will want a launch, a sail
boat, a row boat, or a canoe.

St.

CHICAGO, ILU

KCo
...HIGH QUALITY POLES...
STAMPED ON A POLE BUTT
MEANS that it has been accepted

TIES,

LAUNCHES

In Stocif

FRANCIS
BEIDLER

Meoonlaee.JHIcft.
Cloqaet,

H. M.

Construction

Poles.

merchants' national
BANK BLDG., CHICAGO.

CEDAR

Tops.

LINE

Telephone

D. W. PHELAN,
277 Broadway, New York

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

cm iicD LUnDCK
iiimcD on
Dii
n. rULMtll
bill,

In.

FOR

TROLLEY

of

Are the Best.

POLES

CO.,

VULCAN MICH.

a Specialty

Southern Cedar
NO R0TTE9I BUTTS.

21, 1963

YARDS AT:

CEDAR POLES

WALKER, MINN.,

liARQE

February

HUEBELCO.,

MENOMINEE,
MICH.

CONTINUOUS RAIL JOINT CO. OF AM.

MANUFACTURING COMPANY

Century BuiLcrNG.

Gbnbral Offices:

NEWARK,
Over

fifteen

N.

J.

thousand (15,000) miles in

highest award in

its class

use.

Received the

at Paris Exposition,

1900

and Pan-American, Buffalo, 1901.

M.KLCIN

Our Tool Book

tella

NiCKELgATC.

SiON.

0.

TOOLS.

LINE BUILDERS'

about them.

of Intereit to all linemen.
Qet
a copy now. FREE.
Headquarters for Linemen's Tools.

llieMertlJoii(.Chicago^

It li

BOX

13,

RACINE, WIS., U. S. A.

MATHIAS KLEIN

The
craft.

ideal

Tb*

SpAedj,

W. Van Buren St.
CHICAGO, I1.L.

87-89

SONS,'

gentleman's pleasure

finest

safe,

&

Northern Wisconsin Resources.
Northern Wisconsin offers the finest opporfor manufacturing and seiilemcnt.
Fine grazing lands, hardwood tlmberand splendid soli for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
tunities

16 FT. FISHING LAUNCH.S 150.00

FAMILY LAUNCH, 200.00
86 FT. CABIN LAUNCH, 1,500.00
16 FT.

3

Express Trains

3

OHICAGO
Every Day Between

launch that Boats.

limple and reliable.

StiouisRA

OFFERS

those

who

seek the opportunity.

Transporta-

tion facilities are of the best. Interesting bookmaps, etc., are yours for the asking.

lets,

ALL P OINTS E AST
THROUGH CLEVEUNDAND BUFFALO.
Through Sleeping Cars, Day Coaches and Dining Cars.
Individual Club Meals ranging In
price from 3oc. to SI. 00 also service a la carte.
Ask your Ticket Agent for tlclsels over the
Nickel Plate Road, or address
:

Send 10 ctDts
trtted

tor 8o-pag* illai-

catalogue giving

W.

H. KILLEN, Land

&

Industrial Com'r;

tha troth

in detail abont tha beil boats bailt.

JAS. C. POND, General Passenger Agent,
WUcofliln Central

Ry.,

MILWAUKEE.WIS.

JOHN

Y.

OALAHAN,

'Phon. Central 20B7.

I

1

CHI9AQ0,

C A.,

3 Adams

St.

,

'

.

February

21,
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1

id

CEDAR=-PaLES
LINDSLEY
BROS. CO.
(MICHIBAN POI-ES) CHICAGO.

F> DL.ES ) SPDKAN E.
INqUIRIES TO (5ENERAL OFFICES. T(TIBUNE BLDG. CHICAGO.

ADDRESS

9*»—

—•——— •»>•>••—•0««€

iA

GOOD

ence

I

is

in the size

(and

Ihe price).

!•••••

CHEAP.

TIE

THE LINDSLEY BROS. CO.
WASH.

(WESTERN

Write us and we

MALTBY LUMBER

CO.,

^

The quality

is

ihe

sume

Bay

-

City,

POLES.
IDAHO CEDAR up

»••••••

to

80

RIGHT.

tomahawk,wis.

LONG LEAF
PINE

AND

WE HAVE THEM.
WHITE CEDAR POLES.

'''

Chemical Building.

ft,

WHITE CEDAR POLES
Hall L.Brooks

ARMS.

ST. LOUIS.

WHITE CEDAR.

Mich.

CROSS

BERTHOLD
& JENNINGS,

as

the standard &teum roads
are usins- The only differcan explain more fully.

PERRIZO & SONS,

FIR.

US.

DACCETT, MICH,

^i

20 FOOT TO 30 FOOT CEDAR POLES.
We are offering these short lengths for early
spring delivery at low prices. Asl< us to-day.

THE MORSE CEDAR COMPANY,

Shingles,
Posts, Etc., Etc.

iPA/yXAl(ju)\^

(Ww)vXcJ<W

§>A\^(yuvv6V

aijurw

Saginaw, Mich.

CEDAR POLES

IDAHO, WISGOMSIH,

MIGHIGAH

......

FOR TELEPHONE,
ELECTRIC

^

mEGRAPH,
TROLLEY.

LIGHT,

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IS IDAHO AM) AT WASHBIKN. PI.IMMKK AND URILK, WISCONSIN.

JOHN.

H.

FOWLER

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.
Q.^n^i, Ottices.
n«i/.-.
Branch

•

J
|

FOWLER-JACOBS

Washburn. Wisconsin, and
gpokane. Washinglon.

CO.

mm

SImm^^^fe^^^mj^oaoDM

^i^g^^^^^iti^^l

YARDS - NEW BULUTH.MIWX.- FtOODWOP, M/NN.- WEU.ERS./AINW.

"

'

w>>M M!L.P!>ieiGEDAR
°^t''k^\ktV'''
CEDAR POLES
SOUTHERN
^W^
LICHTWORK«
TROLLEY*
UPON
{
oonuDT
ELECTRIC

Y.Ilow Pine Cross-Arms. Locust and Oak Pins.
Large Slock Always on Hand.
Ask tor Prices.

STANDARD POLE

A

TIE CO.,

Cedar

-

505 VENEZUELA BLDG., NEW YORK,

CLINTONVILLE, WIS.
Large Slock Constantly on Hand

PRODUCERS.

W«

want your

POLE DE.\LERS ADVERTISING

WESTERN ELECTRICIAN OBTAIN MOST EXCELTHE

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BU-i'ERS OF POLES.
TRY A CARD.
SenU

list oi requlrt:oi«Qta
for quutations to

W.

H.

Poles

THE PORTER CEDAR
SABINAW,

,

Y.llA.
E,
A. E.

N.

TORREY
CEDAR CO.,

POLES, TIES, POSTS.
IN

||.

SPECIAL PRICES UPOI APPLICATION.
cuidmfmt Aa SPECIALTY.
PROMPT SHIPMENT
SMIPIHENT

....,.1„««V.

WHITMORE,

Inquiries always^

send your Book Orders to

ELECTRICIAN PUOLISHIHG CO.,

Minneapolis,

From a Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
I

C. H.

WORCESTER
MARINETTE,

CO.,

WIS.

Producers and Wholesalers of White Cedar Products.
Writefora copy ofourTELECRAPH CODE FOR CEDAR PRODUCTS

510 Marquette Bld^.. Cbicaeo.

CEDARfOtES

ANDERSON & SONS,

St. Aubii Ave., Detboit,
AEanufactarers Tods and Irnn TVork for
Telephoae and Railway Constraction.
IT'LL

Pay You Well.

"yAR>)5-. iPlVCrOT^NtNC;, Mich.

Minn

Cedar Poles

CO.,

MICK.

230-31-32 Lumber
Lum
Exchange,

- ^REEN3AV."Wr5.

_

-NEW

LoNJlOt^.

~^^^

WESTERN ELECTRICIAN
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There
that gives the

same

Lamp

no

is
beautiful,

soft,

February

white, uniform light as

The Nernst

mm
It
It
It

Drug Store Lighted by Nernst Lamp.

LAMP

shows the true value of colors.
casts no shadows and does not flicker.
costs 50 per cent less to operate than incandescents.

Electrical
will give further

Supply Dealers

particulars

Or write nearest

Nernst

as to

office for illustrated

its

many

advantages

booklet No. 6.

Lamp

Co.

General Office, Pittsburgh, Pa.

Sales Offices:

New

York, 120 Broadway;

Boston: 131 State Street;

Pliiladelphia

:

202 Real Estate Trust Building.

21, 1903

WESTERN'

February 21, 1903

ELECTRICIAX

Bll

DUNCAN

,.(*-—'

Integrating Wattmeter
FOR DIRECT AND ALTERNATING CURRENTS.

BUILT STRICTLY

IN

ACCORDANCE WITH
PRESENT DAY
REQUIREMENTS,

From
It is

To Ground

Pole

but

a.

few

\vork to put

nmirvutes'

Type A

a.

transformer into service,
and once in place it stays
there.

But — if

it is

ever neces-

sary to remove
service to test or

just as
detached from

capacity,
easily

from
change

it

it

is

The new

the pole.

patented suspension
hooks require no nuts
or

bolts

to

transformer

attach
lugs.

to

It is

done by locking cams
w^ith a hammer blow^.
The man on the pole need
stay there only long
enough to unlock the
cams and sling the
all

JUST THE METER
FOR

DIRECT CURRENT LICHTINC
AND

POWER CIRCUITS

transformer. The boy on
the ground to care for

w^renches and cold
chisels is not needed.

WRITE FOR PRICES

Fort Wayne
Klectric

Duncan Electric Mfg. Do.

Works

Manufactur«rs of

"WOOD" SYSTEMS

MANUFACTURERS OF ELECTRICITY METERS

LAFAYETTE, IND.

Main Office and Factory
IND.
:

FORT WAYNE.

AGENTS:
Oottl EaitacerlDE Co., 1504 MonadnKk Bldt., Chicago.
C. H. Norwood. IS03 FI»her mif.. Chlc««o.
Saftty Electric MIg. Co., 303 Magazine St., New Orleani.

Obia aad Michigan ACeats, W. Q. Naget Glectric Co., Toledo, Ohio.

I

Branch Offices Inmost Large

Cltl«9.

.

WESTERN ELECTRICIAN
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FISHER ELECTRIC CO.

ALLIS-CHALMERS

r^WN LAMP
>y lurolnt

CHICAGO,

n.

60

Siaie ai.. Oeiroll, U. S. A.

GOa,

ELECTRIC SUPPLIES

AND CONSTRUCTION.

U. S. A.

WE CARRY A FULL

LINE.

Sole Builder*
of

,iidBsmt

§

REYNOLDS

NAME PLATES

CORLISS
EHGIHES

FOR MACHINERY.
'

rV*

n.irr.j

rlitts

if'-

..cme of

nery io

the

tbt

For

icastdto

I

All

Power Purposes

scad you sampir and qu&te pfice.
No Plate Too Lar^c or Too Small.

ALPHADUCT MFC. CO.

SPECIAL ENGINES FOR ELECTRIC LiOHT aod STREET RAILWAY PURPOSES.

RIEDLER PJDMPS AND AIR COMPRESSORS.

MURDOGK PARLOR GRATE
I6t

*i:lo„

CO.,
Boyl.stonSt., Boston, Ma^5 .U.S.A.

Factory:

522 W. 22d

NEW YORK.
Fisher Bldg.

SI..

CHICAGO OFFICE:

W. M. PORTER, MANAOCR.

KARTAVERT.
HARD AND FLEXIBIB FIBER IN SHEETS, RODS AND TUBINQ.
For Electrlca? and Mechanical Purposes, Railway Dnat Gua-ds, Wasben
^Qd Packings. Patent Insulating Cleats.

ItAXTTACTCRED BT

THE KIRTAVERT MANUFACTURING CO.

Wilmington, Oil.

VULCANIZED FIBRE
Highest grades
tubes, rods

and

electrical iosulatioo

for

aod mccbanical

ptirposes, in sheets^

Catalogues and samples oo application.

special shapes*

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.
Watson Back-Geared Motor.

HAZARD MANUFACTURING

CO.

HIGH-GRADE RUBBER-'
COVERED,

WEATHERPROOF

WiresandCables

MAGNET, OFFICE, ANNUNCIATOR WIRE.
KeW YOBK

GKNERAt OFPICB A>D WOBKS,

50 Dey

Wilkesbarrc. Pa.

.

frames for ^,
l!4, 2 and 3
horsepower with speed reductlons of from S to
Multi-polar type with cast
dynamo stee! frames and
ventilafe form coll wound
!i,

M,

five

I,

I'A,

I

CHICAGO OPFICB.
1201-2 Marquette Bldg

OFFICE,
St.

on

Built

54,

BARE COPPER WIRE.

RUBBER COVERED WIRE.

armatures.

WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

An

efficient,

durable motor

built for lasting

and severe

use.

OURSPECIALTYiHi^h grade
engines

«jf

We build special motors and
dynamosforspecial purposes.

RDEBLIND

medium capacity

for high or low pressure.
60 sizes imder 200 H.P.

THE

MECHANICAL APPLIANCE

POWER CABLES.

B.F.STUR1EVANTC0.

OFFICE WIRE.

TELEPHONE CABLES.

BOSTOK, MASS.
NtW VOWC • railAJIlPHIA • CHICAOO
T.

attvott

JOHN

ROEBLING'S SONS GO.

A.

.EWVORK
CHICAGO.

i Black Diamond

File

Jpg„yQ„^^^J^CLEVEUHO
SAN FRANCISCO.

Works!

lac. 18»5.

Kst. 1803.

BlJFFAl-O
',!'r.,r

rr,,iPGU;;r.

COMPANY,

MILWA-UKEE.
Send

for Bulletin No. {SB.

FOrrr.f: roKPAf/Y r.fKrff/f::
FOP ri-rrTRir Lir.KT
vrPTia-i.
/-UD POVT.P ZrSlVlCr.
.J/T/

H0RI70f<T/.L

///:«• C^r/.ior.iji:

Special

Twilte
MedsJt

Prize

Award: ia>

Cold Mad«l

InlernJIonal

a! AllanU,

ExposiUoni

I89S.

OVH GOOUB ABE OS SiULE
KVEBY LEAOIStO HABDWABK cj
^
8TOKR IX THB CKITEI) 8TATEH ASiD OASADA.
1^
IX

fjf

t

G.

&

H.

BARNETT COMPANY

PHILADELPHIA, PA.

|
^

RfJFFAlO.IJ.r.

,.r;SK

I

$3iU0 Per AIHUMi

AAaUi

VQlt

CHICA6Q,

PuuH^lng Comi>aoy, UbLt^o.

FEBRDARY

Ceits a Copy.

10

28, 19Q3,

No.

JiVIPLEJv WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN SCLLING AGENT,
The Simplex Electrical Co.,
^""r^hixson""^
H. R. HIXSON,
CHICAGO.
1137 Monadnock Block, CHICAGO

I

BOSTON, MASS.

10 State Street,

TRADE HANK

CRESCENT RUBBER INSULATED

1889—Paris Exposition,
Medal for Bnb1>er Insnlation.
1893—World's Fair,
Medal for Bnliber Insulation.

WIRES AND CABLES
STatlonsl Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.,
York
BARCUY STREET,
3New

THE JSTAKBABD FOK

Ofllce.

RIJBBCB rarSUrATIOK.

Qkonite Wires. Okonite Tape,

Manson Tape,

THE OKONITE
""•<""•
f

rt'^nSSh'SS,'.';.

Gandee *»'•

I

Wires.

CO., Ltd

253 Broadway, New

NOANDESCEIM-T
GET THE

l»

IVI

S

WARREN, OHIO.
CBTAJBLXHSBD

iStO.

COMBINATION OF

UANUPACTURERS OP

^^«*''^^'•,

A.

LITERATURE.
STERLING ELECTRICAL MFG. CO.

INDIANA RUBBER AND INSULATED WIRE CO.,
/

L.

STERLING SPECIAL

Gso.T. Manson.Gen'l Supt,
W. H. Hodgins,SdCy.

York.

and Factory. TRENTON, I.!.

Offict

BEFORE CONTRACTING FOR

Sole Manufacturers of

THAi.CMAnK,

Main

Paranite Rubber Covered Wires and Cables,

Stow

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

Flexible Shaft

TBLEPHONB, TELBORAPH AND FIRE ALARM CABLBS.
Alt

Wires are tested

multi-speeo motor.

JOSrSSBOBO, ISO.

at Factory.

2,000

I-T-E

Practically dust and water proof.
For ForlsM*
DriUinK, TapplQg.
ping. Beaming, Emer;
Em
Grlndlnc, etc.
Write for Catalogue and Prices.

IN USE.

and Multipolar Motors
from}^ to 50 horsepower. Dynamos from 10 lights to 700. We sell
or rent Good profits loragents.
Tbetlobart Elec Mf^Co.Troy, Oblo
Bipolar

STOW MFG.
86

CIRCUIT BREAKERS
CUTTER ELECTRICAL

The Incandescent Lamp Reptacer and
Cleaner replaces and cleans any c. p. lamp
rt any height or angle.

6 Bedford

1

St.,

SQUARE

OF EVERY DESCRIPTION.

AND

Boston, Mass.

CROWN

For Porcelain or Clay InsulatingSpecialtles,such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,
MOCADORE, OHIO.

RECTAN-

RAIL BONDS.

GULAR.

American Steel &Wire Co.
NEW york.

cmcAeo.

Worcester,

denver.

LIFE
The Longest

SHELBY

USE SHELBY LAMPS.
IT-IT'S

Waverly Park,

Inimtni

NEWARK,
WesloB

N.

Best Efficiency.

USEFUL

LIGHT
1

LAMPS.

900.

A TRIAL WILL PROVE OUR CLAIMS.
CO., SHELBY,

THE SHELBY ELECTRIC

FLATTENED.

ElEcMcal

Life at

Pat. Oct. 20,

Other makes are

16 c. P. Horizontal are 14 C. P. Vertical.
7 C. P. Vertical.

^ESTIIH

MAXTJFACTUHED BT

Cohimbus lisulated Wire and Brass Co.

COI-UMBUS, OHIO.

you want light to see objects below the lamp

THE COIL DOES

TfWDE MARK..

sah francisco.

LIGHT
if

ROUND,

ELECTRICAL WIRES

Incandescent Electric Light Manipulator Co.,
I

Co.,

Sterling:

Sterling Black Air Dryinir Varnish,
Sterling:

Black Core Plate Varnish.

J.

SUdd Portable Oirsct Mi^

Voltmeters,

Milliioltieters,

Anmeters,

Milammeters,

THE STERLING VARNISH
Pittsburg, Pa., U. S. A.

THE STERLING VARNISH

CO.,

Brougham

Voltamineters,

St.,

CO.,

Blacklrlars Road, Salford, Manchester, England,

VOLT

BABY KNIFE SWITCHES

Ground Detectors and Circuit Testers,

When made like ours are the most satisfactory Service Switches.

JVIade la 15 and

28 amp*

JUST SPECIFY
Olininieters,

Portaljie Galvanometers.

Our Portable Instruments are recognized as
over. The Semi-Port-

The Standard the world

able Laboratory Standards are

still

K

better

Our Station VoltmeteK and Ammeters are
unsorpassed in point of extreme aceuracyand
lowest consumption of energy.
Be KLis— European Weston Electrical Instrument Co., Ritterstrasse Jfo. 88.

LosDOS—Elliott

Bros..

Century Works, Lewis-

ham.

for

O.

STERLING
EXTRA INSULATING VARNISH.
Extra Black Finishing VarnUli,

220

Weaton Portable f^alTanometer
Hrldee Work,

A C.

MAGNET WIRE

BARE AND INSULATED

CO.. PHILADELPHI/l^

CO.; Binghamion, N. T.

Gen'l European Agents, Seljg, Sonnestlial
Queen Victoria Street. LondoD, Eneland.

Mention the Westebn Elbctbiciak wben writing for catalogues.

H. T.

PAISTE CO.

PHILADELPHIA

NEW VORK

WESTERN ELECTRICIAN
^

R.

February

W. LVLC, Pmld*nt and Miaagrr

'

B. S.

BARNARD,

VIccPresldeiit aiid

28,

SccnUry.

Standard Vitrified Conduit Company
UNDE RGROUND

VITRIFIED SALT
GLAZED
-——-—--—--————
^——^—————^——————^^—
^———^——

39 and 41

Cortlandt Street

-

=

%

I
%

-

General Office,

^

I
%

CONDUITS AND INSULATORS
?

1903

=

New York

-

1%

t
1ft

c^
35

.

!

TotA J

Costc

Nst

1

50CP 220

-

(

V..

aaw/A^j

/

^

Zi'^

30

^>J,

ANclcS :CN
4^,

«w

<75

IV/^-tts.

1

SO

-

C.P,

220

\/,

Powe*' Atl^^^r

2S

'sf

'%.

J/
7

520

>*/Oa

,^>

p
4

^

,^i^

^^

-^
10

/<

J^
Co MM ei-ciAl £ :lec So >ply Co,

N ei'iMii' tAMp
St

y
/

%

"^,

I

C

L [ouis,

^ \o.

'

©A
0.

2 00

i^oo

8 00

o 00

/o 00

SCHEEFFER

/2 00

;^ 00

MCTCR
WITHOUT
CASC.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
OUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaffected by Alternations or Lag In
Alternating Currents.

A Highly Sensitive and Accurate
Meter.

DIAIMOND METER CO.,
M eT* AW1TM «*«t.

PEORIA,

ILL.. U. S. A.

<6^

'
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28,
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TheElectric StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

Hccumulator

'Cbloribc
For Central

Lighting and Power Stations,
Train Lighting, etc., etc.

Stations, Electric Railways, Isolated

Fire Alarm,

Telegraph,

FORWARDED UPON REQUEST.

PRICE LISTS AND DESCRIPTIVE BULLETINS

s

SALES OFFICES
PTTn.AnELPHiA.

AUesheny Ave.
.„j
and lo.v,
19th

c.
St.

Nfw ToRK,
100 Broadway.

BosTOM,

60 State

St.

CHICAGO.
Marquette Bldg.

We

Baltimorb,
Continental
n.,,,.. Bldg.
Dirt„
Trust

St. Louis.

Wainwrignt Bldg.

San FRANCISCO,
Nevada Block.

Cletbland,

New England

always carry a large stock of

prompt ihipments.

CONSUMERS CARBON

Samples

and prices on application.

LANCASTER, OHIO,

AyERICAN INSULATED WIRE& CABLE CO.
AMERICAN BRAND

Carbons

Main Office and Factory:
241-247 S. Jefferson St.. CHICAGO.

WEATHERPROOF WIRE AMD CABLES

Havana, Cdba,
Greenwood Manager
34 Empedr'ado St.

G. F.

'

CARBONS

WEATHERPROOF WIRE
for

Dbtboit,
Michigan Electric Co.

Bldg.

and

of all kinds

CO,

U. S. A.

for all purposes.

ILL.

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRENT LIGHTING AND POWER
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.

DUNCAN ELECTRIC MFC

DUSTPROOF
NO CONSTANTS
SENSITIVE
GOOD MAGNETS
-

CO.,

LA FAYETTE, INDIANA.

LARGE DIAL

SEND FOR DESCRIPTIVE BULLETIN.

For Incandescent Lamps
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
W* (ell PUTINUM in any quantity, either large or small. We buy PLATINUM »t anything
containing PLATINUM, In any quantity.

and

Everythinq

MANUFACTURERS OF PLATINUM
Newark. N.

IN

Else.

ALL SHAPES.

Vevi York Office, 120 Liberty Street.

J.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Ck>..—
Akron Smoking Pipe Co
1
Allen Company, L.

B
II
AJlis-Ctialmers Company. ..2S
Alphaduct Mfg. Co
10
American Battery Co
10
American Conduit Company. 7
—
Amer. District Steam Co
Amer. Electrical Heater Co. .22
Amer. EL Telephone Co
15
American Electrical Works ..11
Amer. InsuL Wire & Cable Co. 3
American Eefl. & Lighting Co. 10
Amer. Steel & Wire Company l
Anderson & Sons, W. H
18
Arnold Elec Power Stat. Co.. 14
Audel & Company. Theo
16
Automatic Electric Co
15
Badt, F.

Baker

B

14

& Company

Bamett Company,
Barron

&

3
G.

&H

Co., J. S

22

—

Beardslee Chandelier Mfg. Co.—
Beidler & Co., Francis
18
Berthold & Jennings
19
Bissell. G.

W

Edward
11
EL Construction Co. .10

Bossert
Brooks, Hall L

19

Brown & Leasnre
Bryan-Marsh Company

—

Wm. H

14

14

Buffalo Forge Co

22

Burch, Edward P

14

Butterfleld, J.

Chase-Shawmut Company... 11
Chesapeake & Ohio Ey
8
Chicago & Alton Railroad. .—
. .

CAN. W.E.K

16

Chicago Die \- Electric Co.. .—
Chicago Edison Company .4, 12
Chic. Fuse Wire & Mfg. Co. .—
Chicago Insulated Wire Co.. I
Chicago Lumber* Coal Co.. 18
C. M. &St. P. R. R
4
Christensen Engineering Co. 9
Columbia Incand. Lamp Co.
Columbus Ins. Wire & Br. Co. 1
Commercial Elec. Supply Co. 2
Consumers Carbon Co
3
Continuous Rail Joint Company of America
10
Coolidge. Marshall H
19
.

—

Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Company .21

Crumb & Company, W. H

14

Cutler-Hammer Mfg. Co
Cutter Elec.

5

& Mfg.Company

1

14

Bonville,

Bryan,

Central Electric Co
5
Central Manufacturing Co.. .18
Central Telephone & El. Co.. 14

F

Camp Company, H. B
Carman & Co., Charles Whitney
Carney Bros. Co

—
7
14
19

& W.

Fuse Company
—r
Dearborn Drug & Chem. Wks. 16
Diamond Meter Company
2
Diehl Manufacturing Co
4
Dlson Crucible Co. Joseph 16
Duncan Electric Mfg. Co.... 3
Dustln Co., Chas. E
13
D.

. .

,

Economical Elec. Lamp Co... 22
Edison Decorative & Miniature Lamp Department
10
Edison Mfg. Company
21
Edwards & Company
....10
Electrical Engineer Institute.—
.

X^ol?

Electric Appliance Company, 10

Electric Storage Battery Co.. 3
Electrician Pub. Company. 14
. .

Evans, Almirall

& Co

16

Faries Manufacturing Co.... 14
FarrTel tfe Const. Supply Co.—
Felt&Co.. Chas. E
Fisher Electric Company
4
"For Sale" Advertisements.. 12
Ft. Wayne Elec. Works., Inc.21
Fowler, John
19

—

H

Franldin Eng.

&

Fulmer Lumber

Elec.
Co., D.

Co....—

M

18

General Electric Company ... 5
General Incandescent Arc
Light Company
General Incand. Lamp Co
Gould Storage Battery Co
6
Great Western Smelting &
Refining Company
Green Fuel Economizer Co. 17
Gregory Electric Company ... 12

—
—
—

Hart Mfg. Co
21
Hartford Steam Boiler Inspection & Insurance Co ...
Hazard Manufacturing Co.. ,.—
Hector
18
Helios-Upton Company....... 8
Hobart Elec. Mfg. Company. 1
Hoffman, G.
11

—

Wm

.

W

Holcomb^Lobb Co
Holmes Fibre- Graph. Co
Huebel Company, C. J
Humphrey, Henry H
Illinois Electrical Mfg. Co
minols Maintenance Co

18

—

18
14
.

.

.

Incandescent Electric Light
Manipulator Company
Indiana Rub. & Ins. W. Co. ..

12
12

India Rubber & Gutta Percha
Insulating Company
Internat'l Corres. Schools . ,
International Teh Mfg. Co. ..14
. .

Jeffrey Manufacturing Co..
Jewell Electrical Inst. Co..

Johnston,

—
—

..16

—

.

Thomas J

11

Kartavert Manufacturing Co.—
Kellogg Switchboard & Supply Company.
15, 19
Klein & Sons, Matlilas
18
Kohler Brothers
14

Kokomo TeL &

El.

M. Co ...

.

14

Leather Preserv. M, Corp.... 12
Leffel

&

Co.,

James

16

Lindsley Brothers Company.. 19
Loud's Sons Co., H. M
Lowell Model Co

Machado & Roller

—
—
—
—

Maley, Martin
Ma] tby Lumber Company ... 19
Marinette Iron Wks. Mfg. Co.l6
Bros.. W. N
Mayer Engineering Co
McLennan & Company, K

Matthews*

National Conduit

4

N. Y. Safety Steam Power Co. 11
17
Nickel Plate Eoad
Norton Elec'l Instrument Co.—
O. C.

Lumber Company

18

Co.,H.T
Paragon Fan (t Motor Co
Parsell&Weed

1

—
4

Perrizo * Sons
Phelan, D.

19

W

18

Company

4

PhlUips, Eugene F
U
Phillips Insulated Wire Co.. 11
Phcenlx Glass Company

—

Phosphor-Bronze

S.

Co

16

M

Pignolet, L.
Pittsburg & L.

Porter Cedar

10
S.

Iron Co.

. .-. .

Company

Rauscher, John

i9

10

—

& Cable Co.lO

GX^mmX£X'^€L XJ3.deae o£ Jk.CL^Gict±m&xxx&x\.^m

Eelsinger,

19
19

18

—

Hugo

9

Eeplogle Governor Works

.—

. .

Reynolds El. FiasherMfg.Co.Eoebllng'sSonsCo., J. A
22
12
Rose Electric Company

—
& Lunay
Sawyer-Man Elec. Company.—
—
Scheeffer Instrument Co
Schott,W.H
14
Schureman & Hayden
12
Sargent

—

Shelby Electric Company.... 1
Simples ElectricalCo., The.. 1
Simplex Elec Heating Co.
11
.

See

Co., S.

.

P^Lise Oi

Morgan

Spies Electric

I2

Company

ii

Sprague Electric Company. lO
Standard Pole <t Tie Co
19
Standard Underg. Cable Co..—
Standard Vitrified Coud. Co. 2
Stanley, Arthur F
4
Stanley Instrument Co
7
. .

LeRoy

Stanton,

1

Paiste

Phelps

Smith

Sterling

Okonlte Company, The

Racine Boat Mfg. Co

—

1

New York Ins. Wire Co

10

—

Murdock Parlor Grate Co

—

14

Brothers
11
Mechanical Appliance Co
4
Mechanical Boiler CleauerCo. 16
Metropolitan TeL & El Co... 14
Mica Insulator Company
Miscellaneous Advs
J2
Monarch Fire AppL Co
Monon Eallroad
17
Moon Mfg. Co., The

1

.

II

McNamara

Morse Cedar Company
Munsell & Co., Eugene

National India Rubber Co. ..—
National Stamping Works. ...12
Nernst Lamp Co
New England Butt Co
8

W

14

& Son, W. C

18

Sterling Electrical Mfg. Co.. l
Sterling Electric Company...—
Sterling Varnish Co., The
l

Stewart Electric Co., John A. 13
Stilwell-Bierce & Smith-Valle

Company

17

Stow Mfg. Company

1

Stromberg- Carlson TeL Mfg.

Company

js

Sturtevant Company, B. F...32

Thompson Son & Co
Torrey Cedar Company
Electric Co

12
18

Triumph

16

Valentine- Clark Co., The....—
Vreeland, B. F
18
Vulcanized Fiber Company . 22
.

Wagner

Co
22
Company. ...12

Electric Mfg.

Walsh's Sons &
Western Electric Company... 7
Western EL Supply Co
8, 9
Westlnghouse
Electric
&
Manufacturing Company 20
.

Weston

Electrical Inst. Co.

.

..

l

Whitehead Machinery Co.. ..12
Whltmore. A. E
19
Wifmerding, C. H
Wisconsin Central R.
Worcester Company,

—

R

8

C H....ia

Young. A.

B

u

.
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ALWAYS
IN

STOCK.

Arc Lamps,

v-

Circuit Breakers,

DIEHL FAN

MOTORS

Street.

2

222,250,

'A,

on
M,

frames

five
I,

I

"4,

VOLTS.

for

SV FRANKLrN

circular

16.

PARSELL & "WEED,
Tcrk

Model Shop

l5fli:HW.Slbt Street.

New

FISHER ELECTRIC CO.

5S,

ELECTRIC SUPPLIES

AND CONSTRUCTION.

I

form

The Franklin Model Shop
Experimental woik for inventors;
anything In metal from a single
piece tu a complete working model.
Apparatus for colleges. Exhibition
modele. Intiodoction samples of patented a rtlcles. Special tools fur making metfl novelties. Invcntioi. a perfect* d. Drawingf- and designs worked
out from inventors' ideas. Sead for

2 and 3

\'A,

horsepower with speed reductions of from 5 to
Multi-polar type with cast
dynamo steel frames and
ventilate

CO., 50 State St., Detroit, U. S. A.

3

SPEEDS,
HIGH
SPEED.

AND 500
Built

OR

CHICAGO.

TURN-DOWN LAMP

4BLADES,

170,

uO.

Teaches people to use more current by turning
lamps down Instead of out.
Write for detailed. Information.

PHELPS

no,

p

Ul kl

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams

•A,

1903

MANUFACTURED BY

Motors,
Switches,

Watson Back-Geared Motor.

28,

coil

WE CARRY A FULL

wound

LINE.

The

armatures.

An

efTicient,

durable motor

Catalogue No. 45.

and severe

built for lasting

use.

We

build special motors

Pioneer

Famous

Limited.

Train

This illustration shows our new type
Ceiling. Fan, which is artistic in design

and

and perfect in operation. We also make
the Coleman guard and deflector.

dynamos for special purposes.

of the

World.

Chicago— St. Paul— Minneapolis
VIA

THE

SEND FOR DESCRIPTIVE CATALOGUE.

MECHANICAL APPLIANCE

The St. Paul Road.
(Chicago, Milwaukee

COMPANY,
Ml
Send

DIEHL MANUFACTURING

LWAU KEE.

CO.,

Elizabethport, N. J.

for Bulletin No. 5S.

tables,

MILLER, General
Cbicafo.

Crlmshaw.

NEW YORK
IM. 116

&

New

Western
URanufacturers' Agent.

Passenger Agent,
Ill,

Raven Black Core.
Raven White Core.
tags. We also manufacture Grinnshawand Competition Tapes and Splicing Compounds.

oo our

INSULATED WIRE COMPANY,

MAIN OFFICE:
lis Liberty St.,

TRADE-MARKS

Paul Ry.)

maps and information
furnished on application to

Branches New York, Philadelphia, Boston.

pass InspectioD and carry the above

St.

Unequaled.

Time
F. A.

ALL OUR WIRES

&

Equipment and Service

York.

BRANCHES:

I

CHICAQO:

BOSTON:

SAN FRANCISCO:

I

192 Uesplaines St.

7 Otis St.

33 Second St.

REPRESEMTINC:
THE ROBBINS &. MYERS CO., SPRINGFIELD, O.
INDIANA RUBBER & INSULATED WIRE CO., JONESBORO, IND.
PROCTOR-RAYMOND MFG. CO., BUFFALO, N. Y.
RENIM SPECIALTY CO., BOSTON, MASS.

Arthur

F.

Stanley

BROADWAY AND MAIDEN LANE

NEW YORK.

BLDG.

Februai-}- 28,

WESTERN ELECTRICIAN

190J

READY FOR IMMEDIATE SHIPMENT.

JRASiUMli.

(kttkd €itiinf€mipmii,

"•*-^^ 268=270 FIFTH AVENUE,
CHICAGO.

ELEOTRICAL SUPPLIES.

„'«^^j{^stJJj8^5tJ«Jt^^^JJ^^J«j^^^^,si^^^^J«^,>t^^.iS^^Jt^^JtJtjt^Jt^^^^^^.it^j!.iSjtjS^^^jtJt^^^^.i!^^^J«^'^

W GENERAL

ELECTRIC COMPANY'S

Series Enclosed

Arc Lamps
LIGHT THE STREETS OF MOST

OF THE PRINCIPAL CITIES OF
THIS COUNTRY.

Write

GENERAL
-.

j^j^,

New

for

Catalogues.

OFFICES, SCHENECTADY, N.

^^ a^a^jfj^^Tj^jfj^^Ta^'sirsfafa^jrsfsfafj^'as^^ra^}*^

j^j^j^j^jj,j^jj»j^j^j^j^j^j^jj,j^j^j^jj,j^j^j^j^j^j^j^j^

There are a number

Y.

good features about C.

of

& H. goods that are

not to be found in others.

They make good

C.

&

talking points for us— and

good working points for you.

RHEOSTATS

H.

m m m

AND

m m m

ELECTRIC CCNTROLLING DEVICES.
THE CUTLER-HAMMER MFG. CO,,
MAIM OFFICES AMD FACTORY— MILWAUKEE.

Sturtevanf Engineering Co.. ltd., London. Eng.

AGENTS: Edge & Edge. Sidney f
Killiourne & Clark Co..

usiralia.
Seattle,

Wash.

Our

catalogues

show and

them

teU everything about

— Write for them-

^^^^^^ ^^^^^^^.

^^^.^^^SlU MSock'bldg.
PITTSBURG, 319

Frick BIdg.

WESTERN ELECTRICIAN

Gould Storage Battery

»

i

February

NEW

28,

1903

Co.,

YORK.

Storage Battery Installations
RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

COULD

BOOSTER SYSTEMS.

E-M-F

C,

SALBS OFFICES:
New York, 25 West 33d Street
Chicago. Rookery Building:
Plttsbure Engineering Company, Pittsburg, Pa.

Boston, 53 State Street

Century Electric Company, San Francisco, Cal.

TRADE MARK.

WORKS: DEPEW,

'

N. Y.

,

Bullmtln Mo. 2, demcrlblng

"GOULD BOOSTER SYSTEMS," on

apnlloallon.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adlnsters, Inc. liamps.") Z
Manipulator Co.
TeL)
(Tel.

Inc. El. Lt-

A

Anchors
Hector, Wm.

MattbewsA-Bro.. W.

>

Annunciators.
Central Electric Co.

Babbitt Metal and
West'em Sm. and Retg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards & Company.

Electric Apuliance Co.

Rauscber, John.
Spies Electric Company.

Western Electric Co.
Western Elec. Supply Co.

Belt Dressing.

Leather Preserver Mfg. Corp.

^Leafhetpreserver Mfg. Corp.

Blowers.

Co.

Boiler Cleaners.

Mechanical BoilerCleaner Co.

Boiler Compounds. Wks.
Dearborn Drug & Chem.
Boilers.

UliMols Maintenance CO.>' Y. Safetv Steam PowerCo.
Whitehead Machinery Co.
Books. Electrical.Theo.
Audel & Company.

Electrician Publishing Co.
.

Central Electnc Co.
Hobart Elec. Mfg. CoHolmes Fibre -Graphite Co.

Western Electric Company.

Cable Bangers.
Barron

&

Chase-Sbawmut Company.
Western Electric Co.

Cables. {See Insulated Wires.)

Carbons, Points and
Chicago Edison Co.

Consumers Carbon Co.
Electric Appliance Co.
Relslnger, Hugo.
Elect.

Supply Co.

& Mfg. Co.
Elec. Wks.. Inc.

Culler Elec.

Western Electric Company.

WesUnghouse EL & Mfg. Co.
Coal and Ashes Handling Machinery.

Sturtevant Co.. B. F.

Triumph Electric Co.
Wagner Electric Mfg.

Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL & Mfg. Co.
Whitehead Machinery Co.

Economizers, Fuel.
Green Fuel Economizer Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric Railw^ars.
Crocker-Wheeler Company.

Blssell. G.

Brown A

Mechan-

Burch, Edward

AUen Co., L. B.
McLennan & Co., K.
Conduit and Conduits.

Spraeue Electric Co.
Standard Vitrified Cond. Co.
Western Elect. Supply Co.

A Repairs.

Company.

Spies Eleclrlc
Western Electric Co.

E.

Kohler Brothers.
Mayer Engineering Co.
Sargent & Lundy.

W.

C. H.

Central Electric Co.
Diamond Meter Co.
Duncan Elec. Mfg. Co.

Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Jewell Elec'l Inst. Co.
Ft.

Central Electric Co.
Electric Appliance Co.
National Conduit A Cable Co.

S.

Chas.

Electric Appliance Co.

Alphaduct MfK. Co.
American Conduit Company.
Camp Company. U. B.

Fan

Outfits.

Buffalo Forge Co.
Central Electric Co.

Machado A

Roller.
Elec'l Instrument Co.
Plgnolet. L. M.
ScheefTer Instrument Co.

Norton

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co,
Weslon Electrical Tnst. Co.

Electro -Plating Mach'y.
Crocker-Wheeler Company.
General Electric Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond, Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL A Mfg. Co.

Insnlated Wires and Cables—Magnet Wires.
American Electrical Works.
Amer. Insnl.Wire A CableCo.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

Crocker-Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.

& H.
Fire Extinguishers.
Monarch Fire Appliance Co.
Fixtures, eas and Elec.
BarnettCo., G.

Bearoslee Chandelier Mfg. Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. WireCo.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo., The.

Forges.
Buffalo Forge Co.
Sturtevant Co.. B. F.

Fuses and Fuse Wire.
Central Electric Co.
Chase-Shawmut Co.
Chicago Die ^t Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company,
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.

General Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Fisher Electric Company.
General Electric Co.
Western Electric Co.
Western Elect. Supply Co.

Electrical

Phcenix Glass Co.
Western Elect. Supply Co.

Amer. District Steam Co.

A

Co.

and Ventilating Apparatus.

Heating

BufTalo Forge Co.
Sturtevant Co.. B. F.

Incandesent Electric Light
Manipulator Co.

A

Insurance.

Hartford Steam Boiler Inspection & Insurance Co.

Insulating Machinery.
New England Butt Co.
Insulators and Insulating Materials.
Akron Smoking Pipe

Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

General Electric Co.

Western Electric Co.
Westlnghouse EL A Mfg. Co.

Iiinemen^s Climbers.
Anderson A Sons. W. H.
Klein

A Sons.

Mathlas.

Magnet Wires.
(See Insulated Wires.)

Mechanical Draft.

Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.

Munsell A Co., Eugene.
National India Rubber Co.
Insulated Wire Co.

OkonlteCo., The.

Wire Co.

Stanley, Arthur F.

Sturtevant Co., B. F.

Diamond Meter Co.
Duncan Electric Mfg. Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.
Scheeffer Instrument Co.
Stanley Instrument Co.
Westlnghouse El. A Mfg. Co.

boards.
American

El, Telephone Co.
Automatic Electric Co

Central Electric Co,
Central Tele, A Elec, Co,
Farr Tel. & Const. Supply Co.
International TeL Mfg. Co,
Kellogg Switchb, A Sup. Co.
Kokomo Tel. A EL Mfg. Co.
Metropolitan TeL A Elec, Co.
Moon Mfg, Co., The
Sterling Electric Co,

Stromberg-CarlsonTeLM.Co.
Western Electric Co,
Western Elec, Supply Co.

Tools.
Anderson A Sous. W. H.

E.

Klein

Polish (Metal).
Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.

Jeffrey Mfg. Co.

Morgan.
StllweU-Blerce Smith- Valle.
Co., S.

Pulleys.

Western Electric Co.
Western Elec. Supply Co
Westlnghouse El. & Mfg. Co.

Smith Co., S. Morgan.
StllweU-Blerce Smith- Valle.

Trucks, Electric Car.

American steel & Wire Co.

Rail Joints.

General Electric Co.

Westlnghouse

Continuous Rail Joint ComGt.West.Sm.and Refining Co.

Reflectors and Shades.

A

Mfg. Co

Co., S.

Morgan.
Smith-Valle

Stilwell-Blerce

Tarnishes.
Sterling Varnish Co,

Be -Win ding-Repairs.

Tulcanized Fibre.

Chicago Edison Co.
Gregory Electric Co.

Vulcanized Fibre Co,

Illinois Electrical Mfg. Co.

W^ater Wheel Gove mors

Schureman & Hayden.

Replogle Governor Works,

Rheostats.
Cutler-Hammer Mfg. Co.

Wires, Copper.

General Electric Co.

American Electrical Works.
American Steel A Wire Co.

Gen'l Inc. Arc Lt. Co.
Western Electric Co.
Westlnghouse EL & Mfg. Co.

Central Electric Co.
Chicago Insulated Wire Co,
Electric Appliance Co,
General Electric Co,

Schools and Colleges.
Electrical Rngineer Inst.
Internafl Corresp. Schools.

Hazard Manufacturing Co
National India Rubber Co.
Okonlte Co,, The.
PhlUlps Insulated Wire Co
Roebllng's Sons Co., J, A.
Simplex Electrical Co,
Standard Underground C. Co
Western Electric Company,
^Tire, Rare.
American Steel & Wire Co

Second-Hand Mach'y.
Dustln Co Chas. E,
Gregory Electric Co.
Illinois Electrical Mfg, Co.
.

yaintenance Co.
Matthews & Bro.. W. N.
Nat'i Stamping Works.
Rose Electric Company.
Scnureman & Hayden."
Stewart Electric Co John
Thompson, Son & Co.
III.

A.

Walsh's Sons & Co.

Whitehead Machinery Co.
Slate.

Ixxdesc o£ AeL^etrttmGxr^&zxtitk

El,

Turbines.Water Wheels
Leffel A Co., Jas.
Smith

American Refl.ALlghtlngCo.
Farles Manufacturing Co
Western Electric Co.

Bon-ville,

Sons, Mathlas

Central Electric Company.
Chrlstensen Engineering Co
Crocker-W heeler Company

Co.

Pow^er Transmission
Machinery.
Smith

A

Western Electric Co.

Transformers.

.

Meters.

Telephones, Telephone
Material and Switch.

Worcester Co., C. H.

Commercial Elec. Supply Co.

Central Electric Co.

American Battery Co,

Lumber Company.

Whitmore, A.

Wire Co.

Bonvllle. Edward.
Maley, Martin.
McNamara Brothers.

Perrizo A Sons.
Phelan, D. W.
Plttjburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C,
Torrey Cedar Co,
Valentine-Clark Co,, The,
Vreeland, B. F.

Lamps, Nernst.

Manafacturers* .Agent.

STox* .A.lx>l:iAl>etloAl

O. C.

A

Storage Ratteries.

Kelloge Switch. A Sup. Co.
Lindsley Bros. Co.
Loud's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.

pany of America.
Refiners.

Lamp Co.

American Steel

Switchboards (Slate
and Marble).

Fowler, John H.
Fulmer Lumber Co., D. M.
Holcomb-Lobb Co.
Huebel Company, C. J.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse EL A Mfg. Co.

Nernst

Springs.

Electric Storage Batterv Co.

Carney Bros. Co.
Chicago Lumber A Coal Co.
CooUdge, Marshall H.

Bail Ronds.

A

Electric Appliance Co,
Western Electric Co,
Western Elec. Supply Co.

Gould Storage Battery Co.
HellosUplon Co,

Berthold & Jennings.
Brooks, Wall L.

General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Company.
Sawyer- Man Elec, Co.
Shelby Electric Co.
Sterling Electrical Mfg. Co.

Manipulator Co.

Edwards & Company,-

Baker & Company.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Inc. El. Lt.

Central Electric Co,

Sold.

Elec. Co.
Central Electric Co.
Ft. AVayneElec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Ncrnst Lamp Co.

Ijamps, Inc., Adjusters.
Inc. EL Lt. Manipulator Co.
Iramps, Incandescent—
Replacers
Cleaners.

Western Electric Co.

Speal£ing Tubes.

Poles and Ties.
Beldler A Co.. Francis.

liamps. Arc.

Electric Appliance Co.
General Electric Co.

I'aste.
Allen Co.. L. B.

Weston Electrical Inst Co.

J.

Phosphor Bronze.
Phosphor BronzeSm.Co.,Ltd.
Platinum Bought and

General Inc. Arc Light Co.

Central Electric Co.
Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative A Miniature Lamp Dept.

and

Speed Indicators.

Klein & Sons. Mathlas.
Patent Attorneys.

Bossert Elect: Const. Co.

liamps. Incandescent.
Bryan-Marsh Company.

Soldeiing Stlchs. Salts

Platef>.

Murdock Parlor Grate Co.
Nippers and Pliers.

JnnctionlBoxes.

Central Electric Co.
Chicago Edison Co.

Phillips Insulated

Name

PhUlips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

American Electrical Works.
American Steel A Wire Co.

New York

Crocker-W oeeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Western Electric Co.
Westlnghouse EL & Mfg. Co,
Motors. (See Dynamos and
Motors!.

F.

liigfatning Arresters.

Holders, Inc. Iramps.

Inspection

Eugene

PaisteCo., H. T.

Mining Apparatus, Elec.

Adams-Bagnall

Flexible Shafts.

Evans. Almlrall

ACbLCo.

Electric Appliance Co.
General Electric Co.

Phillips,

Globes and
Glassware.

Mica Insulator Co.
Munsell A Co.. Eugene.

Johnston, Thomas

Crescent Ins. Wire

Sockets A Receptacles.

Mica.

Co.

Steam— Hot Water).

Electrical Instruments.

Commutator Compound.

Illinois Maintenance Co.
X. Y. 1-afety Steam PowerCo.
Sturtevant Co., B. F.
Whitehead Machinery Co.

Humphrey, Henry H.

Wilmerdlng.

Western Electric Co.

Allis-Chalmers Company.
Buffalo Forge Co.

Beating (Exhaust

P.

W. H.
Stanton. Le Roy

Colls and Magnets.

Chicago Edison Co.
Parsell A Weed.

Co..

Engines. Steam.

DixoD-Cruclble Co.. Jos.
Holmes Fibre-Graphite Co.

Carman A Co., Chas. Whitney.
Crumb A Company, W. H.

A

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell &. Weed.

Graphite Specialties.

W.

Leasure.
Bryan, Wm. H.

Fell

Engines, Cras and GasoUue.

Stow Mfg. Co.

Illinois Maintenance Co.
Mechanical Appliance Co.
Parsell & Weed.
Schureman A Hayden.
Sprague Electric Co.

Schott,

Jeffrey Mfg. Co.

Construction

Gregorj' Electric Co.
Hobart Elec. Mfg. Co.

Butterficld J. F.

Jeffrey Mfg. Co.

Conduit Rods.
Barron A Co., Jas.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Badt. F. B.

,

Circuit Brealiers.

Wayne

Electro. Co.

ical Engineers.
Arnold Elec. PowerStat'nCo.

Chains.

Ft.

&

Electrical and

^
n«
Ghrlstensen Engineering Co.
Smith Co., S. Morgan.
^

Franklin Eng.

Bynamos and Motors.

General Electric Co.
Sprague Electric Co.
Westlnghouse EL A Mfg. Co.

Central Electric Go.

Western

Cuts.

Electric Heating Appl.

^
Co., Jas. b.

Castings.

Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Central Electric Co.
Chrlstensen Engineering Co.

Buffalo Forge Co.
Sturtevant Co.. B. F.

Brushes.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.
Western Elect. Supply Co.

Bossert Elec. Const. Co.
Central Electric Co.

Central Electric Co.

Mf'n'-

and

Chase-Shawmut

BoMers, Etc.

Racine Boat

Cross-Arms, Pins
BracKets.
Beribold A Jennings.

Cut-Outs and Switches,

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Bells.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Western Electric Company.

& Company.

Edwards

Elevators - Conveyors.
Jeffrey Mfg. Co.

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Gr.

I^ight Plants.
Crocker-Wheeler Co.

Western Electric Co.
Westlnghouse ElecAMfg.Co.

& Company.

Edwards

Contractors and Electric

Edward.

Central Electric Co,
Chicago Insulated Wire Co.
Electric Appliance Co.
Okonlte Co,, The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J, A.

Maley, Martin.

Standard Underground C, Co.

McNamara

Western Electric Co,
Western Electrical Sup. Co

Young, A

Brothers,
B.
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:

"Camp" Standard

CAMP

B.

Vitrified

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.

Installers of

SALES OFFICES

Room

CO.

=

85 Hartford Building, Chicago.

170

Broadway,

New

York.

1905 Fan Motors
^ST
'

OUR

Absolutely—

======= STYLES =^=^^===
Insulation

Non-Abrasive,

VOLTS.

Non-Corrosive,
^

Test,

66,000

1

Uoisture-Priof,

IS

Desk-Bracket and Ceiling

"]

Electrolysis-Proef,

CONDUIT

Direct a.nd Altern&ting Currervt

^^

BN8EB6R0UND CONDUIT

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

AMERICAN CONDUIT GCMPANY,
1905

MANUFACTURERS OF

FAN CATALOGUE SENT ON

R.EQUEST.

Westerrv Electric
BITUMINIZED FIBRE.

chica^go

(Patented.)

FACTORIES:

OFFICES:
720 Arcade Building, Philadelphia, Pa.

Satint Louis

Chester. Pa.
Chicago, III.
Los Angeles, Cal.

822 Manhattan Building, Chicago, III.
336 Mac/ Street, Los Angeles, Cal.

ELECTRICITY FOR EN6INEERS.

FLOTATION
BCORDINO
iTXklMI-EY

OF THE MOVING PARTS OF

Denver

^^^A

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,
910 Marquette

Building,

-

•

iviE-r

ENT

ACCOMPLISHED BY

IVIAOIME-riC SiJSF>EIMSIOIM. ^mMMm
1^ P'FVI^TI^IM.

^XI_L-

CVJFVF^EIMT «->SE^ fRE^O

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

STANLEY

">VBOU-r IVIE-TERS."
PACIFIC COAST AGENTS:
INSTRUMENT CO.,
JOHN MARTIN & QO.A

GREAT BARRINCTON,

I

MASa., U.

S. A.

New York

PhilaLdelphisL

IN AIR

ERN^i-rilMO GUI
IS

Comparvy

/

San Francisco, Cal.
Loi Anoelis, Cai.
Seattle, Wabh.

OHIO
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ACCUMULATORS.

H-U.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

and

MOST CONSERV-

EFFICIENCY,

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

A VALUABLE BOOK OF REFERENCE.
Northern Wisconsin Resources.
Northern Wisconsin offers the finest opporfor manufaclnring and settlement.
Fine grazing lands, hardwood timber and splendid BOil for the settler; Iron oire, clay, marl
ftBd kaolin for the manufacturer, are awaiting

TELEPHONES-Their

HOMESEEKERS' EXCURSIONS

CONSTRUCTION and FITTING.

First

and Third Tuesday Each Month

—VIA —

tunities

those

who

eeek the opportunity.

Transporta-

tion facilities are of the best. Interesting bookmaps, etc., are yours for the asking.

lets,

A Practical Treallie on Iho Fllllng-up and Maintenance

BY

F. C.

ol Te.epticnes

and the Auxiliary Apparatus.

CHESAPEAKE AND OHIO RAILWAY

ALLSOP.

—TO—

CONTENTS
CHAPTER I.— Receivers; II.— Transmitters; III. — Magneto Switch-Bells; IV.— Battery SwitchBells: V —Complete Instruments; VI.— Switches. Switchboards and Extension Bells; VII.—
:

VIRGINIA,

CAROLINA.

Batteries for Telephone Work; VHI.—ErectlnB Wires. Instruments, Etc. IX.— Arranging the
Circuits; X.— Intercommunicating System: XI.— Testing for and Removing Faults.
;

W.

H. KILLEN, Land

&

Industrial Com'r;

184 PAGES.

H. N.

Ry.,

MILWAUKEE.WIS.

For rates and information apply to

PRICE, $1.26.

Sent prepaid on receipt of price.

JAS. C. POND, General Passenger Agent,
Wisconsin CentrtI

166 ILLUSTRATIONS AND FOLDING PUTES.

I.

p.

SPINING, N. W. P. A. C. & 0. Ry.
234 Clark

ELECTRICIAN PUBLISHING CO., 510 Marquette BIdg., Chicago.

FENNER, President

J. F.

NORTH AND SOUTH

St.,

Chicago,

RUSSELL W. KNICHT,

BLAUVELT, Agent

III.

Treasurer

NE\A/ EIMOI-AIMD BLJ-rT OOIVII^AIMY
MANUFACTURERS OF

IN/lacH im&ry -f^r Irtsula'tins Elec-brical \A/ires
Braiding, Taping

,

Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders

F-IIME

CA.S-rilM^S

A.

SIB E^IAI_-rV'

304 PEARL SSTREET,

PROVIDENCE,

R.

NEW TYPE

M OLONE Y TRANSFORMERS
Highest All-day Efficiency
Electrically

I

Lowest

Possible

Regulation

We

will ship

they not be what
will

Commercially

Core

and

ihcm on

we

and

Losses

Ventilation

days'

thirty

Perfect

trial,

should

claim for them, return and

we

pay freight both ways.

Western Electrical Supply Co.
ST.

LOUIS. MO., U.

General

Sales

S.

A.

Agents

1.,

U. A. S.
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ELECTRA'FLAME LIGMT
HIGHEST INTENSITY

MABVELOUS EFFECT

intensity and brilliancy of light is three

The

"ELECTRA" Flame Light
Carbons are suitable for
all types of Open Arc
Lamps, either direct or

times

that of regular

"ELECTRA,"

and

five

times that of other carbons, makingthem emi-

altematingcurrent.wlth
slight charge In regulation of lamp.

nently suitable for all
lighting
purspecial
poses.

nUGD REI5INGER,

Sole Importer^

New Yd rk.

Ceco"

4 4

Electrical

Broadway,

II

Machinery includes:

Direct Current

Motors and Qeneraters.

Alternating Current

Generators and Transformers.

Catalogue 27.

Christensen Engineering Company,
350 K.

W. 3-PHASE "CECO" ALTERNATOR.

CHICAQO: Merchants Loan

MILWAUKEE.
PITTSBURG:
& Trust BIdg.

WESCO ELECTRICAL

^^

WE CARRY

one of the

IN

most complete

ST.
lines

Qellatly

SUPPLIES

LOUIS STOCK
of

supplies

and construction

material in the U. S., and are prepared to ship

promptly any-

thing pertaining to the operation, maintenance or equipment of
isolated

Plants

and Central

Stations, Electric

Railways and Tele-

phone Lines and Exchanges.

We
guarantee
as

they

We

handle nothing but the
is

can
issue

back of
be

on

all

to

best

our goods.

Our

first-class

catalogues

You ought

very

material
prices

and

our

are as low

material.

covering our

various

lines.

have them.

WESTERN ELECTRICAL SUPPLY CO.
ST. LOUIS,

MO., U. S. A.

& Co.,

Times BIdg.

WESTERN ELECTRICIAN

to

THE CUTMANN
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EDISON MINIATURE LAMPS

Alternating Current Wattmeter

are

is

simplicity Itself.

work in Candelabra and
Decorative Lighting, Multiple and Series
Burning and in all types of Battery Lamps.

for all classes of

easy to install.
It is accurate.
Prices are right.
Send for our meter proposition and
for our guarantee.
It Is

Miniature Sockels and Receftacles^

ELECTRIC APPLIANCE COMPANY,

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

ELECTRICAL SUPPLIES.
Sales Agents, 92 and 94

West Van Buren

St.,

more than

in

10,000 varieties,

Has fewer parts than any other meter
on the market.
It

made

General Electric Company, Harrison, N.

Chicago.

J.

We

import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER QUALITIES.

INDIA MICA
VOLT

AMMETERS,

•

For Testing Batteries and Battery

^-

Circuits,

jA Grounds,

\y^ ^-^1

Locating Faults,

a

etc.

fire* All this

ACCrRATE.

BKLIABLE.

Send for Circular.
L. M, PICNOLET,

78-60 Cortlftndt

NEW

St.,

YORK.

& COMPANY,
MUNSELL
EUGENENEW
YORK AND CHICAGO.

Reduces the working capacity of a
motor or dynamo, wears out the cont'
mutator, wastes gtower and may cause
may be avoided If you use
The onlvarticle tbat will PREVENT

SPARKING

POCKET SIZE,
I

Prices low.

.......

jEbWARDS

A^pCo

Will keep the Commueood condition and PRECUTTINCt.

SPARKING.
tator

in

VENT

N. Y.

Absolutely

^±lo^

60 Cents per

S6.00 per Dozen.
SESD FOR FREE SAMPLE STICK.
houses,
sale
by
aU
supply
or
For

K.

Stick.

WIU

Not

Gam The

Brushes.

Lock Gravity
Drop

put that high gloss on the
Commutator you have so long sought
It will

after.

McLENNAW & CO. SoleMannfaciurers, 909, IPC Washington St., Chicago.

Annunciator.
RAIL JOINT COMPANY
OF AMERICA.

CONTINUOUS

GENL. OFFICES: CENTURY BLDG .NEWARK.

ALPHADUCT MFC. CO.
Factory:

S22 W. 22d

(15,000)

NEW YORK.
Fisher BIdg.

MILES

IN USE.

Hiehest Award in its Class at Paris Exposition,
1900. and Pan-American Exposition, Buffalo,

St.,

CHICACOOFFICE:

N.J.

OVER FIFTEEN THOUSAND
Extra

heavy,

well

finished

1901.

W. M. PORTER. Mahaqcr.

case ef ornamental design.

The drops being fastened to
I

AMERICAN" Sir iThe Bossert Electric Construction Co.
«RE THE BEST.

I

MANUFACTURERS OF

Send lor descriptive Circular.

the back-board, the case

ing wires.

STEEL, OUTLET AND JlTSfCTIOW BOXES,
AMERICAN BATTERY CO., SWITCHBOARDS, PANEL BOARDS, SIVITCHES, ETC.
Absolutely Non-lnfrlngiRg.
Protection Guaranteed.

VEwyowK

I

csT'D igs9.

irt

S. Clinton St.. Chicago.

may

be removed without disconnect-

H-Vc

Ill,

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED

PIPE FOR CONDUITS.

SPRAGUE

Executive Offices, Times Building,

ELECTRIC
COMPANY'S

it

Paragon Reflectors

They

others.

are

Made

surface.

and

NEW YORK.

Fisher Building.

all

green outside, glossy
enamel white inside. Reflecting

GENERAL OFFICES:

CHICAGO OFFICE:

it.

Reflectors are

neat and are superior to

In efficiency,

throw the

where you want

Our Incandescent

compactness and
commercial value. Write
for bulletin 03206.

527-531 West 34th Street,

N. Y.

Light is useless if you can't have
where you want it.

light just

durability,

f.^

YORK,

REFLECTORS!

St motors
are unequaled

NEW

American Reflector
271-273

FRANKLIN

sizes.

in various styles

Get our catalog.

&

Lighting Co.,

ST.,

CHICAGO.

February
FRANK
'C. H.

28,

WESTERN ELECTRICIAN

1903
eugene

N. PHILLIPS, PRESIDENT.

phillips,

f.

E.

General Manager.

WAGENSCIL, TRCASURCn.

ROWLAND

C. R.

PHILLIPS, Vice-PRES.

REMINGTON,

Jr..

Sec

% W.N.MATTHEWS&BRO

WORKS,
AMERICAN ELECTRICAL
PROVIDESCE,
K.

I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

O

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICftNITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Store, W. J. Watson. 26 Cortlandt St.
Chicago Store. F. E. Donohoe. 82 Lake St.
Montreal Branxh, Eugene F. Phillips' Electrical

New York

T\'orks.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating

Apparatus

SEND FOR 64-PAGE CATALOGUE.

THOMAS

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

JOHNSTON,

J.

Counsellor at Law,
66 Broadway,

No,

NEW YORK

-

Cambridgeport, Mass.
CHICAGO, Monadnock

R.I.

Six Years with General Electric Company.

Patent Causes.

Block.

CITY.

Patent Soliciting.

DODGE SUBSTITUTES (?)for
THEtl

on a pink

ALLEN

r|L| SOLDERING

STICK

MAKES SOLDER FLOW
WE PROTECT YOU

BY THIS

EVER SPILL YOUR ACID BOTTLE?
Full Size

I

-

Slick Free for Trial.

Label

I

BiALLEN COi,

Li

You Protect Yourself.
Inc. SoIe manufacturers, 1334 Columbia Ave. Chicago.

THE WORTHINGTON

Bug-Proof Bell. %'?"

BOILER

Nickel, EOc.
3-in. Enameled, 46c.
mail, prepaid. Made in sizes
2 to 8-inch. Dealers send for prices.

Wsfer

Tube Sectional

-

Sample,

j

By

We

also make Inventors' Models and
Special Electrical Devices.

Write us for prices.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Street, Chicago.

III.

McNAMARA BROS.

Worm's -Eye View.

ELECTRIC SWITCHBOARDS,

SLATE AND MARBLE.

roR
OUE

SE^T>

BOOS.

Write for
Catalogue B.

Fair Haven, Vt.

Compact, Economical. Hurable,
High Pressures, with Safety.

UA
HU

EKICK-WOBK.Bent Tubes, Screwed
Joints, Gaskets or I.eaks.

60 S. Caoal
York.

Boston.

St., Chicago,

Philadelphia.

Everything

in

CO.,

III.

San Francisco.

THE BEST

It

Only Pirm in Vermont who makes a Specialty
Manufacturing and Drilling Small Slates
for Electrical Purposes.

AnDi

VnilUP
I

UUIIU9

"SHAWMUT"

turned

Slate.

NEW YORK SAFETY STEAM POWER
New

For Electrical Purposes.

of

ENCLOSED FUSES

MANUFACTDnCR,
FAIR HAVEN, VERMONT.

Pays to Get the Best from

BONVILLE
EDWARD
FAIR HAVEN, VERMONT.
Lock Box

VERMONT

p. O.

24,

SLATE
FOB

^l^SlSSVi Slates for Electrical Purposes
All Sizes of Slate Switchboards.

Electrical Parposes.

Best Black Enameled and Marbleized Finishes in Vennont.

RE-STANDARDIZED TO DATE TO MEET THE UTEST REQUIREIilENTS OF THE NATIONAL
BOARD OF FIRE UNDERWRITERS.
MORflTE.

Established

is

years. Sold by agents

U.S. METAL

iDLrSHEiS

ALL METALS.

>.m*L'ki-itwaiiiiga

ABSOLUTE RELIABILITY.

POLISH ZwHyMA.

B = fl«c«c= Nc ~ Yob«. Cni.c*Go.SAv Framcisco. Z95. E. Wushimcton St. lHDIflM*PQLlS.lMD

THE

NEVIf

SHAWMUT INDICATING

FUSE.

NATIONAL CODE STANDARD
0,

K." Weatherproof Wire,
Indicating Type P fuse, showing red indicating disc.

Slow
ff,

Bnrnlng Weatherproof

and Slow -Burning Wire.
Prioes

and Samples on Application,

Phillips Insulated
Office

Wire Co.

and Factory: PAWTUCKET,

R.

««|«|^P
Fuse, blown.

CO.,
CHASE -SHAWMUT
MANUFACTURERS,
New York Representative:
WM. S. BROWN. 39 Cortlandt
New York City.

I.

St.

THOMAS

G.

Boston,

Western RepresentatlTe:
GRIER CO., 128 W. Jackson Blvd.
Chicago,

Illinois.

WESTERN ELECTRICIAN

12

WANTED, FOB

advertiseluords or Uss), S'-S^ <»»
insertion; additional words jc each.

ments

(50

POSITION

advertiseWANTED$f.oo
an

ments (JO words or
sertion: ndditional

in-

tess),

words

2C each.

Capable man to prepare advenisements. write
bulletins and descriptive articles and supervise
stationery and pr nilng I'l auel-cirlcal concern
ma"ufacuirlng alt«-rnaliug and diiecl-current
machinery. One who tias an engineering knowledge preferred, stale (xperlence and salary
required to start. Splendid opporiunlly for the
Address BOX 181. care Wtstern
right man.
Electrician, 510 Marquette Bldg., Chicago.

POSITION WANTED.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Qives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holvoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplntiug the Improvement of powers, will And It to their Interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REOUIRBMENTS

FOR SALE.

As chief enRlneer or siiperlntondeDt of steamplant. *^y mechanical and electrical
A large number of flexible armed electroliers
Six years of practical and technical or brackets verv cheap. Old material and mai*est of refertraining. Reason for change.
chineryofall kinds purchased. WALSH'SSONS
ences. Addrc-is BOX 176. care Western Elec- A; CO., 2G1 Washington St., Newark, N. J.
trician. 510 Marquette liuildlng, ChicaL;o.

engineer.

By young married man of '25. as dynamo
tender or oiler or other electrical work, with
lighting or power company. 3'-a years electric
railway shop experience as armature and held
magnei wlnderand repairer. Never use tobacco
or liquor. Al references. Address BOX 92. SylTaoia, Ohio.

POSITION WANTED.
electric Il'^'hi en;,'inper and construction
man. A II around workman on installing of lights
and motors, repair work, etc. Will accept steady
po>lllon. Country plant preferred. 14 years
experience. Address with particulars and sal-

By an

arv paid.

BOX

FOR SALE.

WANTED.

Electric Railroad or Municipal
Lighting Co., situated In Missouri or the West
by a youne man with thorough technical education.
Four years' practical experience. 2
years In largest eUciric factory. Experience in
line work and house wiring. Now have charge
of Bentonville Eleciric-Ligbt System. Will conBest of references. Address
sider anything.
BOX 385, Bentonville, Ark.

WANTED.
An eetablished manufacturlngcompany in the
electric railway supply line requires several
additional salesmen. State age, previous experience, salarj' required etc. Must be thoroughly
competent to handle first-class trade. Address
164, care Western Electrician.

BOX

WANTED.
supply salesman, familiar with
Western Indiana and Illinoisor Eastern Indiana
and Ohio. Address BOX 180. care Western
Electrician, 510 Marquette Building, Chicago.
Electrical

WANTED.
Man to superintend construction of small and
One holding similar position now preferred. Good salary to rieht man. Applications confidential.
Address BOX 177, care Western Electrician, 510
Marquette Building, Chicago.
medium-size direct-current motors.

FOR SALE.
Electric-light plant located in Western Indiana. Price jS.OOO, part lime.
Gross receipts
S5.000 last year. Will show net income $3,000.
First-class condition— 20-year franchise. For
full particulars address J. G. POMEROY, 309

Dearborn

FOR SALE.

SALES AGENTS
Several men wanted, of first-class ability,
persistent Industry, experience and intimate

acquaintance with managers and chief ofticials
Electric Light
and Power Companies
of
throughout the United States, to sell electrical
articles widely known and acknowledged as of
the highest class and needed in quantities.
Technical electrical knowledge helpful and
preferable but not strictly necessary. Applications will be held entirely confidential, but
to enable advertisers to consider them understandingly they must be complete and explicit,
with all requisite information Including previous experience and expectations. None other
Excellent opportuwill receive any attention.
nity for right men. Address

2-100

Installations in several large manufacturing
concerns in a to\vn of 15,000. He must be
thoroughly conversant with the repairing of
generators, motors, etc., and with station work
In general; must also be able to take charge of
overhead lines, meters and -office work. Plant
to be remodeled.
Good opportunity to advance

W. General Electric SOO-volt peneratora. *975
I-IOO K W. 2.'>0-volt General Electri'^ generator.
l-8l> K.W. 500-voltSprague, 8500.
1-75K. W. Kae

500 volt, MUO.

8G00.
1-60
1-60

K.W. Westlnphouse new toothed armature.

K.
K.

W. Wood (3 bearings), with exciter.
1— 150K. W. Slatlery (3 bearings). Big bargain.

2—150 K. W. General Electric monocyclic.
2—120 K. W. Westinghouse.
1- 120 K. W.
12—120 K. W.
2— JM) K. W.
1— 90 K. W.
4- 75 K. W.
6— GO K. W.
2— 60 K. W.

General Electric type A. S. 120.
General Klectric type A. 120.
General Electric type A. S. S)0.
Westinghouse.

'

DIRECT CONNECTED. THOMPSON,SON&CO.

BOILERS.

114, 116, 118 Liberty Street.

1-375 H. P. National watertube 1-80 K. W. Jenny, 110 volt
1-250 H. P. Sterling watertube.
d. c. Russell. 4 valve engine.

Machinery
Bought, Sold and
Exchanged.

NEW YORK.

Switchboards

REPAIRS

Built to meet
Specifications.

ILLINOIS ELECTRICAL MFG. CO.,
PEORIA,

Lowest
(t Prices
Prices.

180 K.
150 K.
120 K.
90 K.
200 K.
150 K.

W. 60 cycle G.
VV.

W.
W.
W.
W.

2.000

E.,

Writ

175 K. W. Edison bipolar railway generator.
100 K. W. Edison 140 volt.
65 K. W. Jenny 140 volt.
500 H. P. Cooper Corliss Engine.
28x48 Allis Corliss Engine.
10x13 Frost Automatic Engine.

volt.

60 cycle Ft. Wayne, 1,100
60 cycle G. E., 2,000 volt.
60 cycle G. E., 2,000 volt.
60 cycle Stanley, 2 pbase.
60 cycle Stanley. 3 phase.

ILL.

volt.

Also Motors, Boilers, Pumps, etc.
Write lor our Stock List number 51

MAINTENANCE COMPANY.

ILLINOIS

One

No.
dynamo, good

Wood

7

Slattery alternator, 8275.
arc dynamo, 890. 1-30 light Sperry arc
8100. I-(0 light
arc dynamo, 817.i.
3-50 light 1200 C. P. T. H. (Ring armatures), 8250 each,
1-75 light 1200 C. P.
•325. T. H. SI 2,
12. K 2 and
arc
12 arc lamps In good condition, 83.75 each.
lamps, 85.00 each. Shallenbergerand Schaefer meters,
83.25 each. Duncan meters, W. 60 each. Thomson meters,
88.75 each. General Electric type F traoBformera. 85.00
1-20

1-750 IlBht

light

MARQUETTE BLOQ.

CHICAGO.

MOTORS WANTED.
SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

arc

ROSE ELECTRIC

as new.

The Dayton Fan

ST. LOUIS.

CO.,

& Motor

Co.

Wood

Wood

dynamo,

M

Wood

K

Send for complete Hat.

Cor. Michigan St. and La Salle Ave.,

SECOND-HAND

Wood

NATIONAL STAMPING WORKS,
Chicago, HI.

Dynamos and Motors.

We

correspondence
with those wishing to
Invite

buy or

PROPOSAL.

sell.

Bids must be in strict conformity with the
on file In the City Engineer's

specifications

3500HorsePower
babgock & wilcox

heine^'Yafety

BOILERS
Two

The City of
8 P. M. March

Corrv. Pa., will receive bids until
16. 1903, Tor the reletting of the
conlract for lighting the streetsof the City with
65-1200 nominal candlepovver electric arc lights
and the furnishing of 50-16 candlepower Incandescent lights in the City Building.

FOR SALE—Immediate Delivery

DAYTON, OHIO.

8475.

B.

Tdree B,

SCHUREMAN & HAYDEN.

One

Two
140 S. Clinton

B.

Olhce.

Councils reserve the right to reject any or

NEVEIN

R.

Two

all

DICKSON.
City Engineer.

ForSale, four 60-K.

W. Edison Gonerators, 600
Ohio. |Eich $460

Volls, F. 0. B. Cars, Hamlllon,

ROSE ELECTRIC

CO.,

ST. LOUIS.

&

W., 285 H. p. each, 150

lbs.

W,, 275 H. p. each, 140

lbs.

175

W,

six boilers Id

W., 275

H. p.
125 lbs.
Waterbury, Conn.
H. P. each,

140

lbs.

operslloK at Slater Cotloa Companyi
Pawtucket, Rbode Islind.

B. &i W.,

150

H. p. each,

140

lbs.

la Davenport, Iowa.

WE ORBUY OLD
ANY
SCRAPS.

60-K. W. EDISON, 500-VOLT.

&
&
&

B.
Above

Now

Chicago.

St.,

bids.

Wood.

General Electric A. 60.
Westinghouse.
Large stock of direct-current machines.
Send for monthly bargain sheet with complete
All apparatua
list and net prices of machines.
fully guaranteed.

G. E.,

General Electric alternator new toothed armature,

M-'iO.

3T.

Alternators 125-133 cycles. 1,100 volts.

K

I8a0
Ft, Wayne alteroators, 1 Slattery type with new toothed
armatures. &550 each, l 2000 light Ft. Wayne alternator,

ELECTRiccof
54-62 S.CLINTON
CHICAGO

—400 K. W.
W. Westinghouse, with exciter.
Stanley Inductor, with exciter.

1—200
2—200

K W.

Wood

W.
75
alternator 125 cycle, latest type,
2-1300 light Slattery alternators, MOO. 2-1500 lipht

New

All

1

volts, d. e. Ball A Wood.
1-50 K. W. Walker. 110 v.,
60 cycle, 3
d C.Russell engine (new).
pbase. 2080-2300 volts.
1-43 K. W. Westlnghou'.e,
1-216 K. W. Stanley. 2 pbase
ENGINES.
110 v.,d.c. Russell engine.
volts.
133 cycles. 12'
1-30 K. W. C. & C. 110 v..
3-18x30.\16 Westlngbouse.
d. c. Atlas engine.
2-15x23x17 McI. A Seymour. 1-150 K.W. Stanley 2 p.. 125 c.
2-15x24x18 Armlngton ASim;. 2-120 K. W. G. E.. 125 cycle, 1-5 K W. Perritt,110v.,d.c.
single pbase.l 100-2200 volts.
Double Slurtevant engine.
18x14 '/.xlf)!/, McI. & Seymour
2-75 K. W. Stanley. 2 pbase. 1-4K. W. N.Elec..llOv..d.
2-22x33 Buckeye (new).
133 cycle, 1100-2200 volts.
c.automalc engine (new).
1-22x48 Harris Corliss.
1-GO K. W. btanlev, 2 p., 60 c. 1-3 K W.N. Electric. 110 v.,
1-20x48 Wheelock Corliss.
2-60 K. W. Stanley, 2 p., 125 c
d. c. auto. en., (new)
1-18x42 Allis Corliss.
4- GO K. W. G. E., S. P., 125 c.
1-14x36 Allis Corliss.
Motors &. Dynamos.
2-30 K. W. Westinghouse 126
1-18HX18 Mcr. & Seymour
110 and 220 and 500 volts.
cycle, single phase.
2-13x12 Armlngton & Sims.

ALTERNATORS.

2-150

FOR SALE

K.

each ap.

FOR SALE.

3-267 H. P. Abendrolh .t Root 4-75 K. W. G. E.. 110 volt.
l-lOn H. P. Babcock.t Wilcox.
d C.Ames tandem engines.
RETURN TUBULAES all sizet 1-50 K. W. West. Elec, 110

GENERATORS.

III.

FOR SALE.
1

dynamos, motors, meters and transformers
by this Company are at their warehouses
ready for Immediate delivery.

WESTERN ELECTRICIAN,

of

Chicago,

each.

d

CO., York, Pa.

1625

Box 169, Care

8975.

listed

RY.

4-500 K. \V. Gen'l Electric.
1-250 K.W.Wesilngbouse.
1-150 K. W. Westinghouse.
1-120 K. \V. C. A C, 6 pole.
2-100 K. W. C. & 0., 6 pole.

Electrical

WANTED.

Experienced electrical engineer to take charge
of electrlc-llght plant and also of large motor

regory:

Chicago.

St.,

Electrlc-llght plant in Western Illinois, town
of 1 500 Inhabitants, p'ive-year city contract;
twenty-year franchise. Sale to be cash or will
consider" irade for desirable real estate, c ty or
farm properly. Address BOX 182. care Western
Electrician, 510 Marquette Bldg.. Chicago.

WANTED.

Stale age, references,
In position and pay.
salary expected, etc. and enclose photo. Address Immediately BOX 173, care Western
Electrician, 510 Marquette Building. Chicago.

MORGAN SMITH

S.

Scholarship for pale for electric power and
International Corresi ondence School.
Liberal discount.
Address BOX 178, care of
Western Electrician, 510 Marquette Building,
Chicago.

179. care Western Klectrician

With some

AND SEND FOR CaTALOQUE.

lighting.

610 Marquette Building. Chicago.

POSITION

1903

M'CORMICK TURBINE.

electric

POSITION WANTED.

28,

WANTED.

SAIiE and

WAMT COLDJHN

timilar

February

BELTS

SIZE
CONDITION.

OR

WE CLEAN, REPAIR AND RENEW

One Heine,

Two Heine
Now

310
325

h.

p.

H.

p.

each,

uo
uo

ibs.
Ibs.

operation at L. Hosfer Brewing Compaay.

Columbus. Ohio.

OLD BELTS.
LEATHER PKESERVBRMFO. CORP. Whitehead Machinery ComDany
27 W.

MONROE

ST..

CHICAGO.

DAVENPORT, IOWA.

EDISON COMPANY
REPAIR SHOPS
CHICAGO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos. Armatures,
Motors, Arc Lamps,

Majchlne and Carpenter

Work

Kinds
Correspondence Solicited.
of All

FIRST-CLASS EQUIPMENT THI

Fans, Instruments.

:

:

Pebruaty

2§,

;

:

;

;

WESTERN

I903

ELfeCTfelClAW

PEREMPTORY SALE OF
VALUABLE PATENTS.
By virtue of decrees of the Circuit Court of
the'United States, for the District of Maryland,
entered in the case of ALBERT li. HENDl^Rvs. EUAS E. RIES pending in tbat Court,
undersigned Special Masters were appointed
and directed to sell at public sale all of the
right, title and interest of the parties to said
case in and to the following Ijctters Patent

SOy
ttie

of the United States, as well as the inventions
described in applications for Letters Patent
which are now on tile in the United States
I»atent Office, enumerated below, although some
or all of the said applications have become
forfeited under the Statute for want of prosecution within the statutory period since the last
official action upon them: yet It is possible that
some or all of the applications might be renewed under the circumstances;
(

1

Autotnatic Signaling Device for Railroads
.Tanuary 12, 1886.

)

Number 334,194,

ElectrlcWelding and Tempering:

(2)

Number

370,2S'2. September 20. 1SS7;
38li.0SS, July 10. 1888;
April 23. 18S9;
April 23. 1889;
January 20, 1891
May 26. 1891;
May 26, 1891;
May 26. 1891;

402.107.
402.108.
444.855.
453.162.
453.163.
453.164.
564.453.
499.040,

July 21, 1896;

June

6.

1893.

Applications:
Serial Number 280,521, filed July 20. 1888;
Sept. 15, 1888;
285,555, "
March 5, 1889;
301.915. '
407.479. " Jan, 6, 1893;
May 11. 1893.
473,878, "
Electric Riveting:
(3)
Number 403,374. May 14, 1889;
404.306, May 28. 1889;
452.042. May 12. 1891;
465.089, December 15, 1891.
Electric Soldering;
(4)
Number 4S5.017. October 25, 1892.
Electric Heating:

(5)

Number

381,815.
381.816,
381.817,
381.818,
381.819,

AprU

24,

WE BUY AND SELL ALL KINDS

MACHINERY
DIRECT-CONNECTED
300 kw..

General Eleclric

and Motors
380.138, March 27, 1888 (Coil).
381,421, April 17, 1888 (Generator),
390.904, October 9, 1888 (Motor).
390.905, October 9, 1888 (Generator).
390.906, October 9. 1888 (Generator).
(7) Overhead Conductors for Electric Railwai^s:
Number 392,757, fUed November 13, 1888.
1887.
Brake and Traction Systems:

(8)

kw

West'nahouse, M. P. S. D00-D50-volt Generator, direct connected
and 30x10 Westinghouse Engine; generator entirely rewound and
engine in excellent condition.
187^ kw., Westinghouse, M. P. 8, 120-volt Generator, direct connected to
Westingbouse Compound Engine.
50 kw., Commercial, M. P., 125 volts. Compound Wound Generator, with
8* and 13x12 Armington & Sims Tandem Compound Engine,
One
year old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-volt Westinghouse Generators, direct connected to self-oiling
200

,

to 18

{Subject to

12, 1891.

Application:
serial Number 242.122. filed

January 22.1887.
Conduits for Electric and Cable Railways:
338.556. March 23, 1886;
352,265. November 9. 1886;
370,283. September 20. 1887;

Number

383,770. Mav 29, 1888;
386.085. July 10. 1888;
386.087. July 10. 1888;
409,757, Augnst 27, 1889;
409.756. August 27. 1889,
(ID) Electric Railway System:
Number 386,086, July 10. 1888;
409.237. August 20, 1889;
411.301. September 17. 1889;
417.338. December 17, 1889,
Applications:
serial Number 188.083. filed

January 9, 1886;
368,194, Bled Oct. 15, 1890;
368.1 95. filed Oct. 15. 1890
395.231. filed June 5, 189L
(11) Railway Systems, Transformer:
Number 402.971. May 7. 1889;
431.482. July 1. 1890;
622.865. April H, 1899.
(See note
below),
Applications:
serial Number 248.405. filed Aug. 31. 1887.
298.726. filed Feb. 5, 1889.
(12) Induction Railway:
Number 458.859. September 1. 1891.
Applications:
Serial Number 429.182, filed April 14. 1892.

442.058. filed Aug. 3. 1892.
Snow from
Railway Tracks
Number 390.619. October 2. 1888.
Sale of patent No. 622,865 subject to the
Note
terms and conditions of agreement between
Rles .1' Henderson and George Westingbouse.
dated November 22. 1893. Recorded Liber V
sixty-three, page four hundred and six of
iransler of patents.
The foregoing patents and the Inventions described in above applications will be offered for
sale by public auction by the undersigned, at
the Real Estate Exchange, southwest corner of
Lexington and Saint Paul Streets, Baltimore.
Maryland, on Tuesdav, the 3rd day of March,
1903. at 1 o'clock P. M.
The property will first be offered in separate
groups as al)OTe numbered and will thereafter
be Offered as an entirety. If the highest bid for
the property as an entirety exceeds the aggregate of the highest bids for the separate groups,
the highest bid for the property as an entirety
will be accepted; otherwise the highest independent bids for the separate groups will be
respectively accepted.
(13) Apparatus for Removing Ice and

with

O^.xlO

Armington

&

Compound Wound

Terms:

GEORGE WHITELOCK.
701 Maryland Trust Bldg.

ARTHUR STEUART.
SPECIAL MASTERS.
STEELE,

P.

POE,
Cotmsel.

Fields

Rewound

Sims Engine.

125-volt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.

ALTERNATING.
2—250 kw G. E., 2,400 volts, 50 cycles, 3-phase,
2—200 kw, G. E., 2,300 volts, 40 cycles, 3-phase.
1—150 kw, Stanley, 1,000 or 2,000 volts, 133 cycles.
2—120 kw, G. E., 2,000 volts, 125 cycles.
2—120 kw, G. B., 1,040 volts, 125 cycles.
1—100 kw. G. E., 2,080 volts, 60 cycles.
1—60 kw., G. E., 1,040 volts, 125 cycles.
1— A35 T.-H., 1,000 volts, 125 cycles.

RAILWAY CENERATORS.
2- 500 kw.

1—100 kw., 4-pole Walker.
3—100 kw., 4-pole General Electric.
1—100 kw,, Edison Bipolar.
2
90 kw., Thomson-Houston.

6-pole General Electric.
kw., 6-pole General Electric.
kw., 4-pole General Electric.
,

2—225
2—200
1—200 kw., M. P.
1
175 kw. M. P.
2-130 kw., M. P.

—
1— 80 kw.. General Electric.

Westinghouse.
4, Westinghouse.
6, Westinghouse.
2— 110 kw., 4-pole Eddy.

—

6,

,

2—

80 kw., Detroit,

-D62 Thomson-Houston.

ENGINES.
1

Two

CENERATORS-

Compound.

1— 18iil8 New York

Safety.
Harris-Corliss.

BOILERS.
5—

'.'50

P. Babcock
H. P. Climax.

&

Volts.

\\'estinghouse 60-cycle, 2-phase.

2,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100 K. W., G.E. 3 phase, 60 cycle generator,
complete.
Two 100 K. W., G. E., 1100 volts monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, complete.

Six 36

H

O

ALTERNATING GENERATORS.
One 750 K.W.,

1—18x48 Geo. H. Corliss.
1—16x42 Greene.
1
10-J and lGJxl2 Cross Compound Armington & Sims.

—

7—163

I

K. W.. G. E. design, 14 pole, for direct
connection, at a speed of 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

One hundred and eighty 25

1—20x48

1

Two 210

2—13 and 23x17 Tandem Compound Mcintosh & Seymouj.
2—10 and 18.\20 Payne Compound,
1
13x12 Armington & Sims.
1 — 12 and 20x12 Westinghouse Compound.
1—7x8 Payne.

—
2 — 26x48 Providence-Greene.
2—18 and 30x16 Westingbouse
3 — 18^x18 Armington & Sims.

Volts.

500 K. W.

T. H.,

Foui-T. H., 270 K. W., arranged to be driven
with a single pulley clutch coupling on each
side of pulley.
One General Electric. 250 K. W.
One Westinghouse, 175 K. W.
Two General Electric, 100 K. W., 4 pole.
Two General Electric. 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.
Six T. H., D62.
One Edison No. 20, 60 K. W.

STREET CAR EQUIPM ENT.

— 14x14 Rice Automatic.

ARC CENERATORS.
M. D. 2 T.-H., 50 light, 9.0 amp.
L. D. 12 T.-H. ,75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6 6 amp.

No. 12 Brush. 150 light, 9.6 amp.
No. 11 Brush. 125 light, 9 6 amp
No, 9B Brush, 120 light, 6.0 amp.

new

H. P. motors,

and complete wfth pinions, gear and gear
cases.

One hundred and eighty "K"
Twenty-tive K-2 Controllers.

Controllers.

ENGINES.
and 60x60, Cooper cross-compound,
non-condensing, new, never ehipped from
factory.

One 30x54 St. Louis Corliss.
Two 24x60 Lane A Bodley, designed

for rolling

mill work.

One 28x60 Pennsylvania Iron Works
One 20x48 Wheelock.
One 20x48 Double Wheelock.
One 20x42 Wheelock.
One 14x42 Hamilton Corliss.

Two

21,xl8 Arminfiton

&

Co.

Sims.

Four 16 and 22x22 Houston, Stanwood

A'

Gam-

cross-compound.

ble,

Wilcox.

1—600 H. P, Climax.
2—66x16 Return Tubular.
2—66x18 Return Tubular.

Five 12 and 20x16 tandem compound Ball.
Two 11 and 17x14 cross-compound Ideal.
'I'wo 9 and 16x12 tandem compound Hall.
One 8 and 13x12 tandem compouL d Ball.
Three 17x18, Skinner, with air cylinders attached.
Two 16x20 Porter-Allen.

Two 15x20 Automatic Kussell.

One 15^x15 Armingfon A Sims high speed
simple automatic, 270 R. P. M.
One 15x15 Armington & Sims simple automatic.
270 R. P. M.
One 131^x15 Armington A Sims high speed
simple automatic. 300 R. P. M.
Fisher, new.

One 14x17

large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and

A

Thomson-Houston Type

F.

BOILERS.
Four 66x18 with 66 4-inoh tubes. A complete
batiery at a great bargain.
Three 66 x 14. with 66 4-inch tubes.
Two 72 in. X 18 ft., with 66 4-inch tubes.
Five 60x16

ft.

high pressure boiltrs

Two Sterling Water Tube
Two 500 H. P. Hazelton.

Boilers,

250

Il.P.each.

FERRIS WHEEL.
One 60

WRITE FOR OUR LATEST CATALOGUE.

CHARLES
II

Broadway,

NEW YORK.

E.

DUSTIN GO.

Storehouse, ORANGEBURGH, N. Y.

ft.

Ferris Wheel, electrically driven.

AT A BARG.My — A

complete Edison 3-wire
p ant of 300 K. W. capacity.

It

810 Maryland Trust Bldg.
Baltimore. Md.
N.

US.

—25 kw.,

CASH ON RATIFICATION OF SALE.

deposit of S500 wiu be required at the time
and place of sale from the purchaser of each
group, or a deposit of 55.000 from the purchaser
of the entire property.

JOHN
JOHN

TELEPHONE

Armature

Generator.

:

A

RepairShop

OPEN PAY AND NICHT

Ball Engines.

25 kw., GeBeral Electric, 110 volts, 4 pole.

September 21.

Licence to OtiB
Elevator Co.
tor Elevatora.

May

UNITS.

Qeneralor, direct connected to
Tandem Compound, 10 and 30x48 Whetherill-Corliss Horizontal Lefthand Engine.
500-;5.50-volt

CENERATORS-5O0

"

Application:
serial Number 250,090, filed

We Buy or Sell

Steam

Electrical and

1888

Number

(9)

I

April 24, 1888.

Applications:
serial Number 266,710, filed March 9, 1888;
April 11, 1888;
270.245, "
April 11. 1888.
270.246, •
Induction Colls. Dynamo Electric Machines
(6)

452.041,

»••••«

2

April 24. 1888;
April 24, 1888;
April 24, 1888;

H

will be profitable to wire or write us giving
recjuirements of machinery wanted or for
sale.

JOHN

A.

STEWART ELECTRIC

430 Sycamore

CO.

Factory and Warehouse:

Offices:
SI.

LUDLOW, KY.

CINCINNATI, OHIO.

H
.

WESTERN ELECTRICiAN

_^— -,-»~^...

C.

Eebniary

W. CaR>UN.

28, 1503

M. O. HiRTMAN.

Carman, Chas. Whitney

&

Co.,

CONSULTING ENGINEERS,
88 La Salle Stheet, CHICAGO.

^^^mm
CrUMB.W H.&COMPANY
Engineers

Contractors,

,

TELEPHONE ENGINEERING AND
CONSTRUCTION
Mrinadnock Bldg.,

Chicago.

-

5S5

te^gasss^^s^is^si^^sstfetagi^

BISSELL,

Iowa State College, Ames, Iowa
Consulting Mechanical Engineer, Lighting.
Power. Pumping and Healing Plants tested
Economy and Power Tests
ANH DEsir.NKiJ.
Builers.
-.( Engines And

When

in

position

search of a
advertise in

the

Western

Electrician.

Long Distance Phone Central SU8.

H Humphrey, Henry H.,
1
ENGINEER. i
1 CONSULTING
Central
^
Power
^
1
H Suite
ST. LOUIS.
^^^m^^^^^.m^rn'mr^^i1

G. W., M. E.|

SCHOTT,

W. H.,
ENGINEER AXD CONTRACTOR.
SrECiAT.TtKS— Central Station Heating Plants,
Woi'^8 atcara Plants, Klectrlc Llybt,
and Screet Hallway Piants.

LightitiR Stations,

Electric

Wiicei-

Transmission.

1305. Ciiemic.m, r.i.nc.

1220-21

STANDS UNEQUALLED

Building,

CHICAGO.

STANTON, LE ROY W.

LEICH FOUR-PARTY LINE SELECTIVE SIGNALINQ SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
6IO WILSON AVE., CHICAGO, ILL.

INTERNATIONAL TRANSMITTER

Marquette

Consalting Telephone Engineer.
Plans, Speciflcationa and Supervision of InBtallation of complete telephone plants.

Special Reports on Telephone
Prcpertleti

411 Electrical

and Apparatus.

Bldg.. Cleveland, Ohio.

KOKOMO TELEPHONES
Always Up-to-Date.

IN

WE MANUFACTURE

Workmanship,

SWITCHBOARDS, TELEPHONES

Efficiency and
Durability.
It Is

AND EVERYTHING FOR
COMPLETE EXCHANGE.

Clear, Distinct and Powerful.

Write for Catalog and Prices.

IMPOSSIBLE
to

become packed

We

manufacture

full

TELEPHONE AND ELECTRIC
MFG. CO.,

line of public ex-

change central energy and generator call
Telephones and multiple and trunklng
switchboards.
Correspondence solicited.

PATENT ALLOWED.

INTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

Telephone Troubles and

How

to

EIGHTH EDITION.

48 PAGES.

IN D.

CO.,

CHICAGO,

-

KOKOMO,

Find

U. S. A.

Them.

THE HANDY ELECTRICAL DICTICNARY
BY W.

Price:

PRICE, 25 CENTS.

large number of telephone exchange managers and employes will find
book a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.

L.

WBBBR, M.

225 PAGES, SIZE

complete hand-book for telephone inspectori, by Wm. H. Hyde and
Prof. C. H. Haskins.
J. A. McManman, edited by

A

The

KOKOMO

or deadened.

this

|

2!^ X

E.

6 INCHES.

- 25c.
^'°*'^ Binding, - lexible Leather Binding, 50c.

This is a practical book in a convenient vest pocket size; alike suitable for workman, student or anyone employed or interested in the electrical science. It contains
clear, concise definitions of every used electrical term or phrase and is sold at a price
within the reach of

all.

Promptly Mailed on Receipt

of Price.

Sent prepaid on receipt of price by the

Electrician

Publishing Co.,

FARIES ADJUSTABLE
|->rmlt the Electric Light to
1"
I--.

iii-.tanily

lO
THE BECKER TERMINAL HEAD.

LAMP HOLDERS

it

Made

I

olllt'e.
t^r

jdaced where

5io Marquette Bidg., Chicago.

sioMa^q^uette^Buiiding, Electrician Publishing Co.,

for shop, factory.
residence - in fact wher-

the Incandesctnl

lump

is

used.

WE MANUFACTURE:
Portables,
Ohandoliars,
Brackets,
Desk Lamps,
blusters,
Ganoitles and
All Sixes and Styles of
Shades and Reflectors,
Coodu carried
by all principal
Jobberm,

25-pair Becker Terminal

Send for

A

lid

serured to h'ad and fuses In position.

sneak currents or high potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. Wecan supply anything in the telephone line. Prices reasonable.

Cmtmlogue Mo, lO,
JumI lumuod.

FARIES MFG.

lUad with

CO.,

DECATUR
ILL.

practical, absolute protection against lightning:,

CENTRAL TELEPHONE AND ELECTRIC
Chicago Othee:
69 W. Jackson houL

Post-Glover Electric Co.,
Clnclnoatl Agents.

CO.,

«°«
W.

."r^L'SI.r^^^*'
G. Nagel Electric Co.,

T'dedo

(O.)

Agents.

:

February

f

28,

WESTERN ELECTRICIAN
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..THE STATEIVIEIMT..

Kellogg Telephones

^
i

IN EVERY PARTICULAR. THE BEST.
Our MaLgneto Telephones a-re positively vinequaled in the world — and our prices are right.

We

IS

=

BELOW

THE RESULT OF BUILDING

IS

APPARftTUS WHICH GIVES THE BEST OF SATISFACTION

you a-ttra-ctive prices on all
Magnet and Switchboard Wire and

IN

KELLOGG SWITCHBOARD and

THERE ARE
i-^UP

ca-n q\iote

kinds of
Cables.

SUPPLY COMPANY.
Green

and Congress

OVER

25.000 S-C
TELEPHONES

i

CHICAGO.

?

Streets,

=

AND OVER

60 EXCHANGES
USING S-C
It

requires

Capital,

,

Electrical

THE ONLY CENTRAL ENERGY PUNT

Knowledge and Good Mechanics,
as well as Patience, to

mh

IN

a

J. A.

AMERICAN

V

CARR.

State Repre^iientatrve, Minneapolis,

Compare the first cost and cost of maintenance of our
apparatus with that of other makes.
::
:;
::

TELEPHONES CALL
ARE A SUCCESS

Mention

this paper and we will send bulletins on various lines
of our apparatus as fast as they are published.

LET US SEND OUR

AMERICAN
39

15

GENERATOR

CENTRAL
ENERGY

AND TALK PRICES

OPERATION

USING STROMBERGCARLSON APPARATUS

SUGCESSFULTELEPHONE.

CATALOGUE

apparatus/

EXCLUSIVELY

ELECTRIC

TELEPHONE

Stromberg- Carlson Telephone Mfg. Co.

CO .

JACKSON BLVD., CHICAGO

Genl. and Eastern Sales office

Sales Oept.:

ROCHESTER,

CHICAGO,

N. Y.

ILL.

The Ascendency
:0 F

TH

E

=

Automatic
Telephone
The
received

AUTOMATIC ELECTRIC COMPANY of Chicago, has
EVERY ORIGINAL CONTRACT for telephone exchange

equipment given

which called
Purchaser.

CITIZENS TELEPHONE CO.,
Columbus, O.

HOME TELEPHONE

CO.,

in the

UNITED STATES

for a present installation of

during the last nine months

more than 2,000

stations.

Present Capacity.

Ultimate Capacity.

7,000

19,000

6,000

19,000

CITIZENS TELEPHONE CO.,
Grand Rapids, Mich.

6,000

19,000

NORTHEASTERN TELEPHONE CO.

2,500

Dayton, O.

Portland, Me.

Automatic Electric Company,

r

Chicagfo,

0,000

J

U. S. A.

'

WESTERN ELECTRICIAN
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28,
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THE MANAGEMENT WILL GLADLY BUY

DEARBORN BOILER COMPOUND
If

CLEAN, SAFE BOILERS

the

ENGINEER

will

show them the condition of the boilers before and after its use.
CONDENSED, ECONOMICAL and CORRECTLY PREPARED. PREPARATIONS.-Send

but

areapprecialed by everybody.

DEARBORN DRVJO
27-34 RIALTO BUILDIMC, CHICAGO, ILL.

>A^iwt.

I-)

'
I

1

»•! =

E DC3^w,

1

=J

wM r-y 1 ^».V.T=T?T^

^v»si<ier%«

Telephone: Harrison 3930 and 3631.

/"^ARBONS

t

TRItJIVIPM

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

Jersey City, N.

waler.

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL

J.

ISOLATED PLANTS.

--•""-^

^

*

^^^^'^^'-•^

WE MASCFACTURE

The Evans-Almirall Hot Water System of Central Station Heating.
NO BACK PRESSURE. OXLY ONE LINE OF PIPE NEEDED.
SEND FOR CATALOOUr.

EVANS, ALMIRALL & CO.,
1205 MONADNOCK BLOCK,
NEW YORK.
CHICAGO.
BOSTON.
<»P^Hww III Hiii^i'^wpir W M i^lBM W u n ipup im
'

i»

GENERATORS

JEFFREYl^CHAINS

but-le™

Wt

BOOKS.

bay WALRATH Q4S OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.

ELECTRICIAN

MARINETTE IRON

together with working plans for exchange connruction, complete with diagrams of all up-to
la te telephones and switchboards.

-' jt^^

CO.,

A Hammond

Chicago & North-Western Ry.

technicalities. Substantially

bound

which reaches the famous

WATER POWERS,

in cloth

COAL FIELDS,

301 Fisher Building, Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Ktjou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co.. 100 Boylston St.. Boston.
Strong, Carlisle

and remedy them

nilC nOIIAD
UllL UULLAn.

Mailed anywhere on

No

AGENCIES—

to find

receipt of price,

MARINETTE, WIS.

of a location on

DOBBS.

E.

Full of information and diagrams for tbe
operator, exchange owner, exchange manager,
inspector, trouble man. lineman.
A complete description of telephones and

How

CGMPANr.

CHICAGO.

Contemplating establishing plants
in the West should take advantage

Trouble Man.
'-heir troubles.

BIdg.,

MANUFACTURERS

-AND-

By A.

PUBLISHING

610 Marquette

It will produce as good a commercial ligbt as tbaf of an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
tend for Catalogue W.

WORKS MFQ.
--<-_

CO.,

CINCINNATI, O.

BUY YOUR BOOKS FROM THE

ADDRCSS

ARE YOU LOOKING FOR MONEY? The Inspector
If so,

MOTORS

TRIUMPH ELECTRIC
SEND FOR ffUf Ptt

FOR CATALOGUE,

THE JEFFREY MFG. CO
COLUMBUS, OHIO.

and

OF ALL KINDS AND FOR ALL PURPOSES.

IRON ORE RANGES,

ELECTRICIAN PUBLISHING

HARD AND SOFT
LUMBER DISTRICTS

CO.,

Co., Cleveland.

BIO MAROUETTE BUILDING. CHICAGO.

of the West and Northwest, and
affords the best means of transportation to the markets of the world.
FOR FURTHER PARTICULARS APPLY TO

—

THEONLYKNOWN METHOD OF

MARVIN HUGHin,

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON_60 DAYS TRIAL

MASON Manager.

4-13

E. D.

BRIGHAM,

Gen' I Freight Agent,

CHICAGO.

MECHANICAL BOILER CLEANER
WR.

Jr.,

Freight Traffic Mgr.,

We STERN Un 10 N B UILDIN G. CH

CO.
I

C A G 0.

I/Carn to Dra"S7

SAMSON TURBINE
you are contemplating the improvement of a water-power where a
will be required, we can interest you.
This is especially
true if you wish to use the TURBINE for driving GENERATOR or
If

TURBINE

DYNAMO.
HIGH EFFICIENCY

BALANCED GATES,
embodied

in the

at

REDUCED GATEAGE, QUICK SPEED,

are just a few of the

SAMSON.

Write Dept. D.

many

points of excellence

for catalog.

uihJ±An}i\ xlf-instn/ctorforhomestiAly
andffsctJceinXbeanoi'I-IZaWilCALmAmK
CorSfffmEERS.'KAamfJ^TJMECTlilCWUJtl.T-

AL WmiRSsml all inienuzed innraftinsfor
^oppnicace.and has been p/i^paredin J>
MOKJC^.

JAMES LEFFEL &

CO.. Springfieip. Ohio. U.S.A.

Tbcbcahh divided wlo 28 ditftrcnt jybjects

i^I^ich compn^e tJ^e fc^TidamcDialpnndpal^

ofdravirJns,

eacA fieodiDS'beiDG tnorovo/ily

Created

REG.TRADE MARKS

~

~

Jhe Rhosphor

BRONZE SmeltingCo.Iimited,

2200 Washington AVE.,PHiLADELPHiA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

\

INGOTS,CASTINGS,WIRE,RODS,'SHEETS,ETC.
...

-"^
^ELTax

-

— DELTA

^-^

METAL

CASTINGS, STAMPINGS and FORCINGS
o r G|NAL AND Sole Ma kers in the IJ..S.
I

—

THE TELEPHONE HAND-BOOK

nere" —<3reJ20pasejJ00///yjtr<3tjoa}ai?d
''
bookijfidndJonxlyJaoimd
^ookijfiandjomeh
_
dias/aiDJ.
.: .
-'-- '^ edgej
- •'^andtWc
msr^en c/ct/i .gold
and t.
7XlO'/2 1 n., printed oD.fincc
^papcrl/j
l/ponrc-

HERBERT LAWS WBBB,
Prire 91.00.
"Th* iQ.y
J?

coaip ete and practical work
KiDd OD the market.
PnBI.IRHKP BY

;ts

'HE ELECTRICIAN PUBLISHING CO.,
Sum- eio Marquette BulUlUit, CUoif

nc
"

-

.

mube.3cni to any
ceipt otpncc, tbebcoK
tbe bcoK mil
adarcj^prcpaid.money ret turned if not
_

3 J represented Order to-^^y.

PricE«2

Post-paid

TnEO.Ain)EL&a).

EDUCATIONAL BOOK

63FIFTHiSyE

PUBMSHERS

NE\C"YORK

February

WESTERN ELECTRICIAN
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SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford an excellent means for pumping water for House service, Hydraulic Elevator service
Factories and Mills desiring an independent water supply, also for Mine Work and : : :

WATER WORKS SUPPLY.
Can be located wherever
after

once

installed.

electric current is available,

We make

steam and power

or no
:::::::::::::

and require

:

PUMPING MACHINERY FOR

attention

little

ALL

PURPOSES,

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIEROE & SMITH-YAILE
DAYTON, OHIO,
New

Vork: 141 Broadway.

Chicago: 311 Dearborn 5t.

Philadelphia: 619 Arch 3t.
Cleveland: 1116
New Orleans: 304 Hennen Bldg.
SalesAjenls:

00.,

U. S. A.

New England

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
Bldg.

BIdg.

FREDERIC NELL. 97 Queen Victoria St.. London, Eng. E.F.AUSTIN, Smith

Blk., Pittsburg.

NlCKELpATE.
IlieNertlJork.Chica5o^

MouisKH

OFFERS

3

An Item worth

considering at the present price
of coal. Special designs

3

Express Trains

forELECTRIC LIGHT and
POWER PLANTS. See

OHIOAGO
Every Day Between

13

cinnA;
Jri
00 VIA

THE GREEN

THROUGH CLEVEUNDAND BUFFALO.
Cars.

I

Economizer" for detailed information.

ALL P OINTS E AST
Day Coaches and Din-

FUEL

ing Cars.
Individual Club Meals ranging in
price from 3oc. to Jl.OO also service a la carte.
Ask your Ticket Agent for tickets over the
Nickel Plate Koad, or address
:

ECONOMIZER

I

MONON ROUTE

CO.,

A(^IP C.M.ftD Rjwy.

Matteawan, N, Y.

"

Y.

CALAHAN,

'Phona Central 2057.

I

1

C. A.,

3 Adams

"

'<^^

LUXURIOUS PARIjOR^AND D1N1NO
CARS BV DAY.
PALACE SLEBPINGAND COMPARrT
N«EN-rCARS BY MIGHT.
6 -TRAINS DA.IUY BETWEEN
CHICAGO Ar>4D THE OHIO RIVER

Sole maDidactDrers la the U. S. A.

JOHN

batwoef)

H CA^C
UISVlUj
lANAP
Lis
AN

our free booklet "Green's

AND

Through Sleeping

>u travel

St.

CHICAGO.

'WMMTJOEL
WU.>0.>rfow

FtlAKK J.BElP.ar«. WMIJOT,

CriASHROOtWtU^
'^^^''O^^

CMICAOO.

ELECTRICAL BOOKS
Make your book purchases from the
West.

only large stock of electrical books carried iti the
If you do not find what you want in the
write for complete and up=to-date book catalogue.

Prompt shipments guaranteed.
following

list,

Price.
cloth binding
?1.00
Badt's New Dynamo Tender's Hand Bools, cloth binding.
1.00
1.00
Badt's Incandescent Wiring Hand Book, cloth binding
1.00
Badt's Bell Hanger's Hand Book, cloth binding
Badt's Electric Transmission Hand Book, cloth binding. . 1.00
Dobb's The Inspector and Trouble Man, cloth binding
1.00
1.00
Steven's Mechanical Catechism, cloth binding
,
Hawkins' Catechism of Electricity, leather binding
2.00
2.00
Practical Electricity, leather binding
Thompson's Polyphase Electric Currents, cloth binding... 3.50
l.OO
Varley's Electro-Magnet, cloth binding
Buckley's Electric Lighting Plants, cloth binding
2.00
1.00
Hasklns' Electricity Made Simple, cloth binding
1.25
Haskins' Transformer, cloth binding
Houston's 2-volume Electrical Dictionary, half leather, very
cheap, half price
6.00
Watson's Electrician's Handy Book, cloths-binding...
2.50
Trevert's Armature and Magnet Winding, cloth binding... 1.50
Trevert's
Machinery, cloth
to Build Dynamo Electric
binding
2.50
Trevert's Experimental Electricity, cloth binding
1.00
Trevert's Electricity for Students, cloth binding
1.00
Trevert's Electric Railway Engineering, cloth binding,
2.00
Allsop's Bell Construction, cloth binding.
1.25

Webb's Telephone Hand Book,

.

Price.

Treverf s Electrical Measurements tor Amateurs, cloth binding

.

.

How

'

1.00

and

Allsop's Telephones, Their Construction
.

Fitting,

cloth

binding

Allsop's Bell Fitting, doth binding
Allsop's Induction Coils, cloth binding
Bell's Electric Power 'rransmission, cloth binding
Bell's Distribution for Electric Railroads, cloth binding. . . .
Cushing's Standard Wiring for Electi-ic Light and Power,
leather binding
Hanchett's Modem Electric Railway Motors, cloth binding.
Houston & Kennelly's Electric Transmission of Intelligence,
cloth binding
Houston & Kennelly's Electrical Measurements, cloth bind-

1.25
1.25
l."2o

3.00
2..50

1.00
2.00
l.OO

ing

1.00
Houston
Kennelly's Electric Heating, cloth binding
1.00
Houston
Kennelly's Electric Are Lighting, cloth binding. 1.00
Houston
Kennelly's Electric Motor, cloth binding
1.00
Houston
Kennelly's Electric Street Railways, cloth binding
1.00
Houston
Kennelly's Electric Telegraphy, cloth binding. . 1.00
Houston
Kennelly's Electro Therapeutics, cloth binding.
1.00
Houston
Kennelly's Electricity Made Easy, cloth binding. 1.50
Meriil's Electric Light Specifications, cloth binding
1.50
Wiener's Dynamo Electric Machines, cloth binding
3.00

&
&
&
&

&
&
&

.

ANY OF THE ABOVE BOOKS SENT PREPAID ON RECEIPT OF

'

PRICE.

ELECTRICIAN PUBLISHING CO
SUITE 510
*~-****-''*'***'***-~**

MARQUETTE

BUILDING, CHICAGO.

'•"
I

i

"r-

i

n.~ T-j-r-j-rrjrfrj jtjuvj

j

-jL/ji...
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c

YARDS

OFFICE

MASONVILLE. MICM

(JM-Z^S

Mar nette. Wis

LOW

LARGE STOCKS

PRICES

WESTERN CEDAR P0LES4ow
stocks:

WHITE AND

OAR POLES
8c

MARQUETTE BLDS

CHICAGO.

I

CHICAGO LUMBER

COAL

II29-30-3I LUMBER EXCHANGE

Idaho-Montana.

POLES

WRITE FOR PRICES.

THE

0. 0.

LUMBER

CO.
We Make

30.3Band<0ft.

6and7

n. rULHItn LUIHDtn

CkiUiitogi,
Tecs.
Hfra. and

Dealenln
Tellotr Pine,

Ones Arms,
Loontt Flu,
BrMtots.

OU

Flsi, Eleetnetl Konllii^, tit
I.AROB ATOCKtt uti UaDD.
DeUTered prlcet^ quoted, F. O. B. carv,
In any qoaotlty.

yoor

LINE

Telephone

D. W. PHELAN,
277 Broadway, New York

Construction

Poles.

Always

YARDS:

bll., bank bldg., Chicago.

"

EscSDBb.,

Heron.

Mian.
Mont.

Cabinet,

Idabo.

Chlugo,

m.

In

Stock

FRANCIS
BEIDLER

Menomlaee. Mich.
Cloqoel,

Central Manufacturing Go.

Tops.

W
POLES

Are the Best.

in.

FOR

TROLLEY

of

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
Dii cm iicD I iiiincD nn merchants* national
.

CO.,

VULCAN MICH.

(WHITE CEDAR.)

MINNEAPOLIS, MINN.

POLES

Prices.

Address B. F. VREELAND, Denver, Colo. (Main Office.)

a Specialty

Southern Cedar
NO ROTTEN BUTTS.

1903

2§,

&C0.
619 W. 22d
CHICAGO,

St.

ILL.

POLE DEALERS ADVERTISING
IN

THE

WESTERN

ELEC-

TORREY
CEDAR CO.,

TRICIAN OBIAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

cl&7,

Cedar

Poles

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

POLES
POLES
W.

C.

STERLING & SON,

MONROt, MICH.

20th CENTURY

LAUNCHES
spring will soon be here and
you will want a launch, a sail
boat, a row boat, or a canoe.

LET US FIT YOU

G.J.

OUT.

RACINE BOAT
MANUFACTURING COMPANY

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

LINE BUILDERS'
Our Tool Book

tells

TOOLS.

STUDENTS^
Will find that the Western
Electrician can help them
wonderfully in the study of
Subscribe now.
electricity.
I3.00 per year, in advance.

about them.

Get
of interest to all linemen.
a copy now. FREE.
Headquarte'S for Linemen's Tools.
W. Van Burea 31,
CHICAGO. IL.L.

87-89

&

SONS,

WHITE

HUEBELCO.,

It is

MATHIAS KLEIN

IN

BUY YOUR BOOKS

Electrician

TBOM THB

Publishing Co.,

lMlt*6tOMar4veHeBlil|.,
Electrlclin Pub. Co.. 6

1

Marquette Bids-. Chicago.

CUICAGI

CABLE REEL JACK.
Made

BOX
The
craft.

13,

ideal

Tb*

Speedj,

RACINE, WIS., U. S.

geDtleman's pleasnre

laanch that floats.
timple and reliable.

finest

taie,

A.

in

Two

Styles.

No I. With Heavy Angle Iron Frame
and Steel Screw, capable of handling
the heaviest underground cables.
No.
with

Body made of steel castings,
Machine Steel Screw, capahandling reels up to 4 feet 6

2.

the

ble of

inches in diameter.

LAUNCH,$150.00
16 FT. FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00
15 FT. FISHING

Correspondence

W.
Send 10 cants
trtled

tor 8o-pag* itlai-

cmlalogne giving

Cata-

H.

ANDERSON & SONS,
Tool Manufacturers.
Establisbed 1871.

tbe Irulb

in detail abont tha bail boats bnilt.

solicited.

logue CD request.

St.

Aubin Ave., DETROIT, MICH.

February

28,

WESTERN ELECTRICIAN
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CEDAR--PDLES
BRQS. CO.
LINDSLEV
(MICHIGAN POLES) CHICAGO.
ADDRESS

AA

INqUIRIES TO GENERAL OFFICES

TIC
UCAD
lib ^^
OnCAr'.

^^^\f\r\
KaKJKJU

J
2
•
•

ence

{

MALTBY LUMBER

is

in the size

(and

Write

the price).

CO.
THE LINDSLEY BROS.V/ASM.

(western

tis

The

quality

and we can explain more

CO.,

Bay

-

the

is

-te standard
are usinu.

difler-

POLES.

<
'

fully.

SPOKANE.

CROSS

& JENNINGS,

IDAHO CEDAR up

to

80

ARMS.

ST. LOUIS.

WHITE CEDAR.

Mich.

City,

)

BERTHOLD

same as

steam roads

The only

P>aL.ES

TRIBUNE BLDG. CHICAQO.

ft.

LONG LEAF

Chemical Building.

PINE

AND

FIR.

WHITE CEDAR POLES
Hall L.Brooks
TOMAHAWK,WIS.

20 FOOT TO 30 FOOT CEDAR POLES.
We are offering these short lengths for early
spring delivery at low prices. Ask us to-day.
Shingles,
Posts, Etc., Etc.

IPa^^aW^ (WwAXu^ ^iW^ywvW

THE MORSE CEDAR COMPANY,

oijverw

Saginaw, Mich.

CEDAR POLES

IDAHO, WISGOHSIM,

MIGHIGAM

......

^

FOR TELEPHONE, TELEGRAPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IN IDAHO AM) AT WASHBIKN. Pl.r.M.MKIt AND URILK, WI.SfON.SlN.

JOHN.

H.

FOWLER

GENERAL OFFICE: 1705 FiSHER BLDG.. CHICAGO.
.

POLES, TIES, POSTS. '"V.S.°'£r
PRODUCERS.

We

want your

FOWLER-JACOBS

Washburn. Wisconsin, and
Q
- .-!> ««;—,.)
Branch
omces.j Spokane. Washington.

Inquiries alwaySc

XEo^^.'iils"""^
CEDAR POLES
UPON
SPECIAL PRICES

CROSS ARMS — SHORT LENGTHS

CO.

A.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.

'

E.

WHITMORE,

230-31-32 Lumber Exchange,

Minneapolis.

Minn

WE HAVE A SURPLUS STOCK OF SHORT LENGTHS.
BETTER TAKE ADVANTAGE OF THE OPPORTUNITY.

THESTANDARD POLE &

TIE CO.,

5U5 Veneznfla Bldg

,

KCo
...HIGH QUALITY POLES...
STAMPED ON A POLE BUTT
MEANS that it has been accepted
wortby

Offered

of a place

by the K. S

by a

critical

Inspector as

among many thousand

& S

Co.

MICHIGAN POLES
At best

prices consistent with the best Quality.

KELLOGG SWITCHBOARD AND

Correspondence Solicited,

SUPPLY COMPANY,

GREEN AND CONGRESS STREETS, CHICAGO.

YARDS AT:
WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.

Cedar Poles
From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
1

C. H.

WORCESTER
MARINETTE,

CO.,

WIS.

Producers and Wholesalers of White Cedar Products.
Writefora copy of ourTELECRAPH CODE FOR CEDAR PRODUCTS

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber of Commerce, CHICAGO, ILL.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY

BROS.' SPUR, MINN.

Idaho Cedar Poles shipped direct from Idaho
Oregon and Washington.
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Westinghouse Fan Motors
Season 1903
For Either Alternating or Direct Current Circuits,
Bracket or Desk Types,

High

Torque

Starting

Low

Wattage
Variable Speed

The same motor may
Fan may

be used over a wide range of voltages

be turned in any direction

Complete stock of

all styles

For particulars address

Westinghouse

&

Electric

Mfg. Co.

Pittsburg, Pa.
Sales Offices in

all

Large Cities.

Westinghouse Lightning Arresters
1

!«:,:.

.•
For Alternating or Direct Current
Circuits

Protect
•

,•

•

*

These

all

kinds of electrical apparatus.

show a few

illustrations

^

[S3

^-

of the

different styles— They not only prevent
*

•

.-

_•*-.!•

13^

•

the formation of the arc, but keep down,

abo, any dangerous

rise in line potential,

two conditions which a
rester

must meet to be

lig:htningf

single-Pole Station Arrester for Arc ClrcultiType I, Direct Current.

ar-

successful.

For particulars address

Westinghouse

&

Electric
Mfg. Co.

Pittsburg, Pa.
Low

Equivalent Arrester
Alternatlnfc Current

Sales Offices in

all

Large

Cities.

SInele-Pole Line Arrester for Railway ServiceType L. Direct Current.

February

28,

WESTERN ELECTRICIAN
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DIAMOND H
SWITCHES

IntegroLting

WsLttmeters

FOR ELECTRIC LIGHTING.

TYPE

MANUFACTURED BV

K

For ahernating current.

THE HART MNFG. CO.
HARTFORD, CONN.

FORM SAA

is

standard

the

and most popular form
these meters are made.

meter

is

in

which

The

entire

sealed by one screw on

top of the meter case.

FORM SAB
sealed

meter.

the

is

separate

The binding posts

are sealed in a small compartment

The interior
Form SAA.

in

the top of the meter.

is

sealed

same as

in

FORM SAC is the switchboard
meter, enclosed in a dust tight

glass case and mounted on the
front of board.

Everything

is in

sight except the back connections.

n
JEWELS

ROTATING PART

is

aluminum cup and very

The

an

light.

shaft is solid steel with

specially hardened

tip.

are selected from the finest Ceylon

sapphires and

prepared

then

in

our

factory.

Seated on a spring and removable without disturbing an adjustment.

DUSTPROOF QUALITIES
new binding posts
tight

are air tight, the case

and the meter

High torque with low
Formerly known as the Edison-Lalaode.

CONSTANT CURRENT,
NO LOCAL ACTION,

FOR GAS ENQINES.
SLOT MACHINES,
AUTOMOBILES,

WILL NOT FREEZE.

RAILROAD SIGNALS,

CELLS FOR

CROSSING BELLS,

PORTABLE

SMALL MOTORS,

WORK.

ETC.

Full Detcriptloa la

.

LIQUID TIOHT

.

Booklet No.

friction; large

capacity with

no constant;

easy adjustment for any frequency.

SEE BULLETIN NO.

1017.

Fort Wa^yne
Manufa.cfurer

Main

of

Office

Works

"Wood"

Systems.

and Factory,

FOR.T WAYNE. IND.
rftctorr. Orange.

EDISON MAMJFACTUKINQ COMPANY.
Xew Tork Office. 83 Cbazabera Street.
Now Jersey, V. S. A.
Chicago Office.

114

Wabasb Avenue.

air

of these meters are:

small space; direct reading with

Electric
4.

is

is foolproof.

LEADING FEATURES

EDISON PRIMARY BATTERIES

The

are perfect.
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VULCANIZED FIBRE
Highest grades {or electrical insulation and mechanical purposes) in sheets,

ALUS-GHALMERS
CHICAGO,

U. S.

/^^

CO., 1
A.
1 VULCANIZED
Sole Builder*
H
Most
REYNOLDS
CORLISS
ENGINES
For

1
H

All

Power Purposes

Reynolds Corliss Engine.

SPECIAL ENGINES FOR ELECTRIC LIGHT aDd STREET RAILWAY PURPOSES.

RIEDLER

PUMPS AND

1
I
1
I
H
I

Catalogues and samples on application.

special shapes.

FIBRE CO.,

The SImplsst,
Practical and
Economical Turn-down Electric Lamp

imM^ y^^^mmmM
^1

and

tubes, rods

ever Invented.

Wilmington, Dei.

-

IMC
^
C W W Rlv ^N
W
%*^ C^^^N

HTIo

1—

HJI

I

'«^ -^^ ill -^^ IwI
w I

2—

Pull string for bright or dim. Style
For variation In light turn bulb
Style
or the other. Write (or booklet and prices. All voltages and bases.

ECONOMICAL ELECTRIC LAMP

CO.,

123 Liberty

St.,

^N A

On
A_
'^i^

I

I_

one way

New

York.

ELECTRIC HEATING APPLIANCES
....OF

AIR COMPRESSORS.

ALL

KINDS....

AMERICAN ELECTRICAL HEATER COMPANY,
^rue

lor

Catalogue

17

.

and 19 Spencer street,
eet, DETROIT, MICH.

STATIC GROUND DETECTORS,
POWER FACTOR
INDICATORS, GALVANOMETERS,
switchboard and portable types of VOLTMETERS, AMMETERS and INDICATING
WATTMETERS are as ACCURATE,
DEADBEAT and PERMANENT as
is
SYNCHRONIZERS,

it

possible to build

them and withstand ordinary

commercial usage.
Type P Voltmeter, Back Connection, One-Third Actual

Size.

WAGNER ELECTRIC MFG.

ST. LOUIS, MO.,

CO.,

U. S. A.

SgK««4>)SiS®<SS>»S<9gg<0>)!S«^<#»^*^®<<e®»t-BK<e-««W?^^«®@^

BARE COPPER WIRE.

RUBBER COVERED W!RE.
WEATHERPROOF WIRE.
MAGNET WIRE.
LAMP CORD.

STOBTEYATJT SYSTEM
OF

HEATING 6" VENTILATION
^^

Centralized plant.
scattered steam piping.
Utilijes exhaust steam.
^

No

Sendfor

POWER CABLES.
TELEPHONE CABLES.

Catalo£ue'"'84f

B.r. STURTEVANT G*. boston
XEW YORK -PHILADELPHIA- CHICAGO LONDON,

JOHN

•

A.

NEW YORK.
CHICAGO.

1 Black Diamond
Eat. I8«8.

Works I

Inc. 18*5.

SpecUI

Twilve

Medali

Awardf d

File

Prize

Gold

al

MeM

InlerntJional

at Atlanta,

Expositioni

I89S.

.?

OCB GOOUS ABE ON BALE IK KVEBV liEADING HABDWABE of
t^TOKB IN THE UNITED STATES AND CANADA.
fjf

6.

&

H.

6ARNETT COMPANY

PHILADELPHIA, PA.
J*
^
%¥^P^F¥9¥^^f¥^f^^^l^¥¥^^^^F^P^F^^^I

OFFICE WIRE.

ROEBLING'S SONS GO.
TRENTON,

Ni Ji

san francIsco.

Vol.

$3.00 Per Annui.

nill.

Copyripht, IWK. by Electrician
PuuUshing Compiiny. Ohicago.

CHICABO,

MARCH

iO

1903,

7,

GEiTs A Copy.

National
India

SIIVIPLEX WIRES ANDCABLES.

Rubber

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

The Simplex Electrical

"'""r.^hixson""^
1137 Monidnock Block. CHICAGO.

I

10 State Street,

0.10,

Co.'s

RUBBER COVERED

Co.,

BOSTON, MASS.

OFFICE AND FACTORY: BRISTOL.

R.

1.

CRESCENT RUBBER INSULATED

1889—Paris ISxposition,
Medal for Bnbber Insulation.

WIRES AND CABLES

1893-AVorld's Fair,

National Code tStandard.

Medal for Bnbber Insulation.

CRESCENT INSULATED WIRE AND CABLE

THE STAUfDAKD FOK

CO.,

"*'" OHice and Factory, TRENTON,

Bs'IarwIay'sireet.

li. t.

KIJBB£R IXSlTIiATION.
Sole Manufacturers of

TRADEMARK.

Qkonite Wires, Okonite Tape, Manson Tape, Candee

THE OKONITE

^^

pFo«t

^jjgg

The Bossert Electric Construction Go.
MANUFACTURERS OF

CO., Ltd.

253 Broadwa), New

1!l'KnS?h%"r;.>-»8"«-

weather,

York.

STEEL.

a!°H!-H'i3;f„T;iSc";:'"'"'

OUTLET AND JUXCTIOW BOXES,

S'VriTCHBOABDS, PAJTEL BOARDS, SWITCHES, ETC.

INDIANA RUBBER AND INSULATED WIRE CO.,

Standard Underground

MANUFACTURERS OF

322 The Rookery,

Paranite Rubber Covered Wires and Cables,

Cbicago.

TELEPHONE, TELEGRAPH AND FIRE ALARM CABLBe.
Wires are tested

All

MYL.O

p

JOKESBOBO, IKD.

at Factory.

Pittsburgr.

JliUsBldg., San Francisco.

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

2,000 IN USE.
ana Multipolar Motors
from i^ to 50 horsepower. Dynamos from 10 lights to 700. We sell
or rent. Good proUti foragents.
TheHobart fclec. MfgCo.Troy. Ohio
Bipolar

BARE AND INSULATED

more current by turning

THa

ELECTRICAL WIRES

lamps down instead of out.
Write for detailed Information.
PHELPS CO., 50 State St., Detroit, U. S. A.

PBOENIX GLASS CO.

OF EVERY DESCRIPTION.
ELECTRICAL ENGINE ERINC TAUGHT BY MAIL.

CROWN

Write for oar free Illostrated Look.
"Cmo 1 Become aoElearical Eagloeer?"
We te«ch Electrical En^neeriae, ElectrigLighlinv. Klectric Railways, Mechaniral Erigi'.eerine. TUechanical Drawing,
Institute
etc.
I your home, b> mail.
indorsed by Thos, A. Editijn.

St..

RAIL BONDS.

GAS AND ELECTRIC

American Steel &Wire Co.
NEW YORK.

CHICAGO.

Electrical Engineer Institute,

240-242 W. 23d

MANUFACTURERS OF

GLOBES,_SHADES,

I

Dept. K.

Go.

Bare, Weatherproof, Rubber Covered Wires and Cables.
Lead Covered Cables, Any Insulation For Any Service.

TURN-DOWN LAMP

•Teaches people to use

Gable

56 Liberty St., 1225 Betz Bldg.,
New York City. Philadelptiia, Pa.
101 Milk St., Boston.

Westlnghouse Bldg.,

WORCESTER.

DENVER.

Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOGUE.

SAN FRANCISCO.

Pittsburg.

New York.

New

York.

Chicago,

TRILJIVi^HI

^

SMALL CENERAT«NC SETS FOR
MARINE WORK OR SMALL

:

COMMUTATOR jl

ISOLATED PLANTS.
WE MANUFACTUEE

GENERATORS

and

BRUSH

Co.,

Portable

our

ae

prin-

Ammeters, bat are much
aod the working
part^ are iacioeed in a
neaUy desigDed. daet-proof

Btill

ments from disturbing influeucee of external mag<

BERLn.— European Weston
Jle';trical

Instniment Co., Ritkm.

A

deep cone, for use with any system ot
incandescent electric light, where it is
desired to concentrate a very powerful
light on a small space. Lined with silverIncreases the
plated mirror- plate plass.
Most
light from twelve to fifteen times.
valuable in show windows and over machines, work-benches, type cases, etc., etc.

I>ial Station Voltmeter.
Style B«
**Fliuh. Type."

NEW TOUK OFFICE—74 Cortlandt Street.

of this style used In show windowd,
Qet our Catafogue and Price*.

Thousand5

better.

They are the most

relt*>

etandards for
Laboratory nae.
ble. absolute

Weston Standard Illaminated

Gennanlown, PniLADELPniA.

Mirror Reflectors.

Beading

Our Semi-Portable Laboratory Standard Toltmetera ond Ammeters are

cast-4roD case vfalcb effectively Bhielda the Instru-

ter«tra*«^ Nn

Direct

Our portable lostrumeDts
are recognized aa standards
throngboat the civilized
world.

lu-f^r,

SI..

PARAGON REFLECTORS

Circuits,

regular

Standard Portable liirect
Cturent Voltmeters and

netic fields.

SISSWakefield

Voltmeters and UiUivoltmetera. Ammeters and Milammeters, Wattmeters
and Voltmeters, for Alternatins^ and Direct Current

These InslrnmeQts are
constrocted upon the

same general

'itVT-\-M*RVtK\W^i

Siiver=Plated

VestoQ Stasdard

ciple

with the Fib rc-G rap bite Commutator Brush.
Being 90 percent, p^re graphite, it insures low
rcBlstanee, DO iparking under a varying load, and
longer wear.
TLerc is no greasing required.
The Fibre-Graphite is therefore the most cco»
nomic brush on the market. Send for price list.

CO.,

ElectriDal In^tament
Waverly Park, NEWARK, N. J.

Isslrmests,

Friction

CINCINNATI, O.

IjjfESTIIN

Mm

S

No

HOLMES FIBRE-GRAPHITE MFG. CO.
.

OF ALL KINDS AND FOR ALL PURPOSES.

"WE"

:

MOTORS

TRIUMPH ELECTRIC

There's

iFIBRE-GRAPHlTEi

LON'IX)N-EllloltEro8„ Century Works, LewlalLam.

American Reflector

&

Lighting Co.,

271-273 FRANKLIN ST.. CHICAGO.

WESTERN ELECTRICIAN

IMarch

7,

ELECTRICAL SUPPLIES!
New
New
New

Seven Floors

Firm!

Stock!

Filled

from

Cellar to Garret!

Building!

Give Us a Trial and Be
Convinced We're "EVERBEST."

EWING'MERKLE ELECTRIC CO.
N.

W. EWINC

W.

S.

MERKLE

MILTON MILL

ST. LOUIS,

MO.

W.

C.

BROWN.

190J

—

.

March

7,

1
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TheElectric StoraceBatteryGo.
PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Bccumulator"
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm,

Telegraph, Train Lighting,

PRICE LISTS AND DESCRIPTIVE BULLETINS

etc.,

etc.

FORWARDED UPON REQUCST.

SALES OFFICES
Philadelphia,
Allegheny Ave.
and 19th St.

New York,
100 Broadway.

BOBTOH,

60 State

Chpcaso.
Marquette Bldg.

St.

Baltimorie,

St. Louib,

Walnwrlght Bldg.

Continental
Trust Bldg.

We always carry a

San Francisco,
Nevada Block.

Cletbland,

New Englmnd

large stock of

prompt thipments.

AMERICAN BRAND
WEATMERPROOf WIRE AND CABLES

& CABLE

Main Office and Factory:
241-247 5. Jefferson St., CHICAGO.

,

'

St.

CARBONS

CONSUMERS CARBON

Samples

and prices on application.

AVERICAN INSULATED WIRE

G F Greenwood Manacer
34 Empedrado

WEATHERPROOF WIRE
for

Havana Cuba

Dbtboit,

Michigan Electric Co.

Bldg.

CO,

LANCASTER, OHIO,

CO.

Carbons

of all kinds

and

U. S. A.
for all purposes.

IL,L.

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRENT LIGHTING AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
GOOD MAGNETS
SENSITIVE

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.

LARGE DIAL

SEND FOR DESCRIPTIVE BULLETIN.
An INCANDESCENT LAMP represents a

408

large Investment of capital, Ingenuity

BAKER

vigilance in cutting costs to a

N. J. H. R. Ave..

mlnimim.

NEWARK,

and

skilieil

A successful lamp maaufacturer can oat

N. J.

workmanship,

& oo.'sNEW YORK.
I

it

is

sold at a price lo low as to necessitate eternal

We buy

N

Refine

afford to eiperlment witli poor materials.

This explains ihe popularity of

|9 LiSVn
^^^^^
^^ IVI
^
11^ LJ

20 LIBERTY ST.,

tmi

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
—
Akron Smoking Pipe Co
15
AUen Company, L. B

Central Electric Co
5
Central Manufacturing Co.. .—
Central Telephone & El. Co..—

Company. ..26

Chase-ShEwmut Company... 15
Chesapeake & Ohio By
20

Allis-Ctialmers

Alphaduct Mfg. Co
26
—
American Battery Co
American Conduit Company. 7
Amer. District Steam Co
13
Amer. Electrical Heater Co —
Amer. El. Telephone Co
19
American Electrical Worts.. 15
Amer. Insul. Wire & Cable Co. 3
AmericauRefl.&LightingCo. 1
Amer. Steel & Wire Company 1
Anderson & Sons, W. H
23
Arnold Elec.PowerStat, Co.. 20
—
Audel & Company, Theo
Automatic Electric Co
18
. .

Chicago
C.

& Alton Railroad

16

AN. W.R.R

16

Chicago Die & Electric Co...
Chicago Edison Company .4, 16
Chic. Fuse Wire & Mfg. Co. 14
Chicago Insulated Wire Co..—
Chicago Lumber & Coal Co.. 22
C, M. &St. P. R. R
12
Christensen Engineering Co.l3
.

.

Columbia Incand. Lamp Co. 9
Columbus Ins.Wire& Br. Co. 13
Commercial Elec. Supply Co. 4
Consumers Carbon Co
3
Continuous Ran Joint Com-

pany ofAmerica

F.B
Baker & Company
Badt,

Bamett Company,
Barron

A

Coolldge, Marshall
G.

Beardslee Chandelier Mfg. Co.
Beidler & Co., Francis
Berthold & Jennings
Bonville,

W

Edward

Bryan, Wm. H
Buffalo Forge Co
Burch, Edward P

F

H. B
7
Carman & Co., Charles Whit-

Camp Company,
Cftiney Bros.

20

Co

Crumb & Company, W. H .... 20
Cutler- Hammer Mfg. Co
11
Cutter Elec. & Mfg.Company—
—
D. & W. Fuse Company
Dearborn Drug &Chem.Wk6. 12
Diamond Meter Company
10
Dickey-Sutton Carbon Co.... 7
Diehl Manufacturing Co
25
Dixon Crucible Co., Joseph.. 12
Duncan Electric Mfg. Co.... 3
Dustin Co., Chas. E
17

Bryan-Marsh Company

ney

23

—

Bossert EL Construction Co.
Brooks, Hall L
Brown, Chas. L

Buiterfield, J.

H

Crescent Ins. Wire & CbL Co. 1
Crocker- Wheeler Company .25

&H

Co., J. S

Bissell, G.

7

23

Economical Elec.Lamp Co... 15
Edison Decorative & Miniature Lamp Department
14
Edison Mfg. Company
14
Edwards & Company
12
Electrical Engineer Institute. 1

Electric Appliance Company.I4

Electric Storage Battery Co.. 3

Electrician Pub. Company ... 20
Evans, Almirall & Co
13

Ewing-Merkle Electric Co...

3

—

Paries Manufacturing Co
Farr Tel. & Const. Supply Co. 18
Felt«fcCo., Chas. E
20
Fisher Electric Company
36
"For Sale" Advertisements.. 16
Ft. Wayne Elec. Works., Inc,25
Fowler, John H
33

Franklin Eng.

&

Fulmer Lumber

Elec.

Co .... 2

Co., D.

M

22

General Electric Company ... 5
General Incandescent Arc
Light Company
20
General Incand. Lamp Co
Gould Storage Battery Co
Great Western Smelting &
Refining Company
18
Green Fuel Economizer Co.
Gregory Electric Company... I6

—
—
—

Hart Mfg. Co
17
Hariford Steam Boiler Inspection & Insurance Co ... 12
Hazard Manufacturing Co.. ..—
Hector AVm
22
Helios-Upton Company
II
Hobart Elec. Mfg. Company. l
Hoffman, G.
15
.

W

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Huebel Company, C.J
Humphrey, Henry H
Illinois Electrical

22
1

22

20

Mfg. Co ...

minois Maintenance Co

16

Incandescent Electric Light
Manipulator Company
21
Indiana Rub. & Ins. W. Co.
1

gog-OIri«al-H'e€t

. .

Iia.<a.e3c

India Rubber & Gutta Percha
21
Insulating Company
21
Intemat'l Corres. Schools
International Tel-Mfg, Co. ..19

Jeffrey Manufacturing Co. ..13
JeweU Electrical Inst. Co.. 16
.

.

Johnston,

Thomas J

15

Kartavert Manufacturing Co.36
Kellogg Switchboard & Supply Company
19, 22
23
Klein & Sons. Mathias
Kohler Brothers
20

KokomoTel. & EL M.

Co.... 18

Leather Preserv. M. Corp

—

& Co., James

12

Leffel

National Conduit & Cable Co.l4
National India Rubber Co
X
Nernst Lamp Co
24
New England Butt Co
26

New York Ins. Wire Co
N. Y. Safety Steam
Nickel Pla te Road

O. C.

Paiste

Maltby Lumber Company.

.

.23

14

—
14

23

W

22

Company

Phosphor-Bronze

Marinette Iron Wks. Mfg. Co.l2
Matthews & Bros. W. N
15
18
Mayer Engineering Co
McLennan & Company, K
14

1

Co.,H.T

& Roller
Maley, Martin

7

22

Paragon Fan & Motor Co
ParaeU & Weed
Perrizo&Sons
Phelan, D.
Phillips,

1

Eugene F

15

Phillips Insulated Wire Co.. 15
Phoenix Glass Company
1

Pignolet, L.

S.

Co

12

M

14

Pittsburg & L. S. Iron Co
Porter Cedar Company

23

Racine Boat Mfg. Co

22

Rauscher, John

21

23

,

McNamara

Brothers

21

Mechanical Appliance Co
17
Mechanical Boiler CleanerCo.l2
Metropolitan TeL & El Co. ..18
Mica Insulator Company

—

Miscellaneous Advs

...J6

Monarch Fire AppL Co
Monon Railroad
Monson Burmah Slate Co
Moon Mfg. Co., The
Morse Cedar Company
Munsell

& Co.,

26

—

21

19
23

Eugene

Murdock Parlor Grate Co.

14
. .

.26

o£ A^d^ertlsezaaexxte

Reisinger,

U

Hugo

Replogle Governor Works.. .—
El. Flasher Mfg.Co.—
Roebllng's Sons Co., J. A
7

Reynolds

Rose Electric Company

16

—

& Lundy
Sawyer-Man Elec. Company.—
Co
18
Schott,W.H
20
Schureman & Hay den
16
Sargent

Scheeffer Instrument

—

Shelby Electric Company
Simplex ElectricalCo., The.. 1
Simplex Elec Heating Co.. 15
. . .

.

.

fi|e^

Co., S.

3P^s;e Ot

Morgan

12

Spies Electric Company
14
Sprague Electric Company... 14

Standard Pole & Tie Co
33
Standard Underg. Cable Co. 1
Standard Vitrifled Cond. Co. 6
Stanley, Arthur P
4
Stanley Instrument Co
il
.

Stanton,

Lumber Company

Okonite OoBipany, The

Lindsley Brothers Company.. 23
Loud's Sons Co., H. M
22
Lowell Model Co
13

21

21

Norton Elec'l Instrument Co.—

Phelps

Machado

4

Power Co.l5

Smith

Sterling

LeRoy W
&Son, W. C

SO

23
Sterling Electrical Mfg. Co.. 7
Sterling Electric Company. ..18

Sterling Varnish Co., The
14
Stewart Electric Co., John A. 17
Stilwell-Bierce & Smith-Valle

Company

I3

—

Stow Mfg. Company
Stromberg-Carlson TeL Mfg.

Company

19

Sturtevant Company, B. F...36

Thompson Son & Co
Torrey Cedar Company
Triumph Electric Co

I6

23
1

Valentine-Clark Co., The. ...23
Vreeland. B. P
22
Vulcanized Fiber Company.. 26
'.

—

Wagner

Electric Mfg. Co
Walsh's Sons & Company....l6
Western Electric Company.. 8
Western EL Supply Co
Westinghouse
Electric
&
Manufacturing Company ..—
.

—

Weston

Electrical Inst. Co.

.

.

l

Whitehead Machinery C0....J6
Whltmore, A. E
22
Wilmerding, C. H
30
Wisconsin Central R. E
20
Worcester Company, C. H....23
Young, A.

B

—

WESTERN ELECTRICIAN

If

you want Wires or Cables insulated

March

7,

1903

w

HIGHEST CLASS INDIA RUBBER

INSULATION

you

....

buy

should
Complete stock

H^

of

sizes constantly on hand
for sale at lowest market prices by
all

1

CHICAGO EDISON COMPANY,
WRITE FOR PRICES.

139

ADAMS STREET, CHICAGO.

NERNST LAMP
MORE LIGHT FOR LESS MONEY.
AdvantagesOver!h£lncande$centLanip.

11

-Requires only about !^ as much current per candlepower.
2 Cives a natural white light LIKE THE SUN'S RAYS, bringing out more clearly the true color of fabrics, etc.
3-75 per cent, of the light is thrown downward without any
shadows.
4-Can be had in units of 50, 100, 70 and 400 candlepower.
I

Advantages Over the Arc Lamp.
I

Does not
lutely

nor

make any

noise, being

shadows are cast.
4— Power factor is 00 per
1

IN

cent.

RIVIATIOIM.

COMMERCIAL ELECTRICAL SUPPLY
Missouri

Agents forj Iowa
Southern
[

....-fc.

f

Nebraska
Kansas
Arkansas

Illinois

..—

and

Texas
Louisiana

Tennessee

Alabama

the

Mississippi

Kentucky

Territories

CO.,

1000 Market Street,
ST. LOUIS, MO.

^^^a^^^^..^^^m^^^^^.M.^j^..^....^^^m^^.^^.M..^m.^.^

..
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ALL OUR WIRES

Crimshaw.
pass inspection and carr>' the above

NEW YORK
IM, 116

&

New

Western

..^-a.^^^
ii

p>w^H»^^ppip

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,

MAIN OFFICE:
118 Liberty St..

TRADE-MARKS

an abso-

2-Cives a natural white light instead of a bluish white.
3-Light is thrown downward, instead of on the sides, and no

1

\A^iRn-i

hum

flicker,

steady light.

York.

KDifjfHUc.
'"<*"''"^=-

i

CHICAOO:

BOSTON:

1

192 DeSDlalnesSt.

7 Otis St.

REPRESEA

SAN FRANCISCO
33 Second

Arthur

F.

Stanley

BROADWAY AND MAIDEN LANE

Manufacturers' Agent.

SPECIALTY

'

J

:

St.

BLDG.

NEW YORK.

March

7,

WESTERN ELECTRICIAN

1903
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TRY THEM
Longest Life
Highest Efficiency

Uniform Candle Power

White Light

No Need

to

Wait

Lamps Shipped
From
Chicago

Stocl<.

'Wl

NATURES^KIVAL
GENERAL SALES AGENTS

264-266-268=270 FIFTH

AVENUE,

CHICAGO.

^^^^^^^»s^^^^^^jts^^^^^^s^^^^s,gt»»^^»jt^^^^^^^^^^»»^^^^^^^^^^^^^^^ji»»»^^^^»

THE GENERAL ELECTRIC COMPANY'S
MODERN ENCLOSED ARC LAMPS

Perfect Diffusion

Give Clear,

Shadowless

Effects.

of Light.

V;

GENERAL OFFICES: SCHENECTADY,

N. Y.

Si
Si

%

Chicago

Office:

Monadnock Block.

Sales Offices, All Large Cities,

^.

.

k

WESTERN ELECTRICIAN

March'

1903

7,

la

W. LYLE.

R.

President end Manager

BARNARD,

B. S.

Vice-President and Secretary.

Standard Vitrified Conduit Company
Ik

UNDERGROUND

VITRIFIED SALT GLAZED

CONDUITS AND INSULATORS
Is

%

39 and 41

General Office,

New York

Cortlandt Street

CLASSrFTED INDEX OF ADVERTISEMENTS.
Contractors and Electric

Adinsters, Inc. liampsr

Manipulator Co.

Inc. El. Lt.

Anchors (TeL A
Hector. Wm.
Mailbews A Brc,

"W. N.

Central Electric Co.

Edwards A Company.

Cross-Ann Braces, Etc.

Electric Appliance Co.

Western Electric Co.
Western Elec. Supply Co.

Anderson & Sons, W. H.

Babbitt afetal and
Solder.
.„ , ^
Gr. Western Sm. and Reig. Co.
Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

A Company.

Bells, Bnzasers,

Etc

Edwards A Company.
Electric Apnliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Leather Preserver Mfg. Corp.
_

Leather Preserver Mfg. Corp.

Blofvers.
Buffalo Forge Co.
SturtevantCo..B. F.
.

„

Racine Boat Mfg. Co.

Boiler Cleaners.

Mechanical BollerCleaner Co.

Boiler Componmds.
Dearborn Brug

A Chem. Wks.

Maintenance Co.N. Y. Safety Steam PowerCo.
Whitehead Macblnery Co.
Boobs, Electrical.
Audel A Company. Tbeo.
Electrician PubUshlng Co.
Bmsbes.
^ ^
Electric Co.
Illinois

Central

Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.
Western Electric Company.

A

Western Electric Co.

Cables. (Seelnsulated Wires.)

Points and

Chicago Edison Co.
Consumers Carbon Co.
Dlckev-Sutton Carbon Co.
Electric Appliance Co.
Relslnger, Hngo.
Western Elect. Supply Co.
Morgan.

Jeffrey Mfg. Co.

A

Mfg. Co.

Coal and Ashes Handling Machinery.
Jeffrey Mfp. Co.

Coils and Slagnets.
Allen Co.. L. B.

McLennan & Co., K.
Conduit and Conduits.

Kohler Brothers.
Mayer Engineering Co.
Sargent & Lundy.

W. H.
Stanton, Le Roy W.
Wilmerdlog, C. H.
Scbott,

Central Electric Co.
Diamond Meter Co.
Duncan Elec. Mfg. Co.

Electric Appliance Co.

A Cable Co.

Electric Co.

Standard Vitrified Cond. Co.
Western Elect. Supply Co.

A Repairs.
Edison Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Jewell Elec'l Inst. Co.
Machado A Roller.
Norton Elec'l Instrument Co.
Plgnolet, L. M.
Scheefrer Instrument Co.
Ft.

Central Electric Co.

Parsell A Weed
Spies Electric Company.
Weatern Electric Co.

Co., Chas. E.

Humphrey, Henry H.

Electric Appliance Co.

Alphaduct Mf?. Co.
American Conduit Company.
Camp Company, H. B.

S.

H.

Electrical Instmments.

Western Electric Co.

Commutator Compound.

Construction

A

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Weston

Electrical Inst. Co.

Electro -Plating Mach'y.
Crocker- Wheeler Company.

General Electric Co.

XV'ox"

Whitehead Machinery Co.
Outfits.

^Vires.

American Electrical Works.
Amer. Insul.Wire A Cable Co.
American steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

Fan

Buffalo Forge Co.
Central Electric Co.

Co.

Crescent Ins. Wire A Cbl. Co,
Electric Appliance Co.
General Electric Co.

Crocker-Wheeler Company.
Dlehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. WireCo,
India Rubber A Gutta Percha

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL & Mfg. Co.

Fibre.

Insulating Co.
KeUogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WireCo.
Okonlte Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Roebllng's Sons Co.

FUes.

Barnett Co.. G. & H.
Fire Extinguishers.

Monarch Fire Appliance Co.
Fixtures. €ras and Elec.
Bearuslee Chandelier Mfg. Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

J.

A.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.

General Inc. Arc Light Co.
Elec, Co.
Central Electric Co.
Ft, Wayne Elec. Wks., Inc.

Stow Mfg. Co.

Forges.

General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.

Central Electric Co.
Chase-Shawmut Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.

Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co,
Ewing-Merkle Electric Co.
Flsber Electric Company.
General Electric Co,
Western Electric Co.
Western Elect. Supply Co.

and

Electrical

^rlassfvare.
Phcenls Glass Co.
Western Elect. Supply Co,

Amer. District Steam Co.

Central Electric Co.

Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative A Minia-

and Ventilating Apparatus.

Buffalo Forge Co.
Sturtevant Co., B. F.

Elec. Co.

Sterling Electrical Mffe. Co.
Western Electric Co.
Western Elec. Supply Go.
Westlnghouse El. A Mfg. Co.

Manipulator Co.

Incandescent—
Replacers A Cleaners.

liamps.

Manipulator Co.

liamps, Nernst.
Commercial Elec. Supply Co.
Nernst

Lamp Co.

Central Electric Co.

Incandesent Electric Light
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

General Electric Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Insulating Machinery.
New England Butt Co.
Insulators and Insulating Materials.

liinemen's Climbers.
Anderson A Sons, W. H,

Akron Smoking Pipe Co,
American Electrical Works.
American Steel A Wire Co.

(See Insulated Wires.)

A Sons, Mathlas.
Magnet Wires.
Klein

Manufacturers* Agent.
Stanley, Arthur F,

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.

Mechanical Draft.
Sturtevant Co., B. F.

Meters.

Kartavert Mfg. Co.
Mica Insulator Co.

Diamond Meter Co.
Duncan Electric Mfg.

MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co.. The.
Phllllpa Insulated Wire Co,

Ft.

.^lpi3.0.l3e'tlo^Ll IX3.ca.e3E

of

Motors.

(See

Co.
Elec. Wks., Inc.
General Inc. Arc Light Co.
ScheefTer Instrument Co.
Stanley Instrument Co.
Westlnghouse El. A Mfg. Co.

Wayne

El.

&

Western Electric Co.
Central Electric Co.

Dynamos and

Edwards & Company.

Motors t.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Plates.
Murdock Parlor Grate Co.
Nippers and Pliers.
Klein A Sons, Mathlas.

Speed Indicators.
Weston

Patent Attorneys.
Johnston, Thomas

g Tubes.

Sp<
Mfg. Co.

Kame

J.

Phosphor Bronze.
Phosphor BronzeSm.Co.,Ltd,
Platinum Bought and

Electrical Inst Co.

Springs.
American Steel

A Wire

Co.

Storage Batteries.
American Battery

Sold.

Co.

Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Baker & Company.

Poles and Ties.
Beidler A Co.. Francis.
Berttold & Jennings,
Brooks, Uall L.

Switchboards Slate
and Marble).
f

Carney Bros. Co.
Chicago Lumber A Coal Co.
CooUdge, Marshall H,

Bonvllle, Edward.

Maley,

]\lartln.

McNamara

Brothers.

Fowler, John H.

Fulmer Lumber Co., D. M.
Holcomb-Lobb Co.
Huebel Company, C. J.

Telephones, Telephone
Material and STritehboards.

Kellogg Switch. A Sup. Co.
Lludsley uros. Co.
LouO's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.

American El. Telephone
Automatic Electric Co.

A

Sons.

Whltmore, A.

Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
Western Electric Co.
Western Elec, Supply Co.

Tools.
Anderson A Sons, W, H,

E.

Worcester Co., C. H.

Klein

Polish (Metal).
Hoffman. Geo. W.
Porcelain.
Akron Smoking Pipe

Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Morgan.
StllweU-Blerce Smith- Valle.
Co., S.

Co., S.

Morgan.

Stllwell-Blerce Smith- Valle.

Trucks, Electric Car.

American Steel & Wire Co.

Rail Joints.

General Electric Co.

Continuous Rail Joint Com-

pany of America.
Refiners.
Gt. West. Sm. and Refining Co.

Westlnghouse

American Refl. A Lighting Co.
Faries Manufacturing Co.
Western Electric Co.

Leffel

Smith

Mfg. Co

Co., Jas.
Co., S, Morgan.

Smlth-Valle

Tarnishes.
Sterling Varnish Co.

Tulcanized Fibre.

Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

Vulcanized Fibre Co.

W^aterAVheelGoTcrnors

Schureman & Hayden.

Replogle Governor Works.

Rheostats.
Cutler-Hammer Mfg. Co,

Wires, Copper.

General Electric Co.
Gen'l Inc. Arc Lt. Co,

American
American

Western Electric Co.
Westlnghouse El. & Mfg. Co,

Electric Appliance Co.
General Electric Co.

Electrical Engineer Inst.
Internat'I Corresp. Schools,

Hazard Manufacturing Co
National India Rubber Co.

Second-Hand Mach'y,

Okonlte Co., The.

Dustln Co Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
III. Maintenance Co.

Phillips Insulated

,

Matthews & Bro.. W. N.
Rose Electric Company.
Scnureman & Hayden,
Stewart Electric Co., John
Thompson, Son A Co.

Electrical Works.
Steel A Wire Co.

Central Electric Co.
Chicago Insulated Wire Co.

Schools and Colleges.

Wire Co

Roebllng's Sons Co.,

A.

J.

A.

Simples Electrical Co.
Standard Underground C. Co
Western Electric Company,
^Vire, Bare,
American Steel A Wire Co,

Walsh's Sons & Co,

Whitehead Machinery Co.
Slate.
Bonvllle, Edward.

Central Electric Co.
Cblcago Insulated Wire Co,
Electric Appliance Co.

Okonlte Co., The.
Phillips Insulated

Wire

Co.

Roebllng's Sons Co., J. A,
Standard Underground C. Co.

Maley, Martin,

See

A

A

Stilwell-Bierce

Re -W^in ding— Repairs.

McNamara Brothers.
Monson Burmah Slate
Young, A B,

El.

Turbines. Water Wheels

Reflectors and Shades.

.A.<3.-veirtlsem.ex:kts

Sons, Mathlas.

Central Electric Company.
Chrlstensen Engineering Co

Co.

Jeffrey Mfg. Co.

Smith

A

Western Electric Co.

Transformers.

PoTver Transmission
Machinery.
Smith

Co,

Central Electric Co.
Central Tele. A Elec. Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. & EL Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co,, The.

Lumber Company.

Pbelan, D. W.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole & Tie Co.
Sterling & Son, W. C.
Torrev Cedar Co.
Valentine-Clark Co., The.
Vreeland. B. F.

Bail Bonds.

liightning Arresters.

Holders, Inc. liamps.

Westlnghouse

Pulleys,

Shelby Electric Co.

Allen Co.. L, B.

General Electric Co.
Jeffrey Mfg. Co.
Western Electric Co.

General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Company.

Sawyer-Man

Receptacl<'S.

Ac

PaisteCo., H. T.

Sticks. Salts
Mining Apparatus, Elec. Soldeiing
and Paste.
Crocker- Wheeler Company.

ture Lamp Dept.
Electric Appliance Co.
General Electric Co.

Inc. El. Lt.

A Co.

Heating

A

Bryan-Marsh Company.

Inc. El. Lt.

Steam— Mot Water).

Inspection

Lamps, Incandescent.

liamps. Inc., Adjusters.

Beating (Exhaust
Evans, Almlrall

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Chicago Edison Co.

Western Elect. Supply Co.

Oeneral Elec. Supplies.

Mica Insulator Co.
Munsell & Co., Eugene.

Perrizo

Adams-Bagnall

Flexible Shafts.

Sockets

Mica.

O. C.

I^amps, Arc.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Bryan, Wm. H.
Burch. Edward

Fell

bles—Magnet

N. Y. Safety Steam Power Co.
Sturtevant Co.. B. F.

Globes

Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Insulated Wires and Ca-

AlUs-Chalmers Company,
Buffalo Forge Co.
Illinois Maintenance Co.

Graphite Specialties.
L.

A

Elec. Wbs.. Inc.
Western Electric Company.
Westlnghouse El. & Mfg. Co.

Conduit Rods.
Barron A Co.. Jaa.

Co.

W.

Crumb A Company, W.

Wayne

National Conduit

Mechan-

P.
Buttertield J. F.
Carman Co., Chas.Whltney.

Clrcnit Breabers.

Chicago

Electric Railways.
Crocker-Wheeler Company.

Badt, F. B.

Cbalns.

Spra^e

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

ical Engineers.
Arnold Elec. Power Stat'n

Chrlstensen Engineering Co.

Ft.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
Whitehead Machinery Co.

Brown, Chas.

Engines. tSteam.

Fuses and Fuse Wire.

Triumph Electric Co.
Wagner Electric Mfg. Co.

Blssell, G.

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Buffalo Forge Co.
Sturtevant Co., B. F.

Sturtevant Co., B. F.

Electrical and

Castinffs.

Cutter Elec.

Maintenance Co.
Mechanical Appliance Co.
A Weed.
Scbureman & Hayden.
Sprague Electric Co.
Parsell

General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

Central Electric Co.

Co., S.

Central Electric Co.
Chrlstensen Engineering Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Electric Heating Appl.

Chase-Sbawmut Company.

Smith

& Electro. Co.
Bynamos and Slotors.
Franklin Eng.

Green Fuel Economizer Co.

Co., Jas. S.

Carbons,

Cuts.

Economizers, Fuel.

Cable Haocers.
Barron

Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Illinois

Boilers.

Engines, 6^as and OasoUne.

Sturtevant Co., B. F.

Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

,

Belt Dressing.

Boats.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Ft.

Rauscber, Jobn.

,„

and

Bossert Elec. Const. Co.
Central Electric Co.
Chase-Shawmut Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.

Central Electric Co.

Beltlns.

Cross-Arms, Pins
Brackets.
Berthold A Jennings.

Western Elect. Supply Co.
Western Electric Company.
Cut-Onts and ^-witches.

Electric Appliance Co.
Western Electric Co.
Western Elec, Supply Co.

Elevators - ConTeyors.
Jeffrey Mfg. Co.

Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Annnnciators.

Edwards

Liffht Plants.
Croclier-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

TeL)

Co.

Po.e;& 3*

Western Electric Co.
Western Electrical Sup, Co
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"Camp" Standard
Installers of

CAMP

B.

Vitrified

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES:

Room

1

N

85 Hartford Building, Ctiicago.

CONTINUOUS RAIL JOINT CO. OF

BEFORE CONTRACTING FOR

U A IVIF>S
A IM DESCEN'T
GET THE
STERLING SPECIAL
LITERATURE.
WARREN, OHIO.

STERLING ELECTRICAL MFG. CO.

1

General Offices:

New

Broadway,

170

Yorli.

ftM.

Century Building.

NEWARK,

N.

J.

Over FIFTEEN THOUSAND (1 5,000) miles in use. ReceiTed the
highest award in its class at Paris Exposition, 1900
and Pan-American, Buffalo, 1901.

A R B

IM

THEDICKEYSUTTON CARBON COM^NX
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROTYPE CARBONS.

WE MANUFACTURE

^

"k'kirkir'A'kirk't

trk

THE
"I.

P."

"^Hr TYPE

J

DIRECT-CURRENT

INSTRUMENTS

iSr

^

BNIEHeROUND CONDUIT
'Absolutely

OUR

Insulation

¥oitture-Pnof,

.

Tett,

VOLTS.

Non-Cornsivt,

IS

Scales are
equally divided, indications
are dead beat, high range ammeters have separate shunts
and the cases are of heavy
polished brass.
Prices are right, the list
figure for the meter illustrated,
for instance, being $16.50.

66,000

Non-Abra$ive,

CONDUIT

Are winners.

—

Electrolysis-Protf,

Perfect Insulator.

WRITE FOR DISCOUNTS TO
Diam.ofbody, 6

A

*

In.,

of base flangelTHin.

*

J
J

MACHADO & ROLLER,

perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.

^^»»»»»»VYVY)r<>yy<>^>¥¥¥¥ ¥ ¥»¥»»»»»»¥¥¥¥»V¥»»»»»»»¥»»¥»¥¥*

Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never de-

RUBBER COVERED WIRE.

teriorates.

AMERICAN CONDUIT COMPANY,
MANUFACTURERS OF

BITUMINIZED FIBRE.

OFFICES:
120 Arcade Building, Philadelphia, Pa.

822 Manhattan Building, Chicago, III.
336 Mac/ Street, Les Angeles, Cal.

203 BROADWAY,

NEW YORK

CITY, N. Y.,

Or Your Nearest Supply House.

BARE COPPER WIRE.

WEATHER PROOF WIRE.
LAMP CORD.
MAGNET WIRE.

IROEBIIND
POWER CABLES.

(Patented.)

FACTORIES:
Cheater. Pa.
Chicago, III.
Loe Angeles, Cal.

OFFICE WIRE.
TELEPHONE CABLES.
SONS CO.,
JOHN A. ROEBLINC'S
TRENTON, N. J.
AGENCIES AND BRANCHES

NEW YORK,
SAN FRANCISCO.

CHICAGO.
PHILADELPHIA.

CLEVEUND.
ATLANTA.

^^'ESTERN

r?

^i

March

Series Alternat-

Arc
LigKting System

ing E^nclosed

?^i

?^-.

W.

ELECTRICIAN

E. Series Enclosed Arc La^mp.

Type

BuUetirv No. 7011 describes tKis system
in. detail. a>.nd will] be servt orv request.

314.

Simple.
Reliak.ble.

£conomical

W.

E.

TKe Western
Alternewting

Arc R.e<uIa.tor.

Electric Compa.rvy's Series
System has been selected

careful tests for tKe la.rgest insta.1lations in the United States and Canada.
a.fter

W.

E.

Transformer.

Western Electric
CHICAGO

SAINT LOUIS

DENVER

Company

PHILADELPHIA

NEW YORK

7,

1903

March

cc

7,
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COLUMBIA

33

JUST
A POrNT

ON THE
SID E

Shape

of

Shape

of Coil in Filament

Light

Bulb

Where Buyer Wants

it.

Most Light, Least Cost.

THE

COLUMBIA INCANDESCENT

LAMP

2115-17- 19 Locust

CO.

New York

Office. 1311 Havemeyer BIdg.
San Francisco, Paul Seller Eleclrlc Works.

Boston, Equitable BIdg.
Memphis, Tenn., 35 Equitable BIdg.

ST.

St.

LOUIS, MO.
Chicago, Central Electric Co.
Phiiadelpliia, 1227 Real Estate

1

rust BIdg.

Minneapolis, 821 and 829 Guaranty BIdg.

WESTERN ELECTRICIAN

Mardi
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1903

^^y/,Vrj„/'
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///o/'jr^// r^//</ (y

February 26, 1903.

Diamond Meter Oompany,
Peoria, Illinois
Gentlemen:
The United States Circi^it Court of Appeals has rendered a decision
in favor of. the defendant in the icase in which the Scheetfer meter, manu;This suit was based uport Tesla patents
factured by you, was involved.
'11,559 and 511,560, which, theit owner asserts, broadly cover all induction
The decision above referred to (which is by a ecurt of last
att meters.
resort) leaves you free to make &nd sell, and your customers free to use,
-he induction watt meter you have been making.
'

'

Yours verv tr

»=

/

-

more

a suit brought by the Westinghouse
Electric Mfg. Co. against the Catskill Illuminating & Power Co., Catskill, N. Y.,
for using the SCHEEFFBR Induction Watt Meter manufactured by the DIAMOND
This

refers

specifically

to

METER

CO., Peoria, 111.
This suit was defended

been passed upon by

DIAMOND METER

CO., and having
the Court of Appeals the decision is final, therefore:

and won by the

THE SCHEEFFER INDUCTION
METER DOES NOT INFRINGE.
We

are prepared to furnish our well and

favorably

and are

known TYPE B meter to

In position to

fill all

the trade

orders promptly.

We shall continue the manufacture of our
TYPE F Commutator Meter for Direct Current trade.

DIAMOND METER
Type E Meter With Case.

PEORIA,

ILL.,

CD.,

U. S.

A.

Type E Meter Without Case.

:^

March
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The "Electra"

There are no

Carbons are

Carbons better

the

than the

recognized

"Electra"

standard

and

all

none

the

world over.

"just as good."

H-U.

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

There &tc a number

of

Fullerton Ave., CHICAGO.

good features about C.

& H. goods that are

not to be found in others.

They make good talking points for us — and good working points for you.

C.

&

RHEOSTATS

H.

« *

AND

« « «

ELECTRIC CONTROLLING DEVICES.
THE CUTLER-HAMMER MFG, GO,,
MUM

Sturievant Engineering Co., Ltd., London, Eng.

AGENTS: Edge & Edge, Sidney Australia.
Kilbourne & Clarll Co., Seattle, Wash.

OFFICES AMD FAOTORY— MILWAUKEE.

Oar

catalogue,

show ind tdl everything about

them—Wril. for them.

ELECTRICITY FOR ENCINEERS.

FLOTATION
UEY

OF THE MOVING PARTS OF

EICORDINO

t-rA.N

IVI

PITTSBURG, 3t9

SIO Marquette

Building,

CURRENT USED
"AB^VJT
A,L-I_

STANLEY INSTRUMENT CO.,
S.

A.

-

OWIOA.OO.

\

CURIREN-r

ACCOMPLISHED BY

MASS., U.

•

IN AIR
\

NSIOIM.
•aill//////JiU.'iJ/Uf-,Uf,llfU/Uf.U

f9E^OI

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION
IVIEI-ri
PACIFIC COAST AGENTS:

GREAT BARRiNCTON,

Fricli BIdg.

PRICE $2.60.
ILLUSTRATED.
424 PAGES.
ELECTRICIAN PUBLISHING CO.,

AONE-riC SLJS
F-RIO-ri^N.

^^^^i^SlM MSocfeidg.

^AAA.TTIVIET

ERIMA.-rilMO
IS

^^^^^^ ^^^^^^^.

{San Francisco, CaiLoi Angeles, Cal.
Seattle, Wash.

m

V

.
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THE MANAGEMENT WILL GLADLY BUY

DEARBORN BOILER COMPOUND
If

CLEAN, SAFE BOILERS

the ENGINEER

but

will

show them the condition

and

\*/i»«.

KOGAn,

»H

/"'ARBOXS

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 135.

JOSEPH DIXON CRUCIBLE COMPANY,

Jersey City, N.

FSt-osldeni:

J.

f»

I

1305

.

TURBINE.

aives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their Interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATB REQUIReMBNTS

AND SEND FOR CATALOOUE.

EVANS, ALMiRALL & CO.,

MONADNOCK BLOCK,
CHICAGO.
^^^P*^^<1<

n i>H iP»lpwfliriW*1if W

Telephone: Harrison 3930 and 3031

Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

KO BACK PKESSCRE. ONLY 0>'E LINE OP PIPE NEEDED.
SEND FOR CATALOOUE.

bf

water.

On

*!

m

BOSTON.

use.

UM'CORMICK

mliaiiiii lAt^iiiiiiiiia
rffUtfik
i«
The Evans-Almirall Hot Water System of Central Station Heating.

NEW YORK.

Its

CORRECTLY PREPARED. PREPARATIONS.-Send

TTfT

-1=1 T2T=T
27-34 RIALTO BUILDING, CHICAGO, ILL.

t

the boilers before and after

of

CONDENSED, ECONOMICAL

are appreciated by everybody.

W

MORGAN SMITH

S.

CO., York, Pa.

GASOLINE MOTORS

FOB CATALOGUE,

-FOH-

kTHE JEFFREY MFG. CO.
'
COLUMBUS, OHIO.

VEHICLES,

BICYCLES,

LAUNCHES.
LOWELL MODEL

j&>WARDS

CO.,
NORTH CHELMSFQRB, MASS.

ARE YOU LOOKING FOR MONEY?

AH;>Co

SWITCH
DOOR
CTbe
lionceii).

If so,

bay WALRATH QAS OR QASOLINE ENGINES
and get light on the subject.

THE WALRATH

MAGNET WIRE

Received the Highest Award at
tbe Pan-American Exposition.
It win produce as good a commercial light as that of an automatic steam engine, either belted

ROUND,

SQUARE

or direct connected generator.
Simple, Economical and Reliable.
fcend for Catalogue W.

AND

MARINETTE IRON

WORKS MFO.

Porcelain Insulation.

RECTAN-

CO.,

Wire Connections

GULAR.

Style

out

MARINETTE, WIS.
801 Fisher Building, ChlcaKo.
619 Stevenson Building, Indianapolis.
703 Bijou BuUding, Pittsburg.
MacEay Engineering Co., 149 Broadway, New Yorlc.
Maclcay Engineering Co., 100 Boylston St., Boston.
strong. Carlisle

A Hammond

is closed.

when door Is open.
THE ECO DOOA SWITCH OPERATES
LIGHTS "EVERY OTHER TIME."
out

TRADE MARK.

KANDTACTURED BT

Columbus lisulated Wire and Brass Go.

Approved by the National Board of

COLUMBUS, OHIO.

Co., Cleveland.

when door

B— Llghlswhf ndoorlscloBed;

Style

AGENCIES—

in Front.

A— Lights when door is open;

Uud erwritfirs.

^BW^om(,

c MECHAMICAl
BOILER
THEONLY KNOWN rvlETHOD OF

^^

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

The

MECHANICAL BOILER CLEANER
WR.MA50N Manager.

4-13

H-V

CO.

WESTERN UNION BUILDING. CHICAGO.

Pioneer

Famous

Limited.

Train
oftlie

World.

SAMSON TURBINE

Chicago— St. Paul— Minneapolis

UNEXCELLED FOR DRIVING

VIA

ELECTRICAL MACHINERY.

The

St. Paul Road.

(Chicago, Milwaukee &

Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We build

these Turbines In all Si«es and Styles, on Upright or
Horizontal Shafts, linglaor in pairs, belted or direct connccttd,

WniTC DEPT.

worn

JAMES LEFFEL
SPRINGFIELD.
REGTRflDE MARKS
'

)

IThE

PHOSPHOR BRO NZ E SMELTINGCO.QMITED,

2200 Washington AVE.,PHiLADEi.pHiA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGS, WIRE, RODS^'SHEETS, ETC.

'A,.;Ur-> }i,c,^r
-

y7\
/dELT^

— DELTA

METAL

CASTINGS, STAMPINGS and FORCINGS
ORIGINAL and SoleMakers IN the U.S.

<&.

CO.,

O., U. S. A.

THE TELEPHONE HAND-BOOK
BT

HERBEBT LAWS WBBB.
Price 91.00.
Tha only complete and
of its

practical

work

kind on the market.
PtmUBHKD BT

THE ELECTRICIAN PUBLISHING CO.,
Sult« MO Uarquette Bulldlni, ClilMa*

Paul Ry.)

Unequaled.

maps and ioformatioo
furnished on application to

Tim*
F. A.

CATALOG.

St.

Equipment and Service

tables,

MILLER,

General Passeoger Agent,
Chicago, lU,

March

7,
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THE VICTOR TURBINE WATER WHEEL.
i-OFS

^IRIA^I

INI-

OUR OTHER SPECIALTIES ARE;
Its high speed, close regulation, great capacity,
high efficiency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this itind.

STEAM and POWER PUMPIN6 MACHINERY

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

m STILWELL-BIERGE
& SMITH-VAILE GO.
DA.Y-r^N, ^HIO.
NEW YORK,

141 Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS, 304 Hennen Building.
BALTIMORE, 1507 Continental Trust Building.
E. r.

Don't

AUSTIN, Sales Agent,

Smltli

PHILADELPHIA, 619 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON. 97 Queen Victoria Street.
CLEVELAND, 1116 New England Building.
Block, PITTSBURG, PA,

WAIT FOR the courts

to lower the price of coal, but install our system of under-

ground steam mains, and sell your exhaust steam
purposes, instead of throwing it away, Now is

for heating

/^
^^

the time to decide to install a plant.
You can increase your electric business.
You can pay your coal and labor bills.
You can defy competition.

You can
friends

give your

n

and neighbors a

ii

supply of heat from a
central station.

You can laugh
the coal trust.
i t e
us

Wr

pamphlet

how

it is

at
x^^

fo r

i||

showing
done.

f
AMERICAN DISTRICT STEAM

CO.,

Lockport, N. Y.

Mention Western Electrician.

4 4
Electrical

Ceco

9 ?

Machinery includes:

Direct Current

Motors and Generators.

Alternating Current

Oenerators and Transformers.

Catalogue 27.

Christensen Engineering Company,
350 K.

W. 3-PHASE "CECO" ALTERNATOR.

CHICAQO: Merchants Loan

MILWAUKEE.
PITTSBURG:
& Trust Bldg.

Qellatly

& Co.,

Times BIdg.

WESTERN ELECTRICIAN

y

great advance in
::

transformer
::

::

\

\

^
A

Have been

-^

^l\]a/y

^^J/a/

::

'*l

new type Packard Transformer,
asli for

our catalog "G".

::

twenty years

the World

of

Serviceable, Economical, Reliable.

|^^\\

Miniature and Candelabra Sockets

and Receptacles.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

...CHICAGO

ELECTRICAL SUPPLIES,

1903

^^^ ^^^ to-day more largely used than
all other makes combined.

\\^Mb^
Y [^^^

::

Appliance Company

Electric

.

for

The Standard

ff'

you want to hear about the

If

7,

EDISON MINIATURE LAMPS

VACUUM PROCESS
insulation.

March

General Electric Company, Harrison, N. J.

We import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER QUALITIES.

MICA

INDIA
VOLT

-

Prices low.

EUGENENEW
MUNSELL
& COMPANY,
YORK AND CHICAGO.

AMMETERS,

POCKET SIZE.
For Testing Batteries and Battery
Circuits,

Locating Faults,

Grounds,

etc.

RELIAB LE.

Gale's Commutator

NEW

78-80 Cortlandt St.

YORK,

The Only

N. Y.

Will keep the

Chicago Fuse Wire & Mfg. Co.
K•

Manufacturers,

Fuse Wire,
Fuse Links,

Commutator

In

SHADE=HOLDER
SOCKET

Compound.

l'V"|,'r^,i'lL',"'iTI!l^

ACCURATE.

Send for Circular.
L. M. PICNOLET,

Article Thai Will Prevent Sparking,

good condition an* prevent tutting.

Absolutely will not

gum the brashes.

SOc per atlclc SS.OO per dozen Send SOe. for trial Btlek.
FOE SALE BY ALL SUPPLY HOUSES OB
Sole Bannfaetnrers,
If. I puUB II A nil
ilCLCililAil & uUii 00», lOtt WaaUnston Street, > OHIOACHt,

BEARDSLEE CHANDELIER MFC

CO.

_

GAS & ELECTRIC FIXTURES —™- TRADE.

Telephone Fuses

and

STERLING EXTRA INSULATING VARNISH.
Extra Black Finishing Vamish,

Supplies.

Sterling:

ANNOUNCEMENT.

Sterling Black Air Drying Varnlab,
Sterling Black Core Plate Varnlah.

Owing

to the steady growth of our business,
and to enable us to supply our Eastern customers more promptly.

We

THE STERLING VARNISH

187

PRAH

STREET,

BUFFALO,

-

50 Watts.

manufacturing and shipping at
this address under the supervision of competent
and experienced men, who are thoroughly

Street,

-

FRANKLIN
Model Shop

flfc

III.

Bug-Procf Bell.

Segardahl

A

Patent.

10 Volts, 5 Amperes.

OSmplBf
By

812.50.

Write for circular

PARSEL,!,

O-in.

mall, prepaid.

Made

NOr ONE

WEAK

POINT.

in eizea

H. T.

Special Electrical Devices.
Write us for prices.

16,

Socket that makes per-

fect union of stiade to fixture.

Enameled, '^46c.

2 to 8-lnch. Dealers send for prices.
We also make inventors' Models and

machioe or email lathe; run as a generator, will furnish current fi^r six 6
candle-power lamps. Parts83 SO.M.eS.M.
Complete

Chicago,

Biackfriars Road, Salford, Manchester, England.

For amateur constniction— very etBcient. Will drive a aentalengiae, sewing

653 Broadway.

MAIN OFFICE:
368 Dearborn

St.,

3.000 to4,000revolutioiis. Setaof material, finished parts, complete machlQes.

trained in the details of the business.
-

Brougtiam

The Fraaklin Dynamo

N. Y.

We are now

Nev: York Office,

THE STERLING VARNISH CO.,

CO.,

Pittsburg, Pa., U. S. A.

havs equipped a complete factory for the manufacture of our goods at

Chicago,

PAISTE

New

CO.,

York, Philadelphia,

SPIES ELECTRIC CO.,

& WEED,

87-89 W. Van Buren

lS9-131W.31stStreet.Kew York.

Street, Chicago.

III.

THE NATIONAL CONDUIT ^ CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED PIPE FOR CONDUITS.

SPRAGUE

Executive Offices, Times Building,

ELECTRIC
COMPANY'S

St motors
are unequaled In efficiency,
durability, compactness and
commercial value. Write
for bulletin 03206.

GENERAL OFFICES:
527-531 West 34th Street,

NEW YORK.

YORK,

N. Y.

Railroad
Theie we the signab prompt and tniS^
That make the joumex safe for you
Over the bed of ballost rock
That keeps the trains from jar &nd shock
That smoothl;)' run tK>th day and ni^t

Od

the dustless

Road of Anthracite

ALL SIGNALS OPERATED EXCLUSIVELY BY

BATTERIES
EDISON PRIMARY
Known
as Edlson-Lalande.

Formerly

Fisher Building.

NEW

.ackawanna

FULL DESCRIPTION

CHICAGO OFFICE:

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

IN

BOOKLET NO.

4.

EDISON MANUFACTURING COMPANY
PadotT. OBANQE,

NEW JERSEY,

New York 0H1»,

U. S. A.

Chluio

Oltlci,

\U WABASfl AVENUE

83

CHAMBEES STREET

March

WESTERN ELECTRICIAN

1903

7,

EUGENE

PHILLIPS,

F.

ROWLAND

E.

GCNCRAL Manager.

C. R.

PHILLIPS, ViCE-PRES.

REMINGTON,

Jr.. ScC.

WORKS,
AMERICAN ELECTRICAL
PROVIBEMCE,
R.

15

I.

"HOW'S YOUR LINE GUYED?

)»

BARE AND INSULATED ELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Store, AV. J. Watson. 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

New Yoek

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

R.I.

Six Years with General Electric Company.

Electric Heating Apparatus
SIND FOR 64.PAGE CATALOGUE.

THOMAS

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

JOHNSTON,

J.

Counsellor at Law,
66 Broadway,

No.

NEW YORK GUY.

-

Cambridgeport, Mass.
Patent Causes.

CHICAQO, Monadnock Block.

Patent Soliciting.

CHEAPEST

DODGE SUBSTITUTES (?)FOR
THEll

I

ru SOLDERING

CHEAPEST LAST.

FIRST.

STICK

ALLbll MAKES SOLDER FLOW

I

Stick Free for Trial.

Li Bi ALLEN COi| Inc.

FOR

s.

Label

Sole

TJS

INFORMATION.

on a pink

ALLEN

Full Size

WRITE

WE PROTECT YOU

BY THIS

EVER SPILL YOUR ACID BOTTLE?

WE

You Protect Yourself.
Manufacturers, 1334 Columbia Ave. Chicago.

LIKE TO BE ASKED
QUESTIONS.

W.

ENGINES

IVI

VERTICAL OR.
HORIZONTAL.

IM.

ATT HEWS
$c

BRO.

603 CARLETON BLDG.,
Worm's=eye View,

ST. LOUIS.

Piston

Valve
For Direct Connected or Belted Service. Heavy Duty.
High Speed. High Pressure. Units Irom 6 to 200 H.-P.

DUPLICATE PARTS ALWAYS ON HAND.

I

TO CONTRACTORS
=USE THE=

\

SAFETY STEAM POWER. CO.

N. Y.
60 South Csna.1
3

Now York.

Streot,

-

CHICAGO,

ILL.
Boston.

San Fra.nol9ca.

PKlIadelphia..

CHASE NIPPLE COMBINATION

sfiT«n!it!!?nnHTnm!?!fvi?nnnnnn!frT!nH!mHTT!HTnmTnwH!inin?HiTnn!Tntn?is

IJl^ili^tMMia-it^iiiMtiiia

fe^JAI

U.S.

METAL POLISH

POLISHES ALL METALS. BB^NC-tED Ne-Yc«

The Simplest, Most Practical and
Economical Turn-down Electric Lamp
ever Invented.

In

Your Junction and Outlet Boxes.

Hoffman

i.Wa'^HiNr^TOHST. Indian APDLis.iND

C^N^^ Ikl ^% lUI I ^^ A I
nn.^
| |16 t W
111 ^/ lYI I
L

W

1— Pull

string for bright or dim. Style
or the other. Write for booklet and prices.

Style

Geo.W.

^

2— For variation
AM

wA

In light

turn bulb one

way

voltages and bases.

ECONOMICflL ELECTRIC LAMP CO.,

123 Liberty

St.,

New

York.

IT

NATIONAL CODE STANDARD
It

0.

K." Weafterproot Wire.

Slow

-

SAVES

Space

IN
Prioes and

Samples on Application.

Phillips Insulated
Office

Wire Go.

and Factory: PAWTUCKET,

R.

L

ECONOMY OF SPACE

IN

BOX.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working

BnrDlng Weatherproof

and Slow-Bnrning Wire.

IN^ LABOR OF INSTALLING,

—

Box. This is of Great Importance in Switch Boxes.

in the

USE EVERYWHERE.

CHASE-SHAWMUT CO.
(SOLE MANUFACTURERS.)

BOSTON, MASS.
THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.
WESTERN REPRESENTATIVE.

BLVD.,

WESTERN ELECTRICIAN

i6

WANTED, FOB SAXE
WAMT COLDUN

ttmilar

ments

and

JEWELL

tvords

7c each.
advertiseSf oo an in-

\VA.-STE.O

mmts

(jo vjords or less),
iertion; additional words sc each.

We

WANTED.
»OX

185. care Western

510 Marquette

Building;. Chicago,

Address

cables.
Electrlclaa.

PLATINUM,

«No

lK>llers,

sliced enKlnes.

Want

employed now.
ern

BOX

Address

510

Electrician,

Chica'^'o.

change location.

to

Copper Hard Babbitt

REFINING CO., CHICAGO.

183. ca'e WestBuilding.

TESTED
DIAM. BASE

of 25, as dynamo
tender or oiler or other electrical work, with
lighting or power company. 3Vi years electric
railway shop experience as armature and Held
magnet wlnderand repairer. Never use tobacco
or liquor. Al references. Address BOX 92. Syl
vanla, Ohio.

WANTED.

electrician to make the estimates, plans, specifications and superintend the
construction of any lighting, power or railway
plant; alternating or direct current, steam or
water power. Will go to any place any length
/ddrpss EXPF.RT ELECTKICIAN,
of lime.
3501 Wabash Ave., Apt. 502, Chicago. 111.

One 60

75 K. W. Alternator, 25
100 Volt, Single Phase.
75 K. W. Alternator, 60
100 Volt, Single Phase.

or

Cycle,

I

or

Cycle,

I

I

Send description of machine,
shipment can be made.
L. B.

jirlce,

WANTED. 3500 Horse Power
FOR SALE—Immediate Delivery

and
Power Plants and
Electric Light

Telephone
changes

Ex=

....

&^

heine'Yafety

salary.

Mexico. Will contract or worlv
Estimate of costs of Installations

furnished free.

ADDRESS BOX

186,

BOILERS

Care Western Electrician, 510 Marquette BIdE.,
Chicago, III.

Two

WANTED.

One

Experienced electrical supply salesman for
Prefer man experienced in
territorj' of Ohio.
the general line and particiilDrly with the territory. Address BOX 184. care "Western Electrician, 510 Marquette Building, Chicago.

Two

large

number

of flexible

armed

electroliers

lbs.

UO

Ibs.

&

p. each,

p.
125 ibs.
Watcrbury, Conn.

W., 275 H.

P. each,

140

Two

B.

& Wm

150

H. p. each,

140

Heine,

Now

310
325

h.

p.

H.

p.

each,

ibs.

UO

ibs.

engine.

Russell engine.

30 K. W. C.

CO.,

&

C.

&

Atlas.

5 K.W. Perritl ASturlevant.

K \isr

^'tr'^^'t.

-v

^ f« K

.

MOTORS WANTED.

60-K. W. EDISON, SOO-VOLT.

SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

ForSale, four 60-K. W. Edison Generators, 600
Volts, F. 0. B. Cars, Hamilton, Ohio.
Each $450

ROSE ELECTRIC

ST. LOUIS.

CO.,

ISO K. W. 60 cycle G. E.. 2.000 volt.
160 K. W. 60 cycle Ft. Wayne, 1,100
120 K. W. 60 cycle G. E., 2,000 volt.
90K.W. 60 cycle G. E.. 2,000 volt.
200 K. W. 60 cycle Stanley, 2 phase.
160 K. W. 60 cycle Stanley, 3 phase.

volt.

ROSE ELECTRIC

ST. LOUIS.

CO.,

K. W. Edison bipolar railway generator.
K. W. Edison 140 volt.
K, W. Jenny 140 volt.
H. P. Cooper Corliss Englr.e.
28x48 AIMS Corliss Engine.
10x13 Frost Automatic Engine.

175
100
65
500

Also Motors, Boilers, Pumps, etc.
Write for our Stock List number 51

ILLINOIS

1626

MAINTENANCE COMPANY.

MARQUEHE

BLDB.

CHICAGO.

t-. Hoifer Brewing Company,
Columbus, Ohio.

Whitehead Machinery Company

One No.
dynamo, good

7

Wood

MANUFACTURERS
Contemplating establishing plants
West should take advantage
of a location on
In .the

arc

as new.

The Dayton Fan & Motor Co.
DAYTON, OHIO.

bearlnps), with exciter.
W.Slattery (3 oearlngs). lilgbargaln.
W. General Electric monocyclic.
(3

W. WestiuBhouso.
W. General Electric type A. S. 120.
W. General Electric type A. 120.
00 K. W. General Electric type A. S. 00.
90 K. W. Westlnghouse.
75 K. W. Wood.
60 K. W. General Electric A. 60.
60 K. W. Westlnghouse.

SECOND-HAND
Dynamos and Motors.

Large stock of direct-current machines.
Send for monthly bargain fbeet with complete
list and net prices of machines.
All apparatus
I

fully guaranteed.

PLACE YOUR

We

correspondence
with those wishing to
buy or sell.
Invite

"Want" and "For Sale"
In

Wood

Ball .%

operatliiK at

FOR SALE

advertisements

b^r^X

S

Ibs.

i4o

ELECTRIC M.

W. Wood

I

and

30 K. W. Walker i Eussell
engine (new)
43 K. W. Westlnghouse &

watertube 2-13x12 ArmlnKton Si. Sims.
Tubular.
1—11x16 StralKlnllne.
Tubular.
1 - 9x9 New York Safety.
Tubular.
3— 7Hx7 Westlnghouse.

&

v..

Russell 4-valve engine.

50 K.W. We-tern Elec. and

la Davenport, Iowa.

DAVENPORT, IOWA.

Alternators 125-133 cycles, 1,100 volts.
W. WestlnghoiLse, with exciter.
\V. Stanley Inductor, with exciter.

Ibs.

operatlog at Slater Cotton Compaoy,

regory:
FOR SALE.

2—
1—
46—
2-

W., 285 H. P. each, ISO

W., 275 H.
W,, 175 h.

I

Pawtuckel, Rbode Island.

Om

J'J-62 5.CLINT0N 3T. CHICAGO
All dynamos, motors, meters and transformers
listed by tbis Company are at their warehousej?
ready for immediate delivery.

1—400 K.
1—200 K.
2—200 K.
1—150 K.
2—150 K.
2—120 K.
1-120 K.
12—120 K.

B.

Now

Two Heine

or brackets very cheap. Old material and maChlnervofall kinds purchased. WALSH'S SONS
& CO.. 261 Washington St., Newark. N. J.

C?
3

B.

&
&
&

Above six bolltrs lo

FOR SALE.
A

B.

Three B.

A-

80 K.W. .lenney llu

Allis Corliss.

wilcox

to install tn old

on

1-14x36

1-18HX18 McI. &. Seymour
1—16x18 Lake City.
1—14x14 Weston Automatic.

THOMPSON, SON
I

babgogk

.

BOILERS.
H. P. Sterling
ft. Horiz'l
rt. Horiz'l
ft, Horiz'l

:

1—400 K.W.Wood. 140 eye.
2—150 K.W.Wood, 140 eye.
2-120 K.W. G. E,125cvc.
1—150 K.W. St'nley 2 phase
4- 60 K W. G. E. Sgle phase
1—25x32 Sturfv't, Slide Valve 2—220 K.W.Wes. 133 eye.
Cummer,
4
Valve.
1—18x36
2-30 K. W.Wes. S'gle phase
1—18x30 E. P. Hampson.
DIRECT CON'CTED.
1—20x42 Brown Corliss.

H. P. Climax Watertube.
1-.175 H. P. National watertube
3-267 H. P. Abendroth & Root

2—66x15
2—48x14
4—44x16

:

ALTERNATORS.

ENGINES.

3—350
l-2.=»0

:

:

3-18x30x16 Westlnghouse.
1-I5i2.'!xl7 McI. & Seymour.
2-15x24x18 Armlngton A Sims
1-22x33 Buckeye (new).

4-600 K. W. Gen'l Electric.
1-120 K. W. C. A C, 6 pole,
1-100 K. W. C. & C, 6 pole.
2—150 K.W. Edison HI- polar.
2—100 K.W. Gcn'l Electric.
2-100 K.W. Edison Bl-polar.
4-60 K.W. Edison Bi-pol»r.

and date

382, CALLIPOLIS, O.

NICKEL FINISH.

INCHES.

GENERATORS.

RY.

One 60

6J£

:

50 VOLT
PRICE$I5°P; 50OR
AMP.

POSITION WANTED.
By young married man

By an expert

:

MAGNETS AGED AND

Marquette

111.

POSITION

;

VOLTMETERS HAVE RESISTANCE OF 100 OHMS
PER VOLT OF SCALE, ALL

GREAT WESTERN SMELTING ASD

Am

:

:

MAGNET,
DEAD BEAT, UNIFORMLY
DIVIDED SCALE, AMMETERS DEFLECT FULL,
SCALE ON 45 MILVOLTS.

tol Cop|)er, Speltt-r, eic. It will
pay you to get our prices.

exporU-nced w iih D.-CA-C.
machines, water wheels. Lom
pumps. Corliss and dlgh

I'hase

:

PERMANENT

the best on earth for eler'trical
work. Wire Solder. Pig Lead, lii-

Am

Asen^'ineer.

ISTICS

WRITE us.

We Manufacture

bard governors,

ALSO

Incandescent tamp Bases, Etc

POSITION WANTED.
and three

INSTRUMENTS FOR ISOLATED PLANTS HAVE THE
FOLLOWING CHARACTER-

pay highest market prices for

SCRAP COPPER, BRASS

By man who ihorou;;h!.v understands the
maDu'ucmrIng oT all kinds of iR>.ulaied wires
and

BABY SWITCHBOARD

UP TO YOU.

IT'S

POSITION

1903

7,

advertise-

or Uss), S^-SO an

u/ords

(jo

insertion: additional

POSITIOX

March

'Of all

Chicago & North-Western Ry.
which reaches the famous

SCHUREMAN & HAYDEN.

WESTERN ELECTRICIANr

140 S. Ciintan

St.,

for the

COAL FIELDS,
IRON ORE RANGES,

HARD AND SOFT
LUMBER DISTRICTS
of the West and Northwest, and
affords the best means of transportation to the maritets of the world.

IV1ARVIN HUGHITT.Jr.,

A

E. D.

Freight Trajfio Mgr.,

<

TO

PERFECTION IN TRANSPORTATION
IS

FUKNISHED BY THE

CHICAGO & ALTON RAILWAY
The

heaviest steel rails, laid on a roadbed
rock, make its tracks the
smoothest. Over this dustless liiehway are
nin the most palatial trains in the world
.icnit:
of luxury and comfort.
the
of crushed

—

AMERICA'S MOST POPULAR RAILWAY-JUSTLY TERMED

"THE ONLY WAY"

BRIGHAM,

BETWEEN

Ogn'l Freight Agont,

CHICAGO.

Immediate Returns.

which abridge
distance have
done most

WATER POWERS,

FOn FURTHER PARTICULARS

the

invention!

the alphapet and
the prinlinp press
alone excepted,
those inventions

Chicago.

Chit-niEO,

Ceo.

;.

At.

Louin, Kaniiaii CItr on<l Pforlo.

Chahlton.

Gfn, Pas. Act., Cliicaeo.

111.

EDISON COMPANY
CHICAGO
REPAIR SHOPS
76 M ARKET STREET, CHICAGO.
TELEPHONE MAIN
-uror^rKr/r
OPEN DAY AND NIGHT,
1280.

Dynamos. Armatures,
Motors, Arc Lamps,

Correspondence Sohoi-ed.

'

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

—

.

March

WESTERN ELECTRICIAN

1903

7,

WE BUY AND SELL ALL
PUSH BUTTON
SWITCHES

I

Electrical and

17

KINDS

We Buy or Sell

Steam

MACHINERY
DIRECT-CONNECTED UNITS.
General Electric 500-o.50-volt Generator, direct connected to
Tandem Compound, IG and 30x48 Whetherill-Corliss Horizontal Letthand Engine.
200 kw West na house, M. P. 8, 500-550-volt Generator, direct connected
to 18 and 30xlG Wesliughouse Engine; generator entirely rewound and
engine in excellent condition.
187^ kw., Westinghouse, M. P. 8, 120-volt Generator, direct connected to
Westinghouse Compound Engine.
50 kw., Commerc al, M. P., 125 volts, Compound Wound Genprator, with
Si and 13x12 Arminglon & Sims Tandem Compound Engine. One
year old.
50 kw., Eddy Compound Generator, 125 volta, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-volt Westinghouse Generators, direct coiinected to self-oiling
Ball Engines.
25 kw., General Electric, 110 volts, 4 pole, Compound Wound Generator.
with 9^x10 Armington & Sims Engine.
2
25 kw., 125 volt General Electric Generators, direct connected to one
Triple Espansion Marine Vertical Engine.
300 kw.,

,

ARE SPECIFIED BY
ELECTRICAL
ENGINEERS AND
ARCHITECTS
EVERYWHERE.

2—250 kw., G. E., 2,400 volts, .50 cycles, 3-phase.
2—200 kw., G. E., 2,300 volts, 40 cycles, 3-phase.
1—150 kvv., Stanley, 1,000 or 2,000 volts, 133 cycles.
2—120 kw., G. E., 2,000 volts, 125 cycles.

2— 12u

kw., G. E., 1,040 volts, 125 cycles.
1—100 kw., G. E., 2,080 volts, 60 cycles.
I— GO kw., G. E., 1,04U volts, 125 cycles.
1— A35 T.-H., 1,000 volts, 125 cycles.

HART MFG. CO
HARTFORD, CONN.

1—100 kw., 4-pole Walker.

2

3

— 225

— 200

— 175

1

2— 15U
2—110

G-p-le General Electric.
kw., G pole General Eiectric.
kw., 4-pole G-neral E eclric.
kw., M. P. G, Westinghouse.
kw-, M. P. 4, Westinghouse.
kw., M. P. G, Westinghouse.
kw., 4-pole Eddy.

— loo kw., 4-pole General Electric.

— 100 kw., Edison Bipolar.
2 — 90 kw., 'lhomson-H.1 u ton.
1

1

2—

80 kw.. General Electric.
80 kw., Detroit.

— DG2 Thomson-Houston.

5

ENGINES.
1

—

13

—
—

—
— 26x48 Providence Greene.
— 18 and 30xlG Westinghouse
3 — 18Jxl8 Armington & Sims.
2
2

1— 18ixl8 New York

7— 1G3 H

Multi-polar type with cast

2—GGxlG

5—250
1—600

P. Babcock
H. P. Climax.
H. P. Climax.

Two General
Two General

Electric, 100 K. W., 4 pole.
Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.
Six T. H.. D62.
One Edison No. 20, 60 K. W.
1

10 Volts.

K. W., G. E. design, 14 pole, for direct
connection, at a speed of 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

ALTERNATING GENERATORS.
One 750 K-W., U'estinghouse

60-cycle, 2-phase,

2,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100 K. W. G.E. 3 phase. 60 cycle generator,
complete.
Two 100 K. W., G. E., 1100 volts monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, com,

plete.

One hundred and eighty 25

new

H. P. motors,

and complete with pinions, gear and gear
cases.

One hundred and eighty "K"
Twenty-tlve K-2 Controllers.

Controlleri.

ENGINES.
and 60x60, Cooper cross-compound,
non-condensing, new, never shipped from

Six 36

factorv.

One 30x54 St. Louis Corlias.
Two 24x60 Lane & Bodley.deiigned

for rolling

mill work.

28x60 Pennsylvania Iron Works Co.
20x48 Wheelock.
20x48 Double Wheelock.
20x42 Wheelock,
14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston, Stanwood & Gam-

One
One
One
One
One

ble, cross-compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17x14 cross-compound Ideal.
9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.
Three 17x18, Skinner, with air cylinders at-

Wilcox.

Two
Two

Retura Tubular.

tached.

ARC GENERATORS.

form coil wound
armatures.
An efficient, durable motor

M. D. 2 T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H. ,75 1 ght, 6.6 amp.
M. 12 T.-H., 45 light,. G. 6 amp.

No. 13 Brush, 150 light, O.G amp.
No.
Brush. 125 light, tl.6 amp.
No. 9B Brush, 120 light, 6.G amp.

U

and severe

Two 16x20 Porter-Allen.
Two 15x20 Automatic RusselL
One 15Hxl5 Armtngton & Sims

high speed

simple automatic, 270 R. P. M.

One 15x15 Armington ASlmsslmple automatic,
270 R.

P.

M.

One 13>4xl6 Annington

*&

Sims high speed

simple automatic, 300 R. P. M.
Fisher, new.

One 14x17

A large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

use.

We build special

&

2—66x18 Return Tubular.

and

ventilate

built for lasting

Safety.

BOILERS.

I

frames

Compound.

1—20x48 Harris-Corliss.

frames for 5*,
I,
'A, Vi, M,
VA, \\&, 2 and 3
horsepower with speed reductions of from 5 to
five

One Westinghouse, 175 K. W.

STREET GAR EQUIPMENT.

and 23x17 Tandem Compound Mcintosh & Seymour.
2—10 a d 18x20 Payne Compjund.
1
13x12 Armington & Sims.
1
12 and 20x12 Westinghouse Compound.
1—7x8 Payne.
1—18x48 Geo. H. Corliss.
l—lGx42 Greene.
1
lOi and 16ix-12 Cross Compound Armiogton &. Sims.
Watson Back-Geared Motor.

T. H.. 500 K. W.
T. H., 270 K. W., arranged to be driven
with a single pulley clutcti coupling on each
side of pulley.
One General Electric. 250 K. W.

Four

— 14x14 R'ce Automatic.

2

Volts.

Two

GENERATORS-

RAILWAY GENERATORS.
1—200

steel

Rewound

Two 210

2—500 kw.,
2

dynamo

US.

Fields

CENERATORS-500

ALTERNATING.

THE

on

TELEPHONE

Armature

—

MANUFACTURED BY

Built

RepairShop

OPEN PAY AND NICHT

motors and

dynamos forspecial purposes.

BOILERS.
Four 66x18 with 66 4-inoh tubes.

A

complete

battery at a great bargain.
Three 66 x 14. with 66 4- nch tubes.
Two 72 in. X 18 ft,, with 66 4-lnch tubes.
Five 60x16 ft. high pressure boilers
Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. P. Hazelton.

FERRIS WHEEL.
One 60

THE

WRITE FOR OUR LATEST CATALOGUE.

S

MECHANICAL APPLIANCE

Send

p ant of 300 K.

complete Edison 3-wire

W. capacl.y.

be profitable to wire or write us giving
requirements of machinery wanted or for

CHARLES

LWAUKEE.

for Bulletin No. 55.

Ferris Wheel, electrlcaiiy driven.

It will

COMPANY,

Ml

ft.

AT A BARGAIN — A

I

II

Broadway,

NEW YORK.

E.

DUSTIN GO.

JOHN

A.

STEWART ELECTRIC

Storehouse, ORANGEBURGH, N. Y.

430 Sycamore

CO.

Factory and Warehouse:

Offices:

SI

LUDLOW, KY.

CINCINNATI, OHIO
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FARR
FARR
FARR

TELEPHONES FOR EXCHANGES.

PROTECT
Your Pocketbook

TELEPHONES
HONES FOR PRIVATE AND COUNTRY
COl
LINES.

TELEPHONES FOR FACTORIES.

AND YOUR

Brackets,

Peace of Mind
Exchange

Win

Pins and Insulators.

TELEPHONE & CONST. SUPPLY CO.,
PARR
rHnillls & 120 W. JACKSON BLVD., OlUnjinn
UlllURUUi

as well as your

KOKOMO TELEPHONES
Always Up-to-Date.

BY BUYING

WE MANUFACTURE

SWITCHBOARDS. TELEPHONES

S TERLIN G

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,

PROTECTIVE APPARATUS
The

KOKOMO, IN D.
LEIGH FOUR-PARTY LINE SELECTIVE SIGNALINC SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

ONLY non-Infringing, thoroughly
system on the market.

efficient

STERLING ELECTRIC

COMPANY

LAFAYETTE

TELEPHONE DROPS, SPRINCJACKS, PLUGS and
SWITCHBOARD SUPPLIES.

INDIANA.

MAYER
ENGINEERING
Block,

CO.,
CHICAGO,

Monadnock

ILL.

Automatic Telephonesm
Privacy

Promptness
Precision
Profits,

Automatic Electric Co.,

New Improved

Ciiicago,

Scheeffer

Inductive Wattmeter
=TYI
and

This meter has all the merits of the high priced meter in regards to accuracy
reliability, but is simple in construction and easy to maintain and calibrate.

WEIGHS ONLY

7 LBS.

SCHEEFFER INSTRUMENT
328

S.

ADAMS

ST.,

PEORIA,

ILL.

CO.,

€/.

S. A.

March

7,
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INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

..THE STATEIVIEIMT..

IN

^

Workmanship,

19

BELOW

THE RESULT OF BUILDINC =

IS

APPARftTUS WHICH GIVES THE BEST OF SATISFACTION

Efficiency and
Durability.
It Is

Clear, Distinct and Powerful.

^UP IN-

IMPOSSIBLE
to

become packed

or deadened.

We manufacture a full line of public ex
change central energy and generator call
Telephones and multiple and trunking
switchboards.
Correspondence solicited.

PATENT ALLOWED.

INTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

THERE ARE OVER

25.000 S-C
TELEPHONES

CO.,

CHICAGO, U.

AND OVER

S. A.

60 EXCHANGES.
USING S-C APPARATUS/
It

requires

Capital,

EXCLUSIVELY

Electrical

THE ONLY CENTRAL ENERGY PLANTS

Knowledge and Good Mechanics,

OPERATION

IN

as well as Patience, to

make

a

SUGGESSFULTELEPHONE.

J.

AMERICAN

Compare the first cost and cost of maintenance of our
apparatus with that of other makes.
::
::
::

TELEPHONES CALL
ARE A SUCCESS

Mention

AMERICAN

ELECTBIC

TELEPHONE

Stromberg-Carlson Telephone Mfg. Go.

CO .

JACKSON BLVD., CHICAGO

39

this pa|i2rand \vc will send bul'ctins on various lines
oiii- apparatus as fast :ts tbey are published.

of

LET US SEND OUR

AND TALK PRICES

\. C.vKR, Slate Represeniative, Minneupolis.

GENERATOR

CENTRAL
ENERGY

CATALOGUE

15

USING STROMBERGCARLSON APPARATUS

Genl. and Fastern Sales office:

Sales Dept.:

ROCHESTER,

CHICAGO,

N. Y.

ILL.

The World's Largest Independent Telephone Supply House |
J
^

\\'e are the largest

because our telephones and telephone apparatus have been proved beyond a doubt the best.

Our Magneto Telephones have never been equaled.
Write us for quotations on Magneto and
Construction Material.

Common

Battery Telephones, Switchboards,

all

kinds of Wire, Cables, Cords and

J
^
^
^

Kellogg Switchboard and Supply Company,
OREEN AND CONGRESS STREETS, CHICAGO.
346 Broadway,
NEW YORK CITY.

Electrical Building,

Keystone Telephone Building,

CLEVELAND.

PHILADELPHIA.

Carbon Arrester In DetaiL

MOON TERMINAL HEAD
With

CARBON ARRESTERS or
COPPER ARRESTERS.

with

NO CHANCE IN PRICE LIST, WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essential
features which afford absolute protection to the
Cable Wires. This is demonstrated by its record.
Thorough tests show that this apparatus
with Carbon Arresters will withstand, without
injury, a current of heavy voltage.

SEE METAL OUTER CASE OR STORM BOX.
Catalogue and Price List on request.

MOON

MFC. CO.,

47-49 South Canal Street,

CHICACQ.

^

—

:
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CHAS.

L.

BROWN,

C'.mtractins; Electrical

I

Enunnccr.

312 Fisber Building.
:.-•,.

|.

LuD.

rlllC.H-.O.

Ilarn-on 3603,

KOHLER

Carman, Chas. Whitney

&Co,
CONSULTING ENGINEERS,

i8o4-i?o6-i8oS-iSio-i8i2 Fisher Building.

Secured

through

quickly

Electrician "Help

CHICAGO.

La Salle Street, CHICAGO.

7,

1903

BROS.

CoDttacting Electrical Engineers,
Lighting Power Railways,

M
fms^^^msim-^^^^mmss^m

§--

March

Wanted"

Western
ads.

A VALUABLE BOOK OF REFERENCE.

HOMESEEKERS' EXCURSIONS
First

and Third TQesdny Each Month
—VIA —

TELEPHONES-Their

A Practical Treatise on the Flttlng>up and Maintenance

CHESAPEAKE AND OHIO RAILWAY

—TO

VIRGIHIA,

XORTH AXD SOUTH

CAKOLIXA.

BY

P.

8PINING, N. W.
234 Clark

F, C.

of Ts.ei>hone5

FITTING.;

and the Auxiliary Apparatus.

ALLSOP.

Batteries for Telephone Work; VIII.— Erecting Wires, Instruments, Etc.; IX.— Arranging the
Circuits; X.— Intercommunicating System; XI.— Testing for and Removing Faults.

P. A. C.

St., Chicago,

&

184 PAGES.
0. Ry.

III.

156 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

PRICE, Sl.25.

ELECTRICIAN PUBLISHING CO., 510 Marquette

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timber and splendid soil for the settler; Iron ore. clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting hooklets, maps, etc., are yours for the asking.
tunities

CONTENTS
CHAPTER I.— Receivers; 11.— Transmitters; III.— Magneto Switch-Bells; IV.— Battery SwitchBells; V —Complete Instruments; Vf.— Switches, Switchboards and Extension Bells; VII.—

For rates and information apply to
I.

Northern Wisconsin Resources.

CONSTRUCTION and

W.

H. KILLEN, Land

&

Industrial Com'r;

JAS. C. POND, General Passenger Agent,
Wisconsin Central

Bldg., Chicago.

Ry.,

MILWAUKEE.WIS.

BULLETIN
No. 172

G.I.
STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
Bullmtlnm, Blumnrlntm, Photogrmpha, Eatlmmtma, Etc., Mallmd

GENERAL INCANDESCENT ARC LIGHT
220 Devonshire St.. lioslon. Mass.
48 West Jaclison Blvd., Chicago, 111.

038 Centurv Bldg.. St. Louis, Mo.
1732 Champa St., Denver, Colo.

BULLETIN
No. 94

BULLETIN
No. EG

CO.,

NEW

Upon Application.
YORK, N. Y.

510 Xew Enpland Bldg., Cleveland, Ohio.
319 Hay ward Bldg., San Francisco, Cal.

BULLETIN
No. 240

BULLETIN
No. 65

57 Perin Bldg.. Cincinnati, Ohio.
115-117 Cannon St.. London, E. C. Eog

BULLETIN
No. 61

BULLETIN
No. 190

M
Marcfi

7,

"
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THE BESTiUHlCHEAPEST
more

In the best there Is

profit for

Dealers and Contractors.

A

Push

Fine

MAKES ALL THE BELLS

WORK

NICE.

Write for Prices and Samples.

JOHN RAUSCHER,

"!

I
A
Vl
A TC
Al_|l
wfcri II P
k
THE MONSON

Minn.

St. Paul

McNAMARA BROS.

ELECTRICAL

PURPOSES
PLAIN OR

ELECTRIC SWITCHBOARDS,

ENAMELED.

SLATE AND WARBLE.

BURMAH SLATE

GO.

PORTLAND, ME.
I

Fair Haven . Vt.

SSeuI B.

Salary Increased 150%

THE BEST

It

Pays

to Get tbe Best

from

EDWARD BONVILLE
HAVEN, VERMONT.

VERMONT

Through the

p. O. Lock Box 24, FAIR

SLATE

Sizes of Slate Switchboards.

All

FOR

Best Black Enameled and Marbleized Finishes la Vermont.

Electrical ParposeB.

MARTIN MALEY,
NlCKELj^TE.
VERMONT SLATE
MANUFACTURER OF ALL KINDS OF

lTieNeWlJori(.Chicago^5tJioui5llIl

OFFERS

3

Express Trains

3

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

OHICAGO

"Practical and to the Point"

ALL P OINTS E AST

THE TELEPHONE HAND-BOOK

Every Day Between

This is but one of many hundred indorsements, proving that our students sucOur new free booklet. "1001 Stories of Success." gfives the names, addresses,
and progress of over a thousand other students whom we have placed on the road
to progress and prosperity. Ever>' student of the I. C. S. is entitled to the assistance of the Students' Aid Department in securing advancement or a new position.
Our Courses cost from SIO up. Terms easy. No books to buy. Start TODAY to
ceed.

rise

JOHN

Y.

CALAHAN,

'Phone Central 2067.

|

|

St.

CHICAGO.

!

INTERNA.XIONAI^ COR.R.ESPONDCNCE SCHOOLS,
Bone 1029, SCR.A.NTON, VA.

160 Pages, 133 Illustrations,
Cloth,

The book

,

Price

PUBLISHING

Mechanical Engineer
Mechanical Draftsman

Electrrcal Engtneer
Electrical Machini Designer
Electrician
Electric-Lighting Supt.
Electric-Railway Supt.

$1.00.

for those interested in telephony.

ELECTRICIAN

C A.,

3 Aciams

MOW

By Herbert Laws Weee.

THROUGH CLEVEUNDAND BUFFALO.

:

out and send in the coupon

ALL THAT NEED BE SAID OF

AND

Through Sleeping Cars. Day Coaches and DinIndividual Club Meals ranging in
ing Cars.
price from 35c. to SI. 00 also service a la carte.
Ask your Ticket Agent for tickets over the
Nickel Plate Koad, or address

!

Fill
IS

C. S.

When I enrolled in the I. C. S., I was receiving thirtydollars a month as dynamo tender.
Entirely as a result of
the knowledge gained through my Course, I have advanced
to the position of assistant electrical engineer of the State
Hospital at Dannemora, N. Y.; and receive a salary of
seventy-five dollars a month.
I believe that any one who
will study an I. C. S. Course can advance himself both in
salary and position.
Herbert B. Brand,
Dc!?i/ie//io?-a, Cliniofi Co., N. Y.

Slates for Electrical Purposes

^Ali-^ir^;

I.

CO.,
-

5IO Marquette BIdg.,
CHICAGO.

Sanitary Engineer
Contractor and Builder
Architectural Draftsman

Refrigeration Engineer

Steam Engineer

E

Telegraph Engineer
Telephone Engineer

Marine Engineer
Engineer

-

Civil

Architect
Cotton-Mill Supt.
Woolen-Mill Supt.
Textile Designer

Wireman
Dynamo Tender
Motorman

Chemist
Sheet-Metal Draftsman
Bookkeeper
Stenographer
To Speak French
To Speak German
To Speak Spanish

City _
State -

BUY YOUR BOOKS
STUDENTS^

FEOM THE
Electrician Pub. Co.. 5

1

Marquette BIdg., ChlcagO'

Will find that the Western
Electrician can help them
wonderfully ia the study of
Subscribe new.
electricity.
(3.00 per year, in advance.

Tha Incandescent Lamp Replacer and
Cleaner replaces and cleans any c. p. lamp
irt any height or angle.
Incandescent Electric Light Manipulator Co.,
I

There

is

16 Bedford St.,

Electrician

Publisliing Co.,

•«»• 510 Marinette Bld|.,

CUIGASI

Boston, Mass.

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/
Authorized Manufacturers of th*

IX

f-i.ex:ibI.e:

*ruBi

\A/II

The India-Rubber and Cutta-Percha

[•
^>

MAIN OFFICE, Clenwood

Sales Office,
IS Cortlandt St., New York.

»

!

i

Works,

YONKI ;rs, im. y.
>>>>>> •^•••i»**
8 f
^

MH »«tt»t
M » MMt »>t»t
Mfi i8ffffffff:::»:::::
i MMM
:
»« MM t — »> W t> i
i

Insulating Co.,
(10928)

i»

::::::;:k:

•••••••••••

•••••••••••itg'

'
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YARDS
MARINETTE, WIS.

OFFICE

MASONVILLE, MICH

Southern Cedar
NO ROTTEN BUTTS.

,7« -74a Marquette Bldg.

CHICAGO.

Are the Best.

POLES

D. W. PHELAN,
277 Broadway, NewYork

POLES

W.

C.

4 Xj^Sau_e- Sr,

LOW

LARGE STOCKS

_

PRICES

§AR POLES

WESTERN

ELEC-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

New

Lorit>oW. "i^^'s.

KCo
...HIGH QUALITY POLES...
STAMPED ON A POLE BUTT
MEANS that it has been accepted
of

a place among

Offered by the K. S

&

by a

inspector as

critical

many thousand

S Co.

MICHIGAN POLES

CHICAGO LUMBER

8t

COAL

At best

CO.

MINNEAPOLIS, MINN.

II29-30-3I LUMBER EXCHANGE

POLES
C.J.

THE

IN

TRICIAN OBIAIN MOST EXCEL-

worthy

WHITE AND

TIES.

POLE DEALERS ADVERTISING

CniCAfeo

_ ^REeM3Av."wr5.

STERLING & SON,
MONROE, MICH.

Eleven Pole Yards in Michigan.
Wholesale rroducers for 20 years-

CEDARPOtES
~yARbs-. lR(Kc:oi<NiHck, MicK.

1903

7,

HUEBELCO.,

IN

prices consistent' with the best Quality.

KELLOGC SWITCHBOARD AND

GREEN AND CONGRESS STREETS, CHICAGO.

POLES

WHITE

MENOMINEE,

Correspondence Solicited.

SUPPLY COMPANY,

WRITE FOR PRICES.

THE

0. C.

20th CENTURY

LAUNCHES

CEDAR
H.

Spring will soon be here and
you will want a launch, a Sftil
boat, a row boat, or a canoe.

SONS

M, LOUD'S

LUMBER

CO.,

VULCAN MICH.

(WHITE CEDAR.)

POLES,
POSTS,
TIES,

CO., Au Sable, Mich.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
LET us FIT YOU

OUT.

IICD LUniDCn
llimCD bU.,
DMm. cm
rULmCll
I

RACINE BOAT

MERCHANTS' NATIONAL
BANK BLDG., CHICAGO.

Pfl

.

We Make

30,35 and 40 ft.
6and7in.Tops.

M
POLES
1
a Specialty

MANUFACTURING COMPANY

FOR

TROLLEY

of

LINE

Telephone

Construction

Poles.

Always

YARDS:

BOX
The
craft.

13,

ideal

Tba

Speedy,

Mlaa.
Moat.

Cabinet,

Idabo.

k.

CfalcaKo,

111.

&C0.

519 W. 22d
CHICAGO,

St.

ILL.

gentleman's pleasure

finest

lafe,

RACINE, WIS., U. S.

"

Heron,

Cloquet.

Stock

FRANCIS
BEIDLER

Menominee, Mick.
Escanabs,

in

launch that

floats.

simple and reliable.

WESTERN CEDAR POLESHow Prices.
Stocks:

Idaho— Montana.

LAUNCH.S 150.00
16 FT. FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00

Address B. F. VREELAND, Denver, Colo. (Main Office.)

15 FT. FISHING

Send 10 cents
trtted

OF ALL LENGTHS
AND SIZES. ..

for 8o-pag» illus-

catalogue giving

SPECIAL PRICES UPON APPLICATION.
PROMPT SHIPMENT A SPECIALTY.

the truth

ID detail abont the beit boats built.

lA.

E.

WHITMORE,

230-31-32 lumber Exchange,

Minneapolis.

Minn.

—
March

.
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GEDAR=PDLES
BROS. CO.
LINDSLEY
(MICHIGAN POL-EIS) CHICAGO.
AOORESS

{

YOUR
We

THE LINDSLEY BROS. CO.

(WESTERN POLES ySPDHANE. WASH.

INqUIRIES TO C5ENERAI- OFFICES

B L DG

CH CAQ O

.

I

TIE COIMTR
2
•

over with jou, not only on the "Steam" Tie, but also on
our Siiecial "Trolley" Tie. Drop us a line berore you put down the paper.

Dept.

TRIBUNE

want

to figure

C,

MALTBY LUMBER COMPANY, Bay

it

City,

Michigan.

S

IPaKWju)^^ (Ww)vXu/<W

§A\^(yyvvftV

o^jurw ^^.

WHITE CEDAR POLES
Hall L.Brooks
tomahawk,wis.

20 FOOT TO 30 FOOT CEDAR POLES.
We

are offering these short lengths for early
spring delivery at low prices. Ask us to-day.

THE MORSE CEDAR COMPANY,

Shingles,
Posts, Etc., Etc.

Saginaw, Mich.

MICHIGAN

POLES.

......

& JENNINGS,

IDAHO CEDAR up

to

80

ARMS.

ST. LOUIS.

WHITE CEDAR.
ft.

CEDAR POLES

IDAHO, WISGOMSIN,

CROSS

BERTHOLD

LONG LEAF

PINE AND FIR.

Chemical Building.

FOR TELEPHONE, TELEGRAPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IN IDAHO AND AT WASUBLRN. PI.LI.Vl.MKK AND BRCLK, WISCONSIN.

JOHN.

H.

FOWLER

GENERAL OFFICE: 1705 FISHER BLDG- CHICAGO.
Branch

Offices:

FOWLER- JACOBS 00.

(Washburn. Wisconsin.
Spokane. Washington.

I

.^MmmmiAmmM
YARDS - NEW OULUTH, MINN.- FLOODWOOD, MINN. - WEU.ERS MINN.
,

LITTLE FELLOWS^

'"SJTor SHORT LENGTH GROSS-ARMS.
THEY ARE GOING
WANT SOME?

POLES, TIES, POSTS.
We

PRODUCERS.

want your

Inquiries always.

FAST.

Tlie

TORREY
CEDAR CO.,

Cedar

CLINTONVILLE, WIS.
Large Stoclt Constantly on Hand

Poles

Standard Pole

& Tie

Co.,

505 Venezuela

BIdg.,

New

York, N. Y.

Cedar Poles
From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
1

Send

list of requirements
for quotations to

LINE BUILDERS'

W.

TOOLS

Our Tool Book

tells abont them.
Get
It iB of Interest to all linemen.

a copy now.

&, SONS.^'JS'icla^o^'iLl-:''-

YARDS ATWALKER, MINN.,

•

rv^

KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

EMERSON, MICH.
Write Us lor Dell>sred Prices.

ANDERSON & SONS,

St. Aobii Ave., Detroit,
Manufacturers Tools and Iron "Work for
Telephone and Railway Construction.

FREE.

Headquarte's for Linemen's Tools.

MATHIAS KLEIN

H.

IT'LL

C. H.

WORCESTER
MARINETTE,

CO.,

WIS.

Producers and Wholesalers of White Cedar Products.
Writefor a copy of ourTELEGRAPH

CODE FOR CEDAR PRODUCTS

Pay You Well.

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber of Commerce, CHICACO, ILL.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
BOWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..
CARNEY BROS.' SPUR, MINN.
Idaho Cedar Poles shipped direct from Idaho
Oregon and Washington.
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The Nernst
Is

Different

from other lamps

in

many

important particulars.

Ask

Supply Dealer

Electrical
About

Its

your nearest

Economy,
Steadiness,

Its

Its

Or write for Illustrated booklet No.

Nernst

Beautiful Light*

6.

Lamp

Co.

General Office, Pittsburgh, Pa.

Sales Offices:

New

York, 120 Broadway;

Boston: 131 State Street;

Philadelphia: 202 Real Estate Trust Building.

7,

1903

March

7,
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HOOKS
LaLbor saving devices are a.lways
\velcomLe to the lineman, but never

more

so tKa^n ^vhen

top of

a. thirty-foot

saLved there
dollars

the

pole on a cold

more

w^orth

and cents

employer

Diehl Fan

is

is a^t

Tw^enty min\ites

daty.

w^inter's

he

to the

tha^n

lineman's

in the long run.

Motors
Suspension Hooks

for

Type

A

Tra^nsformers.

With the "Wood" paLtent cam-locking suspension hooks shipped with

Type

A

traLnsformers, aLfter

the

transformer is set in platce it can.
be locked fa^st to the hooks by a^.
co\jple of ta.ps with at ha-mmer— or
a pair of pliers. And there need
be no frozen fingers or loosely
hving traLnsformers.
Catalogue No. 46.

THE NEW DIEHL FAN
With or without lights; 2 or 3 speeds; special Nyssa wood
blades; artistic design. Our I903 catalogue shows 4 designs
of ceiling, also new desic and the Coleman device. Send tor It.

WAYNE
ELECTRIC WORKS
FOR.T

1

DIEHL MANUFACTURING CO.,
BRANCHES: New

York.
Philadelphls. Boston.

Elizabethport, N. J.

"Wood" Systems.
MAIN OFFICE AND FACTORY.

Ma.nufaLCl\irers of

FOR-T WAYNE.

-

-

INDIANA.

.
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FISHER ELECTRIC CO.

<i'i±2i',

ALLIS-GHALMERS
CHICAGO,

ELECTRIC SUPPLIES

CO., 1
1

U. S. A.

AND CONSTRUCTION.
WE CARRY

A FULL LINE.

Sole Builders
of

ALPHADUCT MFG.
S22 W. 22d

Street,

REYNOLDS
CORLISS
ENGINES

CO.,

NEW YORK.

Sales Agencies:

For

CHICAGO: W. M. Porter,
303 Fisher Building.
NEW YORK: William S. Brown.
39 Cortlandt Street.
Chase-Shawmut
300 Atlantic Avenue.

BOSTON

H. N.

:

NAME PLATES
FOR MACHINERY.
We make name plates for some

All

send you sample and quote price.
No Plate Too Large or Too Small.

Power Purposes

Reynolds Corliss Engine.

I

SPECIAL ENGINES FOR ELECTRIC LI6HT aid STREET RAILWAY PURPOSES.

RIEDLER PUMPS AND AIR COMPRESSORS.

Co.,

MURDOCK PARLOR 6RATE
161 BoylstonSt., Boston,

FENNER, President

J. F.

o(

the largest makers of macbioery in
the U. S. and we would be pleased to

RUSSELL W. KNICHT,

BLAUVELT, Agent

CO.,

Mass .U.S.A.

Treasurer

IVI
MANUFACTURERS OF

IVIacHinery for Insula-ting:

lec^rical \A/ires

Braiding,
ing, Taping, Winding, Twinning,
Twir
Cabling, Stranding, Polishing and Measuring Machines. Cable Covering
rering Braiders

CASTIIMOS

F-IIOiE
F

Jik.

S^KCI.AI_-r-V

304 PEARL STREET,

PROVIDENCE,

R.

1.,

U. S. A.

KARTAVERT.
HARD AHD FLEXIBLE FIBER

STURTEYAKT

THE KARTAVERT MANUFACTURING CO.

Wilmington, Oil.

VULCANIZED FIBRE

^

Highest grades for electrical insulation aod meciianica] purposes, in sheets,

Special designsfifre<iuirements.
We buildI)oth tan and motor.

Sendfor Bulletin

RODS AND TUBING.

MAXTTFACTURED BT

ELECTRIC FANS
Inwotypesanelsijes.

IN SHEETS.

For Electrical and Mechanical Purposes. Railway Dust Guards, Wastieri
and Packings. Patent Insulating Cleats.

tubes, rods

H

and

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

B.F.STURTEVA1^T CO. BOSTON.
YOUK

.VEW

.l>HILAt>ELPHIA

Vf^

•

Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.
Higliest

MONARCH
247-249 Pearl

FIRE APPLIANCE CO.,
Mew York City.

St..

VILLARD AUTOMATIC DUCT RODS ARE THE BEST RODS

THEY STAMD
'THE TE8T.

These rods are coupled and uncoupled instantly and with ease. They w)M not buckle or form a zigzag line and are very light running. They
are perfectly rigid when pushed, and become flexible when pulled. They cannot be uncoupled In the ducts, the rear end of a rod havlngto to
raised to an angle of forty-five degrees to detach it. One man can push it with ease 600 feet and a hard blow can be struck with telling effect
without the slightest Injury to the rods. The wheels serve as duct cleaners as well as obviate friction. The castings are made of solid bronze and
malleable iron as desired, with wheels of chilled iron. The rods are made of hickory well seasoned In oil to prevent decay.
They are put up In
sets of 200 rods or 600 feet.
With Malleable Iron Couplings.

With Solid Bronze Couplings.

LIST PRICE, $ ,36
3 FT., WHEELED.
'*
"
1.16
3 " WHEELLESS.
t

Discount upon appllcalton.

JAMES

BARRON &

S.

£1.

J

File

184)3.

Medalt

Works!
Gold

al

M*M

Internctional

at Atlanta,

Expositloni

1895.

©TB
^
1^

(iOOUt*

G.

5*1

ABB OW «At,E IN KVEBY IiEADIBi« HABDWABK cj
THE UNITED STATES AND CANADA.
gv

I^TOBB IN

&

H.„BA_RNETT^

COMPANY

|
PHILADELPHIA, PA.
^
«
^^o^c^^^cp^^c^o^o^l c^c^cf^c^cp^opo^cpc^l

I

so/^
''''"

^'

NEW YORK.

nZATlUG S VBNTILATJNG
mom ABsou.'-^''

""" ""7E aatj mwwjry

RIALAK'tJ PUBLIC BUILDIK'&S OF,

IHC. I8S5.

Prize

Awardrd

Send (or descftptlve circular.

200-206 West Broadway,

SpeeUI

Twilve

WHEELED.
LIST PRICE, $1.10
"
"
" WHEELLESS.
.80

FT.,

Other lengths to order.

CO., Sole Agents,

1 Black Diamond

3
3

-

'"'^•

1

.

TOl.

$3.00 Per Audi.

Xnil.

JH/IDI
CV
JIVIr I.ILA.

MARCH

CHICAGO,

PSEJSgi^ S,^^.,':'Srii»„°

Entered at Chicago Postofflce as
mail matter oC the second cUss.

14, 1903.

Jf|

Pmbw

Pvhv*

lU WEITS A uOPTi

Un

JlUi

1

iii

INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN SCLLING AGENT.
The Simplex Electrical Co.,
^""R.^rnxsoN""^'
H. R. HIXSON.
CHICAGO.
1137 Monadnock
Monadnack Block. CHICAGO

I

BOSTON, MASS.

lO State Street,

CRESCENT RUBBER INSULATED

1889—Paris ISxpoaition,
Medal for Bnbber Insolation.
1893—World's Fair,
Medal for Bnbber Insulation.

WIRES AND CABLES
National Code IStandard.

CRESCENT INSULATED WIRE AND CABLE CO.,

TEE STAXDARO FOR
BVBBSB INSUI^ATIOK.
Sole Manufacturers of

TRADEMARK.

Okonite Wires, Okonite Tape, Manson Tape, Candee

THE OKONITE

Paranite Rubber Covered Wires and Cables,

MANUFACTURERS OF
8WITCHBOABDS, PAJTEL

BOABI>i$,

NORTON

immeters

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

2,000
froin

K

SWITCHES, ETC.

Write for Circular and Price
Tlie

JTOKESBOBO, IND.

at Factory.

and

Voltmeters

High-Grade Instrainent* at Afoderate Cost.

TELEPHONE, TBLBORAPH AND PIRB ALARM CABLBS.

Bipolar and

TRENTON, N. I.

&!'H:H"o5Sf;?.1lc";."""-

MANUFACTURERS OF

Wires are leeled

Factory,

STEEL OUTLET AWD JUWCTIOW BOXES,

INOIAHA RUBBER ANB INSULATEB WIRE CO.,

All

^^

'^^''*

The Bossert Electric Construction Go.

Wires.

CO., Ltd.

253 Broadway, NewYort.

:'ft7i„S8!;:i'.';.'f""'««"-

"»'•

*•'"

•s'lARCLAY'siREET.

Norton Electrical Instrnment

Agenls.-Kohter Bros., Chicago,

III.

;

List.

Co.,

^iSctl^Til'S?

Newman-Spranley Co., New Orleans, La.

IN USE.

I-T-E

Multipolar Motors

to 50 horsepower. Dyn*UKhlstoTOOi. "We Sell

moafromlO

or rent Qood proflte foragent&
The 8«tift £lec Mff C«.Tra7. Ohio

CQPPFR WIRE

MAGNET WIRE

f

C^i^

ROUND,

1201

GIRCIHT BREAKERS
CUTTER ELECTRICAL CO.. PHIUUELPHIJL

.^^^t^yiy
ILLUSTRATED

SQUARE

XSTABLI8HKB

CATALOGUE

l^itf.

COMBINATION OF

AND

Stow

RECTAN-

No

Electrical

Flexible Shaft
AND

GUUR.

14.

5uppl?«s.

manhaiian

and water proof. For Portotoit
DrlUlDK, Tapping. BeamlDg, Emery Giindlof, etc
Write for Catalogue and Prices.
Practically dust

MASUyACTTBED BT

STOW MFG.

Coluibus lisilated Wire and Brass Co.

COLUMBUS, OHIO.

16 C. p. Horizontal are 14 C. P. Vertical
7 C. P. Vertical.

THE COIL DOES

IT-IT'S

SHELBY

other makea are

N.

prin-

and the

Oor portable InetnimeDts
are recognized asstandards
throosboDt the civilized
world.

worUng

parts are inclosed in a
eatly designed, dnst-proot

«ut-lron

cue which

lTBt7

shields the instmdlrtn Thing In*
ftit«no«a of exteraai mag*

still better.

BMitB from

BERLIN—Earopean Weston
Blectrtcal

Instmmsnt

tentraos* Ko. M.

3
I-

Z
U
M

1

LAMPS.

900.

SPRAGUE

O.

ELECTRIC
COMPANY'S

Co.,

BlW

They are the most

Weston 5tandard lUumlnated
Dial Station Ammeter,
Style B.

Nkw Yobk OmcK—74 Cortlandt St.

"Flush Type."
PASI8,

FBAHca—X. H.

cSt motors
are unequaled In efTlciency,

compactness and
commercial value. Write
03206.
durability,

for bulletin

Our Semi-Portable Laboratory Standard Voltmeters and Ammeters are

effeet-

MOo fields.

Reading

Circuits,

regular

BtaDdArd Portable lUreci
Voltmeters and
Ammeters, bat are mnch

Omrent
Ur:ger,

Direct

Voltmeters and Mliliroltmeters. Ammeters and Milammeters, Wattmeters
aDdVoltmeters. for Alternating and Direct Corrent

These inglrumeots are
constructed upon the
our

a
z
O

Weston Studard
Portable

as

LIGHT

A TRIAL WILL PROVE OUR CLAIMS.
CO., SHELBY^

J.

lUsii&aled Dial

same general

UI

Best Efficiency.

THE SHELBY ELECTRIC

Instrnment Co.,

NEWARK,

Life at

USEFUL
Pat. Oct. SO,

FLATTENED.

IMtM

Waverly Park,

O

LIFE
The Longest

USE SHELBY LAMPS.

ciple

fljiiGoriliindlStreeT,

CO., Btnghamton, R. Y.
* C*.

LIGHT

IjfESTIIH

eicdrifalSupplyCc*.

6«n*I Suropean Agents, Sellir. Sonneatlittl
96 QuftOD Victoria Street. London, EnKland.

you want light to see objects below the lamp

If

3

a.

MULTI-SPEED MOTOR.
TRIUIE tlAIIK.

tco
ui

relia-

GENERAL OFFICES:
927-531 West 34th Street,

NEW YORK.

ble, absolute

standards for
Laboratory tise.

LOSDON—EUIottBros., CcBCory Works. Letrlaham.
Cadlot. 12

Bae St.

Georges.

CHICAGO OFFICE:

Fisher Building
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ELECTRICAL SUPPLIES!
New
New
New

Seven Floors

Firm!

Stock!

Filled

from

Cellar to Garret!

Building!

Give Us a Trial and Be
Convinced We're "EVERBEST."

EWING'MERKLE ELECTRIC CO.
N.

W. EWINC

W.

S.

MERKLE

MILTON MILL

ST. LOUIS,

MO.

W.

C.

BROWN.

1903

—

1

March
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TheElectric StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Bccumulator"
For Central

Lighting and Power Stations,
Telegraph, Train Lighting, etc., etc.

Stations, Electric Railways, Isolated

Fire Alarm,
PRICC LISTS

AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST.

^^'^T'

SALES OFFICES

Nbw Tobk,
100 Broadway.

PHTLAjaBLPHiA,

Allegheny Ave.
and 19th St.

Bostoh,
60 State St.

CHICAGO,
Marquette Bldg.

Balthhorb.
Continental
Trust Bldg.

We always carry a

St. Louis,

Wainwrlgbt Bldg.

San Francisco,
Nevada Block.

Cletblahb,

New Englmnd

large stock of

prompt ibipments,

and prices on application.
AMERICAN BRAND

Main

241-247

Office

CHICAGO,

CO,

Carbons

U. S. A.
for all purposes.

and

of all kinds

ILL.

& Wire Co.

American Steel
New York

Chicago

Havana, Cuba,
Greenwood, Manager,
34 ii:mpedrado St.

LANCASTER, OHIO,

and Factory:

S. Jefferson St.,

G. F.

CONSUMERS CARBON

Samples

AMERICAN INSULATED WIRE& CABLE CO.

WEATHERPROOF WIRE ANDCABIES

Michigan Electric Co.

CARBONS

WEATHERPROOF WIRE
for

Dbtboit,

Bldg.

San Francisco

Denver

Worcester

BARE AND INSULATED

ELECTRICAL WIRES
For
PUTINUM FOR CONTACT POINTS

Lamps

Ingamdescent

and

Everything

Else.

]ba.k:k=i« «& oo.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
Wt tell PLATINUM in any quantity, cither large or small. We buy PLATINUM or anything
containing PLATINUM, in any quantity.
IN

Newarli, N.

Hetti Yorl< Office,

I.

120

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
Akron Smoking Pipe Co
9
Allen Company, L. B
13
AUis-Clialmers Company. ..24
Alphaduct Mfg. Co
12
American Battery Co
7
American Conduit Company. 7

—

Amer. District Steam Co

Ajmer. Electrical Heater Co. .24

Amer. EL Telephone Co
17
American Electrical Works.. 13
Amer. Insul. Wire & Cable Co. 3
AmericanEefl..& LightingCo.24

Amer. Steel & Wire Company 3
Anderson & Sons, W. H
Arnold Elec. Power Stat. Co, .16
Andel & Company, Theo
18
Automatic Electric Co
16

—

Badt.F. E
Baker & Company

Bamett Company,

16
3

G.

&

H... .24

—

Barron & Co., J. S
Beardslee Chandelier Mfg. Co.—
Beldler & Co., Francis
20
Berthold & Jennings
21
BisselLG.
16

W

Bonville, Edward
14
Bossert EL Construction Co.. l

Brooks, Hall L
Brown, Chas. L
Bryan-Marsh Company

Bryan,

21
16

—

Wm. H

Buffalo Forge Co

16
24

Burch, Edward P

16

ButterBeld, J:

—

F

Camp Company. H. B
Carman & Co., Charles Whitney
Carney Bros. Co
Central Electric

7
16
2i

Co

:.

5

Central Manufacturing Co.. .20
Central Telephone & EL Co. .17

Electric Storage Battery Co.. 3
Electrician Pub. Company. 19

Chflse-Shawmut Company... 13
Chesapeake & Ohio By
18
Chicago & Alton RaUroad

Evans, Almirall

—
—

CAN. W.E.R

Chicago Die & Electric Co. ..14
Chicago Edison Company.^ 14
Chic. Fuse Wire & Mfg. Co.^.-—
Chicago Insulated Wir-e Co.. 1
Chicago Lumber & Coal Co. .20
C. M, &St. P. R. R
18
Christensen Engineering Co. 9

Columbia Incand. Lamp Co. —
Columbus lus.Wire & Br. Co. I
Commercial Elec. Supply Co. 4
Consumers Carbon Co
3

Continuous Rail Joint Company of America
7
Coolidge,

MarshaUH

21

Crescent Ins. Wire & Chi. Co. 1
Crocker- Wheeler Company .23

Crumb & Company, W. H
Cutler-Hammer Mfg. Co
Cntter Elec.

& Mfg.Company

D. & W. Fnse Company
Dearborn Drug & Chem. Wks.
Diamond Meter Company
Dickey-Sutton Carbon Co
Diehl Manufacturing Co

Dixon Crucible

Duncan

16

9
1

—
18
16
7
II

Co., Joseph.. 18

Electric Mfg. Co.... 12

Dustin Co., Chas.

E

15

Economical Elec.Lamp Co.. .24
Edison Decorative & Miniature Lamp Department
12
Edison Mfg.Company
23
Edwards & Company
9
Electrical Engineer Institute.—
Electric Appliance Company.12

.

.

& Co
18
Ewing-Merkle Electric Co... 2
Faries Manufacturing Co .... 23
FarrTel & Const. Supply Co.—
Felt & Co., Chas. E
Fisher Electric Company
16
"For Sale" Advertisements .. 14
Ft. Wayne Elec. Works., Inc.23
Fowler, John H
21

—

Franklin Eug.

& Elec. Co .... —

Fulmer Lumber

Co., D.

M.

...21

General Electric Company... 5
General Incandescent Arc
Light Company
General Incand. Lamp Go
Gould Storage Battery Co.... 6
Great Western Smelting &
—
Refining Company..
Green Fuel Economizer Co. 19
Gregory Electric Company ..14

—
—

Hart & Company....'
12
Hart Mfg. Co
24
Hartford Steam Boiler Inspection & Insurance Co ... —
Hazard Manufacturing Co.. ..—
21
Hector
Helios-Upton Company
9
Hobart Elec. Mfg. Company.. 1
Hoffman, G.
13

Wm

W

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Huebel Company, C.J
Humphrey, Henry H
Illinois Electrical
Illinois

M fg.

Co

20
--

.

.

Maintenance Co

. .

National Conduit & Cable Co.l2
National India Rubber Co.. ..—
Nernst Lamp Co
New England Butt Co
16

Jeffrey Manufacturing Co..

New York Ins. Wire Co.".

——

Jewell Electrical lust. Co..
Johnston, Thomas J

-.18

9

.

13

Kartavert Manufacturing Co.—
Kellogg Switchboard & Supply Company
17, 20
Klein & Sons, Mathias
20
Kohler Brothers
16
-

Kokomo TeL & EL M. Co ...
Leather Preserv. M. Corp
Leffel

&

Co.,

James

.

18

—
—
—
—

& Roller

Maley, Martin
Maltby Lumber Company.. .21
Manhattan Elecfl Supply Co. 1
Marinette Iron Wks. Mfg. Co. 18

Matthews*

Bros.,

W.

N

Mayer Engineering Co

McLennan & Company,
McNamara Brothers

13

7
K....12
14

Mechanical Appliance Co
15
Mechanical BoilerCleanerCo.18
Metropolitan TeL & El Co... 16
Mica Insulator Company
Miscellaneous Advs
J4

—

1

20
1

,

16
4

T

12

—

Paragon Fan & Motor Co
ParseU & Weed
Perrizo & Son.';
Phelan, D.

W

20

—

S.

Co

,.

.

M

18

Pignolet, L.
Pittsburg & L. S. Iron Co
Porter Cedar Company

21

Racine Boat Mfg. Co

20

12

Munsell

i

Company

17

Sturtevant Company, B. F...24

1

Sargent

.

Pa^e

Thompson Son & Co
Torrey Cedar Company
Electric Co

14
21

—

Triumph

Valentine-Clark Co., The....Vreeland, B. F
21
Vulcanized Fiber Compaay.. 24

Waclark Wire Co

Hugo

ReplogleGovernor Works.. .18
Reynolds El. FiasherMfg.Co.—
Roebllng's Sons Co., J. A
24
Rose Electric Company
14

F^z* C^t&mmUU'^Ck ZxxCk^sK o^ .A^ca-vex^tlsoxxxexxtca (See

19

21

Simplex Electrical Co., The. 1
Simplex Elec Heating Co. .13

1

Company

9

12
& Co., Eugene
Murdock Parlor Grate Co....—

—

16

21

PhUlips, Eugene F
13
Phillips Insulated Wire Co.. 13
Phoenix Glass Company

Reisinger,

W

Stromberg-Carlson TeL Mfg.

Phelps Company

Phosphor-Bronze

LeRoy

Sterling* Son, W. C
20
Sterling Electrical Mfg. Co.. 13
Sterling Electric Company...
Sterling Varnish Co,, The
12
Stewart Electric Co., John A. 15
StilweU-Bierce & Smith-Valle

Stow Mfg. Company

Monon
Monsou Burmah Slate Co. ...14
—
Moon Mfg. Co., The
21
Morse Cedar Company

14

12
. .

12

16

15

IS

Company

Stanton,

Lumber Company
Okonite Com pa ny The
Orne Electric Co
Osborn-Mcrgan Co
O. C.

—
& Lundy
Sawyer-Man Elec. Company.—
Schott.W.H
16
Schureman & Hayden
14
Electric
Company..
Shelby
1, 8

Railroad

Morgan

Norton Elec'l Instrument Co.

4

Monarch Fire AppL Co

—

Co., S.

Spies Electric

N. Y. Safety Steam Power Co. 13
Nickel Plate Road
15

Palste Co., H.
14

Smith

Spragne Electric Company.
l
Standard Pole & Tie Co
21
Standard Underg. Cable Co..—
Standard Vitrified Cond. Co. 10
Stanley Instrument Co
5

17

Lindsley Brothers Company.. 21
Loud's Sons Co., H. M
Lowell Model Co

Machado

—

20

14

Incandescent Electric Light
Manipulator Company
Indiana Bub. & Ins. W. Co.

India Rubber & Gutta Percha
—
Insulating Company
Internat'l Corres. Schools
International Tel. Mfg. Co. ..17

Of

Wagner

Electric Mfg.

Walsh's Sons

1

Co

10

&

Company.... 14
Western Electric Company... 7
Western EL Supply Co... lO, !I
Westlnghouse
Electric
&
Manufacturing Company 22
. .

Weston Electrical Inst. Co. .. 1
Whitehead Machinery Co. ...14
Whitmore. A. E
20
Wilmerdlng, C. H
Wisconsin Central R. R
14
Worcester Company, 0. H...,20

—

Young, A. B.

.14
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Go.

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams
^'^

-n

!! Malia

m

iiiliM

iM

ii^iiiiiiiii

Street,

ma mlifciiiiiiliidiiai ma niliaiiii

^m^^m m^w^^ffw^^^t^mw^^^^w m*mw^tf9^^wi^imt9W^twn

m ^m w

>iii ^

CHICAGO,

ma iiiliaiiil

im

w pi^if mrww^^ti^^pwpi

NERNST LAMP
MORE LIGHT FOR LESS MONEY.
AdvantagesOverMlncandeseentLamp.
I— Requires only about ^ as much current per candlepower.
2-Cives a natural white light LIKE THE SUN'S RAYS, bringing out more clearly the true color of fabrics, etc.

3-75 per

cent, of the light

is

thrown downward without any

shadows.

4-Can be had

in

units of BO, 100,

I70and 4O0 candlepower.

\A/R|-

11

Advantages Over the Are Lamp.
I— Does not flicker, hum nor
lutely steady light.

make any

noise, being

2— Gives a natural white light instead of a bluish white.
3— Light is thrown downward. Instead of on the sides, and no
shadows are cast.
4— Power factor is 100 per cent.

RIVIA-riOlM.

IIM

COMMERCIAL ELECTRICAL SUPPLY
I

*

MiS!
Missouri

Iowa
Agents for j^othern

^'^

-^

ALL OUR WIRES

Illinois

ima MilHiiMn

Nebraska
Kansas
Arkansas

Texas
Louisiana

Tennessee

Alabama

the

Mississippi

Kentucky

Territories

NEW YORK
114. 116

&

aboveTRADE-MARKS

iOOO Market Street,
ST. LOUIS, MO.

Raven Black Core.
Raven White Core.
tags. We also manufactnie Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,

MAIN OPPICB:
Its Liberty St.,

and

CO.,

iir- --*'^-*^'--' --iUh^jiA<<t*ii>aMaa imiifcaiMA^iiiAiii.nia naiifcai

Crimstiaw.
puss Inspection and carry tbe

an abso-

New York.

BRANCHES:

^j"^""^*^"
]

Desplalnes St.

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

SAME LAMP WORKS ON BOTH A

NEW ARC LAMP! OSBORN-MORCAN
We

SEND FOR FULL DESCRIPTION.

also build arc

lamps

for

and D.G.CIRGUITS
ALL CIRCUITS

C.

CO.,

KELLY STREET,
CLEVELAND,©:

March
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A SAMPLE CARD

«^«S~$-$~^««^^)«kS«s«ShSx$«S^kS«j«s^^>«><S«S^^««S>^^«kSkS^hS>

Of

I.

X. L. Weather-Proof Wire Will be Sent on Request.

WE KNOW

X. L

IT

WILL CAUSE YOU

TO

SEND US AN ORDER.
BEMERAL SALES AGENTS,

«^«&^^^^<^^«-^«^«^«^«K^^««S>^^K^S>«^-$«K^^^>^<5

264-266=268-270 FIFTH

AVENUE, CHICAGO.

*S^»»»^»»»»».»^»»»SS»».*»S.»»J/i»»»»SiS»»SSS»SS»»»S»»^^S^SS»SiS»^»SS»»»S».»»S^

THE GENERAL ELECTRIC COMPANY'S
MODERN ENCLOSED ARC LAMPS

Give Clear,

Shadowless

Perfect Diffusion
of Light.

Effects.

!

GENERAL OFFICES: SCHENECTADY,
Chicago

Office:

Monadnock

N. Y.

Sales Offices, All Large Cities.

Block.

*^t«ifVif^feit^^^if^ie:e^»v*ifif1fittt*tr*itittt¥ttflf1fl^if****ifit**lf***********'*ff1t*it**«^ltftltlf»if

ELECTRICITY FOR ENGINEERS.

FLOTATION
RECORDINO
F-OR

IVIiBVOIME-riC

,

•

•

SUSR

EN-r

ACCOMPLISHED BY

v*^ i.os-r

R.

Building,

iviE-r

^A/^A

A.L.-rERN.A"rilMO GUI
IS

SIO Marquette

IN AIR

OF THE MOVING PARTS OF

8TA.IMI_EY

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,

IMSIO

IBVENUl

USE^ RK^O

fTFaiG-TIOIM.
A.L_L. CUiRREIMT
SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOUT

IS/IE'TKRS."

STANLEY INSTRUMENT CO.,
GREAT BARRINCTON,

MASS., U.

S. A.

PACIFIC COAST AGENTS:
iSAlT PBIMOIBCO, OaL,

SaiTTLB,

Wash

(pt»

OHIOAOO.

WESTERN ELECTRICIAN

i
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NEW
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YORK.

Storage Battery Installations
RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

COULD

C,

E-M-F BOOSTER SYSTEMS.
SALES OFFICES:

New York, 25 West33<I Street
ChlcaBC Rookery Bulldlnff
Century Electric Company, San Francisco, Cal.
Pittsburg Engineering Company, Pittsburg, Pa.

Boston, S3 State Street

WORKS: DEPEW,

TRADE MARK.

Bullatin Ho. 2, describing

N. Y.

"GOULD BOOSTER SYSTEMS," on

aoplloatlon.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adinsters, Inc. Lamps.
Inc. El. Lt. Manipulator Co.
Tel.)
iljichors (Tel.

A

Hector, \Vm.

Matthews A

Bro.,

W.

>'.

-

.

Ann unci ators.
Central Electric Co.

Edwards A Company.
Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Crocker-Wbeeler Co.
Ft. Wavne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
^Westlnehouse Elec.AMfg.Co.

<^«S8-Arm Braces,

"Electric

Metal and

Babbitt

Contractors and Electric
Light PlantH.

Brackets.

Berthold A Jennings.
Central Electric Co.
Central Majiufacturlng Co.
Standard Pole & Tie Co.
Western Elect. Supply Co.

Solder.
Gr.

,
,
^
Western Sm. and Ref g. Co.

Batteries and Jars.
Central Electric Co,
Edison Mfg. Co.

Edwards

Western Electric Company.

& Company.

Cat-Outs and S'witches.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Bossert Elec. Const. Co.
Central Electric Co.
Chase-bhawmut Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.

BellB, Bnzzers, Etc.
Central Electric Co.

Edwards

& Company.

Electric ApDliance Co.
Spies Electric Company.
Western Electric CoWestern Elec. Supply Co.

.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart ^Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

tteltDresslns. „, „
Preserver Mfg. Corp.
leather

Leather'preserver Mfg. Corp.

Cuts.

Dynamos and

Buffalo Forge Co.
Siurtevant Co.. B. F.
,
„
Racine Boat Mfg. Co.

"

Boiler Cleaners.

Mechanical BoilerCleaner Co.

Boiler Compounds.

& Chem. Wlcs.

Boilers.
Illinois

Co.
Maintenance ^

Y. Safely Steam

Electrician Publishing Co.

Bmslies.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.

Western Electric Company.

.

Cable HaoEcrs.
.

Barron

A

Co.. Jas. b.

Green Fuel Economizer Co.

Electric Heatins Appl.

Western Electric Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Cables. (See Insulated Wires.)

Points and

Carbons,
Plates.

^

Electric Kail^rays.
Croc iier- Wheeler Company.

^

Central Electric Co.
Cblcago Edison Co.
Consumers Carbon Co.

General Electric Co.
Sprague Electric Co.
Westlnghouse EL A Mfg. Co.

Dickey -Sutton Carbon Co.
Electric Appliance Co.
Eelslnger. Hugo.
Western Elect. Supply Co.

Electrical and
Ba4t. F. B.

Castinars.

^
^
Chrlstensen Engineering Co.
Smith Co., S. Morgan.
,

W.
Brown, Chas.

Burch Edward

Jeffrey Mfg. Co.

Cutter Elec.

A

Btaltcrfleld

Wayne

Klec. Wks.. Inc.
Ft.
Western Electric Company.
Westlnghou^e El. & Mfg. Co.

Fell

(Prnr

Schott.

Allen Co.. L. B.
Hart A f;ompaiiy.

H.

Roy W.

Wllmerding. C. H.

Electrical Instruments.
Central Electric Co.

Co., K.

Conduit and Conduits.
Alpbaduci Mfg. Co.
American Conduit Company.
Camp Company. II. B.
Central Electric Co.
Electric Appliance Co.
National Conduit A Cable Co.

Condalt Bods.
Co.. Jas. S.

Repairs.

Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Sturtevant Co., B. F.
Western Electric Co.

Western Elect. Supply Go.
Westlnghouse Ei. & Mfg. Co.

Fibre.
Files.
BarnettCo..G. & H.

Fire Extinguishers.
Monarch Fire Appliance

Co.

Fixtures. Oas and Elec.
Bearostee Chandelier Mfg.Cc.

Reynolds EJec. Flasher Mfg.
Co.

Buffalo Forge Co.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
Central Electric Co.

Chase-Shawmut

Co.

Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.

Oeneral Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Ewing-Meri(le"t;iectrlc Co.

Fisher Electric Company.
General Electric Co.
Manhattan Elect'l Supply Co.

Western Electric Co.
Western Elect. Supply Co.

Electrical

OlassTf'are.
Phoenix Glass Co.
Western Elect. Supply Co,
Co., Jos.

Co.

Heating (Exhaust
Steam— Hot Water).
Amer. District Steam Co.
Evans. Almlrall

Heating

A

Co.

and Ventilat-

ing Apparatus.

Stunevant Co., B. F.
Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

&

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Insulating Materials.

Roller.
Elec'l Instrument Co.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse EL & Mfg. Co.
Weston Electrical Inst. Co.

Electro-Platlns Mach*y.
Crocker- W'heeler Company.
General Electric Co.

V^r

>'e\v

Hazard Manufacturing Co.
Indiana Rub. A Ins. WireCo.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WireCo.
OkonlteCo., The.

Standard Underground C. Co.
Waclark Wire Co.
Western Elec. Supply Co.

Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

England Butt Co.

Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub A fns. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.

OkonlteCo.,The.
Phillips Insulated

Elec. Co.

Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.
Nernst Lamp Co.

Osborn-Morgan Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Lamps, Incandescent.
Bryan-Marsh Company.
Central Electric Co.

Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Rlec. Lamp Co.
Edison Decorative A Miniature

Lamp

Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
Nerust Lamp Co.
Phelps Company.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Lamps, Inc.. Adjusters.
Inc. El. Lt.

Manipulator Co.

Lamps, Incandescent—
Replacers & Cleaners.
Inc. El. Lt.

Manipulator Co.

LanipQ. IVernst.

Buffalo Forge Co.

Inspection

Electric Appliance Co.
General Electric Co.

Adams-Bagnall

Forges.

and

,

ACbLCo.

I/amps, Arc.

Stow Mfg. Co.

Globes

Crescent Ins. Wire

Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Jewell Elec'l Inst. Co.

Pignolet. L. M.

.

Co.

Crocker-Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Insulating Machinery.

Machado A

Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

Buffalo Forge Co.
Central Electric Co.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Norton

8pra?ne Electric Co.
Standard Vitrified Cond. Co.
Western Elect. Supply Co.

A

Co.

& Lundy.
W.

Sianton. Le

Western Electric Co.

A

l-:i.-»nrlc

Sargent

Colls and Magnets.

Constraction

Chas. E.

Co.,

Kohler Brothers.
Mayer Engineering Co.

Jeffrey Mfe. Co.

McLennan &

A

Humphrey. Henry U.

Coal and Ashes Handling Machinery.

Commatator Compound.

P.

J. K.

Carman A Co., Chas, Whitney.
rrumb A Company. W. H.

Mfe.^o.

Whitehead Machinery Co.
Outfits.

Fan

Holmes Fibre-Graphite

Wm. H

Bryan,

Circnlt Breabers.

N. Y. Safety Steam Power Co.
Sturtevant Co., B. F,

Dixon Crucible
L.

bles—Magnet ^Vires.
American Electrical Works.
Amer. Insul.Wlre A Cable Co.
American Steel A Wire Co.

Maintenance Co.

Graphite Specialties.

Blssell, G.

,

Cbains.

Barron

Mechan-

Engineers.
A mold Elec. Power Stat'n Co.
ical

Insulated W^ires and Ca-

Buffalo Forge Co.
Illinois

Flexible Shafts.

Economizers, Fuel.

Chase-Shawmut Company.

& Weed.
Engines. tSteam.
Allis-Chalmers Company.
Parsell

General Electric Co.
General Inc. Arc Light Cd.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Western Elect. Supply Co.
Westlnehouse El. A Mfe. Co.
Whitehead Machinery Co.

<)ius>>-

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Flashers.

Sturtevant Co., B. F.
Triumph Electric Co.
Wagner Electric Mfg. Co.
W'estern Electric Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard \'itritied Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL A Mfg. Co.

Jeffrey Mfg. Co.

Engines, €<as and
Hdc.

Chrlstensen Engineering Co.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.

Illinois Maintenance Co.
Mechanical Appliance Co.
Parsell A Weed.
Schureman & Hayden.
Sprague Electric Co.

Power Co.
Whitehead Machinery Co.
BooKs, Electrical.
Audel & Company. Theo.

;

Electro. Co.

Motors.

Cetitra^ Electric Co.

Boats.

N

&

Franklin Eng.

Blowers.

Dearborn Drug

Etc.

Anderson & Sons, W. H.
Cross-Arms, Pins and

Elevators-Convej'org.

Wire Co.

Commercial Elec. Supply Co.
Nernst Lamp Co,
Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

General Electric Co.
Western Electric Co.

Westlnghouse EL

A

Sockets

Mica.
Mica Insulator Co.
Munsell & Co.. Eugene.

Linemen's Climbers.
Auderson A Sons, W. H.
Klein A Sons. Mathias.

Magnet Wires.
Sturtevant Co.. B. F.

Westlnghouse

Motors.

(See

Western Electric Co.

El. & Mfg. Co.
Dynamos and

Speaking Tubes.
Central Electric Co.

Edwards & Company.
Electric Appliance Co
Western Electric Co.
Western Elec. Supply Co.

Motors*.

Kame

Platen.

Murdock Parlor Grate Co.

Nippers and Pliers.
Klein

&

Speed Indicators.

Sons, Mathias.

Weston Electrical Inst Co.

Patent Attorneys.
Johnston, Thomas

J.

Phosphor Bronze.
Phosphor BronzeSm.Co.,Ltd.
Platinum Bought and

Springs.
American Steel

Diamond Meter Co.
Duncan Electric Mfg.

Co.

Co.

American Battery Co.

Sold.

Electric Storage Batterv Co.
Gould Storage Battery Co.

Baker & Company.

Helios- Upton Co.

Berthold & Jennings.
Brooks, Hall L.

Carney Bros. Co.
Chicago Lumber A Coal Co.
Coolidge, Marshall H.

Switchboards (Slate
and Marble).
Bonville. Edward.
Maley, Martin.
McNamara Brothers.

Fowler, John H.

Fulmer Lumber Co.,
Holcomb-Lobb Co.
Huebel Company,

Telephones, Telephone
Material and Switch-

D. M.

boards.

C. J.

Kelloge Switch. A Sup. Co,
Llndsley Bros. Co.
Loua's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.
O. C.

American El. Telephone Co
Automatic Electric Co.
Central Electric Co.
Central Tele. A Elec. Co.
Farr TeL A Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.

Lumber Company.

Perrizo A Sons.
Phelan, D. W.

-

A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Pitt.jburg

Sterling Electric Co.

Strombers-CarlsonTel.M.Co,
Western Electric Co.
Western Elec. Supply Co.

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. F.

Whitmore, A.

Tools.
Anderson A Sons, W. H.

E.

Worcester Co., C. H.

A Sons, Mathias.
W^estern Electric Co.
Klein

PoUsh (Metal).
Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Transformers.
Co.

Central Electric Company.

Power Transmission

Christfnsen Engineering Co
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Machinery.

.

Jeffrey Mfg. Co.

Smith

Morgan.
S til well -Blerce Smith- Valle.
Co., S.

Pulleys.
Smith Co.,

S.

Morgan.

Stllwell-Blerce Smith- Vaile.

Rail Bonds.
American Steel & Wire Co.
Rail Joints.
Continuous RaU Joint Com-

pany of America.
Refiners.

Trucks, Electric Car.
General Electric Co.

Westlnghouse EL A Mfg. Co
Turbines. "Water Wheels

Gt. West. Sm. and Refining Co.

Leffel

Smith

Reflectors and Shades.

American Refi. A Lighting Co.
Farles Manufacturing Co
Western Electric Co.

Re-Winding- Repairs.
Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman & Hayden.

Rheosta,ts.
Cutler-Hammer Mfg. Co.

A

Co., Jas.
Co., S. Morgan.

Stllwell-Blerce

Smith-Valle

Varnishes.
Sterling Varnish Co.

Vulcanized Fibre.
Vulcanized Fibre Co.

Water W heel ii OTern ors
Replogle Governor Works.

Wires, Copper.
American
American

General Electric Co.
Gen'l Inc. Arc Lt. Co.
Western Electric Co.
W^estlngbouse El. & Mfg. Co.

Electrical Works.
Steel A WireCo.

Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.

Schools and Colleges.

Hazard Manufacturing Co
National India Rubber Co.
Co., The.
Phillips Insulated Wire Co
Roebling's Sons Co., J. A.

Okonlte

Second-Hand Mach^y.
Dustln Co Cbas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
III. yalntenance Co.
,

Simplex Electrical Co.
Standard Underground C. Co
Waclark WireCo.
Western Electric Company.

Wire, Bare.
A.

Walsh's Sons & Co.

Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.
Scbeeffer Instrument Co.
Stanley Instrument Co.
Westlnghouse El. A Mfg. Co.

A Wire

Storage Batteries.

Poles and Ties.
Beidler A Co.. Francis.

,

Meters.

T.

Allen Co.. L. B.

General Electric Co.
Jeffrey Mfg. Co.
Western Electric Co.

Matthews & Bro.. W. N.
Rose Electric Company.
Scnureman & Hayden.
Stewart Electric Co John
ThorapsoD, Son A Co.

(See Insulated Wires.)

Mechanical Draft.

Keceptacles.
11.

Sticks, Salts
Mining Apparatus, Elec. Soldeiing
and PasteCrocker- Wneeler Company.

Electrical Kngineer Inst.
Internat'l Corresp. Schools.

Mfg. Co.

A;

PaisteCo.,

Whitehead Machinery Co.
Slate.
Bonville, Edward.

American

Steel

A Wire Co

Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.

Okonite

Co., The.

Phillips Insulated

Wire

Co.
A.

Maley, Martin.

Roebling's Sons Co.,

McNamara Brothers.
Monson Burmah Slate

Standard Underground C. Co.

Young, 4

Co.

B.

^Vlptx^t^^tiOAl IrxdleiK o« A^vojrtisi©i3:a©»:^t«i <See PAfi;o 3«

J.

Western Electric Co.
Western Electrical Sup. Co

,

M^arcti
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:

"Camp" Standard

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
:

SALES OFFICES:

170 Broadway,

85 Hartford Building, Chicago.

York.

'AMERICAN'

OF AMERICA.

'AND SPECIAL ELECTRICAL
APPARATUS TO ORDER.

GENU OFFICES

£

Monadnock BIk.,

New

CONTINUOUS RAIL JOINT COMPANY

ELECTRICAL INSTRUMENTS

CEO. M. MAYER,

CO.

MANUFACTURERS OF=

Vitrified

Installers of

Room

CAMP

B.

:

CENTURY BLDG

,

NEWARK,

N.

].

ARE THE BEST.

OVER FIFTEEN THOUSAND
(IS.OOO)

E. E.

MILES

IN USE.

HiKhest Award in

its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo,
1901.

CHICAGO.

O

iCV

Senil for descriptive Circular

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,

R B

171

csT-D 1BB9.

S. Clinton St..

Chicago.

IM

IBE MCKET SDTTON CARBOITCOM^NT
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROTYPE CARBONS.

WE MANUFACTURE

Ceiling

Fan Motors

LOUIS XV. DESIGN
Metal paLfts

means of

to

The chandelier attachment SLffords an excelleivt means of illumina-

OrnaLinent
aLny room.

—

Electrol/sis-Proif,

CONDUIT ]
I

IS

Insulation

"""'"""''''

Test,

66,000

Moisture-Priof,

VOLTS.

Hon-Corrosive,

^ Perfect

sl

controlling switch.

brass or bronze

An

r Absolut*//

a-t

polished

^Jy^
OUR

CsLn be operaLted
three speeds by

finished in either

^

INBERCROOND CCNDUIT

Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never de-

tion.

teriorates.

AMERICAN CONDUIT CCMPANY,
Ready

for

Shipment. Order Now.

MANUFACTURERS OF

Western. Electric
ChlcBL^o

COrrVparVy

S&int Louis

Denver

New York

BITUMINIZED FIBRE.

OFFICES:

Phila.delphiaL

720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Mac/ Street, L»s Angeles, Pal.

(Patented.)

FACTORIES:
Chester, Pa.
Chictgo, III.
Los Angeles, Cat,

tN.
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SOMETHING NEW
HAS THAT RICH APPEARANCE OF

CUT GLASS
THE SHELBY USEFUL LIGHT REFLECTOR

MADE

IN FIVE SIZES OF CLEAR WHITE PRISMATIC CLASS
CAUSES THE GREATEST ILLUMINATION OF THE

OBJECTS YOU

WANT TO SEE

WITHOUT CASTING SHADOWS ON THE WALL OR CEILING. SEE CUT BELOW.

ALL
DEALERS
IN LAMPS

ALL
USERS
OF LAMPS
WILL

AND FIXTURES

WANT
THEM

CARRY STOCK

WILL

LOW PRICED,

ARTISTIC, EFFICIENT.

ASK US FOR DESCRIPTION AND PRICE.

THE SHELBY ELECTRIC CO.
SHELBY, OHIO.
INCANDESCENT

UMPS-iRC UiPS-INNER GLOBES

STOCK

IN

ALL BRANCHES.

I0j

.

March

14,
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Electrical

Machinery includes:

Direct Current

Motors and Qenerators.

Alternating Current

Generators and Transformers.

Catalogue 27.

Christensen Engineering Company,
350 K.

W. 3-PHASE "CECO" ALTERNATOR.

H-U.

CHICAQO: Merchants Loan

MILWAUKEE.
PITTSBURG:
& Trust BIdg.

Gellatly

& Co., Times BIdg.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON CO.,

222 Fullerton

Ave.,

CHICAGO.

JEWELL
Baby Switchboard
Instruments

are

DEAD BEAT

MOVEMENT
Same as used in our
higher priced instruments.
There is no excuse for
any one buying poor

For Porcelain or Clay Insulating Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,

meters when the

BEST

IS $15.00.

MOCADORE, OHIO.

There ate a number

good features about C.

of

not to be found in others.

TURN-DOWN LAMP
Teaches people to use more current by tumlnf
lamps down Instead of out.
Write for detailed information.

PHELPS

CO.,

50

State St., Detroit, U. S. A.

& H. goods that are

.

They make good talking paints for us — and good working points for yoo.

C.

&

RHEOSTATS

H.

AND ...

. .

ELECTRIC CONTROLLINO DEVICES.
THE CUTLER-HAMMER MFG, CO,,
MAIM OFFIOES AMD FAOTORY-MILWAUKEE.

Sturtevant Engineering Co., Ltd., London, Eng.

AGENTS; Edge & Edge, Sidney Australia.
Kllbourne & Clark Co.. Seattle,

Waslt.

Our

thaw and tell everything about
them Vrit* for them.

catalogues

—

NEW YORK,

t36 LIBERTY ST.

BRANCH OFFICES: CHICAGO, 1232 Monadnock
PITTSBURG, 319 Frick

BIdg.

BIdg.

WESTERN ELECTRICIAN

to

"
R.

W, LYUe,

March

President and Manager

BARNARD,

B. S.

14,

1903

Vice-President and SecrcUry.
It

I

Standard Vitrified Conduit Company
VITRIFIED SALT GLAZED

%

5

UNDERGROUND

It

CONDUITS AND INSULATORS
General Office,

39 and 41

New York

Cortlandt Street

ARE PREPARED TO FURNISH

...WE

OUR...

SINGLE PHASE

SELF-STARTING

MOTORS

A. G.

WITH BACK GEARED ATTACHMENTS ADAPTED FOR
MOUHTIND OH THE FLOOR, SIDEWALL OR CEILING
CLOSE THE MAIN SWITCH TO START THEM
AND THEY WILL TAKE CARE OF THEMSELVES

WAGNER ELECTRIC MFG.

CO.,

ST. LOUIS, MO.
U. •. A.

NEW TYPE

M OLONE Y TRANSFORMERS
Highest All-day Efficiency
Electrically

Lowest

Possible

Regulation

We

will ship

they not be what
will

pay

freight

Core

and

them on

wc

Commercially

and

Losses

Ventilation

days'

thirty

Perfect

trial,

should

claim for them, return and

we

both ways.

Western Electrical Supply Co.
ST.

LOUIS, MO., U.

General

Sales

S.

A.

Agents

%

March

14,

WESTERN ELECTRICIAN

1903

II

ELECTRA'FLAME LIGMT
HIGHEST IHTEHSITY

MABVELOUS EFFECT

intensity and brilliancy of light is three
times that of regular

The

ELECTRA Flame

Light
Carbons are suitablefor
all types of Open Arc
Lamps, either direct or
altematlngcurrent.wlth
"

"ELECTRA,"

and

five

times that of other carbons, makingthem emi-

slight charge in regulation of lamp.

nently suitable for all
lighting
purspecial
poses.

tlUGD REI5INGER, Sole

Importer,

Broadway,

ii

New York.
,Worra

THE DIEHL FAN CATALOGUE

AVorm Wheel.

Ktnmn
-Yane Bracket

the Coleman device for diffusing the air over
^of the circle. Can be attaohed to any make of Desk
Bracket or Trunion Fan. Operates on any speed or angle.
Positive in operation, attractive in appearance, simple in
construction. Send for prices and catalogue,

will describe

nearly

We will

also describe a

electrolier

new CEILING FAN, with and without
4 blades, 2 or 3 speeds. .

attachment.

.

,

.

WRITE US AT ONCE.

Vane Cormectine
Strip

Guard Support
Adjustment Hole in Support

Diehl Manufacturing Go,
la-inch Desk Fan with Coleman
Guard and Deflector Attached.

ELIZABETHPORT,

Showing Details of Mechanism.
Cannot Get Gut of Order.

N. J.

WESCO ELECTRICAL

SUPPLIES

".
.

WE CARRY

IN

one of the most complete

ST.
lines

LOUIS STOCK
of

supplies

and construction

material in the U. S., and are prepared to ship

promptly any-

thing pertaining to the operation, maintenance or equipment of
Isolated

Plants

and Central

and Tele-

Stations, Electric Railways

phone Lines and Exchanges.

We
guarantee
as

they

We

handle nothing but the
is

can
issue

back
be

of

on

all

to

best

our goods.

Our

first-class

catalogues

You ought

very

have

material
prices

and

our

are as low

material.

covering our

various

lines.

them.

WESTERN ELECTRICAL SUPPLY CO.
ST. LOUIS,

MO., U. S. A.

:

WESTERN ELECTRICIAN

Weatherproof wires do not soften

The

weather.

in cold

placed;

insulation

compact and

is

Send

for

^7
Over 400,000 Annually Shipped
to Users.

in the
is

1903

14,

EDISON MINIATURE LAMPS

o.kc

cc

March

sun nor crack
All types

polished and well

— every variety.

Prompt shipment

solid.

— in

any quantity.

Miniature and Candelabra Sockets

samples and prices

ajid Receptacles.

"O. K." House and Line Wires.
ELECTRIC APPLIANCE COMPANY, ELECTRICAL SUPPLIES,
WIRE MERCHANTS, 92 AND 94 WEST VAN BUREN STREET,

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAGO.

Qeaeral Electric Company, Harrison, N. J.

We import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER QUALITIES.

MICA

INDIA
VOLT

-

For Testing Batteries and Battery

Locating Faults,

Grounds,

etc.

BELIABLE.

EUCENENEW
MUNSELL
& COMPANY,
YORK AND CHICAGO.

WANTED

AMMETERS,

POCKET SIZE.
Circuits.

Prices low.

The only

.iCCUBATE.

Send for Circular.
L. M. PICNOLET,
78-80 Cortltndt

St.,

NEW

YORK,

P=K FIELDING

You Who are Troubled with Sparking and Cutting of Conamutatorm to Use
article that will

NATIONAL CODE.

PREVENT SPARKING.

Absolutely will Mot Gum
The Brushes . . ,

N. Y.
It will

SO

^ti^i

SS.OO t>er Doxen.
Supply Houses, or

Cts. per Stick.
For Sale by

all

FREE, Sample Stick.

put that high gloss on the commutator you
have bO long sought after.

K.
iH» Title

MoLEHHAM &

CO.,

"^o!e ManuTacturers,
andTiaatBltlg..
CHICAGO, ILL.

STERLING EXTRA INSULATING VARNISH.
Kxtra Black
Varnish,
Finishing:

Sterling:

Sterlinif Blacli

THE STERLING VARNISH
Pittsburg, Pa., U. S. A.

Air Drying Tarnish,
Sterling: Black Core Plate Tarnish.

THE STERLING VARNISH CO.,

CO.,

Brougliam

St.,

Blackfrlars Road, SaKord, Mancliester, England.

HART

ALPHADUCT MFG.
S22 W. 22d

Street,

NEW YORK.
The Franklin Gas Engine

CHICACO: W. M. Porter,
303 Fisher Building.

One-Half Horsepower.
"Worth eiCW complete. We sell all necessary castings, materials and detail
drawings for 816.50. For real work— not
a toy. 450 revolutions per minute. Upright or horizontal form. Finished parts
sold separately. Runs by jras or gaso-

NEW YORK:
:

line.
C^t

FRA.NKLIN

For boys and men with a mechanWrite for circular 16.

ical turn.

PARSJELL & WEED,

Model Shop

129-131

W.

31st Street,

New

York.

Bug-Proof Bell.
OSmplB,

O-in.

of

Combines utmost ease of
wiring and strength with

Segordahl
Patent.

concealed terminals.

Ename'led,*^45c.

By

mail, prepaid. Made in sizes
2 to 8-inch. Dealers send for prices.
We also make tnventors' Models and
Special Electrical Devices.

H. T.

Write us for prices.
Street, Chicago,

i^

PIPE FOR CONDUITS.

.

CO.,

New York. Philadelphia.
SAMPLE TO TRADE.

III.

CABLE CO.

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED

PAISTE

.

Chicago.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

THE NATIONAL CONDUIT
Manufacturers

CO.

CHICACO.

Sales Agencies
Wiiiian^ S.Brown,
39 Cortiandt Street.
BOSTON Chase-Shawmut Co.,
390 Atlantic Avenue.
TORONTO: C. W. Bongard,
78 Bay Street.

&.

1702-1704
Monadnock BIdg.,

CO..

Executive Offices, Times Building,

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK, N.

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRE NT LIGHTIN G AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
SENSITIVE

GOOD MAGNETS
LARGE DIAL

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

Y.

March
rnAHK
''C.

H.

WESTERN ELECTRICIAN

1903

14,

EUQENC

N. PHILLIPS, President.

WAQENSEIL, TREABUnCH.

F.

PHILLIPS,

C.

General Manager.

ROWLAND

e. R.

PHILLIPS, Vicc-PRKB.
Jr.. Sec.

RCMINCTON,

ELECTRICAL
WORKS,
AMERICAN
(J
PBOVIDEJfCE,
B.

11

^^^^'

13

I.

"HOW'S YOUR LINE GUYED?

»

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND UIE.
J. Watson. 26 Cortlandt St.
Chicago Store, !'. E. Donohoe, 82 Lake St.
MoNTRfcAL Branch. Eugene K. Phillips' Electrical Works.

New York Store, W.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating Apparatus
SIND FOR 64-PAGE CATALOGUE.

THOMAS

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

JOHNSTOH,

J.

Counsellor at Law,
No.

66 Broadway,

NEW YORK

-

Cambrldgeport, Mass.
CHICAQO, Monadnock

R.I.

Six Years with General Electric Company.

Patent Causes.

Block.

4NCV^

CITY.

Palent Soliciting.

DODGE SUBSTITUTES (?)FOR

CHEAPEST

CHEAPEST LAST.

FIRST.

'ALLEN;MAKES SOLDER FLOW
I

WRITE

WE PROTECT YOU
on a pink
Full Size

ALLEN

US t'OR
INFORMATION.

BY THIS

EVER SPILL YOUR ACID BOTTLET
Stick Free for Trial.

Label

-

''"'"•
(

Li Bi ALLEN COip

You Protect Yourself.
inc. SolelWanulacturers, 1334 Columbia Ave. Chicago.

Mind

THE WORTHINGTON

^

I

Bear

in

Water^Tube Sectional

WE LIKE TO BE ASKEU
QUESTIONS.

W. N.

MATTHEWS
^ BRO.
603 CARLETON BLDG.,

side-fired, and set in battery in units
from 100 to 360 H. P. We make our endfired type in powers frcm 20 to 125 H. P.
is

NO BRICKWORK.
NO BENT TUBES.
NO SCREWED JOINTS.

"SHAWMUT"

Iron casing a system of doors makes
all parts accessible.

CASING Lined with Non-Conductor.

LARGE

Power in Small Space.
High Pressure with Safety.

(^^^^
CROSS SECT 10

100 to 360 H.

ENCLOSED FUSES

SEND FOR CATALOG.

P.

N. Y. SAFETY STEAM POWER CO. «°ltrf#t?'»' Chicago, III.
BOSTON
NEW YORK PHILADELPHIA SAH FRANCISCO

U.S.

Worm's-eye View.

ST. LOUIS.

METAL POLISH

Geo. W.

Hoffman

asmihgtonSt.

BldlSMaLU^KiiiiiiKiaaBft^BBUBaUaiaia

iMOIflHflPOLIS.lHO

BEFORE CONTRACTING FOR

I

EIMT
N O A. N D E S.C
GET THE

L.AIVIF>S

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIR MENTS OF THE NATIONAL
BOARD OF FIRE UNDERWRITERS.

STERLING SPECIAL

ABSOLUTE RELIABILITY.

LITERATURE.
STERLING ELECTRICAL MFG. CO.

-

WARREN, OHIO.

THE NEW SHAWMUT INDICATING FUSE.

NATIONAL CODE STANDARD
0,

K," Weatherproof Wire,
Indicating Type P fuse, showing red indicating disc.

Slow

-

Burning Weafterproof

and Slow- Burning Wire,
Prioes and

Samples on Application.

Phillips Insulated

Wire Co.

Fuse, blown.

CO.,
CHASE -SHAWMUT
MANUFACTURERS,
New
Wir.

Office

and Factory: PAWTUCKET,

R.

I.

S.

York. Representative:

BROWN. 39 Cortlandt
New York City.

St.

THOMAS

G.

Boston,

Western Representative:
GRIER CO. 128 W. .Tacksou Blvd.
Chicago, Illinois.

WESTERN ELECTRICIAN

14

WANTED, FOB
WA*T

timilar

ments

SAXiE and rOR SALE—Immediate

COLUUBT

Delivery

Owners

Sole

WAXTED advertise- 3500 Horse Power
words or
Si.oo an
additional -words sc each.
bibcock & wilcox
in-

/ess),

WANTED.
A

(;ood electrician for all arouod work, especially armature winding and arc lamp repairing.

State sa'an" expected, at;e and reference!. Addrciii BOX 187. care of Western Electrician.
510 Marquette Building. Cblcaiio.

75
100
One 60 or 75
Cycle,
100
or
I

I

K.

W.

One

B.

&
&
&

Two

B,

&

W., 275 H.

&

W., 150 H. p. each, 140

B.

K.

W.

Phase.

Volt, Single

Now

60

Alternator,

Phase.

Send description of machine, price, and date
shipment can be made.
L. B. 382, CALLIPOLIS,

CO

Two

B.

Heine.

FOR SALE.
A

large

Humber

of flexible

armed

electroliers

CONDITION.

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFO. CORP.
27 W.

Ibs.

UO

310
325

h.

p.

H.

p.

MONROE

ST.,

This

Ibs.

advertisements In the

WESTERN ELEGTRICIANr
Immediate Returns.

SECOND-HAND

less

Maxstadt

Fuse Blocks
and Fuse we
manufacture
We can also

Ibs.

uo

ibs.

140

Ibs.

fu-

paper
wire and

ses,

sleeves, fuse

linns. "Write
for prices

and samples.

no. 4io.

Patented March 31. 1891.
Manufacturers of the Maxstadt Patent Improved American Joint.

DAVENPORT, IOWA.

CHICAGO DIE & ELECTRIC
87-91 W. 1.AKE:

CO..

STR.EET. CHICAGO. ILL.

W. Edison Generators, 600
Each $460

ForSale, tour 60.K.

Volts, F. 0. B. Cars, Hamilton, Ohio.

ROSE ELECTRIC

ST. LOUIS.

CO.,

180 K. W. 60 cycle G. E., 2.000 volt.
150 K. W. 60 cycle Ft. Wayne, 1,100
120 K. W. 60 cycle G. E., 2,000 volt.
90 K. W. 60 cycle G. E., 2,000 volt.
200 K. W, 60 cycle Stanley, 2 phase.
150 K. W. 60 cycle Stanley, 3 phase.

I

Want Ads

I

!

175 K. W. Edison bipolar railway generator.
100 K. W. Edison 140 volt.
65 K. W. Jenny 140 volt.
600 H. P. Cooper Corliss Engli e.
28x48 Mils Corliss Ensine.
10x13 Frost Automatic Engine.

volt.

Also Motors, Boilers, Pumps, etc.
Write for our Stoclt List number 51

Resul-fcs. ILLINOIS MAINTENANCE COMPANY.

Dynamos and Motors.

We

Invite correspondence
with those wishing to
buy or sell.

SLATE AND MARBLE.

STREET RAILWAY, LIGHTING AND POWER.
.

Write lor

Fair Haven, Vt.

Catalogue B.

For Electrical Purposes.

JDDi

VAIIUIS

RY.

Everything: ia turned

M^PH
AIL
wfcin P
11

CHICAGO

AU dynamos, motors, metera and transformers
by this Company are at their warehouses
ready for immediate delivery.

listed

FOR SALE.

Alternators 125-133 cycles, 1,100 yolts.
Westlnghon.se, with exciter.
1—200 K. W. Stanley Inductor, with exciter.
2—200 K. W. Wood (3 bearinKs). with exciter.
1—150 K. W. Slallery (3 uearlngs). Ulg bargain.
2—150 K. W. General Electric monocyclic.
2—120 K. W. WestlDKhousc.
1- 120 K. W. General Electric type A. S. 120.
12—120 K. W. General Klectrlc type A. 120.
2— 90 K. W. General F.lectrlc type A. S. i)0.
1— 90 K. W. Westlnghouse.

EdlsonBi-pol.r.

BOILERS.

2— t>6xlG

PURPOSES
PLAIN OR
ENAMELED.

BURMAH SLATE

PORTLAND,

2—48x14
4—44x16

FOR

Electrical Purposes.

1—400 K.W.Wood, 140 oyc.
3-18x30.xl6 Westlnghouse.
1-I5i2.3xl7 McI. & Seymour. 2-1.50 K.W.Wood, 140 c\c.
K W. G. E 125 oyc.
2-15x24x18 Armlngton A Sims 2-120
1-100 K.W Sfnley 2 phase
1-22x33 Buckeye (new).
4-60 K. W. G. E. S'gle phase
1—25x32 Sturfv't, Slide Vah 2— 220K.W.Wes. 133 cvc.
1—18x36 Cummer, 4 Valve.
2-30 K. W. Wes. S'gie phase
,

1—18x30 E. P. Hampson.
1—20x42 Brown Corliss.

ft.

ft.
It.

Horiz'l Tubular.
Horiz'l Tubular.
Horiz'l Tubular.

1—11x16

General F,lectrlc A. 60.
WestlnghJusc.
LarKe stock of direct-current machines.
Send for monthly bargain iheet with complete
list and net prices of machines.
All apparatus
Cully guaranteed.

80K.W.

.lenney 110 V. and
Russell 4- valve pi gine
We iern Elec and
Ball & Wood engine.
50 K. W. Walker A Russell

50 K.W.

engine (new)
43 K. W. Westlnghouse

Stralghtline.

1 9x9 New York Safety.
3— 7Hx7 Westlnghouse.

& CO.

30 K.W. C. it C. A Atlas.
5 K.W. Perritt&Slurtevant.

IMI

\A^

:

'V

NIE.

Pays

to

Get the Best from

Box 24,

Purposes

^'f\irrd?o'; Slates for Electrical
All Sizes of Slate Switchboards.
Best Black Enameled and Marbleized Finishes In Vermont.

&

Russell engine.

II4.-IIS l-iberty S-tree-t,

^ *R tc

.

ELECTRICAL BOOKS.
All

Kinds.

ELECTRICIAN PUBLISHING COMPANY,
ttDlte 51

O Marquette,

CHICAGO.

Northern Wisconsin Resources.

1—400K. W.

Wood.

DIRECT CON'CTEO.

1-14x36 Allis Corliss.
Climax Watertube. 1-18HX18 McI. .t Seymour
National watertube 1-16x18 Lake City.
Abendroth * Root 1-14x14 Weslon Automatic,
Sterlln.i; watertube 2-13x12 Armlngton A Sims.

P.

EDWARDFAIRBONVILLE
P.O. Lock
HAVEN, VERMONT.

VERMONT

ALTERNATORS.

ENGINES.

c

THOMPSON, SON

CO.

It

SLATE

11.

l-.'t75H. P.
3-267 H. P.
l-2'iO H. P.

ELECTRICAL

I
I

THE BEST

3T.

4-60 K.W.
3—350

Vl
AI

GENERATORS,

4-BOO K. W. Gen'l Electric.
1-120 K. W.C. AC, 6 pole.
1-100 K. W. C. AC, 6 pole.
2—150 K.W. Edison lil- polar.
2—100 K.W. Gen'l Electric.
2-100 1\.W. Edison Bi-polar.

UANTTFACTtTBER,
FAIR HAVEN, VERMONT.

TUUnUy

Write for List of Machines.

ILLINOIS ELECTRICAL MFG. CO., PEORIA, ILL,

Only Finn In Vermont who makes a Specialty of
Manufacturing and Drilling Small Slates
for Electrical Purposes.

THE MONSON

ELECTmcnf

BLDB.

Repairs AND Segond-Hand Machinery.

Chicago.

J^-eZ 5.CUNT0N

MARQUETTE

CHICAGO.

ELECTRIC SWITCHBOflRDS.

ill

SCHUREMAN & HAYDEN.

1625

BROS.

Slate.

4- 7SK. W.
6- GO K. W.
2- 60 K. W.

wire. This joint is absolutely perfect and costs

TD

CHICAGO.

and "For Sale"

d

:

illus-

Whitehead Machinery Company

PLACE YOUR McNAMARA
"Want"

St.,

copper

styles of
Ibs.

Columbus, Ohio.

Irlnsc

140 S. Clinton

in

tration represents one
of the many
d i f f er e n t

furnish

each,

Made

joint

OLD BELTS Western Electrician

SCRAPS. ANY Size OR

WE

lbs.

UO

adveitlse.

money than any other
on the market. Our Tinned Steel ,7oints are especially adapted for iron wire, and
give entire satisfaction wherever used. Prices and samplee on application.
No. 882.

60-K. W. EDISON, 500-VOLT.

or brackets verv cheap. Old material and machinervofall kinds purchased. WALSH'S SONS
&. CO.. 261 Washington St.. Newark, N. J.

WE OKBUY

150

p. each,

we

for use.

operalloK at L. Holder Brewlog Company,

MOTORS WANTED.
ST. LOUIS.

patent

the United States and Foreign Countkies.

14, 1000, in

and tinned steel, for co|iper and galvanized iron

Id Davenport, Iowa.

Om

Now

ROSE ELECTRIC CO.

p. each,

P. each,
operatlog at Slater CottoD Compaay,
Pawluck.l, Rbode Islud.

Two HeinS

SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

W., 285 H.
W., 275 H.
W., 175 H.

p.
125
Abov« six boll.rB lo Watcrbury, Coaa.

Alternator, 125

Volt, Single

ur joints under the

This cut represents the
Maxstadt patent Improved American Joint, ready

BOILERS
Three B.

Cycle,

i

heine'Yafety
Two

One 60

Patented Auuust

Maxstadt Patent No. 655,905

of the

We manufacture

POSITION
sertion:

1903

14,

advertise-

ujords or less), S'-S^ an
insertion; additional words ?c eacA.
{jo

ments (jo

March

Preserve

Your Copies
OP THB

nm

BINDERS

$1.00

Western Electrician

EACH.

W.

ELECTRICIAN PUBLISHING

t

•*nit«

610 Marquette Building,

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood tlmberand splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the hest. Interesting hooklets, maps, etc., are yours for the asking.
tunities

....
CO.,

H. KILLEN, Land

&

Industrial Com'r;

JAS. C. POND, General Passenger Agent,

ciucitei*

Wisconsin Central

Ry.,

MILWAUKEE.WIS.

REPAIR SHOPS
EDISON COMPANY
CMICACO
TELEPHONE MAIN
76 M ARKET STREET, CHICAGO.
"urorArK^ar
OPEN DAY AND NIGHT.
Dynamos Armatures,

Correspondence Solicited.

FIRST-CLASS EQUIPMENT THI

Motors, Arc Lamps,
Fans, Instruments.

—

.

Marcli

Wester^t electrician

190^

14,

I

I

H

WE BUY AND SELL ALL KINDS

M
o

MACHINERY
DIRECT-CONNECTED UNITS.

CO

300 kw.,

General Electric 500-;j50-volt Generator, direct connected to
Tandem Compound, 16 and 30x48 Whetherill-Corliss Horizontal Lefthand Engine.
200 kw Westinehouse, M. P. 8, 500-550-volt Generator, direct connected
to 18 and 30x16 Westin^house Engine; generator entirely rewound and
engine in excellent condition.

frames for f6,
I,
'A, ^, M,
54, l!4, 2 and 3
horsepower with speed reductions of from 5 to
on

five
1

i

frames

steel

form

ventilate

187| kw., Westinghouse,

B

.

<S

efficient,

50 kw.,

durable motor

built for lasting

P.

8,

120-volt Generator, direct connected to

Eddy Compound Generator,

Harrisburg Ideal Engine.
25 kw., 250-volt Westinghouse Genf

and severe

^HHsn^^H
^^^^^^^^BmJ^^^t/

0>

motors and

rators, direct

connected

7a

^
v»

69

RepairShop

OPEN DAYAND NIGHT
TELEPHONE

US.

Armature
to self-oiling

Compound Wound

Fields

Rewound

Generator*

with 9^x10 Armington & Sims Engine.
125 volt General Electric Generators, direct connec'ed
Triple Expansion Marine Vertical Engine.

— 25 kw.,

2

dynamos for special purposes.

to

one

CENERATORS-500

THE

COMPANY,

LWAUKEE.

for Bulletin No. 55.

RAILWAY GENERATORS.
2—500 kw., G-pole General Electric.
2—225 kw., 6 pole General Electric.
2— 200 kw., 4-pole General Electric.
1—200 kw., M. P. 6, Westinghouse.

HlCKEL{^TE.
Express Trains

5

M. P.

4,

3

2

1

1

1

Seymour.

—13x12 Armington & Sims.
— and 20x12 Westinghouse Compound.

CHICAGO.

10.^

1—COO

& Sims.

&

H. P. Climax.

2 T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H. ,75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6 6 amp.

M. D.

A large assortment of Arc Lamps all In good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

>

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse

60-cycle. 2-phase,

2,200 volt generator, belted to one 24 and 48x

60 cross-compound condensing Cooper Corengine, complete.
K. W. G.E. 3 phase, 60 cycle generator,
complete.
Two 100 K, W., G. E., 1100 volts monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, comliss

Two 100

,

One hundred and eighty 25 H. P. motors new
and complete wUh pinions, gear and gear
Controller!.

factory.

'

One 30x54 St. Louis Corliis.
Two 24x60 Lane & Bodley.deilgned

-

for rolling

mill work.

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double Wheelock.
One 20x42 Wheelock,
One 14x42 Hamilton Corliss.
Two 21x18 Armington &, Sims.
Four 16 and 22x22 Houston, Stanwood &. Gam-

Two 16x20 Porter-Allen.
Two 15x20 Automatic Russell.
One 15!^xl5 Armlngfon & Sims

high speed

simple automatic, 270 R. P. M.

One 15x15 Armington & Sims simple automatic,
270 R.

M.

P.

One 131^x15 Armington & Sims high speed
simple automatic, 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
Four 66x18 with 66 4-inoh

tubes.

A

complete

battery at a great bargain.

Three 66 x 14. with 66 4-mch tubes.
Two 72 in. x 18 ft., with 66 4-inch tubes.
Five 60x16

ft.

high pressure boilers.

Two Sterling Water Tube Boilers. 260 H.P.each.
Two 500 H. P. Hazelton.
One 60

WRITE FOR OUR LATEST CATALOGUE.

MONON ROUTE

FRAMKJ.REIC^i>n, nui-wi.

.

FERRIS WHEEL.

CIIMNit^I

'%VH.MnXIEL

W

tached.

No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush. 125 light, 9.6 amp
No 98 Brush, 120 light, 6.6 amp.

IANAP#.IS
AND

Volts.

Two
Two

ARC GENERATORS.

UISVI1J.B

O

I

ble, cross-compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17s 14 cross-compound Ideal.
9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.
Three 17x18, Skinner, with air cylinders at-

Wilcox.

2—66x16 Retura Tubular.
2—66x18 Return Tubular.

bo traval betwee

1

W., G. E. design, 14 pole, for direct
connection, at a speed of 120 R. P. M.
Edison.
Four 60 K.
Two 46 K. W. Edison.

Six 36

BOILERS.

LUXURIOUS PARLjOR^ANDDININO
CA.RS BY DAV.
PALACE SLEEPING AND COMPARTK«Er<4TOARS BY NIGHT.
G TRAINS D.A.IUY BETWEEN
CHICAGO AND THE OHIO RIVER

GENERATORSTwo 210 K.

ENGINES.

7—163 H P. Babcock
5—250 H. P. Climax.

St.

W.

W.

and 60x60, Cooper cross-compound,
non-condensing, new, never shipped from

Corliss.

— 16x42 Greene.
— and 16ixl2 Cross Compound Armington

OALAHAN, CA.,

1-iICA.C

SixT. H., D62.
One Edison No. 20, 60 K.

eases.

—

:

100 K. W., 4 pole.
100 K. W., 6 pole.

Electric,
Electric,

Six Edison, No. 60. 175 K.

One hundred and eighty "K"
Twenty-hve K-2 Controllers.

12

—

Through Sleepinff Cars, Day Coaches and DinIndiTidual Club Meals ranging in
price from 35c. to 81.00 also service a la carte.
Ask your Ticket Agent for tickets over the
Nickel Plate Road, or address

I

Two General
Two General

plete.

2^26x48 Providence Greene.
2
18 and 30x16 Westinghouse Compound.
3
18ixl8 Armington & Sims.
1— 18ixl8 New York Safety.
1—20x48 Harris-Corliss.

ing Cars,

Adams

side of puiley.

One General Electric, 250 K. W.
One Westinghouse, 175 K. W.

1—7x8 Payne.

THROUGH CLEVELAND AND BUFFALO.

3

—D62 Thomson-Houston.

H.,

STREET CAR EQUIPMENT.

1—18x48 Geo. H.

1

AND

I

80 kw., General Electric.
80 kw., Detroit.

— 13 and 23x17 Tandem Compound Mcintosh &

ALL P OINTS E AST

I

2—

ENGINES.

OHIO AOO
Y.

Edison Bipolar.

— 14x14 Rice Automatic.

2—10 and 18x20 Payne Compound.

JOHN

,

— 90 kw., Thomson-Houston.

1

1

Every Day Between

'Phono Central 2057.

2

Westinghouse.

,

OFFERS

3

— 100 kw., 4-pole General Electric.

1—100 kw

2—150 kw., M. P. 6, Westinghouse.
2—110 kw., 4-pole Eddy.

1

IIl,eMetflJorf£.Chicagof§tj£OuisKIl

— 175 kw.

1—100 kw,, 4-poIe Walker.
3

270 K. W., arranged to be driven
with a single pulley clutch coupling on each

FourT.

2—250 kw., G. E., 2,400 volts, 50 cycles, 3-phase.
2—200 kw., G. E., 2,300 volts, 40 cycles, 3-phase.
1—150 kw., Stanley, 1,000 or 2,000 volts, 133 cycles.
2—120 kw., G. E., 2,000 volts, 125 cycles.
2—120 kw., G. E., 1,040 volts, 125 cycles.
1—100 kw., G. E., 2,080 volts, 60 cycles.
1—60 kw., G. E., 1,040 volts, 125 cycles.
1— A35 T.-H., 1,000 volts, 125 cycles.

MECHANICAL APPLIANCE

Volts.

TwoT. H.,500K. W.

ALTERNATING.

Send

^)

0>

125 volts, direct connected to 13x13

25 kw.. General Electric, 110 volts. 4 pole,

Ml

C9

v^H|^^^^^^|P/'

Ball Engines.

use.

We build special

fi>

j^^^^H^ .^Pv^^^^^Hw
^^^^^Sb^- ^^^^^^H

year old.

armatures.

An

M.

Westinghouse Compound Engine.
50 kw.. Commercial, M. P., 12.5 volts, Compound Wound Generator, with
8i and 13x12 Armington & Sims Tandem Compound Engine.
One

and

wound

coil

o
w

^^^^m
jBVr -^-^Hi^
''^^H> iul^^^K

,

Multi-polar type with cast

dynamo

aifc

^HI^HB*L^^H

^3

^B

m
m^o

^
Wi'^^
Jx

Steam |j
E

Electrical and

Watson Back-Geared Motor.

Built

We Buy or Sell

ft.

Ferris Wheel, electrically driven.

AT A BARGAIN — A
p ant of 300 K. W.

complete Edlson 3-wire
capacl'-y.

wire or write us giving
requirements of machinery' wanted or for

It will be profitable to

CHARLES
S

II

Broadway,

NEW YORK.

E.

DUSTIN GO.

Storehouse, ORAHGEBURGH, N. Y.

sale.

JOHN

A.

STEWART ELECTRIC

430 Sycamera

CO.

Factory and Warehouse:

Offices:
SI.

LUDLOW, KY.

CHA&HROCKWnU.

CI N CI N N A T

I

,

O H ai
I

1^
^.

—

.

.-.,„.-^.-^^

>.^>.

—

Western electrIciaM
-^

FISHER ELECTRIC CO.

ELECTRIC

SUPPLIES

AND CONSTRUCTION.
WE CARRY A FULL

H. N.

LINE.

EIMG

Braiding, Taping,

304 PEARL STREET,

#-^^

I

^^H^HHv

Consulting Telephone Engineer.
Plans, Speciflcatlons and dupervlBloa of lafltallatlon ot complete telephone plants.
Special Reports on Telephone
Prcpertles and Apparatus.

Bldg., Cleveland, Ohio.

411 Electrical

RUSSELL W. KNIGHT,

BLAUVELT, Agent

Treasurer

FT COIVIP/VIMY

MANUFACTURERS OF

ng, Cabling, Stranding, Polishing

NK

^A.S-riN<9S

A.

and Measuring Machines. Cable Covering Braiders

SPIECIAI_-rY

PROVIDENCE,

-

R.

1.,

U. S. A.

AutomatiG TelephoneSm
Privacy

Promptness
Precision

^1

Profits.
lb.

Automatic Electric Co.,

SCHEEFFER
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaffected by Allet4i^tJbns or Lag In
Alternating Currents.

A Highly Sensitive and Accurate
Meter.

DIAMOND METER
PEORIA,

ILL., U. S. A.

CIticago,

METtR
WITHOUT
CASE

INTEGRATING WATT-METER.

MKTCn WITH CASE.

i^^

f^ r Insula-tins Elec-trical \A/iros

Winding Twinn

r"

14,"

STANTON, LE ROY W.

LEICH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO ISTOP THE BATTERY FLOW.
MO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
6IO WILSON AVE., CHICAGO, ILL.

J. F.

ach inory

Marcti

-

FENNER, President

IME\A^
IVI

p-

CO.,

€/.

S. A,

March

14.

WESTERN ELECTRICIAN
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INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

»7

THE STATEMENT

IN

Workmanship,
GIVEN BELOW PROVES THAT A

Ef¥Iciency and
Durability.
It Is

Clear, Distinct and Powerful.

STROMBERG-CARLSON APPARATUS

IMPOSSIBLE
to

become packed

or deadened.

We

manufacture a full line of public ex
change central energy and generator call
Telephones and multiple and trunking
switchboards.
Correspondence solicited.

PATENT ALLOWED.

IHTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

CO.,

CHICAGO,

U. S. A.

Out

almost

all

the telephone apparatus

STROMBERG-CARLSON make.

The
requires Capital,

in

NEBRASKA
is

It

onl y

"CENTRAL ENERGY "exchange

apparatus.
THE ABOVE STATEMENTS CAN BE

as well as Patience, to make a

C.

SUGCESSFULTELEPHONE.

W. BARTLETT, Kansas

EASILY VERIFIED.^

City, Mo., state Represenlative.

THE COST OF MAIKTENAKCE OF

TELEPHONES

IS

S.-C.

PRACTICAI/L.Y

WOTHIIKO.

AMERICAN

ABSOL,VTE SATISFACTIOK

CENTRAL
ENERCY

GUARANTEED.

TELEPHONES ^^^'^f
ARE A SUCCESS

LET US SEND OUR

ELECTRIC

AMEBICAW

TELEPHONE

STROMBERG-CARLSON TEL. MF6. CO.

CO .

39 JACKSON BLVD., CHICAGO

AND TALK PRICES

S"C

in operation is using

Electrical

Knowledge and Good Mechanics,

CATALOGUE

MAN

NOT EXPERINTENTINC WHEN
HE BUYS
IS

Genl. and Eastern Sales Office:

Sales Dept.:

ROCHESTER,

CHICAGO,

N. Y.

ILL.

The World's Largest Independent Telephone Supply House |
X

^^ e are the largest

^
:

Write us for quotations on Magneto and

^

Our Magneto Telephones have never been equaled.

Common

Battery Telephones, Switchboards,

all

kinds of Wire, Cables, Cords and

Construction Material.

Kellogg:

^
^

Y

because our telephones and telephone apparatus have been proved beyond a doubt the best.

Switchboard and Supply Company,
T

GREEN AND CONGRESS STREETS, CHICAGO.
346 Broadway,
NEW YORK CITY.

The

Electrician Publishing

Chicago.

Write

Headquarters

Cc, 510 Marquette

Electrical Building,

Keystone Telephone Building,

CLEVELAND.

PHILADELPHIA.

Bldg.,

^
^

lOM

for all latest Electrical Books.

THE BECKER TERMINAL HEAD.

for Catalogue.

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

SWITCttBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO, IN D.

25-pair Eecker Termin^il

A

Head with

lid securi^d to "head

and fuses

in position.

sneak currents or high potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. Wecan supply anything In the telephone line. Prices reasonable.
practical, absolute protection against lightning,

CENTRAL TELEPHONE AND ELECTRIC
Chicago Office:
69 W. Jackaon UouL

Post-Glover Electric Co.,
Cincinnati Agents.

CO.,

909 Market

Street,

8T. LOUIS.
W. Q. Kagal Electric Co.,
Toledo [O.) Agents.

—

WESTERN ELECTRICIAN

i8

27-34 RIALTO BUILDING. CHICAGO, ILL.

•H

KOG4M

Jersey City, N.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

J.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the Improvement of powers, will find It to their interest to confer
with us, as we are willing to guarantee results where others have failed, do
matter what make of turbine has been in use. STATE REQUlREMBNTa

iium

\mti»uatnttm tidktMtm

i

The Evans-Almirall Hot Water System of Central Station Heating.
NO BACK PRESSCKE. ONLY ONE LINE OF PIPE NEEDED.
SEND FOR CATALOGUE.

AND SEND FOR CATALOQUE.

EVANS, ALMIRALL & CO.,

205 MONADNOCK BLOCK,
CHICAGO.
BOSTON.
Pllli i|pniPnP*<Vi>w '**"" '
iP'W'^P

NEW YORK.

I

MORGAN SMITH

S.

^^ll

ELEVATING,
CONVEYING.

JEFFREY

POWER
[RANSMISSION

"mf

For Electric Light, Power and Railway
Also Paper and Textile Mills.

THE JEFFREY MFG.-CO.
COLUMBUS. 0.

ARE YOU LOOKING FOR MONEY?

Stations^,

prepared to

GUARANTEE ABSOLUTE SATISFACTION
Write for References in your Locality.

buy WALRATH 045 OR OASOLINE ENGINES
and get

light

on the subject.

The Replogle

THE WALRATH
It will produce as good a comroerciai light as that of an auto-

The

matic steam engine, either belled
or direct connected generator.
Simple, Economical and Eeliable.
tend for Catalogue \V.

HOMESEEKERS' EXCURSIONS
First

WORKS MFQ.

Limited.

Train

—TO

CO.,

MARINETTE, WIS.

.

Famous

CHESAPEAKE AND OHIO RAILWAY
VIRGINIA,

'^:r-

Pioneer

and Third Tuesday Each Month

—VIA—

MARINETTE IRON
.

Works,

Governor

HIGH & CHESTNUT SIS., AKRON, OHIO.

Received the Highest Award at
the Pan-AmericaD Exposition.

.

CO., York, Pa.

Governors

whZ

FOR CATALOGUE,

IVe are tioiu

If so,

1903

M'CORMICK TURBINE.

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree o{ fineness. Ask for booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

14,

Telephone: Harrison 3030 and 3631.

/^ARBONS

t

March

of the

NORTH AND SOUTH

CAROLINA.

World.

AGENCIES—
For rates and information apply to

301 Flsber Building, Chicago.
619 Stevenson Building, Indianapolis,
703 Kljou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co.. 100 Boylston St., Boston.
strong, Carlisle

& Hammond

I.

P.

Co., Cleveland.

SPINING, N. W. P. A. C. & 0. Ry.
234 Clark St., Chlcaeo, III.

Chicago— St. Paul— Minneapolis
VIA

The

.

St. Paul Road.

(Chicago, Milwaukee

&

St.

Paul Ry.)

Equipment and Service

-

THE ONLY KNOV/N METHOD
KEEPING BOILERS CLEAN AND FREI OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

Unequaled.
Time

maps and information
furnished on application to

MECHANICAL BOILER CLEANER
WR.

MASON Manager.

4-13

F. A.

CO.

tables,

MILLER, General Passenger

Aeent,

Chicago. VJ.

WESTERN UNION BuiLDING. CHICAGO.

I/earn to Draw

SAMSON TURBINE
you are contemplating the improvement of a water-power where a
will be required, we can interest you.
This is especially
true if you wish to use the TURBINE for driving GENERATOR or
If

TURBINE

DYNAMO.
HIGH EFFICIENCY

K

.

BALANCED GATES,
embodied

in the

at

.

.

REDUCED GATEAGE, QUICK SPEED,

are just a few of the

SAMSON.

Write Dept. D.

many

points of excellence

for catalog.

^

stiown ih illu.ittation /j a
iLliO JJUuli xlf-instri/ctorfor/iomesti/dy
andJCTSCticem thearCc/tmaiAHICALnRMnm
formffllfEEiJ. 7tAaiim.3TJ.£UCniICIAMJjmTAL WORKER} and aJI interested ID Draftins for

/jvrrc RTirtTf

^opprscticciwdliasbcc/i pr^paredin -^
plain practicaHanQt,'aae,andjlliairated b/

JAMES LEFFEL &
REG.TRADE MARKS
'

JhE PHOSPHOR

CO., Springfield, Ohio, U.S.A.

BRONZE SMELTING CaQMITED,

2200 WASHINGTON AVE.,PHILADELPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE

'

\

INGOTS,CASTINGS, WIRE, R0DS,'SHEETS, ETC.

n,

,/./,r-i

Jf„„ ,r-

— DELTA

CASTINGS,

METAL

ST.-MVIPINGS «nd

FORCINGS

FHE TELEPHONE HAND-BOOK
BT

praotloil

cfias/amj. Ttic bookJ.i fid 7?dMnxlyboirnd

wsreen d/ct/i,go/deds'ej and titles, .>ize

7XlO'/iin. .printed OD.fmcpaper l/ponreceipt ctpricc. tiie book xillbeseni to any
adarcjs> prepaid, money rett^rned if not.

HKBBERT LAWS WEBB.
Price 91.00.
Th« oniy complete and

TJiclxafdj diYjded into 26 diitcrcm .jji/B/ectJ

compnx I/ic fi/ndameDt^alpnnapsh
ofdrawing'. eacJi neadiris' beiaa inorvm/ily
treated
Ttiere are320pa$e^J00j//LDtr<3tiow3rxi

jyj>ic/}

3.S represented

work

Order to-d^y.

PricE®2

ot Its kind OD the market.

PUBLIBHED BT

THE ELECTRICIAN PUBLISHING CO.,
Suite eio Marquette BuIkUni, CIiloa(<

Post -paid

THEO-AUDELi^a).

EDUCATIONAL BOOK

63 FIFTH iWE

HUBI.ISHER.a

I

NEW" YORK I

March

14,

WESTERN ELECTRICIAN
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford

an excellent means for pumping water for House serTice, Hydraulic Elevator service
and Mills desiring an independent water supply, also for Mine Work and

Factories

:

:

:

WATER WORKS SUPPLY.
Can be located wherever
after

once

installed.

electric current

We make

is

available,

steam and power

:

or no attention
;::::::::::::

and require

little

PUMPING MACHINERY FOR ALL

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wiieels

THE STILWELL-BIERGE & SMITH-VAILE
DAYTON, OHIO,
New York:

BIdg.

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
BIdg.

FREDERIC NELL, 97 Queen Victoria St., London, Bng.

E. P. AUSTIN, Smith BIk., Pittsburg.

141

Chicago: 311 Dearborn St.

Broadway.

Philadelphia: 619 Arch St.
Cleveland: 1116
New Orleans: 304 Hennen BIdg.
Sales Agents:

00.,

U. S. A.

New England

ELECTRICITY MADE SIMPLE.
233 Pages.
108 Illustrations.

An item worth

considering at thie present price
of coal. Special designs

A BOOK DEVOID OF TECHNICALITIES-SIMPLE, PLAIN AND UNDERSTANDABLE.
There are many elementary hooks aDout electricity upon the market, hut
this Is the first one presenting the matter in such shape that the layman
may imderr^^nd It, and, at the same time, not written in a childish manner.

ELECTRIC LIGHT and
POWER PLANTS. See

for

our free booklet "Creen's

Economizer"

This Uttle work is not Intended for the instnictloH of experts, nor as a guide for professors.

for de-

The author has endeavored to bring the matter
down to the level of those whose opportunities

tailed information.

for gaining Information
Have been limited.

THE GREEN
FUEL

ECONOMIZER

Cloth $1.00.
Paper
.60.

By CLARK CARYL RASKINS.

on the branches treated

Four chapters are devoted to Static Electricity;
three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Electro-Magnetism; one each to Atmospheric

CO.,

Matteawan, N. Y.

Electricity; Lightning Rods; Eleetro-Chemistry:

Applied Electro-Magnetismj Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other rhan Chemical.
The large number of examples that are giveiu
to illustrate thepractlcalapplicationof elementary principles is gaining for It a reputatI,on as a
text book for schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.
FOR STUDY OR REFERENCE.

Sole maaofactafers Id the U. S. A.

ELECTRICIAN PUBLISHING CO.. 510 marouettfbldg., CHICAGO.
W«^MMM«l^«MMMi**AMM •

ELECTRICAL BOOKS
the only large stock of electrical books carried in the
If you do not find what you want in the
write for complete and up=to-date book catalogue.

Make your book purchases from
West.

Prompt shipments guaranteed.
following

list,

Price.

Price.
cloth binding
$1.00
Hand
Book,
cloth
binding...
Badt's New Dynamo Tender's
1.00
1.00
Badt's Incandescent Wiring Hand Book, cloth binding
1.00
Badt's Bell Hanger's Hand Book, cloth binding
Badt's Electric Transmission Hand Book, cloth binding. . 1.00
1.00
Dobb's The Inspector and Trouble Man, cloth binding
1.00
Steven's Mechanical Catechism, cloth binding
2.00
Hawkins' Catechism of Electricity, leather binding
2.00
Practical Electricity, leather binding
3.50
Thompson's Polyphase Electric Currents, cloth binding.
1.00
Varley's Electro-Magnet, cloth binding
2.00
Buckley's Electric Lighting Plants, cloth binding
1.00
Haskins' Electricity Made Simple, cloth binding
1.25
Haskins' Transformer, cloth binding
Houston's 2-Tolume Electrical Dictionary, half leather, very
cheap, half price
6.00
2.50
Watson's Electrician's Handy Book, cloth binding
binding.
..
1.50
Trevert's Armature and Magnet Winding, cloth
Trevert's
Machinery, cloth
to Build Dynamo Electric
binding
2.50
Trevert's Experimental Electricity, cloth binding
1.00
'
Trevert's Electricity for Students, cloth binding
1.00
Trevert's Electric Railway Engineering, cloth binding
2.00
1.25
Allsop's Bell Construction, cloth binding

Trevert's Electrical Measurements for Amateurs, cloth bind1.00
ing
Allsop's Telephones, Their Construction and Fitting, cloth

Webb's Telephone Hand Book,

binding

.

1.25

1.25
Allsop's Bell Fitting, cloth binding
1.25
Allsop's Induction Coils, cloth binding
3.00
Bell's Electric Power Transmission, cloth binding
2.50
Bell's Distribution for Electric Railroads, cloth binding
Cushing's Standard Wiring for Electric Light and Power,
leather binding
1.00
Hanchett's Modem Electric Railway Motors, cloth binding. 2.00
Houston & Kennelly's Electric Transmission of Intelligence,
cloth binding
1.00
Houston & Kennelly's Electrical Measurements, cloth blad-

.

.

ing

1.00

&
&
&
&

Houston
Houston
Houston
Houston

How

Kennelly's
Kennelly's
Kennelly's
Kennelly's

Electric Heating, cloth binding
l.OO
Electric Arc Lighting, cloth binding. 1.00
Electric Motor, cloth binding
1.00
Electric Street Railways, cloth bind-

ing

&
&
&

Houston
Houston
Houston

Kennelly's Electric Telegraphy, cloth binding..
Kennelly's Electro Therapeutics, cloth binding.
Kennelly's Electricity Made Easy, cloth binding.
Merlll's ESectrlc Light Specifieatlons, cloth binding
Wiener's Dynamo Electric Machines, cloth binding
.

ANY OF THE ABOVE BOOKS SENT PREPAID ON RECEIPT OF

1.00
1.00
1.00
1.50
1.50
3.0O

PRICE.

ELECTRICIAN PUBLISHING CO.
SUITE 510
hNMWmWMMMMA

MARQUETTE
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CEDAR POLES

Producers

From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
1

I

Wholesalers of

jV

White Cedar

i\^

C.n. WORCESTER CO.

ProduoU.

MARINETTE.WIS.

LOW

LARGE STOCKS

KCo
...HIGH QUALITY POLES...
STAMPED ON A POLE BUTT
MBAN5 that it has been accepted

PRICES

worthy

WHITE AND

DAR POLES

Offered by

8c

COAL

LUMBER EXCHANGE

1129 -50-51

Southern Cedar
NO ROTTEil BUTTS.

tfie

K. S

by a

Inspector as

critical

among many thousand

& S

Co.

MICHIGAN POLES
At best

CHICAGO LUMBER

of a place

prices consistent with the best Quality.

KELLOGG SWITCHBOARD AND

CO.

Correspondence Solicited.

SUPPLY COMPANY,

GREEN AND CONGRESS STREETS, CHICAGO.

MINNEAPOLIS, MINN.

Are the Best.

POLES

POLES
(WHITE CEDAR.)

D.W. PHELAN,

POLES

277 Broadway, NewYork

WRITE FOR PRICES.

THE

0. C.

LUMBER

HUEBELCO.,

G.J.

CO.,

VULCAN MICH.

20th CENTURY

LAUNCHES

M.KLEIN &

LINE BUILDERS'

W.

We Make

SiON.

&

TOOLS

FOK

TROLLEY

of

LINE

Telephone

Construction

Poles.

SONS,"%VAa"o';rL-'^'

OUT.

RACINE BOAT

TIES.

30,36 and dO ft.
Sand 7 In. Tops.

a Specialty

tells about them.
interest to all linemen. Get

MATHIAS KLEIN

STERLING & SON,
MONROe, MICH.

Our Tool Book
It ia

C.

Eleven Pole Yards in Michigan.
Wholesale rroducers for 20 years.

of
a copy now. FREE.
Headquarte'S for Linemen's Tools.

spring will soon be here and
you will want a launch, a sail
boat, a row boat, or a canoe.

LET us FIT YOU

POLES

AS SIMPLE AS ITS NAME

Always

In

Stock

POLES

MANUFACTURING COMPANY
The Tej^ephone
By

J. E.

HOMANS,

Central Manufaoturin; Go.
A. M,

352 pages.
Cloth, Price $J.OO.

up-to-date, practical treatise on the
installation, care
theory,
construction,
and management of telephones and their
appliances.
Sent prepaid on receipt of price.

An

BOX
The
craft.

13,

ideal

Th*

Speedy,

RACINE, WIS., U. S.

A.

gentleman's pleasure

launch that floats.
simple and reliable.

Electrician

finest

lafe,

510 Marquene

7ellov Flie,
OtOBg Aias,
Looutt Flu,
Oal: Flis, Electrical Uoslliigs, Oak Btaetots.
LABOB ATOCKB UN HAND.
DeUTered prices quot«d, F. O. B. can, your city,

^-WRITK
in

any qoantlty.

BUY YOUR BOOKS

Publistiing Co.,

TBOU THB
Building,

Cliicago,

III

Electrician Pub. Co.. B

LAUNCH,$150.00
16 FT. FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00

KJS.

1

Marquette BIdg., Chlcigt.

15 FT. FISHING

Send 10 cents
trited

for 8o-pag* illui-

Cktalagne giving

the truth

?5D''^.'jils"""^
CEDAR POLES
UPON
SPECIAL PRICES

'

in detail about tba beil boats built.

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

Minn

March

14,
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CEDAR--PDLES
LINDSLEY
BROS. CO.
(MICHIGAN POLES) CMICAGO.
ADDRESS

INqUIRIES TO

THE LINDSLEY BROS. CO.

(WESTERN

•

P OL.ES ) SPDKAN E. WASH.
TRIBUNE BLDG. CHICAQO.

GENERAL OFPICES

YOUR "RUSH" POLE ORDERS.

-r
have all the standard telephone and railway sizes and there
no disputing our reasonable prices. Address your order to

20 FOOT TO 30 FOOT CEDAR POLES.

We

is

MALTBY LUMBER COMPANY,
BAY

Dept. C.

CITY, MICHIGAN.

We are offering these short lengths for early
spring delivery at low prices. Ask us to-day.

THE MORSE CEDAR COMPANY,

Shingles,
Posts, Etc., Etc.

Saginaw, Mich.

WHITE CEDAR POLES
Hall L.Brooks
tomahawk,wis.

POLES.

BERTHOLD
& JENNINGS,
ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

80

ft.

CROSS
ARMS.
LONG LEAF

PINE AND FIR.

Chemical Building.

CEDAR POLES

IDAHO, WISCOHSIN,

MIOHIGAM

......

FOR TELEPHONE, TELEGRtPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IN IDAHO AM) AT WASHril'KN'. PI.IMMKK -AND URVLK. WISCONSIN.

JOHN.

H.

FOWLER

GENERAL OFFICE:

CHICAGO.
1705 FISHER BLDG
Wisconsin, and
J Washburn.
.

n
Branchu n«:«.r
Offices,

FOWLER-JACOBS

.

j

jpokane. Washington.

.

CO.

YARDS - ACvy OULUTH,AUMM.- FLOOOWDOO, MWN. - WEUERS.MINN.

""VIKT.^

POLES, TIES, POSTS.
W*

PRODUCERS.

.

want your

Inquiries always.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

UCD LunDCn
IIURCD uu.,
DMm. cm
ruLmcii
Pfl

I

.

Cedar
Idaho-Montana.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hand

the best pole
4.

YARDS AT:
IMINN.,

DEER RIVER, IMINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.

in

the market for

ELECTRIC LIGHT

WORK

Ytiiow Pine Cross-Arms. Locust and Oak Pins.
Asit (or Prices.
Large Slocli Always on Hand.

STANDARD POLE

&

TIE CO.,

-

505 VENEZUELA BLDG.,

NEW

YORK, N.

P©LE DEALERS ADVERTISING
IN

Poles

'

THE

WESTERN

ELEC-

TRICIAN OBTAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

Prices.

Address B. F. VREELAND, Denver, Colo. (Main Office.)

WALKER, MINN.,
KERRICK,

White Cedar Poles
TROLLEY

MERCHANTS' NATIONAL
bank bldg., Chicago.

WESTERN CEDAR P0LES4ow
Stocks:

"

jajaj
ILIIIa
SOUTHERN
^^^^'^

IZMNfWPlfWOOO

CEDAR POLES
CARNEY BROTHERS COMPANY
6IO Chamber

of

Commerce, CHiCACO,

ILL.

Ai-C

fWfAM

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN

CARNEY

BROS.' SPUR,

MINN

Idaho Cedar Poles shipped direct from Idaho

Y.
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Westinghouse Low

^

Equivalent
Lightning Arrester
Resistances so arranged

Freest possible discharge path to ground.

as to instantly withdraw the arc which tends to follow the passage
«

*

©

k;>u3

of the discharge.

Spark Gap Units made up

o

of

the

t

f

known non - arcing metal
which has made the Westinghouse
well

[^E
Gap Unit

for

Low

Equivalent

Arresters so successful.

Arrester.

For particulars address

Westinghouse
/

Electric

\

&

Mfg. Co.

Pittsburg, Pa.
Sales Offices in

all

Large

Cities.

Westinghouse Fan Motors
Season 1903
For Either Alternating or Direct Current Circuits,

Bracket

High
The same motor may

Starting

any

Desk

Types.

Low Wattage

Torque

be used over a wide range of voltages.
in

or

Fan may

be turned

direction

Complete stock

of all styles

For particulars addreis

Westinghouse

Electric
Pittsburg, Pa.

Sales Offices In

all

Large Cities.

&

Mfg. Co.

Variable Speed

1903

March

14,
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FARIES ADJUSTABLE

LAMP HOLDERS
be Instantly placed where it
needed. Made for shop, factory,
store, office, residence— in fact wherever the incandescent lamp is used.
is

WE MANUFACTURE:
Chandeliars,
Pontables,
Brackets,
Desk lamits,
Olusters,

Canopies and

All Sixes ana Styles of
Shatles and Reflectorsm
Goodm carr/e<#
Sand tor
by all principal

EDISON PRIMARY BATTERIES
Formerly known as tbe Edison- Lalande.

CONSTANT CURRENT,
NO LOCAL ACTION,

FOR GAS ENQINES,
SLOT MACHINES,

WILL NOT FREEZE.

AUTOMOBILES,

LIQUID TIGHT

RAILROAD SIGNALS,

CELLS FOR

CROSSING BELLS,

SMALL MOTORS,

PORTABLE
WORK.

ETC.

Fell Description la

.

With vthe "Wood" pattent cam-locking suspension Kooks shipped >vith
Type A tra.rvsformers, a-fter the
transformer is set in place it can
be locked fatst to the hooks by a
couple of ta-ps withatha-mmer— or
a pair of pliers. And there need
be no frozen fingers or loosely
h\jng transformers.

.

Booklet No.

FORT WAYNE

ELECTRIC WORKS
i.

"Wood" Systems.
MAIN OFFICE AND FACTORY,

Ma.nufoLCt\irers of

FOR.T WAYNE.
Faclorv, Orange,

EDISON MANLFACTUBINQ COMPANY,
New Jersej. U. 8. A.
New York Office, 83 CbamberB Street.
Chicaeo

Office. 144

Wabash Avenne.

-

-

INDIANA.
132
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VULCANIZED FIBRE
ALLIS-GHALMERS
CHICAGO,

Higlust grades for electrical ioiulation aad mcciiaalcal purposes, in sheets,

CO.,

and

tubes, rods

Catalogues and samples 00 applicatioa.

special shapes.

VULCANIZED FIBRE CO.,

U. S. A.

-

Wilmingrton, Del.

Sole Builders
The Simplest, Most Practical and
Economical Turn-down Electric Lamp

of

ever Invented.

REYHOLDS
CORLISS
ENGINES
For

ECONOMICAL

The
2—

t— Pull

string lor brIgM or dim. Style
For varlallon In light turn bulb one
or Iho other. Write for booklet and prices. All voltages and bases.
Style

ECONOMICflL ELECTRIC LAMP CO.,

123 Liberty

St.,

way

mw York.

ELECTRIC HEATING APPLIANCES

All

Power Purposes

ALL

....OF

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

RIEDLER PUMPS AND AIR COMPRESSORS.

KINDS....

AMERICAN ELECTRICAL HEATER COMPANY,
Wrii c

lor

Catalogue

17

.

and 10 Spencer Street, DETROIT, MICH.

BARE COPPER WIRE.

RUBBER COVERED WIRE.

SIUKTEVANI
ELECTRIC

((

WEATHER PROOF WIRE.
LAMP CORD.
MAGNET WIRE.

H"
ROTARY FLUSH

ROEBllND

MOTORS

SWITCHES.

POWER CABLES.

OFFICE WIRE.
TELEPHONE CABLES.
JOHN A. ROEBLING'S SONS CO.,

TRENTON,

AGENCIES AND BRANCHES:

^
•"i

N. J.

NEW YORK.
SAN FRANCISCO.

CHICAOO.
PHILADELPHIA.

CLEVEUND.
ATLANTA.

,

1^

ki
ll
SILVER-PLATED
r

•^

MIRROR REFLECTORS.
A
"^S
xa,

ti-In.

spread

small and

siz.es jO
Co mpl e tely enclosed

the light

silver plated

Its

medium

considerably.

mirror

THE HIGHEST

plate

makes it most effective and
pleasing, and always as good as

GRADE

lining

IN

EVERY PARTICULAR.

new.

Readily portable

Convex, reflecting slightly below the horizontal in all direc-

B.F.STURIEVANTCO.
BOSTOK.MASS.
NEWYORK • PHaAOriPHIA

dat Reflector, for use with

any system of incandescent electric light, where it is desired to

tions.

Used

MANUF/tCTUREO BY

in stores, etc., for

general illumination.

-ClIICAfiO

GET OCR PRICES.

American Reflector

&

Lighting

THE HART MFG.

CO..

HARTFORD, CONN.

Co.,

271-273 FRANKLIN STREET, CHICAGO.

SMOKESTACK AXIOMf^r.^FAN DRAFT

AXIOMr>'

low riMTCOSr. SHORT STACKS.

i Black Diamond
at.

ISOS.

File

Works I
Special
Prize

Medals

Gold

al

M«M

Intemdionil

A Atlanta,

Expositions

I89S.

W

OUB GOOUil ABE ON HAXK IS BVEBY I.BADINe HABDWABK
8TOBB IN THE UNITED STATES AND CANADA.
Jv

I
JJ

G.

-

lao. 1S*S.

Twslve

Awarded

MSm

VI OKAtT,
SliODCN IMCRtASCO UMOORMODCflOILElUL
SAVES FUEL OUDNS CHEAP COAL.CON5TANIST1AMP«(UU«L
-'— HotPtWDIMTOI ntATHlB,
liMOflt.

HANDUS

&

H.

6ARNETT COMPANY

PHILADELPHIA, PA.

\
^

OEPCND ON WEATHER CONOPTIONS
IklCREASEO CAPACITY IMPOSSIBLE

:[/rFALO

MODEKNPRACnCE-MECHANICAI.IHDUCETIIXUFT
NEW CATAlOeUE GIVES FULL DATA

FORGE COKPANY, BUFFAIA HX.

Vol.

mil,

}.00 Per

Copyripht, li>03, bj- Electrician
PuUlisUiog Company, Ohloago.

Aiiul

CHICAfiO,

MARCH

21, 1903,

Cents a Copy.

iO

JMDI
FY WIRESINSULATED
AND CABLES.
^llwlr L.IL^

National
India

Rubber

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTEHN SELLING AGENT.
The Simplex Electrical Co.,
""«."mxso""'"'
H. B. HIXSON,
1137 Monadnock Block. CHICAGO
CHICAGO.

I

IO State Street,

BOSTON, MASS.

WIRES AND CABLES
National Code Standard,

CRESCENT INSULATED WIRE AND CABLE CO.,
"''^'" O*"'* ^^ Factory, TBENTON, N. t.
Ss'IarVlay'street.

STANDARD UNDERGROUND

Sole Manufacturers of

THE OKONITE
253

lS.'&S?SSe'.'l;,f«>"«9er8.

Bfoailway,

'"pro!:?''

322 The Rookery,
Chicago

Wires.

CO., Ltd

Nbw

Xew York

PUisbure.

1

2,000

IN USE.

and Slultipolar Motors
from )4 to 50 horsepower. Dynamo3 from 10 lights to 700. We sell
or rent. Good profits loragents.
ThtHobflrtfclec.MfgCo.Troy.Ohio

JONESBOBO,

THE STERLING VARNISH

THE STERLING VARNISH

CO.,

Brougham

Piltsburg, Pa., U. S. A.

Drying Yaroisb,
Sterling Black Core Plate
St.,

:

iPBOENIX GLASS CO.

;

'

i

drawings Ior8l6.50. Forreal work^not
a toy.

^0 revolutions per minut«.

TJp-

Write for circular

PARSEI-I.
W.

CO.,

PHELPS

50

,

Bei

Pittsbnrg.

State St., Detroit, U. S. A.

Etc.

York.

Chicago.

Bug-ProcfBell.

L.A.IVIF=>S

OSmplB, O-ln.
We

LITERATURE.
STERLING ELECTRICAL MFG. CO.

Segardahl
Patent.

Enarne'led,'^4Sc.

By
2 to

STERLING SPECIAL

J6.

& WEED,

31st Street.

Teaches people to use more current by turning
lamps down instead of out.
Write for detailed information.

IIMOAIMDESCENT
CET THE

FiniBhed parts
sold separately. Runs by eas or gasoline. For boys and men \vith a mechan.

123-131

Tarnisli.

CO.,

6L0BES,^DES,

SEND FOR COPY OF OUR NEW
AND LATEST CATALOGUE.

>

BEFORE CONTRACTING FOR

riglit or horizontal form.

ical torn.

TURN-DOWN LAMP

GAS AND ELECTRIC

Blackfrlars Road. Sallord. Manchester, England.

The Franklin Gas Engine
One-Half Horsepower.
Worth flOO complete. We sell aU necessary castings, materials and detail

(or all Purposes.

i

MYL-O

iari>.

STERLING EXTRA INSULATING VARNISH.
Extra Black
Tamisli,
Finishing:
Sterling Black Air

1225 Betz Bidg.,
Philadelphia, Pa.
Boston.

MANUFACTURERS OF

TELEPHONE, TELEGRAPH AND FIRE ALARM CABL66.

Sterlins:

.St.,

THE>

i

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

at Factory.

City.

Milk

Underground Cables

Bipolar

Paraniie Rubber Covered Wires and Cables,

Wires are tested

1

St.,

BARE AND WEATHERPROOF WIRES AND CABLES.

MANUFACTURERS OF

All

CABLE CO.

56 Liberty

Bid(?..

Rubber Covered Wires and Cables.

INDIANA RUBBER AND INSULATED WIRE CO.,

l^ ^)

Westinghouse

Mills Bidg-.. San Francisco.

Geo.T. Manson, Gen'l Supt,
W. K. Hodgins, Secy.

Yoffc.

R.

CRESCENT RUBBER INSULATEO

TKE STAJVDARB FOB
BUBBEB ISrSiriiA.TIOJff.
Manson Tape, Candee

Co.'s

OFFICE AND FACTORY; BWISTOL.

1889—Paris Slxposition,
Medal for Bnfober Insulation.
189S-World's Fair,
Medal for Bn1>ber Insalation.

Qkonite Wires, Okonite Tape,

0,12,

-

SPIES ELECTRIC CO.,

WARREN, OHIO.

New York.

mail, prepaid. Made In frizes
8-iiich. Dealers send for prices.
also make Inventors' Models and
Special Electrical Devices.
Write us for prices.

87-89 W. Van Buren

Street. Chicago.

111.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

The Simplest, Most Practical and
Economical Turn-down Electric tamp

Highest Awards at National Export, Central Canadian,

ever invented.

Pan-American and Charleston Expositions.

MONARCH
247-249 Pearl

2—

FIRE APPLIANCE CO.,
New York City.

ECONOMICAL ELECTRIC LAMP

CO.,

123 Liberty

one way

New York.

St.,

St..

FENNER, President

H. N.

The ECONOIVIICAL

t— Pull

string for bright or dim. Style
For variation in light turn bulb
or the other. Write for booklet and prices. All voltages and bases.
style

J. F.

~~

RUSSELL W. KNICHT,

BLAUVELT, Agent

Treasurer

IME\A/ ElMOL-AlSJD
IVI
IN/lachinery for rt sij a-ti rig Eleo-triogil \A/ir^s
MANUFACTURERS OF

I

I

Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing
-I

Pi

I

OKSTirH^S

304 PEARL STREET,

^ESTIIN

A.

and Measuring Machines. Cable Covering Braiders

^1

PROVIDENCE,

R.

1.,

U. S. A.

BARE COPPER WIRE.

ElecMoal In^tmment

Wayerly Park,

NEWARK,

N.

Co.,

J.

Voltmeters,

Miilitoltieters,

Amnetirt,

Miiani.iieters,

WEATHER PROOF WIRE.
MAGNET WIRE.
LAMP CORD.

Voltammeters,

Ground Detectors and Circuit Testers,
Oiiouneters,

RUBBER COVERED WIRE.

Portil)ie 6alvanoinetert.

RDEBLINQ

Our Portable Instruments are recognized as
The Standard the worid over, Tbe Semi-Portable Laboratory Standards are

still >)etter.

Our Station Voltmeters and Ammeters

are

unsurpassed in point of extreme accuracy and
ICwest consumption of energy.

<<r«*t«a

BtaadavA Pertsble Diieet

eadlBE Asaveter.

Beblts— European Weston Electrical Instrument Co., Kiiierstrasse. "So. 88.
LONDON — Elliott Bros., Century Works,
Lewisham.
Kbw Tobk Opficb— 74 Cortlandt St.
Pabu. F&a^cb E. H. Cadlot, 12 Eue St. Georges.

—

POWER CABLES.

TELEPHONE CABLES.
OFFICE WIRE.
JOHN A. ROEBLINC'S SONS CO.,
TRENTON,

AGENCIES AND BRANCHES!

N. J.

NEW YORK.
SAN FRANCISCO.

CHICAGO.
PHILADELPHIA.

CLEVELtNO.
ATLANT*.

WESTERN ELECTRICIAN
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SALESMEN

WANTED
We

want

sereral salesmen

to cover territory west, south

and southwest

We have
the best
offered

We

of Saint Louis.

unquestionably

proposition

by anyone
desire those

ever

before.

men who

are thoroughly reliable,

and

familiar with general electric
lines

and

trade.

Such men we

desire to call

or invite correspondence and
details will be cheerfully given.

This

is

an opportunity not

often to be found.

EWING-MERKEL ELECTRIC

CO.,

SAINT LOUIS,

—

March
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TheElectric StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Hccumulator"
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm,

Telegraph, Train Lighting,

PRICE LISTS AND DESCRIPTIVE BULLETINS

PH11.ADELFHLL,

Nfw York.
100 Broadway.

Bostoh,

60 State

Chicago.
Marquette Bldg.

St.

Baltimobb,
Continental
Trust Bldg.

We always carry a

FORWARDED UPON REQUEST.

SALES OFFICES

.

AlleEheny Ave.
and 19th St.

St. LomB,
WainwrlgHt Bldg.

San Francisco.
Nevada Block.

Cleveland,

New England

large stock of

prompt ibipments.

AMERICAN BRAND

& CABLE

Main Office and Factory:
241-247 S. Jefferson St., CHICAGO,

WEATHERPROOF WIRE AHOCABIES

G. F.

Havana, Cuba,
Greenwood Manager
34 Empedrado St.

GONSUMERS CARBON

Samples

and prices on application.

AMERICAN INSULATED WIRE

Detroit,
Michigan Electric Co.

Bldg.

CARBONS

WEATHERPROOF WIRE
for

etc.

etc.,

CO,

LANCASTER, OHIO,

GO.

Carbons

U. S. A.
for all purposes.

and

of all kinds

ILL.

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRENT LIGHTING AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.

DUNCAN ELECTRIC MFC CO.,

DUSTPROOF
NO CONSTANTS
GOOD MAGNETS
SENSITIVE

LA FAYETTE, INDIANA.

LARGE DIAL

SEND FOR DESCRIPTIVE BULLETIN.
An INCANDESCENT LAMP represents a
cutting costs to a

f Igilance in

«08

N. J. R. R.Ave. ,

large Investment of capital, ingenuity

mlnimim.

NEWARK,

and sldlled workmanship,

A successful lamp maiuficturer can not

N. J.

I

20 LIBERTY ST.,

it

is sold at

NEW YORK.

We Duy MM

a price lo low as to necessitate eternal

afford to experiment with poor materials.

This explains ihe popularity of

Refine

R1.ATIIMUIVI

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co.. 12
Akron Smoking Pipe Co

Central Manufacturing Co.. .—
Central Telephone & El. Co. .—

Allen Company, E. B
15
ints-Ctialmers Company
S6
Alphaduct Mfg. Co
14
American Battery Co
American Conduit Company 7

Ghase-^hawmut Company ^..16
Chesapeake & Ohio Ry
18

—

.

.

.

Chicago & Alton Railroad

— CAN.

.

Amer. District Steam Co
21
Amer. Electrical Heater Co..-19
Amer. EL Telephone Co
American Electrical Works.. 15
Amer. InsuL Wire & Cable Co. 3
AmericanRefl.A Lighting Co. 14
Amer. Steel & Wire Company 6
Arnold Elec-Power Stat. Co.. 18
—
Audel & Company, Theo
Automatic Electric Co
18
Badt, F.

Baker

B

18

& Company

3

Barnett Company, G. A H
26
Barron & Co., J. S
Beardslee Chandelier M f g. Co. 14
Beidler & Co., Francis
22
Berthold & Jennings
23

—

Bissell. G.

W

BonvUle. Edward

16

Bossert EL Construction Co. .26
Brooks, Hall L
23
Brown, Chas. L
18

Bryan-Marsh Company

H

—

Bryan, Wm.
Buffalo Forge Co

18
26

Burch, Edward

18

Butterfield. J.

P

F

18

Camp Company,
Carman &

H. B.
7
Co., Charles Whit-

ney
Carney Bros. Co
Carolina Loc. Pin A Mica Co.
Central Electric

Co

13

23
23
5

20

W.R.R

18

Chicago Die A Electric Co.. .—
Chicago Edison Company .4, 16
Chic. Fuse Wire & Mfg. Co. 17
Chicago Insulated Wire Co..—
Chicago Lumber &, Coal Co. .22
22
C, M. &St. P. K. R
Christensen Engineering Co.l3
Columbia Incand. Lamp Co. —
Columbus los.Wire & Br. Co. 17
Commercial Elec. Supply Co. 4
Consumers Carbon Co
3
Continuous Rail Joint Company of America
15
. .

Coolidge, Jlarshall

H

23

Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Company .25

Electric Storage Battery Co.. 3
Electrician Pub. Company. ..13
Evans, Almirall & Co
.20
Ewing-Merlile Electric Co.. . 2

—

Faries Manufacturing Co
Fan Tel & Const. Supply Co.—
Felt & Co.. Chas. E
18
Fisher Electric Company
15
"For Sale" Advertisements.. 16
Ft. Wayne Elec. Works., Inc.S5
Fowler, John H
23

Franklin Eng.

&

Fulmer Lumber

Elec.
Co., D.

Co....—

M

22

General Electric Company ... 10
General Incandescent Arc
Light Company
11
General Incand. Lamp Co ....
Gould Storage Battery Co
Great Western Smelting '&
Refining Company
16
Green Fuel Economizer Co.
Gregory Electric Company ..16

—
—
—

,

Company, W. H .... 18
Cutler-Hammer Mfg. Co
13
Cutter Elec. & Mfg.Company 5

Crumb

&,

Hart & Company
15
Hart Mfg. Co
26
Hartford Steam Boiler Inspection & Insurance Co ... 20
Hazard Manufacturing Co.. ,.—
Hector
22
Helios-Upton Company
10

—

D. & W. Fuse Company
Dearborn Drug & Chem. Wks. 20
Diamond Meter Company
11
Dickey-Sutton Carbon Co
9
Diehl Manufacturing Co
26

Wm

Hobart; Elec. Mfg.

Company.

W

Dixon Crucible

Hoffman,

Duncan

Holcomb-Lobb Co
Holmes Fibre-Graph. Co...
Huebel Company C.J
Humphrey, Henry H

Co., Joseph.. 20
Electric Mfg. Co.... 3

Dustin Co., Chas.

E

17

Economical Elec.Lamp Co... 1
Edison Decorative & Miniature Lamp Department
14
Edison Mfg. Company
14
Edwards & Company
18
Electrical Engineer Instltute.l5
Electric Appliance Company.14

G.

.

Ifi

22
.

,

Illinois Electrical Mfg.
Illinois

Co

.

Xxxt^&^se

.

—

——
.

Kokomo TeL & EL M.

.

.

Co.... 18

Leather Preserv. M. Corp....—
Leffel& Co., James
20
Li ndsley Brothers Company.. 23
Louds Sons Co., H. M
22
Lowell Model Co
20

Machado & Roller

14

Maley, Martin

22

Mai thy Lumber Company ... 23
Manhattan Elecfl Supply Co.l7
Marinette Iron Wks. Mfg.Co.20

Matthews A Bros., W. N
Mayer Engineering Co
McLennan & Company, K

McNamara

15

18

—

14

'
Brothers
20
Mechanical Appliance Co
18
Mechanical Boiler CleanerCo.20
Medora Milling Co
23
Metropolitan TeL & El Co. ..18
Mica Insulator Company

—

Midland Elee. Co

16

23

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad

76

.—

Maintenance Co

. .

20
18

Incandescent Electric Light
Manipulator Company
Indiana Rub. & Ins. W. Co. ..

Kos* ^$0.mmi£t^iA

1

India Rubber & Gutta Percha
21
Insulating Company
Interhat'l Corres. Schools .
InterpationalTel.Mfg. Co. ..19
20
Jeffrey Mariufacturing Co
Jewell Electrical Inst. Co
15
Johnston, Thomas J
Kartavert Manufacturing Co. 26
Kellogg Switchboard & Supply Company
19, 23
22
Klein & Sons, Mathias
Kohler Brothers
18

16

—
1

Monson Burmah Slate Co
Moon Mfg. Co., The
Morse Cedar Company
Munsell & Co., Eugene

1

~

——

Murdock Parlor Grate Co. ...20
National Conduit ACableCo.U
National India Rubber Co. .. l
Nernst Lamp Co.
24

New England Butt Co
New York Ins. Wire Co
N. Y. Safety Steam

l

4

Power Co.15

N Ickel Pla te Road
22
Norton Elec'l Instrument Co.—
Lumber Company
Okonite Compn ny. The
Orne Electric Co
Osborn-Morgan Co
O. C.

Parsell
Perrizo

l

—
4

T

Paiste Co., H.

Paragon Fan

22

<fc

17

—

Motor Co

& Weed

A

i

Sons

23

W

22

Phelan, D.
Phelps Company
Phillips,

I

Eugene F

15

Phillips Insulated Wire Co.. 15
Phoenix Glass Company
i

Phosphor-Bronze
Pignolet, L.

S.

Co. ^

20

M

14

Pittsburg & L. S. Iron Co
Porter Cedar Company

23

Racine Boat Mfg. Co

25

Reislnger,

Hugo

El.

I3
.

FiasberMfg.Co.—

Roebling's Sons Co.,

J.

A

l

—
Company
Safety Ins. Wire i Cable Co. 15
Sargent & Lunuy
18
Sawyer-Man Elec. Company.—
Rose Electric

17

Schott.W.H
Schureman & Hayden

23

Shelby Electric Company ...
Simplex Electrical Co., The..

U

of A.a'VGX*tt«Aexxxe>xxt»

Spies Electric

See Co^e

18

16
8
1

Or

!.=»

.

20

Company

i

Sprague Electric Company... 7
Standard Pole & Tie Co.... 83
Standard Dnderg. Cable Co. 1
Standard Vitrified Cond. Co. 10
Stanley Instrument Co
IS
.

Stanton,

LeRoy

W

18

Sterling A: Son, W. C
IS
Sterling Electrical Mfg. Co.. I
Sterling Electric Company.. .19
Sterling Varnish Co., The
I

Stewart Electric Co., John A. 17
Stilwell-Bierce & Smith- Valle

Company

21

—

Stow Mfg.Company
Stromberg-Carlson Tel. Mfg.

Company

10

Sturtevant Company, B. F...S6

Thompson Son & Co
Company

16

Torrey Cedar

23

Valentine-Clark Co., The... .22
Vreeland, B. P
2S

Vulcanized Fiber Company.. 26

Waclark Wire Co

Wagner

Replogle Governor Works..

Reynolds

23

Simplex Elec. Heating Co.
Smith Co., S. Morgan

Electric Mfg.

Walsh's Sons

*fe

14

—

Co

Company .... 16

Warren

Elee. Mfg. Co
9
We.stern Electric Company... 1

—
Western EL Supply Co
Westlnghouse
Electric
A
Manufacturing Company ..—
Weston Electrical Inst. Co... I
Whitehead Machinery Co. ...10
Whitmore. A. E
28
Wllmerdlng. C. H
Wisconsin Central R. R
Worcester Company, C. H
Young. A. B

18
18
. . .

28

—

:
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Etc.,

G.E

Etc

CHICAGO EDISON COMPANY, 139 Adams

Go

Street.

CHICAGO.

WhyistheNERNSTLAMP
Like the ST.

(ANSWER

LOUIS WORLD'S FAIR?

Because

:

will

it

Enlighten the Universe)

FOR OTHER REASONS AND DESCRIPTIVE LITERATURE WRITE

Commercial Electrical Supply Co
1000 Market

I

AGENTS FOR

]

ALL OUR WIRES

Missouri
^^^^^

Iowa

Southern

Louisiana

Mississippi

Crimshaw.
pass lospectlon and carry the above

NEW YORK
IH. 116

&

New

TRADE-MARKS

Nebraska
Tennessee

Illinois

Moi

Kansas

Alabama

Arkansas
Kentucky

and the
Territories

Raven Black Core.
Raven White Core,
tags. We also manufacture Crimshawand CompetltiorL Tapes ami Splicing Compounds.

on our

INSULATED WIRE COMPANY,

MAIN OFFICE:
118 Liberty St..

Street, St. Louis,

York.

uoiMrMoci
BKANtnEb.
^

CHICAGO:

BOSTON:

,jj DesDialnes St.

7 Otis St.

NEW ARC LAMP!
SEND FOR FULL DESCRIPTION.

SAN FRANCISCO
J3 Second

SAME LAMP WORKS ON BOTH A
We

also build arc

lamps

for

OSBORN-MORCAN

St.

and D.C.GIRCUITS
ALL CIRCUITS

C.

CO.,

KELLY STREET,
CLEVELAND, O!

March

21,
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OKONITE

44

NOT trovm

ff

WIRES AND CABLES

WANTING
iXl-

OKONITE TAPE
AND

MANSON TAPE
THEY WILL NOT DETERIORATE
BUT IMPROVE WITH AGE.
A LARGE STOCK

QUALI

IN CHICAGO.

Cmlritl €lttlrir Cmttjmu^,

DURABILITY

GENERAL V/ESTERM AGENTS

264-266-268=270 FIFTH

AVENUE,

CHICAGO.

T-E Switchboard Practice
(398

HAVE YOU A COPY?

we

IN demand.

for w^hich

published

"Modern Switchboards,"

wc

have had a constantly increasing
This book has been for some time

out of print

and

will not be reprinted.

the subject of switchboard design, construction

WE WILL
Send thirty-six cents
tisement,

££

l-T-E

and we

GIVE

in two-cent stampf,

will send

maintenance right
every detail.

YOU ONE,
mention

If

Fully illustrated and handsomely bouhd

REGULAR PRICE,

in

It is

size,

interested in electricity, or about to install

ence book,

i^

cloth

9xJJ.
extra.

CO.,

and

complete in

prepaid.

S3.00 NET.

THE CUTTER

to date.

electric plant for lighting or power purposes, direct
or alternating current* or to enlarge your present plant,
you cannot afford to be without our engineers' refer-

SWITCHBOARD PRACTICE."

Finely printed on enameled paper, 343 pag^es;

you are

down

an

this adver-

you a copy, by express

The

present volume, ''Switchboard Practice," brings

Switchboard Practice.

ff

Not only does it describe the uses and advantages of a
great variety of protective devices for use with dynamos, transformers, motors and motor-driven tools,
but it also describes the principle on which the best
electrical measuring instruments are designed.
Full fpecifications are given for switchboards for
light and power purposes, together with diagrams of
connections.
the architect and engineer this book is invaluable, and to the manager of the manufacturing plant
about to put in an electric power plant to drive his
machinery, this book placet before him the electrical
information that is absolutely necessary.
important chapter on Street Railway Switchboards will be of interest to every railway engineer.

To

An

19th and Hamilton Streets,

F3MIUiB^DEL.PHIA.
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& Wire Co.

American Steel
Chicago

March

Worcester

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
CLASSIFIED INDEX OF ADVERTISEMENTS.
Contractors and Electric

Adlasters, Inc. Lamps.

Lietit Plants.
Crocker-Wheeler Co.

Maalpulator Co.
Tel.)

Inc. El. Lt.

AJichora (Tel.

A

Ft.

Hector, \Vm.

Matthews A Bro.. W.
Annnnclatora.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Babbitt

and

.„ , ^
Western Sm. and Refg. Co.

Central Electric Co.
Edison Mfg. Co.

Edwards

Bossert Elec. Const. Co.
Central Electric Co.

Chase-Shawmut

Central Electric Co.

Edwards

A.

Cutter Elec, & Mfg. Co.
•
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Belt DreBsing.

Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Leather Preserver Mfg. Corp.

Leatber'Preserver Mfg. Corp.

Cuts.

Blowers.

Franklin Eng.

Buffalo Forge Co.
StnrtGTant Co.. B. F.

Boiler Componnds.

A Cbem. Wks.

Boilers.

Illinois Maintenance CoCo.
N Y Safety Steam Power
w'hUebead Machinery Co.
Books. Electrical.Theo.
Audel <k Company.

Mechanical Appliance Co.
Parsell A Weed.
Schureman A Hayden.
Sprague Electric Co.

Electrician Publishing Co.

Sturtevant Co., B. F.
Wagner Electric Mfg. Go.
Warren Elec. Mfg. Co.

Brashes.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. AMfE. Co.
Whitehead Machinery Co.

Western Electric Company.

£conomlzers, Fuel.
Green Fuel EconomUer Co.
Electric Heatins Appl.

^

b.

Cbase-Sbawmut Company.
Western Electric Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Cables. (See insulated Wires.)

Points and

Plates.

Electric Railways.

^
Co.

,

Central Electric

Grocker-Wbeeler Company.
General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfe. Co.

Chicago Edison Co.
Consumers Carbon Co.
Dickey-Sutton Carbon Co.
Electric Appliance Co.
RelBlnger, Hago.
Western Elect. Supply Co.

Caatincs.

Electrical and

,

Badt, F. B.

Bryan,

Chains.

A

Carman A Co.. Chas. Whitney.
Crumb A Company. W. H,

Mfe. Co.

Wayne

Elec. Wks.. Inc.
Western Electric Company.
Westlnghouse El. A Mfg. Co.
Ft.

Felt

Unff Blacblnery.
Mf p. Co.
Colls and Maffnets.

& Lundy,
Schott. W. H.
Stanton, LeRoy w.

CoatmntaCor Compound

.

Allen Co.. L. B.
Han A compatiy.

1!.

Diamond Jleter Co.
Duncan Elec. Mfg. Co.

Conduit and Conduits.
Alphaduct Mfi;. Co.
American Conduit Company.
H. B.

Central Electric Co.
Electric Appliance Co.

National Conduit A Cable Co.
Spratrae Electric Co.
Standard Vltrined Cond. Co.
Weatem Elect. Supply Co.

Condnit Rodh.
Barron A Co.. Jas.

S.

Constractlon

Bepalrs.

A.

Wllnierdlng. C.

Electrical Instruments.
Central Electric Co.

Co., K.

Camp Company,

Chas. E.

Sargent

Electric Co.

McLennan &

Co.,

Kohler Brothers.
Mayer Engineering Co.
ornt; I'Mt^cirlc Co,

Jeffrey

Weatem

A

Humphrey. Henry H.

Hand-

Coal and Asbes

P.

Buttertield J. F.

Clrenit Breakers.
Cutter Elec.

Wm. H

Burch Edward

Jeffrey Mfg. Co.

Chicago Edison Co.
Faraell A Weed.
Spies Electric Company.
WeBtern Electric Co.

liDe.
Lowell Model Go.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Ensines. Hteam.

Electric Appliance Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Llebt Co.
Jewell Elcc'l Inst. Co.
Machado A Roller.
Norton Elec'l Instrument Co.
PIgnolet. L. M.
Ft.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.
Weston Electrical Inat. Co.
Electro-PlatlnfiE 9Iach>.
Crocker-Wheeler Company.
General Electric Co.

X>*or

Illinois

Sturtevant Co., B. F.

Whitehead Machinery
Outfits.

Co.

Fan

Buffalo Forge Co.
Central Electric Co.
(Jrocker-W heeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Go.
Sprague Eiectric Co.
Sturtevant Co.. B. P.
Western Electric Go.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Go.

Fibre.
Kartavert Mfg. Go.
Vulcanized Fibre Co.

Files.
BarnettGo.,G. & H.

Fire Extinguishers.
Monarch Fire Appliance

Go.

Fixtures. Qas and Elec.
Bearaslee Chandelier Mfg.Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Go.

Stow Mfg. Co.
Buffalo Forge Co.
Sturtevant Co.. B. P.

IVire.

Central Electric Co.

Chase-Shawmut Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.

General Elec. Supplies.
Central Electric Co.

Chicago Edison Go.
Commercial Elec. Supply Go.
Electric Appliance Co.
Ewing-JIerkle Electric Co.
Fisher Electric Company.
General Electric Go.
Manhattan Eleet'I Supply Co.

Western Electric Co.
Western Elect. Supply Go.

Globes

and

Electrical

Glassn-are.
PhoenlK Glass Co.
Western Elect. Supply Co.

erraphlte Specialties.

Pea tine (ExIiauMt
Steam— Hot AVater).
Amer. District Steam Go.

A Go.
and VentilatIne Apparatus.

Evans. Almlrall

Heatine

Buffalo Forge Co.
Sturtevant Co.. B. F.

American Electrical Works.
Amer. Insul.AVire A Cable Co.
American Steel A Wire Co.
Central Electric Go.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass
Co.

Crescent Ins. Wire A Gbl. Go.
Electric Appliance Co.
General Electric Go.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha
Insulating Go.

Kellogg Switch. A Sup. Co.
National India Rubber Go.
New York Insulated Wire Co.

OkontteCo.,The.
Phillips, Eugene F.
Phillips Insulated Wire Go.
Roebllng's Sons Go. J. A.
Safety IDP. Wirt A Cable Co.
Simplex Electrical Co.
Standard Underground C. Go.
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.
Bossert Elect. Const. Co.

Elec, Co,

Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.
Nerhst Lamp Co.

& Insurance.
Steam Boiler In-

Inspection

Central Electric Co.
GhlcaETo Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative A Miniature Lamp Dept.

Chicago Edison Co.
Electric Appliance Go.
General Inc. Arc Light CoIndlana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Mnnsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Co.

OkonIteGo..The.
Phillips Insulated

Wire

Co.

Kame

Shelby Electric Go.
Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Go.

I^amps, Inc., A^usters.
Manipulator Go.

IncandescentReplacers A Cleaners.

liamps.

Manipulator Co.

Lamp Go.

Murdock Parlor Grate Co.

Nippers and Pliers.

Wks.

Johnston, Thomas

J.

Phosphor Bronze.
Phosphor BronzeSm.Co.,Ltd.
Platinum Bought and

Springs.
American

Co.
Electric Storage Battery Go.
Gould Storage Battery Co.
Helios-Upton Co.

Baker & Company.

A

Co.. Francis.

Bertbold & Jennings.
Brooks, Uall L.

Carney Bros. Co.
Chicago Lumber

A

STcitchboards (Slate
and Marble).
Bonville, Edward.
Maley, Martin.
McNamara Brothers.

Coal Go.

Coolldge, Marshall H.
Fowler, John H.

Fulmer Lumber Co.,
Uolcomb-Lobb Go.
Huebel Company, C.

Telephones, Telephone
Material and Switch-

D. M.

boards.

J.

Kellogg Switch. A Sup. Go.
Lindsley Bros. Co.
Loud's Sons Co., U. M.
Maltby Lumber Co.

American EI. Telephone
Automatic Electric Co.

Co.

(See Insulated Wires.)

Western Elec. Supply Co.
Klein

Mechanical Draft.
Sturtevant Co., B. F.

Meters.
Diamond Meter Co.
Duncan Electric Mfg. Co.
Elec. Wks., Inc.
Generalluc. Arc Light Co.
Scheeffer Instrument Co.
Stanley Instrument Go.
Westlnghouse El. A Mfg. Go.

A

Sons, Mathlas.

Western Electric Co.

Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Transformers.
Central Electric Company.
Ghrlfitensen Engineering Co
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Wagner Electric Mfg. Co.

Co.

Pon'er Transmission
Machinery.
'

Jeffrey Mfg. Go.

Morgan.
Stilwell-Bierce Smith- Valle.
Co., S.

W^estern Electric Co.

Pulleys.

Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Morgan.
StUwell-Bterce Smith- Valle.
S.

American steel & Wire

Trucks, Electric Car.
General Electric Co.

Co.

Westlnghouse

Continuous Rail Joint ComGt.West.Sm.and Refining Co.

American Refl. A Lighting Co.
Faries Manufacturing Co
Western Electric Co.

Re -IVin ding— Repairs.

El.

A

Mfg. Co

Tnrbines.tVater Wheels

Reflectors and Shades.

Leffel

AGO.,

Jas.

Smith

Co., S.

Morgan.
Smlth-Valle

StUwell-Blerce

Varnishes.
Sterling Varnish Co.

Tnlcanized Fibre.

Chicago Edison Co.
Gregory Electric Co.

Vulcanized Fibre Co.

YValer IVhe el G o vern or s

Illinois Electrical Mfg. Co.

Replogle Governor Works.

Midland Elec. Co.
Schureman & Uayden.

Wires, Copper.

Rheostats.
Cutler-Hammer Mfg.

American Electrical Works.
American Steel A Wire (Jo.

Co.

Central Electric Co.
Chicago Insulated Wire Co.
Electric Appllajice Go.
General Electric Go.

Hazard Manufacturing Cc
National India Rubber Co.
OkonlteCo.,The.
Phillips Insulated Wire Co
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co
Wuctark Wire Go.
Western Electric Company.

Second-Hand Maeh'y.
Dustin Co Chas. E.
Gregory Electric Co.
,

Illinois Electrical Mfg. Go.
III.

-

Tools.

Polish (Metal).

Smith Co.,

Co.

Central Electric Go.
Central Tele. A Elec. Go.
Farr Tel. A Const. Supply Go.
International Tel. Mfg. Go.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Go.
Stromberg-Carlson Tel. M. Go.
Western Electric Co.

Lumber Company.

Pcrrizo A Sons.
Phelan, D. W.
Pittiburg A L. S. Iron Co.
Porter Gedar Company.
Standard Pole & Tie Co.
Sterling & Son, W. G.
Torrey Cedar Co.
Valentine-Clark Co., The.

Smith

A Wire Co.

American Battery

Poles and Ties.
Beidler

Steel

Storage Batteries.

Sold.

Electrical Engineer Inst.
Inlernat'l Gorresp. Schools.

Magnet Wires.

Wayne

Weston Electrical Inst Co.

Patent Attorneys.

Schools and Colleges.

Inc.

Weatingbouse El. A Mfg.
Linemen's Climbers.
Klein A Sons. Mathlas.

Ft.

Speed Indicators.

Klein & Sons, Mathlas.

Gen'l Inc. Arc Lt. Co.
AVeslern Electric Co.
Westlnghouse El. & Mfg. Co.

Central Electric Co.
Electric Appliance Go.
Elec.

Edwards & Company.
Electric Appliance Go
Western Electric Co,
Western Elec. Supply Co.

General Electric Co.

liiffhtnins Arresters.

Wayne

Central Electric Co.

and

Plates.

pany of America.
Refiners.

Elec. Go.

Ft.

Western Electric Go.

Speaking Tubes.
Mfg. Co.

Dynamos

Sawyer-Man

Nernst

Allen Co.. L. B.

Motorpi.

Rail Joints.

General Electric Co.
Western IClectrIc Co.

Central Electric Co.

(See

A

Rail Bonds.

Insurance Go.

Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

Motors.

El.

General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Company.

Machinery.
Butt Co.

Westlnghouse

Electric Appliance Co.
General Electric Co.

A

Now England

General Electric Co.
Jeffrey Mfg. Co.
Western Electric Co.

A. E.
Worcester Co., C. H.

liamps. Incandescent,
Bryan-Marsh Company.

Inc. El. Lt.

and Paste*

Grocker-W heeler Company.

Whitmore,

Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Insnlatiiiff

Insulators and IjisulatInK Materials.

Mining Apparatus, Elec.

Vreeland. B. F.

Osljorn-Jlorgan Co.
Western Electric Co.

Inc. El. Lt.

Paiste Co., H. T.

Soldering Sticks. Salts

..

IVernst.
Commercial Elec. Supply Co.

Incandesent Electric Light
Manipulator Go.

Mica Insulator Co.
Mnnsell & Co., Eugene.

O. C.

& Receptacles;

Sockets

Mica.

Medora Milling Co.
Morse Cedar Go.

Junction Boxes.

Lamps,

Holders, Inc. I^iamps.

Hartford
spection

Insulated W^ires and Cables— Ma^^aet ^Vires.

liamps. Arc.
Adams- Bagn all

Forces.

Fuses and Fuse

Simplex Electrical Co.
Standard Underground G. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Go.
Western Electric Go.
Western Elect. Supply Go.
Westlnghouse El. A Mfg. Co.

General Inc. Arc Light Co.

Flexible Shafts.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Blssell, G. W.
llrown. <'has. L.

,

Morgan.

Co.. S.

Mechan-

ical Ensineers.
Arnold Elec. Power Stal'n Co.

^,
^
CbrlHtenfien Engineering Co.

Smith

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
(3regory Electric Co.
Hobart Elec. Mfg. Go.
Illinois Maintenance Co.
Ft.

Mechanical BoilerCleaner bo.

Carbons,

Electro. Co.

Ulotors.

Central Electric Co.
Ohristensen Engineering Co.
Crocker-Wheeler Co.

Racine Boat M ft;- ^o.
Boiler Cleaners.

Cable Haoserti*
Barron A Co., Jas.

&

Dynamos and

Boats.

Dearborn Drug

Co.

Chicago Edison Co.

Company.

Electric Appliance Co.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

tiasii-

Cross-Arms, Pins and
Brackets.
Berihold A Jennings.
Carolina Loc. Pin A Mica Co.

Cnt-Oats and t^witches.

Bells, Buziers, Etc.

Has and

Maintenance Co.
N. Y. Safety Steam Power Co.

Western Elect. Supply Co.
Western Electric Company.

& Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Jeffrey Mfg. Co.

Ensrines,

Allis-Chalmers Company.
Buffalo Forge Co.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Batteries and Jars.

Elevators- Conveyors.

Cross-Arm Braces,

Etc.
Anderson & Sons, W. H.

Solder.
Gr.

Elec. Wks., Inc.

General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnehouse Elec.AMfg.Co.

N.

Sletal

Wayne

ft^alnlennncc Co.

Matthews & Bro.. W. N.
Rose Electric Company.
Schureman & Hayden.
Stewart Electric Go John
Thompson. Son A Co.
,

A.

M'ire. Bare.
American Steel A Wire Co

Walsh's Sons & Co.

Whitehead Machinery Go.
Slate.
Bonvillc, Edward.

Central Electric Co.
Chicago Insulated Wire Go.
Electric Appliance Co.
OkonlteCo., The.

Phillips Insulated

Wire Co.

Maley, Martin.

Roebling's Sons Go.,

McNamarft Brothers.

Standard Underground C. Co.

Mnnson Burmnh

Western Electric Co.
Western Electrical Sup. Co

Young. A

Slate Co,

B.

i^is>iiAt>etloAX Irxde^E of A-d-veirtiaerK^exitA CSee

P^e;e 3*

J.

A.
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THE H.

B.
=

"Camp" Standard
Installers of

CAMP

CO.

MANUFACTURERS OF=

Vitrified

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES:

Room

New

170 Broadway,

85 Hartford Building, Chicago.

York.

LUNDELLFANS
ARE COPIED BUT NEVER EQUALED
The breeze from a Lundell Fan is greater than from any other make of fan on the market, for
the same amount of power consumed. Highest efficiency, greatest durability and best commercial value. They are universal favorites. Write for catalogue No. 03304.

J

SPRAGUE ELECTRIC COMPANY
NEW YORK

W. E. Motor Driverv

BOSTON

CHICAGO

ST.

BALTIMORE

LOUIS

^^""'"''^

EXHAUST TANS

UNDERSROUND CONDUIT

AR.E

E^fficient

and Economical

'^Absolutely

OUR

—
Insulation

Electrolysis -Protf,

CONDUIT \

Moisture -Prsofg

VOLTS.

Hon-Corrosire,

IS
^

Test,

66,000

Non-Abrasive,

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance

Peripheral

Shaped

than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never de-

Blades

teriorates.

AMERICAN CONDUIT COMPANY,
Fully Described in Bulletin 3020

Sent on Request.

MANUFACTURERS OF

1

Westerrv Electric
chica^go

Comparvy

Sa-int Louis

Denver

New York

Phila-delphia.

BITUMINiZED FIBRE.

iPatonted.)

FACTORIES:

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Macy Strtei, Los Angeles, Cal.

•

Chester, Pa.
Chicago, III.
Los Angeles, Cal.
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SHELBY LAMPS LEAD
THE OTHERS MUST COPY
We

This Lamp
will be
copied.

have

Tested

Lamp for
One Year.

this

We

To the one sugwill

gesting

Introduce this

Lamp

US.

the most

appropriate

our Spiral Car-

for

next

name

bon

Lamp we

will

Fall.

donate
$50:00 For a Name.

$50J)0

SHELBY SPIRAL COIL LAMPS.
WE WILL SOON TELL
YOU ABOUT THEM.

IHI

SHELBY ELECTRIC CO.
SMEL.BY, OMIO.

March
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The Warren

Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

ENGINE TYPE.

to our shop plant, new tools, electric crane,
us increased capacity to manufacture sizes up to

Recent additions
etc., afford

1000
1500

KILOWATT
KILOWATT
b.u.i.:l:e:T'I

Me^chines

of

tKe Ei\git\e Type e.nd

Ma^chines

of

tKe Water WKeel Type.

ns on application — they tell
Rnmsey

EVectrlcal

WARREN ELECTRIC M'F'G.
COMPANY SA'^'^'JSKy, OHIO, '^"^waco"

1211 Filbert

St.,

HTr's*

Co.,

Philadelphia, Pa.

H. B.

you about

Coho & Company,

114.Liberty'St.,;Xew York.

i,t.

Thos.' Huip'A Son, "" Western Electrical Supply Co.,
St. Louis, Mo.
Detroit, Mich.

Kllbonrne'&XIarli^Co.,

Texas

U. S. A.

815-817 Second Ave.,
Seattle.

A. M. Searles,

1200 Fisher Bldg.,

Wash., Pacific Coast Agls.

A R B

Chicago.

III.

IM

THE DICKEYSCTTON OMBQJf CQMJ^NY
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

WE MANUFACTURE

WESTERN ELECTRICIAN

10

STANDARD

March

VITRIFIED

CONDUIT GO.
39-4

1

.

^-»^

^

Cortlandt Street,

--

NEW YORK.

LARGEST FACTORIES
EXCLUSIVELY

CONDUIT

21, 1903

THE WORLD

IN

AND

.

.

PATENTED

Ji

»

*^^^

INSULATORS

1^^|

ANNUAL CAPACITY
Single Duct.

%J^

O*

t?*

^* ^^ O* O*

fc^ t?* t?*

t* O*

Manhattan

25,000,000

Ft. Conduit.
10,000,000 Insulators.

6 and 9 Duel.

2, 3, 4.

V% ^* t^

Multiple Duct.

t.^ tV* t?* V?*

t^

t?*

O*

f.?^

iS^ tJ*

O*

cj* t?* (J*

t^

5^*

t^ t^

ij^

t.?*

(..y^

(^*

1^

tT* f.^

t^

li'*

t?*

T liird

f^

C?*

td?*

l^

1"^

1^

t^* t?*

t^

t?*

t^

C^ i^

t?* ^1^ <?*

Rail Insulator.

tJ^ ^.^

t^ t^

t?*

5^

'.i*

t5*

t^ f^

t5* C.^

f.

GENERAL ELECTRIC COMPANY'S
Type "H" Transformers
CORE TYPE— OIL COOLED.

Expert

designers,

approved methods
durability

and high

manufacture
efficiency

Transformers famous in

Write nearest sales

GENERAL
Chicago
^^ ^"

ji~

>» jT f' ^"

Office:
js'

H-U.

jiT

jT

all

and

— and

— have

the most

consequent

made Type

^ ^" jT »r s>

:«•

H

respects.

office for

Pamphlet

9114.

OFFICES, SCHENECTADY, N.

Monadnock Block.

^' :? jT ^' :e J?

materials,

selected

of

Y.

Sales Offices, All Large Cities.

^''^- »?
K' K" ^' :r ^"

^'' js'

^^

s''

»? J? *r *r jf :? ;« K' K" :? *? :P ^"'^' ^^

:«':«' ^s' ^s^ ^i^

*f

ss'

»r

^r-

:?:?:? »r

s? ».":?:? »p

:*" s*"

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

a?

»;•.

March
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II

SCHEEFFER INTEGRATING

WATTMETER

TYPE £ FOR ALTERNATING CURRENT

TYPE F FOR DIRECT CURRENT CIRCUITS

DUST AND BUG PROOF

!

IMPROVED CONSTRUCTION
TYPEF.

Moving

/tarts

are extremely

insuring a highly sensitive

light,

and ac-

curate meterm

WRITE FOR PRICES AMD DESCRIPTIVE
LITERATURE.

DIAMOND METER
COMPANY,
ALTERNATING CURRENT.

^

III

II

Peoria,

U. S. A.

IIL,

DIRECT CURRENT.

^^fl !

III

G.

I.

Co.

,

PARAGON
DESK

BRAG Ket
BULLETIN 262
rM a nufao'^ur-ed

by

General Incandescent Arc Light Co.
NEW YORK,
CHICAGO.

CLEVELAND.

CINCINNATI.

ST. LOUIS.

U. S. A.

DENVER.

BOSTON.

SAN FRANCISCO.

PHILADELPHIA.

Ill

I

I
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THE ADAMS-BA6NALL ELECTRIC
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CO.

ENCLOSED ARC LAMPS.

A. B.

Inside and Out,
Electrically

Theif

and

Efficiency and

Mechanically, the

Regulation are
best lamp on
Perfect.
the market.

Easiest lamp to

good

It's

to look

trim
at

and

Made

stand the most

solid copper or

Never has been
in

in

weatherproof

severe service.

beaten

made.

built to

pressed steel

a

cases.

competitive test.

OVER 90,000

USE.

THE ADAMS-BAGNALL ELECTRIC CO.
NEW YORK

CHICAGO OFFICE:
J.

C.

POMEROY,

No. 309 Dearborn Straet.

Gleveland, Ohio, U.S.A.

OFFICE:

G. A. THOMSON,
No. 136 Liberty Street.

March
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13

The
There are
"Electra"

no Carbons
Carbons
better

are the

than the
recognized

"Electra"
standard

and none
all the

"jnst

world
as good."
over.

4 4

Electrical

Ceco''

Machinery includes:

Direct Current

Motors and Generators.

Alternating Current

Generators and Transformers.

Catalogue 27.

Christensen Engineering Company,
350 K.

W. 3-PHASE "CECO" ALTERNATOR.

CHICAGO: Merciiants Loan

There

are a

number

of

MILWAUKEE.
& Trust BIdg.
PITTSBURG:

good features about C.

Gellatly

& Co., Times BIdg.

& H. goods that are

not to be found ia others.

They make good

C.

&

talking points for us

— and good 'working points for you.

RHEOSTATS

H.

... AND ...

ELECTRIC CONTRCLLING DEVICES.
THE CUTLER-HAMMER MFG, CO.,
MAIM OFFICES AMD FACTORY-MILWAUKEE.

Sturtevant Engineering Co., Ltd., London, Eng.

AGENTS: Edge & Edge, Sidney Australia.
Kilbourne & Clark Co., Seattle, Wash.

Our

show and tell everything about
them Write for them.

catalogues

—

ELECTRICITY FOR EN6INEERS.

NEW YORK,

136 LIBERTY ST.

BRANCH OFFICES: CHICAGO. 1232 Monadnock

BIdg.

PITTSBURG, 319 Frick BIdg.

424 PAGES.
ILLUSTRATED.
PRICE $2.50.
ELECTRICIAN PUBLISHING CO.,
310 Marquette

Building,

•

•

OHIOi^OO.

TESIA PATENTS NOT SUSTAINED
Copies will be mailed of Opinions and Decisions of United States Courts
Dismissing Suit for Infringement of Such Patents Brought Against

STANLEY INSTRUMENT COMPANY,
GREAT BARRINCTON, MASS., U. S. A.
Send for Description of iWagnetic Suspension Wattmeters and for Boole Full of Good Information "About Meters."

—
WESTERN ELECTRICIAN

M

Old Central

Men know.

Station

"O. K." and they

get

it,

They

March

EDISON TELEPHONE LAMPS
specify

too, or ask the reason

why.
The Standard

Sun,

rain,

wind, heat or cold affect "O. K."

the "Exchange" time and money;
because every lamp is perfect.
Sure to fit.
Sure to burn. The life is extremely long
running into yeais.

E:«i
finish

of

"

O. K." wire

is

another good point.
"

O. K."

for Visual Signals.

They save

least of any.

The smooth

21, 1903

standard for weatherproof

is llie

line wires.

Be sure

ELECTRIC APPLIANCE COMPANY, ELECTRICAL SUPPLIES,
iL 94 WEST VArJ BUREN STREET, CHICAGO.

Co get the

EDISON.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

92

Qeoeral Electric Company, Harrison, N.

CHICAQO OFFICE,

J.

MONADNOCK BLOCK.

We import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER Q UALITIES.

MICA

INDIA
VOLT

AMMETERS,

•

POCKET SIZE.
For Testing Batteries and Battery
Circuits,

Locating Faults,

Grounds,

etc.

MUNSELL
& COMPANY,
EUGENENEW
YORK AND CHICAGO.

SPARKING
may
I

//ro*

be avoided

All this

If you

use

.......

Tbe onlyarticle

SPARKING,

PIGNOLET,

tator

KEW

YOKK.

in

that will

wm

VENT CUTTING.

N. T.

Absolutely Will Not

60 Cents per

!*±Of,

PREVENT

keep the Commugood condition and PRE-

Circular.

78-80 Cortltndt St.

»** * * * ***<^*JkA*A ****)k *****»

Reduces the working capacity of a
motor or dynamo^ weara out the commutator, wastes power and may cause

ACCnRATE.

BELIABLE.
Send tor
L. M.

Prices low.

$5.00 per Dozen.

Stick.

SEND FOR FREE SAMPLE STICK.
For sale by

K.

all

supply houses, or

Gam Tbe

Brushes.

put that high gloss on the
Commutator you have so long sought
It will

after.

McLENNAN & CO. Sole Maoufadurers, 909, 100 Washington St., Chicago.

BEARD5LEE CHANDELIER MFG CO.-"^MVt^._ _

GAS & ELECTRIC FIXTURES

"^o""-

TRADE.
For Testing

Consumers' Meters
ALPHADUCT MFG.
D22 W. 22d

Street,

CO.,

the WHITNEY Portable Wattmeters are the standard. They
can be used on any frequency,
are dead beat and absolutely
accurate. Send for Catalogue
and Discounts to

NEW YORK.

Sales Agencies:

CHICAGO: W. M. Porter,
303 Fisher Building.

Electric Appllaoce Co., Chicazo, 111.
Wesiera Electrical Supply Co., St. Lonis, Mo.
Electrical EaslDceriDgCo., MlnaeapollB, MIoa.
Siaadard Electric Co., Clodnnat), Ohio.

NEW YORK:

William S.Brown,
39 Cortlandt Street.

BOSTON

:

Chase-Shawmut

MACHADO & ROLLER,

Co.,

390 Atlantic Avenue.
TORONTO: C. W. Bongard,
78 Bay Street.

NEW YORK,

N. Y.

^•* ** *** * ******<^***A*****¥

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
ol

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,

CEMENT LINED

PIPE FOR CONDUITS

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

Executive OfFices, Times Building,

YORK,

N. Y.

lackawanna
iailroai

These
Thftt

ue

the sign&ls prompt and true

m&ke

the journey safe for

you

Over the bed of baJl&st rock
That keeps the trains from jar and shock
That smoothly run both day and ni^t

On

the dustless

Road of Anthracite

ALL SIGNALS OPERATED EXCLUSIVELY BY

BATTERIES
EDISON PRIMARY
Known
Formerly

as Edison-Lalande.

FULL DESCRIPTION

IN

BOOKLET NO.

4.

EDISON MANUFACTURING COMPANY
faOorj, OBANQE,

NEW JERSEV,

U. S. A.
Chlcaso Oince,

New
M4 WABASB AVENUE

York Olllu. 83

CUAMBESS STREET

.

March
PRANK
'C. H.
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CUGENE

N. PHILLIPS, Prcsioent.

WAQENSEIL, TRCASUflCR.

F.

PHILLIPS,

ROWLAND

E.

General Manager.

C. R.

PHILLIPS, ViCE-Pncs.

REHINGTON.

Jr.,

Sec

AMERICAN ELECTRICAL
WORKS,
PROVIDEKCE,
R.

"HOW'S YOUR LINE GUYED?

I.

M

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson, 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

New York Store, W.

MAIN OFFICES AND FACTORIES, PHILLIPSOALE,

Electric Heating

Apparatus

SBND FOR 64-PAGE CATALOGUE.

THOMAS

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

JOHNSTON,

J.

Counsellor at Law,
No.

66 Broadway,

Cambridgeport, Mass.
CHICAOO, Monadnock

R.I.

Six Years with General Electric Company.

NEW YORK CIH.

-

Patent Causes.

Block.

Patent Soliciting.

CHEAPEST

DODGE SUBSTITUTES (?)for
THE A

ru SOLDERING

I

STICK

HLLCIM MAKES SOLDER FLOW
I

EVER SPILL YOUR ACID BOTTLE?
Full Size

ALLEN

BY THIS
•" a pink
Label

PU All
Pi ALLEN UOi,
n

I

Li

WRITE US FOR

WE PROTECT YOU

INFORMATION.

<

-l

Stick Free for Trial.

•;:zl jf./2>.

=.•

Q££^.

="»•'"'

WE

(

You Protect Yourself
InC.Sole Manufacturers, 1334 Columbia Ave. Chicago.

LIKE TO BE ASKED
QUESTIONS.

I

CONTINUOUS RAIL JOINT CO. OF AM.
General Offices:

N.

I

W. N.

MATTHEWS

Centukt Building.

NEWARK,

CHEAPEST LAST.

FIRST.

J.

^ BRO.

Over FIFTEEN THOUSAND (1 5.000) miles In use. Receired the
highest award in its class at Paris Exposition, 1900
and Pan-American, Buffalo, 1901.

.

§

603 CARLETON BLDG.,
^orm's-eye View.

ST. LOUIS.

" SAFETY

RUBBER COVERED
WIRE AIMP CABLE
"

.

B. CHICAGO
A.«js-riiM & 00.,
REPRESENTATIVE.

THE SAFETY INSULATED WIRE & CABLE
WORKS:

lii

j

FOR EVERY ELECTRICAL SERVICE.

ivi

114-llC LIBERTY'

Bayonne, N.J.

)

iiiia iiiifcfc^niiin miifciaiiaia^nii iiii<

ENGINES
VERTICAL

mlifca

CONTROLLED BY THE

lUToiuTic

NICHOLS GOVERNOR

OR

HORIZONTAL

CO.,

STHEET.

Y.

SI.

HART &

CO.,

PISTON
VALVE.

1702-1704
Monadnock BIdg.,

CHICAGO.
ELECTKICAI. ENGINEERING TAUGHT BY MAIL.

FISHER ELECTRIC CO.

Self Oiling. For Dirqct-Connected or Belted Service.
High Speed— High Pressures. Units from 6 to 200 H P.

Write for our free Illustrated Eook.
"Can I Become as Electrical Englacer?"

DUPLICATE PARTS ALWAYS ON HAND.

We

ELECTRIC SUPPLIES
AND CONSTRUCTION.
WE CARRY A FULL LINE.

tric
ical
etc.

teToh Electrical En^fieerine, ElecLiehtimr. Electric Railways, Mechan-

Mechanical
«t your home, bj mail.
indorsed by Thus, A. Edlsau.
iingiiieerini?.

Dravrinpr,
liiBtitute

R«u) york Saretp st«am

Electrical Engineer Institute,

Deol. K

2d0-242

W

?3d

Ft..

New

York.

WATER-TUBE

NATIONAL CODE STANDARO
0.

-

III.

Boston.

San Francisco.

BOILERS;

BRICKWORK-BENT TUBESVk\J SCREWED JOINTS-CASKETS.

IVItf^

SECTIONAL

K." Weatherproof Wire.

Slow

power Co,

60 So. Canal Street, Chicago,

End-Ftred Tjpe, 20 to 125 H. P.
Side-Fired Type, 100 to 360 H. P.

Bnrnlng Weatherprool

and Slow-Burning Wire,
Prices

and Samples on Application.

Phillips Insulated

Wire Go.

CROSS CCCTiOH

Large Power in Small Space,
Being sectional can be delivered through an
I

Office

and Factory: PAWTUCKET,

R.

I.

ordinary
orainar

window

or sidewalk opening.

WRITE FOR OUR BOILER BOOK.

Rpili ipiipiivi ipnP^<V*WV«vail'»i

ml

WESTERN ELECTRICIAN

i6

WASTED. FOB
timilar

WAMT

ments

(jo

SAi,E and

advertisfuiords or less), S^-SO an
insertion; additional "words JC each.

sertion: additional

less).

S^ oo an

words

sc each.

in-

UP TO YOU.

IT'S
We

POSITION WANTED.

BOILERS.

pay highest market prices for

3—350

SCRAP COPPER, BRASS
AND

As siii.erlntendent. la conslrucung and equipping exchanges, farmers' sj-stems and toll lines.
IC years" expt'rU-nce; flrst-clflNS work guaranAddress LOCK BUX 035.
leeil; Al rpfer.-nccs.

PLATINUM,

ALSO

P. Abendroth ,t Koot
l-2.i0 H. P. Sterling waterlnbe

Incandescent Lamp Bases, Etc.

2—66x15
2—48x14
4—44x16

WRITE US.

Alexandria, Ind.

WeManufacture Copper Hard Babbitt

As chief engineer and electrician,
practical ana technical In all types of steam and
elecirical apiianiin-^. also ilie vennoniical oj^eratlonorsame. own reliai'le and accurate indicating and test log Instruments: married, strictly
sober, references A-1, Soutliwest preferred.
Address liOX iss. care Western F.leclrician,
510 Marquette Hldg., Chicago.

ft.
ft.

Horlz'l Tubular.
Horiz'l Tubular.
aorlz'l Tubular.

3-7^x7

I

pay you to get our prices.

A-

I

S

I

LIGHT

One 60
Cycle,

75 K. W. Alternator, 125
100 Volt, Single Phase.

or
I

or
I

75 K. W. Alternator, 60
100 Volt, Single Phase.

Send description of machine, price, and date
shipment can be made.
L. B.

382, CALLIPOLIS, O.

PROPOSALS
FortheConstruction

of

an

Electric-

FOR SALE—Immediate Delivery

.,

heine'Tafety

BOILERS
One

B.

&
&
&

Two

B.

&

W., 275 H.

&

W., 150 H. p. each,

Two

B.

three B.

Mankato. Mtnn.; W. I. Gray
H04 Sy&es Block. Minneapolis,
Minn., and Geo. Cutter Co.'s office. Union and

recordera

A

Proposals will be
I*'ulton Streets. Chicago. Ills.
received up to 2 o'clock p. m., Monday, March
30th, l!i03, at which lime they will be opened
and made pnbltc. Thecommon eouncil reserves
the right to reject any and all bids, as in the
or'inlon of the council will be most advantageou-. to the citv of Mankato.
Dated at Manka'to. .Minn. March 14th, 1903.
.J. B. liODAPP, City Recorder.

GUNS
S.

Army

$1.00

EACH.

guns, as curiosities, for coeey cor-

ners, den--, etc.

Walsh's Sons & Co .261 Washington St.,Vewarl(.N.J.

REPAIRS
Motors, Dynamos, Arc Lamps, Transformers.

Best Work.

MIDLAND ELECTRIC

Best Prices.

CO.,"

es Moines.
Iowa.

regory:

C3

cof
ELECTRIC
CHICAGO
^^^rJ^-62 5.CLINT0N
5T.

dynamos, motors, meters and transformers
listed by this Company are at their warehousea
ready lor Immediate delivery.
All

lbs.

UO

Ibs.

W., 275 H. p.

eacti,

Two

B.

W., 175 h.

P. each, 140 Ibs.
operating at Slater Cotton Compaay,
Pawtucket, Rbode Island.
In Davenport, Iowa.

One Heine,

two HeinB
Now

ibs.

310
325

h.

p.

H.

p.

each,

UO
uo

ibs.

140

Ibs.

Ibs.

K '\A^

-V^

^ R »C.

Yob«. Cn,c«GD. Sah Foancisco. 295. E,

Washington

St. IHDIAMAPOLIS. Ihd

175 K. W. Edison bipolar railway generator.
100 K. W. EdlBon 140 volt.
65 K. W. Jenny 140 volt.
500 H. P. Cooper Corliss Engine.
28x48 Allis Corliss Engine.
10x13 Frost Automatic Engine.

volt,

Also Motors, BoileiB, Pumps, etc.
Write for our Stocli List number 51

1625

ILLINOIS

MAINTENANCE COMPANY.

MARQUE'HE BLDB:

CHICAGO.

TO CONTRACTORS
=USE THE=

CHASE NIPPLE COMBINATION
Your Junction and Outlet Boxes.

In

operating at L. Hoiter Brewing Company,

Columbus, Ohio.

WhiteheaiJ Machinery

Company

DAVENPORT, IOWA.
STREET LIGHTING CITY OF WEBSTER
GROVES, MISSOURI.
Sealed proposals for

and public places

li^ditjng the streets

Webster

of the city of

Groves, Mo., with appruxlmately 200 20
c. p. incandescent lamps, fur a period of
ten years beginning September i, 1903,
will be received at the office of the City
Clerk,. Webster Groves, until 8 p. m.
Monday, April 6th, 1903. to be opened immediately thereafter, at an open meeting
uf tlie

K. W. General Electric type A. S. UO.
K. W. Westlnghouse.
K. W. Wood.
K. W. General Electric A. 60.
K. W. Westlnghouse.
Large stock of direct-current machines.
Send for monthly bargain aheet with complete
list and net prices ot machines.
All apparatus
luUy guaranteed.
ilO

CO. TWINING,
Chairman Committee on City Lighting.
Wcbsttrr Gmves. Mo.. March 1, IQ03.

COST,

SAVES

It

IN

LABOR OF INSTALLING,
ECONOIVIYOF SPACE IN BOX.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

IN

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
(SOLE MANUFACTURERS.)

BOSTON MASS.

1

SECOND-HAND

,

THOS. C. CRIER CO.,

Dynamos and Mofors.
Invite correspondence
with those wishing to
buy or sell.

140 S.

Rllnt.in St.,

Chlcaeo.

W.JACKSON

BLVD.,

ILL.

WESTERN REPRESENTATIVE.
THE BEST

VERMONT
SCHUREMAN & HAYDEN.

128

CHICAGO,

We

90
75
60
60

>

IT

Board of Atdermen.

The successful bidder will be granted a
30-year franchise for private lighting.
Plans and specifications may be seen at
the office of the City Clerk, also at the
office of WiHiam H. Bryan, Consulting
Engineer, 706 and 707 Lincoln Trust
Building, St. Louis, Mo.
Each proposal must be accompanied
by a certified check payable to the City
Treasurer of Webster Groves, forS500.oo.
The right is reserved to reject any or
all bids, and to waive informaHties.

FOR SALE.

AUemators 125-133 cycles, 1,100 volts.
1—400 K. W. WestlDghouse. with exciter.
1—200 K. W. Stanley inductor, with exciter.
2—200 K. W. Wood (3 bearings), with exciter.
1—150 K. W. Slattery (3 Dcarlngs). Illg bargain.
2—150 K. W. General Electric monocyclic.
2—120 K. W. We3tlnBhou.se.
1—120 K. W. General Electric type A. S. 120.
12—120 K. W. General Electric type A. 120.

a—
1—
4—
6—
2—

K.W.

Atlas.
Perrltti-tSturlevant.

office.

Co.'s office,

U.

W., 285 H. p. each, 150

p.
125
Above six bollirs In Watcrbury, Cooa.

Now

Sealed proposals will he received by the city
recorder of the city of Mankato, :Mlnn., f(»r the
furnishingand Installing of a municipal elecirlc-lightlni,' plant. In and for the city of Mankato. Minn.. In strict accordance with the plans
and speciticaiions jirepared therefore by \V. I.
Gray ic Co., engineers. Plans and speciticaiions
are "now placed on file at the following jtiaces
for the convenience and use of bidders: At the

180 K. W. 60 cycle G. E.. 2.000 volt.
150 K. W. 60 cycle Ft. Wayne, 1,100
120 K. 'W. 60 cycle G. E., 2,000 volt.
90 K. W, 60 cycle G. E.. 2,000 volt.
200 K. W, 60 cycle Stanley, 2 phase.
150 K. W. 60 cycle Stanley, 3 phase.

babcock & wilcox

Lighting Plant for the City of

Mankato, MEnn.

5

&C. &

U.S. METAL POLISM;rw:Hyi:il

3500 Horse Power
Cycle,

&

Russell engine.

REFINING CO.. CHICAGO.

CO.. Pleasant Hill. llo.

One 60

engine (new)
43 K. W. Westlnghouse

30 K.W. C.

CO.,

and

Ball A Wood engine.
50 K. W. Walker & Russell

Westlnghouse.

&

v..

Russell 4- valve ecL'ine.

50 K.W. Western Elec. and

GREAT WESTERN SMELTING AND

OLISHES ALL METALS. BBANcncr; Nr

One second-hand multipolar 220-volt generaulnmallc oiler, 18 to 23 K. W. Must 1)6
Address PLEASANT HILL
cbeap for cash.

80 K.W. .lenney llo

S'tret^'t,

fc>^r*ty

WANTED AT ONCE.
ator,

Corliss.

1-18HX18 McI. * Seymour
1—16x18 Lake City.
1—14x14 Weston Automatic.
2-13x12 Armington A Sims.
1-11x16 Stralshtline.
1-9x9 New Vorlv Safety.

THOMPSON, SON

the best on earth for electrical
work. Wire Solder. Pig Lead, Ingot Copper. Spelter, etc. It will

POSITION WANTED.
thoroughly

ft.

1—400 K.W.Wood, 140 cvc.
2—150 K.W.Wood, 140 eye.
2-120 K.W. G. E,, 125 cvc.
1—150 K.W. St'nley 2 pbase
4-60 K.W. G. E. S'gle phase
1—25x32 Sturfv't, Slide Valve 2—220 K.W.Wes.
133 cvc.
1— I8x3ii Cummer, 4 Valve.
2-30 K. VV.Wes. S'gle phase
1— 18x3(1 E. P. Hampson.
DIRECT CON'CTED.
1—20x42 Brown Corliss.

3-18x30x16 Westlngbouse.
1-15x23x17 McI. & Seymour.
2-15x24x18 Armlcgton & Sims
1-22x33 Buckeye (new}.

1-14x36 AUis

P. Climax Watertubo.
P. National watenube

II.

1-375 H.
3-267 H.

21, 1903

ALTERNATORS.

ENGINES.

4-500 K. W. Gen'l Electric.
1-1'20 K. W. C, Ji C, 6 pole.
1-100 K, W. C. & C, 6 pole.
'2—15" K.W. Ellison Ill-polar.
2—100 K.W. Gen'l Ekcuic.
2—100 K.W. Edison lil-polar.
4—60 K.W. Edl.'ionBi-polir.

POSITIOX TVAXTED advertisements (jo it/ords or

GENERATORS.

RY.

COIyVUN

March

SLATE
Fon

Electrical Purposes.

It

Pays to Get the Best from

BONVILLE
EDWARD
FAIR HAVEN, VERMONT.
Lock

p. O.

'illS'SZVi
At!

Box 24,

Slates for Electrical Purposes
Sizes of Slate Switchboards.

Best Black Enameled and Marbleized Finishes In Vermont.

CHICAGO
EDISON COMPANY
REPAIR SHOPS
76 M ARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
Machine and Carpenter

Work of All Kinos
Correspondence Solicited

Dynamos. Armatures,
Motors, Arc Lamps,

FIRST-CLASS EQUIPMENT THi

Fans, Instruments.

—
Mardi

WESTERN ELECTRICIAN

21, 1903

P=K FIELDING
NATIONAL CODE.
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WE BUY AND SELL ALL KINDS

We Buy or Sell
m

Oi

Steam

s

MACHINERY

^s

Electrical and

kw., General Electric 500-.550-volt Generator, direct connected to
16 and 30x48 Whetherill-Corliss Horizontal Lettliand Engine.

Tandem Compound,

200

PAISTE

H. T.

New York.

Chicago.

187^ kw., Westinghouse,

.

.

CO.,

Philadelphia.

SAMPLE TO TRADE.

M

M^m
idSlK' *

«s

M
O

&}

'u^^^^^ ?j||^^^^^Hb^\

la^Hn^^' .-^^^^^Bi'i

^H^BH^^Ki
^^^^^^^^H^^^^r /

o
s

^f^^^^^^mr/

CB
^9
^B

^^^S^^i^^B^*

CD

o

C9

CO

M.

P.

8,

120-volt Generator, direct connected to

Westinghouse Compound Engine.
50 kw., Commercial, M. P., 125 volts, Compound Wound Generator, with
8i and 13x12 Armington & Sims Tandem Compound Engine. One

RepairShop

OPEN DAYAND NIGHT

year old.

Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw,, 250-volt Westinghouse Generators, direct connected to self-oiling

TELEPHONE

50 kw.,

Mft.

CO

^. JlHHiC?>

^^^^v c-J^^K^w

Co.,

25 kw., General Electric, 110 volts, 4-pole,
2

Compound Wound

Fields

Rewound

Generator,

with Oi^xlO Armington & Sims Engine.
125-volt General Electric Generators, direct connected
Triple Expansion Marine Vertical Engine.

— 25 kw.,

to

U8.

Armature

Ball Engines.

&

fire

Westingliouse, M. P. 8, 500-550-volt Generator, direct connected
and 30x16 Westinghouse Engine; generator entirely rewound and
engine in excellent condition.
,

09

to 18

Combines utmost ease of
wiring and strength witli
concealed terminals.

kw

^^

cs

DIRECT-CONNECTED UNITS.
.SOO

jlfcimUl
.^V^^IK^^A

one

CENERATORS-500

ALTERNATING.

Volts.

TwoT. H.,500K. W.
270 K. W., arranged to be driven
with a (Jingle pulley clutch coupling on each

FourT.

2—250 kw., G. E., 2,400 volts, 50 cycles, 3-phase.
2—200 kw., G. E., 2,300 volts, 40 cycles, 3-phase.
1—150 kw., Stanley, 1,000 or 2,000 volts, 133 cycles.
2—120 kw., G. E., 2,000 volts, 125 cycles.
2—120 kw., G. E., 1,040 volts, 125 cycles.
1—100 kw., G. E., 2,080 volts, 60 cyc'es.
1—60 kw G. E., 1,040 volts, 125 cycles.
1— A35 T.-H., 1,000 volts, 125 cycles.

H.,

side of pulley.

Electric, 250 K. W.
OneWestiDgbouse, 175 K. W.
Two General Electric, 100 K. W., 4 pole.
Two General Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.
SIxT. H., D62.
One Edison No. 20, 60 K. W.

One General

,

GENERATORS-

1

I

O

Volts.

W.. G. E. design, 14 pole, for direct
connection, at a speed of 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

Two 210 k.

RAILWAY GENERATORS.
MANUFACTUfiERS OP

FUSE WIRE, FUSE LINKS, TELEPHONE
FUSES and SUPPLIES, WIRE lOINTS.
358 Dearborn

187 Pratt

St.,

Chicago.

863 Broadway,
New York.

St.

Buffalo.

r;ir!|i|i

I-

M
3

T^

ILLUSTRATED

III

111

CATALOGUE

O

No

u

_

14.

eiedric-al

^

o

H
M
3
Ou
a
o

Supplks.

a.

a.

man ball an

3

ikftricalSupplyGo.

1

'.OJiConlcmdtStrtcT,

New

York

ll
IWI

— 175 kw

1

,

M. P.

4,

I

A
I A^pi
VI
Albh
dLH
wfcn II C
THE MONSON

— 100 kw., 4-pole General Electric.

1—100 kw., Edison Bipolar.
2
90 kw., Thomson-Houston.

—

Westinghouse.

1

80 kw.. General Electric.

2— 80 kw., Detroit.
5— D62 Thomson-Houston.

2—150 kw., M. P. 6, Westinghouse.
2—110 kw., 4-pole Eddy.

ENGINES.
1

2

— 13 and 23x17 Tandem Compound Mcintosh &

2—10 and

ELECTRICAL

PURPOSES
PLAIN OR
ENAMELED.

BURMAH SLATE

STREET CAR EQUIPMENT.
Seymour.

Payne Compound.
1—13.^12 Armington & Sims.
1
12 and 20x12 Westinghouse Compound.
1—7x8 Payne.
1—18x48 Geo. H. Corliss.
1—16x42 Greene.
1
10^ and 16Jxl2 Cross Compound Armington & Sims.
18.\20

—

—
—26x48 Providence-Greene.
2-rl8 and 30x16 Westinghouse Compound.
3 — 18^x18 Armington & Sims.
2

7—163 H. P. Babcock & Wilcox.
5-250 H. P. Climax.
1—600 H. P. Climax.
2—66x16 Retura Tubular.
2—66x18 Return Tubular.

ROUND,

cases.

One hundred and eighty "K" ControUen.
Twenty-five K-2 Controllers.

ENGINES.
60x60, Cooper cross-compound,
non-condensing, new, never shipped from

Six 36 and
factory.

One 30x54

Louis Corligs.

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double Wheelock.
One 20x42 Wheelock,
One 14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston, Stanwood & Gam-

One 8 and 13x12 tandem compound Ball.
Three 17x18, Skinner, with air cylinders attached.

2 T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H., 75 light, 6.6 amp.
12
T.-H.,
45 light, 6 6 amp.
M.

M. D.

A large assortment of Arc Lamps all In good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

Two 16x20 Porter-Allen.
Two 15x20 Automatic RuBselL
One 15^x15 Armington & Sims

high speed
simple automatic, 270 R. P. M.
»t Sims simple automatic,
270 R. P. M.
One 13^x15 Armington & Sims high speed
simple automatic, 300 R. P. M.
One 14x17 Fisher, new.

One 15x15 Armington

BOILERS.
Four 66x18 with 66 4-lnoh tubes.

WRITE FOR OUR LATEST CATALOGUE.

ft.

Ferris Wheel, electrlcauy driven.

AT A BARGAIN — A

complete Edison 3-wlre
p ant of 300 K. W. capacity.
be profitable to wire or write us giving
requirements of machinery wanted or for

It will

CHARLES

E.

DUSTIN GO.

sale.

JOHN

A.

STEWART ELECTRIC

TRADE rlARK.

Insulateii

Wire and Brass Go,

COLUMBUS, OHIO.

complete

FERRIS WHEEL.

RECTAN-

Columbus

A

battery at a great bargain.
Three 66 x 14. with 66 4- nch tubes.
Two 72 in. x 18 ft., with 66 4-inch tubes.
Five 60x16 ft. bigb pressure boilers.
Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. P. Hazelton.

One 60

AND

MASUFACTDHED BY

for rolling

mlllworic.

SQUARE

GULAR.

St.

Two 24x60 Lane & Bodley.deilgned

ble, cross-compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17x14 cross-compound Ideal.
9 and 16x12 tandem compound Ball.

No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.0 amp.

MAGNET WIRE

P. motors new
and complete with pinions, gear and gear

One hundred and eighty 25 H.

Two
Two

ARC GENERATORS.

CO.

PORTLAND, ME.

60-cycle, 2-phase,

2.200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine,- complete.
Two 100 K. W., G.E. 3 phase, 60 cycle generator,
complete.
Two 100 fC. W., G. E., 1100 voltB monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 Tolts.
One 35 K. W., Westinghouse, 1100 volts, complete.

BOILERS.

FOR

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse

— 14x14 Rice Automatic.

,ii

A NE

1—100 kw., 4-pole Walker.
3

1-18^x18 New York Safety.
1—20x48 Harris-Corliss.

.

Ill

CO

2—500 kw., 0-pole General Electric.
2-225 kw., 6 pole General Electric.
2—200 kw., 4-pole General E'eclric.
1—200 kw., M. P. 6, Westinghouse.

11

Broadway,

NEW YORK.

Storehouss, ORANGEBURGH, N. Y.

Offices:

430 Sycamsre

'

St.

CO.

Factory and Warehouse:

LUDLOW, KY.

CINCINNATI, OHIO.

—

.

WESTERN ELECTRICIAN
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BRYAN, WILLIAM

ARNOLD ELECTRIC

POWER STATION Co

M.

Engioeers, Contractors for Complete
Electric Plants. Results Guaranteed.

Am.

H.

M
M

Soc. M. E..

Consulting Mechanical and Electrical
Engineer.

Contractohs,

Engineers

TELEPHONE ENGINEERING AND
CONSTRUCTION,

ra

W, 1263 Monadnock

Lincoln Trust inilldlng, ST. LOUIS.

Bldg.,

Chicago,

-

1

§
g
p

1 SARGENT & LUNDY,!
ENGINEERS,
1
1
1000, 46

i

CHICAGO.

1 Frederick Sargent.

Long DistuQce

FELT, CHAS.E. &C0.

I'liono

A. D. Lundy.

B
M
K

Central 2H8.

SCHOTT, W.

Mechanical and Electrical

H.,

ENGINEER AND CONTRACTOR,

Engineers,

1155-56 Monadnock

East Van Buren Street,

1

Specia'ttes—Central Station HeatlngPlants,
AVatcr Wortis Stc-am Plants, Electric Llflit,
Ras and street KalUvay I'lauts.

Blk.. Chicago.

T220-2I

Marquette Building, CHICAGO.

S31B

BUTTERFIELD,

F.

J.

KLECTRICAL ENGINEER AND CONTKACTOR.
I
1
I
j
I

CHAS.

L.

BROWN,

Complete Telephone Eschanges Built and Material Furnished.

Cable Construction and Dndereround Conduit
Construction a Specialty.
Ruoni 505, 113 Adams Street,
CHICAGO, ILL.

I

&
J

St.,

WILMERDING,

Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS, TELEPHONES

A. C.

&

C. H.

0. Ry.

CHICAGO.

Northern Wisconsin Resources.
Northern Wisconsin

offers lh°; finest

oppor-

tunities for manufacturing and seitlemrnt.
Fine grazing lands hardwood tlmboran<i sp'endid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek tbe opportunity. Transportation facilities are of the best. 1 ntercstlng booklets, maps, etc., are yours for the asking.

W.

AND EVERYTHING FOR
COMPLETE EXCHANGE.

Chicago, IM.

Bldg., Cleveland, Ohio.

Telephone Main 3123.

KOKOMO TELEPHONES

CAROLINA.

411 Electrical

1300, 184 La Salle Street,

Per rates and inrormatlon apply to

234 Clark

I

La Salle Street, CHICAGO.

NORTH AND SOUTH

SPINING, N. W. P.

Prtpertiea and Apparatus.

ST. LOUIS.

CONSULTING ENGINEER

—TO

P.

Chemical Bldg..

Co.,

CHESAPEAKE AND OHIO RAILWAY

I.

1305,

Carman, Chas. Whitney

and Third Tuesday Each Month

VIRGINIA,

Suite

^rSisStisa ^'is^&^m^^mi^m
C. W. Carman.
M. C. Hartman.

HOMESEEKERS' EXCURSIONS
First

Consulting Telephone Engineer.
Plang, Speclflcatlons and Supervtslon oC Installation of complete telephone plants.
Special Reports on Telephone

Central Lighting Stations,
Electric Power Transmission.

consulting engineers,

CHICAGO.

Telephone Harrison 3608.

STANTON, LE ROY W.
j

^

Contracting Electrical Engineer.
312 Fisher Building,

Humphrey, Henry H.,
CONSULTING ENGINEER.

H. KILLEN, Land

&

Industrial Gom'r;

JAS. C. POND, General Passenger Agent,'
Wisconsin Central

Write for Catalog and Prices.

Ry.,

MILWAUKEE.WIS.

KOKOMO

TELEPHONE AND ELECTRIC
MFC. CO.,
KOKOMO, IND.
LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.
TELEPHONE DROPS, SPRINCJACKS, PLUGS and
SWITCHBOARD SUPPLIES.

MAYER
ENGINEERING CO.,
Block,
CHICAGO,

Watson liack-Geared Motor.

on

Built
•A,

'A,

M,

five
I,

frames

I'A,

\'A,

I

frames and
form coil wound
armatures.
An efficient, durable motor
steel

MANUFACTURERS
Contemplating establishing plants
in the West should take advantage
of a location on

ventilate

built for lasting

ILL.

for H,

and 3

2

horsepower with speed reductions of from 5 to
Multi-polar type with cast

dynamo

Monadnock

and severe

JBdWARDS

a;*j,Co

FRONT VIEW.

THE HEART OF THE

Automatic
Telephone
System

use.

IS

THE SWITCH.

Chicago & North-Western Ry.

We build special motors and
dynamos forspeclal purposes.

which reaches the famous

COAL FIELDS,
IRON ORE RANGES,
THE

MECHANICAL APPLIANCE

IT IS

THE OPERATOR

WATER POWERS,
HARD AND SOFT
LUMBER DISTRICTS
West and Northwest, and
affords the best means of transportatlon to the markets of the world.

Always Alert
Never Tired or Idle
Never Cross or III

Always Accurate

of the

COMPANY,

MI

LWAU KEE.

MARVIN HUGHinjr.,

Send

for Bulletin No. 55.

Aatomatic Electric Co.

FOn FURTMEH PARTICULARS APPLV TO
E. D.

Freight Trajjic Mgr.,

CHICAQO.

BRIGHAM,

Qen'l Freight Agent,

CHICAQO,

U. S. A.

:

March
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THE STATEMENT

PROTECT
Your Pocketbook

GIVEN BELOW PROVES THAT A

MAN

NOT EXPERIMENTING WHEN
HE BUYS
IS

STROMBERG-CARLSON APPARATUS

AND YOUR

Peace of Mind
Exchange

Out

as well as your

in

NEBRASKA
almost

BY BUYING

the telephone apparatus

all

STROMBERG-CARLSON make.

is

The

onl y

S TEBLIN B

"CENTRAL ENERGY exchange

in operation

S-C

using

is

apparatus.
THE ABOVE STATEMENTS CAN BE EASILY VERIFIED.^
C.

PROTECTIVE APPARATUS

W. li.vRTutTT, Kan

as Citj'. Mo.. Slate Eeprcsenlatlve.

THR COST «F MAISITEKAXeB «>F S.-C.
TK1.KPHOMES IS 1-11ACTICAI,LY
KOTHIKCi.

The

ONLY non-infringing, thoroughly

efficient

system on the

ABSOMTTE SATISPACTIOBI

market.

CUARASITEED.

STERLING ELECTRIC

COMPANY

LAFAYETTE

STROMBERG-CARLSON TEL. MFG. CO.

INDIANA.

Genl. and Eastern Sales Office;

Sales Dept.

ROCHESTER,

CHICAGO,

N. Y.

ILL.

The World's Largest Independent Telephone Supply House
X

We

are the largest because our telephones and telephone apparatus have been proved

beyond

doubt the

a

best.

i

Our Magneto Telephones have never been equaled.

:

Write us for quotations on Magneto and

Common

Battery Telephones, Switchboards,

all

kinds of Wire, Cables, Cords and

'

Construction Material.

^
^

.

Kellogg Switchboard and Supply Company,
^
^

T

QREEN AND CONORESS STREETS, CHICAGO.
346 Broadway,
NEW YORK CITY.

Electrical Building,

'

Keystone Telephone Building,

PHILADELPHIA.

CLEVELAND.

INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

It

SUGCESSFULTELEPHONE.

Durability.
Clear, Distinct and Powerful.

AMERICAN

IMPOSSIBLE
become packed

manufacture a full line of public exchange central energy and generator call
Teleptiones and multiple and trunking
switchboards.
Correspondence solicited.

INTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

CO.,

CHICAGO,

U. S. A,

GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

or deadened.

We

PATENT ALLOWED.

Electrical

as well as Patience, to make a

Efficiency and

to

Capital,

Knowledge and Good Meclianics,

IN

Workmanship,

It Is

requires

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAN
39

ELECTRIC

TELEPHONE

JACKSON BLVD., CHICAGO

CO .

^

1
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DOUBT about the ECONOMICAL PRODUCTION of your OUTPUT
We can CLEAN THEM and KEEP THEM CLEAN and FREE
at
CORROSION at a MINIMUM cost.

WHEN

from

SEND GALLON OF WATER.

MAKERS OF BOILER WATER TREATMENT TO SUIT ANALYSIS.

^Sr^T^TTTTSr
-pESISTANCE

^
^
.

M KOGAR,

'Wk/iwi.

•*-*-

rods of Dixon's Graphite
give high resistance in contracted space.

j^ Any

size,

any

and booklet

te^f
t Iff

Ask

resistance.

-- '-^•'^

Telephone: Harrison 3930 and 393

Olves a higher percentage of useful effect than any other water>wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find It to their interest to confer
with us, 03 we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREMBNTS

lA^liiii

AND SEND FOR CATALOGUE.

EVANS, ALMIRALL & CO.,

20B MONADNOCK BLOCK,
NEW YORK.
CHICAGO.
BOSTON.
M 'Hiiipnpwpinir»^H"w ii"»ii>n^^
»^i
i

MORGAN SMITH

S.

CO., York, Pa.
">

FOR CATALOGUE,

JEFFREY "^CHAINS

THE JEFFREY MFG. CO
COLUMBUS, OHIO.

buy WALRATH QAS OR GASOLINE ENGINES
and get

light

on the subject.

THE WALRATH

M

with

Friction

Fibre- Graphite Commutator Brush.
p'.uc graphite, It inBures low

the

Being 90 percent,

no sparking under a varying loadfand
longer wear.
TLere is no greasing required.
The Fibre-Graphite is therefore the most eco«
nomic brush on the market. Send for price list.
resistance,

ul

BRUSH

ARE YOU LOOKING FOR MONEY?

No

There's

iFIBRE-QRAPHim^
|

COMMUTATOR

If so,

.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Jersey City, N.J.

The Evans-Almirall Hot Water System of Central Station Heating.
NO BACK PRESSURE. ONLY ONE LINE OF PIPE NEEDED.
SEND FOR CATALOOUE.

f

TfTTT -111

fi.M'CORMICK TURBINE.

125.

JOSEPH DIXON CRUCIBLE COMPANY,

#

F>.-«>slclen«

sample

for

1903

look

IN

the BOILERS.

27-34 RIALTO BUILDING, CHICAGO, ILL.

21,

HOLMES FIBRE-GRAPHITE MFG. CO.
SISSWakefield

it\.T-V\l?.R\tiaTO(i

SI.,

Germantown, PlllLADELPHIA.

i

Received the Highest Award at
the Pan-American Exposition.
It will produce as good a commercial light as tbat or an automatlc steam engine, either belted
or direct connected generator.
Simple, Economical and Reliable.
fcend for Catalogue \V.

MARINETTE IRON

WORKS MFQ.

CO.,

AGEXCIES301 Fisher Building. Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St.. Boston.
Strong, Carlisle

FOR MACHINERY.
We make name plates for some

of

makers of macbinery in
tbe U. S. and 'we would be pleased
to send you sample and quote price.
No Plate Too Large or Too 5mall.
the largest

MARINETTE, WIS.

-

NAME PLATES

THE MUROOGK COFPORATION,

& Hammond Co.,

Cleveland.

(Formerly Murdock Parlor Grate Co
156 Boylston St., Boston, Mass.

)

GASOLINE MOTORS
-FOR-

MECHANICAL
BOILER
THEONLY KNOWN METHOD OF

BICYCLES,

KEEPING BOI LE;RS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

CO.,
NORTH CHELMSFORD. MASS.

MECHANICAL BOILER CLEANER
WR.MASON Manager.

4-13

VEHICLES^

LAUNCHES.
LOWELL MODEL

CO.

WESTERN UNION BUILDING. CHICAGO.

SAMSON TURBINE
UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.
Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

Wc

build these Turbines In all Siies and Styles, on Upright or
Horizontftl Shafts, single or in pairs, belted or direct connected.

WHITE DEPT.

fOn CATALOG.

JAMES LEFFEL &
SPRINGFIELD,

which alrri-k't
distance h.ive
done most
civiii

CO.,

O., U. S. A.

for ilie

"

—
— MACAULEY

species.'

PERFECTION IN TRANSPORTATION
IS

REG TRADE MARKS

IJhe

Rhosphor BRONZE SmeltingCo.Qmited,

'2200 Washington AVE.,PHiLADEL.PHiA.
"ELEPHANT BRAND PHOSPHOR-BRONZE^

1

!lNGOTS,CASTINGS, WIRE, RODS,'SHEETS, ETC.
}%u,/,.,}j „,„]

X\

""^,.

^
I

— DELTA

METAL

CASTINGS, STAMPINGS rno FORCINGS
ORIGINAL AND Sole: MAKt-Rs IN THE li.S.

FURN'ISHED

1)Y

THE

CniCAGO A ALTON RAILWAY

McNAMARA BROS.
ELECTRIC SWITCHBOARDS,

SLATE AND MARBLE.

^XueB.

Fair Haven, Vt.

rails, laid on a roadbed
crushed rock, make its tracks the
smoolliest. Over this dustless hishway are
run the most palatial trains in the world

Tlie lieaviest steel
of

—the acme of luxury and comfort.
AMERICA'S MOST POPULAR RAILWAY-JUSTLY TERMED

"THE ONLY

Clilcajfo,

Ceo.

j.

AY AY"
BETWEEN
St. Louit*, KnimaB City and Peoria,
Charlton. Gen. P.is. Agt., Chicago. 111.

March

21,
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THE VICTOR TURBINE WATER WHEEL.
i-OR ^F^I'VI
OUR OTHER
Its high speed, close regulation, great capacity,
high efficiency, perfect cylinder gate and steady
all con-

ITS.
SPECIALTIES ARE:

STEAM and POWER PUMPING MACHINERY

motion will particularly commend it to
templating developing plants of this kind.

for all

purposu, AIR COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

I^ STILWELL-BIERGE

&

DiBk-V-rON.
NEW YORK.

141

SMITH-VAILE GO.
OHIO.

PHILADELPHIA, 619 Arch Strtel.
CHICAGO, 311 DMrborn Street.
LONDON, 97 Queen VIctorle Street.
CLEVELAND, 1116 New England Building.
AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS, 304 Hennen Building.
BALTIMORE, 1607 Continental Trust Building.
E. F.

Hard Proposition

-A

l^^'^^~

year for electric companies to declare
dividends owing to the high price of fuel.
this

We
<r4

can show you

coal
tric

and labor

how you can pay your

bills

and secure your

elec-

current at the station without expense,

by installing our system of Underground
Steam Heating mains and SELLING YOUB

EXHAUST STEAM FOR HEATING PURPOSES.

We

%(

installed over 35

new

year.

We

for bur

pamphlet showing how

can guarantee

plants last

Write

results.
it is

done.

AMERICAN DISTRICT
STEAM CO.
...'/

Mention Western Electrician-

LOCKPORT,

N. Y.

x\k^

f •••••M

»»»ei«

f

There

«««« MfMii;fgffgfgJlff ••>••••

is

—•••—•••>••••>••••—•••Ik

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/.
Authorized Manufacturers of th*

^A^IRE.
:

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,
Sales Office,
IB Cortiandt St., New York.

YOIMI^I

,

IM.
(10921)

it:::::H.%\\\\\':.s'»:»'iiH.\%\%%%%%TO::::w^^^^^

Y.
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CEDAR POLES

Producers

From 6 Feet to 70 Feet.
8PICIAL PRICES ON SMALL POLES.
1

Whoiesalirs of

I

A

White Cedar

i\.

C.n. WORCESTER CO.

Produett.

MARINETTE.WIS.

POLES,
POSTS,

CEDAR
H. M.

LOUD'S SONS CO., Au Sable, Mich.

Prices.

Address B. F. VREELAND, Denvir, Colo. (Main Office.)

Idaho— Montana.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

DM
.

Rli

cm
iicD
rULmtlf

iiiincD
LUHIDCII

I

on
bill,

WHITE AND

PRICES

AR POLES

TIES,

WESTERN CEDAR POLESHow
stocks:

LOW

LARGE STOCKS

merchants' national
bank bldg., Chicago.

CHICAGO LUMBER

& COAL CO.

LUMBER EXCHAN6E

1129 -30-3I

POLES

MINNEAPOLIS, MINN.

W.

C.

STERLING & SON,

TIES.

MONROE, MICH.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 year^

The
Pioneer

Famous

Limited.

Train

NlCKELj^TE.
IlieNev<Uork.Chica5o^

MouisUR,

OFFERS
of the

%^k^^^^:
CEDAR POLES
UPON
SPECIAL PRICES

'

A, E.

World.

3

Express Trains

OHIOAOO
Every Day Between

APPLICATION.

Chicago— St. Paul— Minneapolis

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

VIA

,

The

POLE DEALERS ADVERTISING

BUFFALO.

& St Paul Ry.)

Cars. Day Coaches and DinIndiridual Club Meals ranging In
pri.;e Jrom 35c. to $1.00: also service a la carte.
' ^Ic your Ticket
Agen. for tickets over the
Kita.el Plate Road, or address

Through Sleeping

THE

LENT RESULTS BECAUSE

St.

AND

Paul Road. ALL P OINTS E AST
THROUGH CLEVEUND AND

(Chicago, Milwaukee

WESTERN ELECTRICIAN OBIAIN MOST EXCELIN

3

Equipmeat and Service

ing Cars.

Uoequaled.

IT
maps and informatioD
furnished on application to

Timt

PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

F. A.

tables,

MILLER, General Passenger
Chic&eo,

MARTIN MALEY,
VERMONT SLATE

Ageot,

JOHN

Y.

CALAHAN,

'Phone Central 2067.

I

3

I

C. A.,

Adams

St.

CHICAGO.

11!,

MANUFACTURER OF ALL KINDS OF

POLES

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

Southern Cedar
NO ROTTEN BUTTS.

G.J.

HUEBELCO.,

Are the Best.

POLES

D.W. PHELAN,
277 Broadway, New York

M.KLEIN & SION

LINE BUILDERS' TOOLS.

POLES

WRITE FOR PRICES.

THE

0. C.

LUMBER

CO.,

VULCAN MICH.

<WHITE CEDAR.)

Onr Tool Book
It Is

tells

about them.
3et

of Interest to all linemen.

a copy now. FREE.
Heidquarte'S for Linemen's Tools.

MATHIAS KLEIN

&

SONS,"TS".u^u"o"'i[l°''

CEDARfOtES

We Make

30,35 and 40 ft.
6tnd7ln.Tops.

a Specialty

FOR

i
POL ES
of

TROLLEY

Telephone

LINE

Construction

Poles.

Always

YARDS:

FRANCIS
BEIDLER

MenomlnK.MIch.
Escanab..

4
*fARl)5: TF^ycoi<r(iNu,hicl-,.-

Cluqoct,

)^5ai_i_E" Sr., Cmic/v&o.

^reeN3av."WT5.

_

New

Ur<i30»i.

^15,

MlDO.

Heron,

Moat

Cablnel,

Id.ho.

Cblugo,

111.

In Stock

i

&C0.
SIS W.22d
CHICAGO,

St.

ILL.

March

21,
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CEDAR=-PDLES
LINDSLEV
BROS. CO.
(MICHIGAN POL.es) CHICAGO.
ADDRESS

THE LINDSLEY BROS. CO.

.

:

(WESTERN

P Q1_ES ) SPOI^AN E. WASH.
TRIBUNE BLDG. CMICAQO.

INqUIBlES TO GENERAL. OFFICES

-S^

*'»<»o^^ooc>'Of">'^:^ooc>-oc5>^nc>^ocx^c^^<^r*>-oo-o

^WHEN YOU WANT POLES QUICK
Send
We have
(?

X

us your orders.

all

the standard sizes for telephone X

y and railway work and we trace shipments by a private service J
:-:
:-:
Address your order to j\
^ when necessary.
Bay City, Mich. ^
^ MALTBY LUMBER COMPANY, Depi. C,

20 FOOT TO 30 FOOT CEDAR POLES.
We are offering these short lengths for early
spring delivery at low prices. Ask us to-day.

THE MORSE CEDAR COMPANY,

Shingles,
Posts, Etc., Etc.

Saginaw, Mich.

WHITE CEDAR POLES'
Hall

L.

Brooks

tomahawk,wis.

CROSS

BERTHOLD

POLES.

& JENNINGS,
ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

80

ft.

ARMS.

CEDAR POLES

IDAHO, WISGOMStM,

......

POSTS, POLES. TIES AND EVERYTHING
VAnOS IN IDAHO AM> AT WASHIUKN. PIIMMKH

JOHN.

H.

(Ww^XoJ^U/ §iM^^kWv^

oijverw

S«C

PINE AND FIR.

Chemical Building.

MIGHIGAM

IrA^SkXMAww^

LONG LEAF

FOWLER

GENERtL OFFICE: 1705 FISHER BLDG
B,a„..h ODices
n«ir.«
Branch

.

J

.

FOR TELEPHONE, TtLECRtPH,
ELECTRIC

LIGHT,

TROLLEY.

WHITE CEDAR
AND ItRlLK, WISCONSIN.

IN

CHICAGO.
Washburn. Wisconsin, and
spoliane. Washinglon.
.

FOWLER-JACOBS

GO.

YARDS - /V£W OULUTH.MINN.- PLOOOWOOD, MINN. - WELLERS.MINN.

LOCUST
Large and Small Orders
Promptly Filled.

BEST TIMBER AND WORKMANSHIP.
WILL FIT ARM AND HOLD CLASS.
LARGE STOCK
PRICES RIGHT.
Carolina Locust Pin and Mica Co.,

PINS.
Franklin, n. c.

I

SOUTHERN
'^^^^ IILIIIa

White Cedar Poles
THE BEST POLE

IN

THE MARKET FOR

TROLLEY A ELECTRIC LIGHT WORK

Yellow Pine Cross-Arms. Locust antl Oak Pins.
Large Stock Always on Hand.
Ask for Prices.

KCo
...HIGH QUALITY POLES...
STAMPED ON A POLE BUTT
MEANS that it has been accepted
worthy

of a place

Offered by the K. S

&

by a

critical inspector

STANDARD POLE

S Co.

MICHIGAN POLES
At best

Correspondence Solicited.

prices consistent with the best Quality.

WE HAVE

TIE CO.,

MEDORA MILLING
al

CO., Medora, Ind.

Medora. Ind. and

want your

YARDS AT:
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

EMERSON, MICH.
,

NEW

YORK, N.

Y.

Inquiries always.

CHESTNUT

POLES.

TORREY
CEDAR CO.,

Cedar

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

CEDAR POLES

WALKER, MINN.,

Wrll« Us lor Delivered Prices.

Ft. RItner, Ind.

SUPPLY COMPANY,

POLES, TIES, POSTS. '"VS.?.!
We

505 VENEZUELA BLDG.,

A FULL STOCK OF

GREEN AND CONGRESS STREETS, CHICAGO.

PRODUCERS.

•

40 FT. TO 70 FT. LENGTHS
Yards

KELLOGG SWITCHBOARD AND

A

as

among many thousand

CARNEY BROTHERS COMPANY,
6IO Chamber of Commerce, CHICAGO, ILL.

Poles

YARDS AT:
DULUTH,MiNN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY

BROS.' SPUR, MINN.

Idaho Cedar Poles shipped direct from Idaho.

Oregon and Washington.

WESTERN ELECTRICIAN
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21, 1903

HtRNST LAMP

Ask your Electrical Supply Dealer
For Illustrated Booklet No.

6, telling all

Or write nearest sales

Nernst

about them.

office of

Lamp Company.
Sales Offices:

Pittsburgh, Fayette St. and Qarrison Place;

New

York, 120 Broadway; Boston, 131 State St.; Philadelphia, 202 Real Estate Trust Bldg.
Chicago, 638 National Life Bldg.

WESTERN ELECTRICIAN

Marfch 21, 1903

25

COMMUTATOR
TRUING
DEVICES

Truing Device Mounted on ISO

KW.

Genera^tor.

The above shown truing device

is

needs

of

ak,dmira.bly a^da^pted to the

the

20th CENTURY

this

cen,trak,l

stdb.tion^

nva^ni

one device Ke can keep the

con\rn.uta.tors of ness-rly

LAUNCHES
Spriog will soon be bere and
you will want a launch, a sail
boat,

a

row

With

a,Il

n\a.-

chines under 200 kilowatts' capacity irv perfect corvdition.

boat, or a canoe.

It is
LET US FIT YOU

OUT.

RACINE BOAT

and

quickly and easily ak.d|usted

is a.lw^ays

ready for use.

has been in use for years
on machines of Fort Wa.yne
It

MANUFACTURING COMPANY

ma.nufBLCt\ire a-nd

is

no'sv

offered to the trade in per-

fected sha.pe.

Bulletin 1038
trea-ts

BOX
Tfae
craft.

13,

ideal

Tb«

Speedy,

RACINE, WIS., U. S.

gcDtleman's pleasure

Boest latmcb that floats.

tale,

simple and reliable.

of

it.

k.

FORT WAYNE
ELECTRIC WORKS.

15 FT. FISHING LAUNCH, S 150.00

16 FT.

FAMILY LAUNCH, 200.00

35

CABIN LAUNCH,

FT.

Send 10 cents
tr«ted

for So-pag* illat-

calalogoe giving

Manufaicturers

of

"Wood" Systems,

1,500.00

Ibe truth

Office

and Factory.

Fort Wa.yne, Ind.

in detail abont the best boats bnilt.

K^a

WESTERN ELECTRICIAN

March

28,

PLATI N U M

1903

I

FOR

TELEPHONE CONTACTS
Especially for use in CENTRAL.ENERGY
la rgelylon proper contacts.

SYSTEMS

in

which the efficiency attained

depends

BAKER

&

CO;S IRIDIO PLATINUM RIVETS

Are especially designed for

all

classes of Telephone Contact

ON SWITCHBOARDS, RELAYS, HOOK-SWITCHES,

Work, including JACKS

ETC., ETC.

WE PURCHASE SCRAP.
Platinum

Writ* us for quotation.

BAKER &

any form,

for

any purpose to specifications.

CO., Newark, N.

NEW YORK

HEADQUARTERS FOR

In

OFFICE: 120 LIBERTY ST.

TELEPHONE INSULATORS.

No.

II

DOUBLE QROOVE PONV INSULATOR.

Weight per piece. V'--..
Wcigljt per J .000 padiCd
Parited 400

COVINGTON, KY.

,

10 oz.
700 lbs.

In a barrel.

?\^^ysj\j''J'-^^^

FACTORIES AT

MUNCIE, IND.
OFFICE AT

J

R, a.

TRANSPOSITION INSULATOR.
300Z.

WciKlit per l.OOg paclicd
Pacltcd 125 In a barrel.

..Z.llSibt

HEMINQRAY GLASS CO.
Established
1848.

MANUFACTURERS.

Incorporated
1870.

HEMINQRAY,

BRADFORD SHINKLe,
D. C.

HEMINQRAY,

President.

VIce-PrMident.

Sec'y and Treas.

—

—

'

W£StERN ELECtklClAN

March '2§,' 1 9*53:

1
/"

TheElectrig StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

Cbloribe Bccumulator
For Central

Lighting and Power Stations,
Telegraph, Train Lighting, etc., etc,

Stations, Electric Railways, Isolated

Fire Alarm,

PRICE LISTS AND DESCRIPTIVE BULLETINS

Niw Tobk,
100 Broadway.

Phila.dei.phia,

Allegheny Are.
and 19th St.

CHrcAQO,
Marquette Bldg.

Bobtow,

60 State

St.

Baltimori,
Continental
Trust Bldg.

FORWAftDCD UPON REQUEST.

SALES OFFICES

•

St. Louis,

Walnwrlght Bldg.

Bah Fbahoiaco,
Nevada Block.

American Steel
New York

Chicago

Clevxland,

New England

0xtboit,

Michigan Electric Co.

Bldg.

G. F.

Havana. Cuba,
Greenwood, Manager,
34 Empedrado St.

& Wire Co.

Worcester

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
We always carry a

large stock of

CARBONS

WEATHERPROOF WIRE
for

prompt ihipments.

CONSUMERS CARBON

Samples

and prices on application.

AyERICAN INSULATED WIRE
AMERICAN BRAND

&

Main Office and Factory;
241-247 S. Jefferson St.. CHICAGO.

-VEATMERPROOF WIRE ANDCABIES

CO;

LANCASTER, OHIO, U. S. A.
Carbons of all kinds and for all purposes.

CABLE CO.
ILL.

For Incandescent Lamps
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
W( Mil PUTINUM In any quantity, either large or small. We buy PLATINUM ir anything
containing PLATINUM. In any quantity.

and

Everything

MANUFACTURERS OF PLATINUM
Newark, N.

New York

I.

Office,

IN

Else.

ALL SHAPES.

120 Liberty Street

ALPHABETICAL INDEX TO ADVERTISEMENTS.
20
Akron Smoking Pipe Co
31
Allen Company, L. B
..38
Company.
Allis-Ctialmers
38
Alphaduct Mfg. Co
21
American Battery Co
American Conduit Company. 7
Steam
Co
District
Amer.

—

Ainer. Electrical Heater Co. .38
Amer. EL Telephone Co.. -19,25

American Electrical Works. .21
Amer. InsuL Wire & Cable Co. 3
American Platinum Works. .38
American Refl.&LightingCo.28
Amer. Steel & Wire Company 3
Arnold Elec Power Stat. Co. .28
32
Audel & Company, Theo
34
Automatic Electric Co
Automatic Time Stamp Co. 25
. .

Badt.F.B
Baker & Company
Bamett Company,

28
2,

G.

3

& H... .38

—

& Co., J. S
Beardslee Chandelier Mfg. Co.—
Beidler &Co., Francis
34
Berthold & Jennings
33
Barron

W

38

Bissell.G.
Bonville. Edward

22

Boss^ EL

Construction Co
Brooks, Hall L
Brown. Cbas. L

. .

35

28

—

Bryan-Marsh Company
Bryan,

Wm. H

38

.28

Co
38
Burch. Edward P
28
—
Butterfleld, J. F
7
Camp Company, H. B
Carman & Co., Charles WhitBuffalo Forge

ney
^
Carney Bros. Co
Caa-olina Loc. Pin

28

33
&.

Mica Co.

34

Central Electric Co
B
Central Mannfacturing Co... 34
central Telephone & El. Co. .25Cli&seHShawmut Conlpany...26

Chesapeake A; Ohio Ry
28
Chicago & Alton Railroad....—

C.&N. W.R.R
Chicago Die & Electric

—

Co..

.—

Chicago Edison Company. 4, 22
Chic. Fnse Wire & Mfg. Co. .—
Chicago Insulated Wire Co.. 1
Chicago Lumber & Coal Co. .34
35
C, M. & St. P. R. R
Christensen Engineering Co. 26
Columbia Incand. Lamp Co.
Columbus iDS.Wire & Br. Co. I
Commercial Elec. Supply Co. 4
.

—

Consumers Carbon Co

3

Continuous Rail Joint Com21
pany of America
35
H
Wire & Cbl. Co. 1

Coolldge, Marshall

Crescent Ins.
Crocker- Wheeler

Company .37
Crumb & Company, W. H .... 29
Cutler-Hammer Mfg. Co
Cutter Elec.

15

& Mfg.Company

1

—

D. & W. Fuse Company
Dearborn Drug & Chem.Wks. 32
Diamond Meter Company ...—
DIcfcey-Sutton Carbon Co
17
Diehl Manufacturing Co
26
Dixon Crucible Co. Joseph 32
Duncan Electric Mfg. Co... .26
Dustin Co., Chas. E
23

—
. .

,

Economical Elec.Lamp Co.. .38
Edison Decorative & Miniature Lamp Department 1 20
Edison Mfg.Company
24
Edwards & Company
28
Electrical Engineer Institute.—
Electric Appliance Co
1 3. 20
.

1

,

Electric Storage Battery Co.. 3
Electrician Pub. Company.. 29

Empire Wire Co
Evans, Almirall

1

& Co

EwiDg-Merkle Electric Co..

32
.16

Fahnenstock TransmitterCo.15

Faries Manufacturing Co
31
FarrTel & Const. Supply Co. 10
Felt & Co., Chas. E
Fisher Electric Company
20
"For Sale" Advertisements. .22

—

Wayne Elec. Works., Inc. 37
Fowler, John H
35
Franklin Eng. & Elec. Co....—
Ft.

Pulmer Lumber Co., D.

M

—
—

.

.

. .

1

22

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Hopkins A Co.. A. P
Huebel Company, C. J
Humphrey, Henry H

—
35
28

lUinols Electrical Mfg. Co... 22

minols Maintenance Co

22

Incandescent Electric Light
Manipulator Company
Indiana Rub. & Ins. W. Co.
I
India Rubber & Gutta Percba
Insulating Company
Intemat'l Corres. Schools....
International TeLMfg. Co. -.25

—

. .

—

Lamp

Mfg.Co.21
Jeffrey Manufacturing Co.. ..32

XPor €>XQ.mm±£X'^€l

Ixa.ca.oaB:

o£

&

Co.,

James

32

—
—
—
—

Machado & Roller
Maley, Martin

34

2
.

W

Leffel

Lindsley Brothers Company.. 35
Loud's Sons Co.,H. M
Lowell Model Co
Lyon Metallic Mfg. Co
1

33
Medora MiUlng Co
Metropolitan TeL & El Co. ..28

. . .

Hemingray Glass Co
Hobart Elec. Mfg. Company.

12

Leather Preserv. M. Corp.... 22

34

.

Wm

Jaeger Miniat.

Co.... 28

La Crosse Cabinet Co

Maltby Lumber Company ... 35
Manhattan Elect'l Supply Co. 1
Marinette Iron Wks. Mfg. Co.32
21
Matthews' & Bros. W. N
28
Mayer Engineering Co
15
McCandless & Co. H.
McLennan & Company, K. ..20
McNamara Brothers
21
Mechanical Appliance Co .... 38
Mechanical Boiler CleanerCo.32

Hart & Company
1
Hart Mfg. Co
31
Hartford Steam Boiler Inspection & Insurance Co
Hector
34
Helios-Upton Company
.5, 18

G.

Kartavert Manufacturing Co.—
KeUogg Switchttoard & Supply Company
9, 34
34
Klein & Sons, Mathias
28
Kohler Brothers

Kokomo TeL & EL M.

National India Rubber Co. ..—
Nernst Lamp Co
28
New England Butt Co
.

21

—

New York Ins. Wire Co
N. Y. Safety Steam
Nickel Plate Road

.

.

W

.

Mica Insulator Company
Midland Elec. Co
Minnesota Electric Co
Miscellaneous Advs

Monon

Railroad

22

& Cable Co.20

Lumber Company

Okonlte Company, The
Orne Electric Co
Osborn-Morgan Co

34
14

1.

28
4

Palste Co., H. T:.
Parsell

20

—

& Mdtor Co

Paragon Pan

& Weed

22

Pendleton & Gilkey
Perrizo & Sons

W

34

;

—

Phosphor-Bronze

S.

Co

32

M

Pignolet, L.
Pittsburg & L.

Porter Cedar

20

S. Iron Co
Company

35
34

Racine Boat Mfg. Co
Relslriger,

Sprague Electric Company.
7
Standard Pole & Tie Co
33
Standard Underg. Cable Co. .—
Standard Vitrified Cond. Co. 18
Stanley Instrument Co
19
, .

LeBoy W.
28
Sterling & Sou, W. C
35
Sterling Electrical Mfg. Co.. 5
Sterling Electric Company...
Stanton,

Sterling Varnish Co., The.... 20
Stewart Electric Co., John A.23
Stilwell-Bierce & Smith-Valle

Company

37

Hugo

19

Replogle Governor Works.. .—
Reynolds El. Flasher Mfg.Co.—
24
Roche,
24
Roebling's Sons Co., J. A

Wm

29

Stow Mfg. Company

32

Stromberg-Carlson TeL Mfg.

Company

8

Sturtevant Company, B. F...38

Swedish-American

35

Phelan, D.
34
Phelps Company..^
20
PhiUips, Eugene P
21
Phillips Insulated "Wire Co.. 21
Phoenix Glass Company

20

22
Monson Burmah Slate Co
25
Moon Mfg. Co., The
35
Morse Cedar Company
20
Munsell &Co., Eugene
Murdock Parlor Grate Co .... —

National Conduit

O. C.

22

35

25

Norton Elec'l Instrument Co.—

—

Monarch Fire AppL Co ...... .—
11
Monarch TeL Mfg. Co

4

Power Co.21

Noblett Co., E. J

33

General Electric Company ... 18
General Incandescent Arc
Light Company
General Incand. Lamp Co ....
Gordon Battery Company... 27
Gould Storage Battery Co ... 6
Great Western Smelting &
Refining Company.... .. ..—
Green Fuel Economizer Co. 32
Gregory Electric Company 22

Hoffman,

Jewell Electrical Inst. Co..
Johnston, Thomas J

Tel. Co.. .12

TherlenTool Works
Thompson Son & Co
Torrey Cedar Company
Turner Brass Works

23

22
35
20

Valentine-Clark Co., The. ...35
Vough t-Berger Company .... 13
Vreeland, B. F
35
Vulcanized Fiber Company.. 38

Wabash R.R
Waclark Wire Co
Wagner Electric Mfg. Co

22"

Walsh's Sons

& Company

20
33
22

Warren

Mfg.Co

17

Elec.

Western Electric Company... 7
Western EL Supply Co. 30, 31
Westinghouse
Electric
&
Manufacturing Company ..36
.

Safety Ins. Wire A Cable Co.
Sargent & Lunny

1

—

Sawyer-Man Elec. Company.—
28
Schott.W.H
22
Schureman & Hayden
l
Shelby Electric Company
Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co... 21
23
Smith Co., S. Morgan
. .

Spies Electric

A.d-vejrtJ.sexas.exxts

See

Company

.

21

P^ifi^e O.

Weston Electrical Inst. Co.
1
Whitehead Machinery Co., ..22
.

Whltmore, A. E
Wilmerdlng, C. H
Wisconsin Central R. R
Wolcott Bros
Worcester Company, C. H
Young, A. B

.

33

—
32
34
S4
22
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If

you want Wires or Cables insulated

March

writh

....

buy

should

you

Complete stock

H^

1903

^ ^f

the

HIGHEST CLASS INDIA RUBBER

INSULATION

28,

of

sizes constantly on hand
for sale at lowest market prices by
all

CHICAGO EDISON COMPANY,
WRITE FOR PRICES.

139

ADAMS STREET, CHICAGO.

HI

Why

the

is

NERNST LAMP

Like the ST.

(ANSWER

LOUIS WORLD'S FAIR?

Because

:

will

it

Enlighten the Universe)

FOR OTHER REASONS AND DESCRIPTIVE LITERATURE WRITE

Commercial Electrical Supply Co
1000 Market

Missouri
Texas

AGENTS FOR

Street, St. Louis,

Iowa

Southern

Louisiana

Mississippi

Illinois

Nebraska
Tennessee

Mo.

Kansas
Alabama

Arkansas
Kentucky

and the
Territories

(£)
ALL OUR WIRES

Crimshaw.
pass Inspection and carry the above

NEW YORK
114. 116

&

MAIN OPPICB:
118 Liberty St.,

TRADE-MARKS

Raven Black Core.
Raven White Core.
on our tags. We also manufacture Crimshawand C om petition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,

New York.

BRANCHES:

7 Otis

,,2 DcBplalnei St.

NEW ARC LAMP!
SEND FOR FULL DESCRIPTION.

SAN FRANCISCO:

BOSTON:
\

33 Second

St.

St.

SAME LAMP WORKS ON BOTH A. 0. and D.C.CIRGUITS
We

also build arc

lamps

for

OSBORN-MORCAN

ALL CIRCUITS

CO.,

KELLY STREET,
CLEVELAND, o!

March

WESTERN ELECTRICIAN

28, 1903

Pittsburgh Tr.ansformer.s.
Winding and Insulation of the coils form the most important operation
transformer building.
In winding the Type K, the iron core, suitably
insulated, is placed in the lathe and the secondary coil wound directly
upon it.
Flexible mica insulation, re-inforced and protected, is then
in

wrapped around the secondary, and upon
thus forming one solid member.
::

this

wound

is

::

::

the primary coil,

{^From Catalogue C.)

SEND FOR A COMPLETE SET OF DESCRIPTIVE BULLETINS.

GENERAL WESTERN AGENTS,

264=266-268=270 FIFTH

AVENUE, CHICAGO.

Telephone and Miniature

Lamps
Employing the Famous

Sterling

Special

ALL SHAPES

ALL COLORS

Filament
TELEPHONE, ELEVATOR, DENTAL, SURGICAL LAMPS

IN

FULL LINE.

Sterling Electrical Mfg. Co., Warren, 0.
Three ways of getting news before the public:

Chicago

Office,

57 Washington St.

Telephone—Telegraph—Tell-a-woman.
'

New York

Telephone 714 Randolph.

Office,

26 Cortlandt St.

Telephone 4768 Cortlandt.

L
"LIKE AJAX"

as

We

Defy the Lightning.

ITIS ECONOMY TO BUY THE BEST
Pole Top Terminals, Telephone Protectors
and Line Fusesm
WRITE FOR BULLETIN AND PRICES.

^

HEUOS'UPTON COMPANY,

U

PHILADELPHIA, Pa.
PEABODY, MASS.

CHICAGO,

ILL.
!!«9^ai9^nv9<n«

.

WESTERN ELECTRICIAN

March

28, 1903

NEW

YORK.
Storage Battery Installations
FOH-

RAILROAD REGULATING. LIGHTING, POWER AND ISOLATED PLANTS.

COULD

BOOSTER SYSTEMS.

C, E-IM-F

SALES OFFICES:

:

New York, 25 West 33d Street
Chicago, Rookery Building
Century Electric Company, San FrancUco, Cal.
Pittsburg Engineering Company, Pittsburg, Pa.

Boston, 53 State Street

WORKS

TRADE MARK.

Bullmlln Mo. 2, damcrlblng

DEPEW, N. Y.
"GOULO BOOSTER SYSTEMS," on
:

applloatlan.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Contractors and Electric

Adlnsters, Inc. fjamps.
Inc. El. Lt. Manipulator Co.
Vougbt Iterger Co.

Anchors (TeL & TeL)
Hector, Wm.
Matthews A Bro., W. N.
Central Electric Co.

Edwards ^ Company.

Cross- Arm Braces, Etc.
Anderson A Sons, W. H.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

and

aietal

l^lder.
Gr.

.„ , ^
Western Sm. and Eeig. Co.

Batteries and Jars.
Central Electric Co.

Edison Mfg. Co.

Edwards

A

Electric Appliance Co.
Co.

Bossert Elec. Const. Co.
Central Electric Co.

Rocbe, Wra.
Western Electric Co.
Western Elec. Supply Co.

Chase-Shawmut

Etc

Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing.

Leather Preserver Mfg. Corp.

BelUnt;.

^„ ^
Leather Preserver Mfg. Corp.

Blowers.

Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Go.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Cuts.

& Electro. Co.
Dynamos and JHotors,
Franklin Eng.

Central Electric Co.
Chrlstensen Engineering Co.

Buffalo Forge Co.
Sturtevant Co.. B. F.

Boats.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.

Boiler Cleaners.

General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Racine Boat Mfg. Co.

Mechanical BoilerCleaner Co.

Boiler Compounds.
Dearborn Drug

& Chem. Wks,

Boilers.

Illinois Maintenance Co.
N. Y. Safety Steam Power Co.

Whitehead Machinery Co.

Books, Electrical.
Bmslies.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse EL A Mfg. Co.
Whitehead Machinery Co.

^ ^

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre -Graphite Co.

Western Electric Company.

Cable Hangers,
Barron a Co., Jas.

Economizers, Fuel.
Green Fuel Economizer Co.

Electric Heatins Appl.

S.

Chase-Shawmut Company.
Western Electric Co.

Cables. (See Insulated Wires.)

Carbons,

Points^ and

Plates.

Westinghouse

Consumers Carbon Co.
Dlckev -Sutton Carbon

Badt. F. B.
Blssell, G.

Chrlstensen Engineering Co.
Smith Co., S. Morgan.

Chains.
Mfg. Co.

Hand-

Jeffrey Mfir. Co.

Western Elecinc Co.

Commutator Compound.
Allen Co.. L. B.
Hart & Company.

Central Electric Co.
Electric Appliance Co.
National Conduit A Cable Co.

Spraeue Electric Co.
Standard vitrified Cond. Co.
Wftrtt^Jni Elprt Supply Co.

A Co.. .Tas. S.
Construction A Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Co., Chas.

'E.

H.

Stanton. Le Roy W.
WUmerdlng. C. H.
Electrical Instruments.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Alphaduct Mfg. Co.
American Conduit Company,
Camp Company, H. B.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lleht Co.
Jewell Elec'l Inst. Co.

Machado A

Norton

Roller.
Elec'l Instrument Co.

PIgnolet. L. M.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A 'Mfg. Co.
Weston Rlpctrlcal Inst. Co.

Electro-Platins Hach'y.
Crocker-Wheeler Company.
General Electric Co.

'^"ox'

fi^team.
Allls-Chalmers Company.
Buffalo Forge Co.

Illinois Maintenance Co.
N. Y. Safety Steam Power Co.
Sturtevant Co., B. F.

Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

American Electrical Works.
Amer. Insul.Wlre A Cable Co.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Ins. Wire A Brass

Whitehead Machinery Co.
Outfits.

Columbus

Buffalo Forge Co.
Central Electric Co.

Crescent Ins. Wire AGbl. Co.
Electric Appliance Co.

Fan

Co.

Crocker-Wheeler Company,
Dlehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co

Empire Wire Co.
General Electric Co.
Indiana Rub. A Ins. WireCo.
India Rubber A Gutta Percba

Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Bamett

& H.
Fire Extinguishers.
Monarch Fire Appliance Co.
Fixtures. Gas and Elec.
Bearaslee Chandelier Mf g.Co.
Flashers.
Co.. G.

Reynolds Elec. Flasher Mfg.

Flexible Shafts.
Buffalo Forge Co.
Sturtevant Co.. B. P.

Central Electric Co.

Chase-Shawmut

Co.
Electric Co.

Chicago Die A
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company,
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.

General Ele<^ Supplies.
Chicago Edison Co.
Commercial Elec. Supply Co.'
Electric Appliance Co.
Ewlng-Merkle Electric Co.
Fisher Electric Company.
General Electric Co.
Manhattan Elecfl Supply Co.

Western Electric Co.
Western Elect. Supply Co.

Electrical

Crlass'ware.
Phcenix Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Co., Jos.

Co.

A Co.
and TentUating Apparatus.

Heatins

Buffalo Forge Co.
Sturtevant Co., B. F.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulatlnff Machinery.
New England Butt Co.
iDHalatOFH and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Hemlngray Glass Co.
Indiana Riih & Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.

MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co.. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.

.AJix>]:iQl3etlo^Ll

Junction Boxes.
Bossert Elect. Const. Co.

General Inc. Arc Light Co.

Indeac o*

liamps. Incandescent.
Bryan-Marsh Company.
Central Electric Co.

Chicago Edison Co.

Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative

A

Minia-

ture Lamp Dept.
Electric Appliance Co.
General Electric Co.

General Inc. Arc Light Co.
Jaeger Mlniat. Lamp Mfg. Co.

McCandless A Co.. H. W.
Nernst Lamp Co.
Phelps Company.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.
Lamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.

Lamps, Incandescent—
Replacers A Cleaners.
Manipulator Co,
IVernst.
Commercial Elec. Supply Co.
Nernst Lamp Co,
Inc. El. Lt.

Lamps,

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Minnesota Electric Co.
Western Electric Co.
El.

A

Mfg. Co.

Llnemen^s Climbers.
Klein A Sons, Mathlas.
Magnet Wires.
(See Insulated Wires.)

Mechanical Draft,
Sturtevant Co., B. P.

Metal Boxen.
Lyon Metallic
Meters.

Mfg. Co.

Diamond Meter Co.
Duncan Electric Mfg. Co.

Wayne

Elec. Wks., Inc.
General Inc. Arc Light Co.
Scheefler Instrument Co.
Stanley Instrument Co.
Westinghouse El. A Mfg. Co.
Ft.

Mica.
Mica Insulator Co.
Munsell A Co., Eugene.

Soldeiing Sticks, Salts

and Paste*

Crocker- Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Allen Co., L, B.

Western Electric Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.
Motors. (See Dynamos and

Speaking Tubes.
Central Electric Co.

Edwards & Company.

Motorpi.

Kame

Electric Appliance Co
Western Electric Co.
Western Elec. Supply Co.

Plates.

Murdock Parlor Grate Co.

Nippers and Pliers.

Weston Electrical Inst

Patent Attorneys.
Johnston, Thomas

Co.

Springs.
American

J.

Phosphor Bronze.
Phosphor BronzeSm.Co..Ltd.
Platinum Bought and
Sold.
American Platinum
Baker A Company.
Poles and Ties.

"

Speed Indicators.

Klein & Sons. Mathias.

A Wire

Steel

Co.

Storage Batteries.
American Battery

Co.

Electric Storage BatterV Co.

Gould Storage Battery Co.
AVorks.

Helios-Uptoti Co.

Switchboards (SIste
and Marble).

Beidler A Co.. Francis.
Berthold & Jennings.
Brooks, Hall L.
Carney Bros. Co.
Chicago Lumber A Coal Co.
Coolldge, Marshall H.
Fowler, John H.
Pulmer Lujnber Co., D. M,
Holcomb-Lobb Co.
Hopkins A Co., A. P.

Bonvllle. Edward.
Maley, Martin.
McNamara Brothers.

Telephones, Telephone
Material and Switchboards.
American El. Telephohe Co
Automatic Electric Co.
Central Electric Co.
Central Tele. A Elec.

Co

Huebel Company, C. J.
Kellogg Switch. A Sup. Co.

Fahnestock Transmitter C „
Parr Tfl. A Const. Supph t'o

Lindsley Bros. Co.
Loud's Sons Co., H. M.

Kellogg Switchb.

Maltby Lumber Co.
Medora Milling Co.
Morse Cedar Col
O. C.

International Tel. Mfg. Co
A Sup. f'o
Kokomo Tel. A EL Mfg. Co.

Metropolitan TeL A Elec. CoTel. Mfg. Co.
Mfg. Co., The.

'

Monarch

Lumber Company.

Perrizo

A

Moon

A Gilkey.
Sons.

Sterling Electric Co.

Stromberg-Carlson TeL M. Co
Swedish American Tel. Co.
Vought Berger Co.
Western Electric Co.
Western Elec. Snnplv Co.

Phelan. D. W.

Plttjburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling

Osborn-Morgan Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Westinghouse

Mining Apparatus, Elec.

Pendleton

Central Electric Co.

Incandesent Electric Light
Manipulator Co.

A

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Safety Ins. Wire A ( able Co.
Simplex Electrical Co.
Standard Underground C. Co.
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.

Lightning Arresters.

Holders, Inc. Lamps.

Inspection

Co., The.
Eugene P.

{Columbia Incan.

Central Electric Co.

Dixon Crucible

Phillips,

Gregory Electric Co.
Nernst Lamp Co.

Fuses and Fuse Wire.•

and

Okonlte

Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.

Stow Mfg. Co.

Forces.

Globes

Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WireCo.

liamps. Arc.

Co.

Evans. Aimlrall

Central Electric Co.

McLennan & Co.. K.
Conduit and Conduits.

Harron

P.

J. F.

Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.

Insulated Wires and Cables— Maffuet Wires.

Engines,

^Vater).
Amer. District Steam Co.

Kohler Brothers.
Mayer Engineering Co.
Orne Electric Co.
Sargent & Lundy.

W.

liue.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Steam— Hot

Humphrey, Henry H.

Schott.

Coils and Magnets.

rondolt Rods.

A

Standard Underground C. Co.
Standard Vitrified Cond. Co.

Oas and Oaso-

Bearing (Exhaust

L.

Wm. H

Burch Edward

Felt

Elec. Wbs.. Inc.

Western Electric Company.
Westtnghouse El. A Mfg. Co.

ling Machinery.

Bryan.

Carman A Co., Chas. Whitney.
Crumb A Company. W. H.

Circuit Breakers.

Coal and Ashes

Brown, Chas.

Encrines,

Holmes Fibre-Graphite

W.

Buttertield

Jeffrev Mfg. Co,

A

A Mfg. Co.
Mechan-

ical Enslneers.
Arnold Elec. Power Stat'n Co.

Castines.

Cutter Elec.

El.

Electrical and

Co.

Electric Appliance Co.
Relslnger. Hugo.
Western Elect. Supply Co.

Wayne

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.
Electric Rail-ivays.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.

Central Electric Co.
Chicago Edison Co.

Ft.

Maintenance Co.
Mechanical Appliance Co.
Parsell & Weed.
Schureman A Hayden.
Sprague Electric Co.
Illinois

Sturtevant Co., B. P.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.

& Company,

Theo.
Electrician Publishing Co.

Audel

'

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Cut-Outs and Siritches.

Gordon Battery

Bells, Bnzzers,

Cross-Amis, Pins and
Brackets.
Berthold A Jennings.
Carolina Loc. Pin A Mica Co.
Western Elect. Supply Co.
Western Electric Company.

Company.

Elevators - Conveyors.
Jeffrey Mfg. Co.

Crocker- Wheeler Co.
Ft. Wavne Elec. Wks., Inc.
General Electric Co.

Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse Elec.&Mfg.Co.

Amiiui c lators.

Bab1>itt

Plants.

JLiffht

&

Son,

W.

Te ephnne Cabinets.
La Crnsse Cabinet Co.
Time Stamps.

C.

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. F.

Whltmore, A.

Antomatlc Time Stamp Co.

Tools.

E.

Klein A Sons. >rathlas.
Therien Tool Works.

Wolcott Bros.
Worcester Co., C. H.

PoUsh (Metal).
Porcelain.
Akron Smoking Pipe

Transformers.

Co.

Central Electric Company.
Christpnsen Engineering Co

Machinery.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc
General Electric Co.
Gregory Electric Co,
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse EL A'Mfe. CO.

Jeffrey Mfg. Co.
Co., S.

Morgan.

StilweU-Bierce Smith- Vaile.

Pulleys.
Smith

Co., S.

Morgan.

StilweU-Bierce Smith- Vaile.

'

Bail Bonds.
American Steel A Wire Co.
Rail Joints.
Continuous Rail Joint Company of America.

Refiners.
Gt.West.Sm.and Refining Co.

Rrfiectors and Shades.

American Refl. A Lighting Co.
Paries Manufacturing Co
Western Electric Co.

Re -Tl'ln ding— Repairs.

Trucks. Rlectric Car.
General Electric Co.

Westinghonsie El. A "fe, Po
TurbincN, W^ater Wheel's
Leffel

Smith

Wires, Copper.
American Electrical Worka
American Steel A Wire Co.

Western Electric Co.
Westinghouse El. & Mfg. Co.

Schools and Colleges.
Electrical Rnglneer Inst.
Internat'l Corresp. Schools.

Second-Hand Mach*y.

Central Electric Co.
CJhlcago Insulated WireCo.
Electric Appliance Co.
Empire Wire Co.
General Electric Co.
National Inala Rubber Co.

Okonlte

.

Waclark Wire Co.
Western Electric Company.

Wire. Bare.

American Steel A WireCo

Central Electric Co
Chicago Insulated WireCo.

A.

Bonvllle, Edward,
Maley, Martin.
McNamara Brothers.
Mfinson Burmah Slate Co.
Young A B.

Receptacles.

Electric Appliance Co.

Empire Wire Co
Okonlte Co.. The.
Phillips fnsulaied Wire Co.
Roebllng's Sons Cn.. J. A.

Standard Underground C.
Western Electric Vxi.
Western P^lprtrlfsl <i"r<

i

'o

'

^Voodworb, Elecfricaljl
Ngbletl. Co., E,J,

T.

I»a.B:©

WireCo

Standard Underground C. Co

Walsh's Sons A Co.

^^^

''

Co., The.

Phillips Insulated

Whitehead Machinery Co.
Slate.

iV<3.'v^eartlfi»e3t3:iei:it«|

j
i

Roebllng's Sons Co., J. A.
Simplex Electrical Co.

Dustln Co Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
111. yalntenance Co.

II.

\

Replogle Governor Works.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Jk.

"

Vulcanized Fibre Co!

Cutler-Hammer Mfg. Co.

PalsteCo.,

Smlth-Vaile

Sterling Varnish Co.

Water WheeK-ovf mors

Midland Elec. Co.
Schureman A Hayden.

,

Co., Jas.
Co., S. Morgan.

Varnishes.

Rheostats.

Matthews & Bro.. W. N.
Scdureman & Havden.
Stewart Electric Co John
Thompson. Son A Co.

A

StilweU-Bierce

Vulcanized Fibre.

Chicago Edison Co.
Gregory Electric Co.
rillnols Electrical Mfg. Co.

Sockets

I
^

Turner Brass Works.

Power Transmission
Smith

\:

Western Electric Co.

Torches.

Hoffman, Geo. W.

3«

.

. 1^-=^!
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THE H.

B.
=

"Camp" Standard

CO.

MANUFACTURERS OF=

Vitrified

Installers of

CAMP

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES:

Room

85 Hartford Building, Chicago.

170 Broadway,

New

York.

LUNDELL FANS
ARE COPIED BUT NEVER EQUALED
The breeze from a Lundell Pan is greater than from any other make of fan on the market, for
the same amount of power consumed. Highest efficiency, greatest durability and best commercial value. • They are universal favorites. Write for catalogue No. 03304.

SPRAGUE ELECTRIC COMPANY
NEW YORK

FAN MOTORS
Desk, BraLcket
aLi\d Ceiling

Styles
For

BOSTON

^Sr

Circuits
Voltages.

BALTIMORE

ST. LOUIS

HIIBEBSROnND CONDUIT
C Absoluitly

nun
OUn
CONDUIT

all

and

CHICAGO

'^

—

£lectro/jfSis-Pro§f,

Insulation Teit,

I

\

jj

I

66,000

r-r-t:;.

VOLTS.

Non-Cornsive,

\ Perfect

Insulator.

A perfect joint which is self-aligning, making tlie
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance

Artistic in

than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never de-

Design &n.d
FirvisK.

teriorates.

HigK Efficiervcy,
Mininrvum Current

AMERICAN CONDUIT COMPANY,
MANUFACTURERS OF

Consumption

Westerrv Electric
chica^go

ComparYy

Sa.int Louis

Denver

New York

Phila-delphiaL

BITUMINIZED FIBRE.

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Macy Street, Los Angeles, Cal.

(Patented.)

FACTORIES:
Cheater, Pa.
Chicago, III.
Lob Angeles, Cal.
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STROMBERG-CARLSON
SWI TCH B OA R DS
TKe

fouiYdoctiorvs

of s\iccessf\il tele-

pKorve excKacn.ges
are built of ihe he^i

grade of mat erial
t hroxig

h oxii

v V V

J^OTE CO JsrSTK VC TI O /f
(1

SECTION MULTIPLE LAMP SIGNAL SWITCHBOARD
READY FOR SHIPMENT)

OF SECTIOJiS SHOW ft

Will Stand Critical E^xamination

WHY?
Because no hidden part
unless

it is

is used
absolutely perfect.

Because each part can be explained and illustrated to the
minutest

detail.

Because they have been purchased for many of the largest
telephone systems.
Mention

this

paper and

we

will

mail

bulletins on various lines of our apparatus as fast as they are published.

Stromberg-

QlT s o i\
C
Telephone Mfg. Co.
1

GervorB.1 b.nd Ea.stern Sales Office

ROCHESTER,
Sales Department

N. Y.

CKlCdL^O*

111.

(1

COMPLETE SECTION MULTIPLE LAMP

SlGNAi. BOAROy

March

28,
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The

Kellogg

SwitcKboQLrd

S,

Supply

CompOLny
Ha^s set

—both

a.

new staLndard

convmon

battery

ii\

telephones

and magneto

AT FIRST SIGHT

ONE CAN OBSERVE SUPERIOR POINTS
IN KELLOGG APPARATUS

And upon rigid examination it
sible in

TKe
to

f2t.irness

not

is

imposthat

to see

superior in every particula^r
otKer telepKorve ever produced

Kellogg

ak.n.y

all

is

Kellogg SwitcKboQcrd Ocrvd Siapply
Green
New York

Office

346 Broadway

a^rvd Corvgress Streets.
Cleveland Office
Building

Electricatl

Chicago
Philadelphia
Keystone Telephone Bldg.

WESTERN ELECTRICIAN

lO

March

28, 1903

United States, Canada, Mexico and So. America
FROM 1896 TO 1903.
EVERY TELEPHONE GUARANTEED.

In

We make high-grade Telephones and Switchboards. Ail styles and shapes.
We sell separate Transmitters, Receivers, Magneto Bells, Backboards, Hooks and Coils.
We sell everything
used to build an exchange or farmer's lines. All kinds of tools and supplies.
SEND FOR OUR NEW CATALOGUE No. 16.
GIVE US A TRIAL ORDER.
WE SOLICIT.
"'"^^EPHQ'^E ^'^P CONSTRUCTION SUPPLY COMPANY
"^ ^^r^r* 118- 120
_
_
CHICAGO
West Jackson Boulevard

FARR

>o. 7-A.

Telephone.

No. 14.

Telephone.

No. 14.

Telephone Open.

No. 15.

Telephone.

March

28,
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WE KNOW
MONARCH TELEPHONES

WILL
GIVE

PERFECT SERVICE

They are

built to do it. They will do
guarantee that they will.
Ail parts used are of our own manufacture and are assembled by us.
Our telephone embodies nev/ features
which give it real advantages over
other makes. A full description of
the instrument would interest you
and will gladly be sent upon request.

We

it.

.

.

WE OFFER

SPECIAL TERMS
ON TRIAL ORDERS.

MONAR.CH TELEPHONE MFG.
33 W.
^^i^ ^f w p

I'll

mn^ny

RANDOLPH STREET,
i

CO.

CHICAGO, ILLINOIS.

nn^ww HI

EDISON TELEPHONE LAMPS
ARE THE

STANDARD FOR VISUAL SIGNALS.

They
lamp

is

save the exchange time

perfect

extremely long

—

sure

—running

Be sure to get the

EDISON

to

DECORATIVE

®

fit

—

and money because every

sure to

burn.

The

is

into years,

EDISON.

MINIATURE LAMP DEPARTMENT

GENERAL ELECTRIC COMPANY,
Harrisorv,

OiSCfC

life

N.

J.

WESTERN ELECTRICIAN

We Make

All

Kinds

of

March

Boxes and Cabinets

28,

for the Electrical Trade.

DRILL THEM FOR YOU SO THAT THEY ARE ALL READY FOR THE ASSEMBLING OF THE METAL PARTS.
SEND US YOUR SPECIFICATIONS AND LET US QUOTE YOU.

WE CAN ACCURATELY

LA CROSSE CABINET CO.
LA CROSSE, WIS.
These two cuts show our new Compact Cabinet with nickelThe paper shelf
and nickel-plated brackets are removed in shipping. Doing
this saves room, avoids scratching, and facilitates shipping.
plated brackets supporting the paper shelf.

The nickel-plated brackets make a handsome contrast with
he highly finished quarter-sawed oak front and paper shelf.

WE CAN FURNISH THESE CABINETS
ALL DRILLED
READY FOR THE WORKING PARTS.
In addition to the above cabinet,

we make

all

of the stand-

ard styles including

CENTRAL ENERGY, MAGNETO BOXES,
CABINETS FOR RESIDENCE PHONES, ETC.

Our Specialty

is

HIGH-GRADE FINISH AND ACCURATE WORK.

SOMETHING NEWi
SELF-CONTAINED DESK TELEPHONE
Instant accessability to every

by the simunscrewing of one milled
thumb nut, shown just above
hook— neither hook nor frame
in circuit. Self-cleaning conpart, contact, etc.,

ple

tacts of platinum.
Solid nickeled brass frame.

Write
for our

new

Artistic

Catalogue.

Swedish^American Telephone Com
CHICAGO, ILLINOIS.

1903

March
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Our
Specials
THE PENDENT
is

the most convenient type of

telephone' both for offices and
residences.
Write for orve on 30 da^ys'

THE

Ei.pprova.1.

"TWO BALLS"

JUSTER,

is

AD-

the most conve-

nient form of adjustable light on

the market for use
factories

offices,

in

and residences.

Order tKrougK your dealer or

direct.

Our apparatus contains the
best of material only and represents skilled workmanship.

Write for pamphlets

B containing
and

THE PENDENT TELEPHONE.

^^fXa.(3s/^.diuJt

full

A

and

particulars

prices.

THE "TWO BALLS" ADJUSTER.

THE VOUGHT-BERGER. COMPANY
Ma.kers

of

^VX.

o, (JiAtolixA:

Telephones and Switchboards. La. CrOSSe, Wis., U. S. A.

OUR BATTERY DEPARTMENT
has just published a most complete and compact catalogue upon the leading

PRIMARY BATTERIES
which takes

in all

forms of Dry and

situation, giving in a concise,

Wet

Batteries.

This catalogue greatly clears up the battery

dear manner the true value

of

"Leading Batteries."

THE NUNGESSER NO. 3 CELL
is really

Address

other forms at less cost and

many
The catalogue covers the

a wonderful battery, taking the place of

GREATER ADVANTAGE.

details

BATTERY DEPARTMENT
92 and 94 West Van Buren

TO MUCH

which are well worth knowing.

EJectric

Street,

Appliance

CHICAGO.

Company,

WESTERN ELECTRICIAN

14
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TRADE MARK

THE OKONITE COMPANY,Lljl
BROAD WAY
NEW YORK

253

MANUFACTURERS OF

OKONITE WIRES and CABLES

CANDEE PAT'D. POTHEADS

MACE

or

CABLE TERMINALS

FIREPROOF BRAID
OKONITE TAPE
MANSON TAPE

((

OKONITE

99

THE STANDARD FOR RUBBER INSULATION
nLON/>
TRADE

MARK.

28,

1903

March
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H. W. McCandless &Co.
N

W

D

O
R.

O

N
T

U

R

E
R

N

E
S

W

T

C

A

O

T

U

A
L

U
R

O
G
U

E
L

E

Y

NEW STANDARD

SETS A

THE=

"BUTTON" TYPE

TELEPHONE
TRANSMITTER
I

HE

first

departure from

successful

" solid

stereotype

back

"

the

principle.

Working

parts entirely self-contained and removable without taking the instrument from

the wall.
proof.

Absolutely non-packing.

No

cloth,

material used in
cords.

Enamel

no
its

felt,

Concealed

construction.

finish.

Moisture

or other perishable

Of great tone volume

and sharp, clear articulation. Right

in

everyway.

SEND FOR BOOKLET.

THE FAHNESTOCK TRANSMITTER
L

74 C ORTLANDT STREET,

NEW YORK,

CO.,
N. Y.
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EWiI\0-MBRKLB Bl^BCTRIC C6
^^^^

^^^^

Seven

At your

Big

Service

Floors

Ever

Filled

With the

With
Things

Goods

Electrical

The

Which

Price

Wait
Your
Order

Right

to

Deliver,

And
Prompt-

in

Person,

ness

By

Guaran-

Mail

teed

Or
By

Every
Ship-

Wire.

ment.

Arc and Incantlesceni Lamps, Dynamos, Motors,
Watchman's Registers, Telephones, Signal
Apparatus and every conceivable article and
material used by Lighting Stations, Street
Railways, Engineers, Contractors and Builders,

BWiI\C-MBRlU£ Bl^ECTRIC C6
SAINT LOUIS,

-

MO.

in

1903

March

28,
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Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

ENGINE TYPE.

Recent additions

to our shop plant, new tools, electric crane,
us increased capacity to manufacture sizes up to

etc., afford

1000
1500

KILOWATT
KILOWATT

Me^chines

of

tKe Engine Type a.nd

Macchines

of

tKe Water WKeel Type.

BULLETINS ON APPLi:CATION~THEY TELL YOU ABOUT
Romsey

Electrical M'f'r's' Co.,
St., Philadelphia, Pa.

1211 Filbert

flieeENj|cTBic]p.0
SANDUSKY, OHfO,

C.

W. Hobson,
Waco. Texas.

U.

S

A.

IT.

Coho & Company,
Western Electrical Sopply Co.,
Thos. Muir & Son,
St. Louis, Mo.
114 Liberty St., New York.
Detroit, Mich.

H. B.

Kllbourne& Clark Co.,
815-817 Second Ave.,
Seattle,

A. M. Searles,

1200 Fisher Bldg.,

Wash., Pacific Coast Agls.

A R B

Chicago,

111.

IM

THEDICKErSCTTaNCARBOyCOM^NY
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

WE MANUFACTURE

WESTERN ELECTRICIAN
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STANDARD
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VITRIFIED
r

CONDUIT GO.

H

i

[

39-41 Cortlandt Street,

NEW YORK.

LARGEST FACTORIES
EXCLUSIVELY

.

CONDUIT

.

IN

THE WORLD

AND

.

J

1

—'

INSULATORS

^^^™h^^^^3^

ANNUAL CAPACITY
Multiple Duct.

single Duel.
2. 3, 4.

25,000,000 Ft. Conduit,
0,000,000 Insulators.

6 and 9 Duct.

Mdnhat an
Tt ird Rail Insulator.

r

ft

THE GENERAL ELECTRIC COMPANY'S

V;

1ft

1ft

ELECTRIC MEASURING INSTRUMENTS

'It

k
It
It

It

It
It
It

It
It
It
ift

%

\

%
%;
It
It

It

%
Thomson

Portable Indicating Wattmeter

It
It
«i

Are permanent

and thoroughly reliable. Applicable to
any frequency, and give good results on direct current measurements.

in calibration, simple in construction,

alternating currents of

It
It
It
It

GENERAL OFFICE: SCHENECTADY,
New York

Office:

44 Broad Street.

%

N. Y,

Sales Offices, All Large Cities.

It
It

%
Vt

ic

K JT IT iP ic ic K" ic ic ic tr jc K >r IT jp »r K" K »• If K iP ic jr ir K K" K IP :f «p K IT K If K jp
»«•

H-U.

It

!«•

K"

:«' !»• !«• i<"

K r ir If If IT IP If ir If IP jr K K If K IP ir r K ir K IT r IT

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

March

WESTERN ELECTRICIAN

28, 1903

19

ELECTRA" FLAME LIGMT
HIBHEST INTENSITY

MARVELOUS EFFECT
intensity and brilliancy of light is three

The
"ELECTRA" Flame Light
Carbons are suitable for
all types of Open Arc
Lamps, either direct or

times that
"ELECTRA,"

of regular
and five

times that of other carbons, making them emi-

altematlngcurrent.wlth
slight charge in regulation of lamp.

nently suitable for all
purlighting
special
poses.

MUGD REISINGER,

Sole Importer,

II

Broadway,

New York.

STREET RAILWAYS
RESIDENCE SYSTEMS
HOTEL EQUIPMENTS

AMERICAN
ELECTRIC TELEPHONE
COMPANY, CHICAGO, ILLINOIS
ELECTRICITY FOR EN6INEERS.

FLOTATION

OF THE MOVING PARTS OF

»TA.N L-EY

IVIAOIMEI-riC
N^
N^

424 PAGES.
ILLUSTRATED.
PRICE S2.60.
ELECTRICIAN PUBLISHING CO
510 Marquette

Building,

IN AIR

ERNA.-riNO CURREIMT
IS

'NA/^EA.R.

F-RICTI^N.

ACCOMPLISHED BY

SUSI^EIMSIOIM
NO
REVENUE.

l_^S-r
CURRENT
USED RECORDED.
GOOD INFORMATION

.Al-L.
SEND FOR DESCRIPTION AND BOOK FULL OF

".AB^VJ'r IN/IE-TKRS."

STANLEY INSTRUMENT CO.,
GREAT BARRINCTON,

MASS., U.

S.

A.

,*0^^^;

PACIFIC COAST AGENTS:
JOHN MARTIN i

1 San
Fbascibco, Cal.
CO., ^ Loi Anseleb. Cil.
/

Seattle. Wash.

•

•

OHICAOO.

,

\VESTERN ELECTRICIAN

March

1903

28,

EDISON MINIATURE LAMPS
Rubber Covered Wire

Paranite

^

made

are

W
The

finest

Tough

grade of pure Para rubber

tj*

insulaii..n.

—High Conductivity— Flexible.

wire should have.

An immense

stock of

all

styles

and kinds

^

^M^
iH^

work in Candelabra and
Decorative Lighting, Multiple and Series

^^B

for all classes of

^y

Burning and

Paranite lias ever)- feature a good rubber cu\ered

more than

in

10,000 varieties,

in all

types of Battery Lamps.

for

immediate shipment.

'^^Q
ELECTRIC APPLIANCE COMPANY, WIRE MERCHANTS-ELECTRICAL SUPPLIES, 92 AND 94 W. VAN BUREN ST., CHICAGO.

Miniature Sockets and Receptacles

EDISON DECORATIVE & MINIATURE LAMP DEPT,,
General Electric Company, Harrison, N.

J.

We import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER QUALITIES.

MICA

INDIA
VOLT

•

Prices low.

EUGENENEW
MUNSELL
& COMPANY,
YORK AND CHICAGO.

AMMETERS,

POCKET SIZE.
For Testing Batteries and Battery

_
I

>^

\i^

.^

AA

y^\

Circuits,

Locating Faults,

Grounds,

etc.

RELIABLE.

Gale's Commutator

ACCURATE.

NF.W YORK,

St.,

Code Fuseless

Compound.

Send for Circular.
L. M. PICNOLET,
78-80 Cortlandt

New

The Only

Article That Will Prevent Sparking,

N. Y.
will

keeD the Commutator
ffOc.

FISHER ELECTRIC CO.

In

good condition and prevent eutting.

CllliBll 9 nn
Kaf.l
• fflCLCnilAn V uUii

ELECTRIC SUPPLIES
AND CONSTRUCTION.
WE CARRY A FULL LINE.

Absolutely will not

gum

the brushes.

per sticlc. S5.00 per dozen tSendSUc. for trial stick.
FOR SALE BY ALL SUPPLY HOUSES OR
l^ole Jllannfactiirers,

»0», 10« WaaliinKtoii Street,

.

CHIOAeO.

STERLING EXTRA INSULATING VARNISH.
£xtra Black Finishing VarniBh,
Sterling

Sterling Black Air I>rying Varnish,
Sterling Black Core Plate Varnish.

For Porcelain or Clay In- THE STERLING VARNISH
Pittsburg, Pa., U. S. A.
sulatlngSpecialtles,such as

CO.,

THE STERLING VARNISH CO.,

Brougham

St..

Blackfrlars Road, Salford. Manchester, England,

Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE

CO.,

MOCAOORE, OHIO.

Insure the good service of a good fan by a
Attachment Plug.

perfect

Our No. 430 can't be short'Clrcuited,
passes Inspection and cap can't be broken.

TURN-DOWN LAMP

H. T.

Teaches people to use more current by lurnlng
lamps down Instead of out.
Write for detailed information.
PHELPS CO., 50 State St., Detroit, U. S. A.

Chicago.

PAISTE
Philadelphia.

New

CO.,
York,

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,

CEMENT LINED PIPE FOR CONDUITS.

Executive Offices, Times Building,

HigK Irv tKe Air
Amid Storm arvd Wind

- will

make

a

lineman's work

'ILIGHTNING

MmtNESOTA Electric Co.,
'

MINNEAPOLIS

iLpatented

u

THE TURNER BRASS WORKS

Catalogue

23 N.

Fra.r\klir\ Street.

CHICAGO

ARRESTER

Telephone biTelecbaph Limes
,

'';:'

YORK, N.

LIGHTNING LOVES A SHINING MARK.

mucli easier,

Tliese torches are superior to all otliers for
electricians' and lineman's work. The Dnuhle
jet construction of the burner generates the
maximum degree of mechanical heat, and the wind has little
elTtct on them. They are unequaled for Brazing, Tempering,
.\nnealing, Fusing, -Soldering, or any work requiring heat.

NEW

HOW ABOUT YOUR NEW COPPER TOLL

THE TURNER
DOUBLE JET

GASO LINE
TO R.C H E S

FOR TELEPHONE, TELEGRAPH.
ELECTRIC LIGHT AND POWER.

.

MIN.N.

march

a, 1903.

LINES?

Y.

WESTERN ELECTRICIAN

^^a^ch 28, 1903
FRANK
C. H.

EUGENE

N. PHILLIPS, Presiocnt.

PHILLIPS,

F.

E.

WAOCNSEIL, Treasurer

ROWLAND

C. n.

PHILLIPS, ViCC-PniB.

REMINGroN.jR.. Sec

AMERICAN ELECTRICAL
WORKS,
PROVIDENCE,
\\

\

R.

I

V ///
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''HOW'S YOUR LINE GUYED?

I.

BAREAEINSDLATEDELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

CUY

f^f

\*5;

CABLES FOR AERIAL AND UNDERGROUND USE.
-

New York Store,

Watson. 2f> Cortlandt St.
CmcAQO Store.
Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical AVorks.
AV. J.
F. E.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

R.I.

Six Years with General Electric Company.

Electric Heating Apparatus
SEND FOR 64.PAGE CATALOGUE.

THOMAS

J. JOHNSTON,
Counsellor at Law,

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

66 Broadway,

No.

Cambridgeport, Mass.

NEW YORK

-

Patent Causes.

CHICAOO, IMonadnock Block.

CITY.

Pa'enI Soliciting.

CHEAPEST FIRST

DODGE SUBSTITUTES (?)FOR
ri^ SOLDERING STICK

THEil
I

BY THIS

EVER SPILL YOUR ACID BOTTLE?

on a pink

ALLEN

Full Size

Stick

MAKES SOLDER FLOW

WE PROTECT YOU
-

Free for Trial.

Label

I

ALLEN GOii

Li Bi

You Protect Yourself.
Inc. Sole Manufacturers,1334Columb!aAve. CHICAGO.

RAIL JOINT COMPANY
OF AMERICA.

CONTINUOUS

GENL. OFFICES: CENTURY BLDG .NEWARK,

N.J.

OVER FIFTEEN THOUSAND
(15,000)

MILES

IN USE.

Hi best Award In its Class at Paris Esposltinn,
19011, and Pan-American Exposition, Buffalo,
laul.

McNAMARA BROS.
\

SAFETY

N.Y.

\

ELECTRIC SWITCHBOARDS,

STEAM

^0\P0WER CO.
\i

Telephone

SLATE AND MARBLE.

so So. Canal

Lamps

k

a£lj%'u°lB.

Fair Haven. Vt.

St.

CHICAGO

VERTICAL

\c\hORIZONTAL

VERTICALS
From 6

to

1

TEACHES

for descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
^

EST'O ISS9.

171

S. Clinton St.,

Chicago,

III,

20 Horse*

HORIZONTALS

N
200 Horsepower

From 20

to

Send us

YOUR SPECIFICATIONS

Bug-Procf Bell.
g3l11pl6, U*in

ExpsHsnce

Segfirdahl
Patent.

Street,

Chicago

E

Experience

III.

ment has taught

><

NATIONAL CODE STANOARD
.\

K." Weatherproof Wire.
•

use a lamp covering

features

of merit

practical

by lamp

to

com-

all

the

make telephonv

signals.

sample order for test will teach you of our reliability
and lead to quotations on your yearly supply.

JAEGER MINIATURE LAMP
If

Samples on Application.

Phillips Insulated
Office

us to supply for

mercial

Bnrning Weatherproof

and Slow- Bnrning Wire.
Prices and

the aid of our complete

*;

s
>

Slow

"'ith

factory equipment and technical depart-

ts

-I

GO

'0,

tn

strate their efficiency, not the cheapest.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

}-ou

on your switchboards to properly demon-

Enameled>^45c

Special Electrical Devices.
Write us fur prices.

SAN FRANCISCON

no doubt has taught

use only the highest grade signal lamps

By mail, prepaid. Made in Mzes
2 to 8-mch. Dealtsrs send for prices.
We also make Inventors' Models and

'

NEW YORK PHILADELPHIA^,
BOSTON

EXPERIENCE

sr

AMERICAN"
ARE THE BEST. Send

Wire Co.

and Factory: PAWTUCKET,

R.

I.

MANUFACTURING

CO.,

BIBLE HOUSE, 4th AVENUE AND 8th
STREET, NEW YORK, N. Y., U. S. A.

'X

o>

—

WESTERN ELECTRICIAN
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WASTTED, FOB SAXE and
'WA.XT COLUUM advertise-

timilar

^ss), ^t.jo an
tL'Ords jc each.
advertisements (jo zvords or less), S^ oo an insertion: additional zuords sc each.

ments

ijo

SECOND-HAND

WANTED

Dynamos and Motors.

We

By young man with 11 years' t-xperlence conBtrucilDR and operating eleciric-llght plants.
Can rewind armatures and transformers, lake
charj:e of entire iilani or do any detail in plant
consirucilon or operation. Write for refert-nces
to •Electrician." HOX 577. Carcon Cltv, Mich.

Invite

or

75 K. W. Alternator,

25

I

100 Volt, Single Phase.
One 60 or 75 K. W. Alternator, 60
Cycle,
100 Volt, Single Phase.
Cycle,

1

AND SEND FOR CATALOGUE.

GUNS

STREET LIGHTING CITY OF WEBSTER
GROVES, MISSOURI.
Sealed proposals fur

li^)iting the streets

and public places of the city of Webster
Groves. Mo., witli approximately 200 20

Army

U. S.

guns, as curiosities, for cosey cor-

WE ORBUY OLD
BELTS
ANY
OR
SCRAPS.

SIZE
CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFO. CORP.
MONROE

27 W.

incandescent lamps, for a period of
years beginning September i. IQ03.
will be received at the office of tlte City
Clerk, Webster Groves, until 8 p. m.
Monday, April 6th, 1903. to be opened im-

ST..

CHICAGO.

ten

Louisiana Purchase Exposition,

Mo

the

,

Wabash

tickets

trip

to

Railroad will

this

St. Louis,
sell

round-

point for one fare-

May i, 1903. Good
than May 4, 1903. For

to

return not later
F. A.

PALMER,
97

a certified check payable to the City
Treasurer uf Webster Groves, forj.500.oo-

7.'>

HAPGOODS. 509 Monadnocl(

Ornamental Iron.
e have positions ojien

Climax watertube
Abendroth & Root

1—100 H

2—

1 - 9x9 New York Safety.
3— 7x7H Westinghouse.

Building. Chicago.

Eastern Office, 256 Broadway.

1

Hil to

lOD.
1

180
150
120
90
200
150

K.
K.
K.
K.
K.
K.

W. 60 cycle G. E.. 2.000 volt.
W. 60 cycle Ft. Wayne. 1.100
W. 60 cycle G. E., 2.000 volt.
W. 60 cycle G. E.. 2.000 volt.
W. 60 cycle Stanley. 2 phase.
W. 60 cycle Stanley, 3 phase.

New York.

MAINTENANCE COMPANY.

ILLINOIS

Machinery
Bought, Sold and
Exchanged.

Electrical

in.

For Electrical Purposes.

li'O.

110

Everything

In

turned

Slate.

for near-y

EXCURSIONS TO BOSTON.
A,

meeting

at

Wabash road

Dnly Finn in Vermont who makes a Specialty of
Manufacturing and Drilling Small Slates
for Electrical Purposes.
I

B

Di

lUUnUf

trip.

some

illustrated

97

giving

PEORIA,

FORI
34x60 050-

full

St.,

H. P. International

DouMe

Power

28X48750-H
23x60 45U H.

P.
P.

George H. Corliss.

20x48
18x42
14x36
12x36
12x36
24x4S

P.

Haals

300-H

Harris

Corliss.

Chicago.

25(i-H. P.

2—300

hecory:

WHITEHEAD MACHINERY

3

The Franklin Model Shop

models. Inti eduction samplefl of patented articles, Hpeclal tools f'T making metnl novelties. Iiiv«ntioi.B perfect* J. Drawinps anddeEitgns worked
out from inventors' Ideas. Send tor

FOR SALE.

A^D C.M.aP Rjw^

Alternators 125-133 cycles. 1.100 volts.

1—200 K.
2—200 K.
1— 150K.

2— li30
2—120

1- 120

12— 120

2—
1—
462—

K.

K.
K.
K.
K.
K.
K.

90
90
75
W. Wood.
60 K. W. General Electric A. 60.
60 K. W. Weslinghouse.

I.aree stock of direct-current machines.
Send for monthly bargain sheet with complete
All apparaiuB
list and net prices of machines.
fully guaranteed.
'

FRANKLIN
Model Shop

ai.

LUXURIOUS PARLOR>N,ND DININO
CARS BY DAY.
PALACE SLEEPING AND COMPAPTT
NIEN-rCAFtS BY NIGHX.
6 TRAiWS DA.IL1Y BETWEEN
CHICAGO AND TME OHIO RIVER
'wtiM'DOtL

»u,o.~.^=.

CHICAGO.

16.

W.aist StrOft.

THE BEST
J

VERMONT

BUY YOUR BOOKS

SLATE

FBOM THE

ElectHcal Purposes.

Electrician Pub. Co.. 5

1

FOR

Boll.
Boll.

IM

E

HBri"
Vl
A
IE
dl_ll
Wfcf^ II E.
m»
gkm
THE

FOR
ELECTRICAL

PURPOSES
PLAIN OR
ENAMELED.

MONSON BURMAH SLATE

CO.

PORTLAND, ME.

PAKSELL & WEED.

lHI-l;vl

rcuNKjauoAinxuLuiT crtASKRocKWiU,

-"^""o"

circular

p. Babcock & Wilcox Watertube
P. Babcock & Wllc x Watertube
Tubular boilers. 125 pounds.
Tubular boilers, 100 pounds.
Tubular boilers, 100 pounds.
Tubular iiollers, 100 pounds.
Tubular boilers. 100 pounds.
Tubular boiler, 100 pounds.
Tubular boilers, 100 pounds.

Davenport, Iowa.

CO..

Experimental woik for inventora;
aD^tbln^ Id metal from a single
piece t" a complete worklnjr model.
ApparutUB for collegeti. Exhibition

5T.
5'J-62
dynamos, motors, meters and transformers
Hated by this Company are at their warehousea
ready for Immediate delivery.

Westinghouse. with exciter.
Stanley inductor, wlih e.xciter.
W. Wood (3 bearings), with cvclter.
W, Slaltery {3 tiearlngs). Htgiarcain.
W. General Electric monocyclic.
W. Westiogbouse.
W. General Elcctrlctype A S. 120.
W, General Electric type A. 120.
W. General Electric type A. S. HO.
W. Westlnghouse.

2— QSO-H

HEATERS, ETC.

H. P. Heine Walerlube Boilers.

-' ELECTRIC CO.
CHICAGO
5.CLINT0N

W.
—400 K. W.

Writ<

P. Excelsior Healer.
300.H. P. Wheeler Heater.
300-H. P. Baragwanath Heater.
200-H. P. Kroeschell Heater.
150-H. P. Berrynian Healer.

BOILERS.

1

CO.,

500-H.

1—325-11. P. Heine Watertube Boiler.

All

Built to meet
Speciflcatioris.

ILL.

2-150-H
2—72x18
3-72x16
3-66x16
2—60x18
6—60x16
1—56x16
2—54x14

Corliss.

EccenlricCorllss

Greene Corliss, Db. Eccentrics.
135-H. P. Hamilton Corliss.
100-H P. St. Louis Corliss.
100-H. P. Hamilton Corliss.
500-H. P. Buckeye Automatic.
15and 23x17 300 H. P. Mcintosh .t Seymour
Tandem Compound Railway Engine.

par-

A. G. P. A.

Adams

BLOS.

Switchboards

REPAIRS

ENGINES.

ticulars.

PALMER,

IMARQUEnE

CHICAGO.

ELECTRICAL MFC.

ILLINOIS

istoo,

will sell

one fare plus 52 00 for the round
Choice of routes. Write for hand

F. A.

IB25

FAIR HAVEN, VERMONT.

tickets at

folder,

175 K. W. Edison bipolar railway generator.
100 K. W. Edlion 140 volt.
65 K. W. Jenny 140 volt.
500 H. P. Cooper Corliss Englre.
28x48 Allls Corliss Engine.
10x13 Frost Automatic Engine.

volt.

Also Motors, Boilers, Pumps, etc.
Write for our Stock List number 51

Lowest
it Prices
Prices.

For the N. E.

CITY.

50.

100 competent men (draff^Tien. ensineers, etc), logo
to woxV. at once. WRiTK T(J-UaY.
r.n.ineerinp Agency. l'2r> Monadnock lUnck. (JhicaLO.

July 6-10, 1903, the

NEW YORK

100.
125.

to

75 to
75 to
75 lo
75 to

Klectrlcai,

W

We are constantly in need of high-class
mechanical, electrical and civil
engineers.
We also fill positions requiring men ol technical and executive ability.
Write for our plan, booklet and furtherpsrt'cr

SlOO to$12o.
75 to

P.

P. Sterling watertube
P. locomotive type.
150H. P. tubular.,

ulars.

HELP WANTED.
Steelfar.
li'a-;l Furnace.
Railway Co^^t^uction.
Mechanical,

H.

1-2^0 H.

Campbell.
4—60 K. W. G. E. S. phase.
2—15x23x17 McI. & Seymour. 2-30 K. W. Westlnghouse.
1—22x33 Buciceve (new).
1— ISWxlS Mcr. & Seymour
1-16x18 Erie Oily slide valve
ARCDYNAMOS.ALL
1—20x42 Fitcbburg Corliss.
2—16x16 Brie Ball.
SIZES AND TYPES.
I— 14x36 Allis Corliss.
2—13x21 Buci^eye Automatic.
1—18x36 Cummer. 4 valve.
1—14x14 Westou Automatic.
2-13x12 Armlrgton & Sims. THOMPSON, SON & CO.
1—12x12 Harrisburg.
114-118 Liberty Street,
1—11x16 StralgbtUne.

Chicago.

St.,

draftsmen,

IJraftsmen wanted at once
Struclurai.
Arciiitectural,

ENGINES.

H. P. Heine watertube1-.375 H. P. National watertube
H. P.

1—400 K.W.Wood. 2 pbase.
2-150 K.W St'nlev2pha9e

.3—18x30x18 Westlngbouse.
2-120 K. W. G. E. S. phase.
1— Twin Engine 16x38 Watti 2-75 K.W. Stanley
2 plias".

6—200
3—350
1—267

ALTERNATORS.

H. P. tubular.
H. P. tubular.

A. G. P. A.

Adams

HAPGOODS.

Thc

CO. TWINING,

iNDIfiHAPD

further information, write

by

Chairman Committee on City Lighting.
Webster Gro\es. Mo., March 11. 1003.

Hoffman

I I Geo.W.
295.E Wfl-.HiHr.Tnw St

2—90
2—50

Tickets sold April 29 to

Each proposal must be accompanied
right is reserved to reject any ur
all bids, and to waive informalities.

GENERATORS.

RY.

BOILERS.

account of the dedication ceremonies,

Board of Aldermen.
successful bidder will be granted a
20-year franchise for private lighting.
Plans and specifications may be seen at
the office of the City Clerk, also at the
office of William H. Bryan, Consulting
Engineer, 706 and 707 Lincoln Trust
Building, St. Louis, Mo.

The

POLISH

METALS.

4—500 K. W. Gen'l Electric.
1—250 K. \V. Walker.
2—150 K.w. Edison bl- polar.
1—120 K. W. C. A C, 6 pole"
1—100 K. W. O. & C, 6 pole.
4-100 K.W. Gen'l Electric.
3—100 K.W. Edison bl-polar.
4-60 K.W. Edisonbi-pol r.
6-D62 K. W. T. II. bl-polai.
1—50 K. W. Detroit, M. P.
1—45 K. W. Ft. Wa.vne, M. P.

Dedication Ceremonies, World's Fair.

On

mediately thereafter. a\ an open meeting
of the

U.S. METAL

'OLtSHES ALL

CO., York, Pa.

Walsh's Sons & Co ,261 Washington St.,Newark.N.J.

p.

c.

EACH.

$1.00

MORGAN SMITH

S.

Chicago.

St.,

ners, dens. etc.

I

Send description ol machine, price, and date
shipment can be made.
L. B. 382. CAtLiPOLIS, O.

Qlves a higher percentage of useful effect than any other water*wheel
heretofore made. AU sizes, right and left hand, are buflt from patterns perfected under systematic tests In the Holyoke Testing Flume.
Parties having power plants which a're unsatlsfacton'. and those contemplating the Improvement of powers, will find It to their interest to confer
with us, as we are willing to guarantee results where othera have failed, no
matter what make of turbine has been In use. STATE REOUIRBMBNTS

SCHUR^MAN & HAYDEN.
140 S. Clinton

One 60

1903

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

correspondence
with those wishing to
buy or sell.

POSITION WANTED.

28,

M'CORMICK TURBINE.

ivords or

insertion; additional

POSITION

March

New V^rk

It

Pays to Get the Best from

BONVILLE
EDWARD
FAIR HAVEN, VERMONT.
Lock Box

p. O.
24,
Manufacturer
ofaliklndsof Slates for Electrical
All Sizes of Slate Switchboards.
Best Black Enameled and Marblelzed Finishes In Vermont.

Purposes

Marquette Bldg.. Chlcaflo

REPAIR SHOPS
EDISON COMPANY
CMICACO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,

Ma.chine and Carpenter

^ork

Kinds
Correspondence Solicited.
of All

.-

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

—
March
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WE BUY AND SELL ALL

KINDS

We Buy or Sell

Steam

Electrical and

MACHINERY
Patent No. 720,595.

DIRECT-CONNECTED UNITS.

M J. Switchboard

The

Generator.

300 kw.,

General Electric 500-550-volt Genera'or, direct connected to
Tandem Compound, 16 and 3Ux48 Whetherill-Corliss Horizontal Lefthand Engine.
200 kw West'nehouse, M. P. S. o^O-ooO-volt Generator, direct connected
to 18 and 30xlG VVesiloffhouse Ensine; generator entirely rewound and
engine in excellent condiiion.
187^ kw., Westinghouse, M. P. 8, 120-volt Generator, direct connected to
Westinghouse Compound Engine.
50 kw., Commercial, M. P., 125 volts, Compound Wound Genprator, with
8i and 13x12 Armington & Sims Tandem Compound Engine.
One
year old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-volt Westinghouse Generators, direct connected to self-oiling
,

SMALL
ECONOMICAL
.

.

EFFICIENT.
Requires only four volts to operate, consuming less than 1-6 of an

ampere.

Ball

Runs only when switchboard
key is placed in ringing position.

From
battery

with

sufficient

the longest

9^.\10

Armington

&

Compound Wound

US.

Armature
Fields

Rewound

Generator,

Sims Engine.

—25 kw.,

2

125 volt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.

GENERATORS-500

to ring over

ALTERNATING.

toll lines.

DISTRIBUTING CIRCLE

TELEPHONE

nes.

25 kw., General Electric, 110 volts. 4 pole.

three to five cells of dry
is

Eng

RepairShop

OPEN DAYAND NIGHT

Volts.

TwoT. H.,500K. W.
270 K. W., arranged to be driven
with a single pulley clutcli coupling on each
side of puUey.
One General Electric. 250 K. W.
One Westinghouse, 175 K. W.
Two General Electric, 100 K. W., 4 pole.
Two General Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.
Sis T. H., D62.
One Edison No. 20, 60 K. W.

Four

2—250 kw. G. E., 2,400 volts, 50 cycles, 3-phase.
2—200 kw. G. E., 2,300 volis, 40 cycles, 3.pha3e.
1—150 kw. Stanley, 1,000 or 2,000 volts, 133 cycles.
2—120 kw. G. E., 2,000 volts, 125 cycles.
2—120 kw. G. E., 1,040 volts, 125 cycles.
1—100 kw. G. E., 2,080 volts, 60 cycles.
1—60 kw G. E., 1,040 volts, 125 cycles.
1— A35 T.-H., 1,000 volts, 125 cycles.

T. H.,

,

GENERATORS-

1

I

O

Volts.

Two 210 K.

RAILWAY GENERATORS.
2—500 kw.

1—100 kw.,

6-pole General Electric.
2 —225 kw., 6 pole General Electric.
2—200 kw., 4-pole General E eciric.
1—200 kw., M. P. 6, Weitinghouse.
1
175 kw M. P. 4, Westinghouse.
2—150 kw., M. P. 6, Westinghouse.
2—110 kw., 4-pole Eddy.

—

,

3
I

2
1

,

2—
5

4-pole Walker.

— 100 kw., 4-pole General Electric.

— 100 kw., Edison Bipolar.
— 90 kw., Thomson-Hcu'iton.
80 kw.. General Electric.
80 kw., Detroit.

— D62 Thomson-Houston.

ENGINES.
1

be

in-

creased to eighty "wires by using
bracket shown in above cut.

Made

STREET CAR EQUIPMENT.

1

One hundred and eighty "K"
Twenty-tive K-2 Controllers.

— 13x12 Armington & Sims.
— 12 and 20x12 Westinghouse Compound.

graph

—
—26x48 Providence Greene.
—18 and 30x16 Westinghouse

2
2

3—18Jxl8 Armington & Sims.
1— 18ixl8 New York Safety.
1—20x48

as well

as

dis-

tributors.

150 in use

in

Minneapolis and

St. Paul.

Compound.

Harris-Corliss.

BOILERS.

Telephone

7—163 H. P. Babcock
5

—250 H. P. Climax.

&

IN

EV ERYTHING.

M. D. 2 T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H,, 75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

Two 16x20 Porter-Allen.
Two 15x20 Automatic RusseLL
One 15^-^x15 Armlng'on & Sims

THERIEN TOOL WORKS,

Ball.

high speed

simple automatic, 270 R. P. M.

One 15x15 Armington i Sims simple automatic,
270 R.

P.

M.

One 13^x15 Armington

&

Sims high speed

simple automatic. 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
Four 66sl8 with 66 4-inoh tubes. A complete
battery at a great bargain.
Three 66 x 14, with 66 4-inch tubes.
Two 72 In. X 18 ft., with 66 4-inch tubes.
Five 60x16 ft. higb pressure boilers.
Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. P. Hazelton.

FERRIS WHEEL.
One 60

WRITE FOR OUR LATEST CATALOGUE.

ft.

Ferris Wheel, electricauy driven.

AT A BARGAIN — A

complete Edison 3-wIre
p ant of 300 K. W. capacity.
be profitable to wire or write us giving
requirements of machinery wanted or for

It will

CHARLES

E.

DUSTIN GO.

MANUFACTURED BY

MINNEAPOLIS, MINN.

28x60 Pennsylvania Iron Works Co.
20x48 Wheelock.
20x48 Double Wheelock.
20x42 Wheelock.
14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston, Stanwood & Gam-

Reels.

Platforms for Terminal Poles.

for rolling

mill work.

One
One
One
One
One

tached.

Circle Tops for Distributing Poles.

UP-TO-DA TE

factorv.

One 30x54 St. Louis Cor lias.
Two 24x60 Lane & Bodley,deiigned

Three 17x18, Skinner, with air cylinders at-

ARC GENERATORS.

Digging Bars.
^

and 60x60, Cooper cross-compound.
non-condensing, new, never shipped from

Sis 36

One 8 and 13x12 tandem compound

A large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially Ceneral Electric Type H. and
Thomson-Houston Type F.
Gommen

Controllers.

Two 11 and 17s 14 cross-compound Ideal.
Two 9 and 16x12 tandem compound Ball.

No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.6 amp.

Copper Wire Reels.

cases.

ble, cross-compound.
Five 12 and 20x16 tandem compound BaU.

Wilcox.

1—600 H. P. Climax.
2—66x16 Reruro Tubular.
2—66x18 Return Tubular.

,-;

new

P. motors,

and complete with pinions, gear and gear

ENGINES.
Corliss.

in all sizes'.

Suitable for Electric and Tele-

plete.

One hundred and eighty 25 H.

1—16x42 Greene.
1
lOi and 16ixl2 Cross Compound Armington & Sims.

can

\\''estinghouse 60- cycle, 2-phase,

2,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100 K. W., G.E. 3 phase, 60 cycle generator,
complete.
Two 100 K. W., G. E., 1100 volts monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, com-

— 14x14 Rice Automatic.

1—7x8 Payne.
1—18x48 Geo. H.

Circle'

ALTERNATING GENERATORS.
One 750 K-W..

2—13 and 23x17 Tandem Compound Mcintosh & Seymour.
2—10 and 18x20 Payne Compound.
1

Forty wire

W., G. E. design. 14 pole, for direct
connection, at a speed of 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

II

Broadway,

NEW YORK.

Storehouse, ORANGEBURGH, N. Y.

sale.

JOHN

A.

STEWART ELECTRIC

430 Sycamere

CO.

Factory and Warehouse:

Offices:
SI.

LUDLOW, KY.

CINCINNATI, OHIO.
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Standard Specialties.
kept out of the sua, In a cool dry place, this cell

the shelf in two years, and at
the end of that time will be as good as other maJ(es
To maintain Its superiority
fresh from the factory.
to all others, no expense Is spared, and only the best
will not run

materials

down on

and chemlcalM are used

In Its

FOR INSTANT USE.

QUICK,
SAFE,

manufacture

This cell will save the consumer miney, because
a fewer number will perform a given amount of work
four limes as long as any other cell of equal size.

ALWAYS READY

HOME SEARCHLIGHTS
CHEAP.

[Jy push in;,' button a steady, brilliant, stronely retlecteii electric lipht Is obtained; Illuminates ibe darkest corner' instantly
bandyat bedside. ana in all cases of emereency.
I'aUes tbe pitice of lamp nr candle, wttnout heed of maicnes, or dan^'*-r of tire.
Will last
foryears. PRICE
PKEPAID, S2.00. Extra batteries for rechar^lnt:.
each.
Send for booklet, wltii further infornintlon and llliistraiions of ottier electric house;

35c

ELECTROMOTIVE FORCE, 1.52 VOLTS.
14 TO 18 AMPERES.
CURRENT,

hold articles.

Electrfc

Gas Lighters, $1.50 each.

XA/IVI,

.CATALOGUE FOR THE ASKING

INVENTOR AND SOLE MANUFACTURER.

42VESEYST., NEW YORK, N.Y.

Automatic Telephones
Privacy

Promptness
Precision of
Service are the
Points of Excellence
In the Automatic Exchange
Which Especially Commend
To the Telephone Public.
Profitable Operation

it

And Durability
Commend it to
Exchange
Managers

All

Automatic Electric Company,
EDISON PRIMARY BATTERIES
Formerly known as the Edison-Lalande.

CHICAGO
U. S. A.

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
LAMP CORD.
MAGNET WIRE.

CONSTANT CURRENT,
NO LOCAL ACTION,

FOR GAS ENGINES,
SLOT MACHINES,

WILL NOT FREEZE.

RDEBLIHG

AUTOMOBILES,

LIQUID TIGHT

RAILROAD SIGNALS.

CELLS FOR

CROSSING BELLS,

PORTABLE

SMALL MOTORS,

WORK.

ETC.

Full Description In

.

.

Booklet No.

Faclory. Oraoge,

New

EDISON MANUFACTURINO COMPANY.
New York
Jersey, r. 9. A
Chicago

Offlce. :^>1

Waba.sh Avenue

POWER CABLES.

OFFICE WIRE.
TELEPHONE CABLES.
JOHN A. ROEBLINC'S SONS CO.,

4.

TRENTON,

Oface. 83

Cbambera

Street.

AGENCIES AND BRANCHES:

N. J.

NEW YORK.
SAN FRANCISCO.

CHICAGO.
PHILADELPHIA.

CLEVELAND.
ATLANTA.

March

28,
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TIMOMETER

I

FROM THE MINUFtCTURER

OR.CALCULATING AUTOMATIC

TIME STAM P

Fits intii tlie switcliboard and
records the hour, minute and
second, A. M. or P. M., and
date when a toll line telephonic

conversation begins and ends,
and records and calculates to
a second the lapsed or intervening time.
:;

iDtoniatic
160 Congress

Tine Stamp

St.,

requires Capital,

It

Co.

Boston. Mass. .U.S.A.

Electrical

Knowledge and Good Meclianlcs,
ONE OF OUR SPECIALTIES.

as well as Patience, to malce a

Ourcoble boxes are madeof l>>a-lnch finished lumber, all joints tongued. grooved
and while leaded, doors framed, hinges aad locking device bolted an riveted.

SUGGESSFULTELEPHONE.

i

Painted two coats of asbestos paint Inside; two coats of white lead oiuside; can be
furnished with aoy maice of terminal head.

Lock uut cable terminals, lightning arresters or combination cable terminals and
protectors used by the largest telephone companies. Would be pleased to quote you,

M'e also manufacture Cabinet

Work

T^lectricat

fot*

AMERICAN

Con^^tractiun

E. J.

898

to

NOBLETT

902 35th

St.,

-

ERATOR

CENTRAL
ENERGY

of Every Desrripliiui, liable and Terminal Boxes. Linemen's Tool
Boxes, Cros;* Arms, Pins, Brackets.

TELEPHONES -cCALL
ARE A SUCCESS

LET US SEND OUR

CO.,

AWEBICAH

CATALOGUE

CHICAGO,

ILL.

INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

39

AND TALK PRICES

ELECTRIC

TELEPHOHE

CO .

JACKSON BLVD.. CHICAGO

Just a Hook:

IN

Workmanship,
Efficiency and
Durability.
It is

Clear, Distinct and Powerlul.

The Right Hook

IMPOSSIBLE
to

become packed

or deadened.
|

We

PATENT ALLOWED.

manufacture a lull line ol public ex
change central energy and generator call
Telephones and multiple and trunklng
switchboards.
Correspondence solicited.

INTERMATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

an Important
Right

in

Detail.

our Telephones.

SEND FOR CATALOGUE.
I

I

Central Telephone and Electric Go.
g09 MARKET

CO.,

CHICAGO,

is

All Details are

ST., ST.

LOUIS, U.S.A.

U. S. A.

Carbon Arrester in Detail.

MOON TERMINAL HEAD
Witli

CARBON ARRESTERS or with
COPPER ARRESTERS.

NO CHANGE IN PRICE LIST, WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essential
features which afford absolute protection to the
Cable Wires. This is demonstrated by its record.
Thorough tests show that this apparatus
with Carbon Arresters will withstand, without
injury, a current of heavy voltage.

SEE METAL OUTER CASE OR STORM BOX.
Catalogue and

MOON

I'rice List

on request.

MFC. CO.,

47-49 South Canal Street,

CHICACO.

WESTERN ELECTRICIAN
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Ceco''

Machinery includes:

Direct Current

Motors and Generators.

Alternating Current

Generators and Transformers.

Catalogue 27.

Christensen Engineering Company,
350 K. W. 3

PHASE '>;2C0" AITCP.NATOR.

CHICAQO: Merchants Loan

MILWAUKEE.
& Trust BIdg.
PITTSBURG:

"SHAWMUT"
Diehl Fan

ENCLOSED FUSES

Gellatly

& Co.,

Times Bldg.

Motors

RE-STANDARDIZEO TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL
BOARD OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.
THE NEW SHAWMUT INDICATING FUSE.

Indictitlng

Tvpe P

fuse,

showing red indicating

disc.

Catalogue No. 46.

•I

«M- iii

THE NEW DIEHL FAN
lights; 2 or 3 speeds; special Nyssa wood
blades; artistic design. Our 1903 catalogue shows 4 designs
of ceiling, also new desk and the Coleman device. Send for It.

With or without

1

CHASE -SHAWMUT

CO., Boston,

MANUFACTURERS,
New York
\VM.

S.

Representative:

ftROWN 39 Corllundt
New York City.

St.

THOMAS

G.

Western Representative:
GRIER CO., 128 W. .lackson Blvd.
Chicago,

DIEHL MANUFACTURING CO.,
BRANCHES:

New York.
Philadelphia. Boston

d
vn 06111 n
am* M
t 123
pOfl,
N
!

Ur>4'U

I

.

JI

Illinois.

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRENT LIGHTING AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
OUSTPROOF
NO CONSTANTS
SENSITIVE
GOOD MAGNETS
LARGE DIAL

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

March

28,
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WESTERN ELECTRICIAN

GORDON CELL

ff

^

WESTERN ELECTRICIAN

28

BRYAN, WILLIAM

ARNOLD ELECTRIC
IPOWER STATION Co.

M. Am, Soc. M.

i

H.

Crumb, W.H.& Company

Inventions Lk-veioped. Experimental Work.
Working Drawings.

I

Engineers

E..

MAYER, GEO.

Contractors,

TELEPHONE ENGINEERING AND

Consulting Mechanical and Electrical
Eogineer.

Engineeis. Contractors for Complete
Electric Plants. Results Guaranteed.

^March 2S, 1903

Lincoln Trust IJutldlng. ST. LOUIS.

M.

ELECTRICAL ENGINEER,

CONSTRUCTION,
Chicago.
1263 Monadnock Bldg,,

Monadnock Block,

1561

^m^mm^m'!ms!^i^^!^^&^
Ho.MPHREY, Henry H.
CONSULTING ENGINEER.

)rne

Engineers,

Central Lighting Stations,
Power Transmission.

LlghliDg, Power, Telephone.

Electric

"^^ C. W. Carman.

CHAS.

BROWN,

L.

Contracting Electrical Enginear.
312 Fisher Building,

CHICAGO,

Telephone Harrison 3698.
I

FENNER, President

H. N.

C.

HASftMAN.

KOHLER

CONSULTING ENGINEERS,

I8o4-ieo6-i8o8-i8io-i8i2 Fisher Building.

88 La Salle Stheet, CHICAGO.

CHICAGO.

J

I
1

Spkciat-Ties— Central StatlonHeatlngPlants.
Ware.- Worns Steam flunts. Electric Light,
l^aa lind street Hallway i'lanta.
r22o-ai

Marquette Building, CHICAGO.

RUSSELL W. KNIGHT,

BLAUVELT, Agent

1

CASTINOS A

St.,

Chicago,

SWITCHBOARDS. TELEPHONES
Write for Catalog and Prices.

III.

KOKOMO

TELEPHONE AND ELECTRIC

E.

DOBBS.

Full of Information and diagrams for the
operator, exchange owner, exchange manager,
inspector, trouble man, lineman.
A complete destription of telephones and
their troubles.
How 10 tind and remedy them,
f^gelher w nh working; plans for e.\change construction, complete with diagrams of all up-toda le telephones and switchboards.

MFG. CO.,

Kinds.

KOKOMO. INO.

ELECTRICIAN PUBLISHING COMPANY,

Mailed anywhere on
receipt of price,

CHICAGO.

SRlte 51.0 Blaranette,

Trouble Man.
By A.

AND EVERYTHING FOR
COMPLETE EXCHANGE.

0. Ry.

ELECTRICAL BOOKS.
A.II

U. S. A.

AND

WE MANUrACTURE

For rates and information apply to

234 Clark

1.,

Always Up-to-Date.

CAROLINA.

&

R.

KOKOMO TELEPHONES The Inspector

— VIA —
CHESAPEAKE AND OHIO RAILWAY
—TOVIRGINIA, NORTH AND SOUTH

P. A. C.

S^lE^IA.I_-rY

PROVIDENCE,

and Third Tuesday Each Month

W.

\A/ire s

and Measuring Machines. Cable Covering Braiders

-

HOMESEEKERS' EXCURSIONS

l\l.

No

nUC nRIIAD

Ullt UULLAK.

technicalities. Substantially

bound

In cloth.

Your Electrical Books of the Electrician
Publishing Co., Suite 510 Harquette ELECTRICIAN PUBLISHING
Bldg., Chicago.

MONEY
The

You

will save

TIME and

REFLECTORS!
SlLTER.Pi^ATED
HnmniBr rwt support (-ti

and thrown
ftrniiiture.

in two places
wlnilk-lit out and la by the
8trlklnK ^onu on Inside.

°*'l','i^'**5f-^^'"''^"'*'"«"^i>"*;'p'"' lone-

MIRROR
HEFLUCTORS
FOR
CliUSTEBH.

Made

in

with prisms

many
If

sizes
desired.

Wc

INCAWDRCACENT

also

and

manuracture

tilating

plttltnlwd. iidlustment
pro^Mir.; on tin- sUuidard
which ftupporta onr; contact Nohcrt-ws
or nut9 being used In the ..djnstiuent,
bell doea not get out of order by oper^
*^
atlon.

hy

Ordinarily the

weak point

!<<

1

moMture

J. E.

Theatres,
Halls and
Public Buildings.

HOMANS,

A. M.

352 pages.
Cloth, Price $J.OO.

Street and

the

Sign

one the adjuBta» the.se defects

have been ellmloated. this bell will
stand hard usoge ond operate under
adverse conditions.
The hammer entirely concealed by
gongandcannot be t^impered with.
It Js especially adapted for use on
street CAr9.aH.in addition to the advan
lagea mentioned, It Is dust, Insect and

By

Churches,

ContACMurf

pivot, the unreliable
Ing screw and nut.

The Telephone

Porllghthigand ven-

Btble«irafn.
ra?*"*

AS SIMPLE AS ITS NAME.

styles,

Silver and Opal Glass Inverted Double Cone
Reflector5, Chandeliers and Sun Burners

All hprtntrs made of Phosphor Bronze
and so rormt-d that there la Itaat pos^

"

CO..

610 MARQUETTE BUILDING, CHICAGO.

by doing so

R. E.-A. L. Monitor BelL
i Patented.)

I

|

MANUFACTURERS OF

acHi nery^ for nsula-tins Elec-brical

SPINING,

Treasurer

EIMOL-AND BU-rX COIVII^AIMY
F-IIMIE

P.

H.,

ENGINEER AND CONTRACTOR,

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO CETOUT OFORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

304 PEARL STREET,

I.

Long Distance Phone Central 3a8.

SCHOTT, W.

Contracting Electrical Engineers,
Lighting Power Railways,

Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing

First

I

BROS.,

Carman, Chas. Whitney
&Co.,

J. F.

IME\A/
IVI

m

M.

Baltimore Bldg., 21 QulncySt., Chicago.

ST. LOUIS.

1305. ::memicalI1i.dc-,

Electric Co.

Contracting Electrical

Kind

Ornamental

Lamps of Every
for Oil.

Gasoline,
Lights,

Hunch

Gas or
Hordcr
Lights,

Foot Lights and Gas
Stands for Tbeatres.

SEND FOR CATALOG.

An up-to-date, practical treatise on the
installation, care
theory,
construction,
and management

of telephones

and

their

appliances.

Sent prepaid on receipt of price.

proof.

^Ew-yowK

AMER!CAN REFLECTOR & LIGHTING COMPANY,
H-v

271-273 F.IANKUIN STREET, CHICAGO,

ILL., U. S. A.

K

Electrician Publishing Co.,

510 Marquette

Building,

Cliicago,

III.

March
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford

for pumping water for House service, Hydraulic Elevator service
:
Mills desiring an independent water supply, also for Mine Work and

an excellent means

Factories

and

:

;

WATER WORKS SUPPLY.
Can be located wherever
after

once

electric current

We make

Installed.

Is

no
and
::::::::::::::
require

available,

steam and power

little

PUMPING MACHINERY FOR ALL

attention

or

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIERGE & SMITH-VAILE
DAYTON, OHIO,
New York:

141

Broadway.

Chicago: 311 Dearborn St.

Philadelphia: 619 Arch St.
Cleveland: 1116
New Orleans: 304 Hennen BIdg.
Sates Agents:

CO.,

U. S. A.
Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
BIdg.

New England BIdg.

FREDERIC NBLL, 97 Queen Victoria St., London, Eng.

E. P.

AUSTIN, Smith BIk.,

Pittsburg.

ELECTRICAL BOOKS
Make your book purchases from
West.

the only large stock of electrical books carried in the
If you do not find what you want in the
write for complete and up=to-date book catalogue.

Prompt shipments guaranteed.
following

list,

Webb's Telephone Hand Book, cloth binding

Price.
$1.00
1.00
1.00
1.00
1.00
.
1.00
1.00
2.00
2.00
3.50
.
1.00
2.00
1.00
1.25

Badt's New Dynamo Tender's Hand Book, cloth binding.
Badt's Incandescent Wiring Hand Book, cloth binding
Badt's Bell Hanger's Hand Book, cloth binding
Badt's Electric Transmission Hand Book, cloth binding.
Dobb's The Inspector and Trouble Man, cloth bmding
Steven's Mechanical Catechism, cloth binding
Hawkins' Catechism of Electricity, leather binding
Practical Electricity, leather binding
Thompson's Polyphase Electric Currents, cloth binding. .
Varley's Electro-Magnet, cloth binding
Buckley's Electric Lighting Plants, cloth binding
Haskins' Electricity Made Simple, cloth binding
Haskins' Transformer, cloth binding
Houston's 2-volume Electrical Dictionary, half leather, very
6.00
cheap, hall price
2.50
Watson's Electrician's Handy Book, cloth binding
1.50
Trevert's Armature and Magnet Winding, cloth binding.
Trevert's How to Build Dynamo Electric Machinery, cloth
2.50
binding
1.00
Trevert's Experimental Electricity, cloth binding
1.00
Trevert's Electricity for Students, cloth binding
2.00
Trevert's Electric Railway Engineering, cloth binding
1.25
Allsop's Bell Construction, cloth binding
.

.

.

.

.

Price.

Trevert's Electrical Measurements tor Amateurs, cloth binding
$1.00
Allsop's Telephones, Their Construction and Fitting, cloth

binding
1.25
Allsop's Bell Fitting, cloth binding
1.25
.illsop's Induction Coils, cloth binding
.. 1.25
Bell's Electric Power Transmission, cloth binding
3.00
Bell's Distribution for Electric Railroads, cloth binding
2.50
Cushing's Standard Wiring for Electric Light and Power,
leather binding
i.oo
Hanchett's Modem Electric Railway Motors, cloth binding. 2.00
Houston & Kennelly's Electric Transmission of Intelligence,
cloth binding
i.oo
Houston
Kennelly's Electrical Measurements, cloth binding
1.00
Houston & Kennelly's Electric Heating, cloth binding
1.00
Houston
Kennelly's Electric Arc Lighting, cloth binding. 1.00
'
Houston
Kennelly's Electric Motor, cloth binding
1.00
Houston
Kennelly's Electric Street Railways, cloth bind-

&

&
&
&

ing

Houston
Houston
Houston

1.00
1.00
1.00
1.50
1.50
3.00

& Kennelly's Electric Telegraphy, cloth binding..
& Kennelly's Electro Therapeutics, cloth binding.
& Kennelly's Electricity Made Easy, cloth binding.
.

MeriU's Electric Light Specifications, cloth binding
Wiener's Dynamo Electric Machines, cloth binding

ANY OF THE ABOVE BOOKS SENT PREPAID ON RECEIPT OF

PRICE.

ELECTRICIAN PUBLISHING CO
SUITE 510

MARQUETTE

'*****''*'''"'**"*'**'"*'''"—'"''^'"^'"~~~"*"'"""~

BUILDING, CHICAGO.
^^^^

._
^

^

^

^

^

— ^^^
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^
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^
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IMPORTANT TELEPHONE BOOKS.
THE TELEPHONE HANDBOOK.

Webb. 16mo. 150
This handbook

By Herbert Laws

Price Sl.OO.
a reliable treatise on telephony, and
a practical book on telephone working and management,
based entirely on standard American practice. It is extremely useful to telephone inspectors and operators.
pp.

is

AMERICAN TELEPHONE PRACTICE. By

Kempster

B. Miller, M. E. 510 pp. 3S0 illustrations. Price 13.00.
This is the first complete treatise on telephony in the
English language. The text is profusely illustrated by
cuts of commercial apparatus and carefully preparejd
diagrams of circuits. No diagram is given without a full
explanation. The apparatus, circuits and methods of
the American Bell Telephone Compary and of the various independent companies are fully described. The
apparatus and 'methods used in making all of the tests
required in commercial telephone work are fully treated.

THE INSPECTOR AND TROUBLE MAN. By
Dobbs. 106 pp.

A

practical

Price ?1.00.
book, written

information

in

plain

language.

A.

E.

Full

of

and diagrams for the operator, exchange
Inspector, trouble man and lineman. A complete description of telephones, how to find .*i.nd remedy
their troubles, together with working plans for exchange
construction, complete with diagrams of all up-to-date
manager.

telephones and switchboards.

THE

TELEPHONE. By J. E. Homans,
A. B, C, OF
A. M. 352 pp. 269 illustrations. Price $1.00.
Owing to the demand for a comprehensive boob giving
a clear, terse idea of the principles governing the construction, installation, care and management of telephones and their appliances, this book has been compiled. It has been the aim of the author to make this
the most complete elementary book on this subject for
the practical electrician, wh-eman, lineman and engineer, and it is written in a clear and careful style.

THE PRACTICAL TELEPHONE HANDBOOK.
revised

By

and
E. E. Second edition,
enlarged. 360 pp. 2SS illustrations. Price $1.50.
In this work the writer has endeavored to produce a
manual of moderate size and cost, but thoroughly practical, and detailing, as far as space will allow, the most
recent methods of telephone working. While the requirements of telephone employes have been kept constantly in view it is fully intended also that the book shall
be of service as a source of information on telephonic
matters to users of the telephone and to the public genJoseph Poole, A.

I.

erally.

PRACTICAL FEATURES OF TELEPHONE WORK.
Ev

A

A. E Dobbs. 134 pp. Price 75 cents.
simple, plain-speaking handbook for

telephone man,

The Above, or Any Other

Electrical

ELECTRICIAN PUBLISHING

the

practical

TELEPHONE TROUBLES AND HOW TO

FINlcomplete handbook for telephone inspectors.
J. H. McManman, edited by Prof. C. H.
Haskins. Eighth edition. ISmo, 48 pp. Price 25 cents.
This little volume is an extremely practical work for
telephone emjjloyes, written In a popular style and devoid

THEM. A

By W. Hyde and

of technicalities".

TELEPHONE LINES AND THEIR PROPERTIES.

By Wm.
Price

J.
$1.50.

Hopkins.

Sixth edition.

272

Illustrated.

pp.

A MANUAL OF TELEPHONY. A new and

tion. By W. H. Preece, F. R. S.,
pp. 333 illustrations. Price $4.50.

and A.

large edi-

Stubbs.

J.

TELEPHONES, THEIR CONSTRUCTION AND
TING. A Practical Manual on the Fitting Up and
tenance of Telephone and Auxiliary Apparatus.
191 pp. 168 illustrations. Price $1.25.

By

508

FITMainF. C.

Allsop.

TELEPHONING OF GREAT
Paper.

Price 35 cents.

MAGNETO HAND TELEPHONE.
Fitting

Hughes.

By Bennett.

CITIES.

Up and
SO pp.

Adaptability

23 illustrations.

to

Its

Construction,
Use.
By

Everyday

Price

$1.00.

ELECTRICAL TRANSJIISSION OF INTELLIGENCE
AND OTHER ADVANCED PRIMERS OF ELECTRICITY,
treating on the telegraph, telephone, etc.
330 pp. SS, illustrations. Price $1.00.

By

E. J.

Hous-

ton.

Work Published, Sent on

CO.. 510

Receipt of Price.

MARQUETTE BLDC, CHICAGO.
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Pillsbury

Alternating

March

28, 1903

Current Ceiling Fan
Has an

induction

gears or

pulleys.

d i r e ct I y

type motor, no

Blades attached

revolving armature.

to

Armature supported on
immersed
lag

in

thus practically do-

oil,

away with

ball bearings

all friction.

PRICES AND FULL DESCRIPTIVE

MATTER ON APPLICATION.

WESTERN ELECTRICAL SUPPLY
GET OUR NEW GENERAL. SUPPLY
CATALOGUE No. 50 JUST PUBLISHED.

SUBSCRIPTIONS.

ST. LOUIS, U. S. A.

The Inspector
AND

With January ist began the thirty-second
volume of the WESTERN ELECTRICIAN, and
during 190J it will complete its sixteenth and the
first half of its seventeenth year, the paper having been founded July 2, 1 887, and continued
under the present management for this entire

We

guaranty of the
and in addition pledge the best efforts of
an experienced and competent staff to the constant improvement of the paper.
The WESTERN ELECTRICIAN is published
for the purpose of assisting everyone interested
period.
future,

CO.,

Trouble Man.
By

A. E.

DOBBS.

offer the past as a

It is a general electrical and scientific
paper, and gives to its readers all the latest news
and keeps them thoroughly informed of everything that is going on in all the different departments of the electrical and allied fields.
Its
technical and scientific articles cover all the latest
inventions and improvements and keep the reader thoroughly informed of all that is new in the
art.
Its special articles, written by the most
prominent authorities, as well as its general articles, are of the highest order, and no interested
person can afford to be without the paper.

In the art.

Full of information and diagrams for the operator,
exchange owner, exchange manager, inspector, trouble
man, lineman.
A complete description of telephones and their
troubles.
How to find and remedy them, together
with working plans for exchange construction, complete
with diagrams of all up-to-date telephones and switchboards.

This

and

for

is a practical book, written in plain language,
anyone interested in telephony.

Mailed anywhere on
receipt of pric*

No

technicalities.

SUBSCRIPTION PRICE PER YEAR OP PIPTY-TWO NUMBERS

In the United States
In Foreign Countriei

.

.

ONE DOLLAR.
Substantially bound

in cloth.

$3.00
5.00

SAHPLE COPY FREE.

ELECTRICIAN PUBLISHING

ELECTRICIAN PDBUSHINfi COMPANY,
Suite 510 Marquette Buildlag,

.

CHICAGO, U.

510
S. A.

MARQUETTE BUILDING, CHICAGO.

CO.,

March

WESTERN ELECTRICIAN

28, 1903

Peerless

31

Current

Alternating

DESK AND BRACKET FANS.
Will not run hot and have

running

THREE DISTINCT

something that no other

speeds,

alternating current fan has.

less

IS

practically

throw more breeze with
current than any fan in the market.
and

noiseless

THE PRICE

It's

will

RIGHT. WRITE

US.=

WESTERN ELECTRICAL SUPPLY
ST. LOUIS, U. S.

A.=

GET OUR NEW GENERAL SUPPLY CATALOGUE

How

Telephone Troubles and
A complete hand-book
J.

for telephone inspector!,
edited by Frof, C.

McManman,

A.

The

large

book

No. 50 JUST PUBLISHED.

Them.

FARIES ADJUSTABLE

by Wm. H. Hyde and
H, Haskins.

48 PACES.

EIGHTH EDITION.

Find

to

PRICE, 26 CENTS.

number

of telephone exchange managers and employes -will find this
a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.

CO.,

LAMP HOLDERS

^= Permit the Electric Light to
be instantly placed where
^^
needed. Made for shop, factory^
it

is

store, office,

residence— in fact wher-

ever the incandescent

lamp

is

used.

WE MANUFACTURES
Sent prepaid on receipt of price by the

Electrician

5 10 Marquette Building,

Publishing Co.,

k

ana Styles of
Shades and Reflectorsm
All Sizes

Gooda carried
by ai/prfncipaJ

F. C.

ALLSOP.

CONTENTS

Send for
Catalogue Mo, 10,
iuat issued.

iobberm.

CONSTRUCTION and FITTING.

Practical Treatise on the Fllllng-up and Maintenance of Tsiephones and the Auxiliary Apparatus.

BY

Canopies anil

CHICAGO.

A VALUABLE BOOK OF REFERENCE.

TELEPHONES-Their

Portables,
Ohandeliers,
Brackets,
Desk lamps.
Clusters,

FARIES MFG.

CO,,

DEOATURILL.

;

CffAPTEB I.—Ecceivers; II.— Transmitters; III.— Mapieto Switch-Bells; IV.— Battery SwitchBells; v.— Complete Instruments; VI.— Switches, Switchboards and Extension Bells VII.—
Batteries lor Telephone Work; VIII.-ErectlnB Wires, Instruments, Etc. IX.—Arranging the
Circuits; X.—Interoommunloating System; XI.— Testing for and Removing Faults.
;

;

PRICE, $1.25.

166 ILLUSTRATIONS AND FOLDING PLATES.

184 PAGES.

WE WOULD

Sent prspald on receipt ol price.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., Chicago.

TO HAVE YOU INSTALL ELECTRIC LIGHTING
SWITCHES THAT ARE CORRECT IN EVERY PARTICULAR. THAT
IS THE
REASON WE INVITE YOU TO INVESTIGATE THE

a
THE HANDY ELECTRICAL DICTIONARY
BY W.

L.

WEBER, M.

229 PACES, SIZE

Price .

I

\

2!^ X

Cloth Binding,

E.

6 INCHES.
-

-

-

Price.-

510 Marquette Bldg., Cliicago.

^

SWITCHES
WE WISH YOU TO HAVE
SUPPLY

IT

A LASTING ARTICLE

TO YOU.

THE HART MFG.

all.

-Promptly Mailed on Receipt of

ELECTRICiAN PUBLISHING Go.,

DIAMOND H

25C.

Flexible Leather Binding, 50c.

This is a practical book in a convenient vest pocket size; alike suitable for workman, student or anyone employed or interested in the electrical science. It contains
clear, concise definitions of every used electrical term or phrase and is sold at a price
vithin the reach of

LIKE

CO.,

HARTFORD, CONN,

AND WE CAN
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DOUBT about the ECONOMICAL PRODUCTION of your OUTPUT
We can CLEAN THEM and KEEP THEM CLEAN and FREE
CORROSION at a MINIMUM cost.

WHEN

at the

1903

28,

look

IN

BOILERS.

from

SEND 2ALLON OF WATER.

MAKERS OF BOILER WATER TREATMENT TO SUIT ANALYSIS

(

^ S ^ wM g^ 1 ilLMV»1 ^1 ^T^
I

•»-»t»lclen*

27-34 RIALTO BUILDING, CHICAGO, ILL.

Telephone: Harrison 3930 and 3631.

(Commutators,

after two or three years' usage
Dixon's Graphite Brushes, show surprising
freedom from wear on account of the perfect smoothness of the Dixon Graphite. Ask for booklet 125-m.

with

t

JUSKi'H DIXt'N CKtClBLb: LX'Ul'ASY. Jersey City,

'^-'^ -'-

m mill

ii^tiiiHi

iii

•^^>SH•C^^.'.^^^

An item worth

considering at the present price
of coal. Special designs

N, J.

lir

for ELECTRIC

f >!

1205

liwi

ipiip

Economizer" for detailed information.

MONADNOCK BLOCK,

THE GREEN

CHICAGO.

npwp'rir^^n"wp">»*<wpn^'

FUEL

ECONOMIZER

CO.,

Matteawan, N, Y.

FOR CAfALOGUE,

JEFFREY ^iiri DREDGES

^

See

ou rf ree booklet "Green's

EVANS, ALMIRALL & CO.,

BOSTON.

LIGHT and

POWER PLANTS.

The Evans-Almirall Hot Water System of Central Station Heating.
NO BACK PRESSURE. ONLY ONE LINE OF PIPE NEEDED.
SEND FOR CATALOGUE.

NEW YORK.

:!;-W,^.\gy

ADDRESS

Sole manotactiirers la the U, S, A.

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

:^i!Smi^>i,^a!^!iliiiXJsxhJ^!ismal

A8TAJBIJtUMJU>

ARE YOU LOOKING FOR MONEY?
If so,

Stow

buy WALRATH QAS OR GASOLINE ENaiNE&
and get light on the subject.

THE WALRATH

fS^^-rf.^

Flexible Shaft
AND

MULTI-SPEED MOTOR.

Received the Highest Award at
the Pan-American Exposition.

Practically dust and water proof.
For PortoW*
DrilllnK. Tapping. Reaming, Emery Grinding, ete.
Write for Catalogue and Prices.

It will produce as good a commercial light as that of an automatic steam engine, either belted

STOW MFG.

or direct connected generator.
Simple, Economical and Keliable.
fcend for Catalogue W.

MARINETTE IRON

WORKS MFQ.
-

CO.,

MARINETTE, WIS.

-•'

AGE.~;CIES—
619 Stevenson Building, Indianapolis.

801 Fisher Building, ChlcaBo.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

&.

Hammond

Co., Cleveland.

ee

STUDENTS^

CO., Blnghamioii; I. T.

G«n'l EuTopeao Agents, Sells, Sonneatlial
Queen Victoria Street, London, EnElud.

Northern Wisconsin Resources.
Northern Wisconsin

Electrician Publishing Co.,

CHKABI

W.

H. KILLEN, Land

&

Industrial Com'r;

Ry.,

MILWAUKEE, WIS.

BookPROMPTOrders

THE ONLY KNOWN METHOD OF
KEEPING BOI LERS CLEAN AND FREE OF SCALE.

ATTENTION.

GIVEN

INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

Electrician Publishing Co.,

"-

MECHANICAL BOILER CLEANER
4-13

offers the

JAS. C. POND, Benerai Passenger Agent,
Wisconsin Centril

MASON Manager.

* C*..

opporWill find that the Western tunities for manufacturing andfinest
settlement.
Fine grazing lands hardwood timber and splenElectrician can help them did
soil for the settler; Iron ore, clay, marl
wonderfully in the study of and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportaelectricity.
Subscribe n«w.
tion facilities are of the best. Interesting book^3.00 per year, in advance. lets, maps, etc., are yours for the asking.

eiiiuBioMmiwtuiMi..

WR.

IHiO.

COMBINATION OF

CO.

Suite

WESTERN UNION BUILDING. CHICAGO.

610 Marguette

Bldg.,

CHICAGO.

I/eamto Draw

SAMSON TURBINE
you are contemplating the improvement of a water-power where a
will be required, we can interest you.
This is especially
true if you wish to use the TURBINE for driving GENERATOR or
If

TURBINE

DYNAMO.
HIGH EFFICIENCY

BALANCED GATES,
embodied

in the

at

REDUCED GATEAGE, QUICK SPEED,

are just a few of the

SAMSON.

JAMES LEFFEL &

Write Dept. D.

many

points of excellence

for catalog.

Ull\JlAnji\je/f-wjt/vcWr/or/iomejti
for£kaimm3,nAcniifi5Tj.£LEcniiaAia.itETAL womaaajxl all interested innraftlns far
^^opprsctice.eind has been prepared in -^
plain practical lanGL'aoe.dnd jllustratedm'

Vie atnioronuxkjNSlDticATiONM. WOKKX
^dn
28 ditfercnt jmjecLi
The book Is div/dediplo

m

CO., Springfield, Ohio, U.S.A.

T/iere are320pasej300j/jiatr<3tjoa3a!}d

REG.TRADE MARKS

,)

.
't/lf'l

MICK,

Jhe PHOSPHOR Bro Nz E Smelting Co. [iMiTED.
2200 Washington AVE.,PHiLADEi.pHiA,

"ELEPHANT BRAND PHOSPHOR-BRONZE'
INGOTS.CASTINGS, WIRE, RODS,'SHEETS, ETC.

— DELTA

METAL

CASTINGS, STAMPINGS and FORCINGS
OR! GINAL AND SoleMake-rs in the U.S.

THE TELEPHONE HAND-BOOK
BT
HBBBl^KT LAWS WBBB,

ai^/sm-i.Jhc ocmcuhandjon^clyijoi/nd
lasneen c/ctJi,goM edffej ani
7XlO'/i m., printed OD.nncpaper. l/ponrcceipt otprice, tbe book mlJbejent to any
addrcjs prepaid.tnoneyreti/rJied if not.

a^ represented Order Io-<i^,

Price tl.OO.
Th* onlj oompiete and

praotloal
of its kind on the market.

wock

PTTBLIBHED BT

PricESS

TnEO.AIIDEL&a).
BOOK

EDUCAnOliAI.

THE ELECTRICIAN PUBLISHING

CO.,

Suite 010 Marquette Bulldlnf Obleaa*
,

Post-paid

63 FIFTH AVE

FUBUSHERS

NEWYORK
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We Have 14- Yards R/lly SrocnEO
From wh/ch we can Make /mmeo/ate shipments

POLES.
IDAHO CEDAR up

to

80

& JENNINCS,
ST. LOUIS.

WHITE CEDAR.
ft.

WE HAVE

CROSS

BERTHOLD

Chemical Building.

ARMS.
LONG LEAP
PINE

AND

MEDORA MILLING
Yards

at

fSD^^.'iils".""^
GtDAR POLES
UPON
A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis,

CO., Medora, Ind.

Medora. Ind^and

CHESTNUT

POLES.

Ft. RItner, Ind.

FIR.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
cm HCD I lllinCD PA MERCHANTS' NATIONAL
Dll
nil ruLncif LumDcn bUi, bank bldg., Chicago.
•

SPECIAL PRICES

A FULL STOCK OF

40 FT. TO 70 FT. LENGTHS

Cross jffms.
Tjhe

Standard !Pole

505

Venezuela

!^lclff.,

dt

Uie Co,,

Tfew

2/ork.

Minn.

...WE

ARE PREPARED TO FURNISH

OUR...

SINGLE PHASE

SELF-STARTING

A. 0.

MOTORS

WITH BACK GEARED ATTACHMENTS ADAPTED FOR
MOUNTING ON THE FLOOR, SIDEWALL OR CEILING
CLOSE THE MAIN SWITCH TO START THEM
AND THEY WILL TAKE CARE OF THEMSELVES

WAGNER ELECTRIC MFG.

CO.,

" u°s:'ir°

WESTERN ELECTRiaAN
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28,

CEDAR POLES
From 6 Feet to 70 Feet,
SPiCIAL PRICES ON SJNALL POLES.
1

C.n.WORCESTERCO.
MARINETTE, WIS.

LOCUST
'"i^o'',s?,rFm?i''"

BEST TIMBER AND WORKMANSHIP.
WILL FIT ARM AND HOLD CLASS.
PRICES RIGHT.
LARGE STOCK
Carolina Locust Pin and IVIIca Co.,

—

PINS.

LOW

LARGE STOCKS

Franklin, n. c.

WHITE AND
POLES, TIES, POSTS.
Wo

PRODUCERS.

When

Figuring

THE PORTER OEDAR

AR POLES

CO.,

SACINAW, MICH.

CHICAGO LUMBER

want your Inquiries always.

COAL

8c

1129-30-gl LUMBER EXCHANGE

CO.

MINNEAPOLIS, MINN.

on
Central Manitfacturin; Go.

POLES

CEDAR

PRICES

Clikttuiwit,

Teu.

TeUtvFlM,
Otosi

FOR

Pendleton &

(3

1

PRICES

Lf^EY.

PRODUCERS. MiNNEAPOLia.MlNN.

A. P.

We Make

HOPKINS &CO.

i
POL

TOOLS.

U

It

tells about tbem.
Intereat to &11 linemen. Qet

A copy now.

FREE.

Headquarters tor Linemen's Tools.

MATHIAS KLEIN

&

SONS.^-^cSd'S'o^'E^'-

CEDAR POLES
BOTTOM

PRICES.

*2h^?"
MANCHESTER,?«r
IOWA.

Cloqael,

MICHIGAN AND WISCONSIN YARDS-

oal.

Raveroi-Hess System.

Patent of M.

Handsomely Boond

J.

In Cloth.

ELECTRICIAN PUBLISHING CO.,

Carney, No. 258,886.

Apostoloff System.

Sent Prepaid on Receipt

510

of Price, SI. 50.

Marquitte Building,

CHICAGI.

AGO,

ChlUEO,

Ul.

5l9W.Z2dSI.
CHICAGO,

ILL.

Dynamos.

Catalogue of mechauloal and elMtrtcftl book!
(reo.

—

Patent of A. G- Bell, Xo. 174,465. Patent of Emile Berliner. No. 233.969.
Paten*, of Emlle
Berliner. No. 463,569. Patents of Emlle Berliner In Parallel Columns. Patent of C. A. Cheever,
No. 208.463. Patent of 11. H. Eldred, No. 303,714. Patent of Tbos. A. Watson. No. 256.258.
Patentof L. B. Firman. No, 283.334 Patent of M. G. Kellogg. No. 247.199. Patent of C. E. Scrlbner.
No. 330.058, Patent of C. K. Scrlbner. No. 300.144. Trunklng Principle. Patent of Shaw &
Cblldi. No. 319.856.
Mann System. Patent ol L. B. Firman. No. 252 576. Western Union Pin
Switch. Express System. Patent of Sabln A; Hampton. No. 613.534. Subscriber's Automatic Slg-

Mont
Idilio.

Stock

ES

Minn.

Heron,
Catlnet,

In

FRANCIS
BEIDLER

"

Practical Running of

COIVTEIVTB : Introductory.— Percentage of Patents Sustained.—Supreme Court Decisions.
—Berliner Case.— Induction Coil.— Drawbaugh Cases.— Hunnlngs Transmitter.- Subscriber!*' Calls.
Switchboards. Law System.- Jlann System.— Multiple Board. Express System.— Raverot-Hess
Systera.—Comparative Advantages. Multiple and Divided Board Systems,— Carney Plug Board.—
Brief Mention.— Automatic Switchboards.— Conclusions.— Index.

—

Construction

Alw.ys

A little booklet on the care uid tht loeattnc
and remedying of troublei In dynamoi and
moton.

of patents pertaining to Telepbones and Telephonic Apparatus by the

American EleGtrloal Engineering Association.
—

Telephone

LINE

Eaunibl,

PATENTED TELEPHONY
A review

TROLLEY

YARDS:
MMam face, Mick.

•

FOR

of

Poles.

Oar Tool Book
of

30,36 iniltOH.
6>nd7ln.Tops.

a Specialty

ESCANABA, MICH.
LINE BUILDERS'

Am,

LnsM flu,
Oat Fill, Sleotnctl Uosldiagt, OU BiMktti.
LABOB ATOCKB UN ttAMD.
DeUvered pHceft quoted, P. O. B- can, your dSy.
In any qoftDtlty.

ELECTRICIAN PUBLISHING COMPANY,
610 Marquette Bldg., CtileftgO'

Soutliern Cedar

NO ROTTEN

BUTTS.

Are the Best.

POLES

POLES

D. W. PHELAN,
277 Broadway, Hew York

WRITE FOR PRICES.

THE

(WHITE CEDAR.)

Q. 0.

LUMBER

CO.,

VULCAN MICH.

LARGE STOCK.

MICHIGAN WHITE

KELLOGG SWITCHBOARD & SUPPLY

CO., Chicago.

March

WESTERN ELECTRiaAN
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GE0AR--PDLE5
LINDSLEY
BROS. CO.
(MICHIGAN POLES) CMICASO.
ADDRESS

•

:

THE LI N D S L EY^B RDS. CO.
(WTBTERN 01_ES SPOKAN E. V\^A S M.
1=

INQUIRIES TO GENERAL OFFICES

)

TRIBUNE BLDG. CHICAGO.

20 FOOT TO 30 FOOT CEDAR POLES.

OUR POLE SHIPMENTS

We are offering these short lengths for early
spring delivery at low prices. Ask us to-day.

1

iALTBY LUMBER

CO., .

509 Phoenix Block,

Ddy

THE MORSE CEDAR COMPANY,

Shingles,
Posts, Etc., Etc.

Are always followed by a private tracer If there is
any likelihood of delay. We have all the standard
sizes for telephone and railway use.
ADDRESS YOUR ORDERS TO

Saginaw, Mich.

WHITE CEDAR POLES

„. .
^..
ulty; mlClli

Hall L.Brooks
tomahawk,wis.

*VWikAW^
IDAHO, WISCONSIN,

MICHIGAN

CEDAR POLES

POSTS, POLES. TIES AND EVERYTHING
YARDS IN IDAHO AM> AT WASHBIKN. PI.I MMKIt

JOHN.

H.

(Wiidiffji^Mju

FOWLER

YARDS -

.

1

,

FOR TELEPHONE, TtLECRAPH,
ELECTRIC

HieHertJJoricOiKago^StLouisRJl

Washburn. Wisconsin, and
sp„k3„e. Washington.

FOWLER-JACOBS

GO.

NM OULUTH.MIIVN.* rkOOOWOO, MINN. - WEU.ERS.MINN.

G.J.

OFFERS

TROLLEY,

LIGHT,

WHITE CEDAR
AM) UKII.K, ^V^^^<)^S1^.

The

POLES

NlCKILj^TE.

^.

IN

GENERAL OFFICE: 1705 FiSHER BLOC. CHICAGO.
D
h ODices.
n«:«.^
Branch

liAA^^yWvW c^JUrW

HUEBELOO.,

Pioneer

Famous

Limited.

Train
of the

3

Express Tbiins

3

O A G O POLES

Cvsry Day Between

O

l-t

I

W.

C.

STERLING

&

SON,

MONROE, MICH.

World.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

Chicago— St. Paul— Minneapolis
VIA

AND

ALL P OINTS E AST WESTERN CEDAR POLES-Low Prices. The
(Main
THROUGH
Denur,
CLEVELAND AND BUFFALO.
Throngh Sleeping Cars, Day Coaches and Din-

Stocki:

Idaho— Montana.

ing Cars.
Individual Clnb Meals ranging in
price from 85c. to 81.00; also service a la carte.
*sfc your Ticket Agent for tickets over the
Klcicel Plate Road, or address

JOHN
Thont

Y.

OALAHAN,

Central 2067.

|

I3

C A.,
Adams

St.

CHICAGO.

Cedar

Address B. F. VREELAND,

Colo.

Office.)

TORREY
CEDAR CO.,
ClINTONVILLE, WIS.

Urge

Slock Conilanily on Hand

St. Paul Road.

(Chicago, Milwaukee

&

SL'PaalRy.)

EqDiptnent and Service

Uoequaled.

maps and infonnation
furnished on application to

Tim*

Poles

F. A.

tables,

MILLER, General Passenger
Chicago,

111,

POLE DEALERS ADVERTISING
IN
THE WESTERN ELECTRiaAN OBIAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CAJID.

THf VALENTIN E-CLARK
—

Co.,

2.34 j.J^^Al_^-E-ST:, Cmica&o

"Y^ARbs. 'plKcror^NiNtii.hicK - <S^REeMBAV."V/r5.

—

New

Urlt)0»i. "UXis.

AgeBt,
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Westinghouse Transformers.
The number

secondary voltages of Wcstinghouse O. D. and

of

Type

N

Transformers

is

a distinctive feature.

Besides tfiose tabulated below, other primary values will give proportional secondary voltages.

-Secondary-

Primary

Class 400

Class 200

1050

2100

S2%,

105,

210

105, 210,

420

58,

116,

232

116, 232,

464

52^,

105,

210

105, 210,

420

55,

110,

220

110, 220, 440

58,

116,

232

116, 232,

464

Class 200 Transformers will supply 50, 100 and 200 volt incandescent lamps,

200

volt

Nernst lamps, or 200 volt power

circuits.

Class 400 Transformers will supply 100 and 200 volt incandescent
lamps, 200 volt Nernst lamps, or 400 volt power circuits; also 400
Terminal Block

Qose adjustments
voltage

of

volt 3-wire service for

Transformer.

of

Nernst and incandescent lamps.

volt

secondary voltage permit the same transformer to be used
where the voltage is low.

near the station where the

high, or at the end of a long feeder

is

many vary

In the manufacture of incandescent lamps
efficiency,

200

—are

always

in stock.

Type

N

slightly

These lamps,

from standard voltages.

and O. D. Transformers permit

— of

high

their use.

Write for fllustrated Transforffler Booklet.

Westinghouse
Sales Offices In

Large

all

Electric

&

Mfg:. Co.,

Cities.

Pittsburg, Pa-

Westingfhouse Lightning Arresters
-^.•^^-«?
<^

^"'"""^S

STYLE

,3,3

*" «LTEHK«TINCCrRCUns ff
Westinchouse elect.&bfg.co

The

effective protection

use in the majority of
•

•

^.

J*

•

•

they prevent
also,

they afford
central

is

attested

by

Not only do

stations.

the formation of the arc, but keep

any dangerous

rise in line potential

pittsburg pa.

their

down,

— two conditions

PATMfiR.15 92 FEB. 28 93
OTHERS APPLIED FOR

TTT

Non-Arcing Metal Double-Pole Line Arrester,-

Type

which a lightning

arrester

must meet

C, Alternating Current.

to be successful.

NOH- ARCINS
RAILWAY
USHTNIKG ARRESTtR

tfUH''S

For llluttrated Polder 4013 address

-

WSSHH5H0USE

Westinghouse
fr

»

-

•

&

iUCrmcs W'FGCO.

Electric

pirrseuHS.PA.
PAT. MrjV.2g;93. JAN. 8:95.

srytE NS.'Svss.

Mfg:. Co.,
Pittsburg, Pa.

Low

Equivalent Arrester for

High Potential Circuits.

Sales Offices in

all

Large

Cities.

single-Pole Line Arrester for Railway Service,
Line and Car Use, Type L, Direct Current.

WESTERN ELECTRICIAN
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Protection.

•

c'j-.

El^fficiervcy
Protection of

human

gerous voltages

life

from the daLn-

prin\a.ry

of

circ\iits

is

usually obtaLined in the design of transformers by sa>.crificing efficiency.
Insulation-filled space in the %vindings

a transformer

is like column-filled floor
sky-scraper.
It increa.sea
safety, b\it decreatses working areaL.

of

spaLce in

a.

20th CENTURY

LAUNCHES
Spring will soon be here and
you will want a launch, a tail
boat, a row boat, or a canoe.

Cross-section of Core a^rwd Colin.

Type

A

Transformer Windings aure as
possible to maLke them — prac-

safe aLS

it

ticaully

lightning - proof

is

— and

the spaLce

sa.crificed to obtatin this satfety does not

LET US FIT YOU

aiffect their

OUT.

RACINE BOAT

is

It

high efficiencies.

reatlly not

ciency," with

MANUFAGTURINC COMPANY

Type

" Protection

x^s. Effi-

A Transfornvers, but

Protection.
and

Efficiency

BOX
The
craft.

13,

ideal

Tha

Speedf,

geotleman's pleasure

16 FT.
FT.

k.

FORT WAYNE

ELECTRIC WORKS

launch that floats.
timpla and reliable.

finest

lafe,

15 FT. FISHING

35

RACINE, WIS., U. S.

•

"Wood" Systems

MAIN OFFICE AND FACTORY

UUNCH,$150.00

FAMILY LAUNCH, 200.00
CABIN LAUNCH, 1,500.00

Ma.n\if8v.cturers of

FORT WAYNE.

IND.

133

Send 10 cants
trated

for 8o-paga illua-

catalogue giving

the truth

ia detail about tha beat boats built.

ifVilWVIW* v
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VULCANIZED FIBRE
ALUS-CHALMERS
CHICAGO,

U. S.

Highest grades for electrical losulation asd mechanical purpoacs, in shectif

CO., 1
A.
1 VULCANIZED FIBRE CO., - Wilmington, Del.
Sole Builders
Most
TU^
^A
W HII
MC t?^^%
IwI wM L
C W W Al ^\
tubeSf rodi

of

For

PUMPS AND

I

Style

I— Pull

or the other.

2—

For variation In light turn bulb
string for bright or dim. Style
Write for booklet and prices. All voltages and bases.

ECONOMICAL ELECTRIC LAiP

CO..

I

I
I

111

ever Invented.

123 Liberty

St..

one way

New

Yerk.

All

Power Purposes

iThe Bossert Electric Construction Go.

1

SPECIAL ENGINES FOR ELECTRIC LI6HT aid STREET RAILWAY PURPOSES.

RIEDLER

Catalogues and samples oo application.

special shapes.

Practical and
The Simplest,
Economlca) Turn-down Electric Lamp

REYNOLDS
CORLISS
ENGINES

Reynolds Corliss Engine.

and

MANUFACTURERS

I

OF—

AIR COMPRESSORS.

STEEL OUTLET AWD JUBfCTIOW BOXES,
SWITCHBOARDS, PAX£L BOARDS, SWITCHES, ETC.
In

Sheet or Wire for

all

Purposes.

SCRAP PURCHASED.

STUKTEVANI
ELECTRIC

FANS

Platinum

AMERICAN PLATINUM WORKS
Formerly C. F. Croselmire.

CHAS. ENGELHARD, Gen. Mgr.
251 (0 25S

\e»

Jersey R. R. Ave.. Newark, N. J.

ALPHADUCT
FIREPROOF FLEXIBLE CONDUIT.
Wateon Sadc-Oeared Motor.

on

frames for M,
\<&, 2 and 3
horsepower with speed reductions of from S to I.
Built

•A,

Innei lining of heavy fireproofed canvas.
2, Coating of weather-proofing.
proofed cord. 4. Fiiliag and weather-proofing compound. 5. Outer jacket fireproofed.

Outer coating protecting against breather and abrasion.

ALPHADUCT
MFC. CO.,
NEW YORK.
W.
STREET,

In 100 iypes and

22d

GENERAL SALES AGENCIES:

sizes

Special designs for

re-

quirements JET We build
both fan and motor je?

B.F.STUKTEVANTCO.

BOSTON, MASS.

I'A,

frames and
form coil wound
armatures.
An efficient, durable motor

dynamo
3. fire-

522-524

five

I,

Multi-polar type with cast

CONSTRUCTION.
I.

(^.

a, U,

NEW YORK,

39 CORTLANDT ST., WM. S. BROWN.
CHICAGO, 303 FISHER BLDC, WM. M. PORTER.
BOSTON, 390 ATLANTIC AVE., CHASE-SHAWMUT CO.
TORONTO, 78 BAY ST., C. W. BONCARD.

steel

ventilate

built for lasting

and severe

use.

We build special motors and
dynamos for special purposes.
THE

MECHANICAL APPLIANCE

ELECTRIC HEATING APPLIANCES

NEW YOXX - PKIIADEIPHIA • CHICA80
....OF

ALL

MILWAUKEE.

KINDS....

AMERICAN ELECTRICAL HEATER .COMPANY,
Write

iBIack Diamond

lor

CatalORu
Catalogue

File

17 and 19 Spencer Street,

.

COMPANY,

Send

for Bulletin No. 5B,

DETROIT, MICH.

Works I
Special

PrUe
Gold Madal
at Atlanta,

)S95.

^ OrB
^

I
%

ABE OH SA1.F. IX EVF.RV I.F.AIHSti HABOWAKE pj
MTORE I.N TBEVSilTEDST.^TES.AXO C.VXAD.\.
J^

(;OOI>M

G.

&

H.

BARNETT COMPANY,

PHILADELPHIA, PA.

|
^

"ifiGE CO^^^f^i
7-LG.N.

,

Duedricia
Vol.

$3.00 Per Ahiui.

Xnil.

CHICASO, APRIL

^^X^^Si ZiZ^!'SSS,^^.

4,

10 Ceits « Copy.

19

NO. 14,

National
India

rV WIRESINSULATED
ANDCABLES.
Jlwlf^LbA.
'lllilDI

Rnbber

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN SELLING AGENT,
The Simplex Electrical Co.
H. R.
r.^hixsIn""^
HIXSON,

Co.'v

""

1137 Monadnock Block, CHICAGO
CHICAGO.

lO State Street,

I

BOSTON, MASS.

OFFICE AND FACTORY: BRISTOL.

WIRES AND CABLES
National Code Standard.

CRESCENT INSULATED WIRE AND CABLE

Okonite Wires, Okonite Tape,

Manson Tape, Candee

THE OKONITE
lll."Dl,'?anSL'SSe,\°;.

f

"-»9"»-

^^

322 The Rookery,
Chicago

""ilir Wires.

THOUSANDS

IN

USE.

aud Jfultipo ar Motors
from H to JO horsepower, Dynamos from 10 lights to 700. WestU
Bii)olar

MANUFACTURERS OF

or rent.

Good

protits for agents.

"TheHobarlElec. Mfg. Co. Troy. Ohio

Paranite Rubber Covered Wires and Cables,

101

HART &

CO.,

Write for

MANUFACTURERS OF

!

GAS AND ELECTRIC
GLOBES,

THE BEST

It

to

Electrical Purposes.

II I
wfctH
I

Slates for Electrical Purposes

l»

IVI

m

PURPOSES
PLAIN OR

ENAMELED.

THE MONSON BURMAH SLATE

CO,

PORTLAND, ME.
ELECTRICAL APPARATUS.

S

GET THE

Highest Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.

STERLING SPECIAL
LITERATURE.
-

AILP

VI
AI

IDEAL FIRE PROTECTION FOR ALL

IMC AIMDESCEIM-T U A.

STERLING ELECTRICAL MFG. CO.

FOR

All Sizes of Slate Switchboards.
Best Black Enameled and ilarbleized Finishes in Vermont.

FOH

Etc.

Chicago.

York.

Get the Best from

24,

ManuTacturer
of ail kinds of

BEFORE CONTRACTING FOR

I

Pays

Kew

Plttsbnrg.

EDWARDFAIRBONVILLE
P.O. Lock Box
HAVEN, VERMONT.

MANUFACTURER OF ALL KINDS OF

MDES,

SEND FOR COPY OF OUH NEW
AND LATEST CATALOGUE.

Fair Haven, Vt.

Catalogue B.

CHICAGO.

Purposes.

iPDOENlX GLASS GO.

|

SLATE AND MARBLE.

1702-1704
Monadnock Bldg.,

fn-- all

.

ELECTRIC SWITCHBOARDS,

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

PhiladelDhla. Pa.
Boston.

,

JTOXESBOBO, IKD.

MARTIN MALEY,
VERMONT
VERMONT SLATE SLATE

,

i

McNAMARA BROS.

TELEPHONE, TELEGRAPH AND FIRE ALARM CABLBfi.
.

1225Bet2BIds..

St.,

City.

iMllb Si.

Underproiind Cables

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

Wires are tested at Factory.

56 Liberty

New York

Pittsburg.

San Francisco.

Rubber Hovered Wires and Cables.

INDIANA RUBBER AND INSULATED WIRE CO.,

All

I.

BADE AND WEATHERPROOF WIRES AND CABLES.

Geo.T. Mansor.Gen'l Supt>
W. K.Hodgins, Secy.

York.

Westlnphouse Bldg..

Mills Bldg.,

CO., Ltd

253 Broadway, New

CO.,

^nd Factory. TRENTON, M.

STANDARD UNDERGROUND CABLE CO.

Sole fAanufacturersof

niMniSi

'"»'" ""i'*

«3"i«iCLAY'siREET.

TH£ STAKOARD FOR
BUBBFB IKSlTI^ATIOHr.
nMva

I.

CRESCENT RUBBER INSULATED

1889—Paris IBxposition,
Medal for Bnbber Insalation.
1893-WorId's Fair,
Medal for Bnbber Insalation.

I

R.

MONARCH

WARREN, OHIO.

-

247-249 Pearl

FIRE APPLIANCE CO.,
Hew York City.

St..

VILLARD AUTOMATIC DUCT RODS ARE THE BEST RODS-?SV#I1.T

They
„
These rods are coupled and uncoupled instantly and with ease They will not buckle or form a zigzag line and are very light running.
havii ^ to be
di They cannot be uncoupled In the ducts, the rear end or a rod having
^
are perfectly rigid when pushed, and become flexible when puDedi
struck with telling effect
^ush it with ease 600 feet and a hard blow can be $tr
.„„„„..
an'angle of forty-live degrees
to detach It. One man can push
raised
,„^„ to
^
without the slightest injury to the rods. The wheels «rve as duct cleaners as well as obviate friction. The castings are made of solid bronze and
malleable iron as desired, with wheels of chilled iron. The rods are made of hickory well seasoned In oil to prevent decay. They are put up Id
sets of 200 rods or 600 feet.
^„ .....
With Malleable Iron Couplings.
With Solid Bronze Couplings.
.

_,

3
3
Wheeled.

JAMES

S.

FT.,

"

WHEELED.
LIST PRICE,
"
"
WHEELLESS.

BARRON &

1

^ESTIIH

ElEctPical In^nment
Waverly Park, NEWARK, N. J.
Hilliioltiiters,

Ammetars,

Milammeters,

to

FT.,

"

WHEELED.

LIST PRICE, SI 10
"
.80
.

WHEELL.ESS.

Send

order

for descriptive circular.

200-206 West Broadway.

CO., Sole Agents

Yoltmetert,

3
3

$ .35
1.15

Other lengths

Discount upon application.

Co.

Voitiinatert,

NEW YORK.

REFLECTORS!
it

Light is useless if you can't have
where you want it.

VtitosSiudirdForUblefiirKi
BroiHid Detectars

Ohmmeteri,

ud

CIrcalt Testars,

able Laboratory Standards are

still better.

Our Stat-on Voltmeters and Ammeters

a-e

and
nnsurrassei'. in point ol e.itreme accuracy
lowe&t consumption of energy.

— Klliolt

Our Incandescent Reflectors are

Portibla Galtanometera.

Our Portable Instruments are recognized as
The Standard the world over. The Semi-Port-

LONDON"

Paragon Reflectors throw the
where you watit it.

light just

Bros.,

Century

Works,

neat and are superior to

They

are

green

enamel white
and

inside.

Made

surface.
sizes.

all

outside,

others.

glossy

Reflecting

in various styles

Get our catalog.

Ivewlsham.

BERLIX— Dutoijean Weston
atrument Co

VVe«t«B Stamdard Fortnble Direct

Rcadlne HllUveltaieter.

Paris,

.

Electrical
BltterstTOsse No. 88.

France— E. H.

C'adiol,

12 Rue

St.

In-

Georges.

Sew Tork Office-74 Cortlandt Street.

American Reflector

&

Lighting Co.,

271-273 FRANKLIN ST., CHICAGO.

WESTERN ELECTRICIAN

The Warren

April

4,

1903

Alternator
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY,

ENGINE TYPE.

T? 'i i'.-yr«'*?'*3»t.

--*irf^Va^r-

.c^^f^^^*^.!^

to our shop plant, new tools, electric crane,
us increased capacity to manufacture sizes up to

Recent additioos
etc., afford

1000
1500

KILOWATT
KILOWATT

Ma^chines of tKe Eivgii\e Type e.nd

Ma^chines of tKe Water WKeel Type.

BULLETINS ON APPLICATION THEY TELL YOV ABOVT
Rnmaey Ekctrlcal

M'I'r'B' Co.,

I'Jll I'llberl St., IMillailclphla,

^ilHENl^Tnic]p.@.

C.

W. Uab8on.
VMiCo.

SANDUSKY, OHIO,

f^'

B. B.
I>n.

Coho & Compiny,

114 LIbeny

St.,

New

Tbos.

York.

IT.

MoIrA

Son,

& GUrk Co..
815-sn Second Ave.

Kllbonrne
r.;x:i-

V. S. A.

Seattle,

Wash., Paclflc Coast

O A R B

Wester* Eleelrlcil Supply

Detroit, Mich.

St.

A.

.

Co.,

Louis, Mo.

Searles,

1200 Fisher

Bltlg.,

Chicago,

.\i:i-.

111.

IM

THE DICKEY SUTTON CARBQNCQMB4NY
LANCASTER, O.
LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

WE MANUFACTURE ELECTRIC

—

—

1

.

..

:

WESTERN ELECTRICIAN

April 4, 1903

TheElectrig StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Hccumulator"
For Central

Lighting and Power Stations,
Train Lighting, etc., etc.

Stations, Electric Railways, Isolated

Fire Alarm,

Telegraph,

PRICC LISTS AND DCSCRIPTIVC BULLETINS

FORWARDED UPON REQUEST.

SALES OFFICES

New Tobk,
100 Broadway.

Phtladelphia,
AJleRheny Are.
Qt h St.
c.
- „H 119tb
and

^

Bobtow,

60 State

Chpcaso.
Marquette Bldg.

St.

Baltimork.
Continental
Trust Bldg.

St. Louia,

Wainwrlglit Bldg.

San Frakcisco,
Nevada Block.

Clbteland,

New England

Dbtboit,
Michigan Electric Co.

Bldg.

G. F.

Havana, Cuba,
Greenwood Manaeer
34 Kmpedrado St.

'

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRENT LIGHTING AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.

DUNCAN ELECTRIC MFC CO.,

DUSTPROOF
NO CONSTANTS
SENSITIVE
GOOD MAGNETS

LA FAYETTE, INDIANA.

LARGE DIAL

SEND FOR DESCRIPTIVE BULLETIN.
We always

carry a large stock of

CARBONS

WEATHERPROOF WIRE
prompt ihipments. Samples
and prices on application.

OONSUmERS CARBON

AMERICAN INSULATED WIRE& CABLE CO.

LANCASTER, OHIO,

for

AMERICAN BRAND

^
1

Main

WEATHERPROOF WIRE AND CABLES

241-247

An INCANDESCENT LAMP represents a

A

NEWARK, N

J.

—

Chicago & Alton Railroad

15

CAN. W.E.R

Allis-Ctialmers Company... 26

Alpliaduct Mfg. Co
American Battery Co

14

—

American Conduit Company. 8
13
Amer. District Steam Go
Amer. Electrical Heater Co..—
19
Amer, EL Telephone Co
American Electrical Works.. 15
Amer. InsuL Wire & Cable Co. 3
AmericanRefl.&LlghtingCo. 1
Amer. Steel & Wire Company 6
Arnold Elec.Power Stat. Co.. 18
Automatic Electric Co
18
Badt.-F.B
Baker & Company

Bamett Company,
Barron&Co., J. S

18

G.

&H

—

3
26
1

Beardslee Chandelier M f g. Co. 14
Beidler & Co., Francis
Berthold & Jennings
23

^

Bissell, G.

W

18

Bonville, Edward
Bossert EL Construction
Brooks. Hall L
Brown. Chas. L

1

Co

.

Bryan-Marsh Company
Bryan,

Wm. H

.

26
23
18

—

Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Company .25

Crumb & Company, W. H
Cutler-Hammer M fg. Co
Cutter Elec.

.... 18

. . . .

sKiiiea

wommansnip,

is soid at

It

a price 10 low as to necessitate eternal
Tills explains ihe popularity of

PI.ATIIMUIVI

NEW YORK.

—

& W.

Fuse Company
Dearborn Drug AChem.Wka. 20
Diamond Meter Company
4
Dickey-Sutton Carbon Co
2
Diehl Manufacturing Co
10
D.

—

DustinCo., Chas.

23
22

E

17

Economical Elec. Lamp Co.. .21
Edison Decorative & Miniature Lamp Depariment
14
Edison Mfg. Company
26
Edwards & Company
21
Electrical Engineer Institute. 17
Electric Appliance Co
14

B
Central Electric Co
Central Mannlacturing Co.. .
Central Telephone & EL Co. .—

Electric S torage Battery Co
Electrician Pub. Company.

Chaae-Shawmnt Company... 21
16
CheiapeakeA Ohio By

Evans, Almirall

. .

.

.

Empire Wire Co

3
13
14

<t

Fahnenstock Transmitter C0.I8
-Faries Manufacturing Co
Farr Tel. & Const. Supply Co.—
Felt

& Co.,

Chag.

E

Fisher Electric Company
14
"For Sale" Advertisements.. 16
Ft. Wayne Elec. Works., Inc.25
Fowler, JohnH
23
Franklin Eng. & Elec. Co....—

Fulmer Lumber

Co

Ewing-Merkle Electric Co..

20

Co., D.

M.

...22

General Electric Company ... 12
General Incandescent Arc
Light Company
7
General Incand. Lamp Co....—
Gould Storage Battery Co ....
Great Western Smelting &
Refining Company
16
Green Fuel Economizer Co.
Gregory Electric Company ..16

—

—

.

8

Hart & Company
1
26
Hart Mfg. Co
Hartford Steam Boiler Inspection & Insurance Co... 21
22
Hector
Helios-Upton Company
12
Hobari Elec. Mfg. Company.. 1
Hoffman, G.
16

Wm

W

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Hopkins A Co.. A. P
Huebel Company, C. J
Humphrey, Henry H

22
20
82
23
18

Mfg. Co.. .—
16
Illinois Maintenance Co
Incandescent Electric Light
Manipulator Company
18
Indiana Rub. & Ins. W. Co... 1
India Rubber & Gutta Percha
Illinois Electrical

Insulating Company
21
Intemat'l Corres. Schools .... 2
International TeLMfg. Co. -.19

X^OV 01^Afi»l£l<ecl

Ij3.ca.e3c

Jeffrey Manufacturing Co
Jewell Electrical Inst. Co..

Johnston,

20

.

Thomas J

—

15

18

9, 16

& Mfg.Company—

Dixon Crucible Co., Joseph. .20
Duncan Electric Mfg. Co.... 3

18

Mica Co.

. .

18

Co
26
Bnrch, Edward P
18
Butterfield, J. P
18
Company,
H.
B
7
Camp
Carman & Co., Charles Whit-

tt

16

Chicago Die <& Electric Co.. .—
Chicago Edison Company .4, 16
Chic. Fuse Wire & iS.tg. Co. 17
Chicago Insulated Wire Co..—
Chicago Lumber & Coal Co.. 22
20
C, M. & St. P. R. R
Chrlstensen Engineering Co.iO
Columbia Incand. Lamp Co. 1]
Columbus Ins. Wire & Br. Co. 16
Commercial Elec. Supply Co. 5
3
Consumers Carbon Co
Continuous Rail Joint Company of America
16
Coolldge, Marshall H

—

Buffalo Forge

ney
Carney Bros. Co
Carolina Loc. Pin

and

successful lamp maiuficturer ean sot afford to experiment with poor materials.

120 LIBERTY ST.,

and

of all kinds

ILL.

ALPHABETICAL
INDEX TO ADVERTISEMENTS.
—
—

Akron Smoking Pipe Co
Allen Company, L. B

.

CHICAGO,

R & O

N. J. R. R. Ave..

Carbons

and Factory:

large invesiinem 01 capnai, ingenuity

tlgllance In cutting costs to a mlnlmim.

408

Office

S. Jefferson St.,

GO,

U. S. A.
for all purposes.

of

Kartavert Manufacturing Co.26
Kellogg Switchboard & Sup19, 22
ply Company
22
Klein & Sons, Mathlas
18
Kohler Brothers

Kokomo TeL & EL M.
Kuhlman Electric Co

Co.... 18

Leather Preserv. M. Corp
Leffel

&

Co.,

4

—

James

Loud'sSonsCo.,H.

M

22
7

Maley, Martin

1

Maltby Lumber Company.. .23
Manhattan Elect'l Supply Co.l4
Marinette Iron Wks. Mfg. Co.20

Matthews & Bros., W. N
Mayer Engineering Co
McLennan & Company, K

McNamara

15
IB
.

.

..14

Brothers .,
1
17
Mechanical Appliance Co
Mechanical Boiler CleanerCo.30
23
Medora Milling Co
Metropolitan TeL & El Co. ..18
Mica Insulator Company

—

—

Midland ElQC. Co
Minnesota Electric Co
Miscellaneous Advs
Monarch Fire AppL Co

Monon Kailroad
Monson Eurmah Slate Co
Moon Mfg. Co., The
Morse Cedar Company
Munsell & Co., Eugene
Murdock Corporation
National Conduit

16
1?

16

New York

Standard Pole & Tie Co
23
Standard Underg. Cable Co.. 1
Standard Vitrified Cond. Co. 12
Stanley Instrument Co

Wire Co
10
N. Y. Safety Steam Power Co. 15
20
Nickel Plate Road
—
Npblett Co., E.J
Norton Elec'l Instrument Co.—
Ins.

Lumber Company
Okonite Company, The
Orne Electric Co
Osborn-Morgan Co
O. C.

Paiste Co., H.

Paragon Fan

T

&

Motor Co

& Weed

& Gilkey

Pendleion

23
1

—
10

——
1

23
14

M

& Cable Co.H

JV.d-v-exrtisexxxexi.ts

Stanton,

LeRoy

W

Stromberg-Carlson TeL Mfg.

Phelps Company

15
15

PhllHpa Insulated Wire Co.. 15
Phoenix Glass Company
1
20
Phosphor-Bronze S. Co

Company

13

Company

19

Thompson Son & Co
Torrey Cedar Company
Turner Brass Works
Valentine-Clark Co., The

23

Wabash R.R

22

Waclark Wire Co

25

Wagner

Hugo

5

Replogle Governor Works.. .—
Reynolds EL Flasher JIfg.Co.—
23
Reynolds, W. T
26
Roebling's Sons Co., J. A
Safety Ins, Wire &, Cable Co. 16
Sargent & Lundy

—

Sawyer-Man Elec. Company.—
18
Schott.W.H
16
Schureman & Hayden
Shelby Electric Company .. .—
Slmplex ElectricalCo., The.. 1
Simplex Elec. Heating Co. .15

See

P^fipe

O'

16

23
7
22

Vreeland, B. F
Vulcanized Fiber Company.

Porter Cedar

14

—

Sturtevant Company, B. F...26

Pignolet, L. M
Pittsburg & L.

Eelsinger,

,

Sterling & Son, W. C
Sterling Electrical Mfg. Co,
Sterling Electric Company. 19
Sterling Varnish Co., The .... 15

22
23

Racine Boat Mfg. Co

15

14

Stow Mfg. Company

Phelan, D. W...

S. Iron Co
Company

20
,

. ,

14

—
23

Eugene F

Morgan

Stewart Electric Co., John A,17
Stilwell-Blerce & Smith- Vaile

Perrizo&Sons

Phillips,

Co., S.

Spies Electric Company
Sprague Electric Company.

10

1

—

Platinum
Scrap also.

Smith

Parsell

Machado & Roller

an*

Refine

National India Rubber Co. ... 1
24
Nernst Lamp Co
18
New England Butt Co

20

Lindsley Brothers Company.. 23

We Duy

Electric Mfg.

Walsh's Sons

Warren

Co

& Company

Elec. Mfg.

.:

. .

. .

Co

Western Electric Company..
Western EL Supply Co
Westlnghouse
Electric
&
Manufacturing Company ,.

Weston

Electrical Inst. Co.

.

Whitehead Machinery Co....:
Whltmore. A. E
Wllmerdlng, C. H
Wisconsin Central R. E
Wolcott Bros
Worcester Company, C. B .
Young. A. B
1

;

:

.

WESTERN ELECTRICIAN

April

1903

4,

MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Co.

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams

Street,

CHICAGO.

SCHEEFFER INTEGRATING

WATTMETER
TYPE £ FOR ALTERNATING CURRENT

TYPE F FOR DIRECT CURRENT CIRCUITS

DUST AND BUG PROOF

!

IMPROVED CONSTRUCTION
TYPE F.

Moving parts are extremely light,
insuring a highly sensitive and accurate meter.

VntlTE

FOR PRICES AMD DESCRIPTIVE
UTERATURE,

DIAMOND METER
COMPANY,
Peoria,

U. S. A.

III,,

DIRECT CURRENT.
II

I

III

I

TRANSFORMERS

FOR-

VALUE RECEIVED,

We

hereby guarantee Transformer

No

»

Capacity

Vatts

VoIU Primary

cause, lightning included, for two years, after which we will repair at the cost of Magnet wire per pound. This
is sent subject to approv&l ak.fter 30 days' tria.! from date of shipment.
If not returned in 30 days it is consid* red accepted.
will extend this guarantee for three years more, or five years in all, on the condition that you give us your entire transformer trade.
There is no condition on our regular two years' guarantee; on the five years' guarantee a bill for all repairs made after the two years will be rendered, but will be
cancelled upon a statement from your company that all purchases of transformers by your company since the date of the original invoice have been made from the

Volts Secondary, agairst loss by bum-out from

Transformer

any

We

Kuhlmaa

Electric

Co.

1^ Terms of payment

days from date

of invoice.

We retain the ownership

of the

goods until the account or any note given in settlement thereof tas

been fuUy paid.

WRITE FOR NEW DESCRIPTIVE CATALOG
PROMPT SHIPMENTS!
We make

shipments from

factory or sales offices on

the

same day

ceived.

order

Is re-

SALES OFFICES:

DENVER, COLO.

KUHLMAN ELECTRIC GO
ELKHART, IND.

1315 16th

St.

KANSAS CITY
702 Delaware
WACO, TEXAS

St.

Waco

Electric Supply

and Plumbing Co.

I

April

4,

WESTERN ELECTRICIAN

1903

The "Electra"

There are no

Carbons are

Carbons better

the

than the

recognized

"Electra"

standard

and

all

none

the
HlGO REISINGER, H Broadway, New York

world over.

"just as good."

COLUMBIA LAMPS ARE A SATISFACTION
To the Consumer and Central Station
Manager Alike They Please the Former
and Increase the Business of the Latter.

—

GENERAL SALES AGENTS,

264=266=268=270 FIFTH

AVENUE, CHICAGO.

COMMERCIAL ELECTRICAL SUPPLY
1000

MARKET STREET,

ST.

CO.

LOUIS MO.

AGENTS FOR
Missouri

Iowa

Southern

Texas

Louisiana

Mississippi

Illinois

Nebraska
Tennessee

Kansas

Alabama

Arkansas
Kentucky

and the
Territories

WESTERN ELECTRICIAN

New York

1903

4,

& Wire Co.

American Steel
Chicago

April

Worcester

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
CLASSIFIED INDEX OF ADVERTISEMENTS.
Adtiist«r8, Inc. Lamps.
Inc. El. Lt. Manipulator Co.

Ancbors (TeL A Teh)
Hector. Wm.
Matthews & Bro., V,'. N.
Company.

Babbitt

Cross -Arms,
Brackets.

and

aietal

Solder.
Gr.

.„ , „
Western Sm. and Ref g. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards

Pins

and

Berthold A Jennings.
Carolina Loc. Pin A Mica Co.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Western Elect. Supply Co.
Western Electric Company.

A Company.

Cut-Onts and Switches.

Electric Appliance Co.
Western Electric Co.
Western Eiec. Supply Co.

Bells,

Wavne

Westlnghouse ElecAMfg.Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Bossert Elec. Const. Co.
Central Electric Co.
Chase-Shawmut Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.

BoMers, Etc,

Central Electric Co.

Edwards A Company.
Electric Appliance Co.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing.

Leather Preserver Mfg. Corp.
Beltinff.
„, „
Leather Preserver Mfg. Corp.

SturtevantCcB.
Boats.

F.

Racine Boat Mfg. Co.

Mechanical BollerCleaner Co.

Boiler Compounds.
Dearborn Drug

& Chem. Wks.

Boilers.

Illinois Maintenance Co.
N. Y. Safety Steam Power Co.
Whitehead Machinery Co.
Books. Electrical.

Electrician Publishing Co.

Brnsbes.

Cuts.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Co.
Mechanical Appliance Co.
Parseli A Weed.
Schureman A Hayden,
Sprague Electric Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfe. Co.
Whitehead Machinery Co.

Holmes Fibre -Graphite Co.

Western Electric Company.

Cable Haoeers.
BarronACo.. Jas. S,
Chase-Shawmut Company.

Economizers, Fuel.

Western Electric Co.

Electric Heatlns Appl.

Green Fuel Economizer Co.

Cables. (See Insulated Wires.)

Points and

Carbons,
Plates.

General Electric Co.
Sprague Electric Co.

Dickey-Sutton Carbon Co.
Electric Appliance Co.
Reisinger, Hago.
Western Elect. Supply Co.

Westlnghouse

Gastincs.

Christensen Engineering Co.

Smith

Co., S.

Morgan.

Wayne

&

Elec. Wfes., Inc.

Hand-

ling Itfacbinery.
Jeffrey Mfg. Co.

Colls and Macnets.
Electric Co.

Commntator Compound.
AUen

Co.. L. B.

Central Electric Co.
Electric Appliance Co.

National Conduit A Cable Co.
ffSprague Electric Co.
Standard Vitrified Cond. Co.

Western

Elect.

Supply Co.

Conduit Rods.
Barron A Co., Jas.

S.

A Repairs.
Chicago Edison

Construction

A Weed.

Co.

Spies Electric Company.
western Electric Co."

H.

Fire Extinffuisbers.
Monarch Fire Appliance Co.
Bearaslee Chandelier Mfg. Co.

Flasbers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Sbafts.
Forges.
Buffalo Forge Co.
Sturtevant Co.. B. F.

P.

Felt ACo., Chaa. E.
Humphrey, Henry H.
Kohler Brothers.
Mayer Engineering Co.
Orne Electric Co.
Sargent & Lundy.
Schott. W. H.
Stanton, Le Roy W.
Wllmerding, C. H.

Fuses and Fuse Wire.
Central Electric Co.

Chase-Shawmut

Co.
Electric Co.

Chicago Die A
Chicago Fuse Wire A Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.
General Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Ewlng-Merkle Electric Co.
Flshei" Electric

Company.

General Electric Co.
Manhattan Eleet'l Supply Co.

Western Electric Co.
Western Elect. Supply Co,

Globes and
Glassware.

Electrical

Electrical Instruments.

Electric Appliance Co.

Wavne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Llfiht Co.
Jewell Elec'l Inst. Co.
Ft.

Machado A
Korton

Roller.
Elec'l Instrument Co.

Plgnolet, L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Weston

Co., Jos.

Electrical Inst. Co.

Electro-Platlne Mach'y.
Crocker-Wheeler Company.
General Electric Co.

and Ventilat-

&

Mfg. Co.

Lamps, Incandescent.
Bryan-Marsh Company.
Central Electric Co.
Chicago Edison Co.
Columbia Incan, Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative & Miniature Lamp Dept.

& Insurance.
Steam Boiler In-

Inspection

Insurance Co.

Insulating Itfachlnery.
New England lUitt Co.
Insulators and Insulating materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

Elec. Co.

Shelby Electric Co.

I^amps, Inc., Adjusters.
Manipulator Co.

Inc. El. Lt.

Manipulator Co.

Lamp

Co.

Iiigbtnins Arresters.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Minnesota Electric Co.
Western Electric Co.

Westlnghouse

El.

A Mfg. Co.

liinemen^s Climbers.
Klein

A Sons.

Mathias.

Magnet Wires.

Simplex Electrical Co.

o£

Diamond Meter Co.
Duncan Electric Mfg.

A Coal

Bonville. Edward.
Maley, Martin.
McNamara Brothers.

Co.

Telephones, Telephone
Material and Switchboards.
American EL Telephone
Automatic Electric Co.

Medora Milling Co.

LumberCompany.

Perrizo

&

A Gilkey.
Sons.

Sterling Electric Co.

Phelan, D. W.
PittJburg & L. S. Iron Co.
Porter Cedar Company.
Reynolds, W. T.
Standard Pole A Tie Co.
Sterling & Sou, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Vreelaud, B. F.

Whltmore, A.

Stromberg-Carlson Tel. M. Co.

Western Electric Co.
Western Elec. Supply Co.

Tools.
Klein

paratus.

Transformers.
Central Electric Company.
Christensen Engineering Co

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.

Co.

Power Transmission

Kuhlman Electric Co.
Wagner Electric Mfg. Co.

Machinery.

Jeffrey Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Morgan.
Stllwell-Blerce Smith- Vaile.
Co., S.

S.

Tmcks, Electric Car.

Morgan.

Stllwell-Blerce Smith- Valle.

General Electric Co.

Westlnghouse

American Steel & Wire Co.
Rail Joints.
Continuous Rail Joint Company of America.
Refiners.

Leffel

Smith

Wayne

Inc.

Mica.
Mica Insulator Co.
Munsell & Co.. Eugene.

Co., Jas.
Co., S. Morgan.

Smlth-Valle
*

Sterling Varnish Co.

Tnlcanized Fibre.
Vulcanized Fibre Co.

W^aterWheelGoTfrnors

Chicago Edison Co.
Gregory Electric Co.

Replogle Governor Works.

Wires, Copper.
American
American

Midland Elec. Co.
Schureman & Hayden.

Cutler-Hammer Mfg.

Co.

Electric Appliance Co.

Empire WireCo.
General Electric Co.
National Inaia Rubber Co.
OkoniteCo., The.
PhlUlps Insulated Wire Co
Roebling's Sons Co., J. A.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

ScboolN and Colleges.
Electrical Knglneer Inst.
Tntcrnat'l Corresp, Schools.

Simplex Electrical Co.
Standard Underground C. Co
Waclark WireCo.
Western Electric Company.

Second-Hand Macb'y.
Chas. E.

Gregory Electric Co.
Illinois Electrical Mfg. Co.

Thompson, Son A Co.
Walsh's Sons & Co.
Whitehead Machinery
Slate.

Electrical Worka
Steel A Wire Co.

Central Electric Co.
Chicago Insulated Wire Co.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Wire, Bare.
American

Steel

A Wire Co

Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
Empire wire Co.

Co.

Bonville, Edward.
Maley, Martin.
McNamara Brothers.
Monson Burmah Slate CoYoung. A B.
Sockets dc Receptacles.
PalsteCo., H. T.

.A.cl'vejrtlfikexxiex^tfii

Mfg. Co

Tarnishes.

.

Co.

A

A

Stllwell-Blerce

Re-Win ding— Repairs.

,

El.

Turbines. '^''ater Wheels

Gt.West.Sm.and Refining Co.
R*-flectors and Hhades.
American Refl. A Lighting Co.
Farles Manufacturing Co
Western Electric Co

Dustm Co

Sons, Mathias.

Turner Brass Works.

E.

Porcelain.
Akron Smoking Pipe

Smith Co.,

A

Western Electric Co.

Torches and Brazing Ap-

Wolcott Bros.
Worcester Co., C. H.
Polish (Metal).
Hoffman, Geo. W.

Smith

Co,

Central Electric Co.
Central Tele. & Elec. Co.
Pabnestock Transmitter Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Switchb. & Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.

Kelloge Switch. A Sup. Co.
Lindsley Bros. Co.
LouO's Sons Co., H. M.
Maltby Lumber Co.

Maintenance Co.
Matthews & Bro.. W. N.

Elec. Wks., Inc.
Arc Light Co.
Stanley Instrument Co.
Westlnghouse El. A Mfg. Co.
Ft.

Switchboards (Slate
and Marble).

Co.. Francis.

Sctiureman & Hayden.
Stewart Electric Co John A.

Meters.

General

Electric Storage Battery Co.

Pulmer Lumber Co., D. M.
Holcomb-Lobb Co.
Hopkins A Co., A. P.
Huebel Company, C. J.

Pendleton

Wire Co.

Hellos-Upton Co.

Coolldge, Marshall H.
Fowler, John H.

O. C.

A

Gould Storage Battery Co.

Berthold & Jennings.
Brooks, Uall L.

Carney Bros. Co.
Chicago Lumber

Steel

American Battery Co.

111.

Sturtevant Co., B. F.

General Inc. Arc Light Co.
Indiana Rub A tns. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Co.

Amerfcan

Storage Batteries.

Rheostats.

(See Insulated Wires.)

Electric Appliance Co.

A

Supply Co.

Springs.

J.

Poles and Ties.
Beldler

Elec.

Weston Electrical Inst Co.

Illinois Electrical Mfg. Co.

Mechanical Draft.

Central Electric Co.
Chicago Edison Co.

Johnston, Thomas

Rail Bonds.

Inc. El. Lt.

Western

Speed Indicators.

Phosphor Bronze.
Phosphor BronzeSm.Co..Ltd.
Platinum Bought and

General Inc. Arc Light Co.
Nernst Lamp Co.
Phelps Company,

Nernst

Incandesent Electric Light
Manipulator Co.

Murdock Corporation.

Pulleys.

Sawyer-Man

Electric Appliance Co.
Western Electric Co.

Nippers and Pliers.
Klein A Sons, Mathias.
Patent Attorneys.

Electric Appliance Go.
General Electric Co.

Commercial Elec. Supply Co.

Holders, Inc. I^amps.

S*ox* .A.lx>l3.^be>tloaJL I13.0L03E

El.

rnmpN, Nernst.

Sturtevant Co., B. F.

A

Westlnghouse

Incandescent—
Replacers A Cleaners.

A Co.

ing: Apparatus.
Baffalo Forge Co.

Hartford
spection

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nerhst Lamp Co.
Osborn-Morgan Co.
Western Electric Co.
Western Elec. Supply Co.

I^amps,

Amer, District Steam Co.
Evans. Almlrall

Wayne

Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Steam— Hot Water).

Heatins

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Ft.

Edwards & Company.

Motorpi.

Morse Cedar Co.

Junction Boxes.

Central Electric Co.

Holmes Flbre-Graphlte Co.

Carman ACo., Chas.Wbitney.
Crumb A Company, W. H.

Simplex Electrical (Jo.
Standard Underground C. Co.
Waclark AYlre Co.
Western Elec. Supply Co.
Western Electric Company.

liamps. Arc.

Stow Mfg. Co.

Reatine: (Exhaust

L.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Alphaduct Mfe. Co.
American Conduit Company.
Camp Company, H. B.

Parseli

W.

Wm. H

Central Electric Co.

&. Company.
McLennan & Co., E.
Conduit and Conduits.

Hart

Roebling's Sons Co. J. A.
Safety Ins. Wire A Cable Co.

Fixtures. Gas and Elec.

Dixon Crucible

Badt. F. B.

Butterfleld J. P.

Western Electric Company.
Westlnghouse El. & Mfg. Co.

Western

Mfg. Co.

^

Phoenix Glass Co.
Western Elect. Supply Co.

Burch Edward

Mfg. Co.

Coal and Asbes

A

Eugene F.
Phillips Insulated Wire Co.

Western Electric Co.
Central Electric Co.

I^ame Plates.

Baker & Company.

OkoniteCo.. The.

Allen Co.. L. B.

Speaking Tubes.

Western Electric Co.
Westlnghouse El. A Mfg. Co.
Motors. (See Dynamos and

Sold.

Phillips,

Kartavert Mfg. Co.
Vulcanized Fibre Co.

and Paste.

Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Electric Appliance Co.

Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.

Soldeiing Sticks. Salts

Mining Apparatus, Elec.

Empire Wire Co.
General Electric Co.
Indiana Rub. A Ins. WireCo.
India Rubber A Gutta Percha

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Grapbite Specialties.

Bryan,

Jeffrey Mfg. Co.

Cutter Elec.

El.

bles—Magnet AVires.
American Electrical Works.
Amer. Insul.Wire A Cable Co.
American Steel A Wire Co.

Crescent Ins. Wire ACbl. Co.

Sturtevant Co., B. F.

&

Insulated Wires and Ca-

Co.

Crocker-Wheeler Company.
Dlehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Co.. G.

Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

Buffalo Forge Co.
Central Electric Co.

Arnold Elec. PowerStat'nCo.

Brown, Cbas.

Circuit Breabers.

Whitehead Machinery Co.
Outfits.

Pan

Electrical and 9Iecbanical Enerineers.
Blssell, G.

Cbains.

Ft.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric Railways.
Crocker-Wheeler Company.

Central Electric Co.
Chicago Edison Co.
Consumers Carbon Co.

Sturtevant Co., B. F.

Files.
Bamett

Sturtevant Co., B. F.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.

^ ^

Central Electric Co.
Hobart Elec. Mfg. Co.

Enerlnes. Steam.
A Ills-Chalmers Company.
Buffalo Forge Co.
Illinois Maintenance Co.
N. Y. Safety Steam Power Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Central Electric Co.
Christensen Engineering Co.

Boiler Cleaners.

liue.
Marinette Iron Wks. Mfg. Co.
Parseli A Weed.

Fibre.

& Electro. Co.
Dynamos and Slotors,

Buffalo Forge Co.

Engines, Gas and Gaso-

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart JIanufacturing Co.

Franklin Eng.

Blo'wers.

Elevators -CouTeyors.
Jeffrey Mfg. Co.

Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.

Central Electric Co.
<fe

Ijlgbt Plants.
Crocker-Wheeler Co.
Ft.

Ansiiiiclators.

Edwards

Contractors and Electric

OkoniteCo., The.
Phillips Insulated

Wire Co.

Roebling's Sons Co.,

J.

A.

Standard Underground C. Co.

Western Electric Co.
Western Electrical Sup. Co

W^ondivork, Electrical.
,

(See P^isre 3*

Noblett, Co.. E.J.

April

4,
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THE H.

B.
:

"Camp" Standard

Vitrified

Installers of

CAMP

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES:

Room

WIND.

NO EFFECT
ON

York.

*
%

here illustrated contains one of the most

THE TURNER

D'Arsonval galvanometers made

sensitive

and

DOUBLE JET GASOLINE

Its

resistance coils are guaranteed ad-

justed to

TORCHES
for

New

THE WHITNEY
TESTING SET

~-

HAS

and

170 Broadway,

85 Hartford Building, Chicago.

.01

ohm

i

to 5

of

1

per cent.

The range

Is

%

megohms.

%
%
%
*

Write for details and discounts.

ELECTRICIAN'S and LINEMAN'S

WORK THEY HAVE NO EQUAL.

Brazing, Tempering, Annealing. Fusing
and Soldering can be done in the strongest
wind, with ease.

MACHADO & ROLLER,
203 BROADWAY,

The Turner Brass Works
23 N. Franklin

St.,

CHICAGO.

No. S Double Jet Torch.

Send

•

Each, $7.00

NEW YORK,

N. Y.

*

General Agents of Whitney Electrical
Instrument Co.

List PEiri: S3«.Q0.

for Illustrated Catalogue.

STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
Bullmtln*, Blumprlntm, Photogranhm. Eaflmafma, Etc., Mallmil Un»n' A ppllcMt Ion.
-

GENERAL INCANDESCENT ARC LIGHT
220 Devonshire St., Boston, Mass.
48 West Jackson Blvd., Chicago, IlL

BULLETIN
No. B4

638 Century Bldg., St. Louis, Mo.
1732 Champa St., Denver, Colo.

BULLETIN
No. 94

CO.,

NEW YORK.

510 New England Bldg., Cleveland, Ohia
319 Hayward Bldg., San Francisco, CaL

N. Y.

67 Perln Bldg., Cincinnati, Ohio.
il5-117 Cannon St., London, E. C. Eng.
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STANDARD
Fan Motors

Ceiling
Polished Bra^ss
or

Bronze

Chandeher

Finish.

ment

aLffords

excellent

An
to

attach-

a.n

means

of

illumination.

Ornakinent
BLny room.

Western. Electric

Comparvy

chica.iq

Denver

Sskint Louis

New York

PhilatdelphieL

^^^''"*H
VHERfiROUND CONDUIT

'

OUR
CONDUIT

Abtoluftly

—

Eltclrolfsis-Proit,

Insulation

Moisture -Pnof,
Hon-Cornsivt,

IS
,

Teit,

66,000

Non-Abrative,

VOLTS.

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

AMERICAN CONDUIT COMPANY,
MANUFACTURERS OF

BITUMtNIZED FIBRE.

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Mac/ Straet, Las Angeles, Cal.

(Patented.)

FACTORIES:
Cheiter, Pa.
Chicago, III.
Los Angeles, Cal.

1903

April

4,
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AUTOMATIC UNDERLOAD RELEASE
NOW

USED IN CONNECTION WITH PRACTICALLY EVERY

MOTOR STARTING RHEOSTAT
IS

PROTECTED

by

PATENT No. 41 8,678,

granted to H. H.

BLADES

THIS

PATENT Si SUSTAINED
BY THE UNITED STATES CIRCUIT COURT FOR THE NORTHERN DISTRICT
OF ILLINOIS, IN A DECISION FILED MARCH 26, t903
AS

OWNERS OF THIS PATENT, WE HEREBY NOTIFY
ALL MANUFACTURERS AND USERS OF

MAGNETIC UNDERLOAD RELEASE STARTING BOXES
THAT WE SHALL MAKE EVERY EFFORT TO SUSTAIN OUR
RIGHTS UNDER THIS PATENT AND DECISION

WE

demand for
same high grade and at the same

are in position to supply promptly the entire

these starters of the

moderate prices with which the trade

we

hereby respectfully

lar customers, the

solicit,

is

perfectly familiar,

and

in addition to that of our regu-

who have

patronage of those

not recognized

our patent rights and have been infringing the same

The

CUTLER-HAMMER MFG. Co.
MILWAUKEE, WISCONSIN.
MANUFACTURERS OF

I

Rheostats and Electric
Controlling: Devices
OF EVERY DESCRIPTION
Branch

Offices:

^

_

1232 Monadnock Building. CHICAGO
=
YORK
136 Liberty Street
=
P1TT5BURQ
319 Frick Building

NEW

Agents:

STLRTEVANT ENQINEERINQ
EDGE & EDGE
KILBOURNE & CLARK CO.

....
•

Ltd., London, Eng.
Sydney, Australia

CO.,

Seattle,

Wash.

WESTERN ELECTRICIAN

April

Our 50 Dollar Competition Name

A

is

trade

free

tlie

1903

4,

sample

for

asking

P=K "HOLOSHADE" SOCKET
AFTER

member of our firm
seeing the name " Holdshade " as
will, therefore, take great pleasure in dividing
sent in by four (4) different persons.
the S50.OO between these four, and can only wish it was more for each.

This was suggested by a

We

"HOLO"
and means "complete

in

all

"HOLOSHADE"
and means

IS

IS

OREEK

parts; whole; safe

its

and sound,"

GOOD PLAIN AMERICAN
more.

infinitely

It

refers to a

COMPLETE socket' AND SHADE HOLDER
that

is

shell.'

and

is

common

sense, inseparable union of a specially rigid shade holder with a socket
fixture wiring safe and sound; holds the heaviest shade true to its place;
the finishing touch to a high-class fixture that keeps it looking well to its end.
a

It

makes

PAISTE

H. T.

CO.,
PHILADELPHIA

CHICAGO

SEND FOR OUR

No. 29386

NEW

The names

Makers

NEW YORK

128-PAQE CATALOG

4 4

winners

who

of the four prize

will

be sent

tu those

are interested.

Ceco''

Machinery Includes:

Electrical

Direct Current

Motors and Qenerators.

Alternating Current

Qenerators and Transformers.

Catalogue 27.

Christensen Engineering Company,
350 K,

W. 3-PnASe "CECO" ALTERNATOR.

CHICAQO: Merchants Loan

MILWAUKEE.
& Trust BIdg.
PITTSBURG:

Gellatly

& Co.,

THE DIEHL FAN CATALOGUE

Times BIdg.

^orm vvheel.
Pitnuui

-Yane Brackel

dsscrlba the Coleman device for diffusing the air over
!^ of the circle. Can be attaohed to any make of Desk
Bracket or Trunlon Fan. Operates on any speed or angle.
Positive In operation, attractive In appearance, simple in
construction. Send for prices and catalogue

will

nearly

Wewlll also describe a new CEILING FAN, with and without
4 blades, 2 or 3 speeds. ....
electrolier attachment.

WRITE US AT ONCE.

Vano Connecting
Strip

Guard Support

Diehl Manufacturing Go.

12-inch Desk Fan with Coleman
Guard and Deflector Attached.

ALL OUR WIRES

ELIZABETHPORT,

Crimshaw.
pass inspection and carry the above

NEW YORK
IH. 116

&

New

Raven White Core.
on our

tags.

Wealso manufactare

Showing Details of Mechanism.
Cannot Get Out of Order.

Raven Black Core.
Grtmshaw&i^d Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,

MAIN OPFICE:
118 Liberty St..

TRADE-MARKS

N. J.

AdJustment-Hole-lu Support

York.

branches: L^cmcAOOis,.

NEW ARC LAMP!
SEND FOR FULL DESCRIPTION.

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

SAME LAMP WORKS ON BOTH A. C. and D.C.GIRCUITS
We

also build arc

lamps

for

OSBORN-MORCAN

ALL CIRCUITS

CO.,

KELLY STREET,
CLEVELAND,©.

April

4,
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ABOUT
THAT
TIP

AND A FEW
OTHER
MINOR

MEASUREMENT)

POINTS

COLUMBIA"

ON

LAMPS
A«»

miJCH lilGHT HOBIZOlVTAIiliT
as any other lamp.

10% MORE lilGHT THAN

any

OTHER LAmP BELOW

the

HORIZOXTAIi.

40% MORE LIGHT AT TIP than
any oval anchor lamp.

NO

The Columbia Incandescent Lamp
21 15-17-19 Locust

St.,

ST. LOUIS, MO.

Co.

increase of current consumption
per lamp to get this in the
Columbia.

New YorkOffice. 1311 HavomeyerBldg.
San Francisco, Paul Seller Electric Works.
Memphis, Tenn., 36 Equitable BIdg.

Chicago, Central Electric Co.
Philadelphia, 1227 Real Estate Trust BIdg.
Minneapolis, 821 and 829 Guaranty BIdg

WESTERN ELECTRICIAN
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STANDARD

fil

April

VITRIFIED

CONDUIT GO.

H^^^R^^^H

1903

4,

.^^^P^^^^^^^^^^^^^B^

3S-4I Cortiandt Street,

NEW YORK.

^l'^
T

^

'

'

(•m1M|B^^H
LARGEST FACTORIES
EXCLUSIVELY

-

single Duct.
2, 3, 4,

^J*

^^ ^*

.

AND

.

j

INSULATORS

ANNUAL CAPACITY
Manhal'an

Ft. Conduit.
10,000,000 Insulators.

6 and 9 Duct.

fli^

CONDUIT

25,000,000

Multiple Duct.

^B ^6 ^* ^5 ^^ ^* ^* ^* t^ ^*

.

THE WORLD

IN

i^* t^^ ^7*

t^ t^ ^^ ^^ ^^ ^^

-

^*

^^^

'^ ^* O*

t?* <i^

t^ t^

c5*

ii5*

^?*

1^ *^ t^

t^* i5* (.^

t<5*

Third Rail Insulator.

c^

t5*

^*

t^* t5*

t^ ^*

t^* t^* t5*

^*

t5* i5*

^* ^* ^* ^*

n^^

T^ t^

t?* tp*

td?*

1^

tJ^

t^

^.^

v^

GENERAL ELECTRIC COMPANY'S

FAN MOTORS
SEASON OF

NOW READY FOR

1903

SHIPMENT.

WRITE FOR INFORMATION.

GENERAL
Chicago Office:

OFFICES, SCHENECTADY, N.

Monadnock Block.

Sales Offices in

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^•^^^^^^^^^^^^^^^^^^ jf

H-U.

if

all

Y.

Large

Cities.

%

jr^jfjfjfjpj?jfjf:fjf}r:f:f:€':f:?:?jr;fjrj?j>.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

April

4,
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THE VICTOR TURBINE WATER WHEEL
F>AR-riCUl^A.RI-'V Al

»F3I^^INC3
:L.E^-rF3l^
IMOUR OTHER SPECIALTIES ARE;
STEAM and POWER PUMPING MACHINERY for all purposes, AIR COMPRESSORS

Its high speed, close regulation, great capacity,
high efflciency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

Bi STILWELL-BIERGE

&

SMITH-VAILE GO.

DA.YnroN, ^1
NEW YORK.

PHILADELPHIA, 619 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON, 97 Queen Victoria Street.
CLEVELAND, 1116 New England Building.
AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

141 Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS, 304 Hennen Building.
BALTIMORE, 1607 Continental Trust Building.
E. F.

You CAN SAVE YOUR COMPANY
from financial loss if
you will write for our
pamphlet describing
our system of Exhaust

Steam Heating
through Underground
Mains.
Thirty-five

new

plants
installed last year.

We

<S'JO^

\A

guarantee results.

AMERICAN DISTRICT

STEAM

GUT

CO.,

LOCKPORTJN. Y.
Mention Western Electrician.

ELECTRICITY FOR EN6INEERS.

FLOTATION
UEY ECORDINO
ERNA,*rilMO
IS

IVIAONEI-riC
SA,R.
il^-ri^N.

3U
N^

510 Marquette Building,

IN AIR

OF THE MOVING PARTS OF

("T A.IM

PRICE $2.60.
424 PAGES.
ILLUSTRATED.
ELECTRICIAN PUBLISHING CO.,

\A/A.'r-riviE'r

CURRENT

ACCOMPLISHED BY

l_OS-r

^URREIM'r
"A.BO«j-r iviE-ri
A,I_L.

IMSION

REVENCIE.

USED

fRE^OI

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

STANLEY INSTRUMENT CO.,
GREAT BARRINCTON,

MASS,., U. S. A.

PACIFIC COAST AGENTS:;
(

JOHN MARTIN & CO.A
I

SXK FBA2TC1800, OXL.
Loi Ahseleb, Ol.
SxATTLB, Wash.

-

-

OHIOAOO.

——

WESTERN ELECTRICIAN
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EDISON MINIATURE LAMPS

Our Customers Say Som

Dry Battery Lamps
not only the price ofaa arc lamp— that's not
Repairs, delays. Interior results.
the end.
Increased expense In maintaining and In
operation— these all add to the cost.

For use

It Is

lanterns

cuts out

the

trouble

and
bed rooms, ruby
photography and for optical,

for

All types supplied
Accurately rated
Carefully selected.

Company,

LAMP

EDISON DECORATIVE & MINIATURE

CHICAGO.

ELEGTFUOAL SUPPLIES,

electric

dental and surgical instruments.

and saves money.

Electric Appliance

—

lanterns, carriage

bicycle lamps, clock lights for

The A-B Is simple and correct In Its mechanism
—Is a perfected and practical arc lamp.
It

portable lighting devices

in

candle sticks, pocket

General Electric Company, Harrison, N.

Chicago Office: Monadnock Block.

DEPT.,

J.

Sales Office

all

large cities.

We import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER Q UALITIES.

MICA

INDIA
VOLT

•

AMMETERS,

For Testing Batteries and Battery

Locating Faults,

Grounds,

etc.

EUGENENEW
MUNSELL
& COMPANY,
YORK AND CHICAGO.

The onlj article that wiU PREVENT SPARKING.
Will keep the commutator in good condition and

Send for Circular.
L. M. PICNOLET,

NKW

78-80 Cortlandt St,

YORK,

PREVENT CUTTING.
It will

SO

CiM.

per Stick. SB.OO per Doien.

For Sale by

all

Supply Houses, or

PARSELL &

Model Shop

129-131

W.SlsC

TtVEEI),

Street,

New

York.

put that high gloss on the commutator you
have so long sought after.

K.

McLENHAN &
"^ole

FREE, Sample Stick.

10 Volts, 5 Amperes.

candle-power lamps. Parts S3. 50.86.(8.50.
Complete 812.50. Write for circular 16.

C^ FRANKLIN

Absolutely will Mot Gum
The Bruahem ...

K. Y.

FISHER ELECTRIC CO.

50 Watts.

S.OOOtoi.OOOrevolutlons. Setaofma.efinished parts, complete machlneB,
For amateur construction— verr eiRcient.Will drive a aental engine. sewing
machine or small lathe; run as a generator, mil furnish current for six 6
rial,

You ¥iho are Troubled mrlth Sparking and Cutting of Comntutators to Use

ACCURATE.

RELIABLE.

The Franklin Dynamo

WANTED

POCKET SIZE.
Circuits,

Prices low.

909 Title

«tS5f«

CO.,

UaDiifacturers,

and TiastBldg..

CHICAGO,

ILL.

ELECTRIC SUPPLIES
AND CONSTRUCTION.
WE CARRY A FULL

.jrjs ..xo-'jV

BEARDSLEE CHANDELIER MFG CO.'

LINE.

GAS & ELECTRIC FIXTURES

ILLUSTRATED

CATALOGUE
No

M
Ul
3
O-

14.

Ul
ct

eicdrital
5uppli«s.

o

W

TRADE.
ALPHADUCT MFG.

tiiVlPl Ivtr
1 Ivti
HAQNET WIRE AND BARE

a.

manhaiian

s"rjy,ii,si

622 W. 22d

100 William St. N.Y.

Sales Agencies:

CHICACO: W. M Porter,
303 Fisher Building.

NEW YORK:

Ul
CO

FACTORIES USBON,
I

CHICAOO OFFICE)
N. H.

AND STOCK

°0 "^

^ BURBN
anopN ST.
<!T
*^''
j,

I

THE NATIONAL CONDUIT
M.nutacturers
ol

1^

:

PIPE FOR CONDUITS.

Street.

CKiase-Shawmut

CABLE CO.

Executive Offices, Times Building,

FOR TELEPHONE. TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y.

LUNDELLFANS
ARE COPIED BUT NEVER EQUALED
The breeze from a Lundell Fan l5 greater than from any other make of fan on the market, for
the same amount of power consumed. Highest efficiency, greatest durability and best commercial value. They are universal favorites. Write (or catalogue No. 03304.

SPRAGUE ELECTRIC COMPANY
NEW YORK

CHICACO

BOSTON

Co.,

390 Atlantic Avenue.
TORONTO: C. W. Bongard,
78 Bay Street.

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,

CEMENT LINED

William S. Brown.

39 Cortlandt

BOSTON

ElcfTrkalSupplvCo.
tlajiCorilmdiSlrccr,
New York

CO..

NEW YORK.

City'.

AND TINNED COPPER WIRE.

3

Street,

ST.

LOUIS

BALTIMORE

April

4,

rnANK
^C.
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EUaCNE

N. PHILLIPS. PRCSIDCNT.

H.WAQENSEIL. Trcaburcr.

PHILLIPS.

F.

GCNCNAL Manager.

C.

«

ROWLAND

C. R.

PHILLIPS, Vice-Pnss.
Jr.. Sic.
g^

remington,

AMERICAN ELECTRICAL
WORKS,
PROTIDEKCE,
•

15

K.

•

I.

"HOW'S YOUR LINE GUYEDP

)5

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

ft>f

CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, W.

Watson, 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips" Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

SBND FOR G4-PAGE CATALOGUE.

THOMAS

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

0\

J.

BEST .^

JOHNSTON,

Counsellor at Law,
66 Broadway,

No.

Cambrldgeport, Mass.
CHICAQO.

TELEPHONE POIES

R.I.

Six Years with General Electric Company.

Electric Heating Apparatus

GUY \$,

J.

NEW YORK

-

Patent Causes.

Alonailniick Block.

CITY.

Patent Soliciting.

CHEAPEST

FIRST.

CHEAPEST LAST.

DODGE SUBSTITUTES (?)FaR

ru SOLDERING STICK
A L L C II MAKES SOLDER FLOW

THE 11

BY THIS

EVER SPILL YOUR ACID BOTTLET

on a pink
Full Size

I

ALLEN

I

"""*»"" ^"".^

(

Sigoiiun.

Label

Sole

N.

LIKE TO BE ASKED
QUESTIONS.

W. N.

MATTHEWS

Centurt Building.

NEWARK,

WE

You Protect Yourself.
Manufacturers, 1334 Columbia Ave. Chicago.

CONTINUOUS RAIL JOINT GO. OF AM.
General Offices:

INFORMATION.

-

Stick Free for Trial.

Li Bi ALLEN CO19 Inc.

WRITE US FOR

J.

Over FIFTEEN THOUSAND (1 5,000) miles In use. EeceiTed the
highest award in its class at Paris Exposition, 1900
and Pan-American, Buffalo, 1901.

$c

BRO.

603 CARLETON BLOC,
ST. LOUIS.

Vertical or

N.Y. SAFETY

Horizontal

STEAM

Antomatic

POWER CO.,

Engines.

60 8. Canal St.
CHICAGO, ILL.

Belted or
Direct

High Speed,
High Pressure.
Heavy Duty.

Connected

6

to 200
H. P.

New

York. Philadelphia,

San Francisco, Boston.

STERLING EXTRA INSULATING VARNISH.
Extra Black
FiniBhing: Tarnisli,
Sterling Black Air Drying Varnish,

Sterling:

Sterling:

THE STERLING VARNISH

Brougham

Pittsburg, Pa., U. S. A.

By

0-1 n

mail, prepaid.

St.,

Patent.

Enameled ,'^45c

Mado

in pizea

TURN-DOWN LAMP

2 to 8-inch. Dealers send for prices.
also make inventors' Models and

We

Teaches people to use more current by turning
lamps down Instead of out.
Write for detailed information.

Special Electrical Devices.
Write us fur prices.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Blackfrlars Road, Sallord, Manchester, England.

Segsrdahl

Bug-Proof Bell.
'OSmplB,

Black Core Plate Varnish.

THE STERLING VARNISH CO.,

CO.,

Street.

Chicago

PHELPS

CO.,

50

State St., Detroit, U. S. A.

III.

NATIONAL CODE STANDARD
"0. K," Weatherproof Wire.

Slow

-

Burning Weatlierproof

and Slow-Bnrning Wire.
Prices and

Samples on Application.

Phillips Insulated
Office

Wire Co.

and Factory: PAWTUCKET,

R,

I,

Worm*s-eye View,

.

.

WESTERN ELECTRICIAN

i6

^WAXT£D, FOB SAIiE
WAJIT COLUHII

timilar

anj

(jo ivords or less), S^-So an
insertion ; additional ufords jc each.

iWi

WANTED advertisetvords or
an

POSITION

ments ijo
iess), $ t .00
sertion: additional words 2c each.

COPPER.WLRE

in-

UP TO YOU.

IT'S

POSITION WANTED.

We

pay highest market prices for

ChlCAGO,

SCRAP COPPER, BRASS

superintendent of elt-ctrlc-Hubl or waterplant. 16 years' practical experience iu
Am dow
tbls business. Results guaranteed.
employed as superintendent of lar^ti plant but
desire a cbange. Keference^ Address BOX 192.
UulldElectrician.
510
Marquette
care Western
ini;. Chicago.
A<:

AN*

works

PLATINUM,

ALSO

C/?eS

Incandescent Limp Bases, Etc.

WRITE us.
We Manufacture Copper Nard

Babbitt

the best on earth for electrical
work. Wire Solder, Pig Lead. Ingot Copper, Spelter, etc. It will

POSITION WANTED.

payyou to get our prices.
GREAT WESTERN SMELTING AND

practical entiincer who can read indicator cards Intelligently, and has experience in
line, liouse wiring and dynamo tending, superior education and a student In eli'Ctrical engineertog. desires position as engineer or second
electrician. No Invalid or has been. Nebraslca
preferred. Can manage moderate plant. Ad100. care Western Electrician, 510
dress

A good

2— 260-H.
2— 150-H.

ENGINES.
34x60 050-H. P. International Power Corliss,
28x48 750-H, P. Harris Double Eccentric Corliss
23x60 450 H. P. George H. Corliss.
20x48 300-H. P. Harris Corliss.
18x42 250-H. P. Greene Corliss, Db. Eccentrics.
14x36 135-H. P. Hamilton Corliss.
12x38 100-H. P. St. Louis Corliss.
12x36 100-H. P. Hamlltom Corliss.
24x48 500-H. P. Buckeye Automatic.
15 and 23x17 300-H. P. Mcintosh & Seymour

,

REFINING CO.. CHICAGO.

BOX

Ituil.lirig. C'tiii'.T„'o.

2—72x18
3—72x16
3—66x16
2—60x18
6—60x16
1—56x16
2—54x14

BOILERS.

POSITION WANTED.
Hy technical graduate in light, railway or construction worlc. Have had 3 years' practical experience in direct and alternating-current work.
Can '-live good recommendaiton. Strictly sober.
Address IIOX 189, cars Western Electrician,
510 MarQtiette Building, Chicago,

SECOND-HAND
Dynamos and Motors.

POSITION WANTED. We
superintendent
manager with
As
or

Hghvor power company educated In mechanical
and electrical engineering, seven years' experience in management and operation with first;

correspondence
with those wishing to
buy or sell.
Invite

class companies in the lighting business as well
Expeas street railway and tnterurban work.
rience covers work of the latest In high tension

transmission, three-phase and sub-stallon dlstrllnition, steam and water-power generating
Engaged at present with a leading

stations.
electrical

concern from whom first-class references can be had. Address BOX 101, care of
Western Electrician. 5ln Marquette Building,

Chlftigo.

III.

MOTORS FOR
1

—10Form
IT.

1—20

P.

SALE.

Motor 3-phasc. 60-cycle. 220-TOlt

SCHUREMAN & HAYDEN.
140 S. Clinton

St.,

1— 325-H. P. Heine Watertube Boiler.
2—300 H. P. Heine Watertube Boilers.

WHITEHEAD MACHINERY
RY. GENERATORS.
4— BOO K. W. Gen'l Electric.

BOILERS.
Heine watertube.
National watertube

H. P.
P.

3—350 H. P. Climax watertube.
1—267 H. P. Abendroth & Root.

MAGNET WIRE

l-2.i0 H. P. Sterling watertube
1—100 fl. P. locomotive type.
H. P. tubular.,

2— 150

Excelsior Heater.

Wheeler Heater.
Baragwanatb Heater.

CO.,

Kroeschell Heater.
Berryman Heater.

Davenport, Iowa.

ALTERNATORS.

H. P. tubular.
P. tubular.

1—400 K.W.Wood, 2 phase.
2-150 K.W. Sfnley 2 phase
3—18x30x18 Westlnghouse.
2—120 K. W. G. E. S. phase.
1— Twin Engine 16x38 Watt; 2—75 K.W. Stanley 2 phase.
Campbell.
4—60 K. W. G. E. S. phase.
2-15x23x17 McL & Seymour. 2—30 K. W. Westlnghouse.
1—22x33 Buckeye (new).
1— 1854x18 McI. & Seymour
1—16x18 Erie City slide valve
ARC DYNAMOS, ALL
1—20x42 Fltchburg Corliss.
2—16x16 Erie Ball.
SIZES AND TYPES.
1-14x36 Allis Corliss.
2-13x21 Buckeye Automatic.
1—18x36 Cummer, 4 valve.
1—14x14 Weston Automatic.
2—13x12 Armington & Sims. THOMPSON, SON & CO.
1—12x12 Harrlsburg.
114-118 Liberty Street,
1—11x16 Stralghtllne.
1-9x9 New York Safety.

ENGINES.

C

6—200

Boll.
Boll.

•

50 H.

1—250 K. W. Walker.
2—150 K.W. Edison bl-polar.
1-120 K. W. C. & C, 6 pole.
1—100 K. W. C. i
6 pole.
4—100 K.W. Gen'l Electric.
3-100 K.W. Edison bl-polar.
4—60 K.W. Edl.sonbi-poUr.
6— D62 K. W. T. H. bl-polar.
1—50 K. W. Detroit. M. P.
1—45 K. W. Pt. Wayne, M. P.

1-376 H.

ChlciKa.

2—90

P. Babcock A Wilcox Watertube
P. Babcock & Wilcox Watertube
Tubular boilers, 125 pounds.
Tubular boilers, 100 pounds.
Tubular boilers, 100 pounds.
Tubular boilers, 100 pounds.
Tubular boilers, 100 pounds.
Tubular boiler, 100 pounds.
Tubular boilers, 100 pounds.

HEATERS, ETC.
500-H. P.
300-H. P.
300-H. P.
200-H. P.
150-H. P.

Tandem Compound Railway Engine.

general

1903

4,

advertise-

ments

Manjuette

April

3— 7x7H

NEW YORK

Westlnghouse.

CITY.

L.
P.

It.
Motor 3-phase, 60-cycle, 220-voll
K.
H. P. Motor 3-pbas^ 60-cycle. 220-volt
Form K.
Manufactured hy Gen»^ral Electric Co., practically new and in perfect condition.

Form

1— 15

BADGER BOX & LUMBER

ROUND,

SQUARE

CO.. Grand Rapids. Wis.

AND

REPAIRS

GULAR.

Best Work.

MIDLAND ELECTRIC

Des Moines.

TWAOt

13 and 20Hxl5 Armlngtou & Sims, cross compound, 250 H. P.
12 and 24x18 Williams tandem compound,

250 H. P.
20x18 Ball, 250 H. P.
12x12 Ideal. 90 H. P.
10x13 Frost automatic.

Best Prices.

CO.,

METAL POLISH

tIAIIK.

$1.00

S.

COLUMBUS, OHIO.

EACH.

"Want" and "For Sale"
advertisements

In

the

''

Contemplating establishing plants
West should take advantage
of a location on
In the

ELECTRiccof
5T.CMICAC0
FOR SALE.

Alternators 1 25-133 cycles. 1,100 volts.
1—400 K. W. Wcstlnghouse. with eiclter.
1—200 K. W. Stanley Inductor, with exciter.

2—200
1—150
2—150
2-120
1- 120
12-120

2—
1—
46—

fiO

W. Wood

bearings), with exciter.
K. W.SIattery (3 hearings). Big bargain.
K. W. General Electric monocyclic.
K.

(3

K. W. Westlnghouse.
K. W. General Electric type A. S. 120.
K. W. General Electric type A. 120.
K. W. General Electric type A. S. UO.

K. W. Westlnghouse.
K. W. Wood.
K. W. General Electric A. 60.
K. W. Weslinghouse.
1
Large stock of dlrcct-current machines.
Send for monthly bargain iheet with complete
list and net prices of machines.
All apparatus
Cully guaranteed.

2—

90
75
60
60

E 133
,

alter-

volt alternators.
Direct current 110 volt generators

cycle, 1,100

list

No. 5

aU

sizes.

1

MAINTENANCE COMPANY,

SAFETY " RUBBER COVERED
WIRE AND CABLE
FOR EVERY ELECTRICAL SERVICE.

regory:
M-62 5.CLINT0N

G.

MANUFACTURERS

Immediate Returns.

All dynamos, motors, meters and transformere
listed by this Company are at their warehousea
ready for immediate delivery.

120 K. W. and 60 K. W.

1625 Marquette Building, Chicago.

WESTERN ELECTRICIAN,

d

cycle, A. S.

type 1,100 or 2,200 volt alternators.

160 K. W. 60 cycle Ft. Wayne, 2,000 volt
nator.

ILLINOIS

Army

PLACE YOUR

St. iNOlflMflPDI

180 K. W. and 120 K. W. G.E.. 60

Write for our complete stock

guns, as curiosities, for cosey corners, dens, etc.
Walsh's Sons & Co ,261 Washington SL.Newark.N J.
U.

Hoffman

WasHtHtTOH

MANUFACTttRED BT

Iowa.

Columbus liiulated Wire ind Brass Co.

GUNS

Geo.W.

FOR SALE-ENGINES

RECTAN-

Motors, Dynamos, Arc Lamps, Transformers.

U.S.

B. CHICAGO
AI^STIIM
A OO.,
REPRESENTATIVE.

IVI
Chicago

& North-Western

Ry.

which reaches the famous

THE SAFETY IXSVIiATED WIRE & CABLE
WORKS:

llyonne, N.

114-110

1.

CO.,

I,IBERTY STBEBT.

K. V.

WATER POWERS,
COAL FIELDS.
IRON ORE RANGES,

HARD AND SOFT
LUMBER DISTRICTS
of the West and Northwest, and
affords the best means of transportation to the marltets of the world.
FOB FURTHER PABTICULAfiS APPLY TO

MARVIN HUGHITT,Jr..

E. D.

Frtlght Traffic Mgr.,

CHICAGO.

BRIGHAM.

Oen'l Freight Agent,

Dedication Ceremonies, World's Fair.

On

Louisiana Purchase Exposition,

Mo
trip

,

HOMESEEKERS' EXCURSIONS
First

account o! the dedication ceremonies,
the

Wabash

Railroad will

licked to this

sell

round-

—VIA—

CHESAPEAKE AND OHIO RAILWAY

point for one fare.

VIRGINIA,

May i, 1903. Good
than May 4, 1903. For

Tickets sold April 29 to
to return not later

PALMER,
97

—TONORTH AND SOUTH

CAROLINA.
For rates and Information apply to

further information, write
F. A.

and Third Tuesday Each Month

St. Louis,

A. G. P. A.

Adams

St.,

Chicago.

I.

P.

SPINING, N. W. P. A. C. & 0. Ry.
234 Clark St., Chicago, III,

SHOPS
REPAIR
COMPANY
CHICAGO
EDISON
MAIN
TELEPHONE
76 M ARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,

Machine and Carpenter
Work of All Kinds

Correspondence Solicited.

FIRST-CLASS fQUIPMENT THRpUCHOUT.

MotorSf Arc Lamps,
Fans, Instruments.

.

April

WESTERN ELECTRICIAN

1903

4,

WE BUY AND SELL ALL

17

KINDS

We Buy or Sell
m
m^H

o>

Steam

Electrical and

MACHINERY
Watson Back-Geared Motor.

DIRECT-CONNECTED
on

Built

five

frames

for K,

General Electric 500-550-volt Generator, direct connected to
Tandem Compound, 16 and 30x48 Whetherill-Corliss Horizontal Lefthand Engine.
200 kw Westinghouse, M. P. 8, 500-550-volt Generator, direct connected
to 18 and 30x16 Westinghouse Engine; generator entirely rewound and
engine in excellent condition.
1871 kw., Westinghouse, M. P. 8, 120-volt Generator, direct connected to
Westinghouse Compound Engine.
50 kw.. Commercial, M. P., 125 volts, Compound Wound Generator, with
One
8J and 13x12 Armington & Sims Tandem Compound Engine.
'
year old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
35 kw., 250-volt Westinghouse Generators, direct connected to self-oiling
Ball Engines.
25 kw.. General Electric, 110 volts, 4 pole, Compound Wound Generator,
with 9ixlO Armington & Sims Engine.
2 25 kw., 125-volt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.

300 kw.,

a, ^, I, IM, 154, 2 and 3
horsepower with speed reductions of from 5 to
Multi-polar type with cast
dynamo steel frames and
ventilate form coil wound
armatures.
An efficient, durable motor
built for lasting and severe

'A,

H

.^Hi^^HK^^A

^9

^B

?

-

s

.l^ft

use.

motors and

(B

M
^
10
^
CD

^
1^^

^H^BM^^B
^^^^^^HB^Ba^v^

60

-^^^^^^^^HBV

CD

a>

C9

CO

RepairShop

OPEN DAY AND NIGHT
TELEPHONE

US.

Armature
Fields

Rewound
FourT.

p., 2,400 volts, 50 cycles, 3-phase.
E., 2,300 volts, 40 cycles, 3-pha3e.
150Jfw. Stanley, 1,000 or 2,000 volts, 133 cycles.
2—120 kw. G. E., 2,0C0 volts, 125 cycles.
2-120 kw., G. E., 1,040 volts, 125 cycles.
1—100 kw., G. E., 2,080 volts, .60 cycles.
1—60 kw., G. E., 1,040 volts, 125 cycles.
A35 T.-H., 1,000 volts, 125 cycles.

1—

COMPANY,

.

LWAU KEE.

with a single pulley

RAILWAY GENERATORS.
CHAPMAN

llilMiniaNCr ARRESTER
FOTl
Blephone&Texecraph LnstES

1

M. p.

4,

1—
2—

Westinghouse.

80 kw.. General Electric.
80 kw., Detroit.

—DBS Thomson-Houston.

5

MII43tf.

march

iB«rE^E^ED

,

— 90 kw., Thomson-Houston.

2

2—150 kw., M. P. 6, Westinghouse.
2—110 kw., 4-poIe Eddy.

ESOxa EtECTHIC C o.

I

— 175 kw

1—100 kw., 4-pole Walker.
3—100 kw., 4-pole General Electric.
1—100 kw., Edison Bipolar.

ENGINES.

3. 1903.

— 14x14 Rice Automatic.
2 — 13 and 23x17 Tandem Compound Mcintosh &

Electric, 250 K. "W.
OneWestlnghouse, 175 K. W.
Two General Electric, 100 K. W., 4
Two General Electric, 100 K. W., 6
Six Edison. No. 60, 175 K. W.

Six T. H., D62.
One Edison No. 20, 60 K.

Fuse Wire, Fuse Links,

Telephone

Supplies, Wire Joints

We make
STRIP
fuses,

for

a Specialty of

^ELEPHO^'E

and in

fact

fuses, instrument
anything requiring a very

Our

made -a-ith the same
which we have alwaj's

fine fuse wires are

degree of accuracy
maintained for all our product, and they have
sufficient TENSILE STRENGTH to be handled
without difBculty.

ALTERNATING GENERATORS.
One 750 K.W., U'estinghouse

"Write for onr tree Illustrated Book.

Become ao

Enilicer?"
We teach Electrical Engineering, Electric Lighting, Electric Railways, Mechanical Engineering, Mechanical Drawing,
etc. at your home, by malL
Inetitute
Indorsed by Thos. A. Ediaon.
I

Electrical

Electrical Engineer Institute.

Dept. K.

240-242 W. 23d

St.,

New

York.

60> cycle, 2-phase,

2,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100 K. W., G.E. 3 phase, 60 cycle generator,
complete.
Two 100 K. W., G. E., 1100 volts monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 Tolts.
One 35 K. W., "Westinghouse, 1100 volts, com-

One hundred and eighty 25

new

H. P. motors,

1—13x12 Armlpgton & Sims.
I
12 and 20x12 Westinghouse Compound.
1—7x8 Payne.
1—18x48 Geo. H. Corliss.
1—16x42 Greene.
1
Ift} and 16ixl2 Cross Compound Armington & Sims.
2 26x48 ProyidenceGreene.
2
18 and 30x16 Westinghouse Comimund.
3 18ixl8 Armington & Sims.
1—18ixl8 New York Safety.
1—20x48 Harris-Corliss.

cases.

—
—
—
—

BOILERS.
7—163 H. P. Babcock & Wilcox.
5—250 H. P. Climax.
1—600 H. P. Climax.
3—66x16 Return Tubular.
2—66x18 Return Tubular.

One hundred and eighty "K"
Twenty-tlve K-2 Controllers.

Controlleri.

ENGINES.
and 60x60, Cooper cross-compound,
non-condensing, new, never shipped tioxD.

Six 36

factory.

One 30x54 St. Louis Corliss.
Two 24x60 Lane & Bodley .designed

for rolling

mill work.

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double Wheelock.
One 20x42 Wheelock,
One 14x42 Hamilton Corliss.
Two 21x18 Armington &, Sims.
Four 16 and 22x22 Houston, Stanwood & Gamble, cross-compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17x14 cross-compound Ideal.

Two
Two

9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.

Three 17x18, Skinner, with air cylinders attached.

ARC GENERATORS.
light, 9.6 amp.
L. D. 12 T.-H.,75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.6 amp.

M. D. 2 T.-H., 50

A large assortment of Arc Lamps all in good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

Two 16x20 Porter-Allen.
Two 15x20 Automatic RusseU.
One 15Hxl5 Armington A Sims
simple automatic, 270 R. P.

high speed

JI.

One 15x15 Armington A Sims simple automatic,
270

R. P.

M.

One 13^x15 Armington & Sims high speed
•imple automatic, 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
4-in<)h tubes. A cotnplete
battery at a ^eat bargain.
Three 66 x 14, with 66 4-inch tubes.
Two 72 In. X 18 ft., with 66 4-Inch tubes.
Five 60x16 ft. high pressure boilers.
Two Sterling water Tube Boilers, 250 H.P.each.
Two 500 H. P. Hazelton.
^

Four 66x18 with 66

FERRIS WHEEL.

WRITE FOR OUR LATEST CATALOGUE.

prompt shipments.

"Can

Volts.
pole, for direct

and complete with pinions, gear and gear

We are in position to lake care of order;",
large or small, regular or special, and can make

ELECTRICAL ENGINEERING TAUGHT BY MAIL.

O

14

STREET CAR EQUIPMENT.
Seymour.

FUSE WIRE and

LOW FUSING point.

I

2—10 and 18x20 Payne Compound.

and

Fuses

1

G. E. design,

connection, at a speed of 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

plete.

—

Manufacturers of

,

pole.
pole.

W.

GENERATORS-

1

CHICAGO FUSE WIRE
& MFG. CO.,

to be driven
coupling on each

One General

Two 210 K W.

for Bulletin No. 55.

clutch,

side of pulley.

1—

2—500 kw., 0-pole General Electric.
2-225 kw., 6 pole General Electric.
2—200 kw., 4-pole General Eleolric.
1—200 kw., M. p. 6, Westinghouse.

Volts.

270 K. W., arranged

H.,

."

MINK£APOL15,

^mm

--^•--

"'

TwoT. H..500K. W.

2—250 kw. G,
2—200 kw. G.

MECHANICAL APPLIANCE

Ilj

^^

-'

GENERATORS~500

ALTERNATING.

THE

Send

B»

:^^H' %k!^^^^E>'

—

dynamos forspecial purposes.

Ml

CD
CO

,9 0'wK
;bSjP*
'i^ftii'"
aB^ cm^Kl'

,

I

We build special

UNITS.

i^B^hn^^

^^m

^E

One 60
A.T

ft.

Ferris Wheel, electricaiiy driven.

A BARGAIN — A
p ant of 300 K.

complete Edison 3-wire

AV. capaci'.y.

wire or write us jgiring
requirements of machinerj' wanted or for

It will be profitable to

CHARLES
II

Broadway,

NEW YORK.

E.

DUSTIN GO.

Storehouit, ORANGEBUReH, N. Y.

sale.

JOHN

A.

STEWART ELECTRIC

430 Sycamire

CO.

Factory and Warehouse:

Offices:
SI.

LUDLOW, KY.

CINCINNATI, OHIO.^

WESTERN ELECTRICIAN

7,9

April

4,

1903

Long Distance Tlione Central 2U8.

ARNOLD ELECTRIC

SCHOTT, W.

POWER STATION Co.

H.,

ENGINEER AND CONTEACTOH,

Engineers, Contractors for Complete
Electric Plants. Results Guaranteed.

SPECLALTtES— Central Station Heating Plants,

Water Worts Steam Plants, Electric Light,
(iaa and Street Kail way Plants,
2=0-21

Marquette

Building,

CHICAGO.

STANTON, LE ROY W.
Consulting Telephone Engineer.
Plans, Specifications and Supervision o£ InBtallation of complete telephone 'plants.
Special Reports on Telephone
Prcpertied and Apparatus,

411 Electrical

BUTTERFIELD,

CONSULTING ENGINEER.]

teiiiil Furnished.
Cable Construction and tlnderpround Conduit
Construction a Specialty.

CHAS.

L.

113

Adams

M.

C.

Contracting Electrical Engineer.

I

312 Fisher BuUdlng,

^I

CniCAGO.

g

CHICAGO.

Street.

^3
^ W. Camun.

BROWN,

bone narrison 3698.

r.3,\

C.

Central Lighting Stations,
Power Transmission.

Electric

ILL.

Habtuak.

KOHLER

Carman, Chas. Whitney
]

&

H.,
|

ELECTRICAL ENGINEER AND CONTRACTOR.
Complete Telephone E.xchati(te3 Built and Ma^

Room

Henry

Humphrey,

F.

J.

'

Co.,

CONSULTING ENGINEERS,

BROS.,

Contracting Electrical Engineers,
Lighting Power Railways,

Thm Incandescent Lamp R^placer and
Cleaner replaces and cleans any c. p. lamp
any height or angle.

t

1804-1806-1808-1810-1812 Fisher Building,

CHICAGO.

La Salle Street, CHICAGO.

Incandescent Electric Light Manipulator Co.,

'TM-^sss^^^^m^mmm0m&
H. N.

FENNER, President

J. F.

Bldg., Cleveland, Ohio.

I

1

6 Bedford

St.,

Boston, Mass.

RUSSELL W. KNIGHT,

BLAUVELT, Agent

Treasurer

IVI
MANUFACTURERS OF

IVI

acHinery^ for n sulai-ti rig

lec-trical \A/iro8

I

Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing

ring Machines. Cable Covering Braiders
and Measuring

PROVIDENCE,

304 PEARL STREET,

KOKOMO TELEPHONES

R.

I.,

U. S. A.

"Button" Type Telephoive Transmitter.
Louder, clearer and better

Always Up-to-Date.

every way than

WE MANUFACTURE

back". Let us

SWITCHBOARDS. TELEPHONES

tell

the

in

"Solid

you about

it.

Send for BookleU

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO, IN D.

THE FAHNESTOCK
TRANSMITTER CO..

LEIGH FOUR-PARTYLINESELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
6IO WILSON AVE., CHICAGO, ILL.

74 CortlaLndt

New York

St..

City.

TELEPHONE DROPS, SPRINCJACKS, PLUGS and
SWITCHBOARD SUPPLIES.

MAYER
ENGINEERING CO.,
CHICAGO,
Block,

Moradnock

—

ILL.

Automatic Telephonesm
Privacy

^

Promptness
Precision
Profits,

fc>

Automatic Electric Co.,

Chicago,

I/.

S. A.

April

4,
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INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

IN

Workmanship,
Efficiency and
Durability.
It Is

Clear, Distinct and Powerful.

PROTECT
Your Pocketbook
AND YOUR

IMPOSSIBLE
become packed

to

Peace of Mind
Exchange

or deadened.

We

manufacture a full line of public ex
change central energy and generator call
Telephones and multiple and trunking
switchboards.
Correspondence solicited.

PATEXT ALLOWED.

as well as >our

INTERNATIONAL TELEPHONE MFG. CO.,
HARRISON AND CLINTON STREETS,

It

CHICAGO,

requires

Capital,

BY BUYING

U. S. A.

S TERLIN G

Electrical

Knowledge and Good Meciianics,
as well as Patience, to malce a

PROTECTIVE APPARATUS

SUCCESSFULTELEPHONE.

AMERICAN

The
GENERATOR

CENTRAL
ENERGY

CATALOGUE

39

AND TALK PRICES

ELECTRIC

TELEPHONE

non-infringing, thoroughly

system on the

market.

STERLING ELECTRIC

LET US SEND OUR

AHERICAW

ONLY

efficient

TELEPHONES CALL
ARE A SUCCESS

COMPANY

CO .

JACKSON BLVD., CHICAGO

LAFAYETTE

INDIANA.

I The World's Largest Independent Telephone Supply Bouse
We

are the largest because our telephones

and telephone apparatus have been proved beyond a doubt the

Our Magneto Telephones have never been equaled.

^

Write us for quotations on Magneto and
Construction Material.

Kellogg:

T
.

Common

best.

•

Battery Telephones, Switchboards,

all

kinds of Wire, Cables, Cords and

Switchboard and Supply Company,

T

QREEN AND CONGRESS STREETS, CHICAGO.
346 Broadway,
NEW YORK CITY.

Electrical Building,

Keystone Telephone Building,

CLEVELAND.

PHILAOCLPHIA.

EVIDENCE THAT THE PEOPLE
DO NOT HESITATE TO
BUY STROMBERGDQVN
CARLSON APPA

Write for bulletins on the line of
apparatus in which you are in-

fgtcn

terested.

OLD

KENTUC

RATUS.

"^i

m^

TELEPHOriES^

r^.

STRMBKifr^RlJsON MAkI
/%\TttE TELEPHOHE
\

Stromberg-Garlson

Telephone Mfg. Company,
Sales Department,

CHICAGO, ILLINOIS.

EXCMANG^~^ARE^SING^
^'

s-c switchboards/

^

XT'

r-J^
Gen'l

K. B.

TYLER,

State Representative. LoulsrlUe, Ky.

and

Eastern

Sales Office,

ROCHESTER,

J
^
^
^

N. Y.

^

WESTERN ELECTRICIAN
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April

DOUBT about the ECONOMICAL PRODUCTION of your OUTPUT
We can CLEAN THEM and KEEP THEM CLEAN and FREE
CORROSION at a MINIMUM cost.
IN

MAKERS OF BOILER WATER TREATMENT TO SUIT ANALYSIS.

M KOGAI

27-34 RIALTO BUILDING, CHICAGO, ILL.

^
^^^
^JHP
=

I

look

BOILERS.

at the

^P

^

rods of Dixon's Graphite
give high resistance in contracted space.

Any

size,

any

and booklet

resistance.

Ask

»;...

.a

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

125.

JOSEv*H DIX<:'N CKUCIBLE COMPANY, Jersey City. N

1.

J.

Gives a higher percentage of useful effect than any other water*wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parlies having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REOUIREMBNTS

..^t^^^^^l

,

The Evans-Almirall Hot Water System of Central Station Heating.
NO BACK PRESSURE. OSLY ONE LINE OF PIPE NEEDED.
SEND FOR CATALOGUE.

AND SEND FOR CATALOGUE.

EVANS, ALMIRALL & CO.,

ace MONADNOCK BLOCK,
NEW YORK.
CHICAGO.
BOSTON.
»< «w piii'ip iip^ipwpir^p'wi wr^
m*wtm
I

m

f

i

ELEVATING,
CONVE<(ING.

JEFFREY

POWER
rRANSMISSION

Hi

MORGAN SMITH

S.

CO., York, Pa.

FOR CATALOGUE.

BRUSH

Friction

with llie Fibre-Graphltc Commutator Braih,
Being 90 percent, pare grapliite, It ingaree low
reslBtance, no aparlclag under a varying load, and
longer wear.
TLere is no greasing required.
The Fibrc-Grapliite ii therefore the most eco.
nomic brush on the market. Send for price list.

k

COMMUTATOR

No

There's

fFIBRE-GRAPHnE

THE JEFFREY NIFC'CO.
COLUMBUS, 0.

ARE YOU LOOKING FOR MONEY?
If so,

Telephone: Harrison 3S30 and 3631.

M'CORMICK TURBINE.

sample

for

from

SEND GALLON OF WATER.

F>roslden«

OESISTANCE

1903

4,

I)

HOLMES FIBRE-GRAPHITE MFG. CO.
it\J -VMBRVtM \HC>

bay WALRATH 045 OR GASOLINE ENGINES
and get light oa the subject.

SlSSWaliefield Sl..G£rinanlowii,

PmUDELPBIA.

THE WALRATH
Received the Highest Award at
the Pan-Amerlcun Exposition.
It will

The

produce as good a com-

mercial light as tbat of an automatic steam engine, either belted
or direct connected generator.
Simple, Economical and Reliable.

NAME PLATES

Pioneer

Famous

FOR MACHINERY.

Limited.

Train

tend for Catalogue W.

Ve make name

some of
the largest makers of machinery in
the U. S. and wc would be pleased
to send you sample and quote price.

MARINETTE IRON

WORKS MFQ.

CO.,

MARINETTE, WIS.

._'-.r-

plates for

No Plate Too Large or Too Small.

AGENCIES—
301 Fisher Building, Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKfty Engineering Co., 149 Broadwaj-, New Torlc.
Mackay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

of the

World.

Chicago— St. Paul— Minneapolis

THE MURDOCK GOFPORATION,

& Hammond Co.,

(Formerly Jlurdock Parlor Grate Co
156 Boylston St., Boston, Mass.

Cleveland.

VIA
)

The

St. Paul Road.

(Chicago, Milwaukee

&

St.

Paul Ry.)

Equipment and Service

c MECHANICAL BOILER C
^^
V
THE ONLY KNOWN METHOD OF
BOi
CLEAN AND FREE OF SCALE.

Unequaled.
maps and ioformation
(urnisbed on application to

Tim«

KEEPING
LERS
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

V.

MASON

Managef?.

4-13

MILLER, General Passenger
CbicBffo.

MECHANICAL BOILER CLEANER
WR.

A.

tables,

CO.

Asent,

HI).

Western Electrician

WESTERN UNION BUILDING. CHICAGO.

Want Ads
SAMSON TURBINE

»8Ul-tl

UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.

HlCKELj^TE.

Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We

build these Turbines in all Siies and Styles, on Upright or
Horizontal Shafts, singlsor in pairs, belted or direct connected.

wnirc oEPT.

rOR CATALOG.

LEFFEL &
JAMES
SPRINGFIELD,

CO.,

O., U. S. A.

StG.TRAOE MARKS

~

:

Ha

"

X\

:„„,

^„FlT.vK

E

SMELTING CO. QMITEDJ

INGOTS.CASTINGS, WIRE. RODS.'SHEETS, ETC.

.

y/„,^/,.>Jj

JhE PhOSPHO R BRO NZ

i2200 WASHINGTON AVE.,PHILADELPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE";

^

— DELTA

METAL

CASTINGS, STAMPINGS «nd FORCINGS
ORIGINAL AND SouE Mav^rRs IN THE U.S.

THETELEPHONE HAND-BOOK
BT

HEBB^BT LAWS WKBB.
Price tl.OO.
Th* only complete and

OFFERS

3

Express Trains

3

Every Day Between

OHIO^VOO
ALL P OINTS E AST
THROUGH CLEVEUND AND BUFFALO.
Through Sleeping Cars, Day Coaches and DinIndividual Club Meals ranging in
ing Cars.
price Trom 35c. to 81.00 also service a la carte.
Ask your Ticket Agent for tlciceis over the
Nickel Plate Road, or address
:

praotloal

work

of its kind on the market.

JOHN

PUBLISHKD BT

THE ELECTRICIAN PUBLISHING
Suite 510 Marquette BuUdlnf

I1ieNertlJori(.Cliicago^§tLouisIlIl

,

CO.,

OUeaa*

Y.

CALAHAN,

'Phone Central 2067.

I

1

CHICAGO.

C A.,

3 Adams

St.

.

April

4,
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Do YOU Want

TO CONTRACTORS
=USE THE=

A

CHASE NIPPLE COMBINATION
Your Junction and Outlet Boxes.

In

21

Better Position?

The indorsements and photographs that we have published in the various magazines, during the past year, promptly convinced many that we
could train them for advancement. For the few who still doubt that we can
enable them to better their positions and increase their salaries we have compiled, at a great expense, the 48-page booklet illustrated below.

ONE THOUSAND AND ONE

IT

It

SAVES

INi LABOR OF INSTALLING,

ECONOMY OF SPACE

IN BOX.

^EPRIESOF SUCCESS

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

in the Box.

— This

of Great Im-

is

portance in Switch Boxes.

IN

This gives the names, addresses, and progress of over a thousand I.C.S.
whom we have placed on the road to prosperity. Among these you
will find the names and addresses of many in your locality with whom
you can confer. To those inquiring now if will be sent free. Our Courses
cost from $10 up.
Terms easy. No books to buy. Every student of the
students

USE EVERYWHERE.

CHASE-SHAWMUT CO.

C. S. is entitled to the assistance of the Students' Aid Department in
securing advancement or a new position. Start TODAY to rise!
I.

(SOLE MANUFACTURERS.)

BOSTON, MASS.
THOS. C. CRIER CO.

128

Out and Send In the Coupon

Fill

NOW!

International Correspondence Schools,

W.JACKSON BLVD.

Box 1002, SCRA.NXON, PA.

CHICAGO,

ILL.
WESTERN REPRESENTATIVE.

FREE,

a copy of "1001 Stories of Success." and explain
qualify for the position before which I have marked X.

Please send me,

Electrical Engineer
Elec. Machine Designer
Electrician
Electric- Light Supt.

—

Electric-Railway Supt.

Telegraph Engineer
Telephone Engineer

Wireman

—

Dynamo Tender
Motorman
>

Mechanical Engineer
Mechanical Draftsman
Refrigeration Engineer

Sanitary Engineer
Contractor and Builder
Architectural Draftsman

Steam Engineer
Marine Engineer

Chemist
Sheet-Metal Draftsman

Civil Engineer

Bookkeeper

Architect

Stenographer
To Speak French
To Speak German
To Speak Spanish

=

Cotton-Mill Supt.

Woolen-Mill Supt.
Textile Designer

Name
St.

:

—
—

howl can

&

No.
State^

City

Northern Wisconsin Resources.
Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands hardwood timber and splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.
tunities

The Simplest, Most Practical and
Economical Turn-down Electric Lamp
ever Invented.

The

ECONOMICAL

2—

For variation in light turn bulb
style 1— Pull string for bright or dim. Style
or tho other. Write tor booklet and prices. All voltages and bases.

EOONOMICflL ELECTRIC LAMP CO.,

I23 Liberty

St.,

one way

New

York.

W.

H. KILLEN, Land

Wisconsin Central

There

is

&

Industrial Gom'r;

JAS. C. POND, General Passenger Agent,
Ry.,

MILWAUKEE.WIS.

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/
Authorized Manufacturers of th«

IX
i;

F-^EXIBUE -rUBI

^A/IRE.

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,
Sales Office,
15 Cortlandt St., New York.

YOIMKEI

IM-

(10923)

n:::^^^^^^^'r;^^^^^^^^^^^^'::::^^^^:^v^^^^

V.

>»»»•>•»
,
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CEDAR POLES

Producers

If

and

I

Wholesalirs of

From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
1

A

White Cedar

iX

C.n. WORCESTER CO.

Products.

MARINETTE, WIS.

OPnAR
FQ
rVi/LCO
\^%LUr\f\ Pni
BOTTOMIPRICES.

WOLCOTT

BROS.,

LOW

LARGE STOCKS

Manchester, iowa.

PRICES

MICHIGAN AND WISCONSIN YARDS

WHITE AND
POLES, TIES, POSTS,
We

PRODUCERS.

want your

'"vr/r."'.!
Inquiries always.

DAR POLES

CHICAGO LUMBER
1129 -30-31

& COAL CO.

LUMBER EXCHANGE

MINNEAPOLIS, MINN.

c

YARDS
MARINETTE, WIS.

OFFICE

MASONVILLE, MICH

,7*5-748

MARQUETTE

BIDS.

CHICAGO.

CEDAR

IDAHO POLES
8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. Ionic,
7 in. and up tops. Must be moved.

AUaJkUlil^VfiUS
"VARbs:

')^Kcror<f<iNci;, Y\\z\\.

_

•CAREEN 3av,a\/T5.

_

New

Lor»?>o»f.

"Wis.

Large stocks Michigan White Cedar

Write for Prices.

Poles.

FRANCIS BEIDLER &
519 W. 22d

When
CEDAR

St.,

Chicago,

Figuring

CO.,
III.

on

.^ POLES

FOR

PRICES

A. P.

HOPKINS &CO.
ESCANABA, MICH.

^Bb

M.KLEIN & SON.

LINE BUILDERS' TOOLS
Our Tool Book

tells about tbem.
Get
It is of Intereat to all Itnemen.

a copy now.

Pendleton" &GiLf^EY.

FREE.

Headquarte'S for Linemen's Tools.

PRODUCERS. MlNNEAP0LI5,MlNN.

MATHIAS KLEIN

SUo'^^iiils".""^
CEDAR POLES
UPON
SPECIAL PRICES

&. E.

TEN
YEARS'
EXPERIENCE
MAKING
enables us to
hetier.

lit

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-3I-32 Lumber Exchange, Minneapolis.

IN
know what we

better,

best that fcrows.

and

art,'

last jontror

LOCUST PINS

when we assure you thai our plos will shed water
Then there H a difference In limber. Ours tlie
LOCUST PIN &. MICA CO., Franklin, N. C.

talking about

than olhern.

CAROLINA

Minn.,

&

CEDAR
H. M.

SONS,"-'tScla''o""iLl-:''-

POLES,
POSTS,
TIES,

LOUP'S SONS CO., Au Sable,

Mfcii,

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
cm IICD I lilinED l^ti MERCHANTS' NATIONAL
Dll
m. rULmcif LUHllSlili UU., bank bldg., Chicago.
.

MICHIGAN WHITE

LARGE STOCK.

KELLOGG SWITCHBOARD & SUPPLY

CO., Chicago.

April

4,
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CEDAR-PDLES
BROS. CO.
LINDSLEY
(MICHIGAN POLES) CliiCAtaO.
AODRESS

jr

All the standard sizes for telephone and railway construction.
Address your orders to

tL

you do, give us a

trial

delivery.

JMALTBY LUMBER

COMPANY, 509 Phoenix

80

to

LONC LEAF
PINEAND

Chemical Building.

^

FIR.

CEDAR POLES

IDAHO, VflSCOMSIN,

MIOHIGAM

City, Hicli.

ARMS.

ST. LOUIS.
ft.

......

POSTS, POLES. TIES AND EVERYTHING
YARDS IN IDAHO AM> AT \VASHIIl"KN. PI.IMIMKK

JOHN.

IPa/jJjjaW^

H.

GENERAL OFFICE: 1705 FISHER BLDG

FOWLER

QM^^fjQ^^

D.,-^1,
Branch ««;,.»..
OKices

J
.

j

^Mrw

§!M^^tWvftV

CHICAGO.
Washburn. Wisconsin, and
sp„kane. Washington.

^

CEDAR POLES,

THE MORSE CEDAR

^"
POLES

A FULL STOCK OF

Yards

at

CO., Medora, Ind.

Medora, Ind. and

White Cedar Poles
THE BEST POLE

IN

THE MARKET FON

TROLLEY & ELECTRIC LIGHT WORK

&

(WHITE CEDAR.)

YARDS AT:
iWINN.,

KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
Write Us lor Delliered Prices.

NEW

Ft. Ritner, Ind.

CO.,

D. W. PHELAN,
277 Broadway, New York

Yellow Pine Cross-Arms. Locust and Oak Pins.
Large Stocl( Always on Hand.
Ask for Prices.
TIE CO., - 505 VENEZUELA BLDG.,

STANDARD POLE

HUEBELCO.,

40 FT. TO 70 FT. LENGTHS
MEDORA MILLING

Are the Best.

UBJU
SOUTHERN
^^^ IILIIIV

WALKER,

WE HAVE

Saginaw, Mich.

POLES

GO.

POLES

POSTS, SHINCLES, ETC.

Southern Cedar
NO ROTTEN BUTTS.

TROLLEY.

<wyV{WiW>>U^v. 64&iwvovWrW^XA/.

C.J.

"ASK US."

LIGHT,

FOWLER-JACOBS

^AftAAJwCJUvo^

T0IV1AHAWK,W1S.

For promprshipment,

ELECTRIC

,

Hall L.Brooks

TIES,

FOR TELEPHONE, TtLEGRftPH,

IN WHITE CEDAR
ANI> HKI'LK, WISfONSIS.

WHITE CEDAR POLES

RAILROAD

)

CROSS

& JENNINGS,

WHITE CEDAR.
IDAHO CEDAR up

Bay

BIk.,

BERTHOLD

POLES.

P DI_ES SPDKAN
TRIBUNE BLDG. CHICASO.

POLES "QUICKfl

Our private tracing; service insures prompt

If

CO.
THE LINDSLEV BROS.
E. VS^ASM.

(WESTERN

INPUIRIES TO IHCNERAL OFFICES

nON'T YOU WANT
14

'

YORK, N.

Cedar

CHESTNUT

POLES.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hand

POLES

W.

C.

Poles

STERLING & SON,
MONROE, MICH.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

Y.

WRITE FOR PRICES.

THE

0. C.

LUMBER

CO.,

VULCAN MICH.

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber of Commerce, CHICAGO, ILL.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..
CARNEY BROS. SPUR, MIN^<.
Idaho Cedar Poles shipped direct Irom Idaho
Oregon and Washington.

WESTERN ELECTRICIAN
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The Following: Letter about

The Nernst Lamp
speaks for
AD.C COOE. a'-

ED,

Western Union Code

_

^''^^^

itself:

aodress .«^-''
COES.

Telephone Connection,

tSsWlG

CoES,Pres,«Troas.

Frank b^CbCS,

Worcester, Aa5s„U.S,A.,

Secy.

/y

V

^^£_., //^s

2.

<5>

RECEIVED
O.K.

/^^^i^
T^^iy/^

''8'

Q-Oy/^

^

A

Postal

£3-^^>t>^^^^£--z>«>^^

r

"^^js^"^^

<-i^

£^<i^t-^^

(yL-C-^ CP C^<::i^

ixJ^

0--oL^

cc^-cyt^

To your

^L^.x^L--'^^^y^~ty--<'^'<-'

Electrical

^c^^-i?

<::2--<='

J?^^i-«>^

1^:3!:^

Supply Dealer

Will bring illustrated Booklet No. 6,
or write nearest Sales Office of Nernst Lamp Co.
Salel OHIces:

New

York, 120 Broadway;

Boston, IJI State St.:

Philadelphia, 202 Real Estate Trust BIdg.;

Chicago, 638 National

l.lfe

BIdE.

4,

1903
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Protection.

5

-ds.

Efficiervcy
Protection of

human

geroxis voltages

life

from the da.n-

prinia-ry

of

circuits

is

usually obta.ined in the design of transformers by sa.crificing efficiency.
Insvilation-filled space in the windings
a transformer

is like colunvn-filled floor
It increaLses
sky-scraper.
safety, but decreaLses working areaL.

of

spaLce in

m
m
w

a.

m
w
w
w
w
m
9
m
w
m
m
m
m

20th CENTURY

LAUNCHES

Cross-sectiorv of Core a^nd Colls.

Type

A

Transforn\er Windings a.re as

spring will soon be here and
you will want a launch, a sail
boat, a row boat, or a canoe.

ticaLlly

LET us FIT YOU

a.ffect their

OUT.

RACINE BOAT
MANUFACTURING COMPANY

—

is possible to matke them
praclightning - proof
and the spa-ce
sacrificed to obtain this safety does not

safe aLS

it

—

high efficiencies.
-O-r. EffiIt is really not " Protection
ciency," with Type A Transforitiers. but

Protection.
and

m
m

E f ficiency
BOX
The
crait.

ideal

The

RACINE,

13,

gentleman's pleasure

finest

launch that

Speedjr, safe, simple

and

WIS., U. S. A.

m
WAYNE
m
ELECTRIC WORKS m
FOR.T

floats.

reliable.

LAUNCH,S 150.00
16 FT. FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00

Ma.nvjfa.cturers of

w

"Wood" Systems

MAIN OFFICE AND FACTORY

15 FT. FISHING

Send 10 cents
triited

for 8o-pag* illui-

catalogue giving

the truth

bed

boats built.

in detail about the

m
w
m
m
m
w
m
m
w
w
w
w

FOR.T WAYNE.

-

-

IND.

w
m
m
m

MWMWWWWWMW*^^^
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KARTAVERT.
ALUS-CHALMERS
CHICAGO,

HARD AND FLEXIBLE FIBER

CO.,

For

For

Wilmington. Dil.

VULCANIZED FIBRE

REYNOLDS
CORLISS
ENGINES

Highest grades for electrical iosulation aod mechanical purposes/in sheeti,
tubes, rods

aod

special shapes.

VULCANIZED FIBRE

Catalogues and samples on application.

CO.,

-

Wilmington, Del.

All

Power Purposes

The Bossert Electric Construction Go.
MANUFACTURERS OF

SPECIAL ENGINES FOR ELECTRIC LI6HT aod STREET RAILWAY PURPOSES.

PUMPS AND

AND TUBINQ.

MASCTACTtrRBD BT

THE KIBTAVEHT MtllUFACTUBHIfi CO.

of

Reynolds Corflss Engine.

IN SHEETS, ^ODS

and Mechanical Purposes, Railway Dust Guards, Wasben
and Packlugs. Patent insulating Cleats.

U. S. A.
Sole Builders

RIEDLER

Etectrlca!

STEEL OUTJLET AND JUNCTION BOXES,

AIR COMPRESSORS.

8I1VITGHBOAKDS, PAKEL BOABDS, SWITCHES, ETC.
U^*I^Jk,

IK\A^ 'VOfWtC.

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
LAMP CORD.
MAGNET WIRE.

AUTOMATIC

DOOR

HDEBDND

SWITCHES.

POWER CABLES.

TELEPHONE CABLES.
OFFICE WIRE.
JOHN A. ROEBLINC'S SONS CO.,
TRENTON,

AGENCIES AND BRANCHES:

THESAMEHIGHGRADE
AS OTHER SWITCHES
BEARING THIS

N. J.

SAN FRANCISCO.

CHICAGO.
PHILADELPHIA.

CLEVELAND.
ATLANTA.

Lackawanna
Railroad
These &re the

signals

prompt

a

ThM make the journey safe fo

of every conceiviform for every

ble

Over the bed of b&llast rock
That keeps the trains from jar
That smoothly run both day a

conceivable purpose

On

the dustiest

B. F. STURIEVANT CO.

shock

Road of Anthracite

ALL SIGNALS OPERATED EXCLUSIVELY BY

BOSTOK.MASS.

BATTERIES
EDISON PRIMARY
Known

NEWYORX -PHIIABEIPHU - CHICAGO

a. Edlson-Lalande.

Formerly

FULL DESCRIPTION

IN

BOOKLET NO.

ftctorj.

iBIackDiamonii
4^.
4V

OBANOE,

File

new

JERSEY, U.

A.
Chlcifo Ofnce. 30*
S.

Works

>

New York
WABASH AVENUE

\g^

Olllw,

MANUFACTURED BV

4.

EDISON MANUFACTURING COMPANY

THE HART MFG.

M CHAMBEES STREET

HEATING S VENTILATJInTG

FOR INDUSTRIALAK'D PUBLIC BUII OIN'&K or ALL

CI A:.;--L.'3;

Twelv*

Medals
Awarded

at

International

49
49
49
49
49
ifi

49
49

Exposlllons

Of V l^OOUM

AKR ON S,\I,F, IX KV'KKY I.EAUINO HARDWABE
I.V THE VMTKU liiTATEH AMI> CAXADA.

hTOIlK

&.

&

H.

^

BUFFALO

BARNETT COMPANY,

PHILADELPHIA, PA.

^

CO.,

HARTFORD, CONN.

FOHG:i:.

COMFV

YqI.

$3.00 Per Aaira.

nXII.

Copyrieht.

1902.

Publislitng

Company, Chicago.

by Electrician

SIIVIPLEX WIRES ANOCABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

r/ie

"'""r.^hu'son""^
Monadnock Block, CHICAGO.

Simplex Electrical
I

lO State Street,

a Copy.

NO. 15,

CHICAGO INSULATED WIRE

CO..

CHICAGO, APRIL

152-154

BOSTON, MASS.

Galvanized Steel Stran.ds.

CRESCENT RUBBER INSULATED

WIRES AND CABLES
Katlonml Code Standard.

CRESCENT INSULATED WIRE AND CABLE

THE OKONITE

THOUSANDS

'"»'• Wires.

.mosfromlOllghtstoTOO. Wesell

S-^H^rdSSiSc";'.'"'"-

Factory,

CO.,
TRENTON, M. I.

I-T-E

I

'

'jorrent. Good
'•'

^^

IN USE.

Bipolar and Multipolar Motors
from Vn to 50 horsepower. Dyna-

CO., Ltd.

253 BroaHway, NewYork.

"»'" ""ie'

B3 ISjJclay'street.

Sole Manufacturers of

Okonite Wires, OI(onite Tape, Nlanson Tape, Caniiee

Wires and Cables.

Bak.re d>.nd Irvsulated

THE STANDARD FOR
RUBBRR IKSITI.ATION.
TRACE MARK.

LAKE STR.EET.

Co.,

1889—Paris ISxposition,
Medal for Bnblber Insulation.
1893—World's Fair,
Medal for Rubber Insulation.

;kON/>

SI.'ra„Sc'SSJ;i;.!-"-'!'ers.

10 Ceiits

11, 1903,

profits for agents.
Tlie Hobart Elec.Mlg. Co., Troy. Ohio

MAGNET WIRE

CIRCUIT BREAKERS
GUTTER ELECTRICAL CO.. PHILADELPHIA.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

All

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

SQUARE

M
U
3

TELEPHONE, TELEaRAPH AND FIRE ALARM CABLB6.

AND

u

Wires are tested

JONESBOBO, IKD.

at Factory.

(l>

ILLUSTRATED

GULAR.

No

SAFETY "
WIRE

3

C

14.

Ul

K
6lcctrka1
"

^

o

SupplfiS.

RUBBER COVERED

AND CABLE

O
a.

a.

3
''

Ul

CATALOGUE

O

RECTAN-

S

I-I

H

I-

ROUND,

Paranite Rubber Covered Wires and Cables.
»)

3

matihanan
eicftricalSupplyCo.

TRAOEMARK..

do.jzCorilandtStrocr,
N£Lw York

ma:jufachjked by

h-

z

-

Ul

Columbus Insulated Wire and Brass Co.

COLUMBUS, OHIO.

(0

Ui
CO

FOR EVERY ELECTRICAL SERVICE.

B.

IS/I

AUSTIIM & OO.,

CHICAGO REPRESENTATIVE.

THE SAFETY INSELATED WIRE & CABLE
WORKS:

114-110

Bayonne, N.J.

CO.,

LIBERTY STBEET,

H. Y.

HART &

CO.,

1702-1704
Monadnock BIdg,,

CHICAGO.

LIGHT
If

LIFE
The Longest

you want light to see objects below the lamp

SHELBY

USE SHELBY LAMPS.
THE COIL DOES

IT-IT'S

In^tonfflent

Waverly Park,

NEWARK,

ammeters, Wattmeters
and Voltmeters, for Alternating and Direct Current

These iDslrnmeots are
constructed u p o a t b e

prinsame general
regular

Oircuits.

ciple as our
Standard PorttWe Direct
Carrent Voltmeters and
Ammeters, but are much
larger, and the working
parte are inclosed in a

Bros..

Century

Paris,

France— E.

Onrportable inetrumeDts
are recognized as standards
throughout the civilized
world.

Our SemJ-Portable Laboratory Standard Volrmeters end Ammeters are
still

H. Cadlot, 12

better.

They are the most

relia-

ble, absolute standards for

Weston Standard Illuminated
Dial 5tation Ammeter,
Style B.

Rue St. Georges.

Xew

CO.,

SHELBY,

O.

FARIES ADJUSTABLE

Co.,

Portable Direct Reading
Voltmeters and ililllvoltmeters. Ammeters and Mil-

Station lostrments.

LONDON— EIHott

A TRIAL WILL PROVE OUR CLAIMS.

Weston Standard

Works, Lewlsham.

1900.

N. J

Illminaied Bial

neatly designed, daat-proof
caat-iroQ case which effectively BhieldB the inatruinentfi from disturbing Inflnences of oxternal magaet^e fields.

LAMPS.

LIGHT

THE SHELBY ELECTRIC

FLATTENED.

^ESTDB

Best Efficiency.

Pat. Oct. 20,

Other makes are

16 C. p. Horizontal are 14 C. P. Vertical
7 C. P. Vertical.

Life at

USEFUL

Laboratory use.
BERl.ilI-EtiropeanWeetocE3«otrtcal
Iiwtrumetit Oo., KlttBrBtntoe Ifo.St.

ITork Office— 74 Cortlandt St.

^ Permit

the Electric Light to
be instantly placed where it
Made for shop, factory,
is needed.
store, office, residence -In fact wherever the incandescent lamp is used.
5-

LAMP HOLDERS

V.-^

WE MANUFACTURE:
Ohandeliefs,
Portables,
Brackets,
Glustera,
Desk lamps,

Canopies and

and Styles of
Shades and Reflectorsm
AllSiies

Good» carried
by all principal
Jobberm.
abb

Send for
CataloguB Mo. •10,
Jumi- Imaued,

FARIES MFG.

CO.,

OECATURILL.
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TheElectoic StoraceBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

'Cbloribe Hccumulator"
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm,

Telegraph, Train Lighting,

PRICE LISTS AND DESCRIPTIVE BULLETINS

etc.

etc.,

FORWARDED UPON REQUEST.

SALES OFFICES

NEW ToBK,
100 Broadway.

PHiLADELpmA,
Allegheny ATe.
and 19th St.

CHICAGO.
Marquette Bldg.

BoBTOM,
60 State St.

Baltimobb,
Continental
Trust Bldg.

St. Louis,

Walnwrlgnt Bldg.

New York

New England

Detboit.

Michigan Electric Co.

Bldg.

G. F.

Havana, Cuba,
Greenwood, Manager,
34 Empedrado St.

& Wire Co.

American Steel
Chicago

Clbteland.

San Prancisco,
Nevada Block.

Worcester

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
We alTrays carry

a large stock of

CARBONS

WEATHERPROOF WIRE
for

prompt ihipments.

CONSUMERS CARBON CO.

Samples

and prices on application.

r~

AMERICAN BRAND
WEAThERPBOOF WIRE AND CAOICS

AMERICAN INSULATED WIRE

& CABLE

LANCASTER, OHIO,

CO.

Carbons

Main Office and Factory:
241-247 S. Jefferson St., CHICAGO, ILL.

.

For Incandescent Laihps
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
Ws »ll PUTINUM In any quantity, either large or small. We buy PLATINUM or anythlna
containing PLATINUM, in any quantity.

and

of all kinds

and

Everythinq

MANUFACTURERS OF PLATINUM
Newarli. N.

New

J.

Yorli Office.

U. S. A.

for all purposes.

IN

Else.

ALL SHAPES.

120 Liberty

Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
12
Akron Smoking Pipe Co
15
Allen Company, L. B
Allis-Ctialmers Company... 26
Alphaduct Mfg. Co
14
18
American Battery Co
American Conduit Company. 8
21
Amer. District Steam Co

Amer. Electrical Heater C0..16
19
Amer. EL Telephone Co
American Electrical Works.. 15
Amer. InsuL Wire & Cable Co. 3
AmericanKefl.&LightingCo. 7
Amer. Steel & Wire Company 3
Arnold Elec Power Stat. Co.. 18
Automatic Electric Co
18
Badt, F.

B

18

Baker & Company
BamettCompany,

3

G.

&H

——

26

Barron & Co. J. S
Beardslee Chandelier Mfg. Co. —
22
Beidler & Co., Francis
Berthold & Jennings
23
,

Blssell, G.

—

W

Bossert EL Construction Co. .26
22
Brooks, Hall L
Brown, Chas. L
18

—

Bryan-Marsh Company

.18
Bryan, Wm. H
Buckeye'Etectric Company .. 2
20
Buffalo Forge Co
Burch, Edward P
18
Butterfield, J.

F

--

Camp Company, H. B
Carman & Co., Charles Whitney
Carney Bros. Co
Carolina Loc. Pin

7
18

23
it

ilica Co. 23

& Alton Railroad. .. .16
—
C.&N. W.R.R
Chicago Die & Electric Co.. .15

Fahnenstock Transmitter Co.l9
Faries Manufacturing Co
l
FarrTel & Const. Supply Co.—

Jeffrey Manufacturing Co..
Jewell Electrical Inst. Co..

Chicago Edison Company .4, 16
Chic. Fuse Wire & Mfg. Co...—
Chicago Insulated Wire Co.. 1
Chicago Lumber & Coal Co. .22
..18
C. M. &St. P. R. R
Chrlstensen Engineering Co.IO

Felt

& Co. , Chas. E
Fisher Electric Company.... 18
"For Sale" Advertisements.. 16
Ft. Wayne Elec. Works., Inc.25
Fowler, John H
23
Fowler-Jacobs Company
23
Franklin Eng. & Elec. Co..,.—

Kartavert Manufacturing Co.—
Kellogg Swltchbdard & Sup-

Chicago

Columbia Incand. Lamp Co. —
Columbus Ins. Wire* Br. Co/ I
Commercial Elec. Supply Co. 5
Consumers Carbon Oo
3
Continuous Rail Joint Com15
pany of America
Coolidge, Marshall

H

Crescent Ins. Wire

&

23
1

.10

Crumb & Company, W. H .... 19
Cutler-Hammer Mfg. Co

15

& Mfg.Company

1

—

A W. Fuse Company
Dearborn Drug & Chem.Wks. 20
Diamond Meter Company
Dickey-Sutton Carbon Co. .. ,11
Diehl Manufacturing Co
23
D.

. .

—

Dixon Crucible Co., Joseph.. 20
Duncan Electric Mfg. Co.... 4
Dustin Co., Chas.

E

17

Economical Elec.Lamp Co.. .12
Edison Decorative & Miniatnre Lamp Department
14
Edison Mfg. Company
25
Edwards & Company
14
Electrical Engineer Institute.—
Electric Appliance Co
14

—

.

B
Central Electric Co
Central Manufacturing Co., .22
Central Telephone & 'El. Co 18

Electric Storage Battery Co.. 3
Electrician Pub. Company ... 18

Chase-Shawm ut Company... 10
—
Chesapeake & Ohio Ry

Evans, Almlrall

. .

Empire Wire Co

14
<fe

Fulmer Lumber

Co., D.

M

22

General Electric Company ... 4
General Incandescent Arc
Light Company
General Incand. Lamp Co
Gould Storage Battery Co ... 6
Great Western Smelting &
—
Refining Company
Green Fuel Economizer Co. 21
Gregory Electric Company
16

—
—

.

Cbl. Co.

Crocker-Wheeler Company

Cutter Elec.

—

Co

Ewing-Merkle Electric Co.

20

.

.

Hart & Company
1
Hart Mfg. Co
26
Hartford Steam BoUer Inspection & Insurance Co...—
Hellos-Upton Company
13
Hobart Elec. Mfg. Company. 1
Hoffman, G.W
16
.

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Hopkins & Co.. A. P
Huebel Company, C.J
Humphrey, Henry H
Mfg. Co
Maintenance Co

Illinois Electrical
Illinois

22

—

22
23
18

..16
16

Incandescent Electric Light
Manipulator Company
tndependent Inean.LampCo. 9
Indiana Rub. & Ins. W. Co.
1
India Rubber & Gutta Percha

—

.

.

—
—

Insulating Company
Intemat'l Corres. Schools . .
International Tel. Mfg. Co. ..18

CTox* C3lei»c»l£i«»cS

. .

IxxcSe^E

of

..20
.

Johnston, Thomas J

ply

15

Company

19,

Klein & Sons, Mathlas
Kohler Brothers

KokomoTel,

Kuhlman

&

&

Co.,

O. C.

20

Lindsley Brothers Company.. 23
Loud's Sons Co., H.

—
—

M

—
Maley, Martin
Maltby Lumber Company.. .23
Manhattan

Elect']

Supply Co.

1

Marinette Iron Wks. Mfg. Co.20
Matthews* Bros.,W.,N

Mayer EngineeringCo
McLennan & Company,

McNamara

K

—

Lumber Corapany
OkonfteComppuy. The
Orne Electric Co
Osborn-Mc rgan Co
Palste Co H, T
Paragon Fan & Motor Co
ParseU& Weed

1

18
12
17

—
/...12

Pendleion itGilkey
Perrizo & Sons
Phelan, D.
Phelps Company

22
E3

W

Phillips,

23

20

Eugene F

15

Phillips Insulated Wire Co.. 15
Phoenix Glass Company

—

..

Pignolet, L.

Brothers

23

,

Phosphor-Bronze
. .

IS

18

12

Machado & Roller

16

20

22

22

—

James

New England Butt Co
New York Central Lines
New York Ina. Wire Co

N. Y. Safety Steam Power Co.21
Nickel Plate Road
20
Noblett Co., E, J
Norton Elec'l Instrument Co. 18

M. C0....I8

El.

Electric Co.

Leatner Preserv. M. Corp
Leffel

—

S.

Co

20

M

14

Mechanical Appliance Co
Mechanical Boiler CleanerCo.

Pittsburg & L. S. Iron Co
Porter Cedar Company

23

Medora Milling Co

Racine Boat Mfg. Co

25

Metropolitan Tel.

A

El Co...

Relslnger,

22

Hugo

13

Replogle Governor Works.. .20
Reynolds El. Fiasher Mfg.Co.—
23
Reynolds, W. T
25
Roebllng's Sons Co. J. A

Mica Insulator Company
Midland Elec. Co
Minnesota Electric Co
Miscellaneous Advs
Monarch Fire Appl. Co

,

Sprague Electric Company. 14
Standard Pole & Tie Co
23
Standard Tie Company
£2
Standard Underg. Cable Co..—
Standard Vitrified Coud. Co. 10
Stanley Instrument Co
7
. .

Stanton,

LeRoy

W

18

& Son, W. C
23
Sterling Electrical Mfg. Co. .26
Sterling Electric Company...—
Sterling Varnish Co., The.... 14

Sterling

Stewart Electric Co., John A. 17
Stilwell-Blerce & Smith- Valle

Company

21

Stow Mfg. Company

20

Stromberg- Carlson Tel. Mfg.

Company

19

Sturtevant Company, B. F...26
Superior Cedar & Lumber Co, 22

Thompson Son & Co
Torrey Cedar Company ...
Turner Brass Works
Union College

16
.22

7
12

Valentine-Clark Co., The....—
Vulcanized Fiber Company. .26

Wabash R.R

-JO

Waclark WtreCo

Wagner

1

Electric Mfg.

Walsn's Sons

Co

7

& Company .... 16

Warren

Elec. Mfg. Co
Western Electric Company... 8
Western EL Supply Co. 12. 13
Westlnghouse
Electric
A
Manufacturing Company 24
1

.

Safety Ins. Wire & Cable Co.
Sargent & Lunay

Mouon Railroad
Monson Burmah Slate Co
Moon Mfg. Co., The
Morse Cedar Company

1

—

Sawyer-Man Elec. Company.—
18
Schott,W.H
Ifi
Schureman & Hayden

Munsell &Co., Eugene
Murdock Corporation

Shelby Electric Company ... 1
Simplex Electrical Co., The. 1
Simplex Elec. Heating Co. 15
16
Smith Co., S. Morgan
.

National Conduit A Cable Co,
National India Rubber Co. ..
Nernst Lamp Co
.

A.d^%rex*a:lsex3=LOi3.1:a

.

Spies Electric

See

Company

P^LS-e

18

O-

Weston Electrical Inst. Co. ..
Whitehead Machinery Co.. ..16
Whltmore. A. E
Wllmerding. C. H
Wisconsin Ceniml R R.... 16
I

Wolcott Bros
WoriMiHier ('.ompsny.

Young. A. B

C

H

..

22
.IS
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

^

STOCK.

Arc Lamps,
Circuit Breakers,

!

Ul

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams
•^

fj^

^* ^^

1,5*

1^ V^

ti5*

rj^ w?^

V^ ^* V* ^*

t5^

O*

tS*

C^ 5^ 1^

l5*

<^

(.5* t;

t5^ i5^ l5*

ti3*

t^

^i^ t5*

^* ^* ^*

t^* t5* *5* 1^*

^* ^* t^

t5*

t^

t^*

t^

^5"

^*

t»5^

^*

^J*

W* ^*

t5*

Street.

a
uO.
CHICAGO.

t^ t^ ^^ *^ ^* ^^ ^* i^ ^* ^^ t^

t?*

Iff*

5^ ^^ l^

^5* L?*

GENERAL ELECTRIC COMPANY'S

FAN MOTORS
SEASON OF

NOW READY FOR

1903

SHIPMENT.

WRITE FOR INFORMATION.

GENERAL
Chicago Office:

OFFICES, SCHENECTADY, N.

Monadnock

Sales Offices in all Large Cities.

Block.

^,,jj,jj.jj.jPj^»jf.j{.jj.jf,jf,jj,jf,jPjPjPjj,jf,jj,jf,jj,jf.j^^,

jj,

Y.

jPj^jj,jj,jPjj,jPjj,jj,j^jj,^

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRE NT LIGHTIN G AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
GOOD MAGNETS
SENSITIVE

LARGE DIAL

DUNCAN ELECTRIC MFC
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

CO.,
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44

THE
MAIN SPRING
or YOUR

OKONITE

f>

WIRES AND CABLES
OKONITE TAPE
AND

MANSON TAPE
THEY WILL NOT DETERIORATE
BUT IMPROVE WITH AGE.

INSTALLATION
IS

YOUR

A LARGE STOCK

IN CHICAGO.

WIRING.

USE OKONITE

€mtr^l CtelrtrCitm^mu^,
GEMEKAL WESTERM AOEMTS

264-266-268=270 FIFTH

AVENUE,

=

.

CHICAGO.

)
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NEW

YORK.
Storage Battery Installations
FOR-

RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

COULD

C, E-M-F

BOOSTER SYSTEMS.

SALES OFFICES:
New York, 25 West 33d Street
Chicago, Rookery Building
Pittsburg Engineering Company, Pittsburg, Pa.

Boston, 53 State Street

Century Electric Company, San Francisco, Cal.

WORKS: DEPEW,

TRADE MARK.

Bullatin Mo. 2, daacrlbing

N. Y.

"GOULB BOOSTER SYSTEMS," on

applloallon.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Contractors and Electric

AdlnsterA, Inc. Lamps.

Manipulator Co.

Inc. El. Lt.

AJicbors (Tel. A TeL)
Matthews A Bro., W. N.
Anniuic latore.
Edwards A Company.

Western Electric Co.
Westlnghouse Elec&Mfg.Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Babbitt

Hetal and

t^lder.

.„

^

Gr. Western Sm. and Refg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Bossert Elec. Const. Co.
Central Electric Co.

Chase-Shawmut

BellSt Bnzzers, Etc.
Electric Appliance Co.
Spies Electric Company.
Western Electric Co.
Western Elec Supply Co.

Belt Dressing.

^^,
^
Leather Preserver Mfg. Corp.

LeatherVreserver Mfg. Corp.

StartevantCc.B. P.

Boats.

,
^
Racine Boat Mfg. Co.

Boiler rieaners.

Mechan leal BoilerCleaner Co.

Boiler Compounds.

Dearborn Drug & Cbem. Wks.
Boilers.
„
IlllnoU Maintenance Co.
Steam Power Co.
N Y. SafetyMachinery
Co.
Whitehead
Boobs. Electrical.
Electrician Publishing Co.

Brushes.

^ ^
Electric Co.

Co., J as.

^

Points and
„

,

consumers Carbon Co.
Dickev-Sutton Carbon Co.
Elect.

Gastlnss.

,

Cbalns.

Wayne

Mfg. Co.
Elec. Wks.. Inc.

Western Electric Company.
Westlnghouse El. & Mfg. Co.

Coal and Ashes Handling Machinery.
Jeffrey Mfg. Co.

Colls and Slognets.
Allen Co.. L. B.
&, Company.
McLennan & Co., K.
Conduit and Conduits.

A.

W.
Brown. Chas.

S.

Repairs.

Spies Electric Company.
Western Electric Co.

Co.

Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.

Crocker-Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

General Electric Co.
Indiana Rub. A Ins. Wire Co.
India Rubber & Gutta Percha
Insulating Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.
.

Fibre.

FUes.
& H.
Fire Extinguishers.
Monarch Fire Appliance Co.
Fixtures. Gas and Elec.
Barnett Co.. G.

Bearaslee Chandelier MfgiCo.

Revnolds Elec. Flasher Mfg.
Co.

Flexible Shafts.

Crumb A Company, W.
Fell A Co.. Chas. E.

H.

Forges.
Buffalo Forge Co.
Sturtevant Co., B. F.

^Vire.

Central Electric Co.
Chase-Shawmut Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.

Roller.
Norton Elec'I Instrument Co.
Plgnolet. L. M.

Stanlev Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Weston Electrical Inst. Co.
Electro- Plating 9Iach*y.
Crocker-Wheeler Company.
General Electric Co.

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Electrical

Glass^v^are.

Steam— Hot Water).

General Inc. Arc Lleht Co.
Independent Incan.LampCo.
Nernst Lamp Co.
Phelps Company.
Elec. Co.

Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Lamps, Inc., Adjusters.
Manipulator Co.

Incandescent—
Replacers & Cleaners.

Lamps,

Co.

Heating and Ventilating Apparatus.
Buffalo ForKC Co.
Sturtevant Co., B. F.

Inc. El. Lt.

Manipulator Co.

Lamps,

IVernst.
Commercial Elec. Supply Co.

Lamp Co.
Lightning Arresters.
Nernst

Incandesent Electric Light
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulating Machinery.
New England Butt Co.
Insulators and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

General Electric Co.

Minnesota Electric Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Linemen's Climbers.
Klein A Sous. Mathlas.
Magnet Wires.
(See Insulated Wires.)

Central Electric Co.
Chicago Edison Co.

Mechanical Draft.
Sturtevant Co., B. F.

Electric Appliance Co.

General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Cot
Kartavert Mfg. Co.

Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo.. The.
Phillips Insulated Wire Co.
Simplex Electrical Co.

C*ox- .A.lt>l3.0.t>et:loaJ. Xt^CL&ssc

ture Lamp Dept.
Electric Appliance Co.
General Electric Co.

Inc. El. Lt.

Amer. District Steam Co.

A

Economical Elec. Lamp Co.
Edison Decorative A Minia-

Shelby Electric Co.

Graphite Specialties.

A

Chicago Edison Co.
Columbia lucan. Lamp Co.

Sawyer-Man

Phoenix Glass Co.
Elect. Supply Co.

Western

Evans. Almlrall

Osborn-Morgan Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Central Electric Co.

Electric Appliance Co.
Ewing-Merkle Electric Co.
Fisher Electric Company.
General Electric Co.
Manhattan Elect'l Supply Co,
Western Electric Co.
Western Elect. Supply Co.

and

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.

Buckeye Electric Company.

Chicago Edison Co.
Commercial Elec. Supply Co.

Inspection

Machado A

Junction Boxes.

Bryan- JIarsh Company.

Central Electric Co.

W. H.
Stanton. Le Roy W.
Wllmerding, C. H.

Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Jewell Elec'I Inst. Co.

Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Safety Ins. Wire A ('able Co.
Simplex Electrical Co.
Standard Underground C. Co.
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.

Lamps, Incandescent.

General Elec. Supplies.

Holders, Inc. liamps.

Elec.

F.

Central Electric Co.

Humphrey, Henry H.
Kohler Brothers.
Mayer Engineering Co.
Orne Electric Co.
Sargent & Lundy.

Electrical Instruments.

Eugene

Ijamps, Arc.

Stow Mfg. Co.

Beating (ExhauNt

L.

Wm. H

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo., The.
Phillips,

Kartavert Mfg. Co.
Vulcanized Fibre Co.

o£

Mining Apparatus, Elec.
Crocker- wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Plates.
Murdock Corporation.

A. Receptacles.
PaisteCo., H. T.

Soldering Sticks, Salts

and Paste.

Allen Co.. L. B.

Western Electric Co.

Speaking Tubes.
Central Electric Co.

IVippers and Pliers.
Klein & Sons, Mathlas.

Edwards A Company.
Electric Appliance Co.
Western Electric Co,
Western Elec. Supply Co.

Patent Attorneys.
Johnston, Thomas

J.

Phosphor Bronze,
Phosphor BronzeSm.Co.,Ltd.

Platinum Bought

Speed Indicators.
Weston

and

Meters.
Diamond Meter Co.
Duncan Electric Mfg. Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.
Stanley Instrument Co.
Westlnghouse El. A Mfg. Co.

Mica.
Mica Insulator Co.
Munsell & Co., Eugene.

American

Poles and Ties.
Beldler

A

Carney Bros. Co.
Chicago Lumber A Coal Co.
Coolldge, Marshall H.
Fowler, John H.

Kellogg Switch. A Sup. Co.
Lindsley Bros. Co.

LouO'sSons Co., H. M.
Maltby Lumber Co.
Medora Milling Co.
Morse Cedar Co.
O. C. Lumber Company.

Telephones, Telephone
Material and STVitch-

Tools.
Klein

Cedar A Lumber Co.
Tbrrey Cedar Co.
Valentine-Clark Co., The.
E.

Wolcott Bros.
Worcester Co., C. H.

Mathlas.

paratus.

Turner Brass Works.

Transformers.
Central Electric Company.
Chrlstensen Engineering Co

Crocker-Wheeler Company,
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.

Polish (Metal).
Hoffman, Geo. W.

Kuhlman Electric Co.
Wagner Electric Mfg. Co.

Co.

Fow^er Transmission
Machinery.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Jeffrey Mfg. Co.

Morgan.

Stilwell-Blerce Smith- Valle.

Pulleys.
Morgan.
Stilwell-Blerce Smith- Valle.
Co., S.

Rail Bonds.

Trucks, Electric Car.
General Electric Co.

Westlnghouse El. & Mfg. Co
Turbines, \rater Wheels
Leffel

American Steel & Wire Co.

Smith

Rail Joints.

&

Co., Jas.
Co., S. Morgan.

Stilwell-Blerce

Concinuous Rail Joint Company of America.

Refiners.
Gt.West.Sm.and Reflning Co.

American Refl. A Lighting Co.
Farles Manufacturing Co
Western Electric Co.

Re -IVin ding- Repairs.
Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

Sterling Varnish Co.

Vulcanized Fibre.

WaterWheelGoTcrnors
Replogle Governor Works.

Wires, Copper.
Amencan Electrical Works.
American

Cutler-Hammer Mfg. Co.
Western Electric Co.
Westlnghouse El. & Mfg. Co.
^ehooJA^ and Colleges.

Waclark Wire Co.
Western Electric Company.

Elecrflcal Engineer Inst.
Internat'l Corresp. Schools.
(.'ollege.

Wire, Bare.

Second-Hand Mach'y.

American

Dustin Co Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

A Wire Co

Electric Appliance Co.
Empire Wire Co,

III.

Okonite

Co., The.

Phillips Insulated
A.

Wire Co.

Roebling's Sons Co.,

J.

A.

Standard Underground C. Co.

Walsh's Sons A Co.

Western Electric Co.
Western Electrical Sup. Co

Wondivork, Electrical.
Noblett, Co., E.J.

Brothers.

J^d-vexrtlses33.exa-ts (See I*a.fi;e

Steel

Central Electric Co.
Chicago Insulated Wire Co.

,

Maley, Martin.

Co.

National India Rubber Co.
Okonlte Co., The.
PhiUips Insulated Wire Co
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Whitehead Machinery Co.
Slate.

A Wire

Electric Appliance Co.
Empire Wire Co.
General Electric Co.

Rheostats.

,

Steel

Central Electric Co.
Chicago Insulated Wire Co.

Midland Elec. Co.
Schureman & Hayden.

Maintenance Co.
Matthews & Bro.. W. N.
Scnureman A Hayden.
Stewart Electric Co John
Thompson, Son A Co.

Smlth-Valle

Tarnishes.
Vulcanized Fibre Co.

Reflectors and Shades.

McNamara

A Sons,

Western Electric Co.

Torches and Brazing Ap-

Sujierlor

Union

Ck>.

Central Electric Co.
Central Tele. A Elec. Co.
Fahnestock Transmitter Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
Western Electric Co.
Western Elec. Supply Co.

Pendleton A Gilkey.
Perrizo A Sons.
Phelan, D. W.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.
Reynolds, W. T.
Standard Pole A Tie Co.
Standard Tie Company.
Sterling & Son, W. C.

Co., St

Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

American El. Telephone
Automatic Electric Co.

Holcomb-Lobb Co.
Hopkins A Co.. A. P.
Huebel Company, C. J.

Porcelain.
Akron Smoking Pipe

Co.

boards.

Fowler-Jacobs Company.
Fulmer Lumber Co., D. M.

Whitmore, A.

A Wire

Steel

Storage Batteries.
Amencan Battery Co.

Co.. Francis.

Berthold & Jennings.
Brooks, Uall L.

Smith

Electrical Inst Co.

Springs.

Sold.

Smith

Slate Co.

Young, A B.

Western Electric Co.
Westlnghouse El. & Mfg. Co.
Mofogrs. (See Dynamos and
Motors K

Name

Monson Burmah

Sockets

Baker A Company.

Empire Wire Co.

Holmes Fibre-Graphite Co.

Blssell, G.

Duncan

Alphaduct Mfg. Co.
v\.merlcan Conduit Company.
Camp Company, 11. B.
Central Electric Co.
Electric Appliance Co.
National Conduit A Cable Co.
Sprague Electric Co.
Standard VUrlfled Cond. Co.
Western Elect. Supply Co.

Buffalo Forge Co.
Central Electric Co.

Globes

American Electrical Works.
Amer. Insul.Wlre A Cable Co.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

Co.

Dixon Crucible Co., Jos.

Badt, F. B.

Central Electric Co.
Diamond Meter Co.

Han

Chicago Edison Co.
Parseli A Weed.

& Mfg. Co.
mechan-

Schott.

Western Electric Co.

Coramntalor Compound.

Construction

El.

ical Engineers.
Arnold Elec. PowerStat'nCo.

P.
Butterfleld J. F.
Carman A Co., Chas.Whitney.

A

Conduit Rods.
Barron A Co.. Jas.

American Elec. Heater Co.
Simples Elec. Heating Co.
Western Electric Co.

Burch Edward

Circuit Breakers.
Ft.

Electric Heatins AppL,

Bryan.

Jeffrey Mfg. Co.

Cutter Elec.

Sturtevant Co., B. F.
Wagner Electric M/g. Co.
Warren Elec. Mfg. Co.

Westlnghouse

^
^
^
Chrislensen Engineering Co.
Smith Co.. S. Morgan.

Sturtevant Co., B. F.

Fuses and Fuse

Electrical and

Supply Co.

Maintenance Co.
N. Y. Safety Steam Power Co.
Illinois

Whitehead Machinery
Fan Outfits.

Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Insulated W^ires and Cables— Magnet YTires,

Allis-Chalmers Company.
Buffalo Forge Co.

Mechanical Appliance Co.
Parseli & Weed.
Schureman & Hayden.
Sprague Electric Co.

General Electric Co.
Sprague Electric Co.

Electric Appliance Co.
Relalnger. Hugo.

Engines. Steam.

Flashers.

Electric Rail-ways.
Crocker-Wheeler company.

Central Electric Co.
Chicago Edison Co.

line.
Marinette Iron Wks. Mfg. Co.
Parseli & Weed.

Central Electric Co.
Chrlstensen Engineering Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Co.

Green Fuel Economizer Co.

Western Electric Co.
enables. (See Insulated Wires.

Plates.

Electro. Co.

Dlotors.

Economizers, Fuel

b.

Chase-Shawmut Company.

Carbons,

&

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.
Whitehead Machinery Co.

Hobart Elec. Mfg- Co.
Holmes Fibre-Graphite Co.
Western Electric Company.

Western

Cuts.

Dynamos and

Buffalo Forge Co.

cV

Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.
Franklin Eng.

Blowers.

Engines, Cias and Gaso-

Sturtevant Co., B. F.

&

Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Cutter Elec.

Edwards A Company.

Gable Bansers.

Co.

Chicago Edison Co.

Central Electric Co.

Barron

Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.

Cut-Outs and Siritches.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Central

Cross-Arms, Pins and
Brackets.
Berthold & Jennings.
Carolina Loc. Pin A Mica Co.
Western Elect. Supply Co.
Western Electric Company.

Edwards A Company.

Ele Ta tors - Conveyors,
Jeffrey Mfg. Co.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Central Electric Co.

,

liight Plants.
Crocker-Wheeler Co.

3*
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THE H.

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
:

SALES OFFICES:

85 Hartford Building, Chicago.

170

HigK In the Air
Amid Storm arvd Wind

Broadway,

Mirror Reflectors.
A

TORCH E S
a

lineman's work

much

deep cone, for use with any srstem oE
incandescent electric light, where it is
desired to concentrate a very powerfal
light OD a small space. Lined with silverplated mirror-plate glass.
Increases the
light from twelve to fifteen times.
Most
valuable in show windows and over machines, work-benches, type cases, etc. etc.

easier.

These torches are superior

to all others for
electricians' and lineman's work. The Double
Jet construction of the burner generates the
maximum degree of mechanical heat, and the wind has little
effect on tliem.
They are unequaled for Brazing, Tempering,
Annealing, Fusing, Soldering, or any work requiring heat.

,

Thousands

of this style used In 5faow wlndowfl»
Get our Catalogue and Price*.

THE TURNER BRASS WORKS
Catalogae

23 N/Franklin Street.

York.

Silver=Plated

GASOLINE

make

New

PARAGON REFLECTORS

THE TURNER
DOUBLE JET
will

CO.

MANUFACTURERS OF=

Vitrified

Installers of

Room

CAMP

B.
:

"Camp" Standard

ELECTfelCiAN

&

American Reflector

CHICAGO

Lighting Co.,

271-273 FRANKLIN ST.. CHICAGO.

...WE

ARE PREPARED TO FURNISH

OUR...

SINGLE PHASE

SELF-STARTING

A. G.

MOTORS

WITH BACK GEARED ATTACHMENTS ADAPTED FOR
MOUNTING ON THE FLOOR, SIDEWALL OR CEILING
CLOSE THE MAIN SWITCH TO START THEM
AND THEY WILL TAKE CARE OF THEMSELVES

WAGNER ELECTRIC MFG.
ELECTRICITY FOR ENGINEERS.

FLOTATION
ECORDiNO
t-rA.Ni

:v Ri

OF THE MOVING PARTS OF

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,
sro Marquett» Building,

OMIOAOO.

•

^A/A.'r-^lVlE-^l

ACCOMPLISHED BY

A.I_L.

^

NSION..

CURRENT USED RK^^I

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOU-r IVIE-TKRS."
INSTRUMENT CO.,

GREAT BARRINCTON,

•

IN AIR

IVIAOIMETIC SLJSI
M^ L.OSSTANLEY

ST. LOUIS, MO.
U. S. A.

ERNATIIMO CURREIM-r
IS

tl^TI^IM.

CO.,

IMASS,, U. S. A.

PACIFIC COAST AGENTS:
{San pRAHoisco, Oal.
Los AHeZLBB, CUx.
SlATTUI, WaBH.

X
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W. E. Motor Driverv

EXHAUST FANS
AR.E

Efficient

and Economical

Peripheral

Shaped
Blades

Fully Described in Bulletin 5020

— Sent

on Request.

Westerrv Electric
C/OITVpfiirVy

Chica^go

Denver

Satint Louis

New York

PhilaLdelphiaL

v^^^''™H.
INIERGROUND CONDUIT

Absoluiaif

OUR
CONDUIT

—
Insulation

Electrolysis-Proif,

Moisture-Pnof,
Non-Cornsive,

IS
^

Test,

66,000

Non-Abraaive,

VOLTS.

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

AMERICAN CONDUIT COMPANY,
MANUFACTURERS OF

\ifj^3mmgu&'m
BITUMINIZED FIBRE.

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Mac/ Strtet, Los Angeles, Cal.

(Patented.)

FACTORIES
Chester. Pa
Chicago, III.
Los Angeles, Cal,

—
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The Chip on

his

Shoulder

JVhere JVe Stand.
Wc

don't ask for your business on senti-

—

but because you can get more
mental grounds
for your money here than elsewhere.
We have gone into this business to stay.
We want your sample order but we will not fill it
That shall be one of our
with sample lamps.
Independent
to make our lamps on sucl
cardinal
And we are.
high plane that the run of our factory will suit you.
We think we can hold trade better with a good
average product than by sending you a few picked lamps, and after.
wards "picking" you.
You will find our lamps not wonderful but good thoroughly
good. As represented, or your raoney back. There are only four factories in the country that make as complete a line. Write to-day for
Round lamps, high-volt lamps,
prices on regular lamps 2 ;to 50 c. p.
Street Railway lamps, or Bunghole lamps. Prompt shipments. Close

—

selection,

.HCAHbESCENT
,

,

LAMP

.

CO-

'JanufactureRSO^

No
Beautiful

obsolete

new

machinery

factory

I

The

thoroughly

most

^

equipped

If

?fi«.

„

modem
methods

THE INDEPENDENT INCANDESCENT
LAMP

CO.

-

CLEVELAND, OHIO.

-

oFF?cTRolE%mLDING'^-

WESTERN ELECTRICIAN
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VITRIFIED

CONDUIT CO.
39-41 Cortlandt Street,

NEW YORK.

LARGEST FACTORIES
EXCLUSIVELY

.

CONDUIT

.

IN

AND

THE WORLD
.

INSULATORS

ANNUAL CAPACITY
2, 3, 4,

Manhattan

25,000,000

Ft. Conduit.
10,000,000 Insulators.

Multiple Duct.

Single Duel.

6 and 9 Duct.

Ttiird Rail Insulator.

"SHAWMUT"
ENCLOSED FUSES

RE.STANDARDIZED TO DATE TO MEET THE UTEST REQUIREMENTS OF THE NATIONAL
BOARD OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.
THE NEW SHAWMUT INDICATINCIFUSE.
<H^^^'--

tij^

oW

Indicating Type P fuse, showing red indicating disc.

#pii|

.1)
Fuse, blown.

CO.,
CHASE SHAWMUT
MANUFACTURERS,
-

New York Representative:
WM. S. BROWN. 39 Cortlandt
New York City.

•

St.

THOMAS

G.

Boston,

Western Representative:
GRIER CO., 128 W. Jackson Blvd.
Chicago, Illinois.

4 4

Electrical

Ceco''

Machinery includes:

Direct Current

Motors and Qenerators.

Alternating Current
Catalogue

Generators and Transformers.

27.-

Christensen Engineering: Company,
350 K.

W. 3-PHASe "CECO" ALTERNATOR.

MILWAUKEE.
CHICAQO: Merchants Loan

& Trust BIdg.

PITTSBURG:

Gellatly

& Co., Times

BIdg.
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The Warren

ri

Alternator
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

Recent additions
etc.,

1000
1500

to our

shop plant,

ENGINE TYPE.

new

tools, electric crane,

afibrd us increased capacity to manufacture sizes

KILOWATT
KILOWATT
BULLETINS ON A P P L

up to

Ma^chines of tKe Engirve Type a.nd

Ma^chines
I

of

CATION-THEY

tKe Water WKeel Type.

TELL VOV ABOUT

IT.
'^

Rumsey

Electrical M'f'r's' Co.,
St., Philadelphia, Pa.

1211 Filbert

^rr[n]^tiiic]P.@.
SANDUSKY, OHIO,

C.

W. Bobson,
Waco, Texas.

U. S. A.

Western Electrical Snpply Co.,
Coho & Company,
Thos. Hair & Son,
St. Louis, Mo.
114 Liberty St.. New York.
Detroit, Mich,

H. B.

Kllbonrne & Clark Co.,
815-817 Second Ave.,
Seattle, Wash., Pacific Coast Agts.

O A R B

A.

. Searles,
1200 Fisher Bldg.,
Chicago, IlL

IM

THE DICKEY SUTTON C4RB0]VC0M^NZ
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, bRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

WE MANUFACTURE

WESTERN ELECTRICIAN
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SAME LAMP WORKS ON BOTH A. C. and D.C.CIRCUITS

NEW ARC LAMP! OSBORN-MORCAN
We

also build arc

lamps

for

SEND FOR FULL DESCRIPTION.

ALL OUR WIRES

Crimshaw.
pass Inspection and carry the above

NEW YORK
114. 116

&

MAIN OFFICE:
118 Liberty St.,

TRADE-MARKS

Raven White Core.
lags. We also manutacl nre Crimshawand

BRANCHES:

Schenectady.N.V.

I

„2l,",',^^Xi St.

and Splicing

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

Compounds.

For Porcelain or Clay Insulating Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,

Transformers

Founaedi795

\

ESGISEERING SCHOOL. ESTABLISHED

1845.

KUHLMAN ELECTRIC CO.
ip*r».

Civil

SEktlL^^N^D^'J:

Raven Black Core.

Com petition Tapes

on our

tfM^^A

Courses

CO.,

INSULATED WIRE COMPANY,

New York.

UNION COLLEGE

ALL CIRCUITS

MOCADORE, OHIO.

and Sanitary Engineering
SSonof PROF. O. H.

LANDRETH

The Simplest, Most Practical and
Economical Turn-down Electric Lamp

Consulting Engineer Ne'W York State Board of Health.

ever Invented.

The ECONOIVIICAL
2—

1— Pull

For variation In light turn bulb one
string for bright or dim. Style
or the other. Write for booklet and prices. All voltages and bases.
style

Undergraduate and Graduate Courses

ECONOMICAL ELECTRIC LAMP

Electrical Engineering

K^of

PROF. C.

P.

STEINMETZ

CO.,

facilities offered

For information

address

New

York.

OnC'Ualf Horsepower.
complete. We sell all necessary casiiogs. muterials and detail
drawiiiea for 816.50. Forreal work— not
a toy. 150 revolutions per minute. Upright or horizontal form, Ftnl&hed parts
sold separately. Runs by sras or gaso-

SLATE AND MARBLE.

President or Dean of
Union College.
::
::
::

the

line.

Write

PARSELI, & WEED.
129-131

NEW TYPE

M OLONE Y TRANSFORMERS
Highest All-day Efficiency
Electrically

\

Lowest

Possible

Regulation

We

will

ship

they not be what

Core Losses

and

them on

we

Commercially

and

Ventilation

days'

thirty

Perfect

trial,

should

claim for them, return and

we

pay freight both ways.

Western Electrical Supply Co.
ST.

For boys and men '»-lth a mechaoWrite tor circular 16,

ical turn.

Fair Haven, Vt.

for

CataJoeue B.

)0ttt0mtm»** »P* P4**

will

St..

Worth tlOO

ELECTRIC SWITCHBOABDS,
Exceptional

123 Liberty

The Franklin Gas Engina

McNAMARA BROS.

Special Electrician General Electric Co.

through the co-operation of
the General Electric Co.

way

in

LOUIS. MO.. U.

General

Sales

S.

A.

Agents

W.

31st Street.

New York.

WESTERN ELECTRICIAN
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ELECTRA FLAME LIGMT
HIBHEST IHTEHSITY

MARVELOUS EFFECT

intensity and brilliancy of light is three

The

"ELECTRA" Flame Light
Carbons are suitable for

times

types of Open Arc
Lamps, either direct or

that of regular

all

"ELECTRA,"

altematingcurrent.wlth

times that of other carbons, maldngthem emi-

slight charge in regulation of lamp.

and

five

nently suitable for all
special
lighting
purposes.

HUGQ REI5INGER,

Sole Importer,

Broadway,

11

New York.

ACCUMULATORS.

H-U.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Pullerton Ave., CHICAGO.

WESCO ELECTRICAL
WE CARRY

IN

one of the most complete

ST.
lines

SUPPLIES

LOUIS STOCK
of

supplies

and construction

material in the U. S., and are prepared to ship

promptly any-

thing pertaining to the operation, maintenance or equipment of
Isolated Plants

and Central

Stations, Electric

Railways and Tele-

phone Lines and Exchanges.

We
guarantee
as

they

We

handle nothing but the
is

can
issue

back of
be on

all

to

best

our goods.

Our

first-class

catalogues

You ought

very

material
prices

and

our

are as low

material.

covering our

have them.

various

lines.

_ _,

WESTERN ELECTRICAL SUPPLY CO.
ST. LOUIS,

MO., U.

S. A.

WESTERN ELECTRICIAN
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EDISON MINIATURE LAMPS

Our Customers Say Som

Have been

qf

^Wfe

not only the price ofaa arc lamp— that's not
Repairs, delays. Inferior results.
the end.
Increased expense In maintaining and In
operation— these all add to the cost.
It Is

v^k

I^r
wW

the

cuts out

trouble

Miniature and Candelabra Sockets

M.

Company,

a

:s

•

AMMETERS,

Four Grades to suit all Requirements. Non-Corrosive, no Carbon Bisulphide.
Impervious to Moisture, Oil or Acid. Send for Price List and Samples.

MICA INSULATOR

Beduces the working capsciiy of a
motor or dynamo, wears out the commutator, wastes power and ntay cause
may be avoided It you use
The onlv article that will PREVENT

For TestinsBalteries and Battery
Circuits,

Locating Faults,

Grounds,

m

etc.

fire.

All this

ACCURATE.

RELIABLE.

>•>....

SPARKING.

Send for Circular.
L. M. PiCNOLET,

* * *

78-80 Cortlandt St,

NoW

YORK,

tator

in

Will keep the

f^l\k^^pC^

Commu-

eocd condition and PRE-

VENT CUTTING.

N. Y.

Absolutely Will Not

60 Cents per

«i^(

CO.,
CH1CA.GO.

PCEj-w ttoick:.

SPARKING

POCKET SIZE,

Qeneral Electric Company, Harrison, N. J.

HIGH INSULATOR FOR ARMATURES, FIELD COILS, SPOOLS,
TRANSFORMERS, MOTOR FRAMES, CAR TRUCKS, ETC.

COMPOUND
VOLT

Receftacles.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAGO.

::

C.

I.

and

and saves money.

Electric Appliance
ELECTRIOAL SUPPLIES,

the World

Serviceable, Economical, Reliable.

r^Sl
It

twenty years
of

and are today more largely used than
all other makes combined.

1^^

The A-B Is simple and correct In Its mechanism
—Is a perfected and practical arc lamp.

for

The Standard

S5.00 per Dozen.

Stick.

SEND i'OR FREE SAMPLE STICK.
For sale by

K.

McLENNAN

all

&,

supply houses, or

CO.

Gam The

Brushes.

ELECTRO-

wIU put that high gloss on the
Commutator you have so long sought
It

MECHANICAL

After.

909, 100 Washington

Sole Manufacturers.

St.,

Chicago.

GONG.

STERLING EXTRA INSULATING VARNISH.
Extra Black Finishing Yamlsh,
Sterling^

Sterling Black Air Drying Varnish,
Sterling Black Core Plate Tarnish.

THE STERLING VARNISH

CO.,

THE STERLING VARNISH CO.,

Brougham

Pittsburg, Pa., U. S. A.

St.,

Blacklrlars Road, Salford, Manchester, Englanll.

#
ALPHADUCT MFG.
522 W. 22d

Street,

NEW

CO..
YORK..

tfiViPlivti

Wllvt,

Sales Agencies:

CHICAGO: W. M Porter,
303 Fisher Building.
NEW YORK: William S. Brown,
39 Cortlandt Street.
Chase-Shawmut
390 Atlantic Avenue.
TORONTO: C. W. Bongard,
78 Bay Street.

BOSTON

:

Co.,

entirely

is

100 William St.,N.V.Cit3
City.

HAGNET WIRE AND BARE
AND TINNED COPPER WIRE.
FACTORIES, LISBON,

in

iron

is

single stroke.

\\E.w^om(,

''"'f^S°ST%'cT^\60W. VANBURBSST.

N. H.

encased

weatherprooi.
The
mechanism is very powerlul and
gives 375 blows to each windContinuous ringing or
ing.

and

Hy

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED PIPE FOR CONDUITS.

Executive Offices, Times Building,

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK, N.

LUNDELLFANS
Dealers desiring quick sales and satisfied customers should handle
Lundell Fans. They are economical in current consumption, run
easily and quietly, are the most durable and give the most breeze for
the amount of current consumed. Orders should be placed as early
as possible to insure prompt delivery. Lundell fans are the universal favorites.
Write for new booklet No. 03307.

SPRAGUE ELECTRIC COMPANY
NEW YORK

CHICAGO

BOSTON

ST.

LOUIS

BALTIMORE

Y.
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PRANK
C.

EUQCNE

N. PHILLrPS, Presiocnt.

H.WAOENStlL, Trcaburer.

F.

PHILLIPS,

E.

Generai. Manager.

ROWLAND

C, R.

REMINGTON,

Jr.. Sec.

WORKS,
AMERICAN ELECTRICAL
PKOTIDENCE,
R.

-

IS

PHILLIPS, VicE-pRis.

I.

"HOW'S YOUR LINE GUYED?

jj

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yokk

Store, AY.

Watson. 26 Cortlandt

J.

CmcAQO Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips'

St.

Works.

Electrical

MAIN OFFICES AND FACTORIES, PHILLIPSOALE,

Electric Heating Apparatus
SEND FOR 64.PAGE CATALOGUE.

THOMAS

J. JOHNSTON,
Counsellor at Law,

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

66 Broadway,

No.

Cambridgeport, Mass.
CHICAQO, Monadnock

R.I.

Six Years with General Electric Company.

NEW YORK

-

Patent Causes.

Block.

CITY.

Paient Soliciting.

CHEAPEST

DODGE SUBSTITUTES (?)FOR

ru SOLDERING

THEA II

I

EVER SPILL YOUR ACID BOTTLE?
Full Size

ALLEN

BY THIS

WRITE DSFOR
INFORMATION.

on a pink

-

Stick Free for Trial.

Si,n.IUJC.

You Protect Yourself.

I

BiALLEN COi,

CHEAPEST LAST.

STICK

MAKES SOLDER FLOW
WE PROTECT YOO

Label

Li

FIRST.

WE

LIKE TO BE ASKED
QUESTIONS.

Inc. Sole IVIanufacturers,1334ColumblaAve. CHICAGO.

RAIL JUINT COMPANY
OF AMERICA.

CONTINUOUS

GENL. OFFICES

,

CENTURY BLDG

,

NEWARK,

N.

J.

OVER FIFTEEN THOUSAND

^

r^r^

:

(15,000)
j^^-Xl^

tTi

MILES

IN USE.

Award in its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo,
1901.

Hieliest

W.

IM.

MATTHEWS
^ BRO.
603 CARLETON BLDC,
ST. LOUIS.

Sole

Owners

We manufacture our
Patented August

Maxstadt Patent No. 655,905

of the

joints under

14, 1900,

i^'

tlie

patent we

advertise.

the United States and Foreign Countries.
Tbiscut represents the
kMaxstadt patent Improvled American Joint, ready
Ffor use.

Made

in copper

^and tinned steel, for copper and galvanized iron
wire. This joint is absolutely perfect and costs

No. 882.

less

money than any

other

joint on the market.
Our Tinned Steel Joints are especially adapted tor iron wire,
give entire satisfaction wherever used. Prices and samples on application.

This

and

illus-

tration represents one
of the many

dlfferen t
styles of
ilaxstad t
FusR Blocks
and Fuse we
manufacture
We can aUo
furnish

fu-

paper
wire and
ses,

sleeves, fuse
linKS.

for

Write

prices
no 410

and samples.
Patented March 31 1891

Manufacturers of the Maxstadt Patent Improved American Joint.

CHICAGO DIE & ELECTRIC
87-91 W.

LAKE STREET, CHICAGO,

CO..

ILL.

I

NATIONAL CODE STANDARD
"0. K." Weatherproof Wire.

Slow

-

Bnrning leatlierprflof

and Slow-BnrDing Wire.
Prices and

Samples on Application.

Phillips Insulated
Office

Wire Co.

and Factory: PAWTUCKET,

R.

I.

Worm's-eye View.

.

WESTERN ELECTRICIAN

i6

WAXTED, FOB

SAI.I; and

WA.WT COl>VnS

timilar

SECOND-HAND

advertise-

tuords or less), $l.Jo an
insrrrion; additional zvords 3c each.

ments

ijo

P0SIT103r

advertiseWAXTED
or
00 an

ments {JO zuords

less).

Sf

words

irr'inn: f^Hdilional

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Dynamos and Mofors.

in-

2C each.

We

Invite correspondence
with those wishing to
buy or seii.

POSITION WANTED.
As superintendent of electric-llgbtor waterworks plant. 16 years' practical experience In

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in tbe Holyoke Testing Flume.
Parties having power plants which are unsatisfactory-, and those contemplating the improvement of powers, will And it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REOUIRBiHBNTS
.^-v^ii^omc.-.

Am

now
this business. Results guaranteed.
emploved as superintendent of large plant but
desire a change. Keferences. Address BOX 192,
care Western Electrician. 510 Miirquette Build-

AND SEND FOR CATALOQUE.

ing. Chicago.

scHUREMAN s HAYDEw. S.

POSITION WANTED.

140 S. Clinton

As engineer and electrician Nine years* practical experience In electric work. Understands
repairing and Instaltlng of dynamos, motors,
and construction. Will accept steady place at
reasonable j^alarv any lime after April 15ib.
First -class retere'ncesas to character and ability.
Address BOX 193. care Western Electrician. 510
Marquette Building. Chicago.

Receiver's
Notice

FOR SALE.

Wayne Trust Comt any

new.

MOTORS FOR
\

—10 H.
Form

Chicago.

-

P, Motor 3-phase.
L.

Said sale will be

for cash.

FERDINAND EICH,
Receiver.

220-voU

GUNS

H. P. Motor 3-ptaase, 60-cycle, 220-toU
Form K.
1—15 H. P. Motor 3-phas?, 60-cycle. 220-voU
Form K.
Manufactured by General Electric Co., practt
cally new and In perfect condition.

1—20

BADGER BOX & LUMBER

made

SALE.

60-cycle.

lllec-

Light Company, will sell at i-ulilic auction.
at the north door of the power house of said
Light Company. In tbe Citv of Plvmouih. said
County, on the 20th day of April, 1903, at 2
o'clock p. m.. tbe following described real and
personal property, to wit:
All that part of out lot fifty-six (56) InNilesand
Serings Partition of out lots In the town, now
city, of Plymouth, that Is not now used by said
City for its waterworks building and plant, together with the entire electrlc-ligbiini,' pant
thereon situated and therewith connected, including all the buildings, machinery, fixtures,
appliances, poles, wires, lamps, tools, fuel and
supplies of all kinds, also, all its rights, privileges and franchises for electric lighting, and
all contracts held and owned by said Company.

1-20-voU. 4-pole D. C.

BIdg.,

Tbe I'lymouth

Ys.

trie

STEPHENS & TYLER,
Monadnock

hereby given that the undersigned,

is

ihe Marshall Circuit Court of Marshall County,
Indiana, made on March "JS, 1903. in the caii^e
therein tried and determined, entitled The Fon

quette Building. Chicago.

Nearly

CO., Grand Rapids,

CO., York, Pa.

IT.

S.

Army

$1.00

STREET RAILWAY, LIGHTING AND POWER.

Sale.

The Plymouth Electric bight
Compaoy, pursuant to ihf order und decree of

Hxiure work. A eas plant will be In operation
by June, nece-'j-itating many changes in combination rt.\ture9 and much new work. Splendid
opportuntiy to locale In Colorado. Owner has
other Interests demanding attention. Address
BOX 194. care Western Electrician, 510 Mar-

revolutions.

MORGAN S MITH

Chicago.

the Receiver for

I

Generator, 750
Guaranteed.

St.,

Repairs and Segond'Hand Machinery.

In growing 'olorado city of T.OOi'inbabiiants.
electric business comprising house wiring and

One 300-Ught. 17 Kw..

April II, 1903

EACH.

guns, as curiosities, for cosey cor-

ners, dens, etc.

Walsh's Sons & Co ,26mashlngt(in $t.,Newark,N J.

Wis

Northern Wisconsin Resources.

Write for List of Machines.

ILLINOIS ELECYlilCAL MFG. CO.. PEORIA, ILL.
I

I

AL.

|

,

ENGINES.

I

1
'

34x60950- H. P. International Power Corlisc.
28x48 750-11 P. llnrrisUou le EccentricCorliss
23x60 450 H. P. George H. Corli=s.
20x48 300-H P. Harris Corliss.
18x42 250.H. P. Greene Corliss. Dl). Eccentrics.
14x36 135-H. P. Hamilton Corliss.
12x36 100-H. P. St. Louis Corliss.
12x36 100-H. P. Hamilton Corliss.
24x48 500-H. P. Buckeve Automatic.
15and 23x17 300 H. P. Mclnto.ih & Seymour

RY. GENERATORS.
4— BOO K. W. Gen'l Electric.

CO.,

Davenport, Iowa.

!— 90 H.

P.

1-50 H.

P. tubular.

ALTERNATORS.

tubular

1—400 K.W.Wood. 2 phase.
2—150 K. w. st'nley 2 phase
2—120 K.W. G. E. S. phase.

ENGINES.
1—250 K. W. Walicer.
2—150 K.W. Edison bl-polar. 3—18x30x18 Westlngbouse
1—120 K. W. C. & C, 6 pole
1— Twin Engine 16x38 Watt» 2— 75 K.W. Stanley 2 phase.
1—100 K. W. 0. & C. 6 pole.
Campbell.
4—60 K. W. G. R. S. phase.
4—100 K.W. Gen'l Electric.
2-15x23x17 Mel. A Seymour. 2-30 K. W. Westlngbouse.
3—100 K.W. Edison bi-polar. 1—22x33 Buckeye (new).
4-60 K.W. Edison bi-pol»r.
1— 18Hxl8 McI. & Seymour
6-D62 K. W. T. H. bi-polar.
1-16x18 Erie Oily slide yalye,
1—50 K. W. Detroit. M. P.
ARC DYNAMOS, ALL
1—20x42 Fitchburg Corliss.
1—45 K. W. Ft. Wayne, M. P. 3—16x16 Erie Ball.
SIZES AND TYPES.
1-14x36 Allis Corliss.
BOILERS.
2—13x21 Buckeye Automatic.
6—200 H. P. Heine watertube 1—18x36 Cummer, 4 valve.
1-375 H.

3—350
1—267

Northern Wisconsin offers th« finest opporfor manufacturing ana settlement.
Fine grazing lands hardwood timber ami splendid soil for the settler; iron ore, clay, marl
and kaolin for the manufaclurpr. are awaiting
tunities

* Wilcox Watertube Boil.
& Wile X Watertube BoiL

HEATERS, ETC.

H. P. Heine Watertube Boilers.

WHITEHEAD MACHINERY

Babcock

P. ExcclsiorHealer.
SOO-H. P. Wheeler Heater.
300-H. P. Baragwanath Heater.
200-H. P. Kroeschell Heater.
150-H. P. Berryman Heater.

Heine Watertube Boiler.

P.

1'.

500-H.

BOILERS.
1— 325-H.

P. Babcoclc

2—150-11.

2—72x18 Tubular boilers, 125 pounds.
3—72x16 Tubular hollers, liio pounds.
3—66x16 I'uhular boilers, mo pounds.
2—60x18 Tubular boilers, llli) pouuds.
6 — 60x16 Tubular boilers. 100 pounds.
1—56x16 Tubular holier, 100 pounds.
2—54x14 Tubular boilers, 100 pounds.

Tandem Compound Railway Engine.

2—300

2— 250-H.

P.

1 — 14x14 Weston Automatic.
2-13x12 ArmlDRton ASims.
Abendroth A Root 1—12x12 Harrisburg.

National watertube
Climax watertube.

H. P.
U. P.

THOMPSON, SON
114-118

I-2.1O H. P. Sterling watertube 1—11x16 Stralghtllne.
1—100 H P. locomotive type. 1 - 9x9 New York Safety.
2— 150 H. P. tubular.
3— 7x7Xi Westlngbouse.

&

CO.

Liberty Street,

NEW YORK

CITY.

those who seek tbe opportunity. Transportation facilities are of the be.'it. Jntere.sting booklets, maps, etc., are jours for the asking.

W.

H. KILLEN, Land

&

ATE. Established
Industrial Cotn'r;

C3

Ry..

years. Solo

U.S. METAL

JAS. C. POND, General Passenger Agent,
Wisconsin Central

ie

'OLrSHES ALL

MILwaUKEE.wis.

METALS.

POLISH

ELECTRICMf
CHICAGO
J^-62 S.CLINTON

250

FOR SALE.

W. Westlngbouse, with

exciter.
1—200 K. W. Stanley Inductor, with exciter.
2—200 K. W. Wood (9 bearings), with exciter.
1— 150K. W.Slattery (3 Dearlngs). Big bargain.
2—150 K. W. General Electric monocyclic.

2—120 K. w. Westlngbouse.
1- 120 K. W. General
12—120 K. W. General

2—
1—
462—

Electric type A S. 120.
Electric type A. 120.
S. UO.

90 K. W. General Electric type A.
90 K. W. Westlngbouse.
75 K. W. Wood.
60 K. W. General Electric A. 60.
60 K. W. Westlngbouse.

machines.
Large
Send for monthly bargain sheet with complete
All apparatus
list and net prices of machines.
fully guaranteed.

H. N.

G. E.. 60 cycle, A. S.
lype 1,100 or 2,200 volt alternators.
Ft. Wayne, 2,00o volt alter-

150 K. W. 60 cycle
nator.

120 K. W. and 60 K. W. G. E

PERFECTION IN XRANSPOKTATION
IS

j

|

[

FURNISHED BY THE

CHICAGO & ALTON RAILWAY
heaviest steel rails, laid on a roadbed
crushed rocic, malie its tracks the
smoothest. Over this dustless highway are
run the most palatial trains in the world
—the acme of luxury and comfort.

j

:

No. 5

list

1

MAINTENANCE COMPANY,

ELECTRIC HEATING APPLIANCES
....OF

"THE ONLY
I

cycle, 1,100

1625 Marquette Building, Chicago.

AMERICA'S MOST POPULAR RAIIWAY-IUSTIY TERMED

j

133

The
of

1

ILLINOIS

,

volt alternators.
Direct current 110 volt generators all sizes.

Write for our complete stock
|

stoclc of direct-current

•

180 K. W. and 120 K. W.

H. P.

20xl8Ball, 250H. P.
12x12 Ideal, 90 H. P.
10x13 Frost automatic.

ready for Immediate delivery.

Alternators 125-133 cycles, 1.100 volts.

Fflt.L

nOFFMAN

FOR SALE-ENGINES
13 and 20^x15 ArmingtOD & Sims, cross compound, 260 U. P.
12 and 24x18 Williams tandem compound,

ST.
All dynamos, motors, meters and transformers
listed by this Company are at their warehouaes

1—400K.

5flMPUE5*5ENT

I I Geq.W.
295.E.Wfl5HiML;

Bb

Chlcaso,
Ceo.

j.

Nt.

W.i^Y"
BETWEEN
LouIn, Kniuai, City and Poorla.

CH.VRLTON, Gen.

Prts.

Agt-. Chicago.

ALL

KINDS....

AMERICAN ELECTRICAL HEATER COMPANY,

«

111.

,

17«id

19 Spencer Street,

DETROIT, MICH.

I

FENNER, President

J. F.

RUSSELL W. KNIGHT,

BLAUVELT, Agent

Treasurer

IVI
MANUFACTURERS OF

IVI

hinory for nsulat-i ng

I
Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing

tri

\A/ir

il

and Measuring Machines. Cable Covering Braiders

PROVIDENCE.

304 PEARL STREET,

R.

1.,

U. S. A.

REPAIR SHOPS
EDISON COMPANY
CHICACO
TELEPHONE MAIN
76 M ARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,

Machine and Carpenter
Work of All Kinds

Correspondence Solioi'ed

FIRST-CLASS EQUIPMENT THf

Motors, Arc Lamps,
Fans, lnstrument.5.

—

.

WESTERN ELECTRrCIAN
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WE BUY AND SELL ALL KINDS

We Buy or Sell

Steam

Electrical and

MACHINERY
Watson Back-Geared Motor.

DIRECT-CONNECTED
on

frames for H,
I,
IM, 154, 2 and 3
'A, V,, M,
horsepower with speed reductions of from 5 to
Built

five

I

Multi-polar type with cast

dynamo

frames

steel

ventilate

form

and

wound

coil

armatures.

An

efficient,

durable motor

built for lasting

and severe

use.

We build special

motors and

dynamos for special purposes.

UNITS.

General Electric 500-550-volt Generator, direct connected to
Tandem Compound, 16 and 30x48 Whetherill-Corliss Horizontal Lefthand Engine.
200 kw., Westinghouse, M. P. 8, 500-550-volt Generator, direct connected
to 18 and 30x16 Westinghouse Engine; generator entirely rewound and
engine in excellent condition.
1874 kw., Weatinghouse, M. P. 8, 120-volt Generator, direct connected to
Westinghouse Compound Engine.
50 kw., Commercial, M. P., 125 volts. Compound Wound Generator, with
84 and 13x12 Armington & Sims Tandem Compound Engine.
One
year old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-volt Westinghouse Generators, direct connected to self-oiling
Ball Engines.
25 kw., General Electric, 110 volts, 4-pole, Compound Wound Generator,
with 9}xl0 Armington & Sims Engine.
2 25 kw., 125-volt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.
300 kw.,

MECHANICAL APPLIANCE
COMPANY,

Ml
Send

LWAU KEE.

1

MINNEAPOLIS.

3

1-200 kw., M. P.

—
—
—

1

2
2

—
1

Westinghouse.
175 kw. M. P. 4, Westinghouse.
150 kw., M, P. 6, Westinghouse.
110 kw., 4-pole Eddy.

2

6,

,

2—
5

side of pulley.

Sis T. H., D62.
One Edison No. 20, 60 K.

Edison Bipolar.

—D62 Thomson-Houston.

60-cycle, 2-pbase,

3,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100 K. W., G.E. 3 phase, 60 cycle generator,
complete.
Two lOOK.W., G. E., 1100 volts monoeyclic,
complete.
One 60 K. W., Westinghouse, 1100 Tolts.
One 35 K. W., Westinghouse, 1100 volts, com-

cases.

One hundred and eighty "K"
Twenty-tive K-2 Controllers.

Controlleri,

ENGINES.

Corliss.

60x60, Cooper cross-compound
non-condensing, new, never shipped fron>

Six 36 and

—
—26x48

factory.

One 30x54

Providence-Greene.
18 and 30x16 Westinghouse Compound.
3—18ixl8 Armington & Sims.
1-ISixlS New York Safety.

St.

Louis Corliss.

Two 24x60 Lane & Bodley.deiigned

—

for roUine

mill work.

Pennsylvania Iron Works Co.
Wheelock.
Double Wheelock.
Wheelock,
Hamilton Corliss.

One 28x60
One 20x48
One 20x48
One 20x42
One 14x42

1—20x48 Harris-Corliss.

BOILERS.
7—163 H. P. Bahcock
5—250 H. P. Climax.
1—600 H. P. Climax.

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse

One hundred and eighty 25 H. P. motors, new
and complete with pinions, gear and gear

1—16x42 Greene.
1
lOi and 16ixl2 Gross Compound Armington & Sims.

Code Fuseless

Volts.

STREET CAR EQUIPMENT.
Seymour.

1

New

O

plete.

1

2
2

I

W., G. E. design, 14 pole, for direct
connection, at a speed of 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

1

1—7x8 Payne.
1—18x48 Geo. H.

f

Two 210 K.

90 kw., Thomson-Houston.
80 kw., General Electric.
80 kw., Detroit.

— 14x14 Rice Automatic.
3 — 13 and 23x17 Tandem Compound Mcintosh &
2—10 and 18x20 Payne Compound.
—13x12 Armington & Sims.
—12 and 20x12 Westinghouse Compound.

pole.
pole.

W.

GENERATORS-

ENGINES.

3, 1903.

Volts.

Electric, 250 E. W.
OneWestinghouse, 175 K. W.
Two General Electric, 100 K. W., 4
T%vo General Electric, 100 K, W., 6
Six Edison, No. 60. 175 K. W.

— 100 kw., 4-pole General Electric.

1

MINJrf-

B9TENTED MARCH

Rewound

One General

Minnesota EtECTHic C o„

I

Fields

GENERATORS-500

1—100 kw., 4-pole Walker.

Electric.
Electric.

— 200 kw., 4-pole General Electric. — 100 kw.,

2

TELEPHONE &TE1.ECBAPH LIMES

Armature

Four T. H., 270 K. W., arranged to be driven
with a single pulley clutch coupling on each

RAILWAY GENERATORS.
2—500 kw., 6-pole General
2—225 kw., 6-pole General

CHAPMAK

US.

TWOT. H..0OOK. W.

2—250 kw., G. B., 2,400 volts, 50 cycles, S-phase.
2—200 kw., G. E., 2,300 volts, 40 cycles, 3-phase.
1—150 kw., Stanley, 1,000 or 2,000 volts, 133 cycles.
2—120 kw., G. E., 2,000 volts, 125 cycles.
2-120 kw., G. E., 1,040 volts, 125 cycles.
1—100 kw., G. E., 2,080 volts, 60 cycles.
1—60 kw., G. E., 1,040 volts, 125 cycles.
1— A35 T.-H., 1,000 volts, 125 cycles.

for Bulletin No. 5S.

Ll{aHT«NGFORARRESTER

TELEPHONE

—

AUTERNATINC.
THE

RepairShop

OPEN DAY AND NIGHT

Two 21x18 Armington &

Sims.

Four 16 and 22x22 Houaton, Stanwood & Gam^
hie, cross -compound.
Five 12 and 20x16 tandem compound Ball.
Two 11 and 17x14 cross-compound Ideal.
Two 9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.
Three 17x18, Skinner, with air cylinders at-

& Wilcox.

—

66x16 Return Tubular.
2—66x18 Return Tubular.

2

tached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic RuBselL
One 15^sl5 Armington & Sims

ARC GENERATORS.
No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.6 amp.

M. D.

2 T.-H., 50 light, 9.6

amp.

L. D. 12 T.-H.,75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6.6 amp.

A large assortment of Arc Lamps all In good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

high speed

simple automatic, 270 R. P. M.
One 15x15 Armington & Slmsslmple automatic,

270 R.

P.

M.

One 13%xl& Armington & Sims high speed
nimple automatic, 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
A complete
battery at a great bargain.
Tbree 66 x 14, with 66 4-inch tubes.
Two 72 in. x 18 ft., with 66 4-lnch tubes.
Four 66x18 with 66 4-inoh tubes.

Five 60x16

ft.

high pressure boilers.

Two Sterling Water Tube Boilers, 250H.P.each.
Two 500 H. P. Hazelton.

FERRIS WHEEL.

WRITE FOR OUR LATEST CATALOGUE.
Insure the good service of a good fan by a
perfect Attachment Plug.

Our No. 430 can't be «hort-circuited,
passes Inspection and cap can't be broken.

H. T.
Chlcafo.

PAISTE
Philadelphia.

New

CO.,
York.

One 60

ft.

Ferris Wheel, electrically driven.

AT A BARGAIN — A
p ant of 300 K.

complete Edison 3-wlre

AV. capacity.

be profitable to vr\x& or write us giving
requirements of machinery wanted or for

It will

CHARLES
II

Broadway,

HEW YORK.

E.

DUSTIN GO.

Storehouse, ORANGEBURGH, N. Y.

sale.

JOHN

A.

STEWART ELECTRIC

A30 Sycamtra

CO.

Factory and Warehouse:

Offices:
St.

LUDLOW, KY.

CINCINNATI, OHIO.

WESTERN ELECTRICIAN
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INTERNATIONAL TRANSMITTER

THE RIGHT TRAHSMITTER
IS

April II, 1903

STANDS UNEQUALLED

AN IMPORTANT DETAIL

IN

Workmanship,
All Details

an

Efficiency and

Right in

Durability.

OUR TELEPHONES.

II is

Clear, Distinct and Powerful.

IMPOSSIBLE
to

SEND FOR CATALOGUE.

CENTRAL TELEPHONE
909 Market

Pioneer

Famous

.

Limited.

PATENT ALLOWED.

switchboards.

HARRISON AND CLINTON STREETS,

NORTON

Correspondence

INTERNATIONAL TELEPHONE MFG.

Street, St. Louis, U. S. A.

The

or deadened.

We manufacture 1 full line of public ex
change central energy and generator call
Telepliones and multiple and trunhlng

ELECTRIC CO.

and

become packed

Ammeters

CO.,

CHICAGO,

-

solicited.

U. S. A.

and

Voltmeters

Hifi^li-Grade IriHtruinents at Moderate Cost.
Write for Circular and Price Ijlat.

Train

The Norton Electrical Instrnment

of the

Agents.-Kohler Bros., Chicago,

III.;

Co,,

T^Sck^HUcS^T

Newman-Spranley Co.. New Orleans. La.

World.

Bug-Proof Bell,
Chicago— St. Paul— Minneapolis

O-in.

%'r

Enameled, ^^460.

By

VIA

The

OSmplB,

mall, prepaid. Made In Blzea
to 8-lnch. Dealers send for prices.
We also make Inventors* Models and
Special Electrical Devices.
Write us for prices.

2

St. Paul Road,

(Cbicago. Milwaukee

Si.

fit

SPIES ELECTRIC CO.,

Paul Ry.)

87-89 W. Van Buren

Street, Chicago,

AMERICAN"
ARE THE BEST.

Send

Sr

(or deicrlplive Circular.

Absolutely Non-lnfrlngins.
Protection Guaranteed.

AMERICAN BATTERY CO.,
csT-o

lOB'j.

IMS.

Clinton

St.,

Chicago,

lit,

III.

Equipment and Service
Unequaled.
Tim*

maps aad JDformatioD
furnished oo application to

t. A.

tables,

MILLER, General Passenger

LEIGH FOUR-PABTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

«

Agent,

CbicBjo. iil

Ml

A NE

FOR

I

ill Mi«ipi

Vl
II I b
^lll
k
W kn II r

electrical!

THE MONSON

PURPOSES
PLAIN OR
ENAMELED.

!

BURMAH SLATE CD.

PORTLAND,

(VIE.

TPer Electrical Puiposes.

E

\

SS

Bverythloff In turned

Slate.

Dniy Finn In Vermont who makes a Specialty of
Manufacturing and Drilllnic Small Slaites
lor Electrical Purposes.

A. B.

YOUNG,

BOOKS.

ELECTRICIAN

PUBLISHING

610 Marquette

Bldg.,

COMPANY,

FISHER ELECTRIC C0.\

ELECTRIC SUPPLIES

AND CONSTRUCTION.
WE CARRY A FULL

LINE.

Guaranty

CHICAGO.

KOKOMO TELEPHONES

in

World

the

Always Up-to-Date.
WE MANUFACTURE

placed on Automatic
Telephone Etiuipment

Is

SWITCHBOARDS, TELEPHONES

MANTFACTtmin,
FAIR HAVEN, VERMONT.

The Strongest

BUY YOUR BOOKS FROM THE

\

made by the

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO, NO.
I

Automatic
Electric
Chicago,

Company

WESTERN ELECTRICIAN
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EVIDENCE THAT THE PEOPLE^
DO NOT HESITATE TO
BUY STROMBERG-

Write for bulletins on the line of
apparatus in which you are Interested.

GARLSON APPA'

•

^/"^ OF

'^

Stromberg-Carlson

THE TELEPHONES
vvn-7^
ARE
.,

,

Telephone Mfg. Company,

STROHDERG- CARLSON MAKE

Sales Department,

CHICAGO, ILLINOIS.

V^l^ThE TELEPHOME EXCMANGIE:S~^ARE JJSING^
S-C SWITCHBOARDS '

^

Gen'l
E.

!i.

TYLER.

and

Eastern

Sales Office,

ROCHESTER,

N. Y.

State KtpreseDlatlve. LouUvlUe. Ky.

"Button" Type Telephoive Transmitter.
It

Louder, clearer and better

in

Let us

tell

you about

Capital,

Electrical

Knowledge and Good Mechanics,

every way than the "Solid
back'!.

requires

as well as Patience, to

it.

make

a

SUCCESSFULTELEPHONE.

Send for BookleU

AMERIGAN
CEHERATOR

CEHTRAU
ENERGY

TELEPHONES CALL
ARE A SUCCESS

THE FAHNESTOCK
TRANSMITTER CO..
74 Cortla-ndt

New York

St..

LET US SEND OUR

AMERICAN

CATALOGUE

39

AND TALK PRICES

City

ELECTRIC

TELEPHONE

CO .

JACKSON BLVD.. CHICAGO

Highest Grade Telephones and Telephone Apparatus.
Begin

right.

you had.

"Out
Get

dl

our

If

Start

order"
prices

you bother
with
is

on

to

get the best now, you won't be bothered later on by wishing

Kellogg Telephones.
a contingency

Magneto

you need not

and

Common

figure

Battery

on

in

Kellogg Telephone Apparatus.

Telephones.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY.
GREEN AND CONGRESS STREETS. CHICAGO.
346 Broadway,

Kew York,

Keystone Telephone Building, Pbiladelpbla,

Electric Btiilding, Clereland.

Carbon Arrester in

L>etaiL

MOON TERMINAL HEAD
With

CARBON ARRESTERS or with
COPPER ARRESTERS.

NO CHANCE IN PRICE LIST, WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essential
features which afTord absolute protection to the
Cable Wires. This is demonstrated by its record.
Thorough tests show that this apparatus
with Carbon Arresters will withstand, without
Injury, a current of heavy voltage.

SEE METAL OUTER CASE OR STORM BOX.
arjd

^l^'j^'iV^/i".

MOON

I'rlc*;

List

on rcque^*

MFC. CO.,

47-49 South Canal Street,

CHICAGO.

WESTERN ELECTRICIAN
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DOUBT about the ECONOMICAL PRODUCTION of your OUTPUT
at the BOILERS. We can CLEAN THEM and KEEP THEM CLEAN and FREE
CORROSION at a MINIMUM cost.
IN

MAKERS OF BOILER WATER TREATMENT TO SUIT ANALYSIS.

SEND GALLON OP WATER.

Af^>
27-34 RIALTO BUILDING. CHICAGO, ILL.

Water
Wheel

after two or three years' usage
with Dixon's Graphite Brushes, show surprising
freedom from wear on account of the perfect smoothness of the Dixon Graphite. Ask for booklet 125-m.
JOSEPH DIXON CRUCIBLE COMPANY,

—

^

-

Jersey City. N.

"^"iin iM ir--^--*-

-ii

—

IVe are nozi>

'•^

-

^re^ared to

GUARANTEE ABSOLUTE SATISFACTION

r

Write for References ui your Locality.

The Keplogle

MONADNOCK BLOCK,
CHICAGO.
BOSTON.
> III ipiipnppiynfp^^pwii w^tp^ipw
p^i

f

Governors

For Electric Light, Power and Railway Stations,
Also Paper and Textile Mills.

EVANS, ALMIRALL & CO.,
a05

I

-1^

J.

The Evans-Almirall Hot Water System of Central Station Heating.
KG BACK PRESSrRE. ONLY ONE LIKE OF PIPE NEEDED.
SEND FOR CATALOGUE.

NEW YORK.

1

Telephone: Harrison 3030 and 3031.

(Commutators,

t

look

from

Governor

HIOH & CHESTNUT STS., AKRON, OHIO.
CSTAJSL,IHH&D

Itr/o.

COMBINATION OF

FOR CATALOGUE;

JEFFREY"ii:CHAINS

Works,

ADDRESS

THE JEFFREY MFG. CO
C0LUMBUS,OHIO.

Stow

Flexible Shaft
AND

MULTI-SPEED MOTOR.
Practically dust and water proof.
For ForltMt
DriUlnK, Tapping. Roaming. Emery Grlndlni. ste.
Write tor Catalogue and Prices.

ARE YOU LOOKING FOR MONEY?

STOW MFG.

bay WALRATH QAS OR QASOLINB BNGINES
light

oa the subject.

86

WALRATH

"All roads lead to

CEO. M. MAYER,

HYLO

CO.,

MARINETTB, WIS.

AGENCIES-

TURN-DOWN LAMP

801 Fisher Building, Chicago.
619 Stevenson Building, Indianapolis.
703 Btjou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

Hammond Co.,

»&

E. E.

Cleveland.

f And
seems

all

business in

to tend

Grand Central

ginning at the

PHELPS

terminus of the

50

State St., Detroit, U. 8. A.

Station.

This great building.^whidi covers
the space of four city blocks, be-

Teaches people to use more current by turning
lamps down instead of out.
Write for detailed Information.
CO.,

New York

toward

CHICAGO.

MonadnockBlk.,

MARINETTE IRON

WORKS MFQ.

Rome."

AND SPECIAL ELECTRICAL
APPARATUS TO ORDER.

produce as good a com-

mercial light as that of an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
bend for Catalogue W.

'-^

and 42d

comer of

Street,

is

4th

and

i:it«fi<i=i»

the second city of the world.

reach

by the

MECHANICAL BOILER CLEANER
MASON Manager.

4-13

LINES

the center of the hotel, resi-

dence, club and theater district of

OF

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

WR.

is

Avenue

the Metropolitan

NEW YORK CENTRAL

THEONLYKNOWN METHOD

* C*.

ELECTRICAL INSTRUMENTS

Received the Highest Award at
the Pan-American Exposition.
It will

CO., Blnghamton, I. T.

Gen'l European Agents, Sclle, Sonneithal
Queen Victoria Street, London. England.

CO.

WESTERN UNION BUILDING. CHICAGO.

it,

To

see that your ticket reads

New York Central.

.\ copy of the 40-page illustrated Catalogue
of the 'Four Track Series." NewTorIi Central's
books of travel and education, will be sent free,
post-paid, to any address on receipt of a postage
stamp, hy George H. Daniels, General Passenger

New York Central &. Hudson River
Railroad, Grand Central Station, New York.
Agent,

SAMSON TURBINE
you are contemplating the iniprovenient of a water-power where a
This is especially
will be required, we can interest you.
true if you wish to use the TURBINE for driving GENERATOR or
If

TURBINE

DYNAMO.
HIGH EFFICIENCY

BALANCED GATES,
embodied

llieNert)Jork.Chicago^
1

at

Write Dept. D.

many

points of excellence

for catalog.

MouisRJl

OFFERS

REDUCED GATEAGE, QUICK SPEED,

are just a few of the

SAMSON.

in the

HlCKELj^TE.

,'

3

Express Trains

3

OMIOAGO
Every Day Between

JAMES LEFFEL &
EXCURSIONS TO BOSTON.
For the N. E. A. meeting

at

REG.TRADE MARKS
Boston,

July 6-10, C903, the Wabash road will sell
tickets at one lare plus $2 00 for the round
trip.

Choice

6ome

illustrated

of routes.

folder,

Write

for

hand.

giving full par-

ticulars.

F. A.

PALMER,

A. G. P. A.
97 Adams St., Chicago.

\

CO., Springfield, Ohio, U.S.A.

BRONZE SMELTING CO. QMITED,
2200 WASHINGTON AVE.,PHILADEl.PmA.
"ELEPHANT BRAND PHOSPHOR-BRONZE'
JhE RhOSPHOR

AND

ALL P OINTS E AST
THROUGH CLEVELAND AND BUFFALO.
Through Sleeping Cars, Day Coaclies and DinIndividual Club Meals ranging In
ing Cars.
price Irom 35c. to 81.00 also service a la carte.
K<)s. your Ticket Agent for tickets over the
Nlcnel Plate Road, or address
;

^

n,j/>/,r,&a,,r"

/?V
/dELTaV

INGOTS,CASTINGS,WIRE,RODS,'SHEETS,ETc.

— DELTA

METAL

CASTINGS, STAMPINGS and FORCINGS
ORI GINAL and S OLE Maktrs in the U.S.

JOHN

Y.

OALAHAN,

'Phone Central 2067.

I

13

CHICAGO.

C A.,
Adams

St.

WESTERN ELECTRICIAN
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SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford an excellent means for pumping water for House service, Hydraulic Elevator service
Factories and MlUs desiring an independent water supply.^lso for Mine Work and
:
;

:

WATER WORKS SUPPLY.
Can be

located wherever electric current is available,
after once installed.
make steam and power

We

and require

or no
:::::::::::::

:

attention

little

PUMPING MACHINERY FOR ALL

;

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIERGE & SMITH-VAILE
DAYTON, OHIO,
New York:

141

Broadway.

Chicago: 311 Dearborn St.

Philadelphia: 619 Arch 5t.
Cleveland: 1116
New Orleans: 304 Hennen Bldg.
Sales Ajenls:

CO.,

U. S. A.

New England

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
Bldg.

BIdg.

FREDERIC NELL. 97 Queen Victoria St., London, Eng.

E. P.

AUSTIN, Smith Elk., Pittsburg.

t0Mifi*MmfiitM ti0*m00tn0*/amtmm

Send \js yovir specifications ar\d space
a^va^-lla-ble.

Our Book

WORTHINGTON

Deta-ils

orv

with
Appll-

ca.tIor\.

Wa^ter-Txibe
Sectional

An item worth

considering at tile present price
of coal. Special designs

for

BOILER
No brick work,
no bent tvibes,
no scre-w
joints, no gaskets. Nothing

ELECTRIC LIGHT and

POWER PLANTS.

See
our free booklet "Green's

Economizer" for detailed information.

get out of
order. Made in
units of from
to

THE GREEN
FUEL

ECONOMIZER

20

360

to

H.P.

CO.,

THIS

Matteawan, N. Y.

OVR END FIRED TYPE-FROM

IS

20

NEW YORK SAFETY STEAM POWER CO..
New York

Philadelphia

Boston

San Francisco

60

S. CB.rxa.1 Street,

CHICAGO.

system of underground steam mains, and sell your exhaust steam for heating
purposes, instead of throwing it away. Now is
the time to decide to install a plant.
You can increase your electric business.
You can pay your coal and labor bills.
You can defy competition.

^

You can

give your

/^
^^

n

and neighbors a

supply of heat from a
central station.

You can laugh
the coal trust.

Write us
pamphlet

how

ILL.

WAIT for the courts

to lower the price of coal, but install our

friends

125 H. P.

larger units are all side fire, and are
set in ba.ttery— MecKa.nico.1 stoked or hand fired.

Sole maDDfactorers la the U. S. A.

Don't

TO

NOTICE— Our

it is

iftw/i/MiWw.

at
/JPPIItoLAWi

for

showing
done.

AMERICAN DISTRICT STEAM

CO., Lockport,

Mention Western Electrician.

N. Y.

^
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CEDAR POLES

Producers

and

Writefor

acopyofour

From 16 Feet to 70 Feet.
SPKCIAL PRICES ON SJAALL POLES.

Whelesaltrs of

TELEGRAPH CODE

FOR CEDAR

White Cedar

C.n. WORCESTER CO.

Products.

PRODUCTS

MARINETTE.WIS.

CEDAR POLES
BOTTOM

PRICES.

WOLCOTT

BROS.,

MANCHESTER, IOWA.

MICHIGAN AND WISCONSIN YARDS.

'"VS'S"

POLES, TIES, POSTS.
W*

PRODUCERS.

want your

c

YARDS

Inquiries always.

OFFICE

masonville, mich,
Mari nette, Wis.

;7«-74S MARQUETTE BLOG.

CHICAGO.

When

Figuring

on

CEDARS POLES

CEDAR

IDAHO POLES
8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. long,
7 in. and up tops. Must be moved.

FOR
Large stocks Michigan White Cedar
Poles. Write for Prices.

PRICES

FRANCIS BEIDLER & CO.,
5 9 W. 22d
1

St.,

Chicago,

A. P.

III.

Pendleton &G1LKEY.

HOPKINS &CO.
ESCANABA, MICH.

PRODUCERS. MlNNEAP0LI5,MlNN.

Central Manuiacturin; Go.
Chattanooga,
Tecs.

and
Dealenln

Mfra.

M.KL£IN & SON.

LINE BUILDERS'

TOOLS.

Our Tool Book

tells about tbem.
It is of Interest to all linemen.
Get

a copy now.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

FREE.

Headquarters for Linemen's Tools.

UATHIAS KLEIN

&

SONS,''-*JSiclG°o=rL°^'-

cm ucD
Dii
m. rULmtn
.

iiimcD on
LUHlDCn
uUi,

I

r«i's\d^^'"'
CEDAR POLES
UPON
SPECIAL PRICES

&.

E,

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-3l-32 Lumber Exchange, Minneapolis.

lit

IN
know wlnt we

belter,

best that grows.

and

last

Hall L.Brooks
TOMAHAWK,WIS.

LOW

LARGE STOCKS

Poles
LOCUST PIIMS

Large Stock Constantly on Hand

TEN YEARS'
MAKING

better,

WHITE CEDAR POLES

PRICES

CLINTONVILLE, WIS.

EXPERIENCE
enabU's us to

Delivered prices quoted, F. O. B. cars, your city,
In any quaDtity.

Minn.

TORREY
CEDAR CO.,

Cedar

merchants' national
bank bldg., Chicago.

Tellow Fine,
Cross Arms,
Loonst Flis,
OaK Fing, Slecttlsal UouUinss, Oak Buokets.
LARGE -STOCKS ON HAND.

are- talking about when we asiiire you thai our plDs will shed water
loneer than other*;. Then there Is a difference In timber. Ours the

CAROLINA LOCUST PIN & MICA

CO., Franklin, N. C.

WHITE AND
CHICAGO LUMBER

DAR POLES
8c

COAL

1129-30-51 LUMBER EXCHAN6E

MICHIGAN WHITE

CO.

MINNEAPOLIS, WINN.

LARGE STOCK.

KELLOGG SWITCHBOARD & SUPPLY

CO., Chicago.
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CEDAR-PDLES
BROS. CO.
LINDSLEY
(MICHIGAN POLES) CHICASO.
ADDRESS

INqUIRIES TO

:

CO.
THE LINDSLEY BROS.WASH.

(WESTERN

P OI-ES ) SPDKAN E.
TRIBUNE: BLDG. CHICAQO.

GENERAL OFFICES

rboN'T YOU WANT POLES "QUICKfl
If you do, give us atrial.
Our private tracing service Insures prompt
delivery. All the standard sizes for telephone and railway construction.
Address your orders to

T^

4

JMALTBY

LUMBER COMPANY, 509 Phoenix

POLES.
80

to

Bay

LONG LEAP

Chemical Building.

POLES

pT

MichJ*

Oity,

ARMS.

ST. LOUIS.
ft.

kL

CROSS

BERTHOLD
& JENNINGS,

WHITE CEDAR.
IDAHO CEDAR up

Elk.,

W

PINE

AND

FIR.

WE HAVE
WRITE FOR PRICES.

THE

0. C.

LUMBER

CO.,

MEDORA MILLING
Yards

VULCAN MICH.

(WHITE CEDAR.)

A FULL STOCK OF

40 FT. TO 70 FT.
at

CHESTNUT

LENGTHS

POLES.

CO., Medora, Ind.

Medora, Ind. and

Ft. Ritner, Ind.

'-iiLV^M^

mf^m^s^jAwi^
YARDS - /y£W DOLUTH,/VUNW.- FLOODWOOO, MINN. - W£LtERS,«INN.

CEDAR POLES

IDAHO, WISCONSIN,

MICHIGAN

POSTS, POLES. TIES AMD EVERYTHING
YARDS IN IDAHO AM> AT WASHBIKN. PI.I JIMKIt

JOHN.

H.

FOWLER

GENERAL OFFICE:

C.J.

HUEBELCC,

POLES

W.

C.

WHITE
CEDAR
AND

IN

IDAHO.

11 a J 1 1 1 1 II 1 1
Ht#»!vM(llll|

la

Cedar Poles

THE BEST POLE

TROLLEY

A,

IN

THE MARKET FOR

ELECTRIC LIGHT

WORK

Yellow Pine Cross-Arms. Locust and Oak Pins.
Large Slock Always on Hand.
Ask (or Prices.

MICH.

STERLING & SON,

11

CO.

Sac/u/vukW^/^XcW.

*1RxoiXv>cjuW <vwyV{WoU&<>Xwy.

White
^P^KniTHFRN
£F*X yA^
L
_
llblllV
WWW
^^"" ^"

MENOMINEE,

MONROE, MICH.

TROLLEY.

LIGHT,

FOWLER-JACOBS

Spokane. Washington.

(EeC

ELECTRIC

WHITE CEDAR
AM> BKILK, WISCOXSIN.

IN

705 FISHER BLDG.. CHICAGO.
Washburn. Wisconsin, and
I

IPjJ^XaWa^ (Sww^XcJ^U/ $A^^^wvgV ^mtw

POLES

1

Branch Offices:

FOR TELEPHONE, TELEGRAPH,

STANDARD POLE

TIES.

Eleven Pole Yards in Michigan.
Wholesale rroducers for 20 years

505 VENEZUELA BLDG., NEW YORK,

k. TIE CO.,

Southern Cedar
NO ROTTEN BUTTS.

N. Y.

Are the Best.

POLES

D. W. PHELAN,
277 Broadway, NewYork

TIES, CEDAR POLES,
POSTS, SHINGLES, ETC.

RAILROAD

For prompt shipment,

"ASK

THE MORSE CEDAR

US.'

CO.)

Saginaw, Mich.

YARDS AT:
WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

EMERSON, MICH.
WrIlB Us lor Delivered Prices.

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber

of

Commerce, CHICAGO,

ILL.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN.
CARNEY BROS.' SPUR, MINN.
itJaho

Cedar Poies shipped direct from Idaho
Oregon and Washington.
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Westinghouse
^"""V^

Lightning Arresters ClC
^h

^"«""-S

STYLE

*

,3,3

° AtTEBII«TIIICCmCUfrS^«

WESTINCHOUSE ELECr.iierG.CO.
PITTSBUHG PA.
PAi.wAR.isea FEB.sBea,

•

OTHERS APPLIEDTO^^a

Type

Type L Railway Arrester, Direct Current.

I

Station Arrester, Direct Current.

Type C Line Arrester, Alternating Current.

w

''•rw

Built to protect all kinds of electrical apparatus at a cost insignificant

as compared with the value of the protection.

they afford

is

attested

by

The

effective protection

their use in the majority of central stations.

Low

Equivalent Arrester for

High Potential Circuits.

Integrating Wattmeters

Three-Wire, Single Phase.

Two- Wire, Single Phass,

Two-Wire, Single Phase,

Glass Covered.

Metal Covered

For Three- Wire Single Phase

For

Any

Circuits,

Two-Wire Single Phase
For Any Voltage

For

Frequency

Write

for Illustrated

Illustrated

Westinghouse
Sales Ofllces In

all

Large

Cities.

Circuits,

Polyphase.

For Polyphase
For

Any

Circuits

Capacity

Lightning Arrester Folder 4013

Wattmeter Folder 4003

Electric

&

Mfg. Co.,
Pittsburg, Pa.

f
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BARE COPPER WIRE.

^-^—T—f" f — f'^f" f"T—T— »

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.

MAGNET WIRE.

LAMP CORD.

4
i

ROEBLIHG
i
POWER CABLES.

TELEPHONE CABLES.
OFFICE WIRE.
JOHN A. ROEBLINC'S SONS CO.,
TRENTON,

AGENCIES AND BRANCHES:

N. J.

NEW YORK.
SAN FRANCISCO.

25

CHICAGO.
PHILADELPHIA.

CLEVELAND.

f

—

"WOOD"
ENCLOSED
ARC LAMPS
FOR POWER CIRCUITS.

4
i

i

i

i

i

I

ATLANTA.

20th CENTURY

LAUNCHES
soon be here aod
want a launch, a sail
a row boat, or a canoe.

Spring

you

y^ill

will

boat,

LET US FIT YOU

i

GUT.

RACINE BOAT
i

MANUFACTURING COMPANY
i
MECHANISM OF POWER. CIR.CUIT LAMP

BOX
The
Speedy,

RACINE, WIS., U. S.

k.

Inspection, of tKe interior of a^n
a.rc Ia.mp often revea.Is Its true

4

a.ndtKe use

laanch that floats.
limple and reliable.

finest

tafe,

la^mp conclvisively.

I

LAUNCH,$ 150.00
16 FT. FAMILY LAUNCH, 200.00
35 FT. CABIN UUNCH, 1,500.00
Send 10 cents

of inferior n\a>.terlals

betray the worthlessness of an arc

15 FT. FISHING

I

"Wood" a.rc l&n\ps

preservt tKe
saciTie KigK-gra.de a,ppea.ra.nce
inside a..n.d outside. Every de- |[
tail of coi\str\iction a>.nd every
jl detail of design is given the best ^^

4

lor So-pag* illai-

tnted catalogne giving

i

worth. Flimsy devices for cheapening cost of man\jfo.ct\jre, makesKift methods of assen\bling p&tts

gentleman's pleasure

ideal

Th«

craft.

13,

i

the truth

in detail abont the beil boats bnilt.

Y^

EDISON PRIMARY BATTERIES

%

a>.tten.tion.

The

Formerly known as the Edison-Lalande.

and

gineers

experienced
expel

of

skilled

result is

a.

en-

vyorknrven.
that will

lamp

'9'

I

t

SLOT MACHINES,

WILL NOT FREEZE.

stand inspection from svispen-JL
sion top to low^er carbon holder. *
w^itK tKe case on or off, and its ^
operation is not inconsistent

AUTOMOBILES,

LIQUID TIGHT

vs^itK its

RAILROAD SIONALS,

CELLS FOR

CROSSINO BELLS,

PORTABLE
WORK.

FOR GAS ENGINES,

CONSTANT CURRENT,
NO LOCAL ACTION,

SMALL MOTORS,
ETC.

.

i

Booklet No.

Chicago

Office. 301

Wabasb Avenue.

Wayne

Electric

Works

i

"Wood" Systems
MAIN OFFICE AND FACTORY

4.

EDISON MANUFACTUeiNO COMPANY.
New Jersey. U. S. A.
>'ew York Office. 63 Cbambers Street.

Fort

1

ak,ppearance.

Ma.nufEv.cturer of

Full Deecriptlon In

.

raciorr, Oraoge.

I

I

FOR.T WAYNE.

INDIANA.

I

'
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II,

VULCANIZED FIBRE
ALUS-GHALMERS
CHICAGO,

^f^^jk

U.

CO., 1

S A.
.

and

special shapes.

VULCANIZED FIBRE

Sole Builders

i

l§^^^^^£_^^gi

REYNOLDS

CO.,

Wilmington, Del.

-

NO ANDESCEIMT-

^ A. IVI

s

F9

CET THE

STERLING SPECIAL

CORLISS
ENGINES
For

LITERATURE.
-

STERLINQ ELECTRICAL MFG. CO.

WARREN, OHIO.

AIR COMPRESSORS.

1
H

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTIOlf BOXES,
S^VTTCHBOAKDS, PANEL,

BOARD»>>, STTITCHSS, ETC.

SINGLE CASE

SIUKTEVANT

DIEHL FAN MOTORS

EUCTBIC

4 BLADES,
2 OR 3

FANS

SPEEDS,
HIGH
SPEED.

THOROUGHNESS AND
RELIABILITY
are Illustrated in the

which

manner

we have provided

work on old walls and

sizes
Special designs for re-

quirements jeJ We build
both fan and motor Jt?

in

for the

placing of switches in wood-

Catalogue No. 45.

In 100 types and

This Illustration shows our new type
Ceiling Fan, which is artistic in design

and perfect in operation. We also make
the Coleman guard and deflector.

in

all

places where a suitable receptacle for the switch was not
provided in the construction of
the building.

THIS STEEL WALL CASE.
with

fitted

"

Diamond

H

"

(push button or rotary flush) meets all the underwriters' requirements and is
Switches

SEND FOR DESCRIPTIVE CATALOGUE.

,

B.F.STUKTEVANTCO.
BOSTON.MASS.
NEW YORK

-

PHItABEIPHIA

-

CHICAGO

DIEHL MANUFACTURING
Eiizabethport, N. J.

CO.,

AN ABSOLUTELY SAFE
INSTALLATION!

THE HART MFG.

Branches— New York, Philadelphia, Boston.

CO.,

HARTFORD, CONN.

MOKE STACK AXIOMSn^FAN DRAFT AXIOM

Diamond
iBIack
?'

File

Works ^
Inc. lNU.t.

Special
Prize

Gold Medat

J*

at Atlanta,

1895.

ARE OH SAI.K IX F.VKKT LRAniNO HAHDWABK
^ OCB GOODM
HTOKK IX THE
AXU
i;.\ITKI» l!«TATE««

4VJ

^

G.

&

H.

MODEBH PBACnct-MECHANICAL INBUCED D»»FT
NEW CATAIOOUE GIVES FULL DATA'

C.\XAD..V.

BARNETT COMPANY,

PHILADELPHIA, PA.

|

All

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

PUMPS AND

1

Power Purposes

Reynolds Corliss Enfclne.

Catalogues and samples on application.

BEFORE CONTRACTING FOR

of

^F^l j|yL *^
/jggi|L£B|H^s|9

RIEDLER

Highest grades for electrical insulation aod mecbaoical purposes, in sheets,
tubes, rods

;10

f ORriE COMPANY,

BiJprAf.O, W.Y
J

,

Vol.

Xnil.

$3.00 Per Arrui.

CHICAGO, APRIL

?SSS£'^ S£p7„.?o''S'^„"

18, 1903.

luall

llEIT* A wOPYi

1137 Monadnock Block. CHICAGO.

I

10 State Street,

Rubber

^A^IRKS

National Code Htandard.
*«'"

ss'barcuy'sireet.

IXSTTI/ATIOIir.

'"'''=• 8n<l

Faclory.

TRENTOH, N. t

STANDARD UNDERGROUND CABLE CO.
322 The Rookery,

Westlnghouse Bldg.,
Pittsburg.
CtiLcago
Mills Bldg., San Francisco.

Wires.

56 Liberty

New York

1225

St..

City.

101 Milk

St.,

Betr, Bldg.,

Philadelphia, Pa.
Boston.

BARE AND WEATHERPROOF WIRES AHD CABLES.

&!«3KiS?;'.'"'"-

York.

Underground Cables

Rubber Covered Wires and Cables.

THOUSANDS

INDIANA RUBBER AND INSULATED WIRE CO.,

IN USE.

w

Bipolar and Multipolar atotors
from "^ to 50 horsepower. Dynamos from 10 lights to 700. We sell

MANUFACTURERS OF

«>

M aa

for atl Purposes.

wTUBSMMMM
e

M

tt

IPBOENIX GLASS CO.

or rent. Good profits for agents.
The Hobart Elec.Mfg. Co., Troy, Ohio

Paranite Rubber Covered Wires and Cables,

MANUFACTURERS OF

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

GAS AND ELECTRIC

TELEPHONE, TBLEaRAPH AND FIRE ALARM CABLBfi.
All

Wires are tested

JOKESBOKO, IND.

at Factory.

6L0BES,_SHADES,

S?lP^Nv,

Pittsburg.

CHICAOO OFFICE S

AND STOCK

1

,„

"''

^
"

v.sj
nriahiu ST.
cr
'^'^ BURBN

SAFETY " RUBBER COVERED
WIRE AND CABLE

The Franklin Model Shop
Experimental work for inTentors;
ftOTtblDg In metal from » single
piece to a complete worklngmodel.Apparatus tor colleges. Exhibition
models. Inti eduction samples of patented articles. Special tools for making metal novelties. lorentioiisperIect«d.

Drawings anddeslgneworked

out from inventors' ideas. Send for
oircnlar

FOR EVERY ELECTRICAL SERVICE.
IVI

XUHLMAN ELECTRIC

THE SAFETY HfSUIiATED WIRE & CABLE

CO.

WORKS: ayonne,

J6.

H. N.

Street.

Sew

B. CHICAGO
A.VJS-rilM & oo.,
REPRESENTATIVE.

Transformers

PARSELL & TVEED,

UMBl Vr. aiat

Chicago,

York.

U S
''

N. H.

New

•M

HAQNET WIRE AND BARE
AND TINNED COPPER WIRE.
FACTORIES, USBON,

Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOGUE.

EMPIRE WIRE

114-llC

N.J.

CO.,

1.1BERTT ISTBEET,

ST.

Y.

T-srk

FENNER, President

RUSSELL W. KNIGHT,

BLAUVELT, Agent

J. F.

ime:\a/

Treasurer

IVI
MANUFACTURERS OF

IVI

hin»ry for rtsu lai-ti ng

-trical \A/ir<

I
Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders

P-INE OA.STIIMOS

304 PEARL STREET,

^ESTIIN

ElBcMcal

Waverly Park,

hmmni

NEWARK, N

(Jo.

A S^BCIAL-TY
PROVIDENCE,

MiliiioltKters,

Miiammeters,

I.,

U. S. A.

the whole world will be out-doors at night, therefore

are

Ammeters,

R.

FLASHED ELECTRIC SIGNS

J.

Voltmeters,

more valuable

for the

MERCHANT

than at other times.

Voltainnietersi

CO

> <
-J
3
z BJ
o

Ground Detectors and Circuit Testers,
dtimmeters,

Portal)le Baifanometers.

Our portable Insirnments are reco^lzed as
The Standard the world over. The Semi-Port*
able Laboratory Standards are

Berlin— European Weston Electrical
ment Co., Kltterstrasse No. 88.

KeaAiBS SU-AaUieter.

Instru-

London— EUiolt Bros., Century Works, Lewisbam.
P.VBI3. Prance— E. H. Cadlot, 12 Rue St. Georges.
York Office-74 Cortlandt St.

Kew

a

still better.

Our Station Voltmeters and Ammeters are
unsurpassed in point of extreme accuracy and
lowest consumption of energy.

Weatom standard Psirtabte Direct

L.

WIRES AND CABLES

CO., Ltd.

253 Broadway, New

R.

CRESCENT INSULATED WIRE AND CABLE CO.,

Sole Manufacturers of

THE OKONITE

A.I

CRESCENT RUBBER INSULATED
""

TEE STAKDARB FOR
";?ii?'-

Co.'a

OFFICE AHD FACTORY; BRISTOL.

1889—Paris Sxposltion,
Sledal for Bnbber Insulation.
1893—World's Fair,
medal for Robber Insulation.

Hansen Tape, Candee

IQi

RUBBER COVERED

BOSTON, MASS.

RTTBBFR

XlU«

National
India

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WESTERN SELLING AGENT,
The Simplex Electrical Co.
H. R. HIXSON,

lll.'R,'4lt,?f;:l;i;.f«-"'9ers.

Ill

clie Be<:oii(l clas».

INSULATED
WIRES AND CABLES.

SIMPLEX

Okonite Wires, Okonite Tape,

mutter or

E

(

PLASHER Is just the device which niukes Blectrlfl Slgni
vaiuable, besides saving half the expense for current.

Our lAtPROVeO REYNOLDS

AQk'
/Ai3IV

I« TO SEND VOU FULL DETAILS.
tJJ
We'll help you to get the business.
i

Reynolds Electric Flasher Mfg.

Co.. Inc..

"'
'''"/l.clao. u.

s.

a.

WESTERN ELECTRICIAX

STANDARD

April

1

8,

1903

VITRIFIED

CONDUIT GO.
39-41 Cortlandt Street,

NEW YORK.

LflBGEST FACTORIES IN THE
EXCLUSIVELY

.

CONDUIT

.

AND

.

WORLD

INSUUTORS

ANNUAL CAPACITY
Single Duct.
2, 3, 4,

6 and 9

Manhal'an

2B,000,000

Multiple Duct.

Ft. Conduit.
10,000,000 Insulators.

Duct.

Third Rail Insulator.

INTEGRATING

WATTMETER
TYPE E FOR ALTERMA TIMO GURRBtt

TYPE F FOR OIREOT CURRENT OIRGUITS

DUST AND BUG PROOF
IMPROVED CONSTRUCTION
TYPE

TYPEF.

E.

Moving

/tarts

are extfomety

light,

insuring a highly sensitive mnti ao-

curate metep.

WHITE FOR PRICES AMD OESORIPTIVE
UTERATURE.

DIAMOND METER
COMPANY,
ALTERMA Tina CURREMT.

Peoria,

III,,

U. S. A.

DIRECT OURREMT.
1,1

I

II

lll«J[

iii i iiiiiiiiii i iiiii i iii i ii*>w>>*»w>»tt»»«»»»»*»*>*»»» iiiiii » ii» iiiiiiiiiii<iiiiiiiii i iiiiii »i

There

is

No Higher-Class India-Rubber

',

Insulation

H A B RS M ANA/.
For Wires and Cables than

I

Authorized Manufacturers of th»

AT-riX F-I.EXIBL.E TUBI

M^IRI

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,
Sales Otnce,
>

16 Cortlar.dt St.,

New

York.

YONKERS

,

IM.
(1082a)

V.

|

—

:

'

.

—

,
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TheElectric StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Hccumulator
For Central

Electric Railways, Isolated Lighting and Power Stations,
Alarm, Telegraph, Train Lighting, etc., etc.

Stations,

Fire

PRICE LISTB AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST.

SALES OFFICES
PlIILADBLPHlA,

AUeLTheuy Ave.
and 19lh St.

100 Broadway.

CmcAQo,

Boston,
60 State St.

Marquette Bldg.

Baltimore,

St. Louis,

Continental
Trust Bldg.

Walnwright Bldg.

San FnANciaco,
Nevada Block.

Havana, Cuba,

Cleveland,

New England

Bldg.

G. F.

Greenwood, Manager,
34 Empedrado St.

Alternators
W.

37 to 1,500 K.

Write for Detailed Description.

Christensen Engfineering Co.
Chicago
Old Colony

Pittsburg

Milwaukee

Bldg;.

We

aellatly

250 K.

&

always carry a large stock of

prompt ibipments.

CARBONS

OOIMSUMERS CARBON CO.

Samples

and prices on application.
'

AMERICAN BRAND

"^

An INCANDESCENT LAMP represents
'igliance in cutting costs to a

J. R. R, Ave..

Carbons

Main Office and Factory
241-247 S. Jefferson St., CHICAGO. ILL.
:

a large Investment ot capital, Ingenuity

NEWARK, N

and

skilled

A successtui lamp maiuficturer can not

minlmim.

K R & O

A.
408 N.

LANCASTER, OHIO,

AMERICAN INSULATED WIRE & CABLE GO.

'wtATMERPROOr WIRE AND CABIES

J.

120 LIBERTY ST..

3"Phase "Ceco" Alternator.

Times Bldg.

Co.,

WEATHERPROOF WIRE
for

W.

:

workmanship,

It

and

of all kinds

is sold at

U. S. A.
for all purposes.

a price to low as to necessitate eternal

atford to experiment witli poor materials.

This explains

iiie

We Duy

PL-ATIIMUIVI

NEW YORK.

ano

Refine

popularity of

Platinum
Scrap also-

ALPHABETICAL
INDEX TO ADVERTISEMENTS.
—
—
&

—
Akron Smolilng Pipe Co
Allen Company, L. B
15
Allis-Cdalmers Company. ..28
Alphaduct Mfg. Co
14
—
American Battery Co
American Blower Company. 22
American Conduit Company 8
Amer. District Steam Co
21
Amer. Electrical Heater Co..—
Amer. El. Telephone Co
19
American Electrical Works.. 15
.

Amer. InsuL Wire & Cable Co. 3
American Eefl.tfe Lighting Co.28
Amer. Steel & Wire Company 6
Arnold Elec Power Stat. Co. .20
Automatic Electric Co
18
Badt, F.

Baker
Baker

B

20

& Company
&

Co.,

3

W. E

20

Barnett Company, G. & H... .28
Barron &. Co., J. S
Beardslee Chandelier Mfg. Co. 14
Beidler & Co., Francis
24
Berthold & Jennings
24
Bossert EL Construction Co 15
Brooks, Hall L
25
Brown, Chas. L
20

—

. .

Bryan-Marsh Company
Bryan,

Wm. H

11

20

Buckeye Electric Company..—
Buffalo Forge Co
28
Burch, Edward

P

20

Butterfleld, J. F
20
Camp Company, H. B
7
Carman & Co., Charles Whit-

ney
20
Carney Bros. Co
25
Carolina Loc. Pin & Mica Co. 23
Central Electric Co
6
Central Manufacturing Co.. .—
Central Telephone & El. Co. .—
Chase-Shawmut Company... 20
Chesapeake & Ohio By
23

Chicago & Alton Railroad

C.&N. W.R.R
16
Chicago Die & Electric Co .—
Chicago Edison Company .4, 16
Chic. Fuse Wire & Mfg. Co. 28
. .

.

.

—

Chicago Insulated Wire Co.
Chicago Lumber & Coal Co.. 23
C, M. & St. P. R. R
16
Christensen Engineering Co. 3
Columbia Incand. Lamp Co.

—

Columbus Ins. Wire & Br. Co. 18
Commercial Elec. Supply Co. 5
Consumers Carbon Co
3
Continuous Rail Joint Company of America
15
CooUdge, Marshall H
Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Company .12

—

Crumb A Company, W.
Cutler-Hammer Mfg. Co
Cutter Elec.

15

& Mfg.Company—

& Company

23

Electrical Engineer Institute.20
Electric Appliance Co
14
Electric Storage Battery Co.3, 9

Electrician Pub.

Company ... 18

Empire Wire Co
Evans, Almirall

I

& Co

.

Fulmer Lumber

Co., D.

M.

...24

General Electric Company ... 4
General Incandescent Arc
Light Company
13
General Incand. Lamp Co ....
—
Gould Storage Battery Co
Great Western Smelting &
Refining Company
16
Green Fuel Economizer Co. —
Gregory Electric Company ..16

—

—

H....20

D. & W. Fuse Company
13
Dearborn Drug & Chem.Wks. 22
Diamond Meter Company ... 2
Dickey-Sutton Carbon Co
10
Diehl Manufacturing Co
12
Dixon Crucible Co., Joseph. .22
Duncan Electric Mfg. Co.... 4
Dustin Co., Chas. E
17
Economical Elee.Lamp C0...28
Edison Decorative & Miniature Lamp Department
14
Edison Mfg. Company
27

Edwards

Farr Tel.
Const. Supply C0.I8
Felt & Co., Chas. E
20
Fisher Electric Company .... 20
" For Sale" Advertisements . 16
Ft. Wayne Elec. Works., Inc.37
Fowler, John H
25
Fowler-Jacobs Company
25
Franklin Eng. & Elec. Co.... 20

22

EwiDg-Merkle Electric Co... 8
Fahneustock Transmitter Co.19
Faries Manufacturing Co,

Hart & Company
20
Hart Mfg. Co
28
Hartford Steam Boiler Inspection & Insurance Co... 22
Helios-Upton Company
13
Hobart Elec. Mfg. Company. 1
Hoffman, G.
16

Illinois Electrical

Mfg. Co

20

Norton Elec'l Instrument Co.—

Kokomo Tel. & El. M. Co ...
Kuhlman Electric Co

.

Stanton,

18

O. C.

Sterling

22

Lumber Company
Okonite Company, The
Orne Electric Co
Osborn-Morgan Go

Leatner Preserv. M. Corp
Leffel

&

Co.,

18

Osburn Flexible Conduit Co.

I

22

James

Leslie&Co., A. C

Lindsley Brothers Company.. 25
23
Loud's Sons Co. H. M

Paiste Co., H.

Machado & Roller

Parsell

,

Maley, Martin
Maltby Lumber

Manhattan

Supply Co.

Elect'l

A

Mayer, Geo.

Eros. .

W. N

.

M

—

17

1

24

El Co...

National Conduit & Cable Co.
National India Rubber Co. ..
.

Kernst

21

—

Stromberg -Carlson Tel. Mfg.

Company

19

Swedish-American

Phillips Insulated Wire Co.. 15
Phoenix Glass Company
1

Thompson Son & Co
Torrey Cedar Company.
Turner Brass Works

Phosphor-Bronze

Union College

S.

Co

22

M

14
S.

Iron Co

25

Company

24

Racine Boat Mfg. Co

27

Hugo

13

—

. .

,

Company
Stow Mfg. Company

15

Replogle Governor Works
.
Reynolds El. Fiasher Mfg.Co. 1
Reynolds, W.T
25
Roebling'sSonsCo., J. A
37

Eugene
Murdock Corporation

Sterling Varnish Co., The. ...15
Stewart Electric Co., John A.17
Stilwell-Bierce & Smith- Vaile

28

W

Eugene F

Reislnger,

Monson Burmah Slate Co
Moon Mfg. Co., The
Morse Cedar Company
Mueller Company. William..

W

LeRoy
20
& Son, W. C
25
Sterling Electrical Mfg. Co. .20
Sterling Electric Company. ..19

Sturtevant Company, B. F...28
Superior Cedar A Lumber Co.24

E5

Safety Ins. Wire A Cable Co.
Sargent & Lunay

I

—

Sawyer-Man Elec. Company.—
Schott.W.H
20
Schureman & Hayden
16
Shelby Electric Company ... 7
Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co.
15
.

Smith

Co., S.

Morgan

Spies Electric Company
Lamp Co.
.A.<a^veirt4.sei33.e»xxtfi»

Jeffrey Manufacturing Co.. -.22

—

Motor Co

,

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad

M unsell & Co.

1

. .

25

Mica Insulator Company
Midland Elec. Co
Minnesota Electric Co

1

7

Phelan, D.
Phelps Company

24

16

1

—

& Weed

Porter Cedar

—

24

T

&

Paragon Fan

Phillips,

. .

McLennan & Company, K..
McNamara Brothers

&

7

Pendleton A Gilkey
Perrizo & Sons

Company

Marinette Iron VVks. Mfg. Co.

Matthews

I

23

—

Metropolitan Tel.

Insulating Company
2
Intemat'l Corres. Schools
International Tel. Mfg. Co. ..18

Koi? OXa.fl»«a£l<ed Xxideac of

N. Y. Safety Steam Power Co.21
20
Nicliel Plate Road
Nobletl Co., E. J

24

Medora Milling Co

.—

Maintenance Co

19,

15

20

Incandescent Electric Light
Manipulator Company
Independent Incan. Lamp Co.
Indiana Rub. & Ins. W. Co...
India Rubber & Gutta Percha

Company

24

Illinois Electric Specialty C0.I8
Illinois

ply

Pignolet, L.
Pittsburg & L.

25

.

24

15

Elein & Sons, Mathias
Kohler Brothers

New England Butt Co
New York Central Lines
New York Ins. Wire Co

Sprague Electric Company. 14
Standard Pole & Tie Co
25
Standard Tie Company
24
Standard Underg. Cable Co.. 1
Standard Vitrified Cond. Co. 2
Stanley Instrument Co
13

.

Kartavert Manufacturing Co. 28
Kellogg Switchboard & Sup-

Mechanical Appliance Co,.,
Mechanical Boiler CleanerCo.

.

W

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Hopkins&Co.. A. P
Huebel Company, C.J
Humphrey, Henry H

Jewell Electrical Inst. Co..
Johnston, Thomas J

See

21

20

Tel.

Co

18
..16
.24

..23

..20

Valentine-Clark Co., The. ...24
Vulcanized Fiber Company.. 28

Waclark Wire Co

Wagner
Warren

14

Electric Mfg.

Walsh's Sons

—

Co

& Company

Elec. Mfg.

I6

Co

10

Western Electric Company... 8
Western El. Supply Co
Western Lumber A Pole Co 23
Westinghouse
Electric
&
Manufacturing Company ..

—

Weston Electrical Inst. Co. .. 1
Whitehead Machinery C0....16
Wbltmore. A. E
Wllmerding, C. H
Wisconsin Central R. R
Wolcott Bros
Worcester Company, C. H
Young. A. B

23

20
33
34
. . .

24

—
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writh

you want Wires or Cables insulated

^ ^k^

the

HIGHEST CLASS INDIA RUBBER

INSULATION
buy

.

.

.

.

.

should

you
.

;

Complete stock

of

sizes constantly on hand
for sale at lowest market prices by
all

and

CHICAGO EDISON COMPANY,
WRITE FOR PRICES.

139

ADAMS STREET, CHICAGO.

»

GENERAL ELECTRIC COMPANY'S

FAN MOTORS
SEASON OF

1903

Si

NOW READY FOR

SHIPMENT.

WRITE FOR INFORMATION.

GENERAL
Chicago Office:

OFFICES, SCHENECTADY, N.

Monadnock

^" s? :? ^" jT :? J? jT J? jT :« J? :? !? K"

jf"

»?

:s'

Vi

Sales Offices in all Large Cities.

Block.

>? f? :? J? J?

•••

^ ^

Y.

^' ^' >•

^"-

*" s? :? f? jp J? *" J? :?

jj"

K'

:*'

K" :? jf K' :? »

^

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRE NT LIGHTIN G AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DOSTPHOOF
HO CONSTANTS
SENSITIVE
GOOD MAGNETS
LARGE DIAL

DUNCAN ELECTRIC MFC
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

CO.,
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MECHANICAL
PARTJ" OF

THE

AND

PITTJPURGH

ELECTRICAL DETAILS
A

good design may be rendered of no avail through poor
mechanical construction and workmanship, and similarly no

amount

mentally wrong.
with

make amends for
The Type K has received

of ingenuity can

the

view of perfecting

mechanical features.

former

is

We

made which can

and patient elaboration

its

electrical

a

design funda-

the closest study
as

well

are confident that no other

as

its

trans-

claim the same painstaking thought

of detail exhibited

by Type K.

(From

Catalogue C.)

SEND FOR DESCRIPTIVE BULLETINS.

Type K
TRANJrORMER

djmirnl €kjlrtrOIrrm;mug,
GENERAL WESTERN AGENTS

264-266=268=270 FIFTH

AVENUE,

CHICAGO.

%.

'S

COMMERCIAL ELECTRICAL SUPPLY
1000

MARKET STREET,

ST.

CO,

LOUIS MO.

AGENTS FORMissouri
Texas

Iowa

Southern

Louisiana

Mississippi

Illinois

Nebraska
Tennessee

Kansas
Alabama

Arl(ansas

and the

Kentucky

Territories

ELECTRICIAN

^^^ESTERN

New York

1

8,

190,^

& Wire Co.

American Steel
Chicago

April

Worcesfor

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
CLASSIFIED INDEX OF ADVERTISEMENTS.
Conduit Bods.

Adinsters, Inc. liamps.
Inc. El. Lt.

Manipulator Co.

Anchors {TeL & TeL)
Matthews A Bro., W. N.
A nn nnclators.

Ft. Wavne Elec. Wbs., Inc.
General Electric Co.
Sprague Electric Co.
Waerner Electric Mfg. Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

and

aietal

Co.. Jas. S.

l4ieht Plants.
Crocker- Wheeler Co.

A Company.

Babbitt

&

Contractors and Electric

Central Electric Co.

Edwards

Barron

Solder.

.„ , ^
Gr. Western Sm. and Refg. Co.
Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.
Bells, Bnzzers, Etc.

Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Cross- Arms,
Brackets.

Pins

and

Bertbold J: Jennings.
Carolina Loc. Pin A Mica Co.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Western Elect. Supply Co.
Western Electric Company.

Cnt-Outs and

Central Electric Co.

Machado A

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell & Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okontte Co.. The.

Roller.
Elec'l Instrument Co.
Pignolet. L. M.

Norton

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse EI. & Mfg. Co.

Weston Electrical Inst. Co.
Electro-Platine: Mach'y.
Crocker-Wheeler Company.

Ele vat ore- Conveyors.
Jeffrey Mfg. Co.

En^fines, Cras and Crasn-

Une.

Marinette Iron Wks. Mfg. Co.
Parsell & Weed.
Engines. IS team.

Central Electric Co.

Edwards

Chase-Shawmut

Maintenance Co.
N. Y. Safety Steam Power Co.

Electric Appliance Co.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Chicago Edison Co.

Belt Dressing.
Dixon Crucible

& Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.
Cutter Elec.

Co., Jos.

Leather Preserver Mfg. Corp.

Beltins.

,„ „
Leather Preserver Mfg. Corp.

Bloirers.
American Blower Company.
Buffalo Forge Co.

Sturtevant Co.. B. F.

Cuts.

& Electro. Co.
I>ynamos and Motors.
Franklin Eng.

Boats.

Central Electric Co.
Christensen Engineering Co.

Boiler Cleaners.

Commercial Elec'l Supply Co.
Crocker -Wheeler Co.
Dustin Co.. Chas. E.

,
„
EaclneBoat Mfg. Co.

Mechanical BoilerCleaner Co.

Boiler Compounds. Wks.
Dearborn Drug & Chem.
Boilers.

„
Illinois Maintenance Co.N Y Safety Steam ?owerCo.
Whitehead Machinery Co.
Books. Electrical.
Electrician Publishing Co.

Bmshes.

Sturtevant Co., B. F.

Thompson, Soo A Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.

Cable Hangers.
Co., Jas. b.

Chase-Shawmut Company.
Western Electric Co.
Cables. (See Wires and Cables)

Carbons,

Points and

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & MfE. Co.
Whitehead Machinery Co.

Economizers, Fuel

Central Electric Co.
Chicago Edison Co.

Green Fuel Economizer Co.

Electric Heatlns Appl.

Consumers Carbon Co.
Dlckev-Sutton Carbon Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric Appliance Co.
Reislnger, Hugo.
Western Elect. Supply Co.

Castings.

Illinois Maintenance Co.
Mechanical Appliance Co.
Parsell & Weed.
Schureman A. Hayden.

Stow Manufacturing Co.

Western Electric Company.

A

Elec. Co.

Ft. Wayne Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Stewart Elec. Co.. John A.
Sprague Electric Co.

Central Electric Co.
Hoban Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Barron

Ewing-Merkle

^„
Chrisiensen Engineering Co.
New England Butt Co.
Smith Co., S. Morgan.
,

Chains.

Electric RailTrays.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.

& Mfg. Co.
Electrical and MechanWestlnghouse

El.

ical Eneineers.
Arnold Elec. Power Stat'n Co.

Jeffrey Mfg. Co.

Circuit Breakers.

Baker A Co.. W.
Brown, Chas. L.

Western Electric Company.
Wesllnghouse El. & Mfg. Co.

Coal and Ashes Handlinjc Machinery.
Jeffrey Mfg. Co.

Bryan,

E.

P.

Bulterfield J. F.

Carman ACo.. Chas.Whltney.
Crumb A Companv, W. H.
Felt

A

Co., Chas. E.

Humphrey, Henry H.

Coils and 91 ajmets.

Kohler Brothers.

Western Electric Co.

Mayer, Geo M.

Commutator Compound.
Allen Co.. L. B.
Hart it Company.

Orne Electric Co.
Sargent Bt Lundy.

W. H.
Stanton. Le Roy W.
WUmerdlng. C. H.
Electrical Instruments.
(Recording and Testing.)
Schott.

McLennan & Co., K.
Conduit and Conduits.
Alphaduci Mfp. Co.
American Conduit Company.
H. B.
Central Electric Co.
Electric Appliance Co.
National Conduit & Cable Co.

Central Electric Co.

F!e.\lble Conduit Co.
Spraeue Electric Co.
Standard Vitrified Cond. Co.
Western Elect. Supply Co.

Ft.

Camp Company,
Oshurn

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.

Wayne

Co.

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Elec. Specialty Co.

O. C.

Central Electric Co.

Barnett Co.. G.

ture Lamp Dept.
Electric Appliance Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Independent Incan. Lamp Co.
Nernst Lamp Co.

Monarch Fire Appliance Co.

Phelps Company.
Sawver-Man Elec.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.

& H.
Fire Extinguishers.

Reynolds Elec. Flasher Mfg.
Co.

Stow Mfg. Co.
Buffalo Forge Co.
Sturtevant Co., B. P.

Shades.

and

Leslie

A

Magnet Wires.
Mechanical Draft.

Heatine: (Exhaust
Steam— Hot Water).
Amer. District Steam Co.

A Co.
and Ventilat-

Evans. Almlrall

Heatlns
ing;

Apparatus.

American Blower Company.
Buffalo Forge Co.
Sturtevant Co.. B. P.

Holders. Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

Inspection

A

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insnlatins Machinery.
New England Butt Co.
Insulators and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

IPor A^irmatJetioai Iride^K o«

Electrical Engineer Inst.
Internat'l Corresp. Schools.
Union College.

Dustin Co Chas. E.
Gregory Electric Co.
,

Crocker- wneeler Company.
General Electric Co.
Jeffrey Mfe. Co.

Name

Young. A

A. Keceptacles.
PaisteCo., H. T.

Soldering Sticks. Salts

Plates.

Klein

St

Sons, Mathias.

Johnston, Thomas

Platinum.
Maker & Company.
Gt. Western Smelt.

A

Speed Indicators.
Ref. Co.

,

Smith

Smlth-Vaile

Vulcanized Fibre.
Vulcanized Fibre Co.

Water WheelGovernom
Replogle Governor Works.

Wires and Cables— Magnet W^ires.

Co.

Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.
Empire Wire Co.
General Electric Co.

A

Ins.

WireCo.

India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WlreCo.
OkonlteCo., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Safctv Inp. Wire A Table Co.
Simplex Electrical Co.
Standard Underground C. Co.
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.

Electric Appliance Co
Western Electri.c Co.
Western Elec. Supply Co.

Phosphor BronzeSm.Co.,Ltd.

Mfg. Co

Phillips.

Edwards & Company.

Phosphor Bronze.

&

Co., Jas.
Co., S. Morgan.

Allen Co.. L. B.
Western Electric Co.

Central Electric Co.

J.

El.

A

and Paste-

Speaking Tubes.

Patent Attorneys.

Westlnghouse

Turbines. W^aterWbeelH

Indiana Rub.
Co.

B.

Sockets

Murdock Corporation.

General Electric Co.

Central Electric Co.

Maley. Martin.

Nippers and Pliers.

Trucks, Electric Car,

Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

McNamara Brothers.
Monson Burmah Slate

Western Electric Co.
Westlnghouse El. & Mfg. Co.
Motors. (See Dynamos and
Motors 1.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse EL A Mfg. Co

Stewart Electric Co.. John A.

Thompson, Son A Co.
Walsh's Sons & Co.
Whitehead Machinery Co.
Slate.

Mining Apparatus, Elec.

Kuhlman Electric Co.
Wagner Electric Mfg. Co.

American Electrical Works.
Amer. Insul.Wire A Cable Co.
American Steel A Wire Co.

Maintenance Co.
Matthews & Bro., W. N.
Scnureman & Hayden.

Mica Insulator Co.
Munsell & Co.. Eugene.

Crocker-Wheeler Company.
Ft. Wavne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.

III.

Illinois Electrical Mfg. Co.

Mica.

Transformers.

Sterling Varnish Co.

Western Electric Co.
Westlnghouse El. St Mfg. Co.

Sturtevant Co., B. F.

Co.

Sons. Mathias.

Varnishes.

Schools and Colleges.

American Blower Company.
Buffalo Forge Co.

Co., Jos.

A.

Co.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

and Cables.)

A

Stilwell-Blerce

Cutler-Hammer Mfg.

Second-Hand Mach'y.

Western Electric Co.
Western Elect. Supply Co.

Sterling Electric Co.

Leffel

Rheostats.

Steel.

Phoenix Glass Co.

Dixon Crucible

Midland Elec. Co.
Schureman & Hayden.
Stewart Elec. Co., John

Mfg. Co.

Telephone Co

Central Electric Company.
Christensen Engineering Co

Morgan.

Chicago Edison Co.
Gregory Electric Co.
lUinois Electrical Mfg. Co.

Co.. A. C.

{See Wires

S.

El.

paratus.

Re - W^in ding— Rep airs.

Linemen's Climbers.
Klein A Sons. Mathias.

Magnet

American Refl. A Lighting Co.
Farles Manufacturing Co

A

American

Automatic Electric Co.
Central Electric Co.
Central Tele. A Elec. Co.
Fahnestock Transmitter Co.
Farr TeL & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Svritchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. & Elec. Co.
Moon Mfg. Co., The.

Turner Brass Works.

Morgan.

American Steel & Wire Co
Rail Joints.
Continuous Rail Joint Company of America.
Refiners.
Gt. West. Sm. and Refining Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Minnesota Electric Co.
Western Electric Co.
El.

boards.

Western Electric Co.

Rail Bonds.

nmpH. Nernst.

Westlnghouse

Co., S.

Smith Co.,

Central Electric Co.

Co.

Western Elect. Supply Co.

Telephones, Telephone
Material and Sfritch-

Klein

Stilwell-Blerce Smith- Vaile.

Lamp Co.
rightnins Arresters.

Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.

Fisher Electric Company.
General Electric Co.
Manhattan Elect'l Supply Co.
Western Electric Co.

Torches and Brazing Ap-

Pulleys.

Nernst

Central Electric Co.

Chicago Edison Co.
Elec. Supply Co.
Electric Appliance Co,
Ewing-Merkle Electric Co.

Commercial

Tools.
Co.

SUlwell-Bierce Smith- Vaile.

Commercial Elec. Supply Co.

Fuses and Fuse Wire.

Olobes, Reflectors

Smith

Manipulator Co.

Inc. El. Lt.
I

Central Electric Co.

Jeffrey Mfg. Co.

Incandescent—
Replacers & Cleaners.

Forces.

Supplies, G^eneral Elec.

'

Transmission
Machinery.

Lamps,

Flexible Shafts.

Electric Storage Battery Co.

Gould Storage Battery Co.

Stromberg-CarlsonTeLM.Co.
Swedish-American Tel. Co.
Western Electric Co.
Western Elec. Supply Co.

Po'frer

Co.
Shelby Electric Co.
Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Fixtures. Gas and Elec.
Bearaslee Chandelier Mf g.Co.
Flashers.

Chase-Shawmut

Porcelain.
Akron Smoking Pipe

Chlcaeo Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative A Minia-

Fibre.

Gilkey.
Sons.

Wolcott Bros.
Worcester Co., C. H.
Polish (Metal).
Hoffman, Geo. W.

Bryan-Marsh Company.
Buckeye Electric Company.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

&

Perrizo A
Phelan, D. W.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.
Reynold^. W. T.
Standard Pole & Tie Co.
Standard Tie Company.
Sterling & Son, W. C.
Superior Cedar A Lumber Co.
Torrev Cedar Co.
Valentine-Clark Co.. The
^\'estern Lumber A Pole Co.
Whitmore, A. E.

Lamps, Incandescent.

Sturtevant Co., B. F.

LumberCompany.

Pendleton

Co.

Hellos-Upton Co.

Medora Milling Co.
Morse Cedar Co.
Mueller Company. William.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
DIehl Manufacturing Co.
Edison Mfg. Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Coal Co.

Kellogg Switch. A Sup. Co.
Lindsley Bros. Co.
Loud's Sons Co., H. M.
Maltby Lumber Co.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.
Osborn-JIorgan Co.

American Blower Company.

Holmes Flbre-Graphlte

Wm. H

Burch Edward

Wire Co.

Central Electric Co.

Fans and Fan Motors

A

& Wire

Steel

American Battery Co.

Fowler-Jacobs Company.
Fulmer Lumber Co., U. M.
Holcomb-Lobb Co.
Hopkins ACo.. A. P.
Huebel Company, C. J.

General Inc. Arc Light Co.

Graphite Specialties.

Badt. F. B.

Culler-Uamnif-r Mfi,'. Co.
Cutter Elec. A MfR. Co.
Ft. Wayne Elec. Wbs.. Inc.

Thompson. Son A Co.
Whitehead Machinery

Amerrcan

Storage Batteries.

Coolidge, Marshall H.
Fowler, John H.

Lamps, Arc.

Stewart Elec. Co., John A.
Sturtevant Co., B. F.

Springs.

Co.. Francis.

Carney Bros. Co.
Chicago Lumber

Bossert Elect. Const. Co.
Chase-Shawmut Co.

Illinois

A

Berthold & Jennings.
Brooks, Hall L.

Junction Boxes.

Allis-Chalmers Company,
Buffalo Forge Co.
Dustin Co.. Chas. E.

Co.

Phillips Insulated

Beidler

Simples Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co

General Electric Co.

1«$Tritches.
Bossert Elec. Const. Co.
Central Electric Co.

& Company.

Poles and Ties.

Jewell Elec'l Inst. Co.

Weston Electrical Inst

A-iA-v-eirtiaeiar^eiats

(See

Eugene

F.

Woodivork, Electrical.
Noblett Co., E.

Co.

P^e^

3»

J.
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=

"Camp" Standard

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Vitrified

Complete Underground Conduit Systems.

Installers of

:

Room

CAMP

B.

SALES OFFICES:

170 Broadway,

85 Hartford Building, Chicago.

New

York.

SHELBY ANGULATOR

ILE

TRE FIRST STJf:CT!SStFTJT> IXSTHTTMEXT FOR
IWINIXG THE TRUE VAI.UE OF lyC^XPFSCFNT

PTCTEBI^AltPS.

SIMPLE— RELIABLE— INEXPENSIVE.
By

the aid of this device the horizontal candlepower can he
determined and the lamp can then he turned so that the light
can he measured at any angle.
IT

DETERMINES THE SPECIAL CflNDLEPOWER OF YOUR LftMPS AT ONE BEADING.

This device has heen designed hy ns with a vieiv of placing
at the disposal of every oivner of a photometer, a method of
determining the value of his lamps regardless of whether the
lamps are used for general or local illumination. Fits into the
socket of any standard photometer. Price ^3.50.

SHELBY ELECTRIC CO.,

The

SHELBY, OHIO.

ALL OUR WIRES

Raven White Core.

Crimshaw.
pass Inspection and carry the aSOYe

NEW YORK
114. 116

&

New

on our

tags.

Wealso manufaclnie

Raven Black Core.
Crimshawand Com petition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,

MAIN OFFICE:
lis Liberty St.,

TRADE-MARKS

York.

BRANCHES:

33 Second

7 Otis St.

,93 oesplainei:

NEW ARC LAMP!
SEND FOR FULL DESCRIPTION.

SAN FRANCISCO:

BOSTON:
.j

St.

SAME LAMP WORKS ON BOTH A. 0. and D.O.CIRCUITS
We

also build arc

lamps

for

ALL CIRCUITS

OSBORN-MORCAN CO

«y

1

KELLY STREET,
CLEVELAND, O!
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GENERATORS
-FOR-

Power and Lighting

Bulletins No. 2003 arvd 2003 Free on Request.

^iir

EVERY THING ELECTRICAL
From topmost
great building

Dynamos,
Supplies,

floor

is filled

with new

riotors, Fans,

Watchman's

PHILADELPHIA

Telephones,

Registers, in fact

Lighting Sta-

Power

and Builders.

DENVER

goods.

tions, Electric Railways,

Sawmills, Engineers,

NEW YORK

CHICAGO
SAINT LOUIS

to the cellar our

every thing needed by

tractors

Mm

Western Electric
Company

Factories.

Send

Plants,

^1.

Con-

for Cata=

e3s^
log or Bulletins.

9^

EWING-MERKLE ELECTRIC
SAINT Louis.

m
CO.

,.^^«^^«H.
HNDERBROUND CONDUIT

'

OUR
CONDUIT

Absolutely

—
insulation

Electrolysis-Protf,

Moisture -Prsof,
Non-Cornsive,

IS
^

Test,

66,000

Non-Abrative,

VOLTS.

Perfect Insulatoi:

A perfect joint which is self-aligning., making- the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

AMERICAN CONDUIT COMPANY,
MANUFACTURERS OF

nii[iK:r

^wgig

?g M|pas)U]f

BITUMINIZED FIBRE.

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Mac/ Strset, Los Angeles, Cal.
i^:^k^-^^^^^^''V•lz^^^l::'^^ff^iZ'^^fl(^sii^^l^^

(Patented.)

FACTORIES:
Chester. Pa.
Chicago, III.
Loa Angeles, Cal.
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u
mn
wM
TvpE

M'

"E"—

II

Vlaths

in

Glass Jar.

TheElectog StorageBatteryCo.

Type

'D"— 7

Plates in Glass

Jar.

Philadelphia,

Works. Allcgbeav Avenue, iSth

TvPE F'--;5 Plates,

is

all Metal

to

lotb Streets. Pbiladclpbla, Pa.

XyPH

•?"— 15

Plates, in Class jASi

Task

MANUFACTURER OF THE

Cbloribe Bccumulator
OaLES offices

_
'
loo Broidway.
''5S^°E,''S:5„„is,.'*"".«W..^
AliecbenyAv. Sl igtli SI.

c- lATiu-

wSebl

Havana,

XypE

"G"— 19

Clevbland;
^

CBlCACai

_

""S'sa.. SU,.u

San Frabcmco

r

N«ada Block.
BIdg.
N^=« ?DBli^d Bids.
Cuba, C. F. GrEcowood, Mgr., 34 Emptdrndo StreiL

'''£,"«..,.*
DBTROrr:
Michigan El.ctric CO.

Plates, in Lead-Lis-ed TAur.

Type

Type 501— Portable Batierv.

TvPE 504— Portable Batterk.

"H"— 87

Plates, in Lead-Lined Task.
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Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

ENGINE TYPE,

Recent additions
etc., afford

1000
1500

to our shop plant, new tools, electric crane,
us increased capacity to manufacture sizes up to

KILOWATT
KILOWATT
BULLETINS ON A P P L
Ramsey

Ma^chines of tKe Ei\gii\e Type a.nd

Ma^chines of tKe Water WKeel Type.
I

CATION-THEY

Electrical M'f'r's* Co.,
St., Philadelphia, Pa.

1211 Filbert

^RIIENl^Tffl[]p.@.

[•

SANDUSKY, OHIO,

C.

W. Hobsoa,
Waco, Texas.

U. S. A.

TELL YOV ABOVT

IT.

Coho & Compiny,
Western Electrical Supply Co.,
Thos. Molr & Son,
St, Louis, Mo.
114 Liberty St., Now York.
Detroit, Mich.

H. B.

Kllbourne & Clark Co.,
815-817 Second Ave.,
Seattle, Wash., Pacific Coast Agls.

O A R B

A.

. Searles,
1200 Plsher Bldg.,
Chicago,

la

N

THE DICKEY SUTTON CARBONCOME^NT
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

WE MANUFACTURE

April iS, 1903

WESTERN ELECTRICIAN

II

BRYAN-MARSH

Incand6sceni Lamps
ARE LIGHTING

IVIORE

OF THE

UNITED STATES OF

AMERICA
THAN THEY WERE THE LAST TIME YOU READ OUR ADVER
TISEMENT

IN THIS

PAPER.

Bryan-Marsh Co.
CHICAGO: 510 Fisher Building.
MINNEAPOLIS: 1112 Lumber Exch.

NEW YORK:

136 Liberty Street.

CINCINNATI

:

50

Perin BIdg.

WESTERN ELECTRICIAN

12

Diehl Fan

April

1

8,

1903

Motors

Catalogue No, 46.

THE NEW DIEHL FAN
lights; 2 or 3 speeds; special Nyssa wood
blades; artistic design. Our 1903 catalogue shows 4 designs
of ceiling, also new desk and the Coleman device. Sendforlt,

with or without

1

DIEHL MANUFACTURING CO.,
BRANCHES:

New York,
Philadelphia, Boston.

Elizabethport, N. J.

;

G.

I.

Co.

PARAGON
DESK

FANS

BRA^
BULLETIN 262.
rwj'f^^^.*^ r^d

General Incandescent Arc Light Co.
HEW YORK,
CHICAGO.

CLEVELAND.

CINCINNATI.

ST. LOUIS.

U. S. A.

DENVER.

BOSTON.

SAN FRANCISCO.

PHILADELPHIA.

;

April

1 8,

WESTERN ELECTRICIAN

1903

13

The
There are
"Electra"

DO Carbons
Carbons
better

are the

than the
recognized

"Electra"

standard

and none
all the

"jnst

world
as good."
over.

ACCUMULATORS.

H-U.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

and

HELIOS-UPTON

CO., 222

&

Non-Aroing Fiia*,
250 VOLTS.

o

-

f30

EFFICIENCY,

j^nrs.

Fullerton Ave., CHICAGO.

D

\A^

-

'
-

absolutely

NA/a-tcKi -the "
$c

FLASHLESS device
FLASHLES!

-the label

COMPANY,

W. FUSE

HALL BERRY, New York

Representative,

100

-the fu:

providence,
Williams

PHILADELPHIA:

CHICAGO:

Western Electric Co.

Central Electric Co.

FLOTATION

OF THE MOVING PARTS OF

r.

ST.

IVI/VOIME-riO

BIO Marquette

Building,

>A/ A.'T-r IVI

IMSIOIM.

SEND FOR DESCRIPTION AND BOOK FULL OF COOD INFORMATION

".ABOUT IVIETERS."

STANLEY INSTRUMENT CO.,
MASS., U.

S.

A.

California Electrical Works.

PRICE $2.60.
ILLUSTRATED.
424 PAGES.
ELECTRICIAN PUBLISHING CO.,

IN AIR

SLJS

SAN FRANCISCO:

LOUIS:

Western Electric Co.

^KU-rERNA.-rilMO
IS

i.

Street.

ET
CURRENT
ACCOMPLISHED BY

iT^WN^EY REC^RDIIMO

GREAT BARRINCTON,

o-f

OFFICES

NEW YOKK:
Western Electric Co.

after blowing

indicating the blown fuse instantly.

ELECTRICITY FOR EN6INEERS.

i^OR

lki>..B.

iimdicai

"r/VRGET " on
A.

BOSTON':
PettingeU-Andrews Co.

-

30®

Type C indicating fuse

i.i.'S-eye:
D.

W

Xfe

Non-AroIng Fasa,
250 VOLTW.

Type C iDdicatlng fuse before blowing

An

MOST CONSERV-

CHEAPEST MAINTENANCE.

PACIFIC COAST AGENTS:
San Francisco. Cal.
CO.,< Loi AK8ELE8. Cal.
/ SSATTLB, Wash.
I

JOHN MARTIN i

-

-

ome.AOO.

WESTERN ELECTRICIAN
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EDISON MINIATURE LAMPS

Glass Case

Sf

Over 400,000 Annually Shipped

1

Gutniann Wattmeters are the neatest looking meters
in the uorkl. They are smallest in dimensions, lightest in weight and of a superior workmanship that
guarantees maintenance of accuracy and service.

to Users.

A

>i^nU

Prompt shipment

j{j|^y

^^^

quantity.

and Candelabra Sockets
and Recepf^fUs.

^tiniature

jfr^SS^

K^^^^

Let us send you our

— every variety.
— in any

All types

Wattmeter Catalog.

ELECTRIC APPLIANCE COMPANY, ELECTRICAL SUPPLIES, 92 & 94 W. VAN BUREN STREET, CHICAGO.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,
Qeneral Electric Company, Harrlfoo, N. J.

Not a rubber friction tape, but a tape coated with linseed oil left slightly tacky.
Ninety times the electrical restivity of friction tape. Send for samples and prices.

LINOTAPE
VOLT

•

MICA INSULATOR

CO.,

ORIGINATORS,
218

WATER STREET, NEW YORK.

LAKE STREET, CHICAGO.

117

T^WKKKW************* *******

AMMETERS,

POCKET SIZE.

Whitney Instruments

ForTesting Batteries and Battery
Circuits,

Locating Faults,

Grounds,

etc.

EELIABLE.

Gale's Commutator

ACCURATE.

Compound.

Send for Circular.
L. M. PICNOLET,

NDW

78-80 Cortlandt St,

YORK,

The Only

N. Y.
will keep the

Commutator

EOc.

f.±Oi,

K.

In

*

Arficle Tliai Will Prevent Sparking,

good condition and prevent cutting.

Absolutely will not

gum

the brushee.

*

per stick. SS.OO per dozen Bend SUc. for trial stick.
FOR SALE BY ALL SUPPLY HOUSES OR

McLENNAN &

Sole Alannfaetnrers*

CO.. »o».i»> WaahlngtoD

Mtreet,

BEARDSLEE CHANDELIER MFG CO."

GAS & ELECTRIC FIXTURES

-

•

*

*

cninAoo.

TRADE

are

made

In

many

styles

have a complete line

of

and types. We
switchboard and

portable

VOLTMETERS,

ALPHADUCT MFG.
822 W. 22d

Street,

NEW YORK.

for direct
of our

Sales Agencies:

CHICAGO: W. M.

for alternating current.
is

All

ttioroughly guaranteed.

\

Machskdo & Roller
203 BroatlwBy,

MEW YORK CITY,

:

Or

to

your nearest

M. Y.
SUPPLY HOUSE.

Ji^lt^kr*"*'*"*****'*^ A A * iiitiritirir'ir'A'^'^

THE NATIONAL CONDUIT
of

and

apparatus

Write for Catalogue and discounts to

Porter,

303 Fisher Building.
William S.Brown,
39 Cortlandt Street.
BOSTON Chase-Shawmut Co.,
300 Atlantic Avenue.
TORONTO: C. W. Bongard,
78 Bay Street.

NEW YORK:

Manufacturers

AMMETERS,
WATTMETERS,

OHMMETERS,

CO.,

&^

CABLE CO.

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,

CEMENT LINED PIPE FOR CONDUITS.

Executive Offices, Times Building,

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y.

LUNDELLFANS
ARE ACKNOWLEDGED TO BE THE BEST
Lundell Pans have always given the most satisfaction to dealers and users because of
their superior design and construction. They are unequaled In efficiency, durability,
apprarance and commercial value. Orders should be placed now to Insure prompt
Write for new booklet No. 03307,
delivery, as the demand this year is very great.

SPRAGUE ELECTRIC COMPANY
NEW YORK

CHICACO

BOSTON

ST.

LOUIS

BALTIMORE

WESTERN ELECTRICIAN
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FRANK
C.

EUGCNC

N. PHILLIPS, PncsiDCNT.

H.WAQENSCtL, Trcasurcn.

PHILLIPS,

F.

%.

General Manager.

ROWLAND

C. N-

PHILLIPS, VlCC-PRKB.

REMINGTON,

Sec

Jr..

WORKS,
AMERICAN ELECTRICAL
PROVIDEISCE,
K.

I.

BAREANDINSULATEDELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson. 26 Cortlandt St.
Chicago Store. F. E. Donohoe. 82 Lake St.
Montreal Branch. Eugene F. Phillips' Electrical Works.

New York Store, W.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating Apparatus
SEND FOR 64-PAGE CATALOGUE.

THOMAS

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

JOHNSTON,

J.

Counsellor at Law,
No.

Cambridgeport, Mass.

66 Broadway,

CHICAGO, Monadnock Block.

ALLEN

TO CARRY

BELT

IN

NEW YORK

-

Patent Causes.

T

R.I.

Six Years with General Electric Company.

CITY.

Patent Soliciting.

iTIcK!^
s?r'^"»'"'
tA

FLUX)

WHEN PUTTING UP WIRES

LARGE SAMPLES FREE.

MADE BY
1334 Columbia Ave., Chicago.
•

L. B.

ALLEN CO.,

Inc.,

CONTINUOUS RAIL JOINT CO. OF AH.
Geseral Offices:

Cesturt Building,

NEWARK,

N.

J.

Over FIFTEEN THOUSAND (I B.OOO) miles In use. EeceiTed the
highest award in Us class at Paris Exposition, 1900
and Pan-American, Buffalo, 1901.

The Bossert Electric Construction Go.
MANUFACTURERS OF
-

STEEL,

OUTLET AND jrWCTIOW BOXES,

SWITCHBOARDS,

BOARDS, SWITCHES, £TC.

PAHTEI.

C*H

"^
IflBR^GRAPHlTEJ
I

COMMUJATOf^fM
:

-BRUSH

:^m

There's

No

Friction

with the Fibre-Graph he Commmator Bruih.
Being 90 percent, pure graphite, It inanreB low
resistaDce, no gparkiog under a varying load, and
longer wear.
TLere ia no greasing required.
The Fibre-Graphite is therefore the most eco*
nomic brush on the market. Send for price liat.

HOLMES FIBRE-CRAPHITE MFG. CO.
•iWJ-V^Vf.\^K\\WZ

5155 Wakefield St.,Germantl)wn,

PHILADELPHIA.

MULTIPLE SWITCH MOTOR
STARTERS
WITH AUTOMATIC RELEASE

STERLING EXTRA INSULATING VARNISH.
Extra Black Finishing Varnish,
Sterllngr

Sterllugr

THE STERLING VARNISH
Pittsburg. Pa.. U. S. A.

Black Air Drying Varnlsb,
Sterling: Black Core Plate Yarnlsh.

THE STERLING VARNISH

CO.,

Brougliam

SI..

CO.,

Blacklrlars Road, Salford, Manchester, England,

NATIONAL CODE STANOARD
'0.

K." Weatherproof Wire.

Slow

-

(lU U.

iaO-VOLT SIZE,)

1'.

THE IDEAL STARTER

Burning Weatherproof

Operated by throwing

I' and Slow- Burning Wire.
Prioes

in

one lever

levers interlocking, so that

close

Ihem other than

it

is

after another;

impossible to

in their regular order.

and Samples on Application,

THE CUTLER-HAMMER MFG. CO.
MILWAUKEE.

Phillips Insulated
Office

Wire Co.

and Factory: PAWTUCKET,

R.

I.

CrIilCAao,

1232

nONADNOCK BLDQ.

NEW
136

WIS.

YORK,
LIBERTY ST.

PITTSBURQ.
319 PRICK BLOa.

.

WESTERN ELECTRICIAN
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WAKTED. FOB SAXE
WA»T

rimilar

COL.DMN

and

advertise-

1—22x33 Buckeye, st\ie B.
1— 2Ux2uSliidder (Amo ).
2—13x21 Hiicneve (Auto.), c
2—16x16 Krie Hall.
1— IHxijr. llummer, 4 valve.
1-16x10 Eriei:ity slide valve

tjo

POSITIOX

W ANTED

advertise-

ments {^o -words or iess), Sf oo an
sertion', additional words 2c each.

in-

Am Uioroiighlj

We

pay highest market prices for

1-12x34

SCRAP COPPER, BRASS

i-racticaland techni-

and can Install. iii,'ure to the best aUvanlafie on tli*^ ec-onomk-al operation of. or repair
any and all tvpesof -team and electrical appaalus. OffQ ind'icator audelfCirlcal testing Ins ru-

PLATINUM,

AND

cal In.

WRITE US.
We Manufacture Copper Hard

1-12x12
1
1

pay you

to get

—

llarrlsburg.
11x111 Ball !i Wood,

9x9 New York Safety.

3— 7x7H
Babbitt

Westlngtiuuse.

B3ILERS.

the best on earth for electrical
work. Wire Solder, Pig Lead, Ingot Copper, Spelter, etc. It will

POSITION WANTED.

Ilrown Corliss.

13-12 Erie Ball.
13x12 ArnilnKton A Sims.

2

2

ALSO

Incandescent Lamp Bases, Etc

menls. etc. Married. str!ctl> sober. t,'ood character and guarantee satisfaction. Address IlOX
197, care Western Electrician. 510 Maniueiie
Building, Chicago.

6-200 H. P. Heine, 150 lbs,
3—350 H. P, Climax, 150 lbs.
1-375 H. P. National. 160 lbs.

our prices.

P.
lbs.

150

1—250

Abendroth

A Root, 1—50

lbs.
lbs,
l-72.xls R. T., 2C-6 In. tubes,
160 lbs.
H. P. tubular. 120 lbs.
100
P. locomotive type,
120 lbs.
tubular, 100 lb«,
tubular, 100 lbs.

2—72x18, 120

K.

W.

Detroit, M. P.

ALTERNATORS.

H. P. Sterling, 150

2—125
I—
H

2—150 K.W. st'nley 2 phase
2—120 K.W. G. E. single pb.
2-75 K.W. Stanley 2 phas-.
1-60 K.W. Westlngbouse. 2

2-66x15
2-42x14

4—60
2-30

RY.

GENERATORS.

phase. 60 cycle.
2—611 K.W. Manlev2phase.
K. W. G. K. slnnlepb.
K. W. Westlngbouse.

ARCDYNAMOS.ALL
SIZES AND TYPES.

1—2.50 K. W. Westlngbouse.

2—150 K.W. Edison bl- polar.
1—120 K. W. C. A C, 6 pole,
1—100 K. W. C, i 0.. 6 pole.
4—100 K.W. Gen'l Electric,
3—100 K.W, Edison bl-polar.
2-75 K. W. Westlngbouse.
2-60 K.W. Edison bl-polar.
5— D62 K. W. T. II. bl-polar.
1—35 K. W. Ft. Wayne. M. P.

&

THOMPSON, SON
114-116-118

CO.

Liberty St.

NEW YORK

CITY.

GREAT WESTERN SMELTING A\D
REFINING CO., CHICAGO.

electrician and stationary engineer of
^nder^taDds
practical experience.
wiring, conwtriiciion work, repairs In steam and
general malntensince; will accept steady position: country plant preferred; good references.
Address with particulars and salary paid. Address UOX -JOn, care Western Electrician, 510
Marquette lildg.. Ctilcago.

By an

12

1—211x42 l-'itebbiirg Corliss.
1 — 16x42 Hamilton Corliss.
L—l4x36,Allls Corliss.

UP to YOU.

IT'S

POSITION WANTED.
Asobief.

1—267 H.

ENGINES.

zvords or 2ess), S^-JO an
instrlion; additional words 3c each

ments

April i8, 1903

'years'

POSITION WANTED.
a thoroughly competent, reliable and up
to-daie young ma"n as superintendent or manager of an electric-llght or power plant. Technical educ-tilon; a years' practical experience
from lineman lo manager. Address liOX No.
2rtl. care Western Electrician, 510 Marquette
Bldg.. Chicago.

By

WANTED.
One experienced Incandescent lamn salesman,
Address
CO.. Shelby. Obio.

al once.

EXCHANGE,
TELEPHONE STOCK.
I hold large block of stock In well established,
paying Indt-pendent telephone plant, city 40.000.
Uon'i want company to appear like "one man
concern." and wish to e.'ccbange part for stock
in other telephone companies, either city or
^tate line.
Prefer if near Chicago.
T. B.
HOOVER, 260 Wabash Ave.. Chicago.

14x36 135-H. P. Hamilton Corliss.
12x36 100-H, P. St. Lonis Corliss.
12x36 100-H. P. HarailtOB Corliss.
24x48 500-H. P. Buckeye Automatic.
15 and 23x17 300 H. P. Mcintosh & Seymour

Tandem Compound Railway Engine.

BOILERS.
P. Heine Watertube Boiler.
H. P. Heine Watertube Boilers.

WHITEHEAD MACHINERY
Established

WANTED.

One

State age, experience and salary expected,
when available. Address BOX 196. care
Western Electrician, 510 Manineite Building.

Monadnock

Bldg.,

SALE.

In the "trust. Applicants will please state age
experience and salary wanted. Address BOX
199. care Western Electrician. 510 Marqueite
Bldg.. Chicago.

1—20
Form K.
1—15 H. P. Motor
Form K.

P. Motor 3-phase, 60-cycle,
L.
H. P. Motor 3-phase. 6D-cycle,

3-phas°.

FOR SALE.
com

iX

Watertube

Boll.
Boll.

HEATERS, ETC.
BOO-H. P. Excelsior Hea'Cr.

CO.,

Davenport, Iowa.

i-itwa;im i!ii*iiia
!

BoAr-c^cr. Nr-Yu"-

POLISM Geo.W.Moffman
I I
295,E.WflSMiMCTOKST.

iMDIflHJIPOLlS.iND

FOR SALE-ENGINES

220-voU
220-voU

250 H.

Sims, cross com-

P.

12 and 24x18 Williams

tandem compound,

250 H. P.
20x18 Ball, 250 H. P.
12x12 Ideal, 90 H. P.
10x13 Frost automatic.

180 K. W. and 120 K. W. G.E,. 60

cycle, A. S.

type 1,100 or 2,200 volt alternators.
Ft. Wayne, 2,00o volt alter-

160 K. W. 60 cycle
nator.

120 K. W. and 60 K. W.

E 133

G.

,

cycle, 1,100

volt alternators.
Direct current 110 volt generators all sizes.

Write for our complete stock

60-cycle, 220-volt

ILLINOIS

Manufactured by General Electric Co., pracli
cally new and in perfect condition.
BADGER BOX & LUMBER CO.. Grand Rapids, Wis.

D'Arsonval galvanometer with telescope
plete.
and scale. Has a range of 5.000 megohms with
lOU volts. Packed in rosewood case 22^ixHix7:
Addre-.
)nths.
peisht 20 lbs. Iti use two

METALS.

20Hxl6 ArmingtOD &

13 and

liound.

—toForm
H.

1

set.

'QLISHES ALL

& Wilcox Watertube

A Wile

new.

Chicago.

-

MOTORS FOR

WANTED.
Three experienced incandescent lamp sales
men. bvan old and well-established company noi

Wlllyoung portable cable testing

Nearly

revolutions.

P. llabcock
P. Babcock

2—72x18 Tubular boilers, 125 pounds.
3—72x16 Tubular hollers, loO pounds.
3—66x16 Tnbnlar hollers, 100 pounds.
2—60x18 Tubular b.tilers, 100 pounds.
6— 60x16 Tubular boilers, 100 pounds.
1—56x16 Tubular boi er, 100 pounds.
2—54x14 Tubular boilers, loO pounds.

yea

U.S. METAL

STEPHENS & TYLER,

ing.

also

Chicago.

300-iight. 17 Kw.. 120-volt, 4-pole D. C.

Generator, 750
Guaranteed.

(g

2— 150-U.

SOO-H. P: Wlteeler Heater.
300-H. P. Baragwanatb Heater.
200-H. P. Kroeschell Heater.
150-H. P. Berryman Heater.

1— 326-H.
2—300

THE SHELBY ELECTKIC

By a large Industrial manufacturing firm, a
young or middle-aged man with technical
and practical education In electrical engineer-

2— 250-H.

ENGINES.
34x60 050- n. P. International Power Corliss,
28.X48 750-H P. lIsrrisDou le Eccentric Corliss
23x60 45U H. P. George H, CorlUs.
20x48 300-H P. Harris Corliss.
18x42 250-H. P. Greene Corliss. Db. Eccentrics.

list

No. 5

I

MAINTENANCE COMPANY,

1625 Marquette Building;, Chicago.

'

m

Box 195, care \\ estern Electrician, 5lu Marquette Building, Chicago.

REPAIRS

LITTLE JOURNEYS

FOR SALE.

will

Best Work.

lormers.

plant In a growing
thousand. Doing a good buh
Seven years' city contract Two boiler.>.

Best Prices
tlian

A complete electric-light
town of over
ness.

five

Des Moines,

-

one hundred horsepower each. One hundreO
and fifty horsepower engine. Alternailng anr
direct current. Load enough for one holier a'
present. Good reasons for selling. Address HO.V
198. care Wt-stern Electrician, 510 Marquette
Bldg., Chicago.

MIDLAND ELECTRIC

CO.,

GUNS

EACH.

U.

Army

S.

$1.00

d

cof
ELECTRIC
CHICAGO
5.CLINT0N

5'»-62
3T.
dynamos, motors, meteraand transformers
by ttiis Company are at their warehousea
ready for Immediate delivery.

guns, as curiosities, for cosey cor-

PLACE YOUR
"Want" and "For Sale"

All

advertisements In the

FOR SALE.

1— 400K. W.

1—200
2—200
1—150

W.
W.
W.
W.
2—120 K. W.
1-120 K. W.
12-120 K. W.
2- 110 K. W.
1— 90 K. W.
4 - 75 K. W.
6 - 60 K. W.
2- 60 K. W.
K.
K.
K.
2— lf)0 K.

Westlngbouse, wittl exciter.
Stanley tudnclor. with exciter.
Wood (3 bearings), with exciter.
Slattery (3 Gearings). Big bargain.
General Electric moDOCycUc.
Westiqi-honse.
General Electric type A. S. 120.
General Electric type A. 120.
General Electric type A. S. 00.
Westlngbouse.

Wood.
General Electric A. 60.

I.areo stock of direct-current machines.

'

WESTERN ELECTRICIANr
Immediate Returns.

Send for monthly bargain Bheet with complete
and net prices of machines. All apparatua

fully guaranteed.

Western

lilecirician

Want
Irirti

F3^8Ul-fc8.

Chicago,

Milwaukee &

SECOND-HAND

Chicago
and many more are going

to

do

likewise.
Booklets that will help
you to plan your vacation trip have
just been published, and will he sent
im receipt of postage, as follows:

"Colorado-Califoinia," six cents.

"Summer Homes,"
Spirit

COAL FIELDS,

IRON ORE RANGES,

HARD AND SOFT
LUMBER DISTRICTS

six

of the West and Northwest, and
affords the best means of transportation to the markets of the world.
FOR FURTHER PARTICULARS APPLY TO

MILLER,

MARVIN HUGHITTJr..

CHICAGO.

Freight Traffic

invite correspondence
witli tliose wisliing to
buy or seli.

140 S. Clinhn

St.,

Chicago.

Mgr

E. D.
,

BRIGHAM.

Gen'! Freight Agent,

CHICAQO.

We

SCHUREMAN & HAYDEN,

Ry.

WATER POWERS.

Lake," four cents,

General PassenBer Agent,

& North-Western

which reaches the famous

cents.

"Lakes Okoboji and

F. A.

Dynamos and Motors.

St. Paul

Railway

"In Lakeland" and

Westlnehouse.

list

Contemplating establishing plants
In the West should take advantage
of a location on

Many have' already
summer tours via the

arranged their

Walsh's Sons & Co ,261 Washington St.,Newark,NJ.

listed

Alte'nalors 125-133 cycles. 1,100 yolts.

ever.

MANUFACTURERS

Iowa.

ners, dens, etc.

regory:

lake

to

and mountain homes
be more popular tliis summer
resorts

Motors, Dynamos, Arc Lamps, Trans-

Your Electrical Books of tlie Electrician
Publishing Co., Suite 510 Harquette

BUY

Bldg,, Chicago.

You

will save

TIME and

MONEY by doing so

REPAIR SHOPS
EDISON
COMPANY
CHICAGO
MAIN
TELEPHONE
76 MARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,

Machine and Carpenter
Work of All Kinds

Correspondence Solicl'ed.

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

April

iS,

—

1

.

:

WESTERN ELECTRICIAN

1903

—e«»»»«»—
WE BUY AND SELL ALL KINDS

Electrical and

We Buy or Sell

Steam

MACHINERY
Watson Back-Geared Motor.

DIRECT-CONNECTED UNITS.
Built

on

five

frames

for

JS,

a, ii, I, I'A, m, 2 and 3
horsepower with speed reductions of from 5 to
Multi-polar type with cast
dynamo steel frames and
ventilate form coil wound
armatures.
An efficient,' durable motor
'A,

I

built for lasting

and severe

use.

We build special

motors and

dynamos forspeclal purposes.

General Electric 500-550-Tolt Generator, direct connected to
Tandem Compound, 16 and 30x48 Whetherill-Corliss Horizontal Lefihand Engine.
200 kw Westinahouse, M. P. 8, 500-550-volt Generator, direct connected
to 18 and 30x16 Westinghouse Engine; generator entirely rewound and
engine in excellent condition.
187i kw., Weslinghouse, M. P. 8, 120-volt Generator, direct connected to
Westinghouse Compound Engine.
50 kw.. Commercial. M. P., 125 volts, Compound Wound Generator, with
One
8i and 13x12 Armington & Sims Tandem Compound Engine.
y»ar old.
50 kw., Eddy Compound Generator, 125 volts, direct connected to 13x13
Harrisburg Ideal Engine.
25 kw., 250-voU Westinghouse Generators, direct connected to self-oiling
Ball Engines.
25 kw.. General Electric, 110 volts, 4 pole. Compound Wound' Generator,
with QixlO Armington & Sims Engine.
2
25 kw., 125volt General Electric Generators, direct connected to one
Triple Expansion Marine Vertical Engine.
300 kw.,

,

RepairShop

OPEN DAYAND N|CHT
TELEPHONE

Armature
Fields

Rewound

—

CENERATORS-500

ALTERNATING.
THE

MECHANICAL APPLIANCE
COMPANr,

Ml
Send

Two

arranged to be driven
with a single pulley clutch coupling on each

2—250 kw., G.
2—200 kw., G.

E., 2,400 volts, 50 cycles, 3-phase.
E., 2,300 volts, 40 cycles, 3-phase.
I— 150kw., Stanley, 1,000 or 2,000 volts, 133 cycles.
2—120 kw. G. E., 2,000 volts, 125 cycles.
2—120 kw., G. E., 1,040 volts, 125 cycles.
1—100 kw., G. E., 2,080 volts, 60 cycles.
60kw, G. E., 1,040 volts, 125 cycles.
A35 T. H., 1,000 volts, 125 cycles.

side of puilev.

One General Electric, 250 K. W.
One Weslinghouse, 175 K. W.

Two General Electric, 100 K. W., 4 pole.
Two General Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K.
Six T. H., D62.

Une Edison No.

—

Electric.
Electric.

,

,

liitocNtESoxa Et-ECrnicCo.,
MXNNEflPOtlS MINN.
PiCTENTED MARCH 3, 1903.

W

1—100 kw., 4-pole Walker.
3

,

2—
5

— 14x14 R ce Automatic.
2—13 and 23x17 Tandem Compound
2 — 10 and l!ix20Pa>ne Compound.
1
1

80 kw.. General Electric.
80 k-w., Detroit.

— D62 Thomson-Houston.

plete.

STREET CAR EQUIPMENT.
Mclntcsh

&

Seymour.

One hundred and eighty 25

One hundred and eighty "K"
Twenty-five K-2 Controllers.

and 60x60, Cooper cross-compound
non-condensing, new, never shipped from

Six 36

—
— 26x48 Providence Greene.
3 — 18ixl8 Armington & Sims.

factorv.

One 30x54

One 28x60 Pennsylvania Iron Works
one 20x48 Wheelock.
One 20x48 Double Wheelock.
One 20x42 Wheelock,
One 14x42 Hamilton Corliss.

BOILERS.

Two 21x18 Armington &

is

Sims.

tached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic Russell.
One 15^x15 Armington & Sims

M. D. 2 T.-H., 50 light, 9.6 amp.
L. D. 12 T.-H. ,75 light, 6.6 amp.
M. 12 T.-H., 45 light, 6 6 amp.

No. 12 Brush, 150 light, 9.6 amp.
No. 11 Brush, 125 light, 9.6 amp.
No. 9B Brush, 120 light, 6.6 amp.

high speed

simple automatic, 270 R, P. M.

One 15x15 Armington &Slmssimple automatic,
270 R.

P.

M.

One 13^x15 Armington

&

Sima high speed

simple automatic. 300 R. P. M.
One 14x17 Fisher, new.

'

dering,

Co.

Four 16 and 22x22 Houston, Stanwood & Gamble, cross -compound.
Five 12 and 20x16 tandem compound Ball.
Two 11 and 17xl4cross-compound Ideal.
Two 9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.
Three 17x18, Skinner, with air cylinders at-

7—163 H
Babcock & Wilcox.
5—250 H.
Climax.
1—600 H.
Climax.
2—66x16 Return Tubular.
2-66x18 Return Tubular.

ARC GENERATORS.

orto

Louis Corlias.
Bodley.deiigned for rolling

mill work.

York Safety.
1—20x48 Harris-Corliss.

when

St.

Two 24x60 Lane &

1— 18ixl8 New

in stock,

Controller*.

ENGINES.

Corliss.

2

are tu be used witli the best fanmoturs; they are the neatest
and safest. The short cut
tuvourha\'ine the best

new

cases.

2—18 and 30x16 Westinghouse Compound.

Plugs

H. P. motors,

and complete with pinions, gear and gear

1—16x42 Greene.
111^ and 16^x12 Cross Compound Armi' gton & Sims.
1

P.-K. Attachment

60-cycle, 2-pbase,

2,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100K.W.,G.E. 3 phase, 60 cycle generator,
complete.
Two 100 K. W., G. E., 1100 volts monocyclic,
complete.
One 60 K. W.. Westinghouse. 1100 Tolts.
One 35 K. W., Westinghouse, 1100 volts, com-

— 13x12 Arminston & Sims.
— 12 and 20x12 Westinghou'e Compound.

1—7x8 Pdyne.
1—18x48 Geo. H.

.

One 750 K.W., Westinghouse

1

Volt

10 Volts.

1

ALTERNATING GENERATORS.

— 100 kw., 4-pole General Electric.

— 100 kw., Edison Bipolar.
2— 90 kw., Thomson-Houston.
1
1

ENGINES.

'^-

250

'

^

W.. G. E. design, 14 pole, for direct
connection, at a speed of 120 K. P. M.
Four 60 K.
Edison.
Two 46 K. W. Edison,

RAILWAY GENERATORS.
2- 20U kw., 4-pole General Electric.
1—200 kw,, M. P. 6, Westinghouse.
1
175 kw
M. P. 4, Westinghouse.
2—150 kw., M. P. 6, Westinghouse.
2—110 kw 4-pijle Eddy.

\

W.

W.

Two 210 K.

2-500 kw, 0-pole General
2—225 kw., 6 pole General

4A«RE5TER
iSlGHTTSING^
FOB.
me^EPHOPCE &TELEGHAPH LlMlES

20, 60 K.

GENERATORS-

1—

for Bulletin No. SB.

\\f

Volts.

T. H., 500 K. W.
H.. 270 K. W..

FourT.

1—

LWAU KEE.

US.

A large assortment of Arc Lamps all In good
working order, for direct and alternating currents,
series and multiple circuits. Also a fine lot of Transformers, especially General Electric Type H. and
Thomson-Houston Type F.

BOILERS.
Four 66x18 with 66 4-inoh tubes.

A

complete

battery at a great bargain.
Three 66 x 14. with 66 4- nch tubes.
Two 72 in. x 18 ft., with 66 4-inch tubes.
Five 60x16 ft. higii pressure boilers.
Two Sterling Water Tube Boilers. 250 H. P. each.
Two 500 H. P. Hazelton.

FERRIS WHEEL.
One 60

WRITE FOR OUR LATEST CATALOGUE.

ft.

Ferris Wheel, electricaii? driven.

AT A BARGAIN — A
p ant of 300 K.

complete Edison 3-wire

W. capacity.

It will be profitable to

wire or write us giving

requirements of machinery wanted or for

CHARLES
H. T.
Chicago

Paiotc Co.

Pliiladelphia

New York

II

Broadway, NEW YORK.

E.

DUSTIN GO.

sale.

I JOHN

A.

STEWART ELECTRIC CO.

Storehouse, ORANGEBURGH, N. Y.

430 Sycamore

J

Warehouse
LUDLOW, KY.

Factory and

Offices
St.

CINCINNATI, OHIO.

—

WESTERN ELECTRICIAN

i8

OVER

PHONES

150,000

April iS, 1903

DAILY SERVICE

IN

SWEDISH-AMERICAN TELEPHONE COMPANY, CHICAGO
SEE THE POINT?
T\n\gsten MaLgnet Steel

YOU

Can furnish FIRE Protection

in conwith your telephone service
without the change of a circuit.

lij

nection

'^Heffiy''

Brandm
•••
•••
•••
•••

Best permanent magnet steel for high-grade telephones.

& Co..

A. C. Leslie

WRITE FOR

••••
•«••

1,1

I

Montreal. Can.

AGENTS FOR NORTH AMERICA.

ILLINOIS
E. S.

1.

ELECTRIC SPECIALTY
C: f*

TMEunOSTAT.

<;lRCi;£.AR.

t

tS A. <» tS

CO.,

.

jl;;
!::'

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONOEiiSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELE«>HONE & ELECTRIC CO.,
6IO WILSON AVE., CHICAGO, ILL.

FARR
FARR

TELEPHONES FOR EXCHANGES.

The Inspector
AND

TELEPHONES
HONES FOR PRIVATE AND COUNTRY
COI
LINES.

Trouble Man.
By A.

TELEPHONES FOR FACTORIES.

Win Pins and Insulators.
& CONST. SUPPLY CO.,
W. JACKSON BLVD., IflllUIIUUi
Brackets,

PUinAfSn

CATALOGUE
No

14.

C0
Ul

Mailed anywhere on

BY

receipt of price,

HERBERT LAWS WEBB.

3
u
K

No

Price $1 00.

A complete

and practical work
handy pocket size.

6lcttrkal

O

I

a.

manhaiian

THE ELECTRICIAN PUBLISHING

nilC nnilAD
UIlL UULLAll.

ttchnicalities. Substantially

bound

in cloth.

in

ELECTRICIAN PUBLISHING

PU'LI HED BT

5upplws.

DOBBS.

iTHETELEPHOMHAND-BOOK

•^i^

ILLUSTRATED

E.

Fur. of informallon and diagrams for tbe
tperator, exchange owner, exchange manager,
nspector. trouble man. lineman.
A complete desiription of telephones and
'heir troubles.
How 10 find and remedy thtni,
lopether with working j.Ians for exchange coniiruction. complete with diagrams of all up-iola le telephones and switchboards.

CO.,

Subscribers,
Stockholders

CO.,

BIO MAROUETTE BUILDING. CHICAGO.

Suile 510 -Maniuelle Hul'ding, Chicago.

3

eicffrifalSupplvCo.
tljjiCotilaniltStrccr,

Z

and Managers

INTERNATIONAL TRANSMITTER

Ul
(0

STANDS UNEQUALLED

MAGNET WIRE

IN

SLTe

of

Workmanship,
Efficiency and

|

^

SQUARE

Is

It

Clear, Distinct and Powerful.

I

IMPOSSIBLE

AND
to

RECTAN-

become packed

tlie

Auiontaiic

Telephone

Durability.
ROUND,

beneficiaries

Exchange
The

or deadened.

first

get better service;

the second bigger dividends;
1

We

GULAR.

manufacture

full

the third less trouble.

line of public ex

change central energy and generator call
Telephones and multiple and trunldng
switchboards. Correspondence solicited.

PATENT ALLOWED.

:

TRADE MARK.

MAsrvAcrmED bt

Columbus

IflsulatBd

Wire and Brass Co.

COLUMBUS, OHIO,

INTERNATIONAL TELEPHONE MFG.
HARRISON AND CLINTON STREETS,

KOKOMo TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFC. CO.,
KOKOMO, IND.

CHICAGO

CO.,

CHICAGO,

Automatic ElectHc
Contpany
'

-

UmSm a.

U. S. A.

PATENTED TELEPHONY
A

review of patents pertaining to Telephones and Telephonic Apparatus by the

American Electrical Engineering Association.
CONTKMTS: Introductory.— Percen tape of Patenle Sustained. —Supreme Court Decisions.
— Berliner Case.— Induction Coil.— Urawbaugh Casea.— Iliinnlnns 'rransniiltur.- Subscribers' Calls.

—Switchboards.— Law System.— Mann System.— Multiple Hoard.— Express System.— Rave rot- Hess
SyKiem,— Comparative Advaniages. Multiple and Divided Hoard Systems.— Carney Plug Board.
Brief Mention.— Automatic Switchboards.- Conclusions.- Index.
Paten*, of Emtle
Patent of Emile Berliner. No. 233.969.
Patent of A. G- Bell, No. 174,465.
Berliner. No. 4fi3,560. Patents of Emlle Berliner In Parallel Columns. Patent of C. A. Cheever.
No. 208.463. Patent of II. H. Eldred. No. 303.714. Patent of Thns. A. Watson. No. 25fi.258.
Patent of L. B. Firman, No 283.334 Patent of M. G. Kelloeg. No. 247.199. Patent ofC. E. Scrlbner.
No. 330.058. Patent of C. E. Scrlbner, No. 300,144. Trunklng Principle. Patent of Shaw &.
Chllds. No. 319,856.
Mann System. Patent ot L. B. Firman. No 252 576. Western Union Pin
Switch. Express System. Patent of Sabln & Hampton. No. 513.534. Subscriber's Automatic SigRaverot-Hess System. Patent of M. J. Carney. No. 258,886. Apostoloff System.
nal.

Handsomely Boand

in Cloth.

ELECTRICIAH PUBLISHING CO.,

5cnt Prepaid on Receipt

510

of Price, $1.50.

Marquitie Building,

GHICAQO.
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'Button" Type Telephoive Transmitter.
Louder, clearer and better

in

PROTECT
Your Pocketbook

every way than the "Solid
back". Let us

tell

vou about

it.

Send for BookleU

AND YOUR

Peace of Mind
Exchange
as well as your

THE FAHNESTOCK
TRANSMITTER CO..
74 CortlaLt\dt

BY BUYING

New York City.

St.,

It

requires

Capital,

S TERLIN B

Electrical

Knowledge and Good Meclianics,
as well as Patience, to make a

PROTECTIVE APPARATUS

SUCCESSFULTELEPHONE.

AMERICAN

The
GENERATOR
CALL

CENTRAL
ENERGY

TELEPHONES
ARE A SUCCESS

STERLING ELECTRIC

LET US SEND OUR

CATALOGUE

AMERICAH
39

AND TALK PRICES

ELECTRIC

ONLY non-infringing, thoroughly
system on the market.

efficient

COMPANY

CO .

TELEPHOME

JACKSON BLVD., CHICAQO

LAFAYETTE

INDIANA.

Highest Grade Telephones and Telephone Apparatus.
Begin

right.

you had.

"Out
Get

of

our

If

you bother

Start with

order"

is

prices

on

to

get

the

best now, you won't be bothered later on by wishing

Kellogg Telephones.
a contingency

Magneto

you need not

and

Common

figure

on

in

Kellogg Telephone Apparatus.

Telephones.

Battery

KELLOGG SWITCHBOARD AND SUPPLY COMPANY.
GREEN AND CONGRESS STREETS. CHICAGO.
346 Broadway,

New York.

Keystone Telephone Building, Philadelphia.

Electric Building, Cleveland.

EVIDENCE THAT THE PEOPLE
DO NOT HESITATE TO
BUY STROMBERG-

Write for bulletins on the line of
apparatus in which you are interested.

DOVN-IN-OLD

CARLSON APPA

KENTUCKY

RATUS.

"^x

^or THE TELEPMor^^.

STROMB^&^RLSON

MAKE M^
^l^;^?'

^'•*..;^

TYLER,

State Representative, Louisville, Ky.

"^-Xi

Stromberg-Garlson

Telephone Mfg. Company,

A' -!>,"="

SxTWZ TELEPnONE EXCMAffclS^ARE USING^>%
S-C SWITCHBOARDS.
.s#^^:a
E. B.

m

Sales Department,

CHICAGO, ILLINOIS.
Gen'l

and

Eastern

Sales Office,

ROCHESTER,

N. Y.

WESTERN ELECTRICIAN
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BRYAN, WILLIAM H

ARNOLD ELECTRIC

POWER STATION Co.

M.

Engineers, Contractors for Complete
Electric Plants. Results Guajantced.

SUITE

1^39.

MAROrETTE

NEW YORE OFFICE:

I

BLDG..

711

1903

1 8,

^M^^^^^

a^^SRS^S^?^og^®SeSSs-'isgs

I

April

Am.

Engineers

Soc. M. E..

CHICAGO

1263 ^lonadnock Bldg.,

Ph.

M.

CONSULTING ENGINEER,
:il.

Chicago.

-

^fte:nii

MAYER, GEO.

Contractors,

CONSTRUCTION,

Lincoln Tnist Building. ST. LOUIS.

Tran>riii?>iuii,

l'..\\..-r

Machine Construction,

TELEPHONE ENGINEERING AND

Consulting Mechanical and Electrical
Engineer.

TRANSIT BLDG.

El<:.:tri..

Crumb,W. H. & Company

el.

A,

1.

E. E.

is6l MONADNOCK Bl.OCK,
Hnrri-^Mn ^o^-.
CHICACO.

Ifs£«»*,^s'

BURCH,

EDWARD

^^LT,

P.

i^ 1250 Guaranty Bldg,

J.

c^

CO.

SCHOTT,

W. H.,
ENGIKEER AND CONTRACTOR.

Engineers,

SPECLiT.TiEs—Central station HeatingPlants.

1155-56 MonadnockBlk., Chicago.

Waier Works Steam Plants, Electric
Raa and Street Hallway I'lants.

and estimates for elecInventions developed.

Specifications, plans

Minneapolis

BUTTERFIELD,

CHAS. E.

Mechanical and Electrical

ELECTRIC
RAILWAY ENGINEER.

trical installations.

I

terial Furnished.

Consulting Telephone Engineer.
Plana, Specifications and Supervision of InBtallation ut complete telephonu plants.

Central LightinK Stations,
Electric Power Transmission.

Cable Construction and Undfirprround Conduit
CoQstrucllon a Specialty.
Room 595, 113 Adams Street. CHICAGO, ILL.

Suite

Spi'clal Reports
l*ri,pertled and

^

ST. LOUIS.

JhemicalBldg..

1305,

Llgtit,

CHICAGO.

Bitilding,

STANTON, LE ROY W.

Humphrey, Henry H.,
CONSULTING ENGINEER.!

F.

ELECTRICAL ENGINEER AND CONTRACTOR.
Complete Telephone E:Tchaiii?ea Built and Ma-

Marquette

rc2o-2i

411 Electrical

on Telephone
Apparatus.

Bldg., Cleveland, Ohio.

^^^m&^^i^^mm
Carman, Chas. Whitney

&

j

Co.,

CONSULTING ENGINEERS,
88 La Salle Steeet, CHICAGO.

^^

^^m^^m^mmm
HART &

CO.,

UNION COLLEGE

1702-1704
Monadnock Bldg.,

CHICAGO.

BEFORE CONTRACTING FOR

N

1

^1^

IM

DESCENT

1.

CET THE

BNGINEEEING SCHOOL. ESTABLISHED
Courses

A

IVI

F>S

Schenectady,

\

Civil

1

Founded 1795"

1845.

and Sanitary Engineering

1

^rSonof

PROF. O. H. LANDRETHNew

Consulting Engineer

STERLING SPECIAL.

N. V.

York State Board of Health.

LITERATURE.
STERLING ELECTRICAL MFG. CO.

Undefffradaate

WARREN, OHIO.

and Graduate Courses

in

Electrical Engineering
Sr.Sro,

PROF.

C. p.

STEINMETZ

Special Electrician General Electric Co.

TO CONTRACTORS
=USE THE=

CHASE NIPPLE COMBINATION

Exceptional

L

By

In

Your Junction and Outlet Boxes.

the

mail, prepaid.

President

Dean

or

Union College.

::

of

::

::

Se^srdahl

Bug-Procf Bell.
OflmplBt U-in.

address

For information

facilities offered

through the co-operation of
the General Electric Co.

Patent.

Enameled, 45c.

Made

Hickel{5ate.

in sizes

2 to 8-inch. Dealers send for prices.
also make Inventors' Models and

We

IlieNev)lJork.Chicago^StJ£OUi8llR.

Special Electrical Devices.
Write us for prices.

OFFERS

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Street. Chicago.

III.

FISHER ELECTRIC CO.

Express Trjins

3

Every Day Between

OHIO^VGO

ELECTRIC SUPPLIES

AND

AND CONSTRUCTION.
WE CARRY A FULL

3

ALL P OINTS E AST

LINE.

THROUGH CLEVEUND AND BUFFALO.

IT

SAVES

IN

ELECTRICAL ENGINEERING TAUGHT BY MAIL.

LABOR OF INSTALLING,

(economy OF SPACE

IN

BOX.

Write for our free Illustrated Book.
"CiD I Become an Electrical Eoglaeer?"

We

teach Electrical EngrineerlnK, ElecLighting. Electric Railways, MechanEngineering, Mechanical Dra^rlng,
at jouT home, b> mall.
Institute
Indorsed by Thos, A. Edison.

Through Sleeping Cars, Day Coaches and DinIndividual Club Meals ranging In
ing Cars.
price irom 35c. to $1.00: also service a la carte.
* ck your Ticket Agent for tickets over t tie
Ntckel Plate Road, or address

JOHN

tric

ical

It

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

in

the Box.

portance

IN

in

— This

Great ImSwitch Boxes.
is

of

USE EVERYWHERE.

etc.

240-242 W. 23d

It $

St..

Tfut

128

CHICAGO,

W.JACKSON BLVD.

ILL.

WESTERN REPRESENTATIVE.

1

C A.,

3 Adams

York.

the proper

illustration in

SOLE MANUFACTURERS.)

THOS. C. CRIER CO.

|

no Secret

CHASE-SHAWMUT CO.
BOSTON, MASS.

New

CALAHAN,

CHICAGO.

Electrical Engineer Institute,

Dept. K.

Y.

'Phone Central 2067.

-

an

M.

pays for

itself

and the

entire space of the ad.

WE MAXE THE PROPER KIND
TRY THEM AND SEE

Real order fetchers
Full of force...

f ranRHlt
341-351

CSlJpinf €?i

DEARBORN

ST.,

CaBCAGO.

St.

April

1

8,

WESTERN ELECTRICIAN
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THE VICTOR TURBINE WATER WHEEL
1*019

^r^lVIPiO
OUR

Its high speed, close regulation, great capacity,
high efficiency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.

rii-

OTHER SPECIALTIES ARE:

STEAM and POWER PUMPING MACHINERY

COMPRESSORS

for all purposes, AIR

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

The

li STILWELL-BIERGE

&

NEW YORK.

SMITH-VAILE GO.
^iHi^.

*A.->rT^r*,

PHILADELPHIA. 619 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON. 97 Queen Victoria Street.
CLEVELAND. 1116 New England Building.
AUSTIN, Sales Agent, Smith Blocl<, PITTSBURG, PA.

141 Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS, 304 Hennen Building.
BALTIMORE, 1607 Continental Trust Building.
E. r.

Sinmmtuuiiiiiiitumiiiiiuiiuuiiuuuuiimuiimiiiiniiuunuiiituaitii uuiiUtiiime

AUTOMATIC.

fj.M'CORMICK TURBINE. ENGINES
On
Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parlies having power plants which are unsatisfactory, and those contemplating ihe improvement of powers, will find it to their interest to confer
with u'^s, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REQUIREMENTS

^VERTICAL OR.
I HORIZONTAL.

AND SEND FOR CATALOGUE.

S.

MORGAN SMITH
iwi

A N e:
I

m'WW
Vl
ATE
Alii
Wfcn II P
fkm

THE MONSON

r

Valve

I

For Direct Connected or Belted Service. Heavy Duty.
High Speed. High Pressure. Units Irom 6 to 200 H.-P.

McNAMARA BROS.

FOR
ELECTRICAL

PURPOSES
PLAIN OR
ENAMELED.

BURMAH SLATE

CO., York, Pa.

Piston

DUPLICATE PARTS ALWAYS ON HAND.

ELECTRIC SWITCHBOARDS,

SLATE AHD MARBLE:

CO.
Write

PORTLAND, ME.

for

Fair Haven. Vt.

Catalogue B.

3

New York.

PKlIadelphla..,

CHICAGO.

.

San Fra.riclsco.

ILL.
Boston.

SHmH!TI!IJIHTW!?l?IH!HI»mnmi!n!fmHfimiHHm!T(IHnif»?!HmHVITII?HfHHn!IHK

Old King Coal
IS

ON TOP AND REFUSES TO COME DOWN.

Now

is

the time for Electric Companies

System

Exhaust
Steam Heating through underground mains,
and save their coal and labor bills.
to decide to put in our

35

New

Write

how

it is

of

vl

plants installed last year.

We guarantee
for

Hii>,

results.

our pamphlet, showing

done.

American

District

LOCKPORT,
Mention Western Electkiciax.

Steam
N. Y.

Co.,

Jl

SAFETY STEAM POWER. CO.

N. Y.
60 South CanSLl Street,

m

\^•ESTERN

We

know

all

ELECTRiaAN

April 18. igoj

the expense that scale causes the owner and the annoyance

it

occasions the

The laboratory of this company is one of the most complete in the United
specialty is made of the carefal and economical treatment of boiler waters.

Chief Engineer.
States.

A

'

M

27-34 RIALTO BUILDIMC, CHICAGO, ILL.

*4gi=JvM r

KC3GAi

^f

•••••«*or«*

Telephone: Harrison 3930 and 3931.

T^ESISTANCE
•^

rods of Dixon's Graphite
give high resistance in contracted space.

Any size, any resistance.
and booklet 125.

Ask

JOSEPH DIXON TRrciBLE COMPANY.

sample

for

DISC ELECTRIC FANS

Jersey City, N.J.

FOR CAfALOGUE.

EFFREYS^T DREDGES

THEJEFFREYMFG.CO.
COLUMBUS, OHIO.

ARE YOU LOOKING FOR MONEY?
If so,

bay WALRATH Q4S OR GASOLINE ENGINES,
and get light on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It will produce as good a commercial ligbt as tbat of an automatic steam engine, either belled
or direct connected generator.
Simple. Economical and Reliable.
tend for Catalogue \V.

SYMOHYMOUS WITH

STRENGTH

MARINETTE IRON

WORKS MFG.
-iZSr'

DURABILITY
EFFICIENCY

CO.,

MARINETTE, WIS.

AGEN'CIES-

Send tor Our Catalogue Mo. 140

801 Fisher Building, Cbicaeo.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St.. Boston.
Strong, Carlisle

A Hammond

American Biower Company,

Co., Cleveland.

DETROIT, MICH.

MEW YORK:

CHICAGO:

TO Gracechurch

St.

Bronze SmeltingCo.Qmited,

2200 Washington ave.philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

IDEAL FIRE PROTECTION FOR ALL
ELECTRICAL APPARATUS.

ING0TS,CAST1NGS,WIRE,R0DS,'SHEETS,ETC.

'^Lt^

LOMDOM:

Marquette BIdg,

141 Broadnvay.

The Phosphor

Y.

— DELTA
METAL
STAMPINGS
FORCINGS

bnd
CASTINGS,
ORIGINAL andSoleMakersintheU.S.

fifr€

Highest Awards at National Export, Central Canadian,
Pan-American and Cliarleston Expositions.

"

MONARCH
247-249 Pearl

FIRE APPLIANCE CO.,
New York City.

St..

SAMSON TURBINE
UNEXCELLED FOR DRIVrNG

ELECTRICAL MACHINERY.
Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We

build these Turbines in all Sixes and Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.

WRITE DEPT.

.

3

D" FOR CATALOG.

JAMES
LEFFEL &
SPRINGFIELD.

CO.,

O., U. S. A.

WE 0«BUY OLD
BELTS
ANY
OR
SCRAPS.

SIZE
CONDITION.

WE

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.
^1

THE

:<;it»»ji=t«
ONLY KNOWN METHOD

OF

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.MASON Manager.

4-13

VI.

MONROE

ST..

CHICAGO.

MARTIN MALEY,
VERMONT SLATE
MANUFACTURER OF ALL KINDS OF

CO.

WESTERN UNION BUILDING. CHICAGO.

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.
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IDAHO
CEDAR POLES.
LOW PRICES. LONG LENGTHS A SPECIALTY.
vAono.
YARDS: IDAHO.
MONTANA.
)
\

WESTERN LUMBER & POLE

POLES AND POSTS.

Main Office, DENVER, COLO.

CO.,

LOW

LARGE STOCKS

PRICES

A'b't^n-bion!

DAR POLES

WHITE AND'
CHICAGO LUMBER

& COAL CO.
MINNEAPOLIS, MINN.
LOW FIGURE.

II29-30-3I LUMBER EXCMAN6E
AT 5T.PAUL, MINN. ^000

6IN.

25

The Holcomb-Lobb Company have

POLES TO MOVE AT

FT.

YEARS'
TEN
LOCUST
PINS
IH W
\^ \^ \/ W
r
MAKING k
EXPERIENCE
enables us to
better,

fit

IN
know what we

belter,

and

CAROLINA

best that grows.

&

POLES,
POSTS,

CEDAR
SONS

M. LOUD'S

H.

YARDS:

TIES,

A. E.

1211-12-13 Marquette BIdg.

CMK

POLES AND POSTS.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-3i-32 Lumber Exchange, Minneapolis.

MlnnJ

ELECTRICAL BOOKS.

BUY YOUR BOOKS

WIND.

Marquette Bldg.. Clileago*

1

ICinds.

.All

FROMTHB
Electrician Pub. Co.. 5

Company

Mueller

Au Sable, Mich.

CO.,

SPECIAL PRICES

Wm.

Chicago, 111.
Spalding, Mich.
Metropolitan, Mich.
Felch Jet., Mich.
Blaney, Mich.
Raber, Mich.
Escanaba, Mich.
Masonville, Mich.
Marinette, Wis.

25 0"^^';^=%".""^
CEDAR POLES
UPON
'

ELECTRICIAN PUBLISHING COMPANY,
CHICAGO
Suite 510 Marquette Bldg.,

HAS
Northern Wisconsin Resources.
Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timber and splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting,
I

tunities

NO EFFECT

HOIVIESEEKERS' EXCURSIONS
First

ON

and Third Tuesday Each Month

—VIA—

!

|

those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.

W.

H. KILLEN, Land

&

industrial Com'r;

JAS. C. POND, General Passenger Agent,
Wisconsin Central

Ry.,

MILWAUKEE.WIS.

from

We

I
I
when we assure you that our pins will shed water
Then there is a dlffc-ence in timber. Ours the
LOCUST PIN MiCA CO., Franklin, N. C.

are talking about
last ionser than others.

retired

the cedar business and we have purchased their entire
stock of cedar posts and poles, also their principal
yards at Marinette, Wisconsin, and Masonville, Mich.
This places us in a very advantageous position,
giving us in conjunction with our own yards, local connections with all the trunk lines on the northern peninsula.
are prepared to make attractive prices on
mixed carloads of posts and poles as well as in straight
Our great specialty is the pole business.
carload lots.
Our stock is the very best. A trial order will demonstrate this fact.
Let us hear from you.

THE TURNER

CHESAPEAKE AND OHIO RAILWAY

'

DOUBLE JET GASOLINE

VIRGINIA,

TORCHES

—TONORTH AND SOUTH

CAROLINA.
For rates and information apply to

and for ELECTRICIAN'S and LINEMAN'S

WORK THEY HAVE NO EQUAL.

I.

Brazing, Tempering, Annealing, Fusing
and Soldering can be done in the strongest
wind, with ease.

P.

SPINING, N. W.
234 Clark

P. A. C.

St., Chicago,

&

0. Ry.

III,

The Turner Brass Works

jEbWARDS

AfipCo

Lock Gravity
Drop

23 N. Franklin

"All road!) lead to Rome."

St.,

No. 5 Double Jet Torch.

CHICAGO.

Send

-

Each, $7,00

for Illustrated Catalogue.

NONA/ READY!!

And
seems

business in
tend toward

all

to

Grand Central

New York

Station.

This great building, which covers

Annunciator.

WESTERN ELECTRICIAN'S

the space of four city blocks, be-

ginning at the comer of 4th Avenue
and 42d Street, is the Metropolitan
terminus of the

MOONLIGHT SCHEDULE

NEW YORK CENTRAL
and

Extra

heavy,

caseof ornamental design.

reach

The drips being fastened to

may

I

ARRANGED

IN

BOOK FORM, POCKET

SIZE.

be removed without disconnecting wires.

10 Cents per Copy.

Send

for

by the

it,

see that your ticket reads

New York Central.

A copy of the 40-page illuBtrated Catalogiie
of the • Four Track Serins," New York Cencttii's
books of travel and education, will be senc freo.
post-paid, to any addre.-'S on receipt ot a pistuwe
etarnp. by George H. DameiH, (itineral PaaSent-er
Agent, New York Central
Hudson Itivir
Railroad, Grand Central cCation, Ni;"- Yoik.

It.

&

^E^YowK

H.y

LINES

the center of the hotel, resi-

dence, club and tlieater district of
the second city of the world. To

well finished

the back-board, the case

is

ELECTRICIAN PUBLISHING

CO.,

510 Marquette

Bldg.,

Chicago.

WESTERN ELECTRIaA^f
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CEDAR POLES

Predueere

From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
1

AI

Whotesaltrs of
White Cedar

i\^

C.n. WORCESTER CO.

Produett.

MARINETTE.WIS.
*bros.,
OFRAR POLF^
nVi/^CO wolcott
V'Cl^Mn
POLES, TIES, POSTS. ™V.ffi,"ff
MANCHESTER, IOWA.

BOTTOM

PRICES.

RAILROAD

TIES,

We

PRODUCERS.

MICHIGAN AND WISCONSIN YARDS.

want your

inquiries always..

CEDAR POLES,

POSTS, SHINGLES, ETC.
For prompt shipment,

"ASK

THE MORSE CEDAR

US."

CO.;

Saginaw, Mich.

CEDAR

IDAHO

CEDAR

When

POLES

CEDAR ,=^. POLES

Figuring

on
FOR
PRICES

8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. long,
7 in. and up tops. Most be moved.

A. P.

FRANCIS BEIDLER &
519 W. 22d

St.,

Chicago,

CO.,

HOPKINS &CO.
ESCANABA, MICH.

Large stocks Michigan Wiiite Cedar
Poles. Write for Prices.

Pendleton &GILKEY.
PRODUCERS. MiNNEAPOLia.MlNN.

lii.

M.KL£IN & SON

LINE BUILDERS'
Our Tool Book
It is

tells

of Interest to all

TOOLS.
about tbem.
Set

Unemea.

iTflfftlH^

a copy now. FREE.
Headquarters lor Linemen's Tools.

HATHIAS KLEIN

&

SONS,"-'?:S'icl'JbriLl^''-

"VARbs-. »Kcoi<N»Ncii, h>cK.

Cedar

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hand

- ^ReeNBAV.'wrs.

Poles POLES.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

ucD LUIHdck
iiiiRCD on
Dii
m. cm
rULmtlf
UU.,
I

.

merchants' national
bank bldg., Chicago.

to

80

ft.

New

Urij)0»f. "UTis.

BERTHOLD
& JENNINGS,
ST. LOUIS.

WHITE CEDAR.

IDAHO CEDAR up

_

ARMS.
LONG LEAF
PINEAND

Chemicai Buliding.

POLES

CROSS
FIR.

WRITE FOR PRICES.

THE

(WHITE CEDAR.)

0. C.

LUMBER

CO.,

VULCAN MICH.

LARGE STOCK.

MICHIGAN WHITE

KELLOGG SWITCHBOARD & SUPPLY

CO., Chrcago.

.
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25

CEDAR=PDLES
BROS. CO.
LINDSLEY
(MICHIGAN POLES) CHICASO.
ADDRESS

'
:

CO.
THE LINDSLEV BROS.
E. WASH.

(WESTERN

SENERAL OFFICES

INQUIRIES TO

P Oi-CS ) SPDKAN
TRIBUNE: BL DG C H CAQ O
.

I

^io jioio ioioioio iojfeiojJo jfeio jfe jJojfeioioioio J^io 4oio)l'

?
£
4S

WE HAVE
on which

we name

iS-ioch centers.

we name you

size

is

J*

''special"

could easily afford to space

Give us your nams and

SEND

whole story.

The

a "special" price.

too, but at the price

*?

A ''SPECIAL" TIE
we

can

tell

you the

IT TO-DAY.

LUMBER
MALTBY
COMPANY,
509
BAY
MICH.

49
49
49

Phoenix Block,

CITY,

,g,c^o^o^o^c^o^c^o^o^o^o^o^o^c^o^cpopo^o^o^o^c^o^c^S^

CEDAR POLES

IDAHO, WISGOMSiM,
MIOHIGAM ......

FOR TELEPHONE, TtLEGRAPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IN IDAHO AM> AT WASHBIRN, PI.IMM KK AND ISRITLK, WISCONSIN.

JOHN.

1PjJ^JU)lAMy^

H.

POLES
U byette

'<i^^><~-^

fi

%

.

f^TrXrJrl'^Zr:

IN

cKjverw

J
J

Washburn. Wisconsin, and
sp„^3„j y^35^j„g|„„

^.

W.

C.

STERLING & SON,

TIES.

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

JUNIPER POLES
WE ARE NOT NORTHWESTERN CEDAR
BUT WE ARE MOST CERTAINLY POLE

YOU ARE A CAREFUL AND PRUDENT
BUYER YOU WILL GET OUR FIGURES BEFORE

Indianapolis

Ashaville

PLACING ORDERS.

::

::

::

::

THK-

Hanimofti&re

Atlanta

Chatranooga

Jacksonvills

HewOrieans

StAugustine

AliSouThem

Tampa

POLE DEALERS ADVERTISING

Havana.

WESTERN ELECTRICIAN OBIAIN MOST EXCEL-

atles.

MEN,
MEN.

IF

|f|

Cincmnall

L*

Hall L.Brooks

MONON

Louisville

^Ae^x/vwoJUrrw^Xc^.

WHITE CEDAR POLES

ntAlNSFOR

Fr.Uck Spr

CO.

tomahawk,wis.

MONROe, MICH.

Dayton

IN

Vbu travel betwee

<3HICAC >
i.<^uisviiXe;
inmanapcelis

THE

STANDARD
POLE
BROAD STREET,

<&,

44

TIE CO.
N

EW YORK.

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

CINcffsTNAn
CO VI,A
l|

*1PaoAvw&)uv:/ <vwyV{WoUAi>>Uw.

WHITE

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

W.BadenSpr

I

I

FOWLER-JACOBS

HUEBELGO.,

G.J.

MONON

D...»,.h OBicts.
nH:-..
Branch

(Wu^XftMx/ $M^^u^vftV

POLES

TRAINS FOR

GENERAL OFFICE: 1705 FISHER BLOC. CHICAGO.

FOWLER

MONON ROUTE

LUXURIOUS PARljOR AND DINIMO
CARS BY DAY.
PALACE SLGEPIMCAND COMRARr
b4EP4-rC^VRS BY NICHX.
e -rR>\fNS D>XILlY BETWEEN
CHICAGO AND THE OHIO RIVER
'SvHM.OOEL

FRJkNKJ.BEZDADn.nuLAax CrUULHROOlWIU.

YARDS AT:

Are the Best.

POLES

CEDAR POLES

WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

EMERSON, MICH.
Write Us lor Delivered Prices.

Southern Cedar
NO ROTTEN BUTTS.

,

CARNEY BROTHERS COMPANY,
6IO Chamber of Commerce, CHICAGO, ILL.

D. W. PHELAN,
277 Broadway, New York

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY BROS.' SPUR, MINN.
Idaho Cedar Poles shipped direct from Idaho.
Oregon and Washington.
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Nernst
The

The
ings

are

Lamps

development in Electric Lighting

latest

modern

largest

April i8, 1903

build-

being equipped

with Nernst Lamps.

P. R. R. Union Station, Pittsburgh, Pa.

Only

the very best materials were

al-

lowed to enter into the construction and
equipment of

The Farmers Bank

ing,

Pittsburgh,

office

building in the world.

Pa.,

Build-

the third

tallest

A

careful

investigation as to the best

methods

of

lighting such a structure resulted in the

following order:

2,250 Single-Glower Nernst Lamps

20 Two-Glower Nernst Lamps
20 Six-Glower Nernst Lamps
Only Nernst Lamps will be used in

99|:

=5

i!

!l

1;

1111

Wl

H^

the

building

Electrical
The PanDer5 Bank

Supply Dealers

will forward Booklet No. 6

Building:. Plttsburgb, Pa.

or write nearest Sales Office of Nernst
Pittsburgh: Fayette St. and Garrison Place;

New

York: Equitable Blilg.; Boston: Board o( Trade BIdg
Chicago: National Life BIdg.

;

upon application

Lamp

Co,

Philadelphia: Real Estate Trust BIdg.i

—

—
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BARE COPPER WIRE.

RUBBER COVERED WIRE.

"T^^f^

WEATHER PROOF WIRE.
MAGNET WIRE.

LAMP CORD.

4
i

ROEBLING
i
POWER CABLES.

TELEPHONE CABLES.
OFFICE WIRE.
JOHN A. ROEBLING'S SONS CO.,
TRENTON,

AGENCIES AND BRANCHES:

N. J.

SAN FRA^CISCO.

PHILADELPHIA.

LAUNCHES

i

row

FOR POWER

%MrB

i

OUT.

The

t

RACINE, WIS., U. S.

A.

and

t "Wood" arc lamps present the i

LAUNCH,$ 150.00
16 FT. FAMILY UUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00
Send 10 etnts forSo-pag*
calalogne giving

i

BLTidiKe use of Inferior ma>.terials
betray the worthlessness of an arc
l&mp conclusively.

reliable.

15 FT. FISHING

trated

i

Irvspectlon of tKe Interior of a-n
&.rc Iai.mp often revea.ls its true
worth. Flimsv devices for cheapening cost of manvjfa.ci\jre, makesKift nnethods of assembling parts

4

enest launch that floats.

Speedjr, lafe, limple

i

MECHANISM OF POWER. CIR-CUIT LAMP

gentleman's pleasure

ideal

Th*

3

I

P

^^HHBHE:a;

craft.

i

CIR.CUITS.

i

MANUFACTURING COMPANY

13,

i

i

RACINE BOAT
^Pl^^ ly-A.

f^

"WOOD"
ENCLOSED
ARC LAMPS

boat, or a canoe.

LET US FIT YOU

Y—T^"V—T T—T— f

i
i

a

^"f^^lf

FT-'

20th CENTURY

boat,

27

ATLANTA.

Spring will soon be here and
you will want a launch, a sail

BOX

f

^

same

illnt-

i

th* truth

in detail abont tha best boats bnilt.

t

high-grade appearance -p^
inside and outside. Every de- M
tail of construction and every v
detail of design is given the best jl
'9'

a.ttervtion. of experiervced
er\Y
R gineers and skilled w^orknrven. ^
7 The result is a. lamp that >vill ^

inspection from s\ispen--jL
isiorv top to lower carbon holder. *
with the case on. or off. and its
4 operation is not inconsistent
~9~ with its a.ppearance.
4^

-^ stand

.ackawanna
iailroad

A

Theie &re the si£n&ls prompt and true
Th&t nuke the iourney sftfe for ^ou
Over the bed of b&Ilejt rock
Thftt keeps the trains from iw and shock
That smoothly run both dajr and ni^t

On

tfa&dustless

Fort

Road of Anthracite

Formerly

as EdiBOn-Lalande.

FULL DESCRIPTION

IN

BOOKLET NO.

4.

EDISON MANUFACTURING COMPANY
Factorr,

OBANGE,

NEW JEKSEY,

U. S. A.
Chlcifo OHIM, 304

New York

WAB*SH AVENUE

Oince, 83

CUAMBEIiS STREET

Electric

Works

i

Manufacturer of "Wood" Systems
MAIN OFFICE AND FACTORY

ALL SIGNALS OPERATED EXCLUSIVELY BY

EDISON PRIMARY
BATTERIES
Known

Wayne

FOR.T WAYNE.

INDIANA.

i
"V"T""f —T""r'"T"

i

— — r— —T— —
f

f

f

f

m
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KARTAVERT.
HARD AWO FLEXIBLE FIBER

CO.,

U. S. A.

THE MBTAVEIIT IHIIUFACTUHIHB CO.

of

Wasben

Highest grades for electrical iosulatioo and mccbaoical purposes, in sheets,
and special shapes. Catalogues and samples on application.

CORLISS
ENGINES
For

WlimlngtOB, Dil.

VULCANIZED FIBRE

REYNOLDS

lubes, rods

VULCANIZED FIBRE

CO.,

Wilmington, Dei.

-

All

Power Purposes

The Simplest, Most Practical and
Economical Turn-down Electric Lamp
tver Invented.

SPECIAL ENGINES FOR ELECTRIC LISHTaid STREET RAILWAY PURPOSES.

PUMPS AND

RODS AND TUBlNd

MAXtTACTCRED BT

Sole Builders

RIEDLER

IN SHEETS.

For Electrical and Mechanical Purposes. Railway Dust Guards,
and Packlugs. Patent Insulating Oleats.

AIR COMPRESSORS.

ECONOMICAL

The

1— Pull

string for bright or dim. Style
or the other. Write (or booklet and prices.
style

2— For variation
AM

ECOHOmCAL ELECTRIC LAMP
99

ii

In light

turn bulb one

way

voltages and baiea.

CO.,

123

Liberty St.,

Niw

Yerk.

CHICAGO FUSE WIRE
& MFG. CO.,

DIAMOND H

CHICAGO,
Manulscturers of

Fusi Wire, Fuse Links,

SWITCHES

Telepkone

anl

Fuses

Supplies, Wire Jiints.

We make

FOR ELECTRIC LIGHTING.

STRIP

(or

a Specialty ot

FUSE WIRE and

TELEPHOXB

and io

fuses,

fact

fuses, Instrumeni
anytblog requiring a rery

LOW FUSING point.
MANUFACTURED BY

Our fine

fuse wires are

made ;rltb

the same

accuracy which we have always
maintained for all our product, and they have
sufficient TENSILE STRENGTH to be handled
without dimcuUy.
degree of

THE HART MNFG. CO.

We are In position to lake care of orders,
large or small, regular or fipecial, and can make
prompt slilpment^.

HARTFORD, CONN.

SILVER-PLATED

MIRROR REFLECTORS.
A

flat

Reflector, for use with

any system of incandescent electric light, where it is desired to

pread

Oun. SPECIALTY:Hiih grade
engines of medium capacity
for high or Iok pressure.

60

sizes under

Its

NP

O

200 H. P.

Convex, reflecting slightly below the horizontal in all directions.

Used

GET OUR PRICES.

FOR MACHINERY.
Ve make oame pUtn for some

of

makers of machinery in
the U. S. and we would be pleased
to scad you sample and quote price.
No Plate Too Larxe or Too SmmU.
llie

largeit

THE MURDO^K COfPORATION,

271-273

iBJack
Diamond
4^'
?

in stores, etc., for

general illumtoation.

& Lighting
FRAMKLIN STREET, CHICAGO.

American Reflector

4?
49

NAME PLATES

new.

Y«

EHt. IM«».

plate

makes it most effective and
pleasing, and always as good as

NIW YOWC - PmUBZlPHIA - CHICAGO^
O

TURN-DOWN LAMP

Teaches people to use more current by curalog
lamps down instead of out.
Write (or detailed Information.
PHELPS CO., 50 State St., Detroit, U. 8. A.

considerably.

mirror

lining

B-FSTUBXEVAMTCO.
BOSTOK.MASS.
I.

the light

silver plated

HYLO

File

Works ^
Inc.

Co.,

BiiFPAl-O FORrrr
roF
rGMPOIJWD

(Kormerly Murdock Parlor Grate Co
156 Boylston St., Boston, Mass.

)

rOKPAf/Y HMJi:'.

r.ir.r.TP.K

ur.K-

/-HD FOVT.R cr.RVirn

jPA7.0UTr-\.

IMI.'i.

Speclil^

Prize

*?
4{

Gold Medal
at Atlanta,

1895.

49 ODBeOOnH ARF. OH M.\I.B IX EVKRY LEADINU BABDWABK OW
STORK IX THK VKITEU l!$TAT£!« AXD CAXAUA.
49
4?
49
6.
H.
4J

^

&

BARNETT COMPANY,

PHILADELPHIA, PA.
^^'^ ¥^^^¥^^¥^^¥^^9^^^^^^^^^=^

?jwv!-\L roRf^f: cG[;pAffr
BUFF/.

1.0.

or.

Vol. XXXII.

CopyriKtit, 1W3. by Electrician
Publlsiifng Compajiy, Chicago-

$3.00 Per Ahum.

SllwlPLEX WIRES ANDCABLES.
Simplex Electrical

T^/ie

"""""r.^hixson""^'

I

lO State Street,

NO. 11,

CHICAGO INSULATED WIRE

CO..

10

25, 1903.

LAKE STR-EET.

152-154

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
1137 Monadnock Block, CHICAGO.

Ceits « Copy.

CHICAGO, APRIL

Bdk,re d>.nd Irvsvilated

Co.,

BOSTON, MASS.

Wires and Cables.

Galvanized Steel Stran.ds.
THABE MAHH

CRESCENT ROBBER INSULATED

1889-Paris IBxposition,
Medal for Bnbber Insulation.
1893- World's Fair,
Medal for Bnbber Insulation.

THE

WIRES AND CABLES
HBtlonal Code tStandaid.

CRESCENT INSULATED WIRE AND CABLE CO.,

STATITDAKD FOR
RUBBER IKSinLA.TIO?r.

Manson Tape, Candee

THE OKONITE
253

ii.''D'a»ntchS««.f"«"«8ers.

Bfoailway,

Nbw

Geo.T. Manson.Gen'l Supt,
W. H. Hodglns.Secy.

York.

I-T-E

"'p^^' Wires.

CO., Ltd.

'"''<'•

^^

Faelofy.

TRENTON, N.

THOUSANDS

Sole Manufacturers of

Okonite Wires, Qkonite Tape,

"»'"

•3 barw!ay'st"^et.

t.

IN USE.

Bipolar and

Multipolar Motors
from *A to 50 lioTsepower. Dynamos from 10 lights to 700. Wesell
br rent. Good profits for agents.
The Hobart Elec.Mfg. Co., Troy, Ohio

OIRCUIT BREAKERS
SITfTER ELECTRICAL CO.. PHILAUELPHI*

MAGNET WIRE

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF
ROUND,
Paranite Rubber Covered Wires and Cables,

SQUARE

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEORAPH AND FIRE ALARM CABLB6.
All

Wires are (esled

JOKESBOBO,

at Factory.

AND
INI».

RECTAN-

GULAR,
The Simplest. Most Practical and
Economical Turn-down Electric Lamp
ever Invented.

The

ECONOMICAL

2—

I— Pull

For variation In light turn bulb
string for bright or dim. Style
or tho other. Write for booklet and prices. All voltages and bate*.
Sl)le

TTtAOE

one way

MARK.

MASOrACnjKED BT

Columbus lisulated Wire and Brass Co.

ECONOMICAL ELECTRIC LAMP

CO..

COLUMBUS, OHIO.

l23LitertySt..llew York.

XBTABLISKKD

Iff/A.

COMBINATION OF

Stow

Flexible Shaft
AND

MULTI-SPEED MOTOR.
PractlcaU; dnst end water proof. For FoMbMo
DrUllnK, Tapping, BeamiDK, Emery Grfodlox, etc

Write for Ca&Iogue and Prices.

STOW MFG.

CO., Binsbamton, I. T.
6«nU Buropean Af^entg, ScIIe. Sonoeattaal * C*.

86

Qaeen Ylclorla Street London. Bneland.

LIGHT
If

LIFE

you want light to see objects below the lamp

The Longest

SHELBY

USE SHELBY LAMPS.
THE COIL DOES

WESTIIN
^* ^"^^

IT-IT'S

In^irainBiit

NEWARK,

N.

J.

Tie Weston

MM

PortaMe

Permit the Electric Light to
be instantly placed where it
Is

Alternating and Direct Current Circuits

Are the only standard portable instruments of the type deserving this
name. Write for circular and price
lists.

BERLIN: European Weston Electrical
ment Co ., No. 88 Ritterstrasse.
Elliott Bros..

Instru-

Century Works. Lewis-

ham.

FRANCE— E.

H.

Cadiot,

12 Rue

SI,

Georges.

Jteadlnc Wattsieter.

NEW YORK OFFICE -74
landt St.

O.

needed.

Made

LAMP HOLDERS

for shop, factory,
-in fact wher-

store, office, residence

Voltmeters and Wattmeters

W*«t«B Standanl Portable Direct

LAMPS.

I900.

ADJUSTABLE

(Jo.,

ever the incandescent

PARIS,

LIGHT

A TRIAL WILL PROVE OUR CLAIMS.
CO., SHELBY,

Direct Reafliig

LONDON:

USEFUL

THE SHELBY ELECTRIC

FLATTENED.

ElecMcal

Waverly Park,

Best Efficiency.

Pat. Oct. 20,

other makes are

16 C. p. Horizontal are 14 C. P. Vertical.
7 C. P. Vortical.

Life at

Cort-

lamp

is

used.

WE MANUFACTURE:
Poptables,
GhandBliors,
Brackots,
Oesk Lamps,
Clustars,

Oanoplos and
All Sizes and Styles of
Shades and Reflectors.

Goodm cai'rlsd
by aii princlpaS
JabbcfM,

Send fof>
CMtafaauo Mo. 10,
Jumt Imau&dm

FARIES MFG.

CO.,

DEGATUR
ILL.
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T

The Warren

Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

ENGINE TYPE.

Recent additions
etc., afford

1000
1500

to our shop plant, new tools, electric crane,
us increased capacity to manufacture sizes up to

KILOWATT
KILOWATT
BULLETINS ON

Electrical

1211 Filbert
,•

SANDUSKY, OHIO,

C.

W

Ma^chines

of

A P P L I C A T I O N—T H E Y

Ramsey

$IIRENli;TIII[^C.@.

Ma^chines of the Et\git\e Type e.nd

.

St.,

NTr's*

Co.,

Philadelphia, Pa,

Bobsos,

Waco, Teias.

the Water WKeel Type.

TELL YOV ABOUT

IT.

VeEtem EleelrlcBl Snpyly Co..
Thos. Muir & Son,
& Compiny,
•
114 Liberty St., New York,
Detroit, Mlcb.
St. Louis, Mo.

H. B. Coho

Kllboarne & Clark Co.,
815-817 Second Ave.,

U. S. A.

Seattle,

Wuh.,

A.

. Searlea,
1200Pl8herBUg.,

Pacific Coast Agts.

O A R B O

Chicago,

IM

111.

S

THE DICKEYSUTTON CARBON COME^NY
LANCASTER, O.
LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

WE MANUFACTURE ELECTRIC

—

:

.

6

3

.
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BatteryCo.
The ELECTRIC Storage
PHILADELPHIA
MANUFACTURXR

THE

Cbloribe Hccumulator

'

For

0:F

CentTral Stations,

Isolated Lighting and Power Stations,
Train Lighting, etc., etc.

Railways,

Electric

Fire Alarm, Telegraph,

PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUCST.

SALES OFFICES

New York,
100 Broadway,

Philadelphia,
Allegheny Ave.
and 19lhSt.

Chicago.
Marquette Bldg.

llOSTON,

60 State

St.

Baltimore,

St. Louis,

Continental
Trust Bldg.

Wainwright Bldg.

New York

Cleveland,
Bldg

New England

G. F.

Havana. Cuba.
Greenwood. Manager,
34 Empedrado St.

& Wire Co.

American Steel
Chicago

San Fhancisco,
Nevada Block.

Worcester

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
We always carry

a large stock of

CARBONS

WEATHERPROOF WIRE
for

prompt ihipments.

CONSUMERS CARBON

Samples

and prices on application.

AHERICAN INSULATED WIRE
AMERICAN BRAND

& CABLE

Main Office and Factory
241-247 S. Jefferson St., CHICAGO,

'EATMERPROOF WIRE AHD CABLES

CO.

LANCASTER, OHIO,

CO.

Carbons

and

U. S. A.
for all purposes.

and

Everything

of all kinds

ILL.

For Incandescent Lamps
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
Wt tell PUTINUM In any quanllty, either large or small. We buy PLATINUM sr anything
containing PLATINUM, In any quantity.

MANUFACTURERS OF PLATINUM
Newark, N.

New York

I.

OfHce,

IN

120

Else.

ALL SHAPES.

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Akron Smoking Pipe Co
18
Allen Company, L. B
15
Allis-Chalmers Company. ..26
Alphaduct Mfg. Co
14
American Battery Co
18
American Blower Company. 20
American Conduit Company. 8
Amer. District Steam Co.
13

—

Amer. Electrical Heater Co.. 12
Amer. EL Telephone Co
19
American Electrical Works.. 15
Amer. InsuL Wire & Cable Co. 3
American Refl-& LightingCo. 12
Amer. Steel & Wire Company 3

Armonr

Institute of Teclinol.20

Arnold Elec. Power Stat. Co. .21
Automatic Electric Co
18

B
Baker & Company
Baker & Co., W. E
Barron

&

Co., J.

21
3
21

&H

S

——

26

Beardslee Chandelier Mfg. Co.—
Beidler &, Co., Francis
22
Berthold & Jennings
22
Bossert EL Construction Co. .26
Hail
Brooks,
L
23
Brown. Chas. L
21

—

Bryan-Marsh Company
Bryan,

Wm. H

21

Buckeye Electric Company..
Buffalo Forge Co
26
BuTch, Edward P

21

—
F
7
Camp Company, H. B
Carman i Co., Charles WhitButterEeld, J.

ney
Carney Bros. Co
Carolina Loc. Pin & Mica Co.

21

23
21

Central Electric Co
5
Central Mannfacturing Co.. .22
Central Telephone & EL Co. 18
.

Chase-Shflwmut Company... 8

16
16

—

CAN. W.R.R

Chicago Die & Electric Co .—
Chicago Edison Company .4, 16
Chic. Fuse Wire & Mfg. Co...—
Chicago Insulated Wire Co.. I
Chicago Lumber & Coal Co. .21
16
C, M. &St. P. R. R
Christensen Engineering Co.lO
—
Columbia Incand. Lamp Co.
. .

ColumbusIns.Wire&Br. Co.
Commercial Elec. Supply Co.
Consumers Carbon Co

1

5
3

Continuous Rail Joint Company of America
20
Coolidge, Marshall H
23
Crescent Ins. Wire

Badt, F.

Barnett Company, G.

Chesapeake & Ohio Ry
Chicago & Alton Railroad

& Cbl. Co.

Crocker-Wheeler Company

Crumb & Company, W.

1

.12

H....21

Cutler-Hammer Mfg. Co
Cutter Elec.

15

& Mfg.Company

1

—

& W. Fuse Company
Dearborn Drug & Chem. Wks. 20
—
Diamond Meter Company
Dickey-Sutton Carbon Co
2
Diehl Manufacturing Co
11
Dixon Crucible Co. Joseph 20
Duncan Electric Mfg. Co.... 4
DustinCo., Chas. E
17
Economical Elec.Lamp Co...
Edison Decorative & Miniature Lamp Department
14
Edison Mfg.Company
12
D.

,

. .

1

Edwards

& Company

15

Electrical Engineer Institute.—

Electric ApplianceCo
Electric S torage Battery Co
Electrician Pub. Company.

14
. .

.

3
23

Empire Wire Co
16
Evans, AlmiraU & Co
20
EwiDg-Merkle Electric Co... 8
Fahnenstock Transmitter Co.l9

J3f^r

Faries Manufacturing Co
1
FarrTel & Const. Supply Co.—
Felt & Co., "Chas. E
Fisher Electric Company
"For Sale" Advertisements.. 16
Ft. Wayne Elec. Works., Inc.25
Fowler, John H
23

—
—

Fowler-Jacobs
Franklin Eng.

Company

&

Fulmer Lumber

Elec.

Co., D.

23

Co....—

M

22

General Electric Company... 4
General Incandescent Arc
Light Company
General Incand. Lamp Co,...—
Gould Storage Battery Co.... 6
Great Western Smelting &
Refining Company
Green Fuel Economizer Co. 13
Gregory Electric Company ..16

—
—

Hart & Company
18
Hart Mfg. Co
26
Hartford Steam Boiler Inspection & Insurance Co. .—
Helios-Upton Company
10
Hobart Elec. Mfg. Company.. 1
16
Hoffman, G.
Holmes Fibre- Graph. Co
.

W

—

Hopkins & Co.. A. P
Huebel Company, C.J
Humphrey, Henry H
Illinois Electrical

22

23
21

Mfg. Co

Illinois Electric Specialty

Dllnols Maintenance

.16

-

Co.—

Co

16

Incandescent Electric Light
Manipulator Company
Independent Incan.LampCo. 9
Indiana Rub. & Ins. W. Co. .. 1
India Rubber & Gutta Percha

—

—
—

Insulating Company
Intemat'l Corres. Schools
International TeLMfg. Co. ..18

Jeffrey Manufacturing Co .... 20
Jewell Electrical Inst. Co..
.

—

Johnston,

New York

Thomas J

Kartavert Manufacturing Co.
Kellogg Switchboard & Supply

Company

19,

Klein & Sons, Mathias
Kohler Brothers

Kokomo TeL & EL M.
Kuhlman Electric Co

Co., A.

C

Lindsley Brothers Company..
Loud's Sons Co.. H. M

Machado & Roller
Maley, Martin
Maltby Lumber Company..
Manhattan Elect'l Supply Co.
Marinette Iron Wks. Mfg. Co.
Matthews & Bros.. W. N
.

Mayer, Geo.

1

18

—

Lumber Company
OkoniteCompnny, The
Orne Electric Co
Osborn-Morgan Co
Osburn Flexible Conduit
O. C.

Co....

H

A

.12
Wire Co.
Power Co.

Norton Elec'l Instrument Co.—

Leather Preserv. M. Corp....
Leavltt. R.
Leffel & Co., James
Leslie

Ins.

N. Y. Safety Steam
Nickel Pla te Road
Noblett Co., E. J

M

McLennan & Company, K
McNamara Brothers
Mechanical Appliance Co

.

.

..

Mechanical BoUer CleanerCo,
Metropolitan TeL & El Co...
Mica Insulator Company
Midland Elec. Co
Minnesota Electric Co
Miscellaneous Advs
Monarch Fire Appl. Co
Mouon Railroad

Page A

Hill

21_

17

Co.

19

Sturtevant Company. B. F...26
Superior Cedar & Lumber Co.22

Swedish-American

Eugene F

Phillips Insulated Wire Co..
Phoenix Glass Company

Phosphor-Bronze

S.

Go

Co

Tel.

18

Thompson Son & Co
Torrey Cedar Company
Turner Brass Works

16

.22

26

Union College

M

Pignolet, L.
Pittsburg & L. S. Iron Co
Porter Cedar Company

25

Valentine-Clark Co., The....—
Vulcanized Fiber Company, .26

Waclark Wire Co

Racine Boat Mfg. Co

Wagner

Hugo

Replogle Governor Works., .
Reynolds El. Fiasher Mfg.Co.
Reynolds. W. T
Roebling's Sons Co., J. A
Safety Ins. Wire & Cable Co.
Sargeni Bt Lunay

National Conduit & Cable Co.
National India Rubber Co....
Nernst Lamp Co
New England Butt Co
New York Central Lines

Simplex Electrical Co. The..
Simplex Elec Heating Co.
Smith Co., S. Morgan
Sprague Electric Company...
Standard Elec'l Mfg. Co

Sawyer-Man Elec. Company.
Schott. W. H
Schureman & Hayden

Company

. .

,

.

See

1

Company

W

Shelby Electric

13

Stromberg-Carlson TeL Mfg.

Company

Reislnger,

21

Stow Mfg. Company

Perrizo & Sons
Phelan, D.
Phillips,

W

Company

Motor Co

& Weed
Pendleton & Gilkey
Parsell

Phelps

LeRoy

& Son, W. C
23
Sterling Electrical Mfg. Co. .26
Sterling Electric Company...—
Sterling Varnish Co., The
15
Stewart Electric Co.. John A.17
Stilwell-Bierce & Smith-Vatle

Monson Burmah Slate Co
Moon Mfg. Co., The
Morse Cedar Company
Mueller Company. William
Munsell & Co., Eugene
Murdock Corporation

01^Aal±l^<il XxxdosEc of i^<a'%re>x*4:isexxiexxts

1

T

&

Stanton,
Sterling

i

Co

Palste Co.,H.

Paragon Fan

21

Standard Pole & Tie Co
23
Standard Tie Company
22
Standard Underg. Cable Co..—
Standard Vitrified Coud. Co. 12
Stanley Instrument Co
7

V^et^CG O^

Warren

Co

11

& Company

Elec. Mfg.

1

.

Electric Mfg.

Walsh's Sons

I6

Co

2

Western Electric Company... 7
Western EL Supply Co.
10, n
Western Lumber A Pole Co, .21
Westinghouse
Electric
&
Manufacturing Company 24
,

.

Weston Electrical Inst. Co...
Whitehead Machinery Co. ...16
1

Whltmore. A. E
21
Wilmerding, C. H
—
Wisconsin Central R. R
—
Wolcott Bros
Worcester Comnanv. <;. H.,. 22
Yost Writing Machine Co... 22
Young. A. B
20
1
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Co.

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams
jt J* jt jt jt jt jt jt jt yi jt ji jt

^ jt jt jt ^ ^ jt

.ft

jt jtjt

^'t

^< jt ^* ^< jt

M

fi jt

ji J* J* J*

^

jii

J* ji

^ jt J*

jit

J* jitj^ J*

Street,

CHICAGO.

^ j» j^

GENERAL ELECTRIC COMPANY'S
Si

Cabinet Panels,
Excel in Safety
and...

General Convenience
Made

*,

in

various

of practically

all

styles

to

Vi

meet the requirements

installations.

Si

FITTED WITH EDISON FUSE PLUQS.
v.

%
%
%

GENERAL OFFICE: SCHENECTADY,
Chicago

Office:

flonadnock Block.

Sales Offices in

N. Y.
all

Large

Cities.

iririCirirjriPKiPK:rKKK«<'>e'jrKiPj«'i<'>f KiPK If KKae-^-tP tPK If jCiriTKjr jPK- :?:?»?»?*•»? IT KKriS'KK'jriP iCK'^rjfjf ^fjPtTKiPiPH'K'ir

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRE NT LIGHTIN G AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
GOOD MAGNETS
SENSITIVE

LARGE DIAL

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

V;
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For

Ask

all

for

special lighting

Special list

purposes

on

use

High

t

Grade

"Electra"
,

^^-MIOHEST

GRADE -NUERNBERG

<J&HEr(S14%~;

,.

YHe sun s Gpfivr^r ti^pi^

Flame Light

HUGO REI8INGER,

Carbons.

11

Battery

Broadway, New York.

Carbons.
I

D,
mmm

& W, PRICE LIST No. 9
GIVES A FULL LIST OF
INDICATING
D. & W.

Noh-Aroing Fuse,
250 VOLTS.

o

Non-Aroing Fub«,
25 VOLTS.

®

FUSES AND OTHER

3b

TYPE C INDICATING FUSE BEFORE BLOWING

>m.>s.

TYPE C INDICATING FUSE AFTER BLOWING

SEND FOR

SAFETY DEVICES

GENERAL

(Emtetl €I«ltirCimqmug,

IT.

264-266=268-270 FIFTH

MENT

COMMERCIAL ELECTRICAL SUPPLY
1000

MARKET STREET,

AVENUE,

CHICAGO.

ST.

CO.

LOUIS MO.

AGENTS FORMissouri

Iowa

Southern

Texas

Louisiana

Mississippi

Illinois

Nebraska
Tennessee

Kansas
Alabama

Arkansas
Kentucky

and the
Territories

.

WESTERN ELECTRICIAN
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NEW

YORK.

Storage Battery Installations
FOR

RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

COULD

C, E-M-F

BOOSTER SYSTEMS.

SALES OFFICES:

New York, 25 West 33d Street
Chicago, Rookery Building
Pittsburg Engineering Company, Pittsburg, Pa.

Boston, 63 State Street

Century Electric Company. San Francisco, Cal.

WORKS

TRADE MARK.

Bulletin No. 2, deacrlblng

:

DEPEW,

N. Y.

" GOULD BOOSTER SYSTEMS," on

applloatlon.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Inc. Lamps.
Manipulator Co.

Inc. El. Lt.

Anchors (TeL & TeL)
Malthons ^- liro., W.
Annanc i ators.

lii^rht

N.

&.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Company.

Electric Appliance Co.
WeBtern Electric Co.
Western Elec. Supply Co.

Metal and

Babbitt
Solder.
Gr.

.„ , ^
Western Sm. and Refg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mtg. Co.

Edwards A Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Electric APDliance Co.
Western Electric Co.

Western Elec. Supply Co.

Belt Dressing.

Co., Jos.

Leather Preserver Mfg. Corp

Beltlns*

„-

„

Leather Preserver Mfg. Corp

Blowers.

American Blower Company.
Buffalo Forge Co.

Sturtevant CO..B. P.

Boats.

Mechanical BoilerCleaner Co

Boiler Compounds.

A Chem. Wks,

Boilers.

Maintenance Co.
N Y. Safety Steam Power Co.
Whitehead Machinery Co.
Illinois

Brushes.
Holmes Fibre- Graphite Co.
Western Electric Company.
b.

Western Electric Co.
Cables. (See Wires and Cables]

Points and

Western Elect. Supply Co.
CastinffS.
^
^
Chrlstensen Engineering CoNew England Butt Go.
Smith Co., S. Morgan.
,

Chains.

Ewing-Merkle

Elec. Co.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Thompson, Sou A Go.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Go.
Western Electric Co.
Western Elect. Supply Co.

Westlnghouse El. A Mfg. Co.
Whitehead Machinery Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.
Electric Railiv^ays.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.

A Mfg. Co.
Electrical and MechanWestlnghouse

El.

ical Ensineers.
Arnold Elec. PowerSlat'nCo.

Jeffrey Mfg. Co.

Circuit Breakers.

A Mfg. Co.
Elec. Wts.. Inc.
Western Electric Company.
Westlnghouse El. A Mfg. Co.

Cutter Elec.

Wayne

Coal and Ashes Handlins Machinery.
Jeffrey MfR. Go.

Baker A Co., W.
Brown, Chas. L.
Bryan,

E.

Wm. H

Burch Edward
ButterHeld

P.

J. F.

Carman A Co., Chas. Whitney.
Crumb A Company, W. H.
Fell

A

Co.. Chas. E.

Humphrey, Henry H.

Coils and Masnets.

Kohler Brothers.

Western Electric Co.

Commutator Compound

Mayer. Geo M.
Orn<j Electric Go.

A Lundy.
Schott. W. H.
Sianton. Le Roy W.
WUmcrdlng. C. H.
Electrical Instruments.
Sargent

Co.. L. B.

A Company.
Co., K.

Conduit and Conduits.
Alpbaduct Mfg. Co.
American Conduit Company.
H. B.

(Rei'ordlDK and Testing.)
Central Electric Co.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Central Electric Co.
Electric Appliance Co.

National Conduit A Cable Co.
Osburn Flexible Conduit Co

Spraeue Electric Co.
Standard Vitrlfled Cond. Co.
Western Elect. Supply Co.

Jewell Elec'l Inst. Co.
Roller.
Elec'l Instrument Co.
Plgnolet. L. M.

Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.

Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.
Weston Electrical Inst. Go.
Electro -Pi atine Maeh'y.
Crocker-Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Engines, Oas and OasoUne.
Marinette Iron Wks, Mfg. Co.
Parsell & Weed.
Engines, t^team.

Bossert Elect. Const. Co.

Maintenance Co.
N. Y. Safety Steam Power Co.
Illinois

Gregory Electric Go.
Nernst Lamp Co.
Osborn-Morgan Co.
Western Electric Co.
Western Elec. Supply Go.
Westlnghouse El. A Mfg. Co.

Co.

Fans and Fan Motors.
American Blower Company.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
Ewing-Merkle Elec. Go.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Lamps, Incandescent.
Bryan-Marsh Company.
Buckeye Electric Company.
Central Electric Go.
Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative A Minia-

Sturtevant Co., B. F,

Western Electric Go.
Western Elect. Supply Co.
Westlnghouse El. &. Mfg. Co.

ture Lamp Dept.
Electric Appliance Co.
Ewing-Merkle Elec. Go.
General Electric Co.
General Inc. Arc Light Co.
Independent Incan. Lamp Co.
Nernst Lamp Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
H.

Fire Extingrnishers.
Monarch Fire Appliance Co.
Fixtures. Oas and Elec.
Bearaslee Chandelier Mfg.C(

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.

Electric Appliance Co.
Ft. Wayne Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Light Co.

Illinois Elec. Specialty Co.

Incandescent—
Replacers & Cleaners.
Manlpulatpr Co.

Inc. El. Lt.

Buffalo Forge Co.
Sturtevant Co., B. F.

LampH, Wernst.

Commercial Elec. Supply Co.

Fuses and Fuse Wire.

Nernst

Central Electric Co.

Lamp Co.

Co.
Electric Co.

Chicago Die A
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.
OlobCM, lleflectors and

MhadcM.

American Red. A Lighting Co.
Farles Manufacturing Co

A Mfg.

Western Electric Co.
Western Elect. Supply Co.

Maernet Steel.
Leslie A Co A. C.
Ma^rnet Wires.

Steam— Hot Water).
Amer. District Steam Co.

Evans. Almlrall A Go.
Beatins and Ventilatine Apparatus.

American Blower Company.
Buffalo Forge Co.
Sturtevant Co., B. F.

Holders, Inc. Ijamps.
Incandesent Electric Light
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulating; Machinery.
New England Hiitt Co.
Insulators and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

Sturtevant Co., B. F.

Mica Insulator Co.
Munsell & Co.. Eugene.

Mining Apparatus, Elec.
Crocker- Wneeler Company.
General Electric Go.
Jeffrey Mfg. Co.

Western Electric Go.
Westlnghouse El. & Mfg. Co.
Motors. (See Dynamos and
Motors t.

Plates.

Murdock Corporation.
Nippers and Pliers.
Klein & Sons, Mathlas.

Patent Attorneys.
Johnston, Thomas

Mueller Company, William.
O. C.

Lumber Company.

Page & Sill Company.
Pendleton A Gilkey.

Perrizo A Sons.
Phelan, D. W.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.
Reynolds, W. T.
Standard Pole A Tie Co.
Standard Tie Gomjiany.
Sterling & Son, W. C.
Superior Cedar A Lumber Go.
Torrey Cedar Co.
Valentine-Clark Co.. The.
Western Lumber A Pole Co.
Whitmore, A. E.
Wolcott Bros.
Worcester Co., C. H.

Polish (Metal).
Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe Co.
Poiv^er Transniission
Macliinery.
Co., S.

Western Smelt.

Western Electric Co.
Western Elect. Supply Co.

Telephones, Telephone
Material and STvltchboards.
American

El. Telephone Co.
Automatic Electric Co.

Central Electric Go.
Central Tele. A Elec. Co,
Fahnestock Transmitter Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A EL Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
Swedish-American Tel. Co.
Western Electric Co.
Western Elec. Supply Co.

Tools.
Klein

A

Turner Brass Works.

Transformers.

Smith Co.,

S.

Morgan.

StUwell-BIerce Smith- Valle,

Bail Bonds.
American Steel & Wire Co.

Rail Joints.
Goncinuous Rail Joint Company of America.
Refiners.
Gt. West. Sm. and Refining Co
Re - W^in ding;— Repairs.
Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

Midland Elec. Co.
Schureman & Hayden.
Stewart Elec. Co., John A.

Central Electric Company.
Chrlstensen Engineering Co

Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc
General Electric Co.
Gregory Electric Co.

Kuhlman Electric Go.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Trucks, Electric Car.
General Electric Co.

Westlnghouse El. A Mfg. Co
Turbines.Water Wheels
Leffel

Smith

Technology.
Electrical Engineer Inst.

Tuleanized Fibre.
Vulcanized Fibre Go.

WaterTVheelGoTernors
Replogle Governor Works.

Wires and Cables— Magnet ^Vires.

Dustln Co Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
111. J^aintenance Co,

American Electrical Works.
Amer. Insul.Wlre A Cable Co.
American Steel A wire Go.
Central Electric Go.
Chicago Insulated Wire Co.
Coiumbns Ins. Wire A Brass

A.

Co.

Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.

Walsh's Sons & Co.

Whitehead Machinery Co.
Slate.

Empire Wire Co.
General Electric Co.
Indiana Rub. A Ins. WireCo.
India Rubber A Gutta Percha

Maley, Martin.

Young. A

Co.

Insulating Co.

B.

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WireCo.
OkonlteCo., The.

A Keceptacies.
Paiste Co., H. T.

SocketH

Soldering: Sticks. Salts
and Paste.

Phillips, Eugene F.
Phllli ps Insulated Wire Co.

Allen Co.. L. B.

Western Electric Co.

Roebling's Sons Go. J. A.
Safety Ins. Wire A Cable Go.

Speaking Tubes.

Simplex Electrical Co.
Standard Underground C. Go.
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.

Electric Appliance Co
Western Electric Co.
Western Elec. Supply Go.

Weston

A.CL-%r&^^i.^&txx&xxt.^

Smlth-Vaile

Sterling Varnish Co.

Tnternat'l Corresp. Schools.
Union College.

McNamara Brothers.
Monson Burmah Slate

Co., Jas.
Co., S. Morgan.

Varnishes.

Inst, of

Matthews & Bro.. W. N.
Scnureman & Hayden.
Stewart Electric Co John
Thompson, Son A Co.

A

Stilwell-Blerce

Speed Indicators.
Ref. Co.

Sons, Mathlas.

paratus.

Morgan,

StUwell-Blerce Smith- Valle,

Pulleys.

Armour

A

Western Electric Co.

Torches and Brazing Ap-

Jeffrey Mfg. Co.

Smith

Fisher Electric Company.
General Electric Co.
Manhattan Elecfl Supply Co.

Edwards & Company.

J.

Phosphor BronzeSm.Co.,Ltd.
Gt.

Morse Cedar Co.

Central Electric Co.

Phosphor Bronze,
Platinum.
Kaker & Company.

Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Ewing-Merkle Electric Co.

J.

Kellogg Switch. A Sup. Co.
Llndsley Bros. Co.
Loua's Sons Co., H. M.
Maltby Lumber Co.

,

Mica.

Name

Supplies, Oeneral Elec.

D. M.

,

Cables.)

American Blower Company.
liuffalo Forge Co.

Heat ins; (Exhaust

Hellos-Upton Go.

Fowler-Jacobs Company.

Second-Hand Maeh'y.

Mechanical Draft,

Dixon Crucible Co., Jos.
Holmes Flbre-Graphlte Co.

of

and

Co.
Electric Storage Battery Co.

Gould Storage Battery Co.

GooUdfge, Marshall H.
Fowler, John H.

Fulmer Lumber Co.,
Hopkins A Co., A. P.
Huebel Company, C.

A Wire Co.

Steel

American Battery

Carney Bros. Co.
Chicago Lumber A Coal Co.

Schools and Colleges.
Co.

Linemen's Climbers.
Klein A Sons. Mathlas.

(See Wires

American

Storage Batteries.

Gen'l Inc. Arc Lt. Co.
Western Electric Co.
Westlnghouse El. & Mfg. Co.

.

Phoenix Glass Co.

Sprines.

Co.. Francis.

General Electric Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Minnesota Electric Co.
Western Electric Go.
El.

A

Berthold & Jennings.
Brooks, Uall L.

Cutler-Hammer Mfg. Co.

Central Electric Co.

Westlnghouse

Beidler

Rheostats.

Li]^htnins Arresters.

Chase-Shawmut

C'ox* iVlT»l:i0Ll3e'f:loaJ. Ix3.c3.e2c

Phelps Company.
Sawyer- Man Elec. Co.
Shelby Electric Go.
Standard Elpc'l Mfe. Co.
Sterling Electrical Mfg. Co.
Western Electric Go.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Lamps,

Stow Mfg. Co.

Foi^es.

A

Co.

Central Electric Go.
Ft. Wayne Elec. Wks., Inc.
General Electric Go.
General Inc. Arc Lt. Co.

Stewart Elec. Co., John A.
Sturtevant Co., B. P.

Inspection

Insulated Wire Co.
OkonlteCo., The.
Phillips Insulated Wire Co.
Simplex Electrical Go.

Chase-Shawmut Co.
General Inc. Arc Light
Lamps, Arc.

Dustin Co., Chas. E.

&

New York

June t ion Boxes.

AUis-Chalmers Company.
Buffalo Forge Co.

Barnett Co.. G.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ina. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Go.
Munsell A Co., Eugene.
National India Rubber Co.

Standard Underground C. Co.
Standard Vitrified Cond. Go.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Go.
Western Elect. Supply Go.
Westlnghouse El. & Mfg. Co.

Elevators -CouTcyors.

Thompson, Son A Co.
Whitehead Machinery

Poles and Ties.

Central Electric Co.

Machado A

Norton

Graphite Specialties.

Badt, F. B.

Cutler-llammer Mfg. Co.

Camp Company,

Dustln Co.. Chas. E.

Electric Heatlns Appl.

Electric Appliance Co.
Relslnger. Hugo.

McLennan A

Commercial Elec'l Supply Co.
Crocker- Wheeler Co.

Green Fuel Economizer Co.

Consumers Carbon Co.
Dlckcv -Sutton Carbon Co.

Hart

Electro. Co.

Motors.

Economizers, Fuel

Central Electric Co.
Chicago Edison Co.

AUen

&

Sturtevant Co., B. F.

Chase-Shawmut Company.

Ft.

Franklin Eng.

Dynamos and

Stow Manufacturing Co,

Cable Baneers.

_

Cuts.

Stewart Elec. Co., John A.
Sprague Electric Co.

Central Electric Co.

Hobart Elec. Mfg. Co.

Carbons,

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart JIanufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Maintenance Co.
Mechanical Appliance Co.
Parsell A Weed.
Schureman A Hayden.

Electrician Publishing Co.

Co., Jas.

Bertbold A Jennings.
Carolina Loc. Pin A Mica Co.
Central Electric Co.
Central Manufacturing Co.
Leavltt, R. H.
Standard Pole A Tie Co.

Illinois

Books. Electrical.

Barronx

and

Central Electric Co.
Chrlstensen Engineering Co.

„
Racine Boat Mfg. Co.
Boiler Cleaners.
,

Dearborn Drug

Pins

li^iritehes.
Bossert Elec. Const. Co.
Central Electric Co.
Cbase-Shawmut Co.
Chicago Edison Co.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.

A Company.

Dixon Crucible

Cross -Arms,
Brackets.

Cut-Onts and

Central Electric Co.

Edwards

Western Electric Co.
Westlnghouse Elec.AMfg.Co.

Western Elect. Supply Co.
Western Electric Company.

Etc

Bells, Bnwiers,

Plants.

Crocker-Wheeler Co.

Central Electric Co.

Edwards

Conduit Itods.
Barron A Co., Jas. S.
Contractors and Electric

IVoodivork, Electrical.
Nobleti Co., E.

Electrical Inst Co.

See P^e^

3*

J.
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TH£ H.

B.
=

"Camp" Standard

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
:

Room

6

I
I!
!!
t[

CO.

MANUFACTURERS OF=

Vitrified

Installers of

CAMP

SALES OFFICES:

85 Hartford Building, Chicago.

170

Broadway,

New

York.

WESTERN ELECTRIC COMPANY
ALL
STYLES

FAN
MOTOR.S

I

PROMPT

LAR.GE

SHIPMENTS

STOCK

•I

1

11
t:
•9
3S
I

!

CHICAGO

DENVER

SAINT LOUIS

FLOTATION

OF THE MOVING PARTS OF

PHILADELPHIA

NEW YORK

IN AIR

i-TA.IMI-EV' Rl EicoRDiiMO >A/A.-r-riviE-r

ERNA.-rilMO CVJRREIMT
IS

IVIAOIMEl-riO

su

ACCOMPLISHED BY

IMSIOIM.

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION
iviEi-ri
PACIFIC COAST AGENTS:'

"^VB^u-r

STANLEY INSTRUMENT CO.,
GREAT BARRINCTON,

MASS., U.

S. A.

(

JOHN MARTIN & CO.A
\

SA2f FBAIfOlSOO, CXL.

Loi Anozlkb, CUl.
Seattlb, Wabh.

h

i|
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"8HAWMUT"
ENCLOSED FUSES

RE-STANDARDIZED TO BATE TO MEET THE LATEST REpUIREMENTS OF THE NATIONAL
BOARD OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.
THE NEW SHAWMUT INDICATING FUSE.

MU^^
Indicating Type P fuse, showing red Indicating disc.

CHASE -SHAWMUT

CO., Boston,

MANUFACTURERS,
New York Representative:
WM. S. BROWN, 39 Cortlandt
New York

^^
nun
UUK
CONDUIT

THOMAS

St.

City.

G.

Western Representative:
GRIER CO,. 128 W. Jackson Blvd.
Chicago,

Illinois.

^

iNBERBROUND CONDUIT
C Absolutely

—

Elecirolysis-Protf^

\

[5

I

Insulation

66,000

:irr„.

VOLTS.

Hon-Corrosive,

\ Perfect

Teit,

Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

AMERICAN CONDUIT COMPANY,
MANUFACTURERS OF

BITUMINIZED FIBRE.

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Mac/ Strtet, Los Angeles, Cal.

(Patented.)

FACTORIES:
Chester. Pa.
Chicago, III.
Los Angeles, Cal.

—
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The Chip on

The boy

his Shoulder.

IS

room

was

will

repeat

want your

the

order only because

first

mean your

much

orders as

sum

in

after

fair

start

make

alone in view,
point.

we know

that

There has been

business hereafter.

short-sightedness, because the average buyer
test or

measure what he bought.

Give us your confidence and we will not betray
in

the

it.

have invested a

factory line, and

lamp

repeated

had shown our product

tests

one independent maker, who

tor

was not equipped to

have made a

making only

think there

main vantage

are.

respectable

We

story.

but with

too
Independent

own

profit

will

We

his

lamps, not with the immediate

We

And we

tells

not excelled by any

lamp

in

the

market

long

life

and

maintained

;:

LAMP

i

CO.

MANUFACTURERS

O"^

for

'»

M

t>

brilliancy.

Remember we make
a

complete

line of every-

thing and ship no sample,

What our

picked lamps.

lamps

first

promise

our

subsequent shipments will

That

do.

is

something not carried out everywhere.

Try

us.

THE INDEPENDENT INCANDESCENT
A
LAMP
CO. CLEVELAND, OHIO.T

4

/r-r»

y->>^

FACTORY;

78-84

SENECA

office: rose building

ST.

:
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WESCO'S NEW GENERAL
SUPPLY CATALOG No. 50
Illustrates the

most complete

and up=to=date

line of supplies

and construction material
ever listed.

::

::

::

YOU SHOULD HAVE ONE.
We carry

and best

in St. Louis the largest

assorted stocl< in the U. S.

WESTERN ELECTRICAL SUPPLY
st louis, u. s. a
COMPANY
::

Alternators
37 to 1,500 K.

W.

Write for Detailed Description.

Christensen Engineering Co.
Chicago:
Old Colony Bldg.

H-U.

Milwaukee

250 K.

Pittsburg
Qellatly

&

Co.,

W.

3-Phase "Ceco" Alternator.

Times Bldg.

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.
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II

Peerless Direct Current

E

/

/^/l

^\
i(^\

Desk and

HJ^^0^''^\

Made

LJj^^^mJl

any

xS^SB^i
WrnBE^
M

'

'"*.«l!fc**

•

the best and latest improve-

all

ments known

We

practice.

to

good

issue

describing them.

mi^
'

and styles and for
Our "1903" models em=

sizes

in all

voltage.

body

Fans

Ceiling

motor

fan

bulletins
::

fully

::

::

Western Electrical Supply

^

Company,
Get Our

St. Louis, u. S. A.

New

General Supply Catalogue No. 50
Just Published.

'

,TVonn

THE DIEHL FAN CATALOGUE

AVorni Wlieer

Pitman

Will describe the Coleman device for diffusing the air over
nearly Vi of the circle. Can be attaohed to any make of Desk

Bracket or Trunion Fan. Operates on any speed or angle.
Positive in operation, attractive in appearance, simple in
construction. Send for prices and catalogue

We will

also describe a

electrolier

new CEILING FAN, with and without

attachment.

4 blades, S or 3 speeds.

.

.

>

.

WRITE US AT ONCE.

Vane Connectluff
Strip

Guard Support
Adjustment Hole In Support

Diehl Manufacturing Go,
I

2-inch Desk Fan with Coleman
Guard and Deflector Attached.

ELIZABETHPORT,

N. J.

Showing Details of Mechanism,
Cannot Get Out of Order.

Are You Thinking
YOUR
OF TRYING TO INCREASE

EARNINGS?

Probably the best way to do this is to secure a good motor load. Our
motors are all single phase, self-starting, and will give equal satisfaction
Only one transformer required
operated on single or multiphase circuits.
to operate them.

We
can be

will

gladly

made

to

do

tell

you what they have done for others, and what they
Have you yot our latest Bulletins ?

for you.

WAGNER ELECT RIC MFG. CO.
ST, LOUIS. MO.. U.

S.

A.
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VITRIFIED

CONDUIT GO.
38-41 Cortlandt Street,

NEW YORK.

LARGEST FACTORIES
EXCLUSIVELY

.

CONDUIT

.

IN

THE WORLD

AND

.

INSULATORS

ANNUAL CAPACITY
Multiple Duct.

Single Duct.

Ft. Conduit.
10,000,000 Insulators.

e and 9 Duel.

2, 3, 4,

Manhal.an

25,000,000

Third Rail Insulator.

WRITE-F0RILLU5TRATED-CATAL00UE

EDISON PRIMARY BATTERIES
Pomerly known

as the Edison-Lalande.

FOR QAS ENQINES,
SLOT MACHINES,

CONSTANT CURRENT,
NO LOCAL ACTION,
WILL NOT FREEZE.

AUTOMOBILES,

LIQUID TIOHT

RAILROAD SIQNALS,
CROSSING BELLS.

CELLS FOR
PORTABLE

SMALL MOTORS,

WORK.

ETC.

.

Full Description in

.

Boolilet No. 4.

Ffcclory. oraoge,

EDISON MANUFACTURINQ OOniPANY.
New York Office. 83 Cbambers Street.
New Jersey. U. S. A.
Chicago Ofnce, 304 Wabash Avenue.

ALL OUR WIRES

Crimshaw.
psss laspectlon and carry the above

NEW YORK
1t4. 116

&

MAIN OFFICE:
118 Liberty St..

The Franklin Dynamo
50 Witts.

lOVeiti, 5Amperta.

3.000to*,000revolQtlon9. 8et«ofmate*
Ilnl»bed parti>,compIet«niacliloeB.

New

TRADE-MARKS

Raven Black Core.
Raven White Core.
tags. We also manulactore Crimshawsnd Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
I

York.

i

CHICAGO:

BOSTON:

192 DesplalnesSt.

7 Otis St.

ELECTRIC HEATING APPLIANCES

rial.

Tor uiQalfur constnictlon— very

eifl-

rlent WllldiiveaaentttletiptQe.newlng
machlDe or Gnialt lathe; runaaapenI'rator. will furnish current tr-r six 6
iLindif-powerlaropB Parts (.3..'>0.M,M, 60,
Complete Blli.50. Wrlle for circular 1ft.

& WEEB,
Street. New York.

PAB8EL1.
1S9-131

W.

3l8t

....OF

ALL

KINDS....

AMERICAN ELECTRICAL HEATER COMPANY,
;

I7"ahd 10 Spencer Street,

DETROIT, MICI1.

SAN FRANCISCO:
.^3

Second St.

Transformers
KUHLMAN ELECTRIC

CO.
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford

an excellent means for pumping water for House serTlce, Hydraulic Elevator service
and Mills desiring an independent water supply, also for Mine Work and

Factories

:

:

:

WATER WORKS SUPPLY.
Can be located wherever
after

once

installed.

electric current Is available,

We make

steam and power

no
::::::::::::;

and require

:

little

PUMPING MACHINERY FOR ALL

attention

or

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIEROE & SMITH-VAILE
DAYTON, OHIO,
New

York: 141 Broadway.

Chicago: 311 Dearborn St.

Philadelphia: 619 Arch 3t.
Cleveland: 1116
New Orleans: 304 Hennen Bldg.
Sales Aeeots:

CO.,

U. S. A.

New England BIdg.

FREDERIC NELL, 97 Queen Victoria St., London, Eng.

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
Bldg.
E. P.

AUSTIN, Smith

Blk., Pittsburg.

THE NICHOLS GOVERNO
With which

o.re

equipped the

An item worth

IMPROVED
NEW YORK SAFETY
AUTOMATIC

considering at the present price
of coal. Special designs

for

ELECTRIC LIGHT and

POWER PLANTS.

See

ourfree booklet "Green's

Economizer" for detailed information.

ENGINES

THE GREEN

Insures

FUEL

ECONOMIZER

CO.,

Matteawan, N, Y.
Sole mantdactorers la the U. S. A.

:'^T;<hSBkhAa^^-atefa;.3i;aa,A^./^sJAfeVKg

the

a.cc\ira.t«

necess&ry

reguIaLtion

St.,

Ne%v York. PKllatdelpKla.. Sa^n Frarkcisco. Boston-

CHICAGO.

Nothing Doing
Electric

^
mY^ ^-^

Companies

paying the present

after

there

nothing

is

for

them

left

Now

Stockholders,

find

high

and Labor that

prices for Fuel

is

for

the

the time

to decide to put in our

system of Exhaust Steam Heating through Underground Mains^

and save
|/?5

BuSlNEt

in

ELECTRIC LIGHTING
WORK.
NEW YORK SAFETY STEAM POWER CO., 60 S. Ca.na.1

35

bills.

last year.

Write

how

for

it is

Coal and Labor

their

New

Plants installed

We guarantee results.
our pamphlet showing
done.

AMERICAN DISTRICT
STEAM CO.,
Lockporty N. Y.
Mention Western Electrician.

ILL.

:
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f^ f\ TELEPHONES and
\/ SWITCHBOARDS
NOXEIVI RECEIVERS

W
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EDISON MINIATURE LAMPS
^

are

W

WE ARE MANUFACTURERS

TELEPHONE WIRE,

work in Candelabra and
Decorative Lighting, Multiple and Series
Burning and in all types of Battery Lamps.
for all classes of

i^^

^V^

WE ARE MANUFACTURERS AGENTS

more than

in

10,000 varieties,

^•t-^^

SUPPLIES AND SPECIALTIES

made

SPECIAL CIRCULARS-WRITE US

Miniature Sockets and Receptacles,

.^^^^^

ELECTRIC APPLIANCE COMPANY,
EDISON DECORATIVE & MINIATURE LAMP DEPT.,

TELEPHONE MANUFACTURERS
ELECTRICAL SUPPLIES
92-94 W. VAN

BUREN

SOFT
GREEN
VOLT

-

MICA

AMMETERS,

For Testing Batteries and Battery
Grounds,

Locating Faults,
etc.
ACCURATE.

BELIAELE.

TsV.W

St.,

YOKK,

connection for our supply.

you

a

sample order.

If

you have not used

CHICAGO AND NEW YORK.
The

as

The only article that will PREVENT SPARKING.
Will keep the commutaror in good condition and

H. T.

Absolutely will Mot Gum
The Brushes ...
It will

For Sale by

all

Supply Houses, or

FREE, Sample Stick.

Chicago,

put that high gloss on the commutator you
have so long sought after.

K.

McLEHHAH &

and Trust BIdg..

made by

the

PAISTE

CO.,
New York,

Philadelphia,

extends beyond the mere design

CO.,

This

Sole Manufaoturers.
909 Title

indi\'iduality of

P=K SPECIALTIES

PREVENT CUTTING.

SO Cts. per Stick, SS.OO per Doxen,

ALL OTHER QUALITIES,

& COMPANY,

EEGEHfE MUWSELL

X. Y.

•^J±o^

this quality let us send

Prices lowest in the market.

You Who are Troubled with Sftarklng and Cutting of Commutators to Use

Send for Circular.
L. M. PICNOLET,
78-80 Cortlandt

J.

A VERY SOFT MICA FOR COMMUTATOR INSULATION.
We are the original and largest importers of this quality and have direct

WANTED

POCKET SIZE.
Circuits,

Geaeral Electric Company, Harrison, N.

CHIC*CO.

ST.,

CHICAGO, ILL

250 WM'l'^'^ Volt
''

ALPHADUCT MFG.
S22 W. 22d

Street,

CO..

NEW YORK.

SAFETY " RUBBER COVERED
WIRE AND CABLE

Attachment Plug
is

Sales Agencies

FOR EVERY ELECTRICAL SERVICE.

CHICAGO: W. M.

Porter,
Fisher Building.

303
William S.Brown,
39 Cortlandt Street.
BOSTON Chase-Shawmut Co.,
390 Atlantic Avenue.
TORONTO: C. W. Bongard,
78 Bay Street.

NEW YORK:
:

handsome; but

B. CHICAGO
A,vjs-riiM & 00.,
REPRESENTATIVE.

IN/I

THE SAFETY IXSUIiATED WIRE & CABLE
WORKS:

114-llG

Bayonne, N.J.

LIBERTV STREET,

it

cannot be

sliort-

circuited nor broken.

CO.,
W. Y.

To

insure to yourself the best in the

market vou have only

Just specify

to

"F=K'

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED

PIPE FOR CONDUITS

Executive Offices, Times Building,

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y.

LUNDELL FANS
ARE ACKNOWLEDGED TO DE THE DEST
Lundell Fans have always given the most satisfaction to dealers and users because of
their superior design and construction. They are unequaled In efficiency, durability,
appearance and commerctal value. Orders should be placed now to insure prompt
Write for new booklet No. 0330'.
delivery, as the demand this year Is very great.

SPRAGUE ELECTRIC COMPANY
NEW YORK

CHICAGO

BOSTON

ST.

LOUIS

BALTIMORE
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FRANK

EUGENE

N. PHILLIPS, PBCSroCNT,

WAGENSCIL. Treasurcr.

'C. H.

F.

PHILLIPS,

E.

General Manager.

ROWLAND

C. R.

REMINGTON,

Jr., Scc.

AMERICAN ELECTRICAL
WORKS,
PKOVIDESJCE,
R.

•

IS

PHILLIPS, Vice-Preb.

I.

"HOW'S YOUR LINE GUYED?

jj

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson, 26 Cortlandt St.
Chicago Store. F. E. Donohoe. 82 Lake St.
Montreal Branch. Eugene F. Phillips' Electrical Works.

New York Stoke, W.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating

Apparatus

SEND FOR 64-PAGE CATALOGUE.

THOMAS

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

JOHNSTON,

J.

Counsellor at Law,
No.

Cambridgeport, Mass.
CniCAQO, Alonadnock

R.I.

Six Years with General Electric Company.

66 Broadway,
Patent Causes.

Block.

NEW YORK

-

^^^^^^^^^^^^

^^ 1 1 ^ |%|
^^I^^H^hI^

GET

CHEAPEST
dTI.KS

B.ALLEN

I

WRITE

CO., Inc.,

WE

1334 Oolumbla Ave., Ohicago.

QUESTIONS.

J

*
"QTAD"
OlAlf INCANDESCENT
lamps}

i
*

A^pCo.

W. N.

MATTHEWS
ST. LOUIS.

CTtie Ijongen).

LONG

LIFE,

GUARANTEED CANDLEPOWER,
HIGHEST EFFICIENCY.

^
Front.

in

A— Lights when door
is

Is

MADE BY THE MOST SKILLED WORKllEN.

)f

t STANDARD ELECTRICAL MFG. }
Niies, Ohio. }
t COMPANY,

Porcelain Insulation.

Wire Connections

open;

closed.

B— Llghtswhendoorlsclosed;

out

when door

is

open.

ELECTRICAL INSTRUMENTS

THE ECO DOOA SWITCH OPERATES
LIGHTS "EVERY OTHER TIME."

AND SPECIAL ELECTRICAL
APPARATUS DESIGNED TO ORDER.

fiBwyomi,

CEO. M. MAYER,

t^.y

MonadnockBlk.,

E. E.

CHICAGO.

STERLING EXTRA INSULATING VARNISH.
Extra Black
Sterling

Finishing: Varnisli,
Black Air Drying: Varnish,

Sterling:

Sterling:

THE STERLING VARNISH
Pltlsburg, Pa., U.S. A.

Black Core Plate Varnish.

THE STERLING VARNISH CO.,

CO.,

Brougham

SI.,

Blacklrlars Road, Saltord, Manchester. England.

NATIONAL CODE STANDARD
'0.

K." Weatlierproof Wire.

Slow

f

-

Burning Weatiierprool

and Slow-Burning Wire.
Prioes

and Samples on Application,

Phillips Insulated
Office

BRO.

603 CARLETON BLDC.,

DOOR SWITCH

out when door

FOR

LIKE TO BE ASKED

$c

Style

TJS

INFORMATION.

jEbWARDS

Style

CHEAPEST LAST.

FLUX)

(A

LARGE SAMPLES FREE.
L.

FIRST.

COI-nEKlBIU

FOR ALL ELECTRICAL WORK

1

4IMC^

CITY.

Patent Soliciting.

Wire Co.

and Factory: PAWTUCKET,

R. L

Worm's=eye View.

—

1
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MOTORS FOR

WAA'TED, FOR SAJLE and
WAMT COL,U3IN advtrtist-

timilar

zvords or less), S'SO an
insertion; additional words jc each,

ments

(jo

WANTED advertise-

POSITION

ments {jo zvords or less), S^ 00 an
sertion: additional zvords sc each.

in-

1

— Form

L.

1-20 1!. P. Motor
Form K.
1

SALE.

Motor 3-phase. 60-cycle, 220-volt

toil. P.

3-phase, 60-cycle, 220-volt

— 15

H. P. Motor 3-phase,
Form K.

60-cycle, 220-volt

Manufactured by General Electric

new and In perfect condition.
BADGER BOX & LUMBER CO.. Grand

Co., practi-

techni\-.chi>-l. Am thoroughly practical and
and can Install, tisnrc to the best advai]taye on the economical operation of, or repair
any and all types of strant and electrical apparacal in.

Instrutus, liwn Ind'lcator and electrical tcstlns
ments, etc. Married, strictly sober. i;ood character and suarantee satisfaction, .\ddress liO-\
197. care Western Eh'Ctrlclan, .'>ln Mnniucltc
Building, Chicago.

POSITION WANTED.
Ascnginierand

clcclrlclaii

young married man, with lighting and
or
power company as oiler and dynamo tender
and field
Mher electrical work. Am armature
magnet winder and repairer at present, but
waSt to learn lighting business. Three and one1. L. h.
halt years' armature room cxperleiice.
Al
Never use tobacco or lUiuors
student

WANTED.
salesman,
One e-tnerlenced incandescent lamo
ELECTRIC
at once 'Address TUB SHELBY
CO., Shelby, Ohio.

We

Invite correspondence
with those wishing to
buy or sell.

2—72x18, 120

1-72x18

2-125
1—100 H

GUNS
U.

S.

Army

BOILERS.

EACH.

$1.00

Walsti's Sons

&

Co. ,261 Washington St.,Newark,NJ.

WE ORBUY OLD
ANY

BELTS

SCRAPS.

SIZE
CONDITION.

WE

OR

CLEAN, REPAIR AND RENEW
27 W.

large Industrial manufacturing] Hrm, a
youDB or middle-aged man with technical
and practical edgcation In electrical engineerexpected.
in" Slate age. e.Kperience and salary
Address BOX 19B care
als°o when available.
Western Electrician, 510 .Marquette Building,

Bya

MONROE

ST.,

CHICAGO.

120

2— 75 K.W.

lbs,

st'nley 2 phase
G. E. single ph.

Stanley 2 phase.
2

1—60 K.W. Westlnghouse,

locomotive type,

phase. 60 cycle.

2—60 K.W. Stanley 2 phase,
4—60 K, W, G. E. sinBle ph.
2—30 K. W, Westlnghouse,

tubular, 100 lbs.
12x14 tubular, 100 lbs.

ARCDYNAMOS,ALL
SIZES AND TYPES.
THOMPSON, SON

2 -75 K. W. Westlnehonse.

114-116-118

2-60 K.W. Edlsnn bl-polar.
5-DS2 K. W, T. H. bl-polar.
1—35 K. W. Ft. Wayne, M. P.

NEW YORK

&

CO.

Liberty St.

CITY.

Switchboards

REPAIRS

Built to

meet

Specifications.

ILLINOIS ELECTRICAL MFG. CO.,
PEORIA,

F'O

guna, as curiosities, for cosey cor-

ners, dens, etc.

tubular,

RY. GENERATORS.

Lowest
It Prices
Prices.

Chicago.

St.,

2-150 K.W,
2-120 K. W.

1—250 K, W. Westlnghouse.
2—150 K.W. Edison bl-polar,
1—120 K. W. C, & C, 6 pole,
1—100 K, W. C, & C, 6 pole.
4—100 K.W. Gen'l Electric.
3—100 K.W. Edison bl-polar.

Machinery
Bought, Sold and
Exchanged.

140 S. Clinton

lbs

R. T., 26-6 In. lubes,

lbs.
n. P.
P.
120 lbs.

—

P.

ALTERNATORS.

lbs.

150

2

H. P. Heine, 160 lbs.
P. Climax, 150 lbs.
H. V, National, 150 lbs.

SCHUREMAN & HAYDEN.

Abendroth & Root, 1—50 K. W. Detroit, M,

lbs.

H, P, Sterling, IDO

2-06x15

3-350II,

1-375

H. P.

150

Electrical

OLD BELTS.
LEATHER PRESERVER MFQ. CORP,

WANTED.

Corliss.

1—14x36 Allls Corliss.
1—12x34 Brown Corliss.
2-13x12 Erie Ball.
2-13x12 Armlngton A Sims.
1—12x12 Harrlsburg.
1—11x10 Ball & Wood,

6—200

Address llOX 92. Sylvanla. Ohio.

References.

1— 2.i0

1 - 9x9 New York Safety.
3— 7x7H Westlnghouse.

POSITION WANTED.
liv

1—267

Dynamos and Motors.

Nine years' pracUnderstands

motors,
repairing and Installlns; of dynamos,
at
and conftrucllon. Will accept steady place
15lh.
April
alter
time
any
salary
reasonable
First-class references as to character aiid ability.
Address liOX !93. care Western Electrician, 510
Marquette Building. Chicago.

Rapids, Wis.

SECOND-HAND

experience in electric worK.

tical

ENGINES.
1—22x33 Buckeye, stvle U.
l-20.\2UShldder (Amo ).
2—13x21 Buckeye (Auto.).
2—16x16 Erie Ball.
1-18x36 Cummer, 4 valve.
1—16x18 Erie City slide valve
1—20x42 Fltchburj; Corliss.

1— lBs42 Hamilton

cally

POSITION WANTED.

April 25, 1903

2— 250-H.
2— 150-H.

34x60 950-H. P. International Power Corliss,
28x48 750-H. P. Harris Double Eccentric Corliss
23x60 450 H. P. George H. Corliss,
30x48 300-H P. Harris Corliss.
18x42 250-H. P. Greene Corliss, Db. Eccentrics.
14x36 13o-H. P, Hamilton Corliss.
12x36 100-H. P, St, Louis Corliss,
12x36 100-H. P. Hamilton Corliss.
24x48 500-H. P. Buckeye Automatic.
16 and 23x17 300 H. P. Mcintosh & Seymour
Heine Watertube

& Wilcox Watertube Boll.
& Wilcox Watertube Boll.

HEATERS, ETC.
P. Excelsior Heater.
300-H. P. Wheeler Heater.
300-H. P. Baragwanath Heater.
200-H. P. KroescheU Heater.
150-H. P. Berryman Heater.

Boiler.

H, P. Heine Watertube Bollera.

WHITEHEAD MACHINERY

Babcock
Babcock

500-H,

BOILERS.
P.

P.
P.

2—72x18 Tubular boilers. 125 pounds.
3—72x16 Tubular boilers, 100 pounds,
3—66x16 Tubular boilers, 100 pounds.
2—60x18 Tubular boilers, 100 pounds.
6—60x16 Tubular boilers, 100 pounds,
1—56x16 Tubular boiler, 100 pounds.
2—54x14 Tubular boilers, 100 pounds,

Tandem Compound Railway Engine,

1— 325-H.

Writ

R

ENGINES.

2—300

ILL.'

CO.,

Davenport, Iowa.

twaiiMHiiaii

U.S. METAL

Chicago.

WANTED.

POLISHES ALL METALS. BBa^cncr, Nc-Ydb

superlutendent fora combined electric-light
and water plant In a city ot 3.500 Inhabitants.
Population Increasing and business growing.
Must have good references. State salary wanted.
Address all applications to R B. PRINCE, Rice

POLISM
Sbh FnaHcisca. 295.

E.

WdSHiNdTOH

St. IWDlftHAPOLIS. |H0

A

FOR SALE-ENGINES

Lak e. Wis.

WANTED.
Three experienced iiicandeseeni lamp salesmen, by an old and well-established company not
Applicants will please state af^e.
experience and salary wanted. Address BOX
199. care Western Electrician, 510 Marquette
Bldg.. Cblcago.
In ihe'inist.

HAPCOODS.
We

are constantly

In

mechanical,

draftsmen,

We also fill positions requiring men

'

^
ol techni,

and executive ability.
Write for our plan, booklet and further partic-

done most

for

Write for our complete stock

ILLINOIS

— MACAULHY

Yorl<.

FOR SALE.

plant in a growing
thousand. Doing a good busiSfven years' city contract Two boilers,

A complete electric-light
ness.

tlve

one hundred horsepower each. One hundred
and Hfly horsepower engine. Alternating and
direct current. Load enough for one boiler at
present. Good reasons for selling. Address BOX
19a. care Western Electrician, 510 Marquette

gkU

CHICAGO & ALTON RAILWAY

TURN-DOWN LAMP

heaviest steel rails, laid on a roadbed
crushed rock, make its tracks the
smoothest. Over this dustless highway are
run the most palatial trains in the world
—the acme of luxury and comfort.

Teaches people to use more current by turning
lamps down Instead of out.
Write for detailed Information.
PHELPS CO., 50 State St., Detroit, U. S. A.

.

ELBCTRicco?
CHICAGO

5'»'62 5.CLINT0N

5T.

dynamos, motors, meters and transformers
listed by this Company are at Ihelr warehousea
ready for Immediate dellverv.
All

FOR SALE.

Alternators 125-133 cycles, 1,100 volts.
1—400 K. W. Westlnghouse, with exciter.
1—200 K. W. Stanley Inductor, with exciter.
2~20U K. W. Wood (3 bearings), with cxcller.
1— 150K. W. Slattcry {3 oearlngs). Big bargain.
2—150 K. W. General Electric monocyclic.
2—120 K. W. Westlnghouse.
1-120 K. W. General Electric type A. S. 120.
12—120 K. W. General Electric type A. 120.
2— 90 K. W. General Electric type A. S. 90.
1— 90 K. W. Westlnghouse.
4- 75 K. W. Wood.
6— 60 K. W. General Electric A. 60.

2—

"THE ONLY WAT"
BETWEEN
KanHaB City and Pcorlu.

Chii'UEo, St. Loulfi,

Geo.

j.

Charlton.

Ceti. P.is. Agt.,

Chicago,

III.

triVlr^l Ivti

Wi«n

ELECTRICAL

PURPOSES
PLAIN OR

I

ENAMELED.
BURMAH SLATE CO.

THE MONSON

PORTLAND,

IVIE.

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Pine grazing lands hardwood tfmberand splendid soil for the settler; iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek tbe opnortunlty. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.
H. KILLEN, Land

&

Wisconsin Central

Ry.,

FACTORIES, USBON,

MILWAUKEE.WIS.

$13^ to

St.

Panl and Back,

AND STOCK

First

and

St,

Paul Railway.

For rates and iDformatloa apply to
I.

'"

Tickets, 95

Adams

Street.

—TONORTH AND SOUTH

CAROLINA,

Leave Union Station, Chicago, g
P. M., or 10:30 P. M.

ya^

and Third Tuesday Each Month
— VIA—

VIRGINIA,

A. M., 6:30
K/i\Aj

,„^
.„ BURBN
„„op„ ST.
^r
^'^"
"^ ^

*''

CHESAPEAKE AND OHIO RAILWAY

Tickets good to return for 21 days.

"M^i

}

HOMESEEKERS' EXCURSIONS

April 21 and 28 via Chicago, Mil-

waukee

w.

100WlIH.inSt..N.V.City'.

CHICAOO OFFICES
N. H.

Industrial Com'r;

JAS. C. POND, General Passenger Agent,

Ivti

1

WIRE AND BARE
AND TINNED COPPER WIRE.

tunities

W.

W

riAQNET

Northern Wisconsin Resources.

60 K. W. Westlnghouse.

Large stock of direct-current machines.
Rend for monthly bargain iheet with complete
AH apparatuu
list and net prices of machines.

iC
I E.

AMERICA'S MOST POPULAR RAILWAY -JUSTLY TERMED

Bldg., Chicago.

REGORYl

*

VI
II
ll-ll

FURNISHED BY THE

The

"*

.

MAINTENANCE COMPANY,

PERFECTION IN TRANSPORTATION
IS

No. 5

list

1625 Marquette Building, Chicago.

tli

of

town of over

,

species."

Building. Chicago.

New

nator.
120 K. W. and 60 K. W. G. E 133 cycle, 1,100
volt alternators.
Direct current 110 volt generators all sizes.

civili

ulars.

Eastern Office. 256 Broadway.

250 H. P.
20x18 Ball, 250 H. P,
12x12 Meal, 90 H. P.
10x13 Frost automatic.

cycle, A. S.
type 1.100 or 2,200 volt alternators.
Ff. Wayne, 2,000 volt alter-

150 K. W. 60 cycle

.

cat

HAPGOODS. 509 Monadnock

180 K. W. and 120 K. W. G.E., 60

inventions.

the alphapet nnJ
the printing press
alone exccpiod,
those invention

which abricl^
distance hn v

need of hiKh-cIass
electrical and civil

engineers.

"Of all

13 and 20^x15 Armington & Sims, cross compound, 250 H. P.
12 and 24x18 WilliamB tandem compound,

P.

SPINING, N. W. P.
234 Clark

A. C.

&

0. Ry.

St.. Chicago, III.

fully guaranteed.

REPAIR SHOPS
EDISON COMPANY
CHICAGO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
OPEN DAY AND NICHT.
1280.

Dynamos Armatures,

Machine and Carpenter
Work of All Kinds

Corresponderce

Solicited.

FIRST-CLASS EQUIPMENT THf^UCHOUT.

Motors, Arc Lamps,
Fans, Instruments.

.

!

:

WESTERN ELECTRICIAN

April 25, 1903

J7

DIRECT CONNECTED UNITS.
One 200 K.

W.

Wostinghouse

^Vfstingllouso. S-poie,
compound engine.

OOU-DOU-vult

gcuemtor,

with

IS-SOslG

One ISTVj K. W. Westinghouse, S-pole, 12u-volt generator, with 18-30x16 Westinghouse compound engine.
One 130 K. W. General Electric, S-pole. 125-volt generator, with 12-20x16 Brie
Ball tandem compound engiDc.
One 60 K. "W. Eddy, 4-pole, 125-volt generator, with 13x12 Buffalo Forge engine.
Brand new.
One 50 K. W. Commercial, G-pole. 125-volt generator, with SVi-13xl2 Armington
& Sims tandem compound engine.
One 50 K. W. Eddy, -I-pole, 125-volt generator, with 13x12 Harrisburg Ideal
engine.

One 50 K. W.

unit, consisting of two 25 K. W. General Electric, 4-pole, 125-volt
generators, with one triple expansion vertical engine.
IC W. General Electric, 6-pole, 125-volt generator, with 9^^x10 Armington & Sims engine.
25 K. W. Westinghouse, G-pole, 250-volt generators, each with 9x10 Ball
and Wood engine.

One 25

Two
Watson LJack-Geared Motor.

We Buy or Sell
m

M
^m

^slB^StSL.

J

on

», ^, H,

frames

five

IM,

I,

r)4,

ENGINES.

for

s
CB
M

'<Lm^

^^

2 and 3

I

and

frames

steel

form coil wound
armatures.
An efficient, durable motor

ventilate

built for lasting

and severe

use.

We build special

motors and

One
One
One
One
One
One
One
One

26x4S Harris Corliss, 500 H. P.
18-34x48 Cooper Corliss, cross compound, 000 H. P.
23x48 Harris Corliss. 400 H. P.
20x36 Hewes & Pbillips. 200 H. P.
18x48 Georse H, Corliss, 230 H. P.
16x42 Providence Greene. 200 H. P.
20x40 Buckeye, 250 H. P.
Two 13-23x17 Mcintosh, Seymour & Co. tandem, 250 II. P. eaci.
Two 18-30x16 Westingbouse compound, 250 H. P- each.
Three 18ViXlS Armington & Sims, 250 H. P. each.
One 1814x18 New York Safety, 230 H. P.
Two 10-18x20 Payne tandem compound. 130 H. P. each.
One 13-10x15 Mcintosh, Seymour & Co. tandem, 175 U. P.
One 14x14 Rice automatic. 123 H. P.
One 13x12 Armington & Sims, 123 H. P.
One 12-20x12 Westinghouse compound, 100 H. P.
One 12x12 New York Safety. 100 H. P.
One 10^4-16^x12 Armington & Sims cross compound, 100 H. P.
One 9x16 Rice automatic, 75 H. P.
One 0x0 Taylor-Beck. 50 H. P.
One 7x8 Payne. 20 H. P.
Three 6x5 Westinghouse Junior, 12 H. P. each.
Two 5x4 Westinghouse Junior, 6 H. P. each.

3

CD

^w9
JUL

'-aJH

W iSlJB^IL';
'i^l 1 "i^^^^^K,

D»

k^Km 1^ ^I^^^^^Bf'.
-'.JR3JP fi^^ ^^^^^^B,

^^_

'Hi j^KI^V
W^K^^K^^m

00

v ^^^^^^^^^W

0>

26X-48 Proviflence Greene. 500 H. r.

OP
^.

"a

^^

^^B

'

~-^

'A,

horsepower with speed reductions of from 5 to
Multi-polar type with cast

dynamo

J

1

(%

(0
Built

%

I^™-^MM^B
1
^B

^9

^p
-B

CD

a>

C9

C/>

RepairShop

OPEN DAY AND NIGHT
TELEPHONE

US.

Armature
Fields

Rewounc^

dynamos for special purposes.

RAILWAY GENERATORS 500-550 VOLTS.
THE

Two 500 K. W. General Electric. 6-poIe, speed, 300 R. P. M.
Two 300 K. W. General Electric, 4-pole, speed, 400 R. P. M.
Two 225 K. W. General Electric, 6-pole, speed, 465 R. P. M.

MECHANICAL APPLIANCE

One 200 K. W. Westinghouse. 6-pole, speed, 510 R. P. M.
K. W. General Electric. 4-pole, speed, 425 R. P. M.
K. W. Westinghouse. 4-pole, speed, 535 R. P. M.
One 110 K. W. Eddy. 4-poIe. speed. 600 R. P. M.
Two 100 K. W. General Electric. 4-pole. speed. 650 E. P. M.
One 100 K. W. Walker, 4-polo, speed, 750 R. P. M.
Two 100 K. W. Edison, bipolar, speed, 620 R. P. M.
One 90 K. W. Thomson-Houston, 4-pole, speed, 700 R. P. M.
One 80 K. W. General Electric, 4-polc, speed, 700 K. P. M.
Two 80 K. W. Detroit, bipolar, speed. 620 R. P. M.
Fiye 62 K. W. Thomson-Houston, type D. speed, 900 R. P. M.
One 50 K. W. Brush, type Q, speed, 1,050 E. P. M.

COMPANY,

MILWAU KEE.
Send

for Bulletin No. 55.

Two 200
Two ISO

ALTERNATORS.
B^

Two 250

CHAPMAN

III

One 200 E. W. General

Electric, 2,300 volts, 40 cycles, tbree-phase, speed, 480
H. P. M.
One 180 K. W. General Electric, 2,300 volts, 60 cycles, single-phase, speed, 600
R. P. M.
One 180 K. W. Westinghouse, 2,200 volts, 60 cycles, two-phase, speed, 514
K. P. M.
One 150 K. W. Westinghouse, 2,300 volts, 60 cycles, single-phase, speed, 625
R. P. M.
One 150 K. W. Stanley, 1,100-2,200 volts, 133 cycles, two-phase, speed, 800
R. P. M.
Two 120 K. W. General Electric, 1,040 volts, 125 cycles, single-phase, soeed, 1,070
R. P. M.
One 120 K. W. General Electric, 2,080 volts, 125 cycles, single-phase, speed, 1,070
R. P. M.
One 00 K. W. General Electric, 2,300 volts, 60 cycles, single-phase, speed, 900
R. P. M.
One 73 K. W. Stanley. 1,200-2,400 volts, 133 cycles, two-phase, speed, 1,000
R. P. M.
Three 33 K. W. Thomson-Houston, 1,100 volts, 125 cycles, single-phase, speed,
1,500 R. P. M.

,

ITELEPHONE &TEI.EGRAPH LIlytES

MnMNESOTfl. ElECTBIOCO.,
'

MII>JNEAPOiaS

PfllENTED

.

MJIiJJJ.

MARCH

3,1903.
]

FourT.

Volts.

270 K. W., arranged to be driven
with a single pulley clutch coupling on each
H.,

side of pulley.
Electric, 250 K. W.
OneWestinghouse, 175 K. W.
Two Genera! Electric, 100 K. W., 4
Two General Electric, 100 K. W., 6
Six Edison, No. 60, 175 K. W.

One General

Six T. H., D62.
One Edison No. 20, 60 K.

W.

GENERATORSTwo 210 K W.
.

,

pole.
pole.

1

G. E. design,

ID Volts.
14

pole, for direct

connection, at a speed of 120 S. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse SOcycle,

2-phase,

2,200 volt generator, belted to one 24 and 48x

60 cross-compound condensing Cooper Corengine, complete.
K. W., G.E. 3 phase, 60 cycle generator,
complete.
Two 100 K. W., G. E., 1100 volta monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, comliss

R. P. M.

UlightningFORarrester

W

K. W. General Electric, 2,400 volts, 50 cycles, tbree-phase, speed, 600

GENERATORS-500
TwoT. H.,500K. W.

Two 100

plete.

STREET CAR EQUIPMENT.
One hundred and eighty 25 H. P. motors, new
and complete with pinions, gear and gear
cases.

One hundred and eighty "K"
Twenty-tive K-2 Controllers.

Controllers.

ENGINES.
cross-compound

Six 36 and 60x60, Cooper

non-condensing, new, never shipped tiom
factory.

One 30x54 St. Louis Corliss.
Two 24x60 Lane & Bodley .designed

for rolling

mill work.

ALTERNATING MOTORS.
Two

"0=M" ENCLOSED

ARC LAMPS
FOR ALL CIRCUITS.

One
One

Two

Two
One
One

200 H. P. Stanley synchronous motors. 133 cycles, two-phase, 2,400 volts,
speed, 1.000 R. P. M.
200 H. P. Westinghouse, type C, 25 cycles, two-phase, 400 volts, speed, 480
E. P. M.
130 H. P. Westinghouse, type C, 60 cycles, two-phase, 200 volts, speed, 850
R. P. M.
30 H. P. Westinghouse, type C, 60 cycles, two-phase, 400 volts, speed, 850
R. P. M.
20 H. P. Westinghouse, type C, 60 cycles, two-phase, 200 volts, speed, 840
E. P. M.
2 H. P. Wagner, 60 cycles, single-phase. 104 volts, speed. 1.800 E. P. M.
V> H. P. General Electric, 60 cycles, single-phase, 110 volts, speed, 1,800
E. P. M.

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double Wheelock,
One 20x42 Wheelock,
One 14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston, Stanwood & Gamble, cross -compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17x14 cross-compound Ideal.

Two
Two

9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.
Three 17x18, Skinner, with air cylinders attached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic Russell.
One 15^x15 Armingion

&

Sims high speed

simple automatic, 270 E. P. M.

SIMPLE,

ARC GENERATORS.
9.6 amperes, 12.> lamps.
Two No. 12 Brush, 6.6 amperes, 170 lamps.
Two No. 11 Brush, 9.6 amperes, 120 lamps.
Four No. 9 Brush, 9.6 amperes, 80 lamps.
Two No. 9V> Brush. 6.6 amperes, 120 lamps.
One No. QB'Brush, 6.6 amperes, 120 lamps.
•
Five M. D. 12, Thomson-Houston, 6.S amperes, 75 lamps.
Two M. D. 2. Thomson-Houston, 9,6 amperes, 50 lamps.
Six L. D. 12. Thomson-Houston. 6.8 amperes, 50 lamps.
One M. 12, Thomson-Houston, 6.8 amperes, 45 lamps.
A few verv good Babcock and Wilcox water tube boilers. Arc lamps, both
for direct and alternating current, series or multiple circuits. Transformers. General Electric "H," Thomson-Houston "F" and many other types, for 60 and
125 cycles.

One No. 12 Brush,

DURABLE,
EFFICIENT.

SEND FOR

V^f-

I

BULLETINS.

One 15x15 Armington A Sims simple automatic,
270

R. P.

M.

One 13^x15 Armington

&

Sims high speed

simple automatic, 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
A complete
battery at a great bargain.
Three 66 x 14, with 66 4-'nch tubes.
Two 72 in. x 18 ft., with 66 4-inch tubes.
Pour 66x18 with 66 4-lnoh tubes.

Five 60x16

ft.

high pressure boilers

Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. P. Hazelton.

FERRIS WHEEL.
One 60

ft.

Ferris Wheel, electricaUy driven.

AT A BARGAIN — A
It

complete Edison 3-wire

of 300 K. W. capacity.
profitable to wire or write us giving
requirements of machinery wanted or for

p ant
win be
sale.

CHARLES
THE OSBORN=MORQAN
COMPANY,
CLEVELAND.

-

-

-

OHiO.

Factory and Storehouse.
Orangeburgh, N. Y.

E.

DUSTIN
II

CO.,

Broadway, New York.

JOHN

A.

STEWART ELECTRIC

430 Sycamare

CO.

Warehouse
LUDLOW, KY.

Factory and

Offices

SI

CINCINNATI, OHIO.

'

WESTERN ELECTRICIAN
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OVER

PHONES

150,000
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DAILY SERVICE

IN

SWEDISH-AMERICAN TELEPHONE COMPANY, CHICAGO
SEE THE POINT?B^^»
•a******************************************************************************'
..M •••••••••••••••••••••••••••*••••••••••••*••*••••••*••••••***•••• •••••*••
•••
•

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO CETOUT OF ORDER.

•••

Tvingsten MoLgnet Steel
^^Remy'' Brand,
i

Hi:

iijj

•«••
.•••
••••
.«••

-..

—

..

..

—

i.

1

1

1

6IO WILSON AVE., CHICAGO,

AMERICAN" ?sr

IVij

—m»

••••

A. C. Leslie

iiJj

&

Co..

Montreal. Can.

ARE THE BEST. Send
J:-;

AMERICAN BATTERY CO.,
171

jcsT-D 1889.

r

100

lor descrlplite Circular.

Absolutely Non-lnfrlnging.
Protection Guaranteed.

AGENTS FOR NORTH AMERICA.

H

CO.,

ILL.

•••
•••
•••
•••

I

Best perniantriit magnet 5teel for high-grade telephones.

.IS*

METROPOLITAN TELEPHONE & ELECTRIC

S. Clinton St.,

Chicago,

III,

Ta-lking

-^1

3

CATALOGUE
No

Points

(0
Ul

ILLUSTRATED

O14.

Ul

Electrical

il
3

O

Supplks.

^

a.

man bait an

3

CtcctricalSupplyGo.

1-

Z
M

ll43iGi)rili>iidtStrtcI,

New

Yobk.

\

McNAMARA

BROS.i
This

ELECTRIC SWITCHBOARDS,

SLATE AND WARBLE.
Write

lor

the bank of con-

on the

AUTOMATIC

Fair Haven, Vt.

Catalogue B.

is

tact points used

SWITCHBOARD

NiCKELgATE.

TELEPHONES

HieNertlJoricChicago^Sljjoyis]^!^

3

Express Trains

to an

OHIOAGO
AND

ALL P OINTS E AST
THROUGH CLEVEUNDAND BUFFALO.
Through Sleeping

Cars.

Day Coaches and Din-

Individual Club Meals ranging In
price ;rom 35c. to 11.00: also service a la carte.
' =k your Ticket Agent for tickets over the
NJcKel Plate Road, or address

ing Cars.

JOHN

Y.

CALAHAN,

'Phone Central 2067.

I

I

Company,

STAND UNEQUALED
Pedestal of strong brass
castings. Switch restorer
a 3-inch G. S. spring. No
screws thread into rubber.
Ample space for concealing Trans, cords. AdjustSwitch
able Trans, lug.
pirots clamped.

Switch
lire,

for Interstate Toll Lines

and Country Party Lines

and

For any

.size

telephone excbanpe.

COMPLETE LINE OF APPARATUS
Thoroughly demonstrated tuUy guaranteed. Correspondence solicited.
;

St.

platinum, and

of

make

sliding connections.

enclosed. All exterior nickeled brass. No exposed
parts form part of circuit.
Concealed Trans, stop.
Positive switch stop.

Springs

t^L-i'n'.SwitchboardsSrir;';^

spring-^ all long.
lasting. AHcon-

lacts

INTERNATIONAL TELEPHONE MFG.

C. A.,

3 Adams

Axitonnatic Electric

"International" Contest

Every Day Between

CO.
U. S. A.

CHICAGO.

HART &

CHICAGO.

u. s. A.

completely

CHICAQO,

Harrison and Clinton Sts.

and plug^sof

the manual system.

Challenge the
World's past Champions

OFFERS

3

displacing the vexatious
cords, jacks

that

For Porcelain or Clay InsuiatingSpecialties,such as

Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,
MOGADORE, OHIO.

CO.,

1702-1704
Monadnock BIdg,,

CHICAGO.

KOKOMO TELEPHONES
Always Up-to-Date.
we MANUFACTURE

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFC. CO.,
KOKOMO,

INO.

JUST
A FUSE BLOCK.
OUR

FUSES ARE RIGHT,
WE MAKE TELEPHONES THAT ARE RIGHT
AND PROTECTORS THAT PROTECT.
SEND FOR CATALOGUi;

CENTRAL TELEPHONE & ELECTRIC CO.
900 Market

St., St. Louis, U. S. A.

WESTERN ELECTRICIAN
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EVIDENCE THAT THE PEOPLE,
DO NOT HESITATE TO
BUY STROMBERG-

Write for bulletins on the line of
apparatus in which you are interested.

DOVN-

GARLSON APPA-

KENTUC

RATUS.

f

THE

^^A^

ARE

rISARLSON
1'

Stromberg-Carlson

TELEPHONES^

,

..

TelephonG Mfg. Company,

MAK^

Sales Department,

/§>THE TELEPHONE EXCMANG^^ARE jJSING^
"^
'\\
5-C SWITCHBOARDS.^

CHICAGO, ILLINOIS.

^

t::r

Gen'l
E. B.

TYLER,

and

Eastern

Sales Office,

ROCHESTER,

N. Y.

State Representative, Louisville, Ky.

'Button" Type Telephoive Transmitter.
Louder, clearer and better

It

in

tell

you about

Capital,

Electrical

Knowledge and Good Mechanics,

every way than the "Solid
back". Letus

requires

as well as Patience, to

it.

make

a

SUGGESSFULTELEPHONE.

Send for BookleU

AMERIGAN
GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

THE FAHNESTOCK
TRANSMITTER CO..
74 CortIa.ndt

LET US SEND OUR

39

AND TALK PRICES

New York City,

St..

AMERICAN

CATALOGUE

ELECTRIC

TELEPHONE

CO .

JACKSON BLVD., CHICAGO

Highest Grade Telephones and Telephone Apparatus.
Begin

right.

you had.

"Out
Get

of

our

If

you bother

Start with

order"

is

prices

on

to

the best now, you won't be bothered later on by wishing

get

Kellogg Telephones.
a contingency

Magneto

you need not

and

Common

figure

Battery

on

in

Kellogg Telephone Apparatus.

Telephones.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
GREEN AND CONGRESS STREETS. CHICAGO.
346 Broadway,

New York.

Keystone Telephone Building, Philadelphia.

Electric Building, Cleveland.

Carbon Arrester In Detail

MOON TERMINAL HEAD
With

CARBON ARRESTERS or with
COPPER ARRESTERS.

NO CHANCE IN PRICE LIST, WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essential
features which afford absolute protection to the
Cable Wires. This is demonstrated by its record.
Thorough tests show that this apparatus
with Carbon Arresters will withstand, without
injury, a current of heavy voltage.

SEE METAL OUTER CASE OR STORM BOX.
Catalogue and Price List on request.

MOON

MFC. CO.,

47-49 South Canal Street,

CHICAGO.

.

WESTERN ELECTRICIAN
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know

the expense that scale causes the owner and the annoyance it occasions the
The laboratory of this company is one of the most complete in the United
A specialty is made of the careful and economical treatment of boiler waters.

all

Chief Engineer.
States.

DEARBORN D RiJ
27-34 RIALTO BUILDING, CHICAGO, ILL.

r^OM MUTATORS,

t

>A^iwi .

Koe.An,

»-i

^•-«>slcien«

Telephone: Harrison 3030 and 393

1

two or three years' usage

after

Brushes, show surprising

with Dixon's Graphite

freedom from wear on account of the perfect smoothness of the

Dixon Graphite. Ask

for booklet 125-m.

JOSEPH DIXON CRUCIBLE COMPANY,

Jersey City, N.

J.

DISC ELECTRIC FANS

The Evans-Almirall Hot Water System of Central Station Heating.
NO BACK PEESSCRE. OXLY ONE LINE OP PIPE NEEDED.
SEND FOR CATALOOUE.

EVANS, ALMIRALL & CO.,

NEW YORK.

1205

BOSTON.

'^^w

MONADNOCK BLOCK,
CHICAGO.

w^ipfipinpwpir'iy^^nww'
ELEVATING,
CONVEYING,

JEFFREY

w w'^ninpwg
FOR CATALOGUE,

Hollf

POWER

11^1!

TRANSMISSION

THE JEFFREY MFG.*CO.
COLUMBUS, 0.
;

ARE YOU LOOKING FOR MONEY?
buy WALRATH QAS OR GASOLINE ENGINES
and get light on the subject.

If so,

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It will produce as eood a commercial light as that of an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
bend for Catalogue \V.

SYNONYMOUS WITH

STRENGTH

MARINETTE IRON

WORKS MFQ.

DURABILITY
EFFICIENCY

CO.,

MARINETTE, WIS.

AGEKCIES-

Send for Our Catalogue Mo,

301 Fisher Building, ChlcaEO.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacEay Engineering Co., 149 Broadway, New York.
Maciiay Engineering Co.. 100 Boylston St., Boston.
strong, Carlisle

& Hammond

Co., Cleveland-

American Btow/er Company,
==^^=^^=^ DETROIT,
NEW YORK:

141 Broadway.
REG.TRflDE

The Phosphor

MARKS

MICH.

^=^=^^===

CHICAGO:

LONDON:
TO Cracechurch

MafQuette BIdg.

St.

Bronze SmeltingCo.Iimited,

2200 washington ave.,philadel.ph1a,
"ELEPHANT BRAND PHOSPHOR-BRONZE'

ilu
.'/

14-0 Y.

1NG0TS,CASTINGS,WIRE,R0DS,'SHEETS,ETC.

— DELTA

/irjh/imjStonyJ

M'CORMICK TURBINE.

METAL

CASTINGS, STAMPINGS and FORGINGS
OR! GINAL AND Sole Makers in the' U.S.
CONTINUOUS

RAIL JOINT

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Qlves a hlgfher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
wl thus, as we are wiilln; to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUlReMBNTS

COMPANY

OF AMERICA.
GENL. OFFICES: CENTURY BLDG .NEWARK, N.J.

AND SEND FOR CATALOOUE.

OVER FIFTEEN THOUSAND
(15,000)
,

rrf^-'r:

IN USE.

42'^^P^ Highest .V ward in its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo,

'-"'^
,

MILES

'

S.

MORGAN SMITH

CO., York, Pa.

1901.

ILLINOIS, CHICAGO.

SAMSON TURBINE
you are contemplating the improvement of a water-power where a
will be required, we can interest you.
This is especially
true if you wish to use the TURBINE for driving GENERATOR or
If

TURBINE

DYNAMO.
HIGH EFFICIENCY

BALANCED GATES,
embodied

in the

at

REDUCED GATEAGE, QUICK SPEED,

are just a few of the

SAMSON.

JAMES LEFFEL &

Write Dept. D.

many

Araonr

InstitDle

CO., Springfield, Ohio, U.S.A.

TeclnoloEy.

and Psycholo.gy.
For descriptive circular address

VICTOR

For Electrical Purposes.

points of excellence

for catalog.

of

Summer School opens June 29lh. Courses in
Mechanical, Electrical and Civil Engincerinir,
Cbemistry, Urawin?;. Shop Work, Mathematics,
Physic-, History, French, German, Education
C.

ALDERSON.

Everj^hlog

In

Dean.

turned

Slate.

Only Firm In Vermont who makes a Specialty ol
Alanufacturlng and Drilling Small Slates
for Electrical Purposes.

AD01
I

Vn

11

Ills

fUUIlUy

MANUTACTXTBGR,
FAIR HAVEN. VERMONT.
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^^^^isfM

ARNOLD ELECTRIC
I

Sa*gg!

BRYAN, WILLIAM

POWER STATION Co

M.

Engineers. Contractors for Complete
Electric Plants. Results Guaranteed.

21

Am.

Soc.

M.

H.

1 M Crumb,W.H.& Company
3

Consulting Mechanical and Electrical
Engineer.

=3

Ltntoln Trust Building, ST. LOUIS,

Electric Co.

.Orne

Contracting Electrical

Contractors,

Engineers

E..

telephone engineering and

Engineers,

CONSTRUCTION,
1263 Monadnock Bklg., - Chicago.

Lighting, Power, Telephone.

Baltimore Bldg., 21 QuincySt., Chicago.

WMmmm^^^^^mm^^^mi
m^^^^$s^mims;m
Tel. Harrison, 745.

BADT,

I

F. B.

H.,

SARGENT & LUNDY,]

^
"

ENGINEERS,

CONSULTING ENGINEER.

Consulting Engineer,

Central Lighting Stations,
Electric Power Transmission.

1504 Monadnock Block

Suite

Henry

Humphrey,

CHICAGO

Suite

1305,

Chemical Eldc.

I

M.

C.

Haetman.

KOHLER

Carman, Chas. Whitney

&

Co.,

CONSULTING ENGINEERS,

1804-1806-1808-1810-1812

SCHOTT,

Fisher Building,

CHICAGO.

88 La Salle Stkeet, CHICAGO.

A. D. Lundy.

Frederick Sargent.

Long Distance Phone Central SMS.

BROS.,

Contracting Electrical Engineers,
Lighting Power Railways,

]

East Van Buren Street,

CHICAGO.

ST. LOUIS.
[

C. \V. CAR3IAN.

1000, 46

W. H.,
ENGINEER AND CONTRACTOR,
—Central Station Heating Plants,

Specialties

Water Works Steam Plants, EUectric Light,
(ras and Street Railway Plants.
r22o-2i

Marquette

Building,

'

CHICAGO.

mmmimmmi!^^m^m:ism^

CHAS.

L.

BROWN, H

M^t^

.*/u>x-<^

JA' AAHJLL' 'Z*-^,

'^^f*'*^

x^^^^^m^ss^mmmCttfiei^^tA-'-v-t^

plans. Specifications and Supervision oC Installation of complete telephone plants.
Special Reports on Telephone
Prcpertles and Apparatus,

804 Fisher Building,
I

Telephone Harrison S698.

CHICAGO
IU,y^.J^

AjiJAAJua

FENNER, President

H. N.

STANTON, LE ROY W.
Consulting Telephone Engineer.

Contracting Electrical Engineer.

J. F.

30

^

.

Electrical Bldg., Cleveland,

RUSSELL W. KNrCHT,

BLAUVELT, Agent

Treasurer

EIMOI-AIMD BU-rT COIVII=>ANY
MANUFACTURERS OF

Insula-tins Elec-trical \A/^ires

IN/lachiinc&ry -for

Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders

F-INE

CA.STINOS

A.

SP

PROVIDENCE.

304 PEARL S TREET,

R.

1.,

U. S. A.

IDAHO
CEDAR POLES.
LOW PRICES. LONG LENGTHS A SPECIALTY.
YARDSTAKua. ">*MOMONTANA.
\
\

WESTERN LUMBER & POLE

Main Office, DENVER, COLO.

CO.,

LOW

LARGE STOCKS

POLES AND POSTS.

PRICES

A-b-ben-tion!

OAR POLES

WHITE AND"

The Holcomb-Lobb Company have

CHICAGO LUMBER

& COAL CO
MINNEAPOLIS, MINN.

II29-30-3I LUMBER EXCHANGE
AT

3T.PAUL, MINN. ^000

t/N.

TEN
YEARS'
EXPERIENCE
MAKING
enables us to
better,

fit

IN
know wbat we

better,

bestthat^ows.

and

2JfT. POLES TO

MOVE AT

LOW

FIGURE.

LOCUST PINS

are talking about
than others.

last longer

when we assure you that our
Then there is a difference

CAROLINA LOCUST PIN & MlCA

pins will shed water
in timber. Ours the

CO., Franklin, N. C.

)ra%eWHITE^E°L^i

retired

from

the cedar business and we have purchased their entire
stock of cedar posts and poles, also their principal
yards at Marinette, Wisconsin, and Masonville, Mich.
This places us in a very advantageous position,
giving us in conjunction with our own 3-ards, local connections with all the trunk lines on the northern peninsula.
are prepared to make attractive prices on
mixed carloads of posts and poles as well as in straight
Our great specialty is the pole business.
carload lots.
Our stock is the very best. A trial order will demonLet us hear from yow.
strate this fact.

We

of all sizes.
Let us quote you prices.

YARDS:

PACE & HILL CO.
1235 Guaranty Bldg.

MINNEAPOLIS, MINN.

POLES
(WHITE CEDAR.)

WRITE FOR PRICES.

THE

PROMPT SHIPMENT A

&. £.

WHITMORE,

Wm.

Mueller

Company

1211-12-13 Marquette Bldg.

CMi<

LUIMBER CO.,
VULCAN MICH.

0. C.

°^^k^\M'^:
CEDAR POLES
UPON
SPECIAL PRICES

Chicago. III.
Spalding, Mich.
Metropolitan, Mich.
Felch Jet., Mich.
Blaney, Mich.
Raber. ^lich.
Escanaba, Mich.
Ma^onviile, Mich.
Marinette, Wis.

APPLICATION.
SPECIALTY.

230-31-32 Lumber Exchange,

Minneapolis.

POLES AND POSTS.
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CEDAR POLES

Producers

From 6 Feet to 70 Feet.
SPECIAL PRICES ON S.MALI. POLES.
1

I

Wholesaltrs of

A

Whito Cedar

iX^

CM. WORCESTER CO.

Products.

MARIMETTE,WI5.
BERTHOLD
& JENNINGS,

POLES.

ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

80

to

CROSS
ARMS.
LONG LEAF
PINE

Chemical Building.

ft,

AND

FIR.

Cedar

TORREY
CEDAR CO.,
Large Stock Constantly on Hand

!

CEDAR

IDAHO POLES
8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. long,
7 in. and up tops. Must be moved.

519 W. 22d

Chicago,

St.,

CO.,
III.

POLES

FOR
PRICES

A. P.

HOPKINS &CO.

Pendleton &GILKEY
PRODUCERS. MlNNEAP0LI5,MlNN.

dBi

M.KLCIN & SON.

TOOLS.

LINE BUILDERS'

Central Manufacturing: Go.

Our Tool Book
It is

Chattanooga,

,

on

Figuring

CEDAR

ESCANABA, MICH.
I

When
CEDAR

Large stocks Michigan White Cedar
Poles. Write for Prices.

FRANCIS BEIDLER &

Poles

CLINTONVILLE, WIS.

tella

about tbem.
Get

of interest to all linemen.

a copy now.

FREE.

Headquarters for Linemen's Tools.

W. Van Buren St,
CHICAGO, ILL.

87-«B

MATHIAS KLEIN

m

Yellow Fine,
OtOES Armo,
Loonst Flss,
Oalc Flsi, Electrical Ucalliiigs, Oak Btuk«ts.
LABOB .^TOCK» UN HAND.
Delivered prices quoted. F. O. B cars, year city,

any qoantlty.

in

W«

PRODUCERS.

'AU roada

want your inquiries always.
And
seems

<ifa§><--^

i

t*;';:r;c^Tc;

X

5?

SONS,'

POLES, TIES, POSTS. '"VS°r.!

—

P

&,

ji

lead to Rome.'

business in
tend toward

all

to

Grand Central

New York

Station,

/
This great building, which covers
the space of four city blocks, beginning at the comer of 4th Avenue

TOM tnvil b«tM

HICACP
UlSVIL.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
cm ucD I iiiiDCD nn merchants' national
Dii
111. rULffltlf LUnDCK bU., BANK BLDG., CHICAGO.
.

lANAP
AND

MONON ROUTE
'

C.H.aP

R^ftV!

^tSiSV

luxurious parlor^^nd dining
CARS BY DAY.
PALACE SLEEPING AND COMPARX
r^ENTCARS BY MIGHT.
6 ~rR>E<irNJS D^OLI L>Y BETWEEN
CHICAGO AND THE OHIO RIVER
%VMMTKJll
nuMKJ ELD^mnui.Aai CKAltlROCKV/tU
«t*^»<..««o.
"*" •""•
c M C AGO
1

To the Man Who Pays the
The

Simplicity and Durability of the

Mudel

Ligjit

Running Yost Macliine

worth considering.
ness.

Easy

Light Touch, Quiet-

Work."

Investigate at

BIdg., Chicago,

Bill

is

the Metropolitan

tlie

NEW YORK CENTRAL
is

LINES

the center of the hotel, resi-

dence, club and tlieater district of
the second city of the world. To
reach it, see that your ticket reads

by the

New York

Central.

is

Action, Perfect Alignment, and

as ever, "Beautiful

209Tacoma

New

Street,

terminus of

and

CINN>
OO VIA

A(>4D

and 42d

A copy of the lO-pape Illustrated Catalogue
of the Four Track Series," New York Central's
books of travel and education, will be sent free,
post-paid, to any address on receipt of a postage
BCanip, by Georjre H, Daniels, General Paosen^rer
Agent, New York Central & Hudaoif Itiver
Railroad, Grand Central station, New York.

III.

.

LARGE STOCK.

MICHIGAN WHITE

PROMPT SHIPMENTS.

KELLOGG SWITCHBOARD & SUPPLY

CO., Chicago.
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CEDAR=-PDLES
BROS. CO.
LINDSLEY
(MICHIGAN POI-ES) CHICAGO.
AODRESS

IKiqUIRIES

CO.
THE LINDSLEY BROS.V/A5M.

(WESTERN POUES

TO GENERAL. OFFICES
••• J-*<?-»>«>^<s><S><S>«'

<^^^S^S^i^z^^^^<^-}^!--'!-^---r^-h!><M^>'^>^><!^^><S^i^^<^^^-fr-

)

SPOKANE.

TRIBUNE: BLDG. CHICAQO.

•>

OUR "TROLLEY" TIES AND TELEPHONE POLES
may

^
4

not

BOTH

appear to you, but

ONE

of

them

certainly does.

Send us your name and we will tell you all about that one.
MALTBY LUMBER COMPANY, 509 Phoenix Block, Bay City, Micli.

I

«^K^,;->^X^i>--!X^'^'jV-<?N

'*-jV,ivjMS>Sv^^.;>S-<j^

K«~JV;-^'eV-!'-JxS>«-'JV;X'>.!>K^*«xS":-

RAILROAD

CEDAR POLES,

TIES,

POSTS, SHINGLES, ETC.
For prompt shipment,

THE MORSE CEDAR

'ASK us.

CO.,

Saginaw, Mich.

POLES

W.

C.

STERLING & SON,
MONROE, MICH.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

Southern Cedar
NO ROTTEN BUTTS.

Are the Best.

POLES

D. W. PHELAN,
277 Broadway, NewYork

ISm^ ^^^^^X mmxmsm '^^^^^^^
YARDS- New DUtOTH,M)««.- FLOODWOOO, MINN. - WELtERS.WNM.

IDAHO, WISGOMStM,
MIOHIGAM ......

CEDAR POLES

FOR TELEPHONE, TtLEGRtPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YABBS IN IDAHO AM> AT UASBIttKN. PI.IMMKK AND URULK, WISCONSIN.

JOHN. H. FOWLER

IPjJ^XaWx^ (Ww<^TU>Jdv

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.

§>A\^^ywiftV

Branch OHIces;

J
(

Washburn. Wisconsin, and
Spokane. Washington.

g^A^rw (EcC

.

^AwXvwgjuv</ <vwiy>(WoWo>U^v.

POLES
O.J.

FOWLER-JACOBS

POLE DEALERS ADVERTISING

THE WESTERN ELECTRICIAN OBIAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

YARDS AT:
WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
Write Us lor Delivered Prices.

S>>^eivvuKWrW^c^»

WHITE CEDAR POLES
Hall L.Brooks
tomahawk,wis.

HUEBELCO.,

IN

CO.

CROSS

ARMS— SHORT

LENGTHS

WE HAVE A SURPLUS STOCK OF SHOET LENGTHS.
BETTER TAKE ADVANTAGE OF THE OPPORTUNITY.

THE STANDARD POLE & TIE

CO.,

5U5 Venezuela Bldg

WEW YORK.

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber

of

Commerce, CHICAGO,

ILL.

R. H.

LEAVITT

MANUFACTDEER OP

TELEPHONE CROSS ARMS,
PINS AND BRACKETS.

CAPRON,

ILLINOIS.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY BROS.' SPUR, MINN.
Idaho Cedar Poles shipped direct Irom Idaho.
Oregon and Washington.

WESTERN ELECTRICIAN

24

April 25, 1903

Westinghouse
4'

Lightning Arresters

•

e

;•

*°

*»>
Type

W

^f

PITTSBURG PA.
"-'T.MAB.15 82 FEB.28 93
rWERS APPLIED rq^

•
Type C Line Arrester, Alternating Current.

Station Arrester, Direct Current.

I

«ITEH«ATIIIIJ CIHCUnS

WESTINGHOUSE elect. &Mrc. CO.

^^^^M

Type L Railway Arrester, Direct Current.

•

Built to protect all kinds of electrical apparatus at a cost insignificant

The

as compared with the value of the protection.

they afford

is

attested

by

"^S^:

effective protection

their use in the majority of central stations.

Low

Equivalent Arrester for

High Potential

and Type N Transformers.

O. D.
The number

Type

secondary voltages of Westinghouse O. D. and

of

Circuits.

N

Transformers

is

a distinctive feature.

Besides those tabulated below, other primary values will give proportional secondary voltages.

ary

Primary

Class 200

J050

2100

n

Class 400

52K,

105,

210

105, 210,

420

58,

U6, 232

116, 232,

464

52y2, 105, 210

105, 210,

420

55,

no, 220

110, 220,

440

58,

116,

232

116, 232,

464

Class 200 Transformers will supply 50,
cent lamps,

200

1 00 and 200 volt incandesNernst lamps, or 200 volt power circuits.

volt

Class 400 Transformers will supply 100 and 200 volt incandescent

lamps, 200 volt Nernst lamps
Terminal Block

Close adjustments
voltage

is

of

volt 3-wire service for

Transformer.

of

— are

always

in stock.

Type

where the voltage

for Illustrated LIghtnin); Arrester

Cities.

circuits;

400

also

near the station where the

low.

These lamps,

— of

high

Folder 4013.

Transformer Publication 7007.

Westinghouse Electric
Large

power

Nernst and incandescent lamps.

slightly from standard voltages.
and O. D. Transformers permit their use.

Illustrated

Ott'tces In all

is

many vary

N

Write

Sales

or 400 volt

volt

secondary voltage permit the same transformer to be used

high, or at the end of a long feeder

In the manufacture of incandescent lamps
efficiency,

200

&

Mfg. Co.,
Pittsburg, Pa,

WESTERN ELECTRICIAN
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<%MM««t|^

UNION COLLEGE

\

ScHenectady.N.Y.

ENGINEERING SCHOOL, ESTABLISHED
Courses

Civil

Founded

f"

1795"

4

1846.

and Sanitary Engineering
teonof PROF. O. H.

LANDRETH

Consulting Engineer ffe'w York Staie Board of Health.

Undergradaafe andGradaaie Courses

in

i

Electrical Engineering
&4=c;,'o''„%f

PROF. C.

p.

STEINMETZ

f"?

"T^ f"

?

—^"^"'^^— ft —T^

"WOOD"
ENCLOSED
ARC LAMPS
FOR POWER

CIR.CUITS.

f^

4
i

i

Special Electrician General Electric Co.

Exceptional

For information

facilities offered

through the co-operation of
the General Electric Co.

the

President

Union College.

address
Dean

or
::

of

::

i

i

i

i

i

i

i

i

i

i

::

I>0f^imr^»t/mtt^mmmtttt»tttm^tmttttim>0ttm»mitamt»m0i^tiifi>4tt00t^mttml^mm

20th CENTURY

LAUNCHES
Spring will soon be here and

you

want a launch, a sail
a row boat, or a canoe.

will

boat,

LET US FIT YOU

OUT.

RACINE BOAT
MANUFACTURING COMPANY

i
MECHANISM OF POWER. CIRCUIT LAMP

BOX
The
craft.

13,

ideal

The

Speedy,

A,

launch that

floats.

"Wood"

16 FT. FAMILY LAUNCH,
FT.

200.00
CABIN LAUNCH, 1,500.00

Send lo cents

i

for 8o-pag* illui-

tnted catalogue giving
~

worth. Flimsy devices for cheapening cost of manuf&cture, makesKlft methods of assembling parts
a^ndtKo use of inferior ma-terials
betray the worthlessness of an arc
Ia.mp conclvisively.

aimple and reliable.

15 FT. FISHING LAUNCH, $150.00

35

Irvspectlorv of tKe Interior of a.n
a.rc la.fT\p often revea-ls Its tr\je

i

geotleman's pleasure

finest

lafe,

RACINE, WIS., U. S.

the truth

\

in detail about tha beil boats built.

i

IdLinps present tKe |
sdtine KigK-grdwde ^Lppea^rdwrvce -^
inside a^nd outside. Every detail of construction a^^nd every
detail of design is given the best jl
a».rc

I

^

a-tten.tiorv of experiervced
en.Y
\ gineers and skilled workn^en. 1
T The result is a. lamp that ^vill t

BARE COPPER WIRE.

RUBBER COVERED WIRE.

^'"

-^ stand

WEATHER PROOF WIRE.
MAGNET WIRE.

4

LAMP CORD.

RDEBLINQ

inspection from suspen- -X.
sion top to lo\ver carbon holder. *
i witK tKe case orv or off. and its ^
4 operation is not inconsistent
witK its a.ppearance.

4

Fort

Wayne

Electric

Works

4

"Wood" Systems
MAIN OFFICE AND FACTORY

Ma.nufa.ct\irer of

POWER CABLES.

TELEPHONE CABLES.
OFFICE WIRE.
JOHN A. ROEBLINC'S SONS CO.,
TRENTON, N. J.
AGENCIES AND BRANCHES:

NEW YORK.
SJIN

FRANCISCO.

CHICAGO.
PHILADELPHIA.

CLEVELAND.
ATLANTA.

FOR.T WAYNE.

4

INDIANA.

4

^
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VULCANIZED FIBRE
ALLIS-CHALMERS
CHICAGO,

U. S. A.

Higlicst

grades for electrical iosulation aad mechaxucal purposes, in sheets,

CO., 1
1 VULCANIZED
lubeSf rods

and

special shapes.

Catalogues and samples oo application,

FIBRE CO.,

-

Wilmington, Del.

Sole Builders
of

The Bossert Electric Construction Go.
MANUFACTURERS OF

REYNOLDS

STEEL OUTLET AND JUNCTION BOXES,

CORLISS
ENGINES
For

SW1TCHBOABJ>S, PAKEL BOABDS, STl'lTCHES, ETC.
wi^io^k. ivK%A^ iratwic.
BEFORE CONTRACTING FOR

All

Power Purposes

Reynolds Cortlu Enfflne.

I

1

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

RIEDLER

PUMPS AND

IM

U 4k
O AN DESCEN-r
CET THE

IVI

l»

8

STERLING SPECIAL

AIR COMPRESSORS.

LITERATURE.
STERLING ELECTRICAL MFG. CO.

-

WARREN, OHIO.

SIURTEYANT

EXHAUST
HEADS

A^iji/

/Mam, 30

- AAAAAXa

*^

PUSH BUTTON
SWITCHES

^K<c

Ghe

BEST

TORCH
For
No Bafne Plates
to rattle loose ja a
XK Centrifugal action
c o tnp els separation
of -water and steam xf
•GL

is tlie

and

LINEMEN

one that produces tlie most
not blow out in tlie wind.

lieat

will

The TURNER. DOUBLE JET
GaLSoline

TORCH

No. 5

such a torcii. and will braze Nos. 4
and 6 wires out "f d'.tors easily. It is

is

B.F.STURrEVANTCO.
BOSTOK.MASS.

THE

iBIack Diamond

File

Send

al

Exposlllont

G.

&

H.

BARNETT COMPANY,

PHILADELPHIA, PA.

HARTFORD, CONN.

;F(FES-NClTEPAf(?S

Inc. l»iS5.

Internallonal

I
^

J7.00

-/:i-GGG>^f'i:r^r7rG[T^fi:

Works

OEB (iOOns AHE ON SAIE IX EVKBY l,F..4DING HARBWABE
STORE I.V THE IXITKU STATES AXI> C.\XAD.V.

for Illustrated Catalogue.

We make a full line of Torches.

Twelvt

4^

HART MFG. CO
No. 5 Double Jet Giiollne Torch.

St.,

CHICAQO.

*!«

M^NUFACTUREO 3Y

The Turner Brass Works
23 N. Franklin

Medals
Awarded

tV

wind proof.

HIW YORJC - PHIIAMIPKIA • CHICAQO

J

ARE SPECIFIED BY
ELECTRICAL
ENGINEERS AND
ARCHITECTS
EVERYWHERE.

^
j

\
^

®

g

#

El
Vol.

Cop\Tipht. 1902. by Elecirictan
ryDilsuing Coaapany, Chicago.

$3.00 Per Ariui.

inil,

JH/IDI
CV
JIVII^kCiA

CHICAGO,

MAY

lEdm
2,

IVational

insulated
WIRES AND CABLES.
lO State Street,

I

India

Rubber

BOSTON, MASS.

OFFIOK AND FACTORY: BRISTOL.

NationsI Code (Standard.

CRESCENT INSULATED WIRE AND CABLE

322 Tbe Rookery,

Westlngbouse Bldg..

Factory,

Mills Bldg,,

56 Liberty

CO.,
TRENTON, M.

San Francisco.

10 Post

Pbiladelphia, Pa.

Office Square. Boston.

BARE AND WEATHERPROOF WIRES AND CABLES.

Geo.T. Manson, Gen'l Supt,
W. H. Hodglns, Secy.

Rubber Covered Wires and Cables.

THOUSANDS

INDIANA RUBBER AND INSULATED WIRE CO.,
UANUFACTURERS OF

Underground Cables

for all Purp«ses.

IN USE.

Bipolar and MuUlpoiar Motors
from H to 50 horsepower. Pyna-

'

Amos from 10 lights to 700. We sell
yor rent. Good profits for agents.

Paraniie Rubber Covered Wires and Cables,

'

PBOENIX GLASS CO.

The Hobart Elec.Mfg. Co., Troy, Ohio

MANUFACTURERS OF

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

GAS AND ELECTRIC

TELEPHONE, TELEaRAPH AND PfRE ALARM CABLBS.
All

Wires are tested

GLOBES,^DES,
I

I

K. tr

,00

'

(-1

" SAFETY

I

The FranUin Gas Engine
We sell all neces-

IVI.

and detail
drawings for *16.?0. Forrealwork—not
a toy. 450 revolutions per minate. Upsarj caeliQgs, materials

right orhorizontalfonn. Finisbedparts
sold separately. Runs by das or gasoline.

Write for

PARSEJ,!.
12S-131

W.

cirtzalar 16-

WORKS:

& WEED,

SlstStreet.

s

'

AI-ISTIIM
B. CHICAGO
A OO.,
REPRESENTATIVE.

THE SAFETY INSUIiATED WIRE & CABLE

Forboysandnien withamechan-

ical torn.

CMcago.

FOR EVERY ELECTRICAL SERVICE.

Oae-Half Horsepower.

Worth »100 complete.

York.

RUBBER COVERED
WiRE AND CABLE

.

AND STOCK

Hew

Pittsbnrg.

CmCAOO OFFICE i „ ^ „
„ BURBN
aiiDBu ST.
cr
*" "^ ^^'^

ft. F.
E^z-moicc HOME,
FACTOglES,
LISBON, N. H.

FLEXIBLrcd^NDUlfc^OMPANY'

wmiam st..N.Y.Cit:
.City.

HAQNET WIRE AND BARE
AND TINNED COPPER WIRE.

Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOQUE.

^CONDUIT FOR^INTfRI^R-^l^

W

P 1 K. tr

tr iVl

JOKESBOKO, rSB.

at Factory.

layonne, N.

114-116

J.

CO.,

I.IBERTY STBEET.

S. Y.

Sew Torfc.

THEY STAKO
"THE TEHT.

VILLARD AUTOMATIC DUCT RODS ARE THE BEST RODS

These rods are coupled and uncoupled instantly and with CBse. They will not buckle or form a zigzag: line and are very light running. They
are perfectly rigid when pushed, end become flexible when pulled. They cannot be uncoupled In the ducts, the rear end of a rod having to be
raised to an angle of forty-five degrees to detach it. One man can push it with ease 600 feet and a hard blow can be struck with telling effect
u ithoutthe slightest injury to the rods. The wheels derve as duct cleaners as well as abvlate friction. The castings are made of folid bronze and
They are put up lo
malleable iron as desired, with wheels of chilled iron. The rods are made of hickory well seasoned in oil to prevent decay.
sets of ZOO rods or 600 feet.
With Malleable Iron Couplings.

With Solid Bronze Couplings.

3 FT., WHEELED.

3

*'

S.

BARRON &

jyESTOH

WHEELLESS.

Co.,:

Waverly Park,

SU&dd

Portable Sireti

to

FT.,

WHEELED.
LIST PRICE, $1,10
.80
WHEELLESS.
Send

order

for descrlptiva circular.

200-206 West Broadway,

CO., Sole Agents,

Westos

3

I..I5
Other lengths

ElBDtrical Ingtament
NEWARK, N. J.

3

LIST PRICE, SI.36

Discount upon application.

JAMES

kdisg

Vonmeters,

Millivoltneters,. Voltammeters,'

Afflnuters,

Milammeters,

\

NEW YORK.

REFLECTORS!
8II.TEB.P1.A.TED

Made lo maoy sizes
vrlth prisms if desired.

larCAXDESCESTT
CI.USTEBS.

Silver and Opal Qlass Inverted DouHe Cone
Reflectors. Chandeliers and Sun Bum.rs

»IBBOR
BEFliECTOBB
FOB

We also

aod

styles,

manufacture

For

liirlHHtt,'

and ven-

tilatins

Churches,
Theatres,

HalUand

Ground Detectors and Circuit Testers,
Olrnimeters.

Public Bultdlo^.

Portable Balvanoineters.

Our Ponabie Instruments are recoiinized a.s
The Standard the world over. Tbe Semi-Port'

for

Kill.!

able Laboratory Standards are still better
Our Station Voltmeters and Ammeters are
unsurj-'assed in point of extreme accuracy and
lowest consumption of energy.
Beri.in— European Weston Electrical Instrument Co., Sitterstrasse No. 38.
LoNDOx— Ellloft Bros., Century "Works. Lewis-

bam.

We«ton Portable ^^alTanometer
Bridge Work.

P^"'*-

B. Oadiot. 12 RueSt, Georges

Xew Vork Omce-y4

Cprtlandt St.

(.,:-

OU.

I'

1^

-r

SEND FOR CATALOG.
!

Fbascb-K.

X.

1-225 Betz Rld^..

St..

New York City.

Pittsburg.

Chicago.

CO., Ltd.
York.

O*"" ^nd

STANDARD UNDERGROUND CABLE CO.

Manson Tape, Candee "'AT Wires.

253 Broadway, New

"*»'"

ea^lSilCLAy'siREEr.

Sole Manufacturers of

^^li. f ""'ser,.

1.

WIRES AND CABLES

RITBBFR INSULATIOK.

J|[."Dl,'4nS-

R,

CRESCENT RUBBER INSULATED

THE STAA^DAKD FOR

THE OKONITE

Co.'s

RUBBER COVERED

1889—Paris Sxposition,
3Iedal for Babber Insulation.
1893-World's Fair,
Kledal for Robber Insulation.

Okonite Wires, Okonite Tape,

'0
No. 10,

10 Geits a Copv.

18

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
weSTeRN SELUNO AGENT,
^^e Simplex Electrical Co.,
"""r^huson"""
H. R. HIXSON,
CHICAGO.
1137 Monidnock
Monidniick Block, CHICAGO

iic^

'

AMERICAN REFLECTOR & LIGHTING COiViPAHl
271-273 FilANKLIN STREET. CHICAGO.

ILL., U. S. A.

•

WESTERN ELECTRICIAN

STANDARD

May

2,

VITRIFIED

CONDUIT GO.
39-41 Cortlandt Street,

NEW YORK.

URGEST FACTORIES
EXCLUSIVELY

.

CONDUIT

IH

AND

.

THE WORLD
.

INSUUTORS

ANNUAL CAPACITY
Single

Duet

t, 3, 4,

26,000,000

Mulllple Duct.

6 and 9

Maniial'an

Ft. Conduit.
10,000,000 Insuiators.

Duct.

Ttiird Rail Insulator.

%,y
COMMERCIAL ELECTRICAL SUPPLY
1000

MARKET STREET,
AC

Missouri
Texas

II

Iowa

Southern

Louisiana

Mississippi

There

is

Illinois

E>NTS

F

O R

Nebraslta

Tennessee

ST.

CO.

LOUIS MO.

'

Kansas
Alabama

Arkansas
Kentucky

No Higher-Class india-Rubber

and the
Territories

Insulation

M A B RS H ANA/.
For Wires and Cables than

I

Authorized Manufacturers of th*

'i

JKTTIX: P-UCXIBL.E:

TUBE

MVI

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,
it 'ce Office,
16 Cortlanit

St.,

New York.

YOIMKERS,

IM.
(1092t)

:gffl«ffl??;:^:;::;^^^^^^^^^^^^^^::::H:::«»^^

Y.

1903

—

:

May

WESTERN ELECTRICIAN

1903

2,

—

:

TheElectric Storage
BatteryCo.
PHILADELPHIA
MANUFACTURER OF THE
'

Cblortoe Bccumulator"

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICt LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST.

SALES OFFICES

Nbw York.
100 Broadway.

PSlLADKLPeiA,
AUeizhenv Ave.
and lOih St.

Boston,

60 State

Chicago.
Marquette Bldg.

St.

Baltimore,
Continental
Trust lildg.

San Francisco,
Nevada Block.

St. Louis,

Walnwright Bldg.

Cleveland,

New England

Bldg.

G. F.

Havana, Cuba,
Greenwood, Manager,

Empedrado

3-4

St.

Alternators
3- to 1,500 K.

W.

Write for Detailed Description

.

Christensen Engineering Co.
Chicago
Old Colony

We always carry a

2S0 K.

Pittsburg

Milwaukee

Bldg;.

Qellatly

&

Co.,

large stock of

prompt ibipments.

CONSUMERS CARBON CO

Samples

and prices on application.

AMERICAN INSULATED WIRE

AMERICAN BRAND
'EATMERPROOr WIPE AND CABLES

N. J. R. R, Ave..

Chicago & Alton Railroad

15

CAN. W.R.R

Company ... 28

AmericanRefl.Jc LightingCo.

1

Amer. Steel & Wire Company 6
Arnold Elec-PowerStat. C0..20
Automatic Electric Co
18

Baker

B

20

& Company

3

W. E

20

Co.,

Bamett Company,
Barron

A;

G.

&H

—

Co.. J. S

28
1

Beardslee Chandelier Mfg.Co.14
24
Beldler A; Co., Francis
Berthold 4S1 Jennings
24
Bossert El. Construction Co 10
Brooks, Hail L
25
20
Brown. Chas. L
. .

—

Bryan-Marsh Company
Bryan,

Wm. H

20

Buckeye Electric Company..—
28
Buffalo Forge Co
Burch, Edward
ButterBeld, J.

P

20

F

Camp Company,

20

H.

120 LIBERTY ST.,

—

.

Baber&

R & O

NEWARK. N

Alphaduct Mfg. Co
17
—
American Battery Co
American Blower Company. 22
American Conduit Company 12
Amer. District Steam Co
21
Amer. Electrical Heater Co.- —
19
Amer. EL Telephone Co
American Electrical Works.. 15
Amer. InsuLWire&Cable Co. 3

Badt. F.

sl(iileil

worlimansliip,

U. S. A.
for all purposes.

sold at a price 10 low as to necessitate eternal

is

it

afford to experiment witii poor materials.

A successful lamp manufacturer can not

and

of all kinds

explains

Tliis

iiie

We buy

Platinum
Scrap also.

ilMUIVI

NEW YORK.

ano

Refine

popularity of

ALPHABETICAL
INDEX TO ADVERTISEMENTS.
—
&

Akron Smoking Pipe Co
Allen Company, L. B
Alii s-C tialmers

Carbons

large Investment of capital, ingenuity and

mlnlmim.

Kl

A.
«08

LANCASTER, OHIO,

CO.

Main Office and Factory:
241-247 S. Jefferson St.. CHICAGO, ILL.

,

An INCANDESCENT LAMP represents a
vigilance in cutting costs to a

& CABLE

Alternator.

CARBONS

WEATHERPROOF WIRE
for

W. 3-Phase "Ceco"

Times Bldg.

B

7

Carman

&. Co., Charles Whit20
ney
25
Carney Bros. Co
Carolina Loc Pin & Mica Co. 25
Central Electric Co
5
Central Manuiactnrlng Co. .—
.

Chase-Shawmut Company.. .12
Chesapeake & Ohio By,. ,,,.?!

FarrTel

22

Chicago Die A Electric Co...
Chicago Edison Company .4, 16
Chic. Fuse Wire & Mfg. Co. 16
Chicago Insulated Wire Co.—
Chicago Lumber & Coal Co. .25
12
C, M. &St. P. R. R
Christensen Engineering Co. 3
Columbia Incand. Lamp Co. 9
Columbus Ins. Wire & Br. Co.2l
Commercial Elec. Supply Co. 2
Consumers Carbon Co
3
Continuous Rail Joint Company of America
13
—
Coolidge, Marshall H
Crescent Ins. Wire &. Cbl. Co. 1
Crocker- Wheeler Company .10
. .

Crumb & Company, W. H

—

Cutler-Hammer Mfg. Co
Cutter Elec.

& Mfg.Company—

—

. .

Diion Crucible

Duncan

Co., Joseph.. 22

Electric Mfg. Co.... 4

Dustin Co., Chas.

E

17

Economical Elec. Lamp Co.. .12
Edison Decorative & Miniature Lamp Department
U
Edison Mfg.Company
12
Edwards & Company
13
Electrical Engineer Institute. 13
Electric Appliance Co
14
Electric Storage Battery Co.. 3
20
Electrician Pub. Company
.

.

Empire Wire Co
Evans, Aimlrall

1

—

& Co

Ewing-Merkle Electric Co.. .10
Fahnenstock Transmitter Co.19
—
Faries Manufacturing Co

—

Const. Supply C0.I8
Chas. E
20

Field, C. J

13

"For Sale" Advertisements..
Ft.

Wayne Elec.

16

Works., Inc.27

25
Fowler, John H
Fowler-Jacobs Company
25
Franklin Eng. & Elec. Co .... 24

Fulmer Lumber

Co., D.

M

21

Johnston, Thomas J

Kokomo Tel. & El. M. Co
Kuhlman Electric Co
Leather Preserv. M. Corp

&

Co.,

Leslie

A.

Co.. A.

.19
Hart & Company
7
Hart Mfg. Co
Hartford Steam Boiler InInsurance
spection A
Co... 22
Helios-Upton Company
28
Hobart Elec. Mfg. Company.. 1
Hoffman, G.
16
12
Holmes Fibre- Graph. Co

Matthews

.

—

W

Hopkins <fc Co.. A. P
Huebel Company, C. J
Humphrey, Henry H
Illinois Electrical

Mfg. Co

24

25
20
.

.—

Illinois Electric Specialty C0.I8

Illinois

Maintenance Co

16

Incandescent Electric Light
Manipulator Company
13
Independent Incan.LampCo.—
Indiana Rub. & Ins. W. Co.
1
India Rubber & Gutta Percha
.

Insulating Company
Intemat'l Corres. Schools
International Tel. Mfg. Co.
Jeffrey Manufacturing Co..
Jewell Electrical Inst. Co..

.

.

,

. .

O. C.

—

——

C

21

Page A

18

Palste

Lindsley Brothers Company.. 25
24
Loud's Sons Co.,H. M

Machado & RoUer

&

Bros.,

W. N

McLennan & Company,
McNamara Brothers

Phelps

Phosphor-Bronze

S.

......

Co

Porter Cedar
Reisinger,

Iron Co

27

Company

25

Valentine-Clark Co., The. ...25
Vulcanized Fiber Company.. 28

27

Hugo

13

Rooney-WestburyEl.Lmp.Co.I4

17

Safety Ins. Wire & Cable Co.
Sargent & Lundy

Sawyer-Man Elec. Company.—
Schott,W.H
20
Schareman & Hayden
16

1

—

Shelby Electric Company .. .—
Simplex Electrical Co., The., l
Simplex Elec Heating Co.
15
.

Smith Co., S. Morgan
Sprague Electric Company.
Standard Elec'l Mfg. Co

.10
k

Tel. Co.. 18

Union College

25

New York Ins. Wire Co

19

25

. .

—

Company

24

.—
Replogle Governor Works
Reynolds El. Flasher Mfg.Co.—
Reynolds, W. T
25
97
Roebling's Sons Co., J. A

Mueller Company, William.. 23
Munsell & Co., Eugene

21

—

Stromberg-Carlson Tel. Mfg.

le

7

14
S.

Racine Boat Mfg. Co

—

Company
Stow Mfg. Company

Thompson Son & Co
Torrey Cedar Company
Turner Brass Works

l

22

M

Pignolet, L.
Pittsburg & L.

—

Stewart Electric Co., John A. 17
Stllwell-Bierce & Smlth-Valle

Swedish-American

15

16

24

Sterling Electrical Mfg. Co. .10
Sterling Electric Company.. .18
Sterling Varnish Co., The. ...12

Sturtevant Company, B. F...28
Superior Cedar & Lumber Co,24

Wire Co.. 15

28

20

12

Eugene F

12

LeRoy W
Son, W. C

&

24

Phoenix Glass Company.

.

—

25

Sterling

W

Phillips Insulated

-.22

..19

Stanton,

Company

Phillips,

.

23

I

24

15

Mechanical Appliance Co
7
Mechanical Boiler CleanerCo.—
Metropolitan TeL & El Co. ..18
14
Mica Insulator Company
Midland Elec. Co
16
17
Minnesota Electric Co

Monon RaUroad
Monson Burmah Slate Co
Moon Mfg. Co., The
Morse Cedar Company

14

20

K .... 14

Miscellaneous Advs
Monarch Fire AppL Co

23

—

Motor Co

Perrizo & Sons
Phelan, D.

12

M

<t

Parsell&Weed
Pendleton AGilkey

Maltby Lumber Company.. .25
Manbaltan Elect'l Supply Co.l7
Marinette Iron Wks. Mfg. Co.22
Mayer, Geo.

Hill Co
Co.,H.T

Paragon Fan

7

Maley, Martin

25

Standard Pole A Tie Co
24
Standard Tie Company
24
Standard Dnderg. Cable Co.. l
Standard Vitrified Cond. Co. 2
Stanley Instrument Co
13

,

10

James

Lumber Company

I
Okonite CompsDy The
Orne Electric Co...
Osborn-Morgan Co
17
Osbum Flexible Conduit Co. 1

19

National Conduit & Cable Co.ll
National India Rubber Co. .. 1
26
Nernst Lamp Co
20
New England Butt Co
16
New York Central Lines

2

Norton Elec'l Instrument Co.—

-

Leffel

—

N. Y. Safety Steam Power Co.15
12
Nickel Plate Road
23
Noblett Co., E. J

15

Kartavert Manufacturing Co.28
Kellogg Switchboard & Sup
19, 24
ply Company
24
Klein & Sons, Mathias
20
Kohler Brothers

General Electric Company ... 4
General Incandescent Arc
8
Light Company
General Incand. Lamp Co
Gould Storage Battery Co....—
Great Western Smelting &
Reflning Company...
..16
Green Fuel Economizer Co.
16
Gregory Electric Company
.

15

& W.

& Co.,

20

Fuse Company
Dearborn Drug & Chem-Wks. 32
Diamond Meter Company
5
Dicfcey-Sutton Carbon Co... .11
Diehl Manufacturing Co
13
D.

Felt

See P^i^e

16
.

.

14
14

O.

Waclark Wire Co

Wagner

Walsh's Sons

Warren

14

Electric Mfg.

—

Co

A Company

Elec. Mfg.

16

H

Co

We.stern Electric Company... 7

—
Western El. Supply Co
Western Lumber A Pole Co. .23
Westlnghouse
Elecirlc
A
Manufacturing Company ..
Weston Electrical Inst. Co. ..
Whitehead Machinery Co. ...16
1

Whltmore. A. E
Wilmerdlng, C. H
Wisconsin Central R. E
Worcester Comnany. C. H
Yost Writing Machine Co
Young. A. B

24
20
21
.

.

.

24
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WESTERN ELECTRICIAN

]May

2,
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

G.E

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams

Go

Street.

CHICAGO,

GENERAL ELECTRIC COMPANY'S
Cabinet Panels,

It

ft

Excel in Safety
and...

General Convenience
Made
of

in

various

practically

all

styles

to

Vi

meet the requirements

installations.

Si

FITTED WITH EDISON FUSE PLUQS.

GENERAL OFFICE: SCHENECTADY,
Chicago

Office:

Honadnock Block,

Sales Offices in

iciCjrirK'sciriririr]CK>cscjfjo»CKK"i«'KX'a«".rjrK'i«"i<'j«"s«'i<'iPi<'*'>rK'iPjs'it'K's-*r':<">i'jris"

:«'ie'

N. Y.
all

Large

Cities.

jcirjrjdCiCiriririfjrirjrsfK' jric ic tc K* ic ir ir

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRENT LIGHTING AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
SENSITIVE

GOOD MAGNETS
LARGE DIAL

Vi

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

May

2,

1903

WESTERN ELECTRICIAN

COLUMBIA LAMPS
QIVE MORE LIQHT
PER WATT THAN ANY OTHER LAMP.
They

will give

you the

full

value of your

money in CANDLEPOWER, EFFICIENCY
and LIFE

TRY THEM
No Need

to

Wait

Lamps Shipped
from Ciiicago

Steele

IT

GENERAL WESTERN AGENTS
264-266-268-270 FIFTH AVENUE,

NEVER

OISAKPOIKTS

I

CHICAGO

r

SCHEEFFER INTEGRATING

WATTMETER

TYPE E FOR ALTERNA TING CURRENT

!

TYPE F FOR DIRECT CURRENT CIRCUITS

DUST AMD BUG PROOF

!

IMPROVED CONSTRUCTION
TYPEF.

Moving parts are extremely
insuring a

Itiglily

sensitive

light,

and ac-

curate meterm

WRITE FOR PRICES AMD DESCRIPTIVE
UTERATURE.
'

DIAMOND METER
COMPANY,
Peoria,

III.,

-

-

U. S. A,

DIRECT CURRENT.
I

II

I

III!

^

WESTERN ELECTRICIAN

New York

2,

1903

& Wire Co.

American Steel
Chicago

Miv

Worcester

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
CLASSIFIED INDEX OF ADVERTISEMENTS.
Adiusters, Inc. Ijampe.

Manipulator Co.

Lt.

lac. El.

Anchors (TeL A TeL>
^.
Matthews A. Bro..
Ann onciators.

\N

Condnit Rods.
Barron & Co.. Jas. S.
Contractors and Electric
iil«;ht

.

Plants.

Central Electric Co.

Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.AMfg.Co.

Edwards & Company.

Metal and Cross-Amis, Pins and

Babbitt
Gr.

Western Sm. and Refg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Western Elect. Supply Co.
Western Electric Company.

Cut-Onts and Sirltches.

Bells, Bnzzers, Etc.
Central Electric Co.

Edwards & Company.

Electric Appliance Co.
Western Electric Co.

Western Elec Supply Co.
Belt DressiiJSDixon Crucible Co.. Jos.
Leather Preserver Mrg. Corp.

Beltln£

Leather'preserrer Mfg. Corp.

An^'IcTn blower Company.
Buffalo Forge Co.
Sturtevant Co.. B. F.

Racine Boat

Boiler

i

Franklin Eng.

Boiler Compounds.

& Chem. Wk8.

Boilers.

^^
Illinois Maintenance Co.
Co.
N Y Safety Steam Power
Co.
Machinery
Whitehead
Electrical.
Books.
Electrician PubUshlng Co.

Brashes.

^ ^
Central Electric Co.
Holmes Fibre-Graphite Co.
Western Electric Company.
^
6>.

Carbons. Points and
Plates.

^ ^
Central Electric Co.
Chicago Edison Co.
Consumers Carbon CO.

Thompson, So«i &. Co.
Wagner Electric Mfg. Co.
Warren Eiec. Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A MfE. Co.
Whitehead Machinery Co.

Economizers, Fuel
Green Fuel Economizer Co.

Electric Heating; Appl.

Dickey-Sutton Carbon Co.
Electric Appliance Co.
Belslnger, Hugo.
Western Elect. Supply Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Chrlsiensen Engineering Co.
New England Butt Co.
Smith Co., S. Morgan,

Chains.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

Electrical and Mechanical Ensrineers.
Arnold Elec. Power Stat'n Co.

Jeffrey Mfg. Co.

CIrcnIt Breabers.

Cutler-Hammer Mfg. Co.
Cutler Elec. & Mfg. Co.

Baker A Co., W.
Brown, Chas. L.

Wks. Inc.
Company.

El. A Mfg. Co.
and Ashes Handlins Machinery.

Westlnghouse

Jeffrey Mfe. Co.

Coils and Macnets.
C
Western Electric Co.
:

Commntator Compoand
Co.. L. B.

& Company.
McLennan & Co.. K.

Hart

Condnlt and Conduits.
Alphaduct Mfe. Co.
American Conduit Company.
Camp Company, H. B.
Central Electric Co.
Electric Appliance Co.
Field, C. .1.

Bryan,

Wm. H

Spraeue Electric Co.
Standard Vitrified Cond. Co.
Western Elect. Supply Co.

J.

P.
F.

Carman A Co., Chas. Whitney.
Crumb A Company, W. H.
Fell A Co., Chas. E.
Humphrey, Henry U.
Kohler Brothers.
Mayer. Geo M.
Ornt Electric Co.
Sargent & Lundy.
Schott. W. H.
Stanton. Le Roy W.
WUmerdlng. C. H.
Electrical Instmments.
(Recording and Testing.)
Central Electric Co.
Diamond Meter Co.

Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks,, Inc.
General Electric Co.
General Inc. Arc Light Co.

Duncan

National Conduit A Cable Co.
Osburn Flexible Conduit Co.

E.

Burch Edward
Butterfleld

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.

Roller.
Elec'l Instrument Co.
Plgnolet, L. M.

Stanley Instrument Co,
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co,
Weston Electrical Inst. Co.
Electro -Platins DIach'y.
Crocker-Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Ensines, Gas and GrasoUne.
Marinette Iron Wks. Mfg. Co,
Parsell

& Weed.

Elec.

Illinois Elec. Specialty Co.

Kartavert Mfg. Co.
Mica Insulator Co.

Munsell A Co., Eugene,
National India Rubber Co.

New York

Insulated Wire Co.

OkoniteCo., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co,

Westlnghouse

El,

A

Mfg. Co.

Bossert Elect. Const. Co.

Chase-Shawmut Co,
General Inc. Arc Light

Diistin Co., Chas. E.
Illinois Maiotenance Co.

Co.

Lamps, Arc.

Steam Power Co.
Stewart Elec. Co., John A.
N. Y. Safety

Central Electric Co.

Sturtevant Co., B, F.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.

Thompson, Son Sc Co.
Whitehead Machinery

Fans and Fan

Gregory Electric Co.
Nernst Lamp Co.
Osborn-JIorgan Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Co,

JYIotors.

American Blower Company.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company,
Dtehl Manufacturing Co.
Edison Mfg. Co,
Ewing-Merkie Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Lamps, Incandescent.
Bryan-JIarsh Company.

Buckeye Electric Company.
Central Electric Co.

Chicago Edison Co.
Columbia Incan. Lamp Co,
Economical Klec. Lamp Co.
Edison Decorative A Minia-

Sturtevant Co., B, P.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co,

ture Lamp Dept.
Electric Appliance Co.
Ewtng-Merkle Elec. Co.
General Electric Co,
General Inc. Arc Light Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

FUes.

Independent Incan.LampCo.
Nernst Lamp Co.
Phelps Company.
Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Standard El'^c'l Mfe. Co.
Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

& H.
Fire Exttn^uishers.
Bamett

Co.. G.

Monarch Fire Appliance Co.

Fixtures. Gas and Elec.
Bearaslee Chandelier Mfg.Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.
Stow Mfg. Co.
Forffes.

Lamps,

Incandescent—
Replacers A Cleaners.

Buffalo Forge Co.
Sturtevant Co.. B. F.

Fnses and Fnse

Inc. El. Lt.

Commercial Elec, Supply Co.

Central Electric Co.

Nernst Lamp Co.
Lightning Arresters.

Chase-Shawmut Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.

Central Electric Co.
Electric Appliance Co.
Ft.

Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co,

Hhades.

Wavne Elec. Wks.

American Refl.A Lighting Co.
Farias Manufacturing Co

Minnesota Electric Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Linemen's Climbers.
Eleln A Sons. Mathias,

Phoenix Glass Co.

Magnet

Western Electric Co.
Western Elect. Supply Co.

Leslie A Co A. C.
Slagnet Wires.

(see Wires and Cables.)

Mechanical
Co.

Buffalo Forge Co.
Sturtevant Co.. B. F.

Steam— Hot Water).
Amer. District Steam Co.

A Co.

and Tentilatins Apparatus.

American Blower Company.

Incandesent Electric Light
Manipulator Co,

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insnlatine Tllachtnery.
New England Butt Co.
Insnlators and InsulatMaterials.
Akron Smoking Pipe
Infs

Co.

American Electrical Works.
American Steel A Wire Co.

XTox* AXt»l3L&.la&-t±GCkX Xi3.cle2K

fit

of

Western Electric Co.
Westlnghouse El. A Mfg. Co.
Motors. (See Dynamos and
Motors).

Klein A Sons, Mathias.

Patent Attorneys.

Fowler-Jacobs Company.
Fulmer Lumber Go,. D. M.

Supplies, General Elec.
Central Electric Co,

P.
C. J,

Kellogg Switch. A Sup. Co,
Llndsley Bros. Co.
Loud's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.
Mueller Company. William,

LumberCompany.
Page & Hill Company.
O. C.

El. Telephone Co.
Automatic Electric Co.

& Son, W. C.
Superior Cedar A Lumber Co.
Torrey Cedar Co.
Valentine-Clark Co.. The.
Western Lumber A Pole Co.

Sterling

Central Electric Co.
Fahnestock Transmitter Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A EL Mfg. Co.
Metropolitan Tel. A Elec. Co,
Moon Mfg. Co., The.
Sterling Electric Co.

E.

Strom berg- Carlson Tel.M. Co.
Swedish-American TeL Co.
Western Electric Co.
Western Elec. Supply Co.

Worcester Co., C. H.

PoUsh

(Metal).
Hoffman, Geo. W.

Porcelain.
Akron Smoking Pipe

Tools.

Co.

Klein

PoTrer Transmission
Machinery.

Platinum.
A

Sons, Mathias.

Torches and Brazing Apparatus.

Morgan.

Stilwell-Bierce Smith- Vaile.

Turner Brass Works.

Transfbrmers.

Pulleys.
Smith Co.,

S.

Morgan.

Stllwell-Blerce Smith- Vaile.

Rail Bonds.
American Steel & Wire Co.
Rail Joints.
ConDlnuous Rail Joint Company of America.

Central Electric Company.
Chrlstensen Engineering Co

Crocker-Wheeler Company.
Ft. Wavne Elec. Works, Inc
General Electric Co.
Gregory Electric Co.

Kublman Electric Co.
Wagner Electric Mfg. Co.

Western Electric Co,
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Refiners.
Gt.West.Sm.and Refining Co.

Re -TTin ding-Rep airs.
Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

Midland Elec. Co.
Schureman & Hayden.
Stewart Elec. Co., John A.

Trucks, Electric Car.
General Electric Co.

Westlnghouse

El.

Leffel

Smith

Rheostats.

Co., Jas.
Co., S. Morgan.

Co.

Smith- Vatle

General Electric Co,

Tarnishes.

Gen'l Inc. Arc Lt. Co.
Western Electric Co.
Westlnghouse El. & Mfg. Co,

Vulcanized Fibre.

SchoolM and Colleges.
Electrical Engineer Inst.
Tnternafl Corresp. Schools.
Union College.

Second-Hand

Sterling Varnish Co.

Vulcanized Fibre Co.

Water WheelGoTernors
Replogle Governor Works.

W^ires and Cables— Mag-

9Iach*y.

Dustln Co., Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co,
III. yaintenance Co.

Matthews & Bro.. W, N.
Scnureman A Hayden.
Stewart Electric Co.. John
Thompson, Son A Co.

net Wires.

American Electrical Works.
Amer. Insul.WIre A Cable Co.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass

A.

Co,

Crescent Ins. Wire ACbl.Co.
Electric Appliance Co.

Whitehead Machinery Co,
Slate.

Empire Wire Co.
General Electric Co.
Indiana Rub. A Ins. WireCo.
India Rubber A Qutta Percha

Maiey. Martin.

McNamara Brothers.
Mnnson Burmah Slate

SocketM

Co.

Insulating Co.
KeUogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WlreCo.
OkoniteCo., The.

B.

A

Keceptacles.

PalsteCo.. H. T.

Soldering Sticks. Salts
and Paste.

Phillips.

Speaking Tubes.

P.

Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co,

.A.ca.-vejrtiseim.ex:L-ts

Eugene

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Safety Ins. Wire A * able Co.
Simplex Electrical Co.
Standard Underground C. Co.

Western Electric Co.

Weston Electrical

Mfg. Co

A

Stilwell-Bierce

Cutler-Hammer Mfg,

A

Turbines. Water Wheels

Speed Indicators.
Ref. Co.

A

Western Electric Co.

Jeffrey Mfg. Co.
Co., S.

Western Electric Co.
Western Elect. Supply Co.

boards.
American

Reynolds, W. T.
Standard Pole & Tie Co.
Standard Tie Company.

Smith

General Electric Co.
Manhattan Elect'l Supply Co.

Telephones, Telephone
Material and Switch-

A Gilkey.
Perrizo A Sons.
Phelan. D. W.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.

Whitmore, A.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Ewlng-Merkle Electric Co.

Edwards & Company.

Phosphor BronzeSm.Co.,Ltd.
Kaker A Company.
Western Smelt.

Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Coolldge, Marshall H.
Fowler. John H.

Hopkins A Co.. A.
Huebel Company,

& Wire Co.

Steel

American Battery Co.

Central Electric Co.

J.

Phosphor Bronze.
Gt.

American

Storage Batteries.

Allen Co.. L. B.

Nippers and Pliers.
Johnston, Thomas

Springs.

Co., Francis.

Carney Bros. Co.
Chicago Lumber A Coal Co.

Young. A

General Electric Co.
Jeff rev Mfg. Co.

Holders, Inc. Lamps.

A

Mica Insulator Co.
Co.. Eugene.
Munsell

Mining Apparatus, Elec.
Crocker- Wheeler Company.

Buffalo Forge Co.
Sturtevant Co., B. F.

A

Berthold & Jennings.
Brooks. Hall L.

Walsh's Sons A Co,

Miea.

Heatine

Inspection

Di:>aft.

American Blower Company.

Beatins (Exhanst
Evans. Almtrall

Steel.
,

DlxoD Crucible Co., Jos.

Holmes Fibre-Graphite

Inc.

General Electric Co.

and

Globes, Reflectors

Manipulator Co.

I..Bmp«. Nernst.

"Wire.

Betdler

Pendleton

Junction Boxes.

Ensrines. ISteam.
AUis-Chalmers Company.
Buffalo Forge Co.

Graphite Specialties.

Badi. F. B.

«*4>al

Allen

Illinois Maintenance Co.
Mechanical Appliance Co.
Parsell & Weed.
Schureman & Hayden.

Sturtevant Co., B. F.

Western Electric Co.
Cables. (See Wires and Cables)

Elec.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Ft.

Sprague Electric Co.
Stow Manufacturing Co.

Chase-Shawmut Company.

Wayne

Commercial Elec'l Supply Co.
Crocker- Wheeler Co.
Dustln Co.. Chas E.
Ewlng-Merkle Elec. Co.

Stewart Elec. Co., John A.

Hobart Elec. Mfg. Co.

We-'<tem Electric

Electro. Co.

Slotors.

Chrlstensen Engineering Co.

Mechanical BollerCleaner Co.

Ft.

&

Central Electric Co.

leaners.

Cable HangerB.
Barron & Co., Jas.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supplv Co.
Westlnghouse El. & Mfg. Co.

Dynamos and

_
^,,
Mfg. Co.

Dearborn Drug

Bossert Elec. Const. Co.
Central Electric Co.
Chase-Shawmut Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.

Cuts.

Central Electric Co.

Machado A

Norton

Elevators -Conveyors.
Co.

Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.

& Company.

Boats.

Brackets.
Berthold A Jennings.
Carolina Loc. Pin A Mica

Poles and Ties.

Jewell Elec'l Inst. Co.

Woodwork,

Inst Co,

(See £*^e;G 3*

Electrical.

Noblett Co., E.

J.

.
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2,

WESTERN ELECTRICIAN

1903

THE H.

B.
:

"Camp" Standard

Vitrified

Installers of

CAMP

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES

Room

=

"k'k'k'^'k'A'k'A'k'k'k'k'k'kifidfiKiKii

HigK Ii\ tKe Air
Amid Storm arvd Wind

DIRECT-CURRENT

THE TURNER
DOUBLE JET

*i.P.

-ti
-tt

INSTRUMENTS

-K

Are winners.

*
*
*
*
*
I

GASOLINE

TORCH E S

Scales

are
equally divided, indications
are dead beat, high range ammeters have separate shunts
and the cases are of heavy
polished brass.
Prices are right, the list
figure for the meter illustrated
for instance, being $16.50.

K

York.

THE
*
tt
-X

New

170 Broadway,

85 Hartford Building, Chicago.

*

CO.

will

make

a lineman's

work much

easier.

These torches are superior to all others for
electricians' and lineman's work. The Double
Jet construction of the burner generates the

degree of mechanical heat, and the wind has little
on them. They are unequaled for Brazing, Tempering,
Annealing, Fusing, Soldering, or any work requiring heat.

maximum
effect

WRITE FOR DISCOUNTS TO
Diam.of body, Bin

of

,

base flange

7^ in.

MACHADO
203 BROADWAY,

NEW YORK

&,

CITY, N. Y.,

ROLLER,
Or Your Nearest Supply House.

Send
for

THE TURNER BRASS WORKS

Catalogoe

23 N. FrBLnklin

CHICAGO

Street,

f#-»»»»»»¥¥¥»»A^¥»¥V»¥»»»A^»»»»»-»»»

(I

I"
ROTARY FLUSH
SWITCHES.
Watson Back-Geared Motor.

^
S"

on

Built
'A,

'A,

M,

five
I,

frames

for %,

and 3

VA, IK, 2

horsepower with speed reductions of from 5 to
Multi-polar type with cast
I

dynamo

frames and
form coil wound
armatures.
An efficient, durable motor
steel

ventilate

built for lasting

and severe

use.

We build special

THE HIGHEST

GRADE

motors and

dynamos for special purposes.
IN

EVERY PARTICULAR.

THE

MECHANICAL APPLIANCE
MANUFACTURED BY

COMPANY,

THE HART MFG.
HARTFORD, CONN.

CO.,

Ml
Send

LWAU KEE.

for Bulletin No. SS.

WESTERN ELECTRICIAN
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BULLETIN
No. 172

G.I.
Bulletin*,

STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
Blua print *, Photographs, Estlmataa, Etc., Mallmtt

GENERAL INCANDESCENT ARC LIGHT
220 Devonshire St.. Boston, Mass.
4H West Jackson Blvd., Chicago, IlL

638 Century Bldg., St. Louis, Mo.
1732 Champa St., Denver, Colo.

BULLETIN
No. 94

BULLETIN
No. 60

CO.i

NEW

Upon AppI IcatloUm
YORK, N. Y.

510 New England Bldg., Cleveland, Ohio.
319 Hayward Bldg., San Francisco, Cal.

BULLETIN
No. 240

BULLETIN
No. 65

57 Perin Bldg., Cincinnati. Ohio.
115-117 Cannon St., London, E. C. Ecg

BULLETIN
No. 51

BULLETIN
No. 190

2,

1903
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SPLIT
ii

19

COLUMBIA

HALF!

IN

NO, NOT

REALLY-!

TEST

BUT

IT

TEST

IT

TEST
AN

INTEIrl-ieENT
lias tested

IT

PUBl<IC

the Columbia con-

tinuously for 14 years. Result— compelled to add continually to old factory, and
finally to build large ne^«^
plant to satisfy constantly increasing demand.
Quality and honest dealings
pay.

Most

Liight.

liCast cost.

The Columbia Incandescent Lamp
21 15-17-19 Locust
New York

Office,

Philadelphia,

131

1

Havemeyer BIdg.

1227 Real Estate Trust Bldg.

St.,

Co.

ST. LOUIS, MO.

Chicago, Central Electric Co.

San Francisco, Paul Seller Electric Works.

Memphis, Tenn.. 35 Equitable Bldg.

Minneapolis, 821 and 829 Guaranty Bldg.

WESTERN ELECTRICIAN

May

2,
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TRANSFORMERS

FOR VALUE

RECEIVED. We hereby guarantee

Transformer

No

.Capacity

Volts Primary.

"Watts

This
loss by bum-out from any cause, lightniog included, for two years, after which we will repair at the cost of Magnet wire per pound.
sent subject to approva.1 a.fter 30 days' trldLl from date of shipment. If not returned in 30 days it is considered accepted.
We will extend this guarantee for three years more, or five years in all, on ihe condition that you give us your entire transformer trade.
There is no condition on our regular two years' guarantee; 00 the five years' guarantee a bill for all repairs made after the two years will be rendered, but will be
cancelled upon a statement from your company that all purchases of transformers by your company since the date of the original invoice have been made from the
Volts Secondary, against

Transformer

Kuhlman
;.3f

is

Electric Co.
Terms of payment

days from date of invoice.

We retain

the ownership of the goods until the account or

any

note given in settlement thereof has

been fully paid.

WRITE FOR NEW DESCRIPTIVE CATALOG
PROMPT SHIPMENTS!
We make shipments

from

factory or sales offices on

the

same day

order

SALES OFFICES:

DENVER, COLO.

KUHLMAN ELECTRIC CO
ELKHART, IND.

Is re-

ceived.

1315 16th St.

KANSAS CITY

702 Delaware

St.

WACO. TEXAS
Waco Electric Supply
and Plumbing Co.

FAN
SEASON
IS ON

/
BIG

/STOCK
ST. LOUIS!

FANS!
SUPPLIES-ALL SORTS
Ewlng-Merkle Electric Co.
ST. LOUIS, MO.

ALL OUR WIRES

Crimshaw.

Raven White Core.

pass Inspection and carry the above

NEW YORK
MAIN OFFICE:
114, 116 &. 118 Liberty St..

New

TRADE-MARKS on our tags. We also manufacluro Crimshaw and

INSULATED WIRE COMPANY,
York.

BRANCHES: ^„2C|;f„X=S4.

BEFORE CONTRACTING FOR

INO A IM DESSCENT
U AIVIF>S
CET THE
STERLING SPECIAL

1

1

BOSTON:
7 Otis St.

SAN FRANCISCO:

a Second St.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AWD jrWCTIOW BOXES,

LITERATURE.
STERLING ELECTRICAL MFG. CO.

Raven Biacl< Core.
Competition Tapes ami Splicing Compounds.

WARREN

OHIO.

SWITCHBOARDS, PAHTEL BOARDS, SWITCHES, ETC.

,

May

2,
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The Warren

Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

Recent additions
etc.

1000
1500

,

to our

shop plant,

ENGINE TYPE.

new

tools, electric crane,

afford us increased capacity to manufacture sizes

KILOWATT
KILOWATT

up to

Ma^chines of tKe Ei\gii\e Type a^nd

Ma^chines of tKe Water WKeel Type.

bvlLetins on application-they tell yov abovt
Rvmsey

Electrical M'f'r'B' Co.,
St., Philadelphia, Pa.

1211 Filbert

^riien]1p:tiii[]P.@.
SANDUSKY, OHIO,

C.

W. Eobson,
Waco, Texas.

U. S. A.

it.

Western Electrical Supply Co.,
Ceho & Company,
Tbos. MulF & Son,
St. Louis, Mo.
114 Liberty St., New York.
Detroit, Mich.

H. B.

Kllbonrne & Clark Co.,
815-817 Second Ave.,
Seattle, Wash., Pacific Coast Agts.

O A R B

A.

. Searles,
1200 Fisher Bldg.,
Chicago,

nL

IM

THE DICKEY SUTTON CAKBQNCOME^lNY
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC. CARBONS.

WE MANUFACTURE

WESTERN ELECTRICIAN

May

1903
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TO CONTRACTORS
=USE THE=

4Sr

CHASE NIPPLE COMBINATION

^^

INIERfiROUND CONDUIT

In
'

OUR

Abtolute//

—
Insulation Teat,

Elec1rolfeis-Pro»f,

66,000

Non-Abtative,

CONDUIT

Moisture -Pnoft

^

lijm^'^''-

VOLTS.

Non-Corrosiiie,

IS

Your Junction ind Outlet Boxes,

Perfect Insulator.

J

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance

IT

than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never de-

It

teriorates.

COST,

SAVES

IN

LABOR OF INSTALLING,
ECONOMY OF SPACE IN BOX.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

AMERICAN CONDUIT COMPANY,
IN

MANUFACTURERS OF

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
(SOLE MANUFACTURERS.)

BOSTON MASS.
,

FACTOBIBS:

OFFICES:
720 Arcade Building, Philadelphia, Pa.

THOS. C. CRIER CO.,

Chester, Pa.
Chicago, III.
Loa Angeles, Cat.

822 Manhattan Building, Chicago, III.
336 Macy Strtet, Lts Angeles, Cal.

W.JACKSON

128

CHICAGO,

BLVD.,

ILL.

WESTERN REPRESENTATIVE.

The Simplest, Most Practical and
Economical Turn-down Electric Lamp

ECONOMICAL

The

ever Invented,

2—

1— Pull

string for bright or dim. Style
For variation In light turn bulb
Style
or the other. Write for booklet and prices. All voltages and bases.

ECONOMICflL ELECTRIC LAMP CO.,

123 Liberty

St.,

"^

one way

New

JFIBR^QRAPHIM

COMMUWORW

York.

BRUSH

MARTIN MALEY, McNAMARA BROS.
ELECTRIC SIWITCHBOABDS,
VERMONT SLATE SLATE
AMD MABBLE.
8TERLIIIG

Write

for

.

btV.Y-VNiRWCK-im^i

SISSWakefield St.,Germantown, PniLADELPniA.

EXTRA INSULATING VARNISH.

THE STEBLING VARNISH

TURN-DOWN LAMP

THE STERLING VABNISH CO.,

CO.,

Bfougham

Plllsliurg, Pa., U. S. A.

St.,

Blacklrlars Road, Salford, Manchester. England,

Teaches people to use more current by turning
lamps down Instead of out.
Write for detailed Information.
PHELPS CO., 50 State St., Detroit, U. S. A.

LITTLE JOURNEYS
resorts

be more popular this summer
than e\'er.
Many liave already
arranged their summer tours via tlie
will

Chicago,

10.

Lackawanna

ni,eNertlJori(.Chicago^§tloui8llIl

THE SHORT LINE

With memljership

fee of S2.00 added.

Milwaukee &

^ailroac

HlCKELj^ATE.

These &re the sl^ab prompt a
That m&ke the journey s&fe fo
Over the bed of b&ll&st rock

and many more are going
Booklets that
you to plan your vacation
likewise.

Th&t keept the trains from jar
That smoothly run both day &i

On

the dustless

shock

just

been published, and

1903,

American Club Meals In dining car, ranging
from 35c. to $1.00. Mid-day Luncheon 50c.
Also service a la carte.
For detailed information, addre-s
Qeneral Azent.
Y.
113 Adams St., Room 298. Phone Central 2057

CALAHAN.

trip

will

to

do

help

have

be sent

on receipt of postage, as follows:

Ro&d of Anthracite

"In Lakeland" and
Ist,

will

"Colorado-California," six cents.

By depotiltinsreturn portion of ticket with Joint
Agent, return limit of September
may be obtained.

St. Paul

Railway

THROUGH SLEEPING CARS
STOPOVER AT NIAGARA FALLS

JOHN

lake

to

and mountain Iiomes

CONVENTION,

Boston, July 6 to

IS

Friction

Fair Haven. Vt.

CataloKue B.

St«rUnff Extra Black Finishing Tarnlih.
Sterilng Black Air Dryiner Varnish,
Sterling Black Core Plate Varnish.

N. E. A.

ill

No

wilb the Fibrc-Gnphlte Commutator Brnih,
Being 90 percent, pure graphite. It inanrei low
resistance, no iparking under » varying load, and
longer wear,
TLere Ib no greasing required.
The Fibre-Graphite it therefore the most economic bmsh on the market. Send for price liit.

HOLMES FIBRE-GRAPHITE MFG. CO.

MANUFACTURER OF ALL KINDS OF

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

.

There's

ALL SIGNALS OPERATED EXCLUSIVELY BY

BATTERIES
EDISON PRIMARY
Known
as Edtson-Lafande.

Formerly

FULL DESCRIPTION

Factor;,

IN

BOOKLET NO.

4.

EDISON MANUFACTURING COMPANY
CHAMBERS STREET
New

OBANOE,

NEW

JERSEY, U. S. A
Chluco OlIlM, 304
.

York

WABASH AVENUE

Oflice, 83

"Summer Homes,"

six

cents.

"Lakes Okoboji and

F. A.

Spirit

Lake," four cents.

MILtER,

General Passenger Agent,

CHICAGO.

Mav

WESTERN ELECTRICIAN
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For

13

Ask

all

for

special lighting

Special list

purposes

on

use

High

Grade

"Electra"

WDUgl

ItEST

Flame Light
HIGO REISINGER,

Carbons.

Battery

RIVAL'

Broadway, New York.

If

Carbons.

i
M.«^^ >i-^

^-V^^^rC

^

^'^^-<^ ^O'i^ '.OAAAXJ)

DIEHL FAN

MOTORS
4BLADES,
2

3

SPEEDS,
HIGH
SPEED.

t«MMMINtf««MI*ltf^MM

CLAY CONDUITS

VITRIFIED

OR

MULTIPLE—SINGLE
LARGE FACTORIES

IVIODERATE PRICES

PROMPT DELIVERIES
Sole Sales Agent for factories and Expert
Engineers and Contractors for

!

Conduits or Complete
The largest and most

Subway Systems
contracts

difficult

undertaken.

^. J. F-|EI-^and
FIELD CONDUIT CONTRACTING CO.
29 Broadway
NEW YORK

Catalogue No. 45.
•MM«««MMMW4

This illustration shows our new type
Ceiling Fan, which is artistic in design

ELECTRICAL ENGINEERING TAUGHT BY MAIL.
Write for our free lUuBtrated Book.

"Cm I Become an Electrical Englacer?"
We teach Electrical Engineering, Electric Llghtlnf;, Electric

Railways, Meclian-

En^neerin^, Mechanical Drawing,
etc. at 7oar home, by mail.
InstitQtQ
Indorsed by Thos, A. Edison.

Ical

2^0-242 W, 23d

St..

New

York.

t

1

6 Bedford

St.,

DIEHL MANUFACTURING

Cestukt Buhdinq.

NEWARK,

N.

SEND FOR DESCRIPTIVE CATALOGUE.

Boston, Mass.

CONTINUOUS RAIL JOINT CO. OF AM.
Ge^ieal Offices:

and perfect in operation. We also make
the Coleman guard and deflector.

Incandescent Electric Light Manipulator Co.,

Electrical Engineer Institute,

Deot. K.

The Incandescent Lamp Raplacer and
Cleaner replaces and cleans any c. p. lamp
rt any height or angle.

Elizabethport, N. J.

J.

Branches— New York, Philadelphia, Boston.

Over FIFTEEN THOUSAND (1 5,000) miles In use.
highest award In its class at Paris Exposition, 1900
and Pan-American, Buffalo, 1901.

FLOTATION

OF THE MOVING PARTS OF

IN AIR

tDIIMO \A/^A.TTIVIE-rERS

(-rA.IM L.EY

IMA.-rilMO
IS

CURRENT

ACCOMPLISHED BY

IVIAOIMEITIC StJ3l»EIMSIO
SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOU-r

iviE-ri

STANLEY INSTRUMENT
GREAT BARRINQTON,

MASS., U.

CO.,

S. A.

PACIFIC COAST AGENTS:
I

JOHK MABTIN & CO.A
(

Sxx Fbancisoo, Oal.
Lot Ksaiixa, Ou.
Sbaxtli, Waib.

CO.,

WESTERN ELECTRICIAN
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A.-B.

May

Have been

raf

^M^

Adams- Bagnall Arc Lamps do not
flicker because they are so simple

/j^p

that there Is nothing to get out of

SkM

order.

''"'•^

the World

Serviceable, Economical, Reliable.

Miniature and Candelabra Sockets

tJw

'^^^ Receptacles.

Company,

Appliance

ELECTRICAL SUPPLIES,
92 and 94 West Van Buren

twenty years
ol

and are to-day more largely used than
all other makes combined.

V^T
BUULETINS.

for

standard

r'iu 1

Electric

1903

EDISON MINIATURE LAMPS

LAMPS DON'T FLICKER.

WE SEMO

2,

Street,

:

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAGO.

:

General Electric Company, Harrison, N. J.

HIGH INSULATOR FOR ARMATURES,

ETC.

NON-ABSORPTIVE, FLEXIBLE and STRONG.

MICA INSULATOR GO.

MICANITE CLOTH
"^^^^

VOLT

•

AMMETERS,

POCKET

SIZE,

For Testing Batteries and Battery
Circuits.

Locating Faults,

Grounds,

etc.

SPARKING
a

The only article

Send for Circular.
L. M. PICNOLET,

NEW

78-80 Cortl&ndt St,

YORK.

SPARKING.
tator

in

that will

CTAD
OlAll

"

Our

$5.00 per Dozen.
SEND FOR FREE SAMPLE STICK.
For sale by all supply bouses, or

50 Cents per

LAMPSi
K.

Stick.

Kood condition and PRE-

Mclennan

&,

cO.

Soie Manufacturers.

Gam The

Our

Brushes.

put that high gloss on the
Commutator you have so long sought
It will

St.,

"P=K"

Can't be short circuited at all.
It should be simply constructed.

after.

909, lOO Washington

"P=K"

Can't be broken at all.
Nor should it be easily short-circuited.

Commu-

VENT CUTTING.

N. Y.

INCANDESCENT *

should not be easily broken.

PREVENT

Will keep the

Absolutely Will Not

* "
t

An Attachment Plug

.......

may be avoided If you use

fire. All this

NEW YORK.

Reduces the yropklng cagtaclty of a
motor Of dynamo, wears out the commutator, wastes newer and may cause

ACCCBATE.

BELIABLE.

ORIGINATORS.'
CHICAGO.

Chicago,

Paiste

pany.

P=K"
Is simplicity itself.

And
-tt

^

LONG LIFE
GUARANTEED CANDLEPOWER,
HIGHEST EFFICIENCY.

it

should be neat.

Our " P-K"
Is the

handsomest mide
Therefore

MADE BY THE MOST SKILLED

i STANDARD ELECTRICAL MFG.
COMPANY,
Miles, Ohio.
»»¥»¥»»»» ¥ »¥»»*¥¥»¥¥¥ ¥ » ¥ (

Just specify

"P=K"

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED

PIPE FOR CONDUITS

SPRAGUE

ELECTRIC

=WE MAKE A SPECIALTY OF=

COMPANY'S

MOTORS
have enabled many
their

From Two

to

Eight Candle Power

for Multiple or series burning.

printers to

business.

They

can increase your profits

also.

Write for booklet No. 0321

1.

SEND FOR CATALOGUE^

Tie Rooney-Westlinry

GENERAL OFFICES: 527-531 West 34th St„ NEW YORK.
CHICAGO OFFICE

:

J

Executive Offices, Times Building,

Direct-Current

increase

FDR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

FISHER BUILDING.

154 E, 23ri street,

Electric

•

Lamp

Co.

NewYorUity.

NEW

YORK,

N. Y.

Ma)'

2,

PRANK
H.

''C.

WESTERN ELECTRICIAN
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EUGENE

N. PHILLIPS, PHEsrOENT.

WAGENSEIL, Trcabuhcr.

r.

PHILLIPS,

E.

GCNCRAL Manager.

ROWLAND

C. m.

15

PHILLIPS, VicC-Prrs.
Jr.. Sec.

REMINGTON,

AMERICAN ELECTRICAL
WORKS,
PKOVIDEWCE,
R.

I.

*«NOTICE THE EYE

3S4. S »nd 6 Inch
NEW ROOLESS ANCHOR'

BARE ANDINSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson. 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Werks.

New Yokk Store, W.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

SEND FOR 64-PAGE CATALOGUE.

CATALOG CONTAINS MUCH VALUABLE INFORMATION ON GUYING, WHICH WILL BE OF USE
TO EVERY STREET RAILWAY, ELECTRIC LIGHT AND
TELEPHONE ENGINEER.

W.

THOMAS

J. JOHNSTON,
Counsellor at Law,

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

No.

Cambridgeport, Mass.

NEW YORK

66 Broadway,
Patent Causes.

CniCAQO, Monadnock Block.

york

STOMBAUGfl GUY ANCHORS
THIS

Six Years with General Electric Company.

Electric Heating Apparatus

neu)

R.I.

A NEW CATALOG HAS JUST GONE TO PRESS
WHICH CONTAINS A FULL DESCRIPTION OF THE

SaTetp

N.

MAHHEWS

603

CITY.

& BRO.

CARLETON BLDQ.,
ST. LOUIS.

Patent Soliciting.

Jiutomatic engines,

Vertical

or

horizontal

jlccurate Regulation bp

Units

Cen
to

200
B. p.

For

mavp
Outp,
neu) y ork Safetp Steam poioer Co
60 So. Canal Street, Chicago,

III.

piston Value Cppes.

nciuyork, Philadelphia, San franclsco, Boston.

DIRECTIONS-AFTER YOU

^^ I

JM l%l

I

eOIiDEHlSJ^

TICKS

(A FLUX)

-Heat joint,'rub LIGHTLY with Allen Soldering Stick, apply solder—That's

all.
-'

S

LARGE SAMPLES FREE.
L.

B.ALLEN 00.,

J}t .wdJii

.//«'**^

1334 Columbia Ave., Oliicago.

Inc.,

'Hw\y

Ao

/lX«-/t,o

m^aa-i

j

..ayCCiUL-^/^-M/-*-'

A.4A^f^^JW

NATIONAL CODE STANDARD
'0.

K," Weatherproof Wire.

Slow

-

Burning Weatlierproof

and Slow -Burning Wire.
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WANTED. FOB SATE
timitar

mtnts

and
COL.DIIN advtrtiscwords or Uss)^ ^i-jo an
additional words jc each.

WAMT

(50

itsfrcion ;

fi.M'CORMICK TURBINE.

WANTED advertisewords or
00 an

I'OSITIOX

/rss), Sf
(JO
cddi'tional tfords 3C fach.

rrirtiis

IT'S
We

POSITION WANTED.

UP TO YOU.

Gives B hlffher percentafre of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perftL-ied under systematic tests in the Holyoke Testing Flume.
rattles having power plants which are unsatlsfacton-. and those contemphitlug the Improvement of powers, will find It lo their Interest to confer
with us, AS we are wllllna: to guarantee resultj where others have failed, no
matter what make of turbine has been In use. STATB RCOUIRGMBNTS

pay highest market prices for

SCRAP COPPER, BRASS

Hv yount,' nmrrled miin. with llKhtlne aand
power coQ)|timv as oiler niul ilynnmo tonuor or
Am nrmiiture ami OeUl
nmnnot winder uiul repairer ut present, but
want to learii llKtitlnK business. Three iimi one-

AND

PLATINUM,

ALSO

incandescent Lamp Bases, Etc.

other cK'firleal work.

WRITE US.

Wo Manufacture

1. C. S.
urmaiurorooni experlenee.
Never use tol«icco or lW|Uors. Al
references. Addn-ss ItOX SS'l. Sjlvanlti, Ohio.

half

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

in-

^frd'ott;

vejirh'

.student.

AND SEND FOR CATALOQUE.

Copper Hard Babbitt

the Vicst on earth for electrical
work. Wire Solder. Pig Load, In
got Copper. Spelter, etc. It will
pay you to gel our prices.

POSITION WANTED.

S.

REFINING CO., CHICAGO.

ENGINES.

Am

dow
this business. Results Kuarantecd.
employed as superintendent of larye -plant but
desire a cfiunRe. Keferences. Address ItOX 192.
care Western Electrician, 610 Marquette HuUd-

2— 13i21 Buckeye

WANTED.
experlenct^ii liicundesceiit

Inmnsulesman,

THE SHELBY KLKCTKlc

Adclre,s.s
at once.
CO.. Shelby. Oblo.

WANTED.
man to take charge of car barn
and Inspect moiors and cars at night. A good
C'ompetent

onenlnit lo rlsht party.

THK LIMA KLEC-

TRIC UAH-WAY A LIGHT

CO.. Lima. Ohio.

Flrsl-class. experienced, mechanical draftsat once, some of them acquainted
with rleoirlciil work: those with shop experiApplv bv letter to CHIEF
ence priferrrd.
I>U.\K1"SMaN. 1'. O. HOX 911. I'lllsburg. Pa.,

men wanted

statlugexperleni-e

In fnll

and

OneSOOllght. 17 Kw.. 120-volt, 4-pole D. CGenerator, 750 revolutions.
Nearly new.

i;lvlng references.

WANTED.

BIdg.,

Chicago.

-

Motors, Dynamos, Arc Lamps, TransBest Prices

Best Worlt.

.V

WANTED.
In the trust.

Applit'ftnts will please stale aj;o.

199. care Western

Electrician.

Des Moines,

CO.,

SECOND-HAND

Address

HOX

510 Marquette

Kldg.. Chicago.

WANTED.
Manas Foreman of Electric Light Plant, who
understands both station and outside work, and
capable of handllni,' a crew of men. }60 per
month and house rLMit. Also man to lake charge
of water works, do collecting. Inspecting, tapping pipe and look after pumping station. $60
per month. Address. HOX 202, care Western
Elecirlclan.GUl Marquette HUlg., Chicago, 111.

Invite correspondence
with those wishing to
buy or sell.

SCHUREMAN & HAYDEN.
St.,

Chicago.

AND ELECTRICIANS.
We

Positions.

GUNS
U.

S.

have invt-stlgiUed their

Army

$1.00

EACH.

guns, as curiosities, for coeey cor-

ners, dens. etc.

Walsh's Sons

d

&Co

.261 Washington

St..

cof
ELECTRIC
CHICAGO
3T.

AH

dynamos, motors, meters and transformers
listed 6y tills Company are al their warohousea
ready for Immediate dellverv.

FOR SALE.

Alternators 125-133 cycles, 1,100 volts.

1—400K.

1—200
3—200

K.
K.

2—160
2—120

K.

1— 160K.

K.
1- 120 K.
12-120 K.
2— no K.

1- 90

4-

6—
2—
'

75
60
60

K.
K.
K.
K.

W. WoBtlnghouse. with exciter.
W. Stanley inductor, with exciter.
W. Wood (3 bearings), with exciter.
W.SIattery (3 Hearings). Hlg bargain.
W. General Kiccirlc monocyclic.
W. Wosllnghouse.
W. Genenil Electric type A. S. 120.
W. Gonoral Electric type A. 120.
W. General Electric typo A. S, yO."
W. WestlnghouBO.

W. Wood.
W. General

Detroit. M. P.

In.

tubes,

2-150 K.W. Sfnlev 2 phase
2-120 K. W. G. E. single ph.

H. P. tubular. 120 lbs.
H. P. locomotive type.

120

lbs.

2-66x15
2—42x14

RY.

tubular. 100 lbs.
tubular, 100 lbs.

GENERATORS.
W.

C.

A C.

Stanley 2 phas».

1—60 K.W. Wesllnghouse, 2
phase. 60 cvcle.
2—60 K.W. Stanley 2 phase.
4—60 K. W. G. E. sinvie ph.
2-30 K. W. Westlnghoune.

ARCDYNAMOS.ALL
SIZES AND TYPES.

1—260 K. w. Westlngbouse.
2—150 K.W. Edison bl-polar.
1-120 K. w. C. A C, 6 pole.
K.

a— 75 K.W.

6 pole.

4—100 K.W. Gen'l Electric.
3—100 K.W. Edison bl-polar.
2-76 K. W. Westlnehouse.
2—60 K.W. Edison bl-polar.

THOMPSON, SON & CO.
114-116-118 Liberty St.

NEW YORK

CITY.

I.

34x60 950-H. P. International Power Corliss,
28x48 750-H. P. llarrlsDouble Eccentric Corliss
23x60 450 H. P. George H. Corliss.
20x48 300-H P. Harris Corliss.
18x42 260-H. P. Greene Corliss, Db. Eccentrics.
14x36 135-H. P. Hamilton Corliss.
12x36 100-H. P. St. Louis Corliss.
12x36 100-H. P. Hamiltom Corliss.
24x48 500-H. P. Buckeye Automatic.
15 and 23x17 300-H. P. Jlclntosh A Seymour

Tandem Compound Railway Engine,

300-H.
200-H.
150-H.

Heine Watertube Boiler.

Waienube

Boilers.

WHITEHEAD MACHINERY

Boll.
Boll.

HEATERS, ETC.
500-H.

300H.

BOILERS.
P.

B. P. Heine

2-260-i-H. P. Babcock A Wilcox Watertube
2-150- H. P. Babcock A Wilcox Watertube
2-7 18 Tubular boilers, 126 pounds,
3— 72x 16 Tubular liollers, 100 pounds.
3— 66x 16 Tubular boilers, 100 pounds.
2— 60x 18 Tubular boilers, 100 pounds.
6— BOX 16 Tubular boilers, 100 pounds,
1— 56x 16 Tubular boiler, 100 pounds.
2— 54x 14 Tubular hollers, 100 pounds.
P. Excelsior Heater.
P. Wheeler Heater.
P. Baragwanath Heater.

Kroeschell Heater.
Berryman Heater.

P.

P.

Davenport, Iowa.

CO.,

U.S. METAL

:iOLlSHES ALL

METALS.

'All

And

all

to

roads lead to Rome.'

business in

hoFFMAN

GeO.W.

FOR SALE-ENGINES
13 nnd 204x15 Armlngton A Sims, cross compound. 250 H. P.
12 and 24x18 Williams tandem compound,

180 K. W. and 120 K. W. G.E.. 60 cycle, A. S.
type 1.100 or 2,200 volt alternators.
150 K. W. (30 cycle Ft. Wayne. 2,000 volt alternator.

120 K. W. and 60 K. W. G.

New York

E,.

133 cycle, 1,100

volt alternators.
Direct current 110 volt generators all sues.

Write for our complete stock

ILLINOIS
seems

POLISH

list

No. 5

1

MAINTENANCE COMPANY,

1626 Marquette Building, Chicago.

tend toward

Grand Central

Station

CHICAGO FUSE WIRE

.

Newark. NJ.

RECORD
M-62 5.CLINT0N

2-125
1—100

250 H. P.
20x18 KiiU. 250 H. P.
12x12 Ideal, 90 H. P.
10x13 Frost automatic.

ELECTRICAL ENGINEERS
want

W.

ALTERNATORS.

We

140 S. CllntQn

reconis and reforences. We recommend only
competent men. We furnish technical men of
all kinds. 5.000 positions tilled In ten years.
Lei us help you. Write for booklet, "Cogs That
KNGlNEKRtNG AliENCY. 15 MoiiiidFit."
Tiock Block, Chicago.

2—72x18, 120 lbs.
1- 72X18R. T., 26-6
160 lbs.

1—100

K.

lbs.

A E

2—300

Dynamos and Motors.

A Root 1—50

150

P. Sterling.

ENGINES.

1— 326-H.

Three experteuced iuciindesceut lump salesnien. by an old and woll-cstabllshed company not
experience and siUary wanted.

MIDLAND ELECTRIC

Abendroth

1b!.

6—200 H. P. Heine. 160 lbs.
3-350 H. P. Climax. ISOlb.s. 5-D62 K. W T. H. bl-polar.
1-375 H. P. National, 160 lbs. 1-35 K. W. Ft. Wayne. M. P.

REPAIRS
formers.

superintendent foracomblTiod electrlc-llght
and water plant In a city of 9.50(1 Inhabitants,
ropulailon Increasing and business growlni;.
Must have good references. State salary wanted.
Address all applications to R. IJ. PRINCE, Rice
Lake. Wis.

(Auto.).

BOILERS.

STEPHENS & TYLER,

H. P.

150

1—2.10 H.

2—16x16 Erie Ball.
1— 18x36 Cummer. 4 valve.
1—16x18 Erie Cltv slide valve.
1—20x42 FItchburc Corliss.
1—16x42 Hamilton Corllis.
1—14x36 AUis Corliss.
1—12x34 Brown Corliss.
2-13x12 Erie Ball.
2 — 13x12 Armlngton A Sims.
1—12x12 Harrlsburc.
1—11x10 Ball A Wood.
1-9x9 New York Safety.
3— 7x7H Westlnghouso.

Guaranteed.

Monadnock

WANTED.

1—267

1—22x33 Buckeye, style B.
1— 20x20 Shldder (Aulo.).

Chlcapo.

One

CO., York, Pa.

GREAT WESTERN SMELTING AND

As superlotendcnt of elictrU'-lltiht or waterworks plant. 16 years" practical experience In

Ini;,

MORGAN SMITH

Electric A. 60.

W. Westlnghouse.

Largo stock of direct-current machines.

Rend for monthly bargain iheet with complete
IM and net prices Of machines. All apparatua

&MFG.CO.,

This great building, which covers
the space of four city blocks, be^inninjT at the corner of 4th

and 42d

Street,

is

Manufacturers of

Avenue
Fuse Wire, Fuse Links,

the Metropolitan

terminus of the

NEW YORK CENTRAL

and is the center of tlie hotel, residence, club and theater district of
the second city o£ the world. To
reach

by

it,

tlie

Fuses

Teiaplione

see that your ticket reads

We make
STRIP

f"^'

New York Central,

«/*vX

TiUy.

fuses,

and

of tho tO-pAffo lUuitratcd Catntogue
of the 'KourTrnokSiTles." N«w York Central's
btHiks of travel and odUL-atlon.nill be sent free,
poct-iMild, to any ad(lru.»;s on receipt of a pnstaKO

Btamp.bylleoive H.Diiniels, OcuorBl Paiiseniror
Atront. Now York Central A Hudson River

a Specialty

in

LOW FCSING
Our

instrument
anything requiring a very

tact

fuses,

point.

made with the same
which we have always
our prodtict, and they have

fine fuse wires are

degree of

accuracy

maintained lor
without

FUSE WIRE and

or

TELEPHOXE

for

sutllclent

A copy

all

TENSILE STRENGTH

to be

handled

dlftioulty.

We are in position to lake care of ordew.
large or small, regular or special, and can make
l>rompt shipments.

Utillroad, llraud Contra! statlOD, Ni'w Y'ork.

358 Dearborn

St.,

187 Pratt

SI.,

Buflalo.

Chicago.

fully guaraututid.

8B3 Broadway,
New York.

REPAIR SHOPS
EDISON
COMPANY
CMICACO
MAIN
STREET,
TELEPHONE
MARKET
CHICAGO.
76
OPEN DAY AND NIGHT
1280.

Dynamos Armatures,

Machine and Carpenter
'-rk of All

Kinds

Solicited

and

Supplies, Wire Joints.

LINES

FIRST-CLASS COUIPMENT THI

Motors, Arc Lamps,
Fans, Instruments.

May

2,
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DIRECT CONNECTED UNITS.

We Buy or Sell

One 200 K. W. Westinghouse. 8-pole, 500-000-volt generator, with 18-30x16
W'estiughouse compound engine.
One 187Vj K. W. Westinghouse, 8-poie, 125-volt generator, with 18-30x16 Westinghouse compound engine.
One 130 K. W. General Electric, S-pole, 125-volt generator, with 12-20x16 Erie
Ball tandem compound engine.
One GO K. W. Eddy, 4-pole, 125-volt generator, with 13x12 Buffalo Forge engine.
Brand new.
One 50 K. W. Commercial, 6-pole, 125-volt generator, with 8Vj-13x12 Armlngton
& yims tandem compound engine.
One 50 K. W. Eddy, 4-pole, 125-volt generator, with 13x12 Harrlsburg Ideal

ALPHADUCT MFG.
022 W. 22d

CO..

NEW YORK.

Street,

engine.

One 50 K. W.

unit, consisting of two 25 K. W. General Electric, 4-pole, 125-volt
generators, with one triple expansion vertlctil engine.
K. W. General Electric, 0-pole, 125-volt generator, with SMsXlO Armlngton & Sims engine.
Two 25 K. W. Westinghouse, 6-pole, 250-volt generators, each with 9x10 Ball
and Wood engine.

One 25

Sales Agencies:

CHICAGO: W. M. Porter,
303 Fisher Building.
NEW YORK: William S.Brown,
30 Cortlandt Street.
Chase-Shawmut
390 Atlantic Avenue.
TORONTO: C. W. Bongard,
78 Bay Street.

BOSTON

:

Co.,

ENGINES.
One
One
One
One
One
One
One
One

26x48 Providence Greene, 500 II. P.
26x48 Harris Corliss, OdO H. P.
18-34x48 Cooper Corliss, cross compound, 500 H. P.
23x48 Harris Corliss, 400 H. P.
20x36 Hewes & Phillips, 200 H. P.
18x48 Georse H. Corliss, 250 H. P.
16x42 Providence Greene. 200 H. P.
20x40 Buckeye, 250 H. P.
Two 13-23x17 Mclntosb, Seymour & Co. tandem, 230 H. P. each.
Two 18-30x16 Westinghouse compound, 250 H. P each.
Three ISVjXlS Armlngton & Sims, 250 H. P. each.
One I8V2XI8 New York Safety, 250 H. P.
Two 10-18x20 Payne tandem compound, 150 H. P. each.
One 13-19x15 Mcintosh, Seymour & Co. tandem, 175 H. P,
One 14x14 Rice automatic, 125 H. P.
One 13x12 Armlngton & Sims, 125 H. P.
One 12-20x12 Westinghouse compound, 100 H. P,
One 12x12 New York Safety, 100 H. P.
One 10iA-16VoXl2 Armlngton & Sims cross compound, 100 H. P.
One 9x16 Rice automatic, 75 H. P,
One 9x9 Tavlor-Beck, SO H. P.
One 7x8 Payne, 20 H. P.
Three 6x5 Westinghouse .Junior, 12 H, P. each.
Two 5x4 Westinghouse Junior, 6 H, P. each.

RepairShop

OPEN DAY AND NICHT
TELEPHONE

Armature
Fields

Rewouncb
CENERATORS-500

RAILWAY GENERATORS 500-550 VOLTS.

m^FW
A
VlI II
I L

dl_A
wfciH

THE MONSON

ELECTRICAL

PURPOSES
PLAIN OR

I
I E.
hi

ENAMELED.

BURMAH SLATE

CO.

PORTLAND, ME.

One 200 K. W. Westinghouse, 6-pole, speed, 510 R. P. M.
Two 200 K. W. General Electric, 4-pole. siieed, 425 R. P. M.
Two 180 K. W. Westinghouse, 4-pole, speed, 535 R. P. M.
One 110 K. W. Eddv, 4-pole, speed. 600 H. P. M.
Two 100 K. W. General Electric. 4-pole, speed, 650 K. P. M.
One 100 K. W. Walker, 4-polc, speed, 750 R. P. M.
Two 100 K. W. Edison, bipolar, speed, 620 R. P. M.
One 90 K. W. Thomson-Houston, 4-pole, speed, 700 E. P. M,
One 80 K. W. General Electric, 4-pole, speed. 700 R. P. M,
Two 80 K. W. Detroit, bipolar, speed, 620 R. P. M.
Five 62 K. W. Thomson-Houston, type D, speed, 900 R, P. M.
One 50 K, W, Brush, type Q, speed, 1,050 R. P. M.

Two 250

K. W. General Electric, 2,400
M.
One 200 K. W. General Electric, 2,300
R. P. M.
One 180 K. W. General Electric, 2,300
R. P. M.
One 180 K. W. Westinghouse, 2,200

OneWestlnghouse. 175 K. W.
Two General Electric, 100 K. W., 4 pole.
Two General Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.
Six T. H.. D62.
One Edison No. 20, 60 K.

tEtEPHONEiTEXEGBAPH LINES

Minnesota. EtECrnKiiCo,,

R. P.

3,1903.

volts,

volts,

ALTERNATING GENERATORS.
One 750 K.W., U'estlnghouse 60cycle. 2-phasQ,
2,200 volt generator, oelted to one 24 and 48x

50 cycles, three-phase, speed, 000
40 cycles, three-phase, speed, 480
60 cycles, slngle-pbase, speed, 600
514

60 cycles, two-phase, speed,

One
One

60 cross-compound condensing Cooper Corengine, complete.
K. W.,G.E. 3 phase, 60 cycle generator,
complete.
Two 100 K. W., G. E., 1100 volts monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 volts.
liss

Two 100

One 35

60 cycles, single-phase, speed, 625

volts,

K. W., Westinghouse, 1100 volts, com-

STREET CAR EQUIPMKNT.

M.
Stanley,

1,100-2,200 volts,

133 cycles, two-phase, speed, 800

E, P. M.

One

ID Volts.

W., G. E. design, 14 pole, for direct
connection, at a speed ot 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

plete.

One 150 K. W.

Two

1

Two210K.

M.

One 150 K. W. Westinghouse, 2,300
E. P.

volts,

W.

GENERATORS-

R. P.

LightningFOWarrestek
PATENTED MAHCH

volts,

H., 500 K. W.
T. H., 270 K. W.,

arranged to be driven
with a fiingle pulley clutch coupling on each
side of puUey.
One General Electric. 250 K. W.

Four

ALTERNATORS.
CHAPMAN

Volts.

TWOT.

Two 500 K. W. General Electric, 6-pole, speed, 300 R. P. M.
Two 300 K. W. General Electric, 4-pole, speed, 400 R. P. M.
Two 225 K. W. General Electric, 6-polc, speed, 465 R. P. M.

FOR

US.

120 K. "W. General Electric, 1,040 volts, 125
R. P. M.
120 K. W. General Electric, 2,080 volts, 125
R. P. M.
90 K. W. General Electric, 2,300 volts, 60
E. P. M.
75 K. W. Stanley, 1,200-2,400 volts, 133
R. P. M.

Three 35 K. W. Thomson-Houston, 1,100
1.500 R. P. M.

volts,

cycles, single-phase, speed, 1,070
cycles, single-phase, speed, 1,070

cycles, single-phase, speed,
cycles,

two-phase,

One hundred and eighty 25

H. P. motors,

new

and complete with pinions, gear and gear
cases.

One hundred and eighty "K" ControUera.
Twenty-tlve K-2 Controllers.

ENGINES.

900

and 60x60, Cooper cross-compound,
non-condensing, new, never shipped from

Six 36
speed,

1,000

factory.

125 cycles, single-phase, speed.

One 30x54 St. Louis Corllis.
Two 24x60 Lane & Bodley.deilgned

for rolling

mill work.

ALTERNATING MOTORS.
Two

"0=M" ENCLOSED

200 H. P. Stanley synchronous motors, 133 cycles, two-phase, 2,400 volts,
speed. 1,000 R. P.

M.

One 200 H.

ARC LAMPS

One

FOR ALL CIRCUITS.

Two

Two
One
One

P. Westinghouse, type C, 25 cycles, two-phase, 400 volts, speed, 480
R, P. M.
130 H. P. Westinghouse, type C, 60 cycles, two-phase, 200 volts, speed, 850
R. P. M.
30 H. P. Westinghouse, type C, 60 cycles, two-phase, 400 volts, speed, 850
R. P. M.
20 H. P. Westinghouse, type C, 60 cycles, two-phase, 200 volts, speed, 840
E. P. M.
2 H. P. Wagner, 60 cycles, single-phase, 104 volts, speed, 1.800 R. P. M.
H. P. General Electric, 60 cycles, single-phase, 110 volts, speed, 1,800
E. P. M,

^

ARC GENERATORS.

SIMPLE.

One No. 12 Brush,

DURABLE,

9.G amperes, 125 lamps.
Two No. 12 Brush, G.6 amperes, 170 lamps.
Two No. 11 Brush, 9.6 amperes, 120 lamps.
Four No. 9 Brush. 9.6 amperes, 80 lamps.
Two No. 9V2 Brush, 6.6 amperes, 120 lamps.
One No. 9B Brush. 6.6 amperes, 120 lamps.
Five M. D. 12, Thomson-Houston. 6.8 amperes, 75 lamps.
Two M. D. 2, Thomson-Houston, 9.6 amperes, 50 lamps.
Sis L. D. 12. Thomson-Houston. 6.8 amperes, 50 lamps.
One M. 12, Thomson-Houston. 6.8 amperes. 45 lamps.
few very good Babcock and Wilcox water tube boilers. Are lamps, both
for direct and alternating current, series or multiple circuits. Transformers. General Electric "H," Thomson-Houston "F" and many other types, for 60 and
125 cycles.
,

EFFICIENT.

A

SEND FOR
BULLETINS.

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double Wheelock,
One 20x42 Wbeclock,
One 14x42 Hamilton Corliss.
Two 21x18 Armlngton & Sims.
Four 16 and 22x22 Houston, Stanwood & Gamble, cross

-compound.

Five 12 and 20x16 tandem compound Ball,
11 and 17xl4cross-compound Ideal.
9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.
Three 17x18, Skinner, with air cylinders at-

Two
Two

tached.

Two 16x20 Porter-Allen.
Two 16x20 Automatic Russell.
One 15Vixl5 Armlngton A Slma

high speed

simple automatic, 270 R. P. M.

One 16x15 Armlngton A Sims simple automatic,
270

B. P. M.

One 13V^xl6 Armlngton

&.

Sims high speed

ilmple automatic, 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
Four 66x18 with 66 4-lnoh tubes.

A

complete

battery at a great bargain.
Three 66 x 14, with 66 4-inch tubes.
Two 72 In. X 18 ft., with C6 4-lnch tuhes.
Five 60x16 ft. high pressure boilers,
Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. P. Hazelton.

FERRIS WHEEL.
One 60

ft.

Ferris Wheel, electrlcauy driven.

XT A BARGAIN — A

complete Edison 3-wtre
p ant of 300 K. W. capacity.
wire or write us giving
requirements of machinery wanted or for

It will be profitable to

sale.

THE OSBORN=MORQAN
COMPANY,
CLEVELAND,

-

-

-

OHIO.

CHARLES
Factory and 5tor«house,
Oranffebargh. N. Y.

E.

DUSTIN
II

CO.,

Broadway, New York.

JOHN

A.

STEWART ELECTRIC CO
Factory and Warehous*'

Offices:

430 Sycamaro

SI.

LUDLOW, KY.

CINCINNATI, OHIO.
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Tvingsten MoLgnet Steel
^'Remy'' Brand.
|
Uli

ijlj

PROTECT
Your Pocketbook
AND YOUR

••••
••••

'Ml
;;;•

Best permanent magnet steel for high-grade telephones.

•••;
;;;•

A. C. Leslie

ijij

& Co..

SS-••'•

Morvtreal, Can.

agents for north America.

::::
'***

jjji

•;::
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?"SSS!S!!f************ ***••••••*•••••••••••••••••••••••••••••••••••••••••••••**

Peace of Mind
Exchange
as well as your

TELEPHONES FOR EXCHANGES.

FARR

BY BUYING

TELEPHONES
HONES FOR PRIVATE AND COUNTRY
COU
LINES.

S TERLIN G
PROTECTIVE APPARATUS
The

rARR
mnil

system on the

STERLING ELECTRIC

COMPANY

INDIANA.

When
ARE YOU LOOKING FOR TROUBLE?
IF SO, GET A COPY OF

TELEPHONETROUBLES
AND HOW TO FIND THEM
—IX—

in

position

I

IS

&

&

120 W.

Trouble Man.
By A.

Mailed anywhere on

search of a
advertise in

E.

DOBBS.

Full of Information and diagrams for tbe
operator, exchange owner, exchange manager,
inspecior, trouble man, lineman.
A complete description of telephones and
their troubles.
How to find and remedy tbem.
tojjether with working plans for exchange construction, complete with diagrams of all up-todate telephones and switchboards.

receipt of price,

No

OUC nHIIAD

Electrician

•
S

Price, 25c.

Publlsliing Co.,

510 ir&rqnette BaiidiaCt

CHICAGO.

'^''^ I^H

Use the I. E. S. Pole Changer
and your operators
will

wear

'

UllC UULLAll.

technicalities. Substantially

bound

in cloth.

the

Western Electrician.

ELECTRICIAN PUBLISHING
1)10

CO.,

MARQUETTE BUILDINS. CHICAGO.

^ ^^L

BOTH MIAUNETO AND COMMON BAHERY
SYSTEMS.
8tb Edition Just Out.

PUinAPn
UlllUIIUUl

CONST. SUPPLY CO.,
JACKSON BLVD.,

AND

market.

LAFAYETTE

TELEPHONE

The Inspector

ONLY non-Infringing, thoroughly

efficient

#

TELEPHONES FOR FACTORIES.
Brackets. Wirt Pins and Insulators.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
6IO WILSON AVE., CHICAGO, ILL.

The Smile That Won't Come
Illinois Electric

Off.

Specialty Co.,

CHICAGO.

A utomRtic TeiephoneSm
Privacy

Promptness

%

Precision
Profits,

Automatic Electric Co.,

J

OVER

150,000

PHONES

IN

Citicago, U. Sm A,

DAILY SERVICE

SWEDISH-AMERICAN TELEPHONE COMPANY, CHICAGO
SEE THE POINT?

May

2,
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Y

TELEPHONES
that

Challenge the
World's past Champions ^^©^s^:

_\

wB CAN snovyou:

"International" Contest

STAND UNEQUALED
Pedestal of strong brass
castings. Switch restorer
a 3-lncli G. S. spring. No
Ecrews thread into rubber.
Ample space for concealing Trans, cords. AdjustSwitch
able Trans, lug.
pi rots clamped.

fflSSpURI^^

IN

to an

Switch

and

spring-) all long,
lasting. All con-

of

platinum, and

for Interstate Toll Lines

live,

and Country Party Lines

make sliding connections.

tacts

IN

completely enclosed. All exterior nickeled brass. No exposed

Foranj* size telephone exchange.

Thoroughly demonstrated
anteed. Correspondence

;

fully guarsolicited.

- HANNIBAL
LICIE -MANNi'bAL&'sT.JC
Licit
&',Sf. JOSEPH R,R.-

O^OUR SWIfCI^ BOARDS IN
WSE AMDx2-53 EXCHANGES
USING OUR
KANSAS CITY
SWITCHBOARDS
APPARATUS

124

Springs

COMPLETE LINE OF APPARATUS

THEE 5BXCE A^OV^fTHE^

BLACK

parts form part of circuit.
Concealed Trans, stop.
Positive switcb stop.

NAVINC

A CAPACITY

OF 26 400 LINES
5-C

INTERNATIONAL TELEPHONE MFG. CO.
CHICAGO,

Harrison and Clinton Sts.

MAKE

U, S. A.

MORE OF OUR BRipGin(i'tELEPHONES
mgsEimjriisrij^jE than all

"Button" Type Telephoive Transmitter.
Louder, clearer and better

in

every way than the "Solid
back". Let us

tell

you about

"wr€Atfsnovn!foui

it.

SentI for Booklet.
H. B.

HBWITT,

state Representative, Keithsbure,

III.

Bulletin No. 2-E is a complete treatise on bridging
telephones and small senerator call switchboards.

THE FAHNESTOCK
TRANSMITTER CO..
74 CortIa.ndt

New York

St..

Stromberg-Carlson Telephone Mfg. Co.
General and Eastern Sales Office

ROCHESTER,

City,

Sales

:

Department:

CHICAGO. ILL.

N. Y.

Highest Grade TelepKones and TelepKone Apparatus.
Begin

right.

you had.

"Out
Get

If

'you bother to get

of

our

order"

is

prices

on

the

best

now, you won't be bothered later on by wishing

Kellogg Telephones.

Start with

a contingency

Magneto

you need not

and

Common

figure

Battery

on

in

Kellogg Telephone Apparatus.

Telephones.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY.
GREEN AND CONGRESS STREETS, CHICAGO.
346 Broadway,

New York.

Electric Building, Cleveland.

Keystone Telephone Building, Philadelphia.

HART &
It

requires Capital,

CO.,

1702-1704
Monadnock BIdg,,

Electrical

CHICAGO.

Knowledge and Good Mechanics,
as well as Patience, to

make

a

SUGGESSFULTELEPHONE.

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

AMERICAN

SWITCHBOARDS, TELEPHONES
GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAN
39

ELECTRIC

TELEPHOHE

JACKSON BLVD.. CHICAGO

CO .

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO, IND.

WESTERN ELECTRICIAN
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Crumb, W. H.& Company
Engineers

PowxT

'IraiiSTiiis-^um,

2,

1903

Stcnin Plants,

Machini; Construction.

MAYER, GEO.

Contractors,

M.

CONSULTING ENGINEER
I

\V. E.

BAKER.

BAKER, W.

BUTTERFIELD,

& CO.

E.

ENGINEERS,
ELECTRIC RAILWAYS,

H 170 Broadway,

NEW

J.

F.

ELECTRICAL ENGINEER AND CONTRACTOR.
Complete Telephone E^cbanpies Built and Material Furnished.

I

Central Lighting Stations,
Power Transmission.

.

Cable Construction and Undergroimd Conduit
Construction a Specialty.
Room 5Q5, 113 Adams Street. CHICAGO, ILL.

YOKK.

Humphrey, Henry H.,
CONSULTING ENGINEER.
Electric

Suite

1561 MoNADNOCK Block,
Tel. Harrison 2087.

CHICAGO

Consulting Telephone Engineer,
plans, Speclflcations and Supervision of InBtallation ot complete telephone plants.

I

Chemical Bldg.,

1305.

ELECTRICAL BOOKS
Make your book purchases from
West.

the only large stock of electrical books carried in the
If you do not find what you want in the
write for complete and up=to-date book catalogue.

Prompt shipments guaranteed.
following

list,

Price.
cloth binding
$1.00
Badt's New Dynamo Tender's Hand Book, cloth binding. .. 1.00
1.00
Badt's Incandescent Wiring Hand Booli, cloth binding
1.00
Badt's Bell Hanger's Hand Book, cloth binding
binding.
1.00
Badt's Electric Transmission Hand Book, cloth
1.00
Dobb's The Inspector and Trouble Man, cloth binding
1.00
Steven's Mechanical Catechism, cloth binding
2.00
Hawkins' Catechism of Electricity, leather binding
2.00
Practical Electricity, leather binding
3.50
Thompson's Polyphase Electric Currents, cloth binding.
1.00
Varley's Electro-Magnet, cloth binding
2.00
Lighting
Plants,
cloth
binding
Electric
Buckley's
1.00
Hasklns' Electricity Made Simple, cloth binding
1.25
Haskins' Transformer, cloth binding
Houston's 2-volume Electrical Dictionary, half leather, very
6.00
cheap, half price
2.50
Watson's Electrician's Handy Book, cloth binding
1.50
Trevert's Armature and Magnet Winding, cloth binding.
Trevert's
Machinery, cloth
to Build Dynamo Electric
binding
2.50
Trevert's Experimental Electricity, cloth binding
1.00
1.00
Trevert's Electricity tor Students, cloth binding
2.00
Trevert's Electric Railway Engineering, cloth binding
Allsop's Boll Construction, cloth binding
1.25

Price.

Webb's Telephone Hand Book,

.

.

.

.

.

Trevert's Electrical Measurements for Amateurs, cloth binding
$1.00
Allsop's Telephones, Their Construction and Fitting, cloth

binding
Allsop's Bell Fitting, cloth binding
Allsop's Induction Coils, cloth binding
Bell's Electric Power Transmission, cloth binding
Bell's Distribution for Electric Railroads, cloth binding
Cushing's Standard Wiring for Electric Light and Power,
leather binding
Hanchett's Modem Electric Railway Motors, cloth binding.
Houston & Kennelly's Elecb-ic Transmission of Intelligence,
cloth binding
Houston
Kennelly's Electrical Measurements, cloth bind-

1.25
1.25
1.25
3.00
2.50
1.00
2.00
I.OO

&

ing

Houston
Houston
Houston
Houston

.

How

1.00

&
&
&
&

Kennelly's
Kennelly's
Kennelly's
Kennelly's

Electric Heating, cloth binding
1.00
Electric Arc Lighting, cloth binding. 1.00
Electric Motor, cloth binding
1.00
Electric Street Railways, cloth bind-

ing

Houston
Houston
Houston

& Kennelly's Electric Telegraphy, cloth binding.
& Kennelly's Electro Therapeutics, cloth binding.
& Kennelly's Electricity Made Easy, cloth binding.
.
.

Merlll's Electric Light Specifications, cloth binding
Wiener's Dynamo Electric Machines, cloth binding

ANY OF THE ABOVE BOOKS SENT PREPAID ON RECEIPT OF

1.00
1.00
1.00
1.50
1.50
3.00

PRICE.

ELECTRICIAN PUBLISHING CO
SUITE 510
^•"IKWMWWMMMWIWMMMMrfMW

H. N.

«MWaMM«ft«*M

FENNER, President

IME\A/
IN/I

acKi

MARQUETTE

i

»i>^<»^»>fW<i»^»wm<wm<w^ww^^»^»w<w>^»a»^<>iww)M*WM*m<«w^^

J. F.

BLAUVELT, Agent

EIMGL-AND

nery

BUILDING, CHICAGO.

BUTT

MANUFACTURERS OF

-for

Insula-tine:

E:I

RUSSELL W. KNICHT,

Treasurer

COIViF»AIMY
ec-trical \A/iro8

Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measurl ng Machines. Cable Covering Braiders

F-IIMI£

304 PEARL STREET,

CA,STIIMa S
-

A.

SPK^IA l-TY
PRCEVIDENCE,

R.

1.,

U. S. A.

—

May

2,
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THE VICTOR TURBINE WATER WHEEL.
r^F9 ^nCi\^IN^
OUR OTHER
Its high speed, close regulation, great capacity,
high efficiency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.

>.ri

SPECIALTIES ARE

STEAM and POWER PUMPING MACHINERY

:

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

'ii

INTERESTED, WRITE

STILWELL-BIERGE

&

SMITH-VAILE GO.

DA.Y-rON, ^HIO.
NEW YORK,

141 Broadway.

PHILADELPHIA, 619 Arch Slreat.
CHICAGO, 311 Dearborn Street.
LONDON. 97 Queen Victoria Street.
CLEVELAND. 1116 New England Building.
AUSTIN, Sales Agent. Smith Block, PITTSBURG, PA.

BOSTON, 73 Oliver Street.
NEW ORLEANS. 304 Hennen Building.
BALTIMORE, 1607 Continental Trust Building.
E. F.

ELECTRICAL BOOKS.

HOMESEEKERS' EXCURSIONS
First

A.U ICinds.

and Third Tuesday Each Montih

ELECTRICIAN PUBLISHING COMPANY,
CHICAGO
Suite 610 Marquette Bldg.,

—VIA—

CHESAPEAKE AND OHIO RAILWAY

—TO
VIRGINIA,

MACNET WIRE

NORTH AND SOUTH

CAROLINA.
For rates and information apply to
I.

P.

SPINING, N. W. P. A. C. & 0. Ry.
234 Clark St., Chicago, III.

ROUND,

SQUARE

Northern Wisconsin Resources.

AND

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timber and splendid soil for the settler; iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.
tunities

W.

H. KILLEN, Land

&

RECTAN-

GULAR.

TRADE -MARK..

industrial Gom'r;

MANUFACTUHED B?

Columlius insuiated Wire and Brass Co.

JAS. C. POND, General Passenger Agent,
Wisconsin Central

Ry.,

COLUMBUS, OHIO.

MILWAUKEE, WIS.

DON'T CRY OVER SPILT

.^:

UliLK.

If Electric Companies will install our system of
Underground Steam Mains, they can sell their Exhaust Steam for enough to pay all their station expenses and interest on the investment for the Steam
Mains. It also enables them to increase their elec-

trical business.

To furnish large blocks which now have their own
with Steam Heat, Elec-

boilers, engines and dynamos,
tric Light and Power.

To give their friends and neighbors a supply
Steam Heat from a Central Station.
They can laugh at the Coal Trust.

of

new

plants installed last year.
Write for pamphlet showing how it is done.
Thirty-five

AMERICAN DISTRICT
STEAM CO.,
^ocKr»oi
Mention Western Electrician.

IM.

6

1

WESTERN ELECTRICIAN

We

all

know

Chief Engineer.
States.

A

Jlav

owner and the annoyance

the expense that scale causes the

it

1903

occasions the

The laboratory of this company is one of the most complete in the United
is made of the careful and economical treatment of boiler waters.

specialty

m

'\A^M1.

27-34 RIALTO BUILDING. CHICAGO, ILL.

O ESISTANCE

IH

oG^kW,

rods of Dixon's Graphite

^^A

125.

JOSEPH DIXON CRUCIBLE COMPANY,

Telephone: Harrison 3930 and 3931.

B C"
DiSG ELECT RiC FANS

** give high resistance in contracted space.
Any size, any resistance. Ask for sample
and booklet

F>>-«>slcien«

Jersey City. N.J.

FOR CATALOGUE,

JEFFREY li: CHAINS

THEJEFFREYMFG. CO
COLUMBUS.OHIO.

ARE YOU LOOKING FOR MONEY?
If so.

buy WALRATH GAS OR GASOLINE ENGINES
and get

light

on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It will produce as good a commercial ligbt as that of an automatic steain engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
fcend for Catalogue \V.

MARINETTE IRON

WORKS MFQ.

CO.,

MARINETTE, WIS.

AGENCIES—
301 Fisher Building, Chlcaco.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadwa}-, KewTork.
Mackay Engineering Co., lob Boylston St., Boston.
Strong, Carlisle

& Hammond

A FAN OF UNEQUALED STRENGTH
AND EFFICIENCY, COMBINED WITH A
MOTOR SUITED TO THE REQUIREMENTS OF THE SEVEREST CONDITIONS

Co., Cleveland.

Bronze SmeltingCo.Qmited,
2200 Washington AVE.,PHiLADELPHiA.
"ELEPHANT BRAND PHOSPHOR-BRONZE'
Jhe Rhosphor

REG.TRADE MARKS
'

,)

SbiuI for Circular Mo. 153 Y.

American

INGOTS,CASTINGS,WIRE,RODS,'SHEETS,ETC.

— DELTA METALFORCINGS
CASTINGS, STAMPINGS

.'//urjUnSicif

/X

and

"

MEW rORK.

The

THE HANDY ELECTRICAL DICTICNARY
L.

WEBER, M.

Write

LOMDOM.

CHICAGO.

Electrician Publishing Co., 510 Marquette Bldg.,

Chicago.
BY W.

Company,

Biovirer
DETROIT, MICH.

Headquarters for

all

latest Electrical

Books.

for Catalogue.

E.

225 PACES, SIZE 2!ixS INCHES.

Price:

(

1

Cloth Binding, - - - - 25c.
Flexible Leather Binding, 50c.

MANUFACTURERS
Contemplating establishing: plants
West should take advantage
on

This is a practical book in a convenient vest pocket size; alike suitable for workman, student or anyone employed or interested in the electrical science. It contains
clear, concise do6nitions of every used electrical term or phrase and is sold at a price
within the reach of

in the

of a location

all.

Promptly Mailed on Receipt

Electrician PuBLISHINB Co.,

of Price.

SIO Marquette BIdg., Chicago.

SAMSON TURBINE

Chicago & North-Western Ry.
which reaches the famous

WATER POWERS,

UNEXCELLED FOR DRIVING

COAL FIELDS,

ELECTRICAL IVIACHINERY.
Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

Wc build these Turbines in all Sixes and Styles, on Upright or
Horizontal Shafts, lingleor in pairs, belted or direct connected.
WHITE DCPT.
FOR CATALOG.

JAMES
LEFFEL &
SPRINGFIELD,
O., U. S. A.

IRON ORE RANGES,

HARD AND SOFT
LUMBER DISTRICTS
of the West and Northwest, and
affords the best means of transportation to the maritets of the world.

CO.,

LARS APPLY TO

FOR FURTHER

MARVIN HUGHin.

Jr..

E. D.

Freight Traffic Mgr.,

CHICAGO.

BRIGHAM,

Gen'/ Freight Agent,

May

2,
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K'a^eWHITE^S'L'lg
of all sizes.
Let us quote you prices.

PACE & HILL CO.
1235 Guaranty Uldg.

MINNEAPOLIS, MINN.

POLES AND POSTS.
.A-b'ben'tion!
The Holcomb-Lobb Company have

retired

from

the cedar business and we have purchased their entire
stock of cedar posts and poles, also their principal
yards at Marinette, Wisconsin, and Masonville, Mich.
This places us in a very advantageous position,
giving us in conjunction with our own yards, local connections with all the trunk lines on the northern peninsula.
are prepared to make attractive prices on
mixed carloads of posts and poles as well as in straight
carload lots.
Our great specialty is the pole business.
Our stock is the very best. A trial order will demonstrate this fact.
Let us hear from you.

Dynamo Tender Becomes Superintendent
Through
When

We

I.

C. S.

This is but one of many hundred indorsements, provinjr that our students sucOur new free booklet, "1001 Stories of Success," gives the names, addresses.
and progress of over a thousand other students whom we have placed on the road
to prosperity. Every student of the I. C. S. is entitled to the assistance of the
Students' Aid Department in securing advancement or a new position. Our
Courses cost from SIO up. Terms easy. No books to buy. Start TODAY to

ceed.

YARDS:
Chicago, III.
Spalding, Mich.
Metropolitan, Mich.
Felch Jet., Mich.
Blaney. Mich.
Raber, Mich.
Escanaba, Mich.
Masonville, Mich.
Marinette, Wis.

the

enrolled in the Electric Power and Lighting Course of the
International Correspondence Schools, I was employed as engineer
and dynamo tender by the Walton Electric Company. After studying
my Course for about six months, I showed my Certificates of Progress
to the President of another company and was given a position in which
I have entire charge of an electric-light plant.
My salary has been
almost doubled since I enrolled. I believe that I owe ray advancement
entirely to the I. C. S.
Walter H. Daily, Walton, iV. V.
I

Wm.

Mueller

Company

rise!

Fill

1211-12-13 Marquette BIdg.

CMK

Out and Send

me,

free, a

-

POLES AND POSTS.
BOOKS.
IDAHO
CEDAR POLES.
LOW PRICES. LONG LENGTHS A SPECIALTY.
PUBLISHING

I

WESTERN LUMBER & POLE

CO.,

Electric-Lighting Supt.
Electric-Railway Supt.
Telegraph Engineer
Telephone Engineer

Wireman
Dynamo Tender
Motorman

BUY YOUR BOOKS FROM THE
BIdg.,

MOW!

copy of "looi Stories of Success," and explain how

Mechanical Engineer
Mechanical Draftsman
Refrigeration Engineer
Steam Engineer
Marine Engineer
Civil Engineer

Electrical Engineer
Electrical Machine Designer
Electrician

BIO Marquette

Coupon

INXKRNATIONAI. CORRKSPONDKNCE: SCHOOI^S,
Box 1002, SCR^NTON, PA..
si;nd

ELECTRICIAN

in the

•

Narne^

,

St.

-

can qualify

Sanitary Engineer
Contractor and Builder
Archhteotural Draftsman

-

Architect
Cotton-Mill Supt.
Woolen-Mill Supt.
Textile Designer

I

Chemist
Sheet-Metal Draftsman
Bookkeeper
Stenographer
To Speak French
To Speak German
To Speak Spanish

City-

and No..

COMPANY,

CHICAGO.

J^ jW<lX->

^*-*^

v3^

MONTANA.

.^L/U(>tC'

't^^'*'^

<ua.-.*>

Jo

A/v^

cjCtZe^^tA'>-v-<j

'ii

Main Office, DENVER, COLO.

Buy

Direct

from

OUR CABLE BOXES
are

made

of ijs-inch finished lum-

ber, all joints tongued,

grooved and

white leaded, doors framed, hinges
and locking device bolted and
riveted.

Manufacturer

the

OUR SERVICE SWITCH and
FUSE BOXES are asbestos
lined.

No

danger of

fire

through burn-

ing out of fuses.

Painted two coats of asbestos
paint inside; two coats of white lead
outside; can be furnished with any
make of terminal head.

Lock nut cable

terminals, lightning arresters or combination cable
terminals and protectors used by
the largest telephone companies.

Made

according to Board of Fire

Underwriters' specifications.

Our

We

is

yearly contracts.

make up and

carry stock, sliip.

specialty

ping as required.
Order our Calpa pins, substitute
for locust.

Estimates promptly furnished.

E. J.

NOBLETT

We

make

special insulator pins for

li

gh \oltage transmission

CO., 898=902 35th St.,

lines.

CHICAGO.

:
:

i

—

'
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and

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

Wholesaltrs of

I

A

White Cedar

INk

1903

2,

CEDAR POLES

Predueers

1/

May

C.M.WORCESTER

Products.

CO.

MARINETTE.WIS.

CROSS

BERTHOLD

POLES.

& JENNINGS,
ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

80

Chemical Building.

ft.

-STANDARD TIE COMPANY,

Wmen

ARMS.
LONG LEAF
PINEAND

Cedar

FIR.

TORREY
CEDAR CO.,

'^""*iri'.To'i?:a^o'hr'"''"

on

Figuring

CEDAR

POLES

CEDAR

IDAHO POLES
CEDAR

8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. long,
7 in. and up tops. Must be moved.

POLES

Large stocks Michigan White Cedar
Poles. Write for Prices.

FOR

Pendleton &G1LKEY

PRICES

PRODUCERS. MINNE:AP0LI5,M|NN.

FRANCIS BEIDLER &

A. P.

519 W. 22d

HOPKINS &CO.

IN

TOOLS.

tells about them.
Get
It is of Interest to all linemeu.

SONS,"-'Jmcl*<li>^"iS''-

CEDAR
H. M.

CO.,
III.

THE

WESTERN

ELEC-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

a copy now. FREE,
Headquarla'S for Linemen's Tools.

&

Chicago,

TRICIAN OBIAIN MOST EXCEL-

Our Tool Enob

MATHIAS KLEIN

St.,

POL^ DEALERS ADVERTISING

ESCANABA, MICH.

M.KLEIN & SOU.

LINE BUILDERS'

Poles

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

POLES,
POSTS,

CEDAR POLES
SED^^.-iiii"^;:"^
UPON

TIES,

A. E.

SPECIAL PRICES

LOUD'S SONS CO., Au Sable, Mich.

—

•

1

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-3i-32 lumber Exchange, Minneapolis,

POLES

W.

C.

STERLING & SON,
MONROE, MICH.

Minn.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

n
MER LumDcn
liMRrR on
m. nil
ruLmcif
u. M
bu.,
I

merchants' national
bank bldg., Chicago.

BEATS THEM EVERY TIME

!

what thB engineers say about our
JUNIPER POLES as compared with all other Poles.
THE STANDARD POLE &TIE CO., 505 Venezuela Bldg., New York.
Thst

Is

Southern Cedar
NO ROTTEN BUTTS.

Are t he Best.

POLES

D. W. PHELAN,
277 Broadway, NewYork

MICHIGAN WHITE

LARGE STOCK.

KELLOGG SWITCHBOARD & SUPPLY

CO., Chfcago.

]\Iay 2,
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25

CEDAR- PDLES
BROS. CO.
LINDSLEY
(MICHIGAN POLES) CHICAGO.
ADDRESS

INqUlRIES TO

GENERAL OFFICES

f

YOUR POLE ORDERS
is£=E=
MAKE

^

MALTBY LUMBER COMPANY, 509 Phoenix

j

the chance of trouble.

When

it

isn't

riL,'ht,

we

it

right.

CO.
THE LINDSLEY BROS.
E. WASH.

(WESTERN

=

:

Better write us at once.

Bay City, Mich.

"J^SK

C^X

SPDKAN

)

1
'

/rgg^Wa^T^^^ >^-»ii^~^^^^.nilr^<IB^

[

Biocic,

P DUES

TRIBUNE: BLDG. CHICAGO.

>

^^:^'^d£iz^:z'zzc

«JS."

Vv 1^JJf^^«'.JV//7^/l^b^^!^>y7^^^

^

*^

^^^^

^^

^^\*i^*^ *•

Ck<^^

MORSE CEDAR

CEDAR POLES

IDAHO, WISGOHSIN,

......

MIGHIGAM

CO.,

FOR TELEPHONE, TELEGRftPH,
ELECTRIC

TROLLEY.

LIGHT,

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YAKDS IN IDAHO ASK, AT WASBBIEN. PI.IjMM KR AXD llRUtE, WISCONSIN.
GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.

JOHN. H. FOWLER

1P>iJ^Mruot^

Qj^tsf^isu

Washburn. Wisconsin, and
Offices.
Branch ni«*...i
I sp„nj,„j,j,33„|„g,„„
D..^..,!.

$A\^{ywwftV o^jvew

POLES

IN

FOWLER-JACOBS

^.

WHITE

WHITE CEDAR POLES
Hall L.Brooks

MENOMINEE,

C.J.

HUEBELCO.,"'"

tomahawk,wis.

ICH.

POLES, TIES, POSTS. '"',S,°r.
PRODUCERS.

We

GO.

want your Inquiries alwaySo

YEARS'
TEN
b \J V^ \/ W TPINS
l¥ W
MAKING LOCUST
EXPERIENCE
enables us to
better,

lit

IN
know what we are

better,

best that grows.

and

last ioneer

I
I
when we assure you that our pins will shed water
Then there is a difference in timber. Ours the
LOCUST PIN MICA CO., Franklin, N. C.

talking about

than othprw.

CAROLINA

&

Ji*Wl|"il'W«W"lW«

CEDAR POLES
THE

LOW

UARQE STOCKS

WHITE AND'

Valentine-Clark Co.

PRICES

DAR POLES

234 La SaUe StPBBt, CHICAGO
YARDS:

-'--*'^-'"^

iA
CHICAGO LUMBER

& COAL CO.

II29-30-3I LUMBER EXCHANGE
1,000 7-INCH 25s TO MOVE AT A

YARDS AT:
WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
Write Us tor Delivered Prices.

,

MINNEAPOLIS, MINN.
LOW PRICE.

POLES
(WHITE CEDAR.)

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber of

Mew London, Wis,
-.-.. ^^*.^^.J

Creea Bay, Wis,

PlnconnlitBr Mich,

Commerce, CHICAGO,

ILL.

WRITE FOR PRICES.

THE

0. C.

LUMBER

CO.,

VULCAN MICH.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY BROS.' SPUR, MINN.
I

Idaho Cedar Poles shipped direct from Idaho.
Oregon and Washinaton.
'
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The Nernst Lamp
The

excellence

any product depends largely upon

of

the facilities afforded for

Nernst

Lamp Company's

its

manufacture,

Factory, Pittsburgh, Pa.

d^

d^

^

Present capacity 500 lamps per day.

Daily output 3,000 Glowers; the equivalent of 9,000 sixteen C. P. incandescent lamps.

This well

lightedt

out with every

commodious

modern

finished article as

factory

facility

equipped through-

is

The Nernst Lamp.

Electrical

latest

development in

telling

electric lighting,

or write nearest Sales Office of Nernst
New

d^

Supply Dealers

about the Nernst Lamp, the

Pittsburgh: Fayette St. and Qarrlson Place;

d^

d^

Will mail to any one interested our illustrated booklet No. 6
all

out such a

for turning

York: Equrtabic Bldg:.; Boston: Board of Trade BIdg.:
Chicago: National Life BIdg.

Lamp
Philadelphia:

Co.
Real Estate Trust Bldg.;

2,

1903

4
f

May

2,
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UNION COLLEGE

\

Scnenectady.N.Y.

ENGINEERING SCHOOL, ESTABLISHED
Courses

Civil

^

Founded 1795"

f""f

—T—T^'T" f — f" — — —T—
f

f

f

1845.

and Sanitary Engineering
PROF. O. H. LANDRETH

i

K!"4'c;,onof

Consulting Engineer Nipw York State Board of Health.

Underffradatte

and Graduate Courses

in

i

Electrical Engineering
8rrtr,i'o'„%f

PROF.

C.

p.

STEINMETZ

Special Electrician General Electric Co.

Exceptional

For information

facilities offered

the

through the co-operation of
the General Electric Co.

President

address
Dean

or

Union College.

::

of

::

i

::

•V*m«MMWMMWMAAMiMWMnM«H«

20th CENTURY

I

LAUNCHES
Spring will soon be here and
TCilI want a launch, a lail
boat, a row boat, or a canoe.

LOWER. PAR.T OF FORM C ARC LAMPS

you

LET US FIT YOU

OUT.

i

RACINE BOAT

CONCERNING

GLOBE BREAKAGE
GLOBE BR-EAKAGB
1st

— Careless

2nd

MANUFACTURING COMPANY

IT

IS

CAVSED BY

lamp trimmers.

— Defective globe holder.?.

MAVtBElMINIMIZED BY
1st

— Discharging the careless trimmer.

2nd— Specifying "Form C Wood Arc Lamps."

i
BOX
The
craft.

13,

ideal

The

Speedy,

RAGINE, WIS., U. S. A.

i

finest

safe,

1

15 FT. FISHING LAUNCH,S150.00

FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00
16 FT.

Send 10 cents
trated

inner globe holder of
arc

lamps

Form C

eliminates this

cause of globe breakage.

globe as surely as a dash of

The form of gas cap used on
Form C lamps will not break
globes. The globe seat retnains

cold water on a

at

Clianges

in

temperature

of

liot glass.

will heat
and
If fastened by
ordinary thumb screws they
are sure to be broken when
screws are tightly set.

Outer glolies
must expand.

the temperature of the globe.

Tliree leaf springs mounted on
the ends of thumb screws in
the outer globe holder of Form

C lamps permit expansion
'

f

globeiwithout breakage.

OUTER. GLOBE HOLDER-

i

for 8o-pag* illai-

catalogoe giving

REMEDIES:
Tlie iliree-point contact of the

inner globe seat will crack a

gentleman's pleasure

lanncb that floats.
simple and reliable.

.CAVSES:
Large contact of heated metal
on heated glass causes discoloration and breakage due
to excessi\'e or uneven heating.

the truth

io detail aboDt the best boats bnilt.

jB//^^l
BARE COPPER WIRE.

k,

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
MAGNET WIRE.
LAMP CORD.

i

""^^iPP
FORT WAYNE

RDEBllND

ELECTRIC WOR.KS
Mar\ufo.cturers of

POWER CABLES.

TELEPHONE CABLES. .
OFFICE WIRE.
JOHN A. ROEBLING'S SONS CO.,
TRENTON,

AGENCIES AND BRANCHES:

N.

h

4.

FORT WAYNE.

i

Wood Systems,

MAIN OFFICE AND FACTORY:

INDIANA

]40

J.

NEW YORK.
SAN FRANCISCO.

CHICAGO.

CLEVELAND.

PHIUDELPHIA.

ATLANTA.

4^

4^44^M^4j_4jj.4.

WESTERN ELECTRiaAX
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KARTAVERT.
ILLIS-GHALMERS
CHICAGO,

HARD AKD FLEXIBLE FIBER

CO.,

U. S. A.

MAXUPACTOEBD BT

REYHOLDS
CORLISS
ENGINES
For

Highest grades for electrical insulation and mechanical purposes, in sheets,
tubes, rods

and

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.

IDEAL FIRE PROTECTION FOR ALL

Air

ELECTRICAL APPARATUS.

Power Purposes

Highest Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

AIR COMPRESSORS.

MONARCH
247-249 Peart

H-U.

Wilmington, Dil.

VULCANIZED FIBRE

of

PUMPS AND

SHEETS. RODS AND TUBINQ.

THE KIRTAVEIIT MAIIUFACTURIlie CO.

Sole Builders

RIEDLER

IN

For Electrical and Slecbanlcal Purpose.^, Railway Dust Guards, Wasbert
and Packings. Patent Insulating Cleats.

FIRE APPLIANCE CO.,
New York City.

St..

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

STURTEYANT
ELECTRIC FANS
In 100 types and sijes.
Special designsJkrrequirements.
We buildiothjan and motor.

Sendfor Bulletin

H

>

\AjUtXnAAj

LtyM^

r*ut*^)>A>.n>y_

<!

B.F.STURTEVATST CO.IiOSTON.

AEW YOUK

PHILAl>tLPHIA.

•

^Black Diamond
4^'

r

.0

File

•

L.OKDON

^
Works'?

Inc. 1^05.

sS/^

HEATING

/D

VENTJ-LATJI\TG

r£^/Pf:/?4 J/'REAA/D Jim/Djrr f/A/orRABsowrr co.vrfim
FOR INDU!:. TRIAL AK'lJ PUBLIC BDII.DIKGS or ALL CI-AfiriFSj

Iweltfs

Medals
Awarded
\

at

(crrallonal

<
.

.

ON SALF- IX EVKRY 1.EADINC) BAROWAKK ^
THE r.\ITKl> STATEl* AS!I) CAXADA.
J^

4

B.

BARNETT COMPANY,

P^HILADELPHIA, PA.

4?
«S' «i3

|
^

BtJF.r-.^-..-.0
r.rEyv •i-'OFtK

FOHG'B COM FA

'

YOl.

Xnil.

?S^ S^X^'tffiiS

.$3.00 Per Aiiui.

SIIVIPLEX WIRES ANDCABLES.
^^^ Simplex Electrical

1137 Monadnock Block. CHICAGO.

lO State Street,

I

0.19,

CHICAGO INSULATED WIRE

CO..

10

1903,

9,

152-154

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

""""b^hixson""^'

Cents a Copy.

CHICA&Q.MAY

Bd^re

Co.,

&nd Insulated Wires and

BOSTON, MASS.

CRESCENT RUBBER INSULATED

WIRES AND CABLES
Nationml Code Htsndard,

CRESCENT INSULATED WIRE AND CABLE

TH£ STA9ri>AKI> FOK
BVBBBB IXSrr,ATIUN.

THE OKONITE
!!.'&S-?ii;^'^.f">'»8"«-

^^^

a'.-ii'HlSSr.llc";'.'"'"-

York.

"ffio*

I-T-E

\mos from 10 lights to 700. We sell

'ijOT rent.
'^'-'

CIRCUIT BREAKERS

t.

IN USE.

Bipolar and Multipolar Motors
from H to 50 horsepower. Uyna-

v

r

CO.,

and Factory, TRENTON, H.

THOUSANDS

Wires.

CO., Ltd.

253 Broadway, New

"ai"

63"bSjic°lay'street.

Sole Manufaoturers of
""o'.;"

Cables.

Galvanized Steel Strands.

1889—Paris Sxposition,
Medal for Bnbber Insulation.
1893—World's Fair,
Medal for Bnbber Insnlation.

Okonite Wires, Okonite Tape, Manson Tape, Candee

LAKE STR.EET.

Good

profits for agents.
Co., Troy, Ohio

The Hobart Elec.Mfg.

MAGNET WIRE

CUTTER ELECTRICAL CO.. PHILAUELPHIA.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

^p,RftN/>.^\

ROUND,

Paranite Rubber Covered Wires and Cables,

SQUARE

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

AND

TBLEPHONe, TELEaRAPH AND FIRE ALARM CABLBG.
All

Wires are tested

JONESBORO, IH».

at Factory.

RECTAN-

GULAR.
The Simplest, Most Practical and
Economical Turn-down Electric Lamp
ever Invented.

For Porcelain or Clay Insulating Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,
MOCADORE, OHIO.

The ECOIMOIVIiCAL
2—

For variation In llgtit turn bulb one
style I— Pull string for bright or dim. Stylo
or the other. Write for booklet and prices. Alt voltages and bases.

ECONOMICAL ELECTRIC LAMP

CO.,

I23 Liberty

St.,

.BSTAJBLISJiSD

18^/0.

way

New

York.

TRAOE MAIIK..

MANOPACTUBED BY

Columbus Insulated Wire and Brass Co.

COLUMBUS, OHIO.

AMERICAN" Ss"^

COMBINATION OF

ARE THE 8EST. Send

Stow

Flexible Shaft
AND

WUy^"-

i-i-.^

AMERICAN BATTERY CO.,

M.AA^^J>

MULTI-SPEED MOTOR.

EST-D iae9.

t

71 S. Clinton

Practically dust and water proof.
For Portalit*
DriUlne, Tapping. Beaming, Emery Grlndinc, etc
"Write for Catalogue

STOW MFG.
8C

CO., BInghamton, N. T.

* C«.

The Longest

SHELBY

USE SHELBY LAMPS.

^ESTIIH

Other makes are

N.

Best Efficiency.

USEFUL

LIGHT

LAMPS.

1900.

A TRIAL WILL PROVE OUR CLAIMS.
CO., SHELBY,

THE SHELBY ELECTRIC

In^fament

NEWARK,

Life at

Pat. Oct. 20,

FLATTENED.

EleotMcal

Waverly Park,

CO.,

LIFE

16 C. p. Horizontal are 14 C. P. Vertical.
7 C. P. Vertical.

IT-IT'S

Ill,

CHICAGO.

you want light to see objects below the lamp

THE COIL DOES

Chicago.

1702-1704
Monadnock Bidg.,

LIGHT
If

St.,

HART &

and Prices.

6«n'I European Agents^ Sellg, Sonnestlial
Queen Victoria Street, I^ndon, England.

for descriptive Circular.

Absolutely Non-lnfrlnging.
Protection Guaranteed.

Go.

O.

^/>e

J

BEST

J.

THE WESTON STANDARD PORTABLE
DIRECT READING

TORCH
For

Voltmeters and Wattmeters

is

LINEMEN

the one that produces the most heat

and

will not

blow out

in tlie

wind.

DOUBLE JET
TORCH No. 5

The TURNER.
GaLSolirve

Alternating and Direct Gnrrent Circnits
is

Are the only standard portable in.struments
the type deserving this name.
Write

for Circular

BEFUN— European

and Price

Weston

of

such a torch, and will braze Nos. 4
of doors easily. It is

and 6 wires out
wind proof.

List.

Electrical

Instrument

Co.

The Turner Brass Works

Ritterslrasse No. 88.

LONDON— EllioH

Wnaton Stiinlard Portable

i>ir<'ct-

dug HHil Dlr.^ct- Current Circuit..

PARIS.

23 N, Franklin

Bros.. Century Worlis. Lewisham.

FR4NCE-E.

H. Cadiot. 12

Rue

St.

Georges.

HEW YORK OFFICE-74 COrtlandt

CHICAGO.
St.

St.,

No. 5 Double Jet Giiollae Torch.

Send

for Illustrated Catalogue.

We make a full 4Ine ol Torches.

$7.00

:

:

WESTERN

ELECTRICIANS'

STANDARD

-May 9, 1903

VITRIFIED

CONDUIT GO.
39-41 Cortlandt Street,

NEW YORK.

LARGEST FACTORIES
EXCLUSIVELY

.

CONDUIT

IN

THE WORLD

AND

.

.

INSULATORS

ANNUAL CAPACITY
Single Duel.
Z.

4.

3,

Multiple Duct.

Manhattan

26,000,000

Ft. Conduit.
10,000,000 Insulators.

6 and 9 Duct.

Ttiird Rail Insulator.

COMMERCIAL ELECTRICAL SUPPLY
1000

MARKET STREET,
ACE NTS

Missouri
Texas

Iowa

Southern

Louisiana

Mississippi

Illinois

F

O R

ST.

CO,

LOUIS MO.

'

Kansas
Alabama

Nebraslta

Tennessee

Arkansas
Kentucky

and the
Territories

Alternators
37 to 1,500 K.

W.

Write for Detailed Description.

Christensen Engineering: Co.
250 K. W. 3-PhUfi "Ceco" AlternBtor.
ChlcnEO
Old Colony BIdg.

Milwaukee

Pittsburg

OelUUy &

Co.,

Timea BIdz.

—

May

9,

—

'
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Theelectric StorageBatteryGo.
PHILADELPHIA
MANUFACTURER OF THE

Hccumulator

'Cbloribe
For Central

Stations,

Railways,

Electric

Fire Alarm, Telegraph,

Lighting and Power Stations,

Isolated

Train

Lighting,

etc.,

etc.

PRICE LISTS AND DCSCRIPTIVK BULLETINS FORWARDED UPON REQUEST.

SALES OFFICES

NbW YORK,
100 Broadway.

PmLADBLPHLi,
Allegheny Ave.

BoSTOK,

60 State

CHICAGO,
Marquette Bldg.

St.

andl9lhSt.

BALTIMORE,

ST. LOUIS,

Continental
Trust Bldg.

Walnwrlghl Bldg.

American Steel
New York

Chicago

SAN FRANCISCO,
Nevada Block.

ClEVELAHU,
Citizens'

BIdg.

G. F.

HAVANA. CUEA.
Greenwood. Manager,
34 Empedrado St.

& Wire Co.
San Francisco

Denver

Worcestor

BARE AND INSULATED

ELECTRICAL WIRES
We always carry

a large stock of

CARBONS

WEATHERPROOF WIRE
for

prompt ibipments.

CONSUMERS CARBON

Samples

and prices on application.

AMERICAN INSULATED WIRE
AMERICAN BRAND

& CABLE

Main Office and Factory:
241-247 S. Jefferson St.. CHICAGO.

WtATHERPFiOOF WIRE AND CABLES

LANCASTER, OHIO,

CO.

Carbons

and

of all kinds

CO.

U. S. A.

for all purposes.

ILL.

For Incandescent Lamps
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
W< tell PUTINUM In any quantity, either large or small. We buy PLATINUM or anything
containing PLATINUM, In any quantity.

and

Everything

MANUFACTURERS OF PLATINUM
Newark. N.

New York

J.

Office.

IN

120

Else.

ALL SHAPES.

Liberty Street.

ALPHABETICAL & INDEX TO ADVERTISEMENTS.

Akron Smoking Pipe Co
1
Allen Company, L. B
15
Allis-Ctialmers Company. ..28
Alphadnct Mfg. Co
15
1
American Battery Co
American Blower Company. 22
American Conduit Company. 7
21
Amer. District Steam Co
Amer. Electrical Heater Co.. 28
19
Amer. EL Telephone Co
American Electrical Works.. 15

Amer.InsuLWire&CableCo.

3

AmericanRefl-A Lighting Co.l3
Amer. Steel & Wire Company 3
Arnold Elec. Power Stat. Co. .20
AQtomaiic Klectric Co
18
Badt.F. B
Baker <& Company

20

Baker&Co., W. E
Bamett Company,

20

Barron

&

3

6.

&

H.

. .

.28

—

Co., J. S

Beardslee Chandelier Mfg. Co.
Beidler & Co., Francis
24
Berthold & Jennings
24
Bossert EL Coustmction Co 10
Brooks, Hall L
26
Brown. Chas. L
20
. .

Bryan-Marsh Company

—

Wm. H

20

Bryan,

Buckeye Electric Company..—
Buffalo Forge Co
28
Burch, Edward P
20
Butterfleld, J.

P

—

Camp Company, H. B
Carman & Co., Charles Whitney.

7

20

& Alton Railroad .... 17
—
C.&N. W.E.R
Chicago Die & Electric Co.. .28
Chicago Edison Company .4, 16
Chicago

Chic. Fnse Wire & Mfg. Co.
Chicago Insulated Wire Co

.

.—
l

Chicago Lumber & Coal Co.. 24
C, M. & St. P. R. R
22
Christensen Engineering Co. 2
Clark WireLTeia Tel Co.,T. E.18
Columbia Incand. Lamp Co.

—

Columbus Ins.Wire& Br. Co. 1
Commercial Elec. Supply Co. 3
Consumers Carbon Co
3
Continuous Rail Joint Company of America
15
Coolidge, Marshall H
25
Crescent Ins. Wire

& Cbl. Co.

Crocker-Wheeler Company

1

8

.

Cmmb & Company, W. H .... 20
Cutler-Hammer Mfg. Co
Cutter Elec.

8

& Mfg.Company

J

—

& W.

Fuse Company
Dearborn Drug & Chem. Wks. 22
Diamond Meter Company
Dickey-Sutton Carbon Co. ... 11
Diehl Manufacturing Co
6
D.

—

Dixon Crucible Co., Joseph,. 22
Duncan Electric Mfg. Co.... 4
Dustin Co., Chas.

E

17

Economical Elec.Lamp Co... 1
Edison Decorative & Miniature Lamp Department
14
Edison Mfg. Company
7
Edwards & Company
10
Electrical Engineer Institute.
Electric Appliance Co

14

Carney Bros. Co
25
Carolina Loc. Pin A Mica Co. 25

Electric Storage Battery Co.. 3
Electrician Pub. Company. . .20

Central Electric Co
6
Central Manufacturing Co.. .24

Empire Wire Co
15
Ewing-Merkle Electric Co.. .10
Fahnenstock Transmitter Co.l8

Ch&se-Shawmnt Company... 10
CheiapeakeA Ohio By
21

Faries ManufacturlngCo.... 5

Farr Tel.
Const. Supply Co.—
Felt&Co., Chas. E
Field, C.J
7
"For Sale" Advertisements.. 16

—

Wayne Elec. Works., Inc.27
Fowler, John H
25
Fowler-Jacobs Company
25
Franklin Eng. & Elec. Co ....
Ft.

ply

Company

19,

Klein & Sons, Mathias
Kohler Brothers

Kokomo TeL & EL M.
Kuhlman Electric Co

N. Y. Safety Steam
Nickel Plate Road
Noblett Co., E.J

24

Norton Elec'l Instrument Co.28

20

Co... .18

Page

LefEel

& Co., James

Leslie

A

. .

—
—

.

—

Hart & Company
l
Hart Mfg. Co
28
Hartford Steam Boiler Inspection & Insurance Co ...
Helios-Upton Company
23
Hobart Elec. Mfg. Company. 1

—

.

Hofifman, G.

W

16

—

Holmes Fibre- Graph. Co
Hopkins & Co., A. P
Huebel Company, C.J
Humphrey, Henry H
Illinois Electrical

24
20

Mfg. Co,.. 16

Illinois Electric Specialty
Illinois

24

Co.—

Maintenance Co

16

Incandescent Electric Light
Manipulator Company
Independent Incan. Lamp Co.
Indiana Rub. & Ins. W. Co. ..
India Rubber & Gntta Percha
Insulating Company
Intemat'l Correa, Schools ,
International TeLMfg. Co.

.

of

1

—
—

C

Lindsley Brothers Company,. 25
Loud's Sons Co.,H. M

—
—
—

-.22
.

—
15

ct

Palste

Hill Co
Co.,H.T

23

Matthews & Bros., W. N
McBride Mfg. Co
McLennan & Company, E

Phillips,

14

McNamara

17

8

Brothers
Mechanical Appliance Co

17

Mechanical Boiler CleanerCo.—
Metropolitan TeL & El Co. ..18
Mica Insulator Company
Michaels & Hilly
20
Midland Elec. Co
Minnesota Electric Co
16

—
—

Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad

.

.

16

—

—

13

Monson Eurmab Slate Co
32
Moon Mfg. Co., The
19
Morse Cedar Company
2J
Mueller Company, William, ,23
Mnnsell A Co., Eugene
14
National Conduit & Cable Co.ll
National India Rubber Co, ..—

Nemst Lamp Co

—

New England Butt Co
New York Central Lines
New York Ins. Wire Co

20
16
8

JWdL-v^eirtlsexxxexx^s

20

24
Sterling Electrical Mfg. Co.. 7
Sterling Electric Company...—
Sterling Varnish Co., The.... 5

Stromberg-Carlson TeL Mfg.

24

15

W

Stow Mfg. Company

25

W

LeRoy

& Son, W. C

10

Phelau, D.
Phelps Company

Manhattan

Sterling

24

Elect'l Supply Co.l5
Marinette Iron Wks. Mfg. Co.22

& Roller
Maley, Martin
Mai tby Lumber Company ... 25

Stanton,

Stewart Electric Co., John A. 17
Stllwell-Bierce & Smlth-Vaile

—

Machado

Standard Pole & Tie Co
25
Standard Tie Company
24
Standard Underg. Cable Co..—
Standard Vitrified Cond. Co. 2
Stanley Instrument Co
13

14

Paragon Fan & Motor Co
Parsell& Weed
Pendleton & Gilkey
Perrizo & Sons

.

.

Xxk.43.eac

9

..19

Jeffrey Manufacturing Co.
Jewell Electrical Inst. Co..
Johnston, Thomas J

9oi? Ola.ttAi£l^<S.

,

.

—

Co., A.

24

l8

25

General Electric Company ... 4
General Incandescent Arc
Light Company
General Incand. Lamp Co ....
Gould Storage Battery Co ... 6
Great Western Smelting &
Refining Company
Green Fuel Economizer Co. 21
Gregory Electric Company ... 16

.

Lumber Company

2i

Leather Preserv. M. Corp.... 22

,

O. C.

13

23

Okonite Company, The
1
Orne Electric Co
20
Osborn-Morgan Co
10
Osburn Flexible Conduit Co. 1

15

—

Fulmer Lumber Co. D. M.

Power Co.l5

24

Kartavert Manufacturing Co.—
Kellogg Switchboard & Sup-

Company

21
i

Company

19

10

Sturtevant Company, B. P.. .28.
Superior Cedar & Lumber Co,24

Eugene F

15

Swedish-American

Phillips Insulated

Wire Co.. 15

—

Phoenix Glass Company
Phosphor-Bronze S. Co

22

M

Pignolet, L.
Pittsburg & L,

Porter Cedar

14
S.

Iron Co

Company

Racine Boat Mfg. Co
Relsinger,

le

23
1

25

Union College

24

Valentine-Clark Co., The....—
Vulcanized Fiber Company 28

37

—

Hugo

Tel. Co.. 18

Thompson Son & Co
Torrey Cedar Company
Turner Brass Works

Replogle Governor Works.. .23
El. Flasher Mfg.Co.—
Reynolds, W. T
25
Roebling's Sons Co., J. A
37

27

. .

Waclark Wire Co

Wagner

Electric Mfg.

.16

Co

5

Reynolds

Walsh's Sons

Rooney-WeslburyEl.Lmp.Co.U

—

Warren Elec. Mfg. Co
n
Western Electric Company... 7
Western EL Supply Co. 12, 13
Western Lumber & Pole Co. .23
Westinghonse
Electric
A

Sawyer-Man Elec. Company.—
Schott,W.H
20
Schureman & Hayden
16

Weston Electrical Inst. Ca .. 1
Whitehead Machinery Co, ...16

Shelby Electric Company .. i
Simplex Electrical Co., The.. 1
Simplex Elec Heating Co.. 15
22

Whitmore. A. E
24
Wilmerdlng, C. H
Wisconsin Central R. R
21
Worcester Company, C H..,,24

14

Yost Writing MachlneCo....—

14

Young. A. B

& Company

16

.

Safety Ins. Wire A Cable Co.
Sargent & Lundy

14

.

.

Smith Co., S. Morgan
Sprague Electric Company.
Standard Elec'l Mfg.Co

See

. .

X*^L^$e O.

Manufacturing Company25,26

—

17

:

WESTERN ELECTRICIAN

If

you want Wires or Cables insulated

May

writh

buy

....

you

should
Complete stock

H^

1903

^ ^LM

the

HIGHEST CLASS INDIA RUBBER

INSULATION

9,

of

sizes constantly on hand
for sale at lowest market prices by
all

CHICAGO EDISON COIVIPANY,
WRITE FOR PRICES.

139

ADAMS STREET, CHICAGO.

•.•*jt^j«^jt^^jJj«^^jtjtj«^^jejtj*^^^,»^^^jejt^^j!^jt^jtjtjt^^^^^^^^jt^jt^jt^>^^j!^^^^^^^j{jt^j«j«^jtjtjti

GENERAL ELECTRIC COMPANY'S
Type H Transformers.
CORE TYPE— OIL COOLED.
Among the refinements
Type H Transformers are

in construction

which characterize

The Vacuum Drying and Compound

Filling Treatment of
"Separately Wound" Coils {with Subdivided
Primaries) which are insulated before being placed on the
core. U shaped core punchings (minimizing joints).

the Coils.

Section

Through Type H

Transformer.

These features

all

contribute to the durability and high efficiency for which Type

GENERAL
Chicago Office:

H

Transformers are famous.

OFFICES, SCHENECTADY, N.

Monadnock Block.

Y.

Sales Offices in all Large Cities.

sf:?jf'jf:?K'sP»e'jP>rjP:PK':?aP»s'»f':«'sPj?:P»?:?k"':*'*?'8<':«'s?j?j?K's?K'4?:?»?a?>r:?:«'»?:?^:?:«':?!?j?s>'8?:f':f'js^

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRE NT LIGHTIN G AND PCWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
SENSITIVE

GOOD MAGNETS
LARGE DIAL

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

JNlay 9,

WESTERN ELECTRICIAN

1903

SAVING CURRENT

SAYING MONEY.

IS

THE GREATEST SAVING

IS

MADE BY THE USE OF

"OKONITE"
WIRES, CABLES AND TAPE.

TRADE MARK

CENERAL
SALES

264=266=268=270 FIFTH

^.„„.
CHICAGO.

AGENT

AVENUE,

STERLING
EXTRA INSULATING VARNISH.
Extra Black Finishing
TarniBli*

Sterling:

Sterling:

THE STERLING VARNISH
Pittsburg, Pa., U. S. A.

Black Air Drying Varnish,
Sterling Black Core Plate Tarnish.

CO.,

THE STERLING VARNISH CO.,

Brougham

St.,

Blackfrlars Road, Salford, Mancliesler, England.

Motors

Diehl Fan

FARIES ADJUSTABLE
^^N^
ii^'

LAMP HOLDERS

Permit the Electric Light to
be instantly placed where it

needed.

JIade for shop, factory,
store, ofBce. residence -in fact wherever the incandescent lamp is used.
is

WE MANUFACTURE:
Portables,
Chandelieps,
Brackets,
Desk lamps.
Clusters,

Canopies and
All Sizes and Styles of
Shades and Reflectors,

Goods cawried
by all orlnclgtal
Jobbers,

Send for
Catalogue Mo. tO,
Just Issued,

FARIES MFG.

DECATUR

CO,,

ILL.

Catalogue No, 46.

THE NEW DIEHL FAN

O-X-

lights; 2 or 3 speeds; special Nyssa wood
blades; artistic design. Our 1903 catalogue shows 4 designs
of ceiling, also new desk and the Coleman device. Sendforit,

with or without

1

DIEHL MANUFACTURING
BRANCHES: New

York,
Philadelphia, Boston.

^ipv^ipinwv''

<>

CO.,

Elizabethport, N. J.

ipiipv^v^nwv"!! v^wv^^^^pviy^

SOME
OF THE REASONS WHY
OUR
MOTORS ARE BECOMING SO POPVLAR AND GIVING
SUCH UNIVERSAL SATISFACTION

1st

— They are single phase, self-starting.
— The only operation necessary to start them

is to close either the primary or secondary circuit of your
system by means of a double pole switch located at any convenient point, however distant from

2nd

the motor.

3rd
4th

— They require a minimum amount of attention.
— The cost of maintenance is negligijjle.
cost of installation is low, only requiring one transformer and two wires to supply current to the
motor, whether on single or multiphase circuits
The transformer losses are less than with a multiphase motor.
They are so constructed, of the best material, that they are always ready to run, and the most inexperienced can operate them with perfect results.

Sth— The
6th
7lh

—

—

If

you

v.'ovjid

kr\o>vmore

of their saliervt foa-tvjres, write vjs

MFG.
WAGNER ELECTRIC
MO.,
ST. LQVIS,

-^-*'—*'—---*•--•'

-'-^"**--*'

•

"--*>^-'>

'-^->^*^^-*--

CO.

U. S. A.
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WESTERN ELECTRICIAN
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RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

nfei^l

nnill

n C F-M-F ROn'^TFR '^YftTFMfi

^3

cAi oc

nBCimc.

Chicago, Rookery Building
Century Electric Company, San Francisco, Cal.
Pittsburg Bnglneerlnj:

Boston, 53 state street

at«^l

^^^^^KwA||||ffidigUI&|lfiS^^H

^^^^
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9,

WOHKS

"

TRADE MARK.

Bullmtln Mo. 2, dmrncrlblng

New York, 25 West 33d Street
Company, Pittsburg, Pa.

DbPbW, N. Y.
"OOULO BOOSTER SYSTEMS." on
:

application.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adlnsters, Inc. liamps.

Manipulator Co.

Inc. El. Lt.

Anchors (TeL A TeL)
Matthews

I^i£ht Plants.
Crocker-Wheeler Co.

Bro., Vi\ N.

Si

Anniinc i atorfl.

Ft. Wavne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Central Electric Co.

Edwards

Condnit Rods.
Barron & Co.. Jas. S.
Contractors and Electric

A Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Babbitt lletal and Cross-Arms, Pins and
Solder.
Gr.

^^ . ^
Western Sm. and Refg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards

& Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co,

Western Elect. Supply Co.
Western Electric Company.

Cnt-Onts and Switches.

Bells, BuKzers, Etc

Bossert Elec. Const. Co.
Central Electric Co.

Central Electric Co.

Edwards & Company.

Chase-Shawmut

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Belt Bresslng.

DUon

Crucible Co.. Jos.

Leather Preserver Mfg. Corp.
Leather'preserver Mfg. Corp.

Bloirers.
American Blower Company.
Buffalo Forge Co.
Sturtevant Co.. B. F.

Boats.

Cnts.

& Electro. Co.
Dynamos and 9Iotor8.

_

Central Electric Co.
Chrtstensen Engineering Co.

Boiler Cleaners.

Mechanical BoUerCleaner Co.

Boiler Componnds.
Dearborn Drug & Chem. Wke.

Commercial Elec'l Supply Co.
Crocker- Wheeler Co.
Dustln Co., Cbas E.
Ewing-Merkle Elec. Co.

Maintenance Co.
Y. Safety Steam Power Co.
Whitehead Machinery Co.
Books. Electrical.
Illinois

N

Electrician Publishing Co.

Bmsbes.

^

^

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.

Schureman

&

Hayden.

Stewart Elec. Co., John A.

Sprague Electric Co.
Stow Manufacturing Co.

Western Electric Company.

Cable HangerB.

Sturtevant Co., B. F.

Thompson, Soo & Co.

cV.Co., Jas. S.

Wagner

Chase-Shawmut Company.
Western Electric Co.
Cables. (See Wires and Cables)

Points and

Plates.

Wayne

Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co,
Hobart Elec. Mfg. Co.
Illinois Maintenance Cn.
Mechanical Appliance Co.
Parsell & Weed.
Ft.

Boilers.

Carbons,

Co.
Chicago Edison Co.
Cutter Elec, & Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Franklin Eng.

,,,
Racine Boat Mfg. Co.

Barron

Brackets.

Berthold & Jennings.
Carolina Loc. Pin .t Mica Co.
Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.

Electric Mfg. Co.
Warren Elec, Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL
Mfg. Co.
Whitehead Machinery Co.

&

„
Central Electric Co.
Chicago Edison Co.

Economizers, Fnel

Consumers Carbon Co.
Dickey -Sutton Carbon Co.

Electric Heating Appl.

.

Green Fuel Economizer Co.

Electric Appliance Co.
Relsinger, Hugo.
Western Elect. Supply Co.

CastinffS.

Chrlsiensen Engineering Co.
Ne^v England Butt Co.

Smith

Morgan.

Co., S.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.
Electric Railiv^ays,
Crocker- Wheeler Company.
General Electric Co.
Sprague Electric Co.

& Mfg. Co.
Electrical and MechanWestlnghouse

Cbalns.
Jeffrey Mfg. Co.

ical Engineers.
Arnold Elec. Power Stat'n Co.

Circuit Breakers.
Cutler-Hammer Mfg. Co.

Badt, F. B.

&

Mfg. Co.
Cutter Elec.
Ft. Wayne Elec. Wks., Inc.

Western Electric Company.
Westlnghouse EL A Mfg. Co.

Coal and Asbes HandUnjf ^ftcblnery.
Jenrey Mfg. Co.

Baker A Co., W. E.
BrowD, Chas. L.
Brj-an,

Wm. H

Burch Edward

P.

Butterfield J. F.

Carman A Co., Chas. Whitney.
Crumb *t Company, W. H.
P'eli <k Co.,

Colls and Mafrnets.

Cha3. E.

Humphrey, Henry U.

Western Electric Co.

Commntator Compound.
Allen Co.. L. B.
Hart & Company.

McLennan &

El.

Kohler Brothers.
Micha*.ls A Hilly.
Orne Electric Co.

& Lundy.
W. H.
Stanton, Le Roy W.
WUmerdlng, C. H.
Electrical Instmments.
Sargent

Co., K.

Schott,

Conduit and Conduits.
Alphaduct Mfg. Co.
American Conduit Company.
Camp Company, H. B.

(Recording and Testing.)
Central Electric Co.

Central Electric Co.
Electric Appliance Co.

Diamond 5Ieter Co.
Duncan Elec. Mfg. Co.

Field. C. J.

National Conduit »fc Cable Co.
Osburn Flexible Conduit Co.

Electric Appliance Co.

Sprairue Electric Co.

General Electric Go.
General Inc. Arc Light Co.

Standard Vitrified Cond. Co.
Western Elect. Supply Co.

Ft.

Wavne

Elec. Wks., Inc,

iniDoLs Elec. Specialty Co.

Jewell Elec'l Inst. Co.

Machado &

Pignolet, L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.
Weston Electrical Inat. Co.
Electro -PI atins Mach'y.
Crocker-Wheeler Company.
General Electric Co.

ElcTators- Conveyors.
Jeffrey Mfg. Co.

Engines, €^as and Qasuliue.
Marinette Iron Wks. Mfg. Co,
Parsell &. Weed,

Enslnes. t^team.
Dustln Co., Chas. E.

MalDlenance Co.

K. Y. Safety Steam Power Co,
Stewart Elec. Co., John A.
Sturtevant Co.. B. F.

Thompson, Son A Co.
Whitehead Machinery Co.

Fans and Fan Motors.
American Blower Company.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company,
Dlehl Manufacturing Co.
Edison Mfg. Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc, Arc Light Co.
Sprague Electric Co,
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co,
Vulcanized Fibre Co.

Files.
Barnett Co,, G. & H.
Fire Extingiiishers.

Bearaslee Chandelier Mfg.Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.
Stow Mfg. Co.

Fuses and Fuse

IVlre.

Chase-Shawmut

Reflectors

HhadcN.

and

American Refl. A Lighting Co,
Farles Manufacturing Co
Phoenix Glass Co.

Western Electric Co
Western Elect. Supply Co.

Crrapbite Specialties.
Dixon Crucible Co.,

Jos.

Holmes Fibre-Graphite

Co.

Beating (Exhannt
Steam).

Amer. District Steam Co.

Heating and Ventilating Apparatus.

American Blower Company.
Buffalo Forge Co.
Sturtevant Co., B. F.

Holders, Inc. JLamps.
Incandesent Electric Light
Manipulator Co.

A

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulating Machinery.
New England Butt Co.
Insulators and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

American

Chase-Shawmut Co.
General Inc. Arc Light
liamps. Arc.

Co,

A Coal

Fowler-Jacobs Company.
Fulmer Lumber Co.. D. M,
Hopkins A Co., A. P.
Huebel Company, C. J.

Supplies, General Elec.
Central Electric Co.

Lumber Company.
Page & Hill Company.

Central Electric Co.

Chlcaeo Edison Co.

Columbia Incan. Lamp Co.
Economical Klec. Lamp Co.
Edison Decorative A Minia-

ture Lamp Dept.
Electric Appliance Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Independent Incan, LampCo.
Nernst Lamp Co.

Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Standard Elec'l Mfe. Co.
Sterling Electrical Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co,
Manipulator Co.

liflmpa, Wernst.

Commercial Elec. Supply Co,

Lamp

Central Electric Co,
Electric Appliance Co,
Ft. Wayne Elec. Wks. Inc,
General Electric Co.
Minnesota Electric Co.
Western Electric Co.

Weatinghouse

El.

A

Mfg. Co,

Iiinemen's Climbers.
Klein

A Sons.

Magnet
Leslie

Mathlas.

Steel.

A Co

,

American

(See Wires and Cables.)

Mechanical Draft.
American Blower Company.
Buffalo Forge Co.
Sturtevant Co,. B. F.

Stromberg-Carlson Tel. M. Co.

Swedish-American Tel Co,
Western Electric Co.
Western Elec. Supply Co.

Polish (Metal).
Hoffman, Geo. W.

Porcelain.
Akron Smoking Pipe

Tools.

Mica Insulator Co.
Munsell & Co.. Eugene.

Mining Apparatus, Elec.
Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Western Electric Co.
Westlnghouse £1. & Mfg. Co.
(See Dynamos and

Motors.

Motors).

Nippers and Pliers.
Sons, Mathlas.

Patent Attorneys.

Central Electric Company,
Chrtstensen Engineering Co
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc
General Electric Co.

Morgan.

Stllwell-BIerce Smith- Vaile.

Bail Bonds.
American steel & Wire

Co.

Gregory Electric Co.

Kuhlman Electric Co,
Wagner Electric Mfg. Co.

Rail Joints.
Continuous Rail Joint Com-

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

pany of America.

Refiners.
Gt.West.Sm.and Refining Co.

Re-M^in ding-Repairs.

Trucks. Electric Car.
General Electric Co.

Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Midland Elec, Co.
Schureman & Hayden.
Stewart Elec. Co.. John A.

Westlnghouse
Leffel

Smith

Stilwell-Blerce

Vulcanized Fibre Co.

^VaterYVheelGioTernors

Schools and Colleges.
Electrical Engineer Inst.
Tnternat'l Corresp. Schools.
Union College.

Second-Hand Mach'y.
Dustln Co Chas. E,
Gregory Electric Co.
Illinois Electrical Mfg. Co.
111. Maintenance Co.

Matthews & Bro,. W, N.
Schureman & Hayden.
Stewart Electric Co., John
Thompson. Son A Co.

Replogle Governor Works.

^VirelensTel.

pparai'ns.

Ifires and Cables— Magnet IVires.
American Electrical Works.
Amer. Insul.Wire A Cable Co,
American Steel A Wire Co.
Central Electric Co,
Chicago Insulated Wire Co.
Ins. Wire A Brass

Columbus

A.

Co.

Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.
Empire Wire Co.
General Electric Co.

Maley. Martin,

Indiana Rub.

A

Ins.

WIreCo.

India Rubber A Qutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co,
OkonlteCo.. The.

Co.

B.

Sockets

A: Keceptacles.
PaisteCo., H. T.

Soldering Stirhs. Salts

and Paste.

Phillips,

Allen Co,. L. B.
Western Electric Co.

Phillips Insulated Wire Co.
Roebllng'8 Sons Co. J. A.
Safety Ins, Wire A < able Co.
Simplex Electrical Co,
Standard Underground C. Co.

Speaking Tubes.
Fdwards & Company.
Western

Elec.

Weston

v^ox? JVip|:^^t;>etio»J. Xt^LfX&asBi <>£ ,^c3.'V9rti9exi:xes:&t9

Woodwork,

P^^Q

F.

Electrical.

Noblett Co., E.

Electrical Inst Co,

C^ee

Eugene

Waclark Wire Co.
Western Elec. Supply Co,
Western Electric Company,

Supply Co.

Speed Indicators.
Ref. Co.

•

Clark WIreLTelATeLCo,,T,E.

Whitehead Machinery Co,
Slate.

Electric Appliance Co.
Western Electric Co,

A

Smlth-Valle

Vulcanized Fibre.

Western Electric Co.
Westlnghouse EL & Mfg, Co.

Phortphor BronzeSm.Co-.Ltd.

Platinum.

Mfg. Co

Co., Jas.
Co., S. Morgan.

Sterling Varnish Co.

General Electric Co.
Gen'l Inc, Arc Lt. Co.

Young, A

A

A

Varnishes.

Cutler-Hammer Mfg, Co.

McNamara Brothers.
Monson Burmah Slate

El.

TurbineN.IVaterlT^heels

Central Electric Co.

Thomas J.
Phosphor Bronze.
Haker & Company.
Western Smelt.

paratus.

Turner Brass Works.

Transftormers.

Pulleys.
S.

Sons. Mathlas.

Torches and Brazing Ap-

Morgan.
Stllwell-Bierce Smith- Vaile.
Co., S.

Smith Co.,

A

Western Electric Co.

Jeffrey Mfg. Co.

Johnston.

Gt.

Klein

Co,

PoTrer Transmission
Machinery.
Smith

Telephone Co.

Sterling Electric Co,

A. E.

Walsh's Sons & Co.

Mica.

&

Whitmore,

El.

Automatic Electric Co.
Central Electric Co.
Fahnestock Transmitter Co.
Farr TeL & Const, Supply Co,
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. & El. Mfg, Co.
Metropolitan Tel. A Elec, Co.
Moon Mfg. Co., The.

,

A. C.

Magnet Wires.

Klein

Western Electric Co.
Western Elect. Supply Co.

boards.

Rheostats.

Co.

Ijightning Arresters.

Electric Appliance Co,
Ewing-Merkle Electric Co.

General Electric Co.
Manhattan Elect'l Supply Co.

Telephones, Telephone
Materia] and Switch-

A Gilkey.
Perrizo A Sons,
Phelan, D. W,
Pittjburg A L, S, Iron Co,
Porter Cedar Company,

Worcester Co.. C. H.

Bryan-Marst Company.
Buckeye Electric Company.

Chicago Edison Co.
Commercial Elec. Supply Co,

O. C.

Western Elec. Supply Co.
Westlnghouse EL A Mfg. Co.

Lamps, Incandescent.

Gould Storage Battery Co.
Hellos-Upton Co.

Osborn-3\Iorgan Co.
Western Electric Co.

Ft, Wayne Elec. Wks.. Inc,
General Electric Co.
General Inc. Arc Lt. Co,
Gregory Electric Co.
Nernst Lamp Co.

Wire Co,

Electric Storage Battery Co.

Co.

Reynolds, w. T.
Standard Pole A Tie Co.
Standard Tie Company,
Sterling & Son, W. O.
Superior Cedar A Lumber Co,
Torrev Cedar Co.
Valentine-Clark Co.. The
Western Lumber A Pole Co.

Central Electric Co,

A

Steel

American Battery Co.

Pendleton

Bossert Elect. Const. Co.

Nernst

Co,

Chicago Die A Electric Co,
Chicago Fuse Wire & Mfg.Co,
D. & W. Fuse Company,
Electric Appliance Co.
McBrlde Mfg. Co.
Western Kiectnc Company,
Western Elect. Supply Co.

Carney Bros. Co.
Chicago Lumber

Storage Batteries.

Kelloge Switch. A Sup. Co.
Llndsley Bros. Co.
Loua's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.
Mueller Company, William.

Inc. El. Lt.

Central Electric Co,

Springs.

Co.. Francis.

Simplex Electrical Co.
Standard Underground C. Co,
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co,
Western Electric Co.
Western Elect. Supply Co,
Westlnghouse EL A Mfg. Co.

Incandescent—
Replacers A Cleaners.

Buffalo Forge Co.
Sturtevant Co., B. F.

A

Berthold & Jennings,
Brooks. Hall L.
Coolidge, Marshall H.
Fowler. John H.

I/amps,

Forges,

Inspection

Kartavert Mfg. Co.

Beldler

Mica Insulator Co.
MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo,,The.
Phillips Insulated Wire Co.

Phelps Company.

Monarch Fire Appliance Co.
Fixtnres. Qas and Elec.

4wlobes,

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.

Junction Boxes.

AUis-Chalmers Company.
Buffalo Forge Co.
Illinois

Poles and Ties.

Central Electric Co.

Roller.

Norton Elec'l Instrument Co.

3*

J.

.
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"Camp" Standard
Installers of

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Vitrified

Complete Underground Conduit Systems.
:

Room

SALES OFFICES:

85 Hartford Building, Chicago.

BEFORE CONTRACTING FOR

INOii^NDESCEN-r
UA.IVIPS
GET THE

170

Broadway,

New

York.

EDISON PRIMARY BATTERIES
Formerly known as the Edison-Lalande.

STERLING SPECIAL
LITERATURE.
STERLING ELECTRICAL MFG. CO.

WARREN, OHIO.

)ft0m0mtt0mt»iti0tm00mw0*m0m*w0^/i0/mt0tta0tmi0ttt0tmr^*it0tmt0

VITRIFIED

CLAY CONDUITS

MULTIPLE—SINGLE
MODERATE PRICES

LARGE FACTORIES

PROMPT OELIVERIES

CONSTANT CURRENT,
NO LOCAL ACTION,

POR GAS ENQINBS,
SLOT MACHINES,

WILL NOT FREEZE.

AUTOMOBILES,

LIQUID TIGHT

JRAILROAD SIGNALS,

CELLS FOR

CROSSING BELLS,

SMALL MOTORS,

PORTABLE
WORK.

ETC.

Full Description la

.

.

Sole Sales Agent for factories and Expert
Engineers and Contractors for

Booklet No.

4.

Conduits or Complete Subway Systems
The largest and most

difficult

contracts

undertaken.

^. J. PIEUCaand
FIELO CONOUIT CONTRACTING CO.

29 Broadway

Factory, Orange,

EDISON MANUFACTllRINQ COMPANY,
New York Office,
New Jersey, U. S. A.
Chicago

Office, 304

Wabash

83

Chambers

Street.

Aveniie-

NEW YORK

^y^

'^

MNBERBROUND CONDUIT
'

OUR

Absolutely

—

£lectrolysis-Protf,

Insulation

CONDUIT

Moisture -Prtof,

VOLTS.

Non-Cornsire,

IS
^

Tett,

66,000

Non-Abra>he,

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

AMERICAN CONDUIT CCMPANY,
MANUFACTURERS OF

BITUMINIZED FIBRE.

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 IHacy Strtet, Los Angeles, Cal.

(Patented.)

FACTORIES:
Chester. Pa.
Chicago, III.
Los Angeles, Cal.
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A REVOLUTION IN FUSES!
IVIcBRIDE "AR!K:I-E 2 ^ "

BETTER THAN
THE BEST.

CHEAPE R THAN
THE CHEAPEST.

K1155 rU5

McBRIDE MF&.CO.3.

Kii,

:

ABSOLUTELY SAFE, EFFICIENT, NON-ARCING,
CONFORMS WITH UNDERWRITERS' REQUIREMENTS.

POPULAR AND SUCCESSFUL BECAUSE
It

gives the maximum efficiency at minimum cost.
especially adapted to the old open-link cut outs-

It Is

makes them safe.
just the thing for tablet boards

it

It is
It

and

fusible knife

switches.
is creating the greatest sensation In the trade.

MADE FOR 125 AND 250 VOLTS.

FROM

6 TO 30

AMPERES.

McBRIDE
MFC.
CO.,
Woodbridge
DETROIT, MICH.
I

ALL OUR WIRES

I

E.

St.,

Crimshaw,
pass inspection and carry the atjove

NEW YORK
114, 116

&

MAIN OFFICE:
118 Liberty St.,

New

TRADE-MARKS

Raven White Core.
tags. We also manufacture Crimshaw and

on our

Raven Black Core.

Com petition Tapes

and Splicing

Compounds.

INSULATED WIRE COMPANY,
York.

BRANCHES: ],, 2 CmCAaO:^^

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

—
May

9,
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The Chip on

his

Shoulder

We Did Not

and get one sample order from
want your business so badly

to try

We

you.

next ten or
twenty years, that we will not ship you
sample lamps on a sample order but
the honest, average run of the most
for

Independent

And we

are.

^uild a Factory

the

modern

You

next

the

five,

factory in the United States.

A COM=

Independent Lamps
good enough to order and re-order.

PLETE

We

STOCK.

you agree wjth

All Styles

STANDARD
LAMPS
45-130 Volts.
2 to 25 C. P.

32 C. P.
50 C. P.

SPECIAL

will find

think this

is

the winning way.

us,

lamps.

Remember

we make

— any

a

try

barrel

that anything

any

size,

style,

If

of our

you

use,

any candle-

power, any efficiency.

Quick shipments always.

LAMPS
ROUND
BULB

2-lNCH

4 to 16 C. P.

Candle or Baoghole

Lamps

We

have

t^"

HIGH

WLT

not

made

a

LAMPS
200-250 Volts.

^^

but after a

t^"

L«MP

CO.

'

•

''!l«l,./

STREET
RAILWAY
LAMPS

trial

you'll

For any Circoit

help

us

from

_^

|^^

big start

8-10-I6 C. P.

20-25 C. P.
32 C. P.

"

M.NUFiCTURERiOF

8-10-16 C. P.

IW
II

!!i» S

growl

450 to 600 Volts.

THE INDEPENDENT INCANDESCENT
LAMP CO. CLEVELAND, OHIO.
-

Sf^7c°e^^rJs\^UTdT/o'^-
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"SHAWMUT"
ENCLOSED FUSES

RE-STANDARDIZED TO

MTE

TO MEET THE UTEST REQUIREMENTS OF THE NATrONAL
BOARD OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.
THE NEW SHAWMUT INDICATING FUSE.

(9em-^m
Indicating Type P fuse, showing red Indicating disc.

CHASE -SHAWMUT

CO., Boston,

MANUFACTURERS,
New York Representative:
WM. S. BROWN, 39 Cortlandt
New York

THOMAS

St.

G.

Western Representative:
GRIER CO., 12(3 W, Jackson Blvd.

City.

Chicago,

Illinois.

The Franklin Model Shop
Experimental work for Inventore;
anytblng In metal from a siDgle
piece tu a complete workinpr model.
Apparatus for colleges. Exhibition
models. Inttoductlon samples of patented articles. Special tools for making metal novelties. Inventiobs perfected. Drawings and designs worked
out from inventors' ideas. Send for

FRANKLIN
Model Shop

fl*»

circular

16,

PAR8EI.I- & TV^EED,

12fl-iai

TURN-DOWN LAMP
Teaches people to tise more current by turning
lamps down Instead of out.
Write for detailed information.

W. 81st

Street.

New Tork

PHELPS

CO.,

50

State St., Detroit, U. S. A.

The Bossert Electric Construction Go.
MANUFACTURERS OF
STEEL, OUTLET AWD JUWCTIOW BOXES,
SWITCHBOARDS, PAXEI, BOARDS, SWITCHES, ETC.

I

HE

convenience to factories of

being able to get everything
they need in the
line

from one house

electrical

—the

conve-

nience of stating the conditions and

"0=M" ENCLOSED

ARC LAMPS
FOR ALL CIRCUITS.

having us supply

just

such appa-

ratus or supplies as are adequate to

the situation

— the

convenience

making out a smaller check
goods delivered, than
SIMPLE,

given out for
If

DURABLE,
it

EFFICIENT.

up

generally

electrical supplies.

you don't
in the

is

believe

this

— "look

Green Book."

Complete factory equipment
short notice

of
for

and short

—at

prices.

SEND FOR
BULLETINS.

THE OSBORN-MORQAN
COMPANY,
CLEVELAND,

-

-

-

OHIO.

Ewing-Merkle

Electric

ST. LOUIS.

Co.,

9,

1903
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The Warren

Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY,

ENGINE TYPE.

Recent additions to our shop plant, new
etc.

1000
1500

,

KILOWATT
KILOWATT
BULLETINS ON A P P L
RBmsey

SANDUSKY, OHIO,

C.

up to

Me^chines of tKe Ervgit\e Type a.nd

Ma^chines of tKe Water WKeel Type.
I

CATION-THEY

Electrical M'I'F's' Co.,
St., Philadelphia, Pa.

1211 Filbert

$iiren1^tric]P.@.

tools, electric crane,

afford us increased capacity to manufacture sizes

W. Hobson,
Waco, Texas.

U. S. A.

TELL YOU ABOUT

IT.

Western Electrical Sopply Co.,
Thos. Mnir & Son,
& Company,
St. Louis, Mo.
Detroit, Mich.
114 Liberty St., New York.

H. B. Coho

Kllbonrne & Clark Co.,
815-817 Second Ave.,
Seattle, Wash., Pacific Coast Agts.

O A R B O

A. H. Searles,

1200PlsherBldg.,
Chicago, IlL

IM

S

THE DICKEY SUTTO]!^ CARBOKCOMmNT
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC^ CARBONS.

WE MANUFACTURE

WESTERN ELECTRICIAN

IMay

WESCO'S NEW GENERAL
SUPPLY CATALOG No. 50
Illustrates the

most complete

and up=to=date

line of supplies

and

construction

ever listed.

::

material
::

::

YOU SHOULD HAVE ONE.
We carry in 5t.

Louis the largest and best

assorted stock in the U. S.

WESTERN ELECTRICAL SUPPLY
st uuis. u. s.
COMPANY
::

t-*n<AXX^

'i-C^

,<^tA-V-t/

/SxmJ^

^^»fV.j^

,^j.-i„.^

twL-4.%^

^^v^A'f^^jutA-a

V-,~-J^i^

i^yiA^tU

A-f-j^

/M^ir-iJ~^

a.

9.

1903

Ma)-
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Peerless Direct Current

Desk and
Made
any

in all

voltage.

body

and styles and for
Our "1903" models em=

sizes

the best and latest improve-

all

ments

Fans

Ceiling

knov^^n

We

practice.

to

good

issue

motor

fan

bulletins

describing them.

::

fully

::

::

Western Electrical Supply
Company,
Cet Our

CONVENTION,

A.

Boston, July 6 to

10.

it

nieNaflJoricChicago^ StLouisKK

the round trip

With membership

General Supply Catalogue No. 50
Just Published.

Light is useless if you can't have
where you want it.

Paragon Reflectors throw the
light just where you want it.

THE SHORT LINE

$lf.OO-for

New

REFLECTORS!

HlCKBLpATE.
IS

St. Louis, U. S. A.

Our Incandescent Reflectors are

$19.00

neat and are superior to

fee of S2.00 added.

They

THROUGH SLEEPING CARS
STOPOVER AT NIAGARA FALLS

are

green

enamel white

By depositing return portion of ticket with Joint
'Agent, return limit of September 1st, 1903,
may be obtained.

and

inside.

Made

surface.
sizes.

all

outside,

la carte.

For detailed information, address

JOHN
113

Y.

Adams

St.,

CALAHAN,
Room

29S.

American Reflector

General Aeent.
Phone Central 2057

&

^^

OF THE MOVING PARTS OF

ECORDiiMO
ERNATIIMO
IS

via.

the

MONDN ROUTE
^^)(Htcaca[^Dia>iAPoiiSf:-[ouisviUEpAttwAY(7^

Reflecting

Get our catalog.

Lighting Co.,

a.nd C. H. & D. R.y.
Choice of 4 SUPERB TRAINS DAILY
DAY TRAINS equipped witK
Parlor and Dining Cars
NIGHT TRAIN, with P&Ia.ce
Sleeping and Compartment Cars.
CHAS. H. ROCKWELL,
FRANK J. REED.
Traffic

Manager.

200 Custom House

«-<„..,(_

Gen. Pass. Agt.
Place,

^*<-'^ 3(7^ Xaa-wjoj

IN AIR

CHICAGO.

CURRENT
ACCOMPLISHED BY

'NM^B^VR.

RE

IMSIOIM.
:Ndc

^WIRRENT USED RE^O
SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION
"A.BOU-r IN/IETERS."
PACIFIC COAST AGENTS:
STANLEY INSTRUMENT CO.,
itk,L-l_

FBAirCIBOO, Oal.
iSXK
Loi AHezus, CUi,.

<:REATd9ARR|MCTON, MASS.,

U. S. A.

»-^

^

\A/A.-r-riviE-r

SLJS
IN/IAOIMETIC
N^ l-^S-r
NO

~

a^rvd

CINCINNATI

/L,JLJU

FLOTATION
F-RIOTION.

CHICAGO

271-273 FRANKLIN ST., CHICAGO.

^

N^

a Day

glossy

in various styles

H/tt^ t-ir^

»-rA.IMI-EY

of

Between

others.

American Club ileals in dining car, ranging
from 35c. to SI. 00. Mid-day Luncheon 50c.
Also service a

Only %

Skattlb, Wash.

'/./.".,///

——
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14

May

9,

1903

EDISON MINIATURE LAMPS

YOU WIN BY SURRENDERING
We

arc fightiiiL; for

You

meter business.

If \'ou are

and

is

Then

send

list

some hot shot

—

electric

bed rooms, ruby
photography and for optical,

bicycle lamps, clock lights for
in

the

in

portable lighting devices

in

candle sticks, pocket lanterns, carriage and

directed against you.

not on our trade

\'ou will get

figures

For use

not use

dii

Gutniann alternating current wattmeters?
our campaij:jn

Dry Battery Lamps

your name

way

lanterns

for

dental and surgical instruments.

of facts,

and guarantees.

All types supplied
Accurately rated
Carefully selected.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES
92 and 94

W. Van Buren

St.,

.

.

.

EDISON DECORATIVE & MINIATURE

CHICAGO.

LAMP

DEPT.,

General Electric Company, Harrison, N. J.

Chicago Of

I

ice:

Sales Office

Mona(lnocI< Block.

all

large cities.

We import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER QUALITIES.

INDIA
VOLT

-

MICA

Prices low.

EUGENENEW
MUNSELL
& COMPANY,
YORK AND CHICAGO.

AMMETERS,

POCKET SIZE.
For Testing Batteries and Battery
Circuits,

Locating Faults,

Grounds,

etc.

RELIABLE.
Send for
L. M.

Compound.

P1CNOLET,

NBW YORK. X. Y.
tl** * *** *••••••••*******••»
z«
a
" INCANDESCENT *
*

A 111 keep the Commutator

tf

Ku_|
InGLCililAII «

78-80 Cortlandt

*
I
t
*
t
*
t

i
i
*
-tt

^

The Only

St.,

STAR LAMPS

In

''

Jlfl^T

gum the

brushes.

uUii

90», 100

WasUnKton

street,

.

250

S

Attachment Plug.

The "P-K"
the Attachment PIup that can neither be broken
nor short-circuited. It is the handy and handsome
one.
is

FOR EVERY ELECTRICAL SERVICE.

AI-ISTIIM
B. CHICAGO
& 00.,
REPRESENTATIVE.

IVI

THE SAFETY OTSULATED WIRE & CABLE
WORKS:

114-116

Bayonne, N.J.

Volt

CHIOACO,

SAFETY " RUBBER COVERED
WIRE AND CABLE

SKILLEII WURK.MEN.

I STANDARD ELECTRICAL MFG.
Niles, Ohio.
t COMPANY,

Absolutely will not

SOc per stick. S5.00 per dozen Send 50c. for trial stick.
FOR SALE BY ALL SUPPLY HOUSES OR
ISole nannfaotnrers,
CIIUIII P nn

KJ

MADE BY TUE

Article That Will Prevent Sparking.

good condition and prevent cutting.

•

LONG LIFE
GUARANTEED CANDLEPOWER.
HIGHEST EFFICIENCY.

Just specify *'F=K'

Gale's Commutator

ACCnRATE.

Circular.

H. T. Paiste Co.,

CO.,

LIBERTY STREET,

New York.

Chicago.

N. Y.

Ask

:

for

our

New

Philadelphia.

Cateloff No. 10.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,

CEMENT LINED

PIPE FOR CONDUITS.

SPRAGUE

Executive Offices, Times Building,

ELECTRIC

=WE MAKE A SPECIALTY OF=

COMPANY'S

L

Direct-Carrent

MOTORS
have enabled many
increase

their

From Two

to

Eight Candle Power

for Multiple or series burning.

printers to

business.

can increase your profits

They

SEND FOR CATALOGUE:

also.

Write for booklet No. 032 IJ.

The RooDey-Westlinry

GENERAL OFFICES: 527-531 West

34tli

St..

CHICAGO OFFICE: FISHER BUILDIN6.

NEW YORK.

154 E,23rl street,

Electric Lamii Co.
••

New Tort

City,

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y.

'

:

Ma3'

FRANK
^C. H.
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tUGENE

N. PHILLIPS, PncsiDCNT.

F.

PHILLIPS,

E.

WAQCNSEIL, TRCAaunCR.

ROWLAND

C. n.

PHILLIPS, VlCC-PNKB.

REMINGTON,

Jr.. Sec.

WORKS,
AMERICAN ELECTRICAL
PBOVIDEMCE,
R.

An

I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson. 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

An.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Attractive Booklet
on Quyingf
STOHBAUGH GUYING
IN

PARTICULAR

Now Ready for the Mail

New York Store, W.

'N

IS

Is

R.I.

CONTAINS MUCH INTERESTINQ DATA ON THE
aUYINa OP POLES, ETC.
WRITB FOR A COPY.
IT

Six Years with General Electric Company.

Electric Heating Apparatus
SIND FOR G4-PAGE CATALOGUE.

THOMAS

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

No.

Cambridgeport, Mass.
CniCAQO, Monadnock

JOHNSTON,

J.

66 Broadway,

N.

Patent Causes.

Block.

B.ALLEN CO.,

Patent Soliciting.

(A

FLUX)

EMPIRE WIRE

AND

Inc.,

FACTORIES]j^lSgQf^^

CHICAOO OPFICE i
JV.

KUHLMAN ELECTRIC

AND STOCK

H.

OF AMERICA.
GENL. OFFICES

CO.
_

ALPHADUCT
B22 W. 22d

IHFG. CO.,

u
«
z
o

Sales Agencies

CHICAGO: W. M.

Porter,

303 Fisher Building.

NEW YORK:

William S. Brown,
39 Cortlandt Street.

BOSTON

:

Chase-Shawmut

:^jtjjuaji

t^

M.*^

i

O

14.

Glcctric-al

:l«ctrical Supply

U

1

(0

L^

^L^fa^t/.-

30

MILES

WORTHINCTON

3

Built in Units

Co.

20

iajiGonlandiStrocr,
Ne-w York
.

w

JKy[^ (ut^VX-ty^^-t'-O

TO 360

H. P.

THE WORTHINGTON WATER-TUBE BOILER WITH THE
AMERICAN STOKER ATTACHED.
IRON CASING-A
A PERFECT
SYSTEM of DOORS
CIRCULATION IN"-ALL PARTS
SURES THE HIGHACCESSIBLE.
EST ECONOMY.

4;
Casing Lined

Complete Area

Steam Drum

Minimum

Is Utilized for

NATIONAL CODE STANDARD
"0. K." Weatherproof Wire.

RESULT:

Tubes.

DRY STEAM.

Mlaimum Expansion.

WRITE FOR

LARGE POWER
SMALL SPACE;

CATALOG.

Slof-Biirning Weatherproof

Can be placed in buildings Inaccessible
to otiier types, and, being Sectionali

and Slow-Bnrning Wire.

ordinary

Samples on Application,

without demolishing your building.
200 H. P. Boiler can be delivered through an
window or sidewalk opening.

SEND US YOUR SPECIFICATIONS.
H. Y.

Phillips Insulated

Wire Go.
NEW

and Factory: PAWTUCKET,

R.

I.

Radiation.

Short and Straight

IN

A

witli

Non-Conductor.

Disengaging Surface.

Office

From

Our End-Fired Type 20 to 125.
Our Side-Fired Type 100 to 360.
Side-Fired Type set singly or in battery.

LI

of

Prioes and

IN USE.

Highest Award in its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo,

WATER-TUBE SECTIONAL

Tiie

(g/

N.I.

STEAM BOILER.

Z
o

5upplT«s:

,

a.

Co.,

A/iA..40

IHE

ui

manhatmn

'I^*'*^

V3^

H
M
lU
3
(£

_
-

3

390 Atlantic Avenue.
C. W. Bongard,
78 Bay Street.

-/<"*^

No

1

Q.

TORONTO:

J/P" A/mXJL'

.ij

CATALOGUE

O'

NEW YORK.

Street,

ii

ILLUSTRATED

CENTURY BLDG NEWARK,

(15,000)

j|

^JZr^
^-t

'

:

OVER FIFTEEN THOUSAND

a^V?^
<eg4jjf»gl%^ '"^
1

^

,„
aj BURBN
n,7DB« ST.
ex
*"
^- ,/a
'^'^

I

CONTINUOUS RAIL JOINT COMPANY

Transformers

H
co
u
3

^oMP^Nv.

nAQNET WIRE AND BARE
AND TINNED COPPER WIRE.

MADE BY
1334 Columbia Ave., Chicago.

jf)^^.

BRO., 603 Carleton BIdg.

CITY.

A QUICK JOINT.
LARGE SAMPLES FREE.

GET

I

MATTHEWS &

ST. LOUIS.

NEW YORK

-

TICKS

L.

W.

Counsellor at Law,

SAFETY STEAM POWER CO.
60 S. CANAL ST.,
CHICAGO, ILL.
YORK.

PHILADELPHIA.

SAN FRANCISCO

.

WESTERN ELECTRICIAN

i6

WAXTED, FOR SAXE
WAMT COLVHK

timilar

{jo

POSITION H'AXTED

advertise-

ments ijo tfords or less). St.oo an
sertion; additional words 2C each.

WANTED.

and fan motors. Doing good
business. Write for terms. Addres3 BOX 203,
care Western Electrician, 510 Marquette Bldg,,
Chicago.

WANTED.
mechanical draftsonce, some of them acquainted
with electrical work; those with shop experience preferred. Applv bv letter to CHIEF

BE

First-class, experienced,

men wanted at

DRAFTSMAN.

BOX

911. Pittsburg. Pa.,
stating experience In full and giving references.
P. O-

WANTED.
Three experienced incandescent lamp salesmen, bv an old and well-established company not
In the 'trust. Applicants will please state age,
experience and salary wanted. Address BOX
199. care Western Electrician. 510 Marquette
BIdg.. Chicago.

ELECTRICAL ENGINEERS

AND ELECTRICIANS.
We

Want

have investigated their
Positions.
recommend only
records and references.
competent men. We furnish technical men of
all kinds. o.OOO positions filled in ten years.
Let us help you. Write for booklet, "Cogs That
Fit."
ENGINEERING AGEMCY. 15 Monad-

We

nock Block. Chicago.

constantly in need of high-class
draftsmeo,
mechanical, electrical and civil
engineers.
We also fill positions requiring men of technical and executive ability.
Write for our plan, booklet and further particare

IM

I

O

WALSH'S SONS &

261 Washington

St.,

Building. Chicago.

Eastern OfTice, 256 Broadway,

CO.,

Newark, N.J.

PROPOSAL.
TheCltvofCorry

will receive bids until 3 P.
1003. for the lighting of the streets

M., .lune 1.
of this city with 16-1,200 nominal candlepower
enclosed arc lights and 80-66 candlepower
series Incandescent lights or in place of the Oo

candlepower: 300-25 candle power Incandescent lights, and the furnishing of 50-16 candlepower incandescent lights In the City Buildings.
Bids must be In strict comformlty with the
speclflcattons on file Id the City Engineer's

New York.

A ELECTRIC

1—22x33
1—20x40
2—13x21
1—18x36
1—20x42
1—18x42

Buckeye.
Buckeye.
Buckeye.

Cummer. 4

150
yalve.

FItchburg Corliss.
Wright Corliss.
1— 16j36 Frlck Corliss.
2—12x36 Green Corliss.
1

— 13x204x15

1— 13xl!.lxl5

.i.

Mcr.

A

A

S.

Seymour.

1—18x20 Porter .-vllea.
1—16x36 Wright Corliss.

2— 15.X20 Kussell,

Sims.

B

&

W., 150

P. tubular, 100 lbs.

RY.

GENERATORS.

1—250
1—200

K.
K.

W. Genl Klectrlc.
W. Westlnghouse.

1—120
1—100
4-100

K.
K.
K,

W. C. A
6 pole.
W. C- A- C, 6 pole
W, Oen'l Electric.

bipolar.

bipolar.
Ft. Wayne, M. P.

1—511 K. W. Detroit.

ALTERNATORS.
.VU ?izes in

lbs.

2—125
2-100
2—40 H.

W. Westlnghouse.

1—35 K.W.

P. Sterling, 150 lbs.
H. P. Climax, 150 lbs,
H. P, tubular, 120 lbs.
H. P. tubular 100 lbs.

2— 150K. W.

4 valve.

2-16x16 Erie BaU.
2—13x12 Armlngton i

P.,

K.

2— 60 K.W.Edison
5— D62 K.W. T. H.

lbs,

1—250 H.
1—250 H.
:!- 300

2—75

Go

i&

125 cycles.

MOTORS & DYNAMOS.
and voltages.

All sizes

ARC DYNAMOS.
STEAM AND ELECTRICAL
MACHINERY.

Edison bipolar.

THOMPSON,SON&CO.

C

II 4-1

1

8 Liberty Streel,
C TY.

NEW YORK

Councils reserve the right to reject any or

ail

bid*.

NEVIN
May

1,

R.

DICKSON,
City Engineer.

1903.

SECOND-HAND
Dynamos and Motors.
Invite correspondence
with those wishing to
buy or sell.

SCHUREMAN & HAYDEN.
140 S. Clinton

One 62 K. W., 500 volt, Thomson-Houston
compound, self-oiling generator, with extra
armature. Now running daily and In good operating condition. 8450.00. F. O. B. Madison,
Wis. Machine can be inspected and tested under
load till May 10th. when it will be displaced.
'GAS

1—9x9 New York Safety.
ENGINES.
2— 20x:J6x36 Buckeye, landem 3— 7!4x7 H'estinghouse.
1— 16Hx28x27 Uuckeve. cross.
BOILERS.
2— 13x22»4x21 Buckeye, cross 1— :175 H. p. National, 150 lbs.
2— lli^l7Hxl6 Buckeye, cross. 1—267 H. P. Abendroth & Root.

Office.

FOR SALE.
MADISON

'/?eS

.

ulars.

HAPGOODS. 609 Monadnock

^CHicAsa

Repairs AND Second-hand Machinery,
STREET RAILWAY, LIGHTING AND POWER.
Write for List of Machines.

ILLINOIS ELECTRICAL MFG. CO.. PEORIA, ILL.

We

HAPCOODS.
We

T

All Kinds of old belting purchased. Machinery and old material of all kinds bought.

WANTED.
Manas Foreman

of Eietiric Light Plant, who
understands both station and outside work, and
capable of baDdllng a crew of men. $60 per
month and bouse rent. Also man to take charge
of water works, do collecting, inspecting, tapping pipe and look after pumping station. $60
Address, UOX 202. care Western
I>er month.
Electrician, 510 Marquette Bldg., Chicago, III.

U.

1903

COPPER,

FOR SALE.
12.\14 McEwen center crank engine with
sub-base. 12on. P. atllO Lbs. and M cut-otT
and 275 R. P. M. Wheels. oGxl2'-i. Engine is
new,
brand
has never been erected and has usual
complement of ttttings. Cheap for cash. Address FRED W. C. BAILEV. 501 Spahr BMg.
Cohimliiis, Ohio.

One

THE SHELBY FXECTRIC

g,

^hM

Electric Supply House having a large stock of
electric supplies

in-

One experienced incandescent lamp salesman,
Address
at once.
CO.. Shelby, Ohio.

FOR SALE.

and

advertise-

ivords or less), S'-JO an
insertion; additional words jc each,

ments

May

CO,. Madison,

Wis.

Chicago.

St.,

12x36 100-H. P. St. Louis Corliss.
12x36 100-H. P. Hamllto« Corliss.
24x48 500-H. P. Buckeye Automatic.
15 and 23x17 300 H. P. Mcintosh & Seymour

Tandem Compound Railway Engine.

BOILERS.
1— 325-H.
2—300

When

in

position

P.

Heine Watertube Boiler.

H. P. Heine Watertube Boilers.

search of a

WHITEHEAD MACHINERY

2— 250-H.
2— 150-H.

P.
P.

Babcock
Babcock

& Wilcox Watertube Boll.
& Wilcox Watertube BoU.

2—72x18 Tubular boilers, 125 pounds.
3—72x16 Tubular boilers, 100 pounds.
3—66x16 Tubular boilers, 100 pounds.
2—60x18 Tubular boilers, 100 pounds.
6—60x16 Tubular boilers, 100 pounds.
1—56x16 Tubular boiler, 100 pounds.
2—54x14 Tubular boilers, 100 pounds.

HEATERS, ETC.
500-H. P. Excelsior Heater.
300-H. P. Wheeler Heater.
300-H. P. Baragwanaih Heater.
200-H. P. Kroescbell Heater.
150-H. P. Berryman Heater.

Davenport, Iowa.

CO.,

advertise in

the

PLACE YOUR

ENGINES.
34x60 950-H, P, International Power Corliss,
28x48 750-H. P. Harris Double Eccentric Corliss
23x60 450 H. P. George H. Corliss.
20x48 300-H P. Harris Corliss.
18x42 250-H. P. Greene Corliss, Db. Eccentrics.
14x36 135-H. P. Hamilton Corliss.

IM#imHiiiilj!i!iiai!iHtflfefKfc^J.iL-!liJi!ibfi ^
!

Western Electrician.

U.S. METAL P0Lisn;::sHi^

"Want" and "For Sale"
advertisements

In

FOR SALE-ENGINES

the

WESTERN ELECTRICIAN,

All roads lead

to

Rome.'

Immediate Returns.

d

regory:
ELECTRiccof
54-62 S.CLINTON
CHICAGO
3T.

dynamos, motors, meters and transformers
by tbis Company are at their warebonees
ready for Immediate delivery.

And
seems

all

to

business in

New York

tend toward

13 and 20^x15 Armlngton & Sims, cross compound, 250 H. P.
12 and 24x18 Williams tandem compound,
250 H. P.
20x18 Ball, 250 H. P.
12x12 Ideal. 90 H. P.
10x13 Frost automatic.

Station.

Tliis great building,

which covers

the space of four city

blocks, be-

ILLINOIS

FOR SALE.

Alternators 125-133 cycles, 1,100 volts.

1—400 K. W. Westlnghouse. wltb eiclter.
1—200 K. W. Stanley Inductor, with exciter.
2—200 K. W. Wood (3 bearings), with esclter.

1— 150K.

W.Siattery {3

Big bargain.

Dearini^s}.

2—150 K. W. General Electric monocyclic.
2—120 K. W. Westlnghouse.
1—120 K. W. General Electric type A. S. 120.
12—120 K. W. General Electric type A. 120.

2—
1—
4—
6—
2—

90
90
75
60
60

K. W. General Electric type A.
K. W. Wesllngbouse.

S.

90.

K. W. Wood.
K. W. General Electric A. 60.
K. W. Westlnghouse.
Large stock of direct-current machines.
Send for monthly bargain ibeet with complete
All apparatus
list and net prices of machines.
fully guaranteed.

^Kll

Kinds.

ELECTRICIAN PUBLISHING COMPANY,
8nlt« CIO Marquette Bldg.,

133 cycle, 1,100
volt alternators.
Direct current 110 volt generators all sizes.

,

To

see that your ticket reads

New York Central.

A copy

AKBE5TER

FOTl

TELEPHONE &TELECBAPH LlIiES
MiNNlESOXA. EtECTBIC C O..
MUslNeaPOUS MIN2<.
aPOTENTED MARCH 3,1903.

LINES

the second city of the world.

by the

1

CHAPMAN

is the center of the liotel, residence, club and theater district of

it

No. 5

iLiraHTKINO

and

reach

list

,

1625 Marquette Building, Chicago.

terminus of the

>

ELECTRICAL BOOKS.

nator.

120 K. W. and 60 K. W. G. E

MAINTENANCE COMPANY,

^nning at the comer of 4th Avenue
and 42d Street, is the Metropolitan

NEV YORK CENTRAL

S.

type 1.100 or 2,200 volt alternators.
Ft. Wayne, 2,000 volt alter-

IBO k. W. 60 cycle

Write for our complete stock

Grand Central

All

listed

180 K. W. and 120 K. W. G.E.. 60 cycle, A.

of the 40-page Illustrated cata-

logue of the "Four Track Series," New
York Centrals books of travel and education, will be eent free, post-paid, to any
address on receipt of a postage stamp,
by George H. Daniels. General Passenger
Agent. New York Central A Hudson
River Railroad. Grand Central Station.
New York.

AUJAaJJ

t'V

TlUyi

CHICAGO

EDISON COMPANY REPAIR SHOPS
CHICAGO
76 MARKET STREET, CHICAGO. TELEPHONE MAIN
OPEN DAY AND NIGHT.
Dynamos Armatures,

Machine and Carpenter
Work of All Kinds

Correspondence Solicited
"°"^<':

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

—

May

.

WESTERN ELECTRICIAN

1903

9,

17

We Buy or Sell

DIRECT CONNECTED UNITS.
One 200 K. W. Westinghouse. 8-pole. 500-550-volt generator, with 18-30x16
Westinghouse compound engine.
One lS7Vi K. W. Westinghouse, S-pole, 125-voIt generator, with 18-30x16 Westinghouse compound engine.
One 130 K. W. General Electric, S-pole, 12o-ToIt generator, with 12-20x16 Erie
Ball tandem compound engine.
One GO K. W. Eddy, 4-pole, 12o-volt generator, with 13x12 Buffalo Forge engine.
Brand new.
One 50 K. W. Commercial, 6-pole, 125-volt generator, with 8M!-13sl2 Armington
& Sims tandem compound engine.
One 50 K. W. Eddy, 4-poIe, 125-volt generator, with 13x12 Harrisburg Ideal
engine.
unit, consisting of two 25 K. W. General Electric, 4-poIe, 125-volt
generators, with one triple expansion vertical engine.
One 25 K. W. General Electric, 6-poIe, 125-volt generator, with 9^4x10 Armington & Sims engine.
Two 25 K. W. Westinghouse, 6-poIe, 250-volt generators, each with 9x10 Ball
and Wood engine.

One 50 K. W.

Watson Back-Geared Motor.

on

Built

K, «,

•4,

frames

five
I,

horsepower with

for

speed

ductions of from 5 to

re-

I

Multi-polar type with cast

dynamo

frames

steel

and

form coil wound
armatures.
An efficient, durable motor

ventilate

and severe

built for lasting

use.

We build special

ENGINES.

ii,

2 and 3

!«,

l!4,

motors and

dynamos for special purposes.

One
One
One
One
One
One
One
One

26x48 Providence Greene, 500 H. P.
26x48 Harris Corliss, 500 H. P.
18-34x48 Cooper Corliss, cross compound, 500 H. P.
23x48 Harris Corliss, 400 H. P.
20x36 Hewes & Phillips, 200 H. P.
18x48 George H. Corliss, 250 H. P.
16x42 Providence Greene. 200 H. P.
20x40 Buckeye, 250 H. P.
Two 13-23x17 Mcintosh, Seymour & Co. tandem, 250 H. P. each.
Two 18-30x16 Westinghouse compound, 250 H. P each.
Three 18%xl8 Armington ,& Sims, 250 H. P. each.
One 18y2Xl8 New York Safety. 250 H. P.
Two 10-18x20 Payne tandem compound, 150 H. P. each.
One 13-19x15 Mcintosh. Seymour & Co. tandem, 175 H. P.
One 14x14 Kice automatic, 125 H. P.
One 13x12 Armington & Sims, 125 H. P.
One 12-20x12 Westinghouse compound, 100 H. P.
One 12x12 New York Safety, 100 H. P.
One 10%-16%xl2 Armington & Sims cross compound, 100 H. P.
One 9x16 Rice automatic, 75 H. P.
One 9x9 Taylor-Beck. 50 H. P.
One 7x8 Payne, 20 H. P.
Three 6x5 Westinghouse Junior, 12 H. P. each.
Two 5x4 Westinghouse Junior, 6 H. P. each.

RepairShop

OPEN DAY AND NIGHT
TELEPHONE

Armature
Fields

Rewound
CENERATORS-500

RAILWAY GENERATORS 500-550 VOLTS.
THE

MECHANICAL APPLIANCE
COMPANY,

LWAU KEE.

Ml
Send

for Bulletin No. 55.

Four

to be driven
with a single pulley clutch coupling on each

Two 500 K. W. General Electric. 6-pole. speed. 300 K. P. M.
Two 300 K. W. General Electric, 4-poIe, speed, 400 E. P. M.
Two 225 K. W. General Electric, 6-pole, speed, 465 E. P. M.

side of puiley.
Electric, 250 K. W.
OneWestinehouse, 175 K. W.
Two General Electric, 100 E. W., 4
Two General Electric, 100 K. W., 6
Six Edison, No. 60, 175 K. W.

Sis T. H., D62.
One Edison No. 20, 60 K.

Only Firm in Vermont who makes a Specialty of
Manufacturing and Drilline Small Slates
for Electrical Purposes.

ADDl
I

Vflllllft

lUUnUl

UAKTTFACTirBEB,
FAIR HAVEN, VERMONT.

ELECTRIC SWITCHBOARDS,

SLATE AHD MARBLE.
Write

for

Fair Haven, Vt.

Catalogue B.

480

two-phase,

600
514

speed,

plete.

volts,
volts,

60 cycles, single-phase, speed, 625
133

cycles,

two-phase,

speed,

800

M.

Two

120 K. W. General Electric, 1,040 volts, 125
E. P. M.
One 120 K. W. General Electric, 2,080 volts, 125
E. P. M.
One 90 K. W. General Electric, 2,300 volts, 60
E. P. M.
One 75 K. W. Stanley, 1,200-2,400 volts, 133
R. P. M.
Three 35 K. W. Thomson-Houston, 1,100 volts,
1,500 K. P. M.

cycles, single-phase, speed, 1,070
cycles, single-phase, speed, 1,070

cycles, single-phase, speed,

E. P.

Two
Two
One
One

two-phase,

speed,

most

cycles,

single-phase, speed,

P. Westinghouse, type C,

25 cycles, two-phase, 400

volts, speed,

480

M.
P.

Westinghouse, type C, 60 cycles, two-phase, 200 volts, speed, 850

E. P. M.
30 H. P. Westinghouse, type C, 60 cycles, two-phase, 400 volts, speed, 850
E. P. M.
20 H. P. Westinghouse. type C, 60 cycles, two-phase, 200 volts, speed, 840
E. P. M.
2 H. P. Wagner, 60 cycles, single-phase, 104 volts, speed, 1,800 R. P. M,
H. P. General Electric, 60 cycles, single-phase, 110 volts, speed, 1,800
R. P. M.

%

9.6 amperes. 125 lamps.
Two No. 12 Brush, 6.6 amperes, 170 lamps.
Two No. 11 Brush, 9.6 amperes, 120 lamps.
Four No. 9 Brush, 9.6 amperes, 80 lamps.
Two No.
Brush, 6.6 amperes, 120 lamps.
One No. 9B Brush. 6.6 amperes, 120 lamps.
Five M. D. 12, Thomson-Houston, 6.8 amperes,
Two M. D. 2, Thomson-Houston, 9.6 amperes,
Six L. D. 12, Thomson-Houston, 6,8 amperes,
One M. 12, Thomson-Houston. 6.8 amperes, 45

of our

PEKFECnOX IX TRANSPORTATION
15

FURNISHED BY THE

CHICAGO & ALTON RAIL'WAY

A

AMERICA'S MOST POPULAR RAILWAY-JUSUY TERMED

"THE ONLY

TV AY"

EETVl'EEN"

Chlcaco, St. LoalH, KanBoit City and Peoria.
Geo. j. Charlton. Gen. Pas. Agt, Chicago, ni.

ble, cross-compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17x14 cross-compound Ideal,
9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.
Three 17x18, Skinner, with air cylinders at-

Two
Two

tached.

Two 16x20 Porter-AUen.
Two 15x20 Automatic Russell.
One 15i4xl5 Armington & Slma

high speed

simple automatic, 270 R. P. M.
One 15x15 Armington & Sims simple automatic,

270 E.

P.

M.

One 13i^xl5 Armington

&

Sims high speed

simple automatic. 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
75 lamps.
50 lamps.
50 lamps.
lamps.

few very good Babcock and Wilcox water tube

boilers.

Arc lamps, both

for direct and alternating current, series or multiple circuits. Transformers. General Electric "H," Thomson-Houston "F" and many other types, for 60 and

A

completa

FERRIS WHEEL.
One 60

ft.

Ferris Wheel, electrically driven.

AT A BARGAIN — A

125 cycles.

P ant of 300 K. W.

complete Edison 3-wlre
capaci'-y.

It will be profitable to wire or write us giving

of crushed rock,

—

for rolling

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double Wheelock.
One 20x42 Wheelock.
One 14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston. Stanwood & Gam-

battery at a ereat bargain.
Three 66 x 14, with 66 4-inch tubes.
Two 72 in. X 18 ft., with 66 4-inch tubes.
Five 60x16 ft. high pressure boilers.
Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. P. Hazelton.

The

heaviest steel rails, laid on a roadbed
make its tracks the
smoothest. Over this dustless higrhway are
run the most palatial trains in the world
the acme of luxury and comfort.

One 30x54 St. Louis Corliis.
Two 24x60 Lane & Bodley.deiigned

Four 66x18 with 66 4-inoh tubes.

9^

for the

ENGINES.
60x60. Cooper cross-compound,
non-conaensing, new, never shipped Irom
factorv.

125

One No. 12 Brush,

— MACAULEY

Twenty-five K-2 Controllers.

1,000

ARC GENERATORS.

species."

One hundred and eighty "K" Controlleri.

Six 36 and
cycles,

H. P. Stanley synchronous motors, 133 cycles, two-phase, 2,400 volts,

One 130 H.

civilizatioii

cases.

900

speed, 1,000 E. P. M.

One 200 H.

idone

new

H. P. motors,

and complete with pinions, gear and gear

ALTERNATING MOTORS.

which abridge

STREET CAR EQUIPMENT.
One hundred and eighty 25

mill work.

Two 200

those

60-cycle, 2-pha5e,

2,200 volt generator, belted to one 24 and 48x
60 cross-comoound condensing Cooper Corliss engine, complete.
Two 100 K. W., G-E. 3 phase, 60 cycle generator,
comolete.
Two 100 K. W., G. E., 1100 volta monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, com-

E. P. M.

One 150 K. W. Westinghouse, 2,300
E. P. M.
One 150 K. W. Stanley, 1,100-2,200
R. P.

McNAMARA BROS.

cycles, single-pbase, speed,

60 cycles,

volts,

ID Volts.

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse

M.

E. P.

One 180 K. W. Westinghouse, 2,200

1

W., G. E. design, 14 pole, for direct
connection, at a speed of 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

Electric, 2,300 volts, 40 cycles, three-phase, speed,

60

W.

GENERATORS-

250 K. W. General Electric, 2,400 volts, 50 cycles, three-phase, speed, 600

Electric, 2,300 volts,

pole.
pole.

Two 210 K.

E. P. M.

One 200 K. W. General
E. P. M.
One ISO K. W. General

270 K. W., arranged

T. H.,

One General

One 200 K. W. Westinghouse, 6-pole, speed, 510 E. P. M.
Two 200 K. W. General Electric. 4-pole. speed. 425 R. P. M.
Two 180 K. W. Westinghouse. 4-poIe. speed, 535 E. P. M.
One 110 K. W. Eddy, 4-pole, speed, 600 E. P. M.
Two 100 K. W. General Electric. 4-pole. speed, 650 E. P. M.
One 100 K. W. Walker, 4-pole, speed, 7S0 R. P. M.
Two 100 K. W. Edison, bipolar, speed. 620 E. P. M.
One 90 K. W. Thomson-Houston. 4-pole. speed, 700 R. P. M.
One 80 K. W. General Electric. 4-pole. speed. 700 E. P. M.
Two 80 K. W. Detroit, bipolar, speed, 620 R. P. M.
Five 62 K. W. Thomson-Houston, type D, speed, 900 E. P. M.
One 50 K. W. Brush, type Q, speed, 1,050 E. P. M.

Two
ErerythliiK In turned

Slate.

Volts.

TwoT. H.,oODK. W.

ALTERNATORS.
For Electrical Purposes,

US.

.

CHARLES
Factory and Storehouse,
Orangeburgh, N. Y,

E.

DUSTIN
II

CO.,

Broadway, New York.

requirements of machinery wanted or for

JOHN

A.

STEWART ELECTRIC

430 Sycamsre

CO.

Factory and Warelioust:

Offices:
St.

LUDLOW, KY.

CINCINNATI, OHIO.
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T\ii\gstei\ Matgnet Steel

!jl

\^/llRE:L-ES
TELEGRAPH APPARATUS

^^Remy'' Brand.
—

•••
•••
•••
:*•

— —

.

A. C, Leslie

%•••
••«.
«••.

& Co..

Moivtreal, Can.

agents for north AMERICA.

:::
• ••

j|

|

—

Best permanent magnet steel for high-grade telephones.

jji

::::

SJ-^

jjji
J;::
«••*
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"Button" Type Telephoive Transmitter.
Louder, clearer and better

in

every way than the "Solid
back". Let us

vou about

it.

Sena for Bookletm

FACTORY.

SET COSTS

tell

Comprises special
THIS
$50.00 F. O. B.
Clark liigh-rrequency sending coil, iilviag heavy quantity spark, (.'lark multiple microphonic reeponder. with telephonic receiver for the ear, local primary batteries, necessary retardation colls; in fact every thing to make it complete wireless telegraph station, including sender and responder, except of course the aerial overhead wire, and
the coil battery, which will have to be furnished by the buyer unless he can connect
with local lighting service.
Should buyer desire a liquid interrupter instead
LIQUID
of usual vibrator which is attached to the Clark coil of thi-j outfit, It will cost additional
price, which win be quoted on application. With Clark liquid interrupter a quantity
of liquid is included, additional supply can be obtained at reasonable cost. As a caution, it should be understood that a coil when furnished irithout the liquid Interrupter,
^//o»/W no' be connected direct to the 110 or 500-volt lighting circuit, unless through
a suitable resistance coil. The Clark interrupter and sending coil, however, are connected direetlv to the lighting circuit, say 110 volts, no additional resistance being
required, like in the case where a vibrator Is used. This is an important and valuable

INTERRUPTER,

THE FAHNESTOCK
TRANSMITTER CO..

feature.

any more than a manuSTATIONS
WE DOdynamos
NOT contracts
BUILD WIRELESScentra!
stations. WE OXLY SELL YOU
build the

facturer of

to

74

Cortla.i\dt St..

New York

City.

THE APPARATUS AT SO MUCH PER
tion,
wire,

SET; bat we furnish you with full informaup this apparatus, and to build your overhead aerial

which will enable you to set
connect with the ground, etc.

&

Thos. E. Clark Wireless Tel.
OFFICE,

KOKOMO TELEPHONES

Tel. Co.,

FACTORY AND LABORATORY

67-69-71 Michigan Ave.,

DETROIT, MICH.,

Always Up-to-Date.

U. S. A.

WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
Your

BUY

Electrical

Books

of the

Electfician

AND EVERYTHING FOR
COMPLETE EXCHANGE.

Publishing Co., Suite 510 flarquette
Bldg., Chicago. You will save TIME and
MONEY by doing so.

Write for Catalog and Prices.

KOKOMO

.......

TELEPHONE AND ELECTRIC
MFC. CO.,
KOKOMO, IND.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
610 WILSON AVE., CHICAGO,

^

'^4m

CO.,

ILL.

The

Electrician Publishing Co., 510 Marquette Bldg.,

Chicago.

Write

Headquarters for

all

latest Electrical

Books,

for Catalogue.

A utom^tic Telephonesm
Privacy

Promptness
Precision
Profits,

4
1

,

Automatic Electric Co.,

/

OVER

150,000

PHONES

IN

Citicago,

€/.

Sm

VB.

DAILY SERVICE

SWEDISH-AMERICAN TELEPHONE COMPANY, CHICAGO
SEE THE POINT?

May

g,
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Y

UNRIVALED.
A

The
line

exterior of this 150-

w

s

t

i

h bo a

c

mere cabinet

r

d

— the

vB CAN snQy;j(ov

— may be suc-

cessfully imitated, but the
life

,_

of

it

— the inner

ings,

the last final touch

makes

if

Sb'aCE a'BOV^ITHE f
LltfE -MANrtlBAL&'sf.

—

£d!«G-m-xai

-'

5-C

MAKE

.

I

A CAPACITY

OF 26 400 LINES

has

point

R.R."

USING OUR
APPADATII<t
rAlT A UO
\ Ar

/

•KANSAS CITY
SWITCHBOARDS

by

MAVINO

magic — that

JOSEPH

O^OUR SWIf ClilBOARDS IN
VISE A»DyZ5pt EXCHANGES

Kellogg

Switchboard work as

l^oi^H^^^Hi^-

TME

BLACK

124

that

a

IN

work-

W»

'.

J,lttcr;^n City

never been reached by any

ST.

LOU IS

V

other manufacturer.

No

other board on the

market has so many

real

MORE OF OUR
«&

than all
^PTWER:MAkE$ COMBINER

points of merit as this has,

with

its

drops,

its

able

perfect wiring,

its

4»
the inimitable

4*

tout

ensemble

Switchboard alone and

far

above

that
all

^k~^

self-restoring

positively reli-

night alarm,

perfect plugs and cords

—yet after

its

all it's

places the Kellogg

others
H. B.

4»
4*

Kellogg Switchboard

BRibcmCftjLEPfldNES

iMUJEiiMjriiy^CTAilE

^ Supply Co.,

^

HBWITT,

State Representative, Keithsbure,

III.

Bulletin No. 2-E is a complete treatise on bridging
telephones and small eenerator call switchboards.

CONGRESS AND GREEN STREETS,

CHICAGO.
346 Broadway,

Blectric Building,

New Yorlc.

Cleveland.

Stromberg-Carlson Telephone Mfg. Co.
Keystone Tel. Building,

General and Eastern Sales Office

Philadelphia.

ROCHESTER,

Department:

Sales

:

CHICAGO.

N. Y.

ILI,.

*^#####'f"'f»#######'##^4'#^#'l^#'l=##'###=l*
It

requires Capital,

Electrical

"INTERNATIONAL"

Knowledge and Good Mechanics,
TELEPHONES

as well as Patience, to

make

a

STAND

UNEQOALED

All connecting wires, binding posts and terminal screws fully concealed.
No exposed metal parts form a part of the
circuit at anv time
The only Instrument of its kind on the

SUCCESSFULTELEPHONE.

market.
distinct and far-reaching,
TmilCniittP'P ?^^^^'
impossible to deteriorate.
Every distinct part of our equipment is made

AMERICAN

strong and durable.
Multiple

GENERATOR
GALL

CENTRAL
ENERGY

TELEPHONES
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAN

ELECTRIC

TELEPHONE

CO .

Trunking

FOR ANY

Telephones that Challenge the

World's past Champions to an

39

JACKSON BLVD.. CHICAGO

Carbon Arrester in DetaiL

SWITCHBOARDS £lS>?LfSJP^
SIZE

EXCHAMOE.

"International" apparatus embodies in the
construction of the parts many new features of
vital importance to the durability and efficiency
of a plant.

Correspondence

solicited.

INTERNATIONAL TELEPHONE MFG,

"Internationar* Contest.

Harrison and Cllntoa Sts., CBICAGO. V. S. A.

MOON TERMINAL HEAD
With

CARBON ARRESTERS or with
COPPER ARRESTERS.

NO CHANCE IN PRICE LIST, WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essential
features which afford absolute protection to the
Cable Wires. This is demonstrated by its record.
Thorough tests show that this apparatus
with Carbon Arresters will withstand, without
injury, a current of heavy voltage.

SEE METAL OUTER CASE OR STORM BOX.
Catalogue and Price List on request.

MOON

MFC. CO.,

47-49 South Canal Street,

CHICAGO.

CO,
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FENNER, President

H. N.

IME\A/
IVI

acH

i

J. F.
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Treasurer

EIMOI-AIMD BU-FT" OOIVIF^AIMY

m&ry

MANUFACTURERS OF

-For

Insula'tins Electrical \A/ire

F-INE ^A.STII>10S

A.

and Measuring Machines. Cable Covering Braiders

SPIEOiA.L.-rY

304 PEARL SITREET,

PROVIDENCE,

R.

1.,

U. S. A.

The Inspector

SUBSCRIPTIONS.

AND

With January ist bega.i the thirty-second
volume of the WESTERN ELECTRICIAN, and
during 1909 it will complete its sixteenth and the
first half of its seventeenth year, the paper having been founded July 2, 1887, and continued
under the present management for this entire

We

RUSSELL W. KNIGHT,

BLAUVELT, Agent

Braiding, Taping , Winding, Twinning, Cabling, Stranding, Polishing

Trouble Man.
By

the past as a guaranty of the
and in addition pledge the best efforts of
an experienced and competent staff to the constant improvement of the paper.
The WESTERN ELECTRICIAN is published
for the purpose of assisting everyone interested
in the art.
It is a general electrical and scientific
paper, and gives to its readers ail the latest news
and keeps them thoroughly informed of everything that is going on in ail the different departIts
ments of the electrical and allied fields.
technical and scientific articles cover all the latest
inventions and improvements and keep the reader thoroughly informed of all that is new in the
art.
Its special articles, written by the most
prominent authorities, as well as its general articles, are of the highest order, and no interested
person can afford to be without the paper.
period.
future,

May

A. E.

DOBBS.

offer

Full of information and diagrams for the operator,
exchange owner, exchange manager, inspector, trouble
man, lineman.
A complete description of telephones and their
troubles.
How to find and remedy them, together
with working plans for exchange construction, complete
with diagrams of all up-to-date telephones and switchboards.

This

and

for

is a practical book, written in plain language,
anyone interested in telephony.

SI
No

z:,'::'!:"

technicalities.

ONE dollar.
Substantially bound

in cloth.

SUBSCRIPTION PRICE PER YEAR OF FIPTY-TWO NUMBERS
>*^^^4'V^i^f***^:4f4f*:*4 '4f****4:^Hf**'«f*4f*<f^ W**:^f*'**4f*4f*4f*4l^

$3.00
5.00

In the United States
In Foreign Countries
SAnPLE COPY FREE.

ELECTRICIAN PUBLISHING

ELECTRICIAN PCBLISBINfi COMPANY,
Suite 510 Marquette Building,

CHICAGO.

510

U. S. A.

»^

MARQUETTE BUILDING, CHICAGO.

CO.,

|

—
^lay

9,
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SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford

for pumping water for House service, Hydraulic Elevator service
:
:
Mills desiring an independent water supply, also for Mine Work and

au excellent means

Factories

and

:

WATER WORKS SUPPLY.
Can be located wherever
after once

installed.

electric current

We make

is

available,

steam aqd power

:

or no
::::::::;::::

and require

attention

little

PUMPING MACHINERY FOR ALL

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIEROE & SMITH-VAILE
DAYTON, OHIO,
New York:

141

Broadway.

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
Bldg.

Chicago: 311 Dearborn 5t.

New England

Philadelphia: 61P ArchSt.
Cleveland: 1116
Orleans: 304 Hennen BIdg.

Bldg.

New

Sales Agents:

FREDERIC NELL. 97 Queen Victoria St., London, Eng.

HOMESEEKERS' EXCURSIONS
First

E. F.

On

and Third Tuesday Each Monih

AUSTIN, Smith

10

CHESAPEAKE AND OHIO RAILWAY

—TO

.......

NOKTH AND SOUTH

considering at the present price
of coal. Special designs

For rates and information apply to
P.

SPINrNG, N. W.
234 Clark

P. A. C.

St., Chicago,

&

CENTS

We will send you a

An item worth

CAROLINA.

I.

Blk., Pittsburg.

receipt of^

—VIA—

VIRGINIA,

00.,

U. S. A.

Westeri ElecWciaa

forELECTRIC LIGHT and
POWER PLANTS. See

0. Ry.

III.

looiiM

SclieWfi

ourfree bool<let "Green's

Economizer" for detailed information.

Northern Wisconsin Resources.
Northern Wisconsin offers the finest opportunities for manufacturing and settlement.
Fine grazing lands, hardwood timber and splendid soil for the settler; iron ore, clay, marl
and kaolin for the manufacturer, are awaiting

THE GREEN
FUEL

those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.

ECONOMIZER

H. KILLEN, Land

&

Every Lighting man should
have one.

CO.,

Industrial Com'r;

tlie

U, 5. A.
.

.A

ELECTRICIAN PUBLISHING CO.,
Suiie

JAS. C. POND, Oeneral Passenger Agent,
Wisconsin Central

Ry.,

I903.

Matteawan, N. Y.
Sole maonfacturers la

W.

FOR

510 MarausHe

BIdci.,

MILWAUKEE.WIS.

Don't Chase a Bubble
lA

When You Can

Get a Sure Thing

Electric companies should install our sys-

tem of Exhaust Steam Heating Mains at
and be in a position to increase their

once,

electrical business.

To pay

5AVED

their coal

and labor

bills,

and interest

on the investment for the steam mains from
the sale of their exhaust steam.

They can defy competition.
They can give the people a supply
from a central

py

They can laugh
Thirty-five

of heat

station,

at the coal trust.

plants installed

last year.

"Write for pamphlet
it is

CHICAGO.

showing how

done.

Mention Western Electrician.

AMERICAN District Steam Co
LOCKPORT,

N.Y.

WESTERN ELECTRICIAN

We

all

May
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know

the expense that scale causes the OMner and the annoyance it occasions the
The laboratory of this company is one of the most complete in the United
specialty is made of the careful and economical treatment of boiler waters.

Chief Engineer.
States.

A

i-i=r<»i-K^H.i-j

rsT

'•lEIrJ.f, in
Koe^^ia, ^r-osl«ien«

27-34 RIALTO BUILDING. CHICAGO, ILL.

(COMMUTATORS,

t

after

with Dixon's Graphite

Ask

for booklet 125-m.

JOSEPH DIXON CRUCIBLE COMPANY,

Jeniey City, N.

Telephone: Harrison 3030 and 3931.

*'A

Brushes, show surprising

Dixon Graphite.

W /J^

C
DISC ELECTRIC

two or three years' usage

freedom from wear on account of the perfect smoothness of the

.%

J.

B

FANS

FOR CATALOGUE,

EFFREY?u"crT DREDGES

THE JEFFREY MFG. CO,
COLUMBUS, OHIO.

ARE YOU LOOKING FOR MONEY?
If so.

bay WALRATH 045 OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
Ir will produce as good a commercial light as tbat of an automatic steam engine, either belted
or direct connected penerator.
Simple. Economical and Reliable.
tend for Catalogue W.

MARINETTE IRON

WORKS MFQ.

CO.,

MARINETTE, WIS.
AGEN'CIES-

A FAN OF UNEQUALED STRENGTH
AND EFFICIENCY, COMBINED WITH A
MOTOR SUITED TO THE REQUIREMENTS OF THE SEVEREST CONDITIONS

301 Fisher Building. Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Kijou Building. Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Macliay Engineering Co.. 100 Boylston St., Boston.
Strong, Carlisle

REG.TRADE MARKS

The Phosphor

Hammond Co.,

.fc

Cleveland.

Send for Circular Mo. 1S3

Bronze SmeltingCo.Iimited,

2200 Washington ave.,philadel,phia.
"ELEPHANT BRAND PHOSPHOR-BRONZE'

American Blower Company,

1NG0TS,CASTINGS, WIRE, R0DS,'SHEETS, ETC.
.y''/iixij!//utjdti

— DELTA

DETROIT, MIOH.

METAL

MEW YORK.

CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND Sole Makers IN THE U.3.

CHICAGO.

SCRAPS.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

BELTS

SIZE
CONDITION.

WE

BUY YOUR BOOKS
FBOM TH2

OR

CLEAN, REPAIR AND RENEW

Electrician Pub. Co.. 6

1

Marquette Bld|., ChleagO'

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perTected under systematic tests In the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplatintr the improvement of powers, win find It to their interest to confer
with us, as we arewJIIitiKto guarantee results where others have failed, no
matter what matte of turbine has been in U5e. STATE REQUIREMENTS

AND SEND FOR CATALOGUE.

MORGAN SMITH

LOMOOH.

"

WE OBBUY OLD
ANV

S.

Y.

CO., York, Pa.

27 W.

MONROE

ST.,

CHICAGO,

LITTLE JOURNEYS
resorts

I
A
VI

B^ipi
II lE
Alll
Wfcfl II P
THE MONSON

lake

be more popular this summer
ever.
Many have already
arranged their summer tours via the
will

ELECTRICAL

PURPOSES
PLAIN DR

than

ENAMELED.
BURMAH SLATE CO.

PORTLAND,

to

and mountain homes

Chicago,

NIE.

Milwaukee &

St. Paul

Railway

SAMSON TURBINE
If

you are contemplating the improvement

TURBINE
true

if

will

to use the

DYNAMO.
HIGH EFFICIENCY

BALANCED GATES,
in the

Booklets that
you to plan your vacation
likewise.

water-power where a
be required, we can interest you.
This is especially

you wish

embodied

and many more are going

TURBINE

of a

for driving

GENERATOR

or

just

been published, and

REDUCED GATEAGE, QUICK SPEED,

are just a few of the

SAMSON.

Write Dept. D.

many

"Colorado-California." six cents.
"

and "Summer Homes,"

CO., Springfield, Ohio, U.S.A.

six

cents,

"Lakes Okoboji and

Spirit

Lake," four cents.

F. A.

MILLER,

General Passenser Asent,

CHICAGO.

JAMES LEFFEL &

have
be sent

trip

will

points of excellence

for catalog.

do

help

on receipt of postage, as follows:

"In Lakeland

at

to

will
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We

have

WHITE

23

?!>°L^i

of all sizes.
Let us quote you prices.

PACE & HILL CO.
1235 Guaranty BIdg.

POLES AND POSTS.

MINNEAPOLIS, MINN.

TORREY
CEDAR CO.,

Cedar

Poles

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

CEDAR POLES.
IDAHO
LOW PRICES. LONG LENGTHS A SPECIALTY.
YARDS- IDAHOYARDS.
MONTAMA.
\
1

WESTERN LUMBER

ft

POLE

Main

CO.,

Office,

DENVER, COLO.

Governors

wfeei

For Electric Light, Power and Railway Stations^
Also Paper and Textile Mills.
IVe are jiouu

fre^ared

to

GUARANTEE ABSOLUTE SATISFACTION
Write for Referetices in your Locality.

Governor

The Replogle

A-t-ten-bion!
The Holcomb-Lobb Company have

retired

from

the cedar business and we have purchased their entire
stock of cedar posts and poles, also their principal
yards at Marinette, Wisconsin, and Masonville, Mich.
This places us in a very advantageous position,
giving us in conjunction with our ov\rn yards, local connections with all the trunk lines on the northern peninsula.
are prepared to make attractive prices on
mixed carloads of posts and poles as well as in straight
carload lots.
Our great specialty is the pole business.
Our stock is the very best.
trial order will demonLet us hear from you.
strate this fact.

We

A

YARDS:
Chicago, III.
Spalding, Mich.
Metropolitan, Mich.
Felch Jet., Mich.
Blaney, Mich,
Raber, (Hich.
Escanabs, Mich.
Masonville, Mich.
Marinetle, Wis.

Wm.

Mueller

Company

1211-12-13 Marquette BIdg.

Works,

HIGH & CHESTNUT STS., AKRON, OHIO.

jJIZ

,w<JX> >/«'*^

y^dw^

Ao

/lX*-^t-0

xL/\^

.aT^CLo^c^-ot'-O

POLES AND POSTS.

/V«-'

BUY DIRECT FROM THE MANUFACTURER
AERIAL AND UNDERGROUND

Cross-Arms, Pins
and Brackets

CABLE BOXES
Our cable boxes are made of i>s-inch finished lumber,
all joints tongued, grooved and white leaded, doors framed,
hinges and locking device bolted and riveted.
Painted two coats of asbestos paint inside, two coats of
white lead outside; can be furnished with any make of
terminal head.
Lock nut cable terminals, lightning arresters or combination cable terminals and protectors
Used by the largest telephone companies
Would be pleased to quote you.

E. J.

H-U.

NOBLETT

We

manufacture

all

regular,

and any special

cross-

arms, locust and oak insulator pins for high voltage transmission

lines.

Send sketch with order
Order our

CALPA

for specials.

pins, substitute for locust.

CO., 898-902 35th

St.,

Chicago.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

WESTERN ELECTRICIAN
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CEDAR POLES

Producers

and

Jf

May

From 6 Feet to 70 Feet.
8PBCIAL PRICES ON SMALL POLES.
1

Wholesalirs of
I

A

White Cedar

i\.

CM. WORCESTER CO.

Products.

MARINETTE, WIS.
Are t he Best.

Southern Cedar
NO ROTTEN BUTTS.

When

POLES

D. W. PHELAN,
277 Broadway, NewYork

POLES

W.

C.

STERLING & SON,

TIES.

MONROE, MICH.

Eleven Pole Yards In Michigan.
Wbolesale Producers for 20 years.

on

Figuring

CEDAR

POLES

CEDAR

IDAHO POLES

POLES

CEDAR

8,000 In one yard, now ready for
shipment. 40 ft. to 70 ft. lonjc,
7 in. and up tops. Must be moved.

FOR

tKJS

Large stocks Michigan White Cedar
Poles. Write for Prices.

PRICES

lkey

PendleTon a'G'i
PRODUCERS. MiNNEAPOLia.MlNN.

A. P.

HOPKINS &CO.

FRANCIS BEIDLER &
510 W. 22d

St.,

Chicago,

CO.,
III.

ESCANABA, MICH.

Central Manufacturing: Go.
Chattanooga,
Teti.

M. KLEIN

7eUow

Oross Arms,

Loosst Fins,

Oat Fill, Electrioal MonlliigE, Oak
LARGE ATOCKb on HAND,

BtaelEetB.

Delivered prices quoted. F. O. B. cars, your city,
In any quantity.

TIE

COMPANY,

POLES

THE

'^"-""JeTo'Jf.'ia'ic'hr'""''^-

W«

want your

G.J.

HUEBELCC,

MATHIAS KLEIN

^«V

^

^

^

X

1.000 7. INCH 25s TO

READ THE

A. E.

MOVE AT

SACINAW, MICH.

MINNEAPOLIS, MINN.
A LOW PRICE.

APPLICATION.

BERTHOLD

POLES.

& COAL CO.

1129-30-31 LUMBER EXCHANGE

""^H'^.^-

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis,

DAR POLES

CHICAGO LUMBER

W. Van Buren St.
CHICAQO, ILL.

87-«fi

SONS,'

CEDAR POLES
rui't,ki^r"'
UPON

itOW PRICES

WHITE AND'

&

TMI

>f

SPECIAL PRICES

LARGE STOCKS

FREE.

SUPERIOR CEDAR & LUMBER CO.,

Inquiries always.

MENOMINEE

a copy now.

CO.,

VULCAN MICH.

ENQUIRE OF EITHER.

POLES

tells about them.
Get
It is of Interest to all litiemen.

Headquarters for Linemen's Tools.

LUMBER

0. C.

POLES, TIES, POSTS. "'.ST.?*'
PRODUCERS.

SION.

Our Tool Book

WRITE FOR PRICES.

(WHITE CEDAR.)

STANDARD

&

LINE BUILDERS' TOOLS.

File,

ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

& JENNINGS,

80

ft.

Chemical Building.

Minn

CROSS
ARMS.
LONG LEAF

PINE AND FIR.

ELECTRICAL PAPER.

MICHIGAN WHITE

LARGE STOCK.

KELLOCC SWITCHBOARD & SUPPLY

CO., Chicago.

Ma}'

g,

WESTERN ELECTRICIAN
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CEDAR-PDLES
LINDSLEY
BROS. CO.
(MICHIGAN POLES) CHICAGO.
ADDRESS

THE LINDSLEY BROS.

(WESTERN

=

INqUIRIES TO EENERAI- OFFICES

P DLES

CO.

SPOKAN E. WASH.

)

TRIBUNE BLDG. CHICAGO.

GOOD POLES ARE WORTH
money. They are also worth looking up and a little "shopping around"
Send us your name and we will furnish them to you without the extra work.

Our

price

is

reasonable

for prices.

too.

MALTBY LUMBER COMPANY, 509

Phoenix Block, Bay City, Micli.

WW*

TEN

LOCUST PINS

YEARS'
BUY YOUR POLES FROM FIRST HANDS-THE PRODUOER. EXPERIENCE
IN MaKiNG
enables us to know what we are talking about when we assure yon that our pins will shed water
MERCHANTS'
NATIONAL
better, and last ioneer than others. Then there
a
better,
in timber. Ours the
cm
MED
I IIIIRCD HII
nil ruLmcif luhidcii bu.| bank bldg., Chicago. best that grows.
•
CAROLINA LOCUST PIN & MICA CO., Franklin, N. C.

DM

is

fit

IDAHO, WISGOHStM,

MICHIGAN

CEDAR POLES

diflFe^-ence

FOR TELEPHONE, TtLEGRAPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IN IDAHO AM) AT WVSHIllKN. PI.IMMKK AND UKILK, WISCONSIN.

JOHN.

H.

FOWLER

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.
D.,n..h Offices,
n«i,..e
Branch

i
j

Washburn. Wisconsin, and
S|,„|,3„j ,,35„i„g,„„

FOWLER-JACOBS

CO.

eiuJwU^^ 'V^sXjJy.
WHITE CEDAR POLES

ARE YOU LOOKING FORTROUBLE?
IP so, GET A COPY OF

TELEPflONETROUBLES
AND HOW TO FIND THEM

IN

THE

WESTERN

TRICIAN OBTAIN MOST EXCEL-

BOTH MAGNETO AND COMMON BATTERY

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

8th EditioD Just Out.
Eieotrician

Price, 25c.

Publlsiiiiig Co.,

tomahawk,wis.

ELEC-

—IN—

SYSTEMS.

Hall L.Brooks

POLE DEALERS ADVERTISING

510 Sfarqnette BaUdiac,

CHICAGO.

at

iiimiimtiumitminimn miiiiuiiiiiitiiuiiiimntiiimiiiinimmi mmtmnunitii

JUNIPER

POLES.

ii!

RECOCNtZED AS THE BEST POLE
FOR TROLLEY LINES.

The Standard Pole & Tie Co,,

505 Venezuela Bldg., New York City.
srmnnTinnTT»ifTnminnnTmnTTTiTTnnimnmnTmTTTnmTT»TTnnTTTTnTfmTmmnTTTK

YARDS AT:
WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
Write Us tor Oellvared Prices.

,

CEDAR POLES
CARNEY BROTHERSi COMPANY,
6IO Chamber

of

Commerce, CHICAGO,

ILL.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY BROS.' SPUR, MINN.
Idaho Cedar Poles shipped direct from
Oregon and WashiYiglon.

Idalio.

WESTERN ELECTRICIAN
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Westinghouse Instruments
The Recognized Standards
For Alternating and Direct Current Circuits

N^

P1TTSBURC.P4.U.S.A.

?

,

Type Q Voltmeter, Alternating Current

Type Q Ammeter, Alternating Current

Illuminated Dial

Illuminated Dial

Type P Single-Phase Wattmeter,
Alternating Current

Type P Polyphase Wattmeter,

Type F Voltmeter,

Alternating: Current

Type E Voltmeter, Direct Current

Alternating Current

Illuminated Dial

Type P Ammeter, Alternating Current

Type E Ammeter, Direct Current
Illuminated Dial

yWESTINCHOUSEELEC.&M'FcCo./'/

K

'Seizor

DS..VSS'

A//

Type D Voltmeter, Direct Current

Type D Ammeter, Direct Current

Type C Voltmeter, Alternating and
Direct Current

Frequency Meter

Power Factor Meter

Static

Type C Ammeter, Alternating and
Direct Current

Ground Detector

Synchroscope

For Particulars Address

Westinghouse
Sales Offices in all Large Cities

Electric

&

Mfg. Co.,
Pittsburg, Pa.

1903

May

WESTERN ELECTRICIAN

1903

9,

*^**''^>^*"'M"A*^t*<*'<'*n>^<MIMM*%MMMMltf««M«^^

UNION COLLEGE

\

Sclienecta(iy,.N.Y.

ENGINEERIXG SCHOOL, ESTABLISHED
Courses

Civil

Founded 1 79!:

184S.

and Sanitary Engineering
Er^'ciiono.

PROF. O.
Nem

Consalfxng Engineer

Undergraduate and Graduate Courses

H.

LANDRETH

York State Board of Health.

in

i

Electrical Engineering
miVuoL,

PROF.

C. P.

STEINMETZ

Special Electrician General Electric Co.

Exceptional

For information

facilities offered

through the co-operation of
General Electric Co.

the

the

President

Union College.

address
Dean

or
::

::

of

i

::

20th CENTURY

LAUNCHES

I
i

Spring TCill soon be here aod
you will want a launch, a Hil
boat,

a

row

LOWER. PART OF FORM C ARC LAMPS

boat, or a canoe.

LET US FIT.YOU

OUT.

RACINE BOAT
MANUFACTURING COMPANY

i

CONCERNING

GLOBE BREAKAGE
GLOBE BREAKAGE

IS

CAVSED BY

ist— Careless lamp trimmers.
2nd Defective globe holders.

i

—

IT

MAY BE MINIMIZED BY
— Discharging the careless trimmer.
ist;^

2nd

i
BOX
The
craft.

13,

ideal

The

gentleman's pleasure

finest

lanncb that

Speedjr, safe, limple

15 FT. FISHING

16 FT. FAMILY

35

FT.

RACINE, WIS., U. S. A.

4

and

floats.

i

reliable.

UUNCH,S 150.00
UUNCH, 200.00

CABIN LAUNCH,

1,500.00

Send 10 cents forSo-pag*
tnled catalogne giving

—Specilying "Form C Wood

CAUSES:

Arc Lamps."

iRJEMEDIES:

Large contact of heated metal
on heated glass causes discoloration and breakage due
to excessive or uneven heating.

The

temperature of
inner globe seat will crack a
globe as surely as a dasli of
cold water on a hot glass.

The form of gas cap used on
Form C lamps will not break
globes. The globe seat remains

Clianges

in

Outer globes
must expand.

will
If

and
fastened, by
heat

ordinary thumb screws they
are sure to be broken wlien
screws are tightly set.

three-point contact of the

inner globe holder of
arc

lamps

Form C

eliminates this

cause of globe breakage.

at the

temperature of the globe.

Three

leaf springs mounted on
the ends of thumb screws in
the outer globe holder of Form

C lamps

permit

expansion

of globe without breakage.

OVTER GLOBE HOLDER.

I

illas-

the truth

in detail abont the beet boats bnilt.

JJ^B^^L
BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
MAGNET WIRE.
LAMP CORD.

I

ROEBmD

FORT WAYNE

I

ELECTRIC WOR.KS
Ma.i\\jfa.cturers of

POWER CABLES.

TELEPHONE CABLES.
OFFICE WIRE.
JOHN A. ROEBLINC'S SONS CO.,
TRENTON,

AGENCIES AND BRANCHES:

N. J.

SAN FRANCISCO.

Wood Systems,

MAIN OFFICE AND FACTORY:

PHILADELPHIA.

ATLANTA.

FORT WAYNE.

i

INDIANA

1
WESTERN ELECTRICIAN

-May

9,
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VULCANIZED FIBRE

i

Highest grades for electrical iosulation and mccbanlcal purposes, in sheets,

ALUS-GHALMERS
CHICAGO,

S A.

U.

special sliapes.

Catalogues and samples on application.

FIBRE CO.,

Wilmington, Pel.

-

.

Sole Builders

^1^^ 1
^f ^^tV.
.

jNORTONvirr

of

REYNOLDS

1

Hlgli-Grade InstniinenU at Moderate' Cost.
Write Tor CSreiilaraod Price

CORLISS
ENGINES

/wBJSp^^J^^^^^JKBm^S^^^^^KKr^
'I^^^^^^^^Hi

and

CO., 1 VULCANIZED
tubes, rods

iJKaII

For

The Norton Electrical Instrument
Agents.-Kohler Bros., Chicago,

tiiSSr^'X?

Newman-SpranleyCo., New Orleans, La.

ELECTRIC HEATING APPLIANCES

All

Power Purposes

Reynolds Corriss Bntrlne.

111.;

List.

Co.,

1
H

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

RIEDLER PUMPS AND AIR COMPRESSORS.

.OF

AMERICAN ELECTRICAL HEATER COMPANY,
Write

1

ALL KINDS.

for

!7 and 19 Spencer Street.

Catalogue.

DETROIT. MICM.

H

STURTEYANT
ELECTRIC

SURFACE
A

SWITCHES.

REMOVABLE
DIAL.

MOTORS
Sole

Owners

of the

We manufacture our
Patented august

Maxstadt Patent No. 655,905

joiats under the

14, 1900, in

patent we

advertise.

the United States and Fobeion Countkies.
This cut represents the
Maxstadt patent improved American Joint, ready
for use. Made in copper
and tinned steel, for copper and ^Uanized iron
wire. This joint Is absolutely perfect and costs

No. 882.

less

money than any other
wUe, and

joint on the market.
Our Tinned Steel -Tolnts are especially a^lapted for Iron
give entire satisfaction wberever used. Prices and samples on application.

a,

fa-

In small and

medium

This Utustratton represents one
of the many

dlf fsreo t
styles of

siZfCS jgt

Maxstadt

Completely enclosed
Readily- portable

and Fuse we

Fuee Blocks

manufacture
We can also
furnish

fu-

paper
wire and
ses,

sleeves, fuse

B.F.STURTEVANTCO.
BOSTON.MASS.
NEW YORK - PKIIADEIPHIA

linttB.

for

Write

prices

and samplai.

No. 416.
Patented March 31, 1891,

-CHICAflO

M*NUFACTUBEO BY

Manufacturers of the Maxstadt Patent Improved American Joint.

CHICAGO DIE & ELECTR.IC
87-91 W.

iBIack Diamond

File

LAKE STR.EET, CHICAGO.

CO..

THE HART MFG.

CO.,

HARTFORD, CONN.

ILL.

Works It
Inc. I8t)5.

Twelvi

Medals
Awardid

Prize
(Sold

at

Medal

International

at Atlanta,

Exposllloni

1895.

Ol

4S

Special

B (iOOnS ARK ON ^.VI.K I>' EVKRV LEAOIIirG B.IlRUWABF.
HTOKE I.\ THE I'.MTEM STATES AX1> CANADA.

G.

&

H.

BARNETT COMPANY,

PHILADELPHIA, PA.

MODERN

PRACTICE -MECHJWCAL INOUCEO

NEW CATALOGUE

^"Af-0

GIVES FULL

OMrT

MTA

FORdt COMPANY, BUFFALO. HX.

TOl.

$3.00 Per Audi.

Xnil.

Publishing Company, Oblcago.

PV WIRESINSULATED
AND CABLES.
Jlwir^t.tA.
'IIUIDI

N.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN SELLING AGENT.
The Simplex Electrical Co.,
^""r.^^xson""^
H. R. HIXSON,
1137 Monadnock Slock, CHICAGO
CHICAGO.

I

10 State Street,

THE OKONITE
B.'lS'a'4aS?h':^°l;,f

<B^

«"•!"«•

it\ji

Co.'s

^A^BI_E@.
R.

Nationml Code IStandard.

CRESCENT INSULATED WIRE AND CABLE
"^i"

SS^Imclay Sl°REET.

<"'<=<

^^

Factory.

CO.,
TRENTON, H. t.

STANDARD UNDERGROUND CABLE CO.

Tor Wires.

322 Tbe Rookery,

Westlnghouse Bldg.,

Chicago.

56 Liberty

New York

Pittsburg.

Mills Bldg.,

San Francisco.

1225 Betz Bldg.,

St.,

Philadelphia, Pa.

City.

10 Post

Office Square, Boston.

BARE AND WEATHERPROOF WIRES AND CABLES.
Underground Cables

Rubber Covered Wires and Cables.

THOUSANDS

IN USE.

^ I mos from 10 lights to 700. We sell
:; )or rent. Good profits for agents.
"'The Hobart Elec.Mfg. Co.,Troy, Ohio

MANUFACTURERS OF
Paranite Rubber Covered Wires and Cables,

lor all

Purposes.

THa

I

Bipolar and Multipolar Motors
from vi to 50 borsepower. Dyna-

INDIANA RUBBER AND INSULATED WIRE CO.,

j

iPDOENIX GLASS CO.
MANUFACTURERS OF

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELePHONe, TELBORAPH AND FIRE ALARM CABLB6.
All

GAS AND ELECTRIC

'\

JOKJBSBOBO, IND.

Wires are tested at Factory,

GLOBES,

ELECTRICAL ENGINE ERINC TAUGHT BY MAIL.
Write for our free niustrated Book,
1 Bcconie ai Electrical Eailicer?"

"Caa

W©

teach Electrical Eneineering, ElecLighting, Electric Railways, MechanEngineering, Mechanical Drawing,
at your home, by mail. Inetitute
indorsed by Thos, A- Edison.

Transformers

Pittsbarg.

St.,

York.

Chicago.

KUHLMAN ELECTRIC CO.
i»ri>.

Electrical Engineer Institute,

240-242 W. 23d

New

'^^^..r^/'

tric

Dept. K.

™ES, Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOGUE.

ical
etc,

New York.

."^rl

COPPER_^,lRE

BEFORE CONTRACTING FOR

I

CHIMSO,

NO AN DESC EIMT

iU

A.

S

IVI F»

GET THE

STERLING SPECIAL

C/?E
H. N.

IMARQ^i

5

LITERATURE.

J, F,

IME\A/
IVI

-

STERLING ELECTRICAL MFG. CO.

FENNER, President

WARREN, OHIO.

-

RUSSELL W, KNIGHT,

BLAUVELT, Agent

Treasurer

IVI
MANUFACTURERS OF

nsuila-ti mg El

hinerx for

-trical \A/ir^8

I
Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing

F-INK CA.S-rilMOS

304 PEARL STREET,

WESTIIH

NEWARK,

and Measuring Maclilnes. Cable Covering Braiders
A. SPBC^I A.L.-r'V

PROVIDENCE,

ElBcMeal IngtmenS

Wavtrly Park,

N.

Co.,

J.

R.

I.,

U. S. A.

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
LAMP CORD.
MAGNET WIRE.

We are now offering onr

New Model Low

Priced
Portable Instruments, ModeLt.

HQEBllHD

where the extreme accuracy peculiar to our Portable Standard Instruments is not necessary or desited.

for use

VOLTMETERS
in ranKe-

from 3 to 300 Voi:s.

AMMETERS
Weston Portable Type E Voltmeter.

'

POWER CABLES.

Self contained and for any capacitv desired In conneotiOQ
with e-xteraal shimts, mlthin practical limit.
Send for BullellD Xo. 1 describing these instruments.

OFFICE WIRE.
TELEPHONE CABLES.
JOHN A. ROEBLINC'S SONS CO.,

BiBLrs— European Weston Electrical Instrumeat Co.,
Rltterslrasse, Xo. 88.'
LoKDON— Elliott Bros., Century Works. Lewlsham.
Pa' is. Fbasce— E. H Cadlot. 12 Rue St. Georges.

AGENCIES AND BRANCHES:

in ranges

from

1 to

25 Amperes.

SEW YOBK OFFICE-74 Cortlandt St.

i.

WIRES AND CABLES

Geo.T. Manson, Gen'l Supt,
W. H. Hodglns, Secy.

York.

OH

CRESCENT RUBBER INSULATED

CO., Ltd.

253 Broadway, New

Rubber

OFFICE AND FACTORY: BRISTOL.

Sole Manufacturers of

Manson Tape, Candee

R.

1.

Ufl
JlUi

National
India

KS A.ND

VK^II

BOSTON, MASS.

TH£ STAKBABB FOB
BVBBEB OrSIJIiATIOIir.
Okonite Wires, Okonite Tape,

—

A— * > t^ttw%v
U^ITS A wOPYi

RUBBER COVERED

1889—Paris Elxposition,
Hedal for Bnbber Insulation.
1893-World's Fair,
Medal for Bnbber Insulation.

tfuujq mark.

in
lU

Entered at Chicago PostolHce as
m&Umatteroftlie second class.

16,19

TRENTON,

N. J.

NEW YORK.
SAN FRANCISCO.

CHICAGO.
PHILADELPHIA.

CLEVELAND.

ATUNTA.

WESTERN ELECTRIQAN

STANDARD

^^
^^B

May

i6,

VITRIFIED

CONDUIT GO.

^^^^^^^^^^^~^^^^^B^^^

-x^^^^^^^^^^^^^^

39-41 Cortlandt Street,

%

NEW YORK.

LARGEST FACTORIES

iHB^

pyfi iitivFi V

rnNniiiT

IN

JiK.

THE WORLD
incui

anii

ithrc

ANNUAL CAPACITY
single Duct.
2. 3, 4,

Manhattan

2D,O00,O0O

Mulllple Duel.

Ft. Conduit.
10,000,000 Insulators.

6 and 9 Duel.

Third Rail Iniulator.

•

COMMERCIAL ELECTRICAL SUPPLY
1000

MARKET STREET,

ST.

CO.

LOUIS MO.

-AGENTS FOR

Missouri

Iowa

Southern

Texas

Louisiana

Mississippi

MW M W

Illinois

Nebraska
Tennessee

Arkansas
Kentucky

Kansas
Alabama

WW

and the
Territories

W

*»»mm9mmmm»»»»»»»»»»»9»»9999mm§ff »§n m»9f§§ 9§§§§§§§ 9 §§§§§f§ 9§» f »m»9»9»»»»»»999»»m9»*»»a»m»m*m»m»»»»»»»*9
»«t «» »M >«
»»
»B
lt >B>BlB B
> >
>»
>

>«

M

»

There

is

WMf
»WW
No Higher-Class India-Rubber

M

H

Insulation

For Wires and Cables than

HABIFRSHANA/.
Authorized Manufaotureraof th*

AT-rix f-uexibub: -tube ^A^lRK.

The India-Rubber and Cutta-Percha
MAIN OFFICE, Clenwood
Sales Ofnoe,
IB Cortlandt St., New York,

•••••w

K::KK»»:;:H:w«tfi
••

Insulating Co.,

Works,

IMKERS,

M U M ! ;;;;;utttm;iti;iiiitrMmmtmo:

«»

IM.

1

1903.

Y.

(10931)

:»;k»:»»»hk

—

:

May

1 6,

—

'

1
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TheElectric StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

"Cblonfee Hccumulator
For Central

Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.

Stations,

PRICE LtSTS AND DESCRIPTIVE BULLETINS rORWARDCD UPON REQUEST.

SALES OFFICES

New York,
100 Broadway,

Philadslphia,
Allegheny Ave.
and 19th St.

Chicago,
Marquette Bldg.

BoaTOiT,

60 State

St.

Baltimore,
Continental
Trust Bldg.

San Francisco,
Nevada Block.

St. Louis,

Wainwright Bldg.

Cleveland,
Bldg.

Citizens'

G. F.

Havana, Cuba,
Greenwood, Manager,
34 Empedrado St.

Alternators
W.

37 to 1,500 K.

Write tor Detailed Description.

Christensen Engineering: Co.
W.

250 K.
Chicago: Old Colony Bldg.
Pittsburg: Qellatly & Co., Times Bldg.

Milwaukee
We

If^tur"'""'

* """

"'""•""''
I

always carry a large stock of

CARBONS

WEATHERPROOF WIRE

CONSUMERS CARBON

prompt ihipments. Samples
and prices on application.
for

AMERICAN INSULATED WIRE
AMERICAN BRAND

&

LANCASTER, OHIO,

CABLE CO.

Main Office and Factory
241-247 S. Jefferson St., CHICAGO,

WtATHERPROOF WIBE AND CABIES

3=Phase "Ceco" Alternator.

'="

for all purposes.

and

of all kinds

Carbons
ILL.

An INCANDESCENT LAMP represents a large Investment of capital, Ingenuity and skilleil workmanship, it is sold at a price lo low as to necessitate eternal
minlmim. A successful lamp maiufacturer can not afford to experiment witli poor materials. This explains ihe popularity of

vigilance in cutting costs to a

408

NEWARK,

N. J. R. R, Ave..

Chicago & Alton Railroad

13

ALLis-Cbalmers Company
Alphaduct Mfg. Co
American Battery Co

.

.26

.

19

—

American Blower Company. 32
American Conduit Company. T
19
Amer. District Steam Co
Amer. Electrical Heater Co..—
17
Amer. EL Telephone Co
American Electrical Works.. 13
Amer. InsuL Wire & Cable Co. 3
American Refl.& Lighting Co.14
Amer. Steel & Wire Company 6
Arnold Elec. Power Stat. Co. .18
17
Automatic Electric Co
Badt.F. B
Baker & Company
Baker & Co., W. E

&

Bissell,G.W

18

26

.

21
18

—

Wm. H

18

Chesapeake

tfe

—

Cutler-Hammer Mfg. Co
Cutter Elec.

13

& Mfg.Company—

—
Fuse Company
Dearborn Drug & Chem.Wks. 22
5
Diamond Meter Company
Dickey-Sutton Carbon Co
8
Diehl Manufacturing Co ..... 1
DLxon Crucible Co., Joseph.. £2
D.

& W.

—

B

.—
18

. .

Company ... 20

&

Sup-

Company

20

17,

Wayne Elec. Works., Inc.25
21
Fowler, John H
Fowler-Jacobs Company
21
Franklin Eng. & Elec. Co. ...

Kokomo Tel. &
Kuhlman Electric Co

16

Fulmer Lumber

Leslie*

Field, C. J

18

Ft.

—

Co., D.

M.

...21

General Electric Company ... 4
General Incandescent Arc
9
Light Company
General Incand. Lamp Co....
Gould Storage Battery Co
Great Western Smelting &
Refining Company
Green Fuel Economizer Co.
Gregory Electric Company ... 14

—

~
—
—

Hart & Company
18
Hart Mfg. Co
18
Hartford Steam Boiler Inspection & Insurance Co. .22
Hobart Elec. JUg. Company.. 1
14
Hoffman, G.
.

W

Holmes Fibre-Graph. Co
Hopkins & Co. A. P
Huebel Company, C.J......
Humphrey, Henry H

Illinois

12
Empire Wire Co
Ewing-Merkle Electric Co.. .10
FahneuBtock Transmitter Co.l6
Faries Manufacturing Co

7

ply

20

Illinois Electrical

—

Kellogg Switchboard

Klein & Sons, Mathlas
Kohler Brothers

Electric Mfg. Co.... 4
DustlnCo., Chas. E...
15

Duncan

21

18

OhigRy

Continuous Rail Joint Com19
pany of America
Coolidge, Marshall H

Electrician Pub.

F

Camp Company, H. B
Carman & Co., Charles Whit-

Central Electric Co
Central Manufacturing Co..

Columbus Ins.Wire& Br. Co.U
Commercial Elec. Supply Co. 2
3
Consumers Carbon Co

18

18

& Mica Co.

—

21

Burch, Edward P

ney
Carney Bros. Co
Carolina Loc. Pin

. .

Economical Elec.Lamp Co. ..12
Edison Decorative & Minia12
ture Lamp Department
26
Edison Mfg. Company
15
Edwards & Company
Electrical Engineer Institute, l
12
Electric Appliance Co
3
Electric S torage Battery Co

Buckeye Electric Company..—
26
Buffalo Forge Co
Butterfield, J.

"For Sale" Advertisements.. 14

j

Bryan-Marsh Company
Bryan,

Chicago Edison Company .4, 14
Chic. Fuse Wire & Mfg. Co. 19
Chicago Insulated Wire Co..—
Chicago LuDiber & Coal Co. .20
16
C, M. &St. P. R. E
Christensen Engineering Co. 3
Clark WireLTel& Tel Co., T.E.IO
Columbia Incand. Lamp Co.

Crumb & Company, W. H .... 18

—

& Const. Supply Co.l6
18
Chas. E

& Co.,

Felt

18

Barron & Co., J. S
Beardslee Chandelier Mfg. Co. 12
20
Beidler & Co. , Francis
21
Berthold & Jennings
.

FarrTel

W.

N.

Crescent Ins. Wire & CbL Co. 1
Crocker- Wheeler Company .10

H....26

Bossert EL Construction Co
Brooks, Hall L
Brown. Chas. L

&

....22
R. R.
Chicago Die & Electric Co.. .—
C.

3

18

G.

IIMUIVI

NEW YORK.

We Duy

ano

Refine

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
—

Akron Smoking Pipe Co
Allen Company, L. B

Bamett Company,

N. J.

120 LIBERTY ST.,

CO,

U. S. A.

Mfg. Co

19

20
.20

18

.

.—

Illinois Electric Specialty Co.l6

Maintenance Co

14

Incandescent Electric Light
Manipulator Compai.y
Independent Incan.Lamp Co.
Indiana Rub. & Ins. W. Co.
India Rubber & Gutta Percha

—

. .

Insulating Company
Intemat'l Corres. Schools
International TeLMfg. Co.
Jeffrey Manufacturing Co..
Jewell Electrical Inst. Co..

1

3

—
..17
-.22
.

—

Johnston, Thomas J
13
Kartavert Manufacturing Co.

STox* 01^»ttI£l<^Cl

Xxxdeac of

18

EL M. Co ...

Leather Preserv. M. Corp
Leffel

&

Co.,

.

—

James

Co., A.

1

2i

C

16

N. Y. Safety Steam Power Co. 13
25
Nickel Plate Road
11
NoblettCo., E. J
Norton Elec'l Instrument Co.—
O. C.

M

7

Machado & RoUer

12

Maley, Martin

7

Maitby Lumber Company.. .21
Manhattan Elect'l Supply Co. 15
Marinette Iron Wks. Mfg. Co.22

Matthews & Bros., W. N
McBride Mtg. Co
McLennan & Company, K

McNamara

Brothers
Mechanical Appliance Co

13

9
.

.

..12

—

7

26

Mechanical Boiler CleanerCo.—
Metropolitan TeL & El Co... 16
12
Mica Insulator Company
18
Michaels & Hilly
14
Midland Elec. Co
15
Minnesota Electric Co
Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad

20
1

—
Orne Electric Co
7
Osborn-Morgan Co
Osburn Flexible Conduit Co. 1

Lindsley Brothers Company.. 21
20
Loud's Sons Co., H.

Lowell Model Co

Lumber Company

Okonlte Company, The

14
13

....—

Monson Burmah Slate Co.... 7
—
Moon Mfg. Co., The
20
Morse Cedar Company
Mueller Company, William., 31
—
Munsell & Co. Eugene
,

National Conduit & Cable Co.—
National India Rubber Co.... 1
Nernst Lamp Co
1
New England Butt Co
14
New York Central Lines

—

9
New York Ins. Wire Co
^^cl.-%rex*tlsei3:ie2xt:eft

.

Stanton,

LeRoy

W

18

&

Son, W. C
20
Sterling Electrical Mfg. Co.. l
Sterling Electric Company ... 16
Sterling Varnish Co. The .... 13
Stewart Electric Co., John A, 15
Stilwell-Bierce & Smith- Valle

Sterling

,

&

Hill Co
Co.,H.T
Paragon Fan & Motor Co
Parsell&Weed

Page

Standard Pole & Tie Co
20
Standard Tie Company
20
Standard Underg. Cable Co. l
Standard Vitrified Cond. Co. 2
Stanley Instrument Co
1

20
15

Pa'iste

—

Company

19

—

12

Stow Mfg. Company

Pendleton &. Gilkey
Perrizo & Sons

20

Stromberg-Carlson Tel. Mfg.

Phelan, D.
Phelps Company

20

20

W

Phillips,

7

Eugene F

.13

Phillips Insulated Wire Co. .13
1Phoenix Glass Company

Phosphor-Bronze

S.

Co

22

M

Pignolet, L.
Pittsburg &L.

Porter Cedar

12
S.

Iron Co

31

Company

20

Racine Boat Mfg. Co
Reisinger,

Hugo

Company

17

Sturtevant Company, B. F...26
Superior Cedar &. Lumber Co.20

Swedish-American

21

Union College

25

Waclark Wire Co

11

Wagner

Reynolds EL Flasher Mfg.Co.—

14

18

Valentine-Clark Co., The....2l
Vulcanized Fiber Company.. 26

25

Replogle Governor Works.. .—

Tel. Co.. 16

Thompson Son & Co
Torrey Cedar Company
Turner Brass Works

1

Electric Mfg.

Walsh's Sons

—

Co

& Company .... 14

—

Warren Elec. Mfg. Co
8
Western Electric Company... 7
—
Western EL Supply Co
Western Lumber
Pole Co. .21
Westingbouse Air Brake Co. 24
Westinghouse
Electric
&

Sawyer-Man Elec. Company.—
18
Schott,W.H
Schureman & Hayden
14
Shelby Electric Company .. .—

Weston Electricallnst. Co. .. 1
Whitehead Machinery Co. ...14
Whitmore. A. E
21

Simplex ElectricalCo., The.. 1
Simplex Elec Heating Co.. 13
Smith Co., S. Morgan
22
Sprague Electric Company. 12
25
Standard Elec'l Mfg.Co

Yost Writing Machine Co...
Young, A. B

Reynolds, W. T
Roebling'sSonsCo.,

21
J.

A

1

Rooney-WestburyELLmp.Co.l2
Safety Ins. Wire & Cable Co.
Sargent & Lunay

13

.

.

See £*0^e

.

&r

iS:

Manufacturing Company

..23

Wllmerdlng. C. H
18
Wisconsin Central R. R
18
Worcester Company, C. H .... 20

,

—
—

WESTERN ELECTRICIAN

May

1903

i6,

MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Go.

Etc., Etc.

CHrCACO EDISON COMPANY, 139 Adams
S

,•« ,>« ,•«

,1 .< ,<
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Street,
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CHICAGO.
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GENERAL ELECTRIC COMPANY'S
Type H Transformer

Coils

For over four years have been subjected to the vacuum
drying and compound filling treatment.
This process
produces a solid mass of perfect insulating material in
which conductors are firmly embedded; all moisture having been extracted and replaced by a non=absorbent
insulating compound forced into every pore and crevice^
of the coil.
This treatment has caused these coils to successfully
withstand the mechanical and electrical strains incident
to intermittent or continued usage under the most
Compound

severe conditions.

Filled Coll and Untreated CoUb.

GENERAL OFFICES:
Chicago
>•'

^" ^"

^ ^ ^

^^

^

Office:

^"

^^ K^

^"

SCHENECTADY,

Monadnock Block.
^ ^"

>•

^

^' »•

^ ^• s^' ^' >• >'

»•'

K ^'

N. Y.

Sales Offices in

»>'

t'''

»•'

>

^.^ j^'

^•

> K k ^^ >' »r >•

t,'

>' ^- ^' ».

^

i.- f,-

1.'-

>•'

all

:f ^"

j*' ^''

Large

Cities.

:r *" j? s? :? K" ^" »' *r

:;' j;'

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRENT LIGHTING AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
GOOD MAGNETS
SENSITIVE

LARGE DIAL

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

cm

K' ^'

May

1 6,

1903

WESTERN ELECTRICIAN

WEATHER-PROOF WIRE
SUPPORTED

IS

WELL

IT

WILL NOT CRACK WHEN COLD

IT

WILL NOT SOFTEN WHEN HOT
SAMPLES SENT ON REQUEST.

ORDERS FILLED FROM CHIOAGO STOCK

GENERAL SALES AGENTS
264-266-268-270 FIFTH AVENUE, CHICAGO.

SCHEEFFER INTEGRATING

WATTMETER
TYPE E FOR ALTERNATING CURRENT

TYPE F FOR DIRECT CURRENT CIRCUITS

DUST AND BUG PROOF

!

IMPROVED CONSTRUCTION
TYPEF.

Moving pafts are extremely
Insuring a highly sensitive

light.

and aC"

curate meterm

WRITE FOR PRICES AMD DESCRIPTIVE
LITERATURE.

DIAMOND METER
COMPANY,
Peoria,

III.,

U. S. A.

DIRECT CURRENT.
I

ii»

iii.i*

WESTERN ELECTRICIAN

New York

i6,

1903

& Wire Co.

American Steel
Chicago

May

Worcester

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
CLASSIFIED INDEX OF ADVERTISEMENTS.
Conduit Rods.

AdlnsterB, Inc. Iiamps.

Manipulator Co.
„
^,
Westlngbouse .vir Brake Co.
Anchors (Tel. TeL)
Inc. El.

Lt.

Air Brakes.
Matthews

A;

.

,

* W. X.

Bro.,

Anniui c i ators.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Rnhhltt

Metal and

bolder.
Gr.

Western Sm. and Ketg. Co.

BatterteB and Jars.
Central Electric Co.
Edison Mtg. Co.

LilSht Plants.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Cross-Arms, Pins and
Brackets.
Berthold A Jennings.
Carolina Loc. Pin A Mica Co.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Cut-Outs and Sfritches.
Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.

BuMers, Etc

Central Electric Co.

Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.

Beltlns

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Dixon Crucible Co.. Jos.
Leather Preserver Mfg. Corp.
Lealher'Preserrer Mfg. Corp.

Cuts.

Aniertcan Blower Company.
Buffalo Forge Co.
Sturtevant Co.. B. F.

Dynamos and

Boats.

,.,

Racine Boat Mfg.

Commercial

„„
Co.

Boiler Cleaners.

Mechanical BoilerCleaner Co.

Boiler Compounds. Wk».
Dearborn Drug A Chem.
Boilers.
„„
minols Maintenance Co.
N Y Safety Steam Power Co.
w'hitehead Machinery Co.

Books. Electricrf.

Electrician Puhllshlng Co.

^

Barron .v Co., Jas. b.
Western Electric Co.
Cables. (See Wires and Cables)

Points and

,
^
Central Electric Co.
Chicago Edison Co.
Consumers Carbon Co.
Dickey-Sutton Carlran Co.
Electric Appliance Co.
Relslnger, Hugo.
Western Elect. Supply Co.

Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
Whitehead Machinery Co.

American

Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

Mechan-

Electrical and

Chains.

ical Engineers.
Arnold Elec. Power Stal'n Co.

Jeffrey Mfg. Co.

Circuit Breakers.
Cutler-Hammer Miy

Baker

Cotter Elec. A
Ft Wayne Elec. Wks.. Inc.

A

Blssell,

Western Electric company.
Westlnghouse El. A Mfg. Co.

Coal and Ashes Handling Machinery.
Jeffrey Mfg. Co.

Colls and Maenets.

W.
G W.
Co..

Brown, Chas.
Brj-an,

E.

Commutator Compoand.
AUen Co., h. B.
Hart A Company.
McLennan & Co.. K.
Conduit and Conduits.

Wm. H

Burch Edward
Butterfield

Crumb A Company. W.
Fell A Co.. Chas. E.

H.

Kobler Brothers.
Micha^^'ls A HUly.
Orne Electric Co.
Sargent & Lundy.
Wilmerdlng, C. H.

Electrical lnstrnm«^nt8.
(Recording and Testing.)

Diamond Meter Co.
Duncan Elec, ^Ifg. Co.

A Cable Co.
Co.

Spraeue Electric Co.
Standard Vitrified Cond. Co.
Western Elect. Supply Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Bleclrlc Co.
General Inc. Arc Light Co.
Illinois Elec. Specialty Co.

Ci«ox*

Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Kellogg Switch. A Sup. Co.
Llndsley Bros. (Do.
Loua's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.
Mueller Company. William.

Weston Electrical Inst. Co.
Electro- Platius Mach^y.
Crocker-Wheeler Company.
General Electric Co.

Elevators - Conveyors.
Jeffrey Mfg. Co.

Engines, Gas and Gasoline.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Engines. Steam.
Allis-Chalmers Company.
Buffalo Forge Co.
Dustin Co.. Chas. E.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

I^amps, Arc.
Central Electric Co.

Illinois

Maintenance Co.
N. Y. Safety Steam PowerCo.
Stewart Elec. Co., John A.
Sturtevant Co., B. F.
Thompson, Son A Co.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.

Whitehead Machinery Co.

Osborn-Morgan Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Fans and Fan Motors.
American Blower Company.
Buff'alo

Forge Co.

Crocker-Wheeler Company.
Dlehl Manufacturing Co.
Edison Mfg. Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co.. B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. &. Mfg. Co.

Fibre.
Kartavert Mfg. Co,
Vulcanized Fibre Co.
Barnett Co.. G. & H.
Fire Extinguishers.

Monarch Fire Appliance Co.
Fixtures, Gas and Elec.
Bearoslee Chandelier Mfg.Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.

ture Lamp Dept.
Electric Appliance Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.

Sawver-Man

Elec. Co.

Shelbv Electric Co.
Standard EIpc'I Mfe. Co.
Sterling Electrical Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse EL A Mfg. Co.

Manipulator Co.

rampn. Nernst.

Fuses and Fuse Wire.
Central Electric Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
McBrlde Mfg. Co.

Western Eieccnc Company.
Western Elect. Supply Co.

and

Reflectors

Hhades.
American Refl.A LlghtlngCo.
Faries Manufacturing Co
Phcenix Glass Co.

Co., Jos.

Co.

Steam).

Amer. District Steam Co.

and TentilatInK Apparatus.

Heatins

American Blower Company.
Buffalo Forge Co.
Sturtevant Co., B. F.

Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insnlatinc Machinery.
Now England Butt Co.
Insulators and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

A.li>t»a.t>etio«a. Ii3.dLo:2C

Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative & Minia-

Inc. El. Lt.

Buffalo Forge Co.
Sturtevant Co., B. P.

A

Central Electric Co.

Incandescent—
Replacers A Cleaners,

Forces.

Inspection

Bryan-Marsh Company.
Buckeye Electric Company.

Iiamps,

Stow Mfg. Co.

Globes,

Lamps, Incandescent.

Independent Incan.LampCo.
Nernst Lamp Co.
Phelps Company.
Rooney- West bury El.Lmp.Co.

Files.

Beatine (Exhaust

Carman ACo., Chas. Whitney.

Central Electric Co.

.T.

(ilhicago

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Holmes Fibre-Graphite

P.

J. F.

W. H.
Stanton. Le Roy W.

Central Electric Co.
Electric Appliance Co.

Kartavert Mfg. Co.
Mica Insulator Co.
MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.

Pignolet, L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.

Dixon Crucible

Schott.

Alphaduci Mft:;. Co.
American Conduit Company.
Camp Company. H. B.

Beidler

Roller.

Graphite Specialties.

L.

Humphrey, Henry H.

Western Elecirlc Co.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.

&

Western Electric Co.
Western Elect. Supply Co.

Eadt, F. B.

Co.
Mfg. Co.

National Conduit

Thompson. Soo A Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.

Electric Heating Appl.

Morgan.

Osburn Flexible Conduit

Elec. Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Co.
Mechanical Appliance Co.
Parsell & Weed.

Green Fuel Economizer Co.

ChrlsieVisen Engineering Co.
New England Bull Co.

Field. C.

Ewing-Merkle

Economizers, Fuel

Plates.

Co., S.

Crocber-W^heeler Co.
Dustin Co.. Cbas E.

Sturtevant Co.. B. F.

Western Electric Company.

Smltu

Supply Co.

Sprague Electric Co.
Stow Manufacturing Co.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Carbons.

Elec'i

Schureman A Hayden.
Stewart Elec. Co., John A.

Brushes.

Cable Haosers.

Central Electric Co.
Christensen Engineering Co.

Springs.

Central Electric Co.

Machado

Norton Elec'l Instrument Co.

Central Electric Co.

& Electro. Co.
Motors.

Franklin Eng.

Poles and Ties.

Jewell Elec'l Inst. Co.

'

Western Elect. Supply Co.
Western Electric Company.

Edwards A Company.

Bells,

Barron A Co.. Jas. S.
Contractors and Electric

o*

Commercial Elec. Supply Co.
Nernst

Lamp Co.

A Sons.

Magnet
Leslie

A

Maemet

Mathlas.

Steel.
frijres.

and Cables.)

American Blower Company.
Buffalo Forge Co.
Sturtevant Co., B. F.

Micu.
Mica Insulator Co.
Munsell & Co.. Eugene.

Mining Apparatus, Elec.
Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Weslern Electric Co.
Westlnghouse £1. A Mfg. Co.
Motors. (See Dynamos and
Motors).

Sons, Mathlas.

Patent Attorneys.

Morgan.
StilweU-Blerce Smith- Valle.
S.

Rail Bonds.
American steel & Wire

Co.

Rail Joints.
Continuous Rail Joint Com-

pany of America.
Refiners.
Gt.West.Sm.and Refining Co.
Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

Midland Elec. Co.
Schureman & Hayden.
Stewart Elec. Co.. John

Matthews & Bro.. W. N.
ScDureman & Hayden.
Stewart Electric Co.. John
Thompson, Son A Co.
Walsh's Sons & Co.
Whitehead Machinery Co.
Slate.

A.

Morgan.
Smith-Vaile

IVaterlf'heelGovemors
M'ireleNsTel. 4ppara<ns.
ClarkWlrel.TelATel.Co..T.E.

Wires and Cables-Magnet Wires.

American Electrical Works.
Amer. Insul.Wire A Cable Co.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass
Co.

Crescent Ins. Wire

Receptacles.

Palste Co., H. T.

Soldering Sticks. Salts

and Paste.

Speaking Tubes.

Ins.

WlreCo.

Eugene

F.

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Safety Ins. Wire A ("able Co.

Simplex Electrical Co.
Standard Underground C. Co.
Waclark Wire Co.
Western Elec. Supply Go.
Western Electric Company.

Wood^rork, Electrical.
Noblett Co.,E.

Inst Co.

X*o.e:G

A

India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Ck).
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.
Phillips,

Western Electric Co.

ACbLCo.

Electric Appliance Co.
Empire Wire Co.
General Electric Co.

Indiana Rub.

Co.

B.

Se©

Co., S.

Replogle Governor Works.

Maley, Martin.

Weston Electrical

A Mfg.Co

Sterling Varnish Co.

Dustin Co., Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
111. yaintenance Co.

A.cl-veirtl»ei3:xeM:»t:s

Westlnghouse EL

Turbines.lFater ITheels
Leffel A Co., Jas.

Tnlcanized Fibre.

Speed Indicators.
Ref. Co.

Trucks. Electric Car.

Vulcanized Fibre Co.

Phosphor BronzeSm.Co.,Ltd.

A

Kuhlman Electric Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Stilwell-Blerce

Edwards & Company.

Kaker & Company.

Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co,

Tarnishes.

Second-Hand Mach'y.

McNamara Brothers.
Burmah Slate

Central Electric Company.
Christensen Engineering" Co

Smith
A.

Electrical Engineer Inst.
Iniernat'l Corresp. Schools.
Union College.

^lonson

Transformers.

General Electric Co.

Re -TVin ding-R ep airs.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Gt. Western Smelt.

Sons, Mathlas.

paratus.

Pulleys.

Johnston,

Platlnnm.

A

Turner Brass Works.

Morgan.
Sttlwell-Blerce Smith- Valle.

Central Electric Co.

Thomas J.
Phosphor Bronze.

Sterling Electric Co.

Stromberg-CarlsonTeLM.Co.
Swedish-American Tel. Co.
Western Electric Co.
Western Elec. Supply Co.

Torches and Brazing Ap-

Co., S.

A

Central Electric Co.
Fahnestock Transmitter Co.
Farr Tel. A Const. Supply Co.
International TeL Mfg. Co.
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A EL Mfg. Co.
Metropolitan TeL A Elec Co.
Moon Mfg. Co.. The.

Western Electric Co.

Jeffrey Mfg. Co.

Sockets

American El. Telephone Co.
Automatic Electric Co.

Klein

PoTper Transmission
Machinery.

Young. A

boards.

Tools.
Co.

Allen Co.. L. B.

Nippers and Pliers.
&

Polish (Metal).

Smith Co.,

Elec

Chicago Edison (^o.
Commercial Elec. Supply C!o.
Electric Appliance Co.
Ewing-Merkle Electric Co.
General Electric Co.
Manhattan Elect'l Supply Co.
Western Electric Co.
Western Elect. Supply Ck).

Telephones, Telephone
Material and STrltch-

Schools and Colleges.
Co.

Mechanical Draft.

Klein

Lumber Company.

Perrizo A Sons.
Pbelan. D. W.
Pittjburg & L. S. Iron Co.
Porter Cedar Company.
Reynold*:, w. T.
Standard Pole A Tie Co.
Standard Tie Company.
Sterling & Son, W. C.
Superior Cedar A Lumber Co.
Torrey Cedar Co.
Valentine-Clark Co.. The.
Western Lumber A Pole Co.
Whitmore, A. E.
Worcester Co., C. H.

Smith

Electric Storage Battery Co.
Gould Storage Battery Co.

Central Electric Co.

Page & Sill Company.
Pendleton A Gilkey.

Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Co.

Co.

Supplies, General

Fowler-Jacobs Company.
Fulmer Lumber Co., D. M.
Hopkins A Co.. A. P.
Huebel Company, C. J.

Westlnghouse EL & Mfg. Co.

Co.. A. C.

(See Wires

Co.

Gen'l Inc. Arc Lt. Co.
Western Electric Co.

liluemcn^s Climbers.
Klein

Lumber A Coal

General Electric Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Minnesota Electric Co.
Western Electric Co.

A Mfg.

American Battery

Coolldge, Marshall H.
Fowler, John H.

O. C.

A Wire

Steel

Storage Batteries.

Carney Bros. Co.

Cutler-Hammer Mfg. Co.

Central Electric Co.

El.

American

Co.. Francis.

Rheostats.

lilghtnins Arresters.

Westlnghouse

A

Berthold & Jennings.
Brooks. Hall L.

3.

J.
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THE H.

B.
=

"Camp" Standard
Installers of

CO.

MANUFACTURERS OF^

Clay Conduits for Underground Wires.

Vitrified

Complete Underground Conduit Systems.
:

Room

CAMP

SALES OFFICES:

170 Broadway,

85 Hartford Building, Chicago.

GaSOLINE MOTOR CASTINGS

New

York.

Enclosed Arc Lamps
FOR ALL CIRCUITS.

-FORBICYCLES, AUTOMOBILES,

AND LAUNCHES.

LOWELL

Ttie

MODEL

CO.,

Osborn-Morgan Company
CLEVELAND, OHIO.

NORTH CHELMSFORD. MASS.

MARTIN MALEY,
VERMONT SLATE
MANUFACTURER OF ALL KINDS OF

TURN-DOWN LAMP
Teaches people to use more current by cumln|
lamps down Instead of out.
Write for detailed information.
PHELPS CO., 50 State St., Detroit, U. S. A.

A^ipi
Vl
A|_|l
Wlan II P
k
tf%|

Alt

THE MONSON

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

FOR

McNAMARA BROS.

ELECTRICAL

PURPOSES
PLAIN OR

ELECTRIC SWITCHBOARDS.

ENAMELED.

BURMAH SLATE

SLATE AND MARBLE.

CO.

PORTLAND, ME.

Fair Haven, Vt.

Z^I^Ib.

GENERATORS

^^

Power and Lighting

^-

HNBERGROUND CONDUIT

-FOR-

( Absolutely

OUR

—
lasulation

Eloctrolysis-Protf,

Tett,

I

CONDUIT

66,000

\ ::;;r;::;.

IS

j

VOLTS.

Hon-Corrosiva,

^ Perfect

Insulator.

J

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

AMERICAN CONDUIT COMPANY,

Western Electric
Company
NEW YORK

CHICAGO

SAINT LOUIS

DENVER

PHILADELPHIA

MANUFACTURERS OF

HMISiJltmiSMffl
BITUMINIZED FIBRE.

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
338 Macy Street, Los Angeles, Cat.

(Palenteci

)

FACTORIES:
Chester. Pa.
Chicago, III.
Los Angeles, Cat.

WESTERN ELECTRICIAN
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May

i6,

1903

Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

ENGINE TYPE.

Recent additions to our shop plant, new
etc.

1000
1500

,

afford us increased capacity to

KILOWATT
KILOWATT
BVLLETINS ON A P P L
Rnmsey

Ma^chines of tKe Et\git\e Type a.nd

Ma^chines of tKe Water WKeel Type.
I

CATI O N—THEY

Electrical M'f'r's' Co.,
St., Philadelphia, Pa.

1211 Pllben

|^riien]|[tri[]P.@

C.

W. HobBOD,
Waco. Teias.

SANDUSKY, OHIO,

tools, electric crane,

manufacture sizes up to

U. S. A.

TELL YOU ABOUT

IT.

Western Electrical Supply Co.,
Coho & Compaoy,
Thos. Mnlr& Son,
114 Liberty St.. New York.
Detroit, Mich.
St. Louis, Mo.

H. B.

Kllbonrne & Clark Co.,
816-817 Second Ave.,
Seattle, Wash., Pacific Coast Agls.

O A R B

A.

.

SearlcB,

1200 Fisher

Bldg.,

Chicago, IlL

IM

,lrs*ui-

THE DICKEYSUTTON CARBO^COMmNZ
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC! CARBONS.

WE MANUFACTURE

IMay

i6,
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A REVOLUTION IN FUSES!
IVI
ARK 2 ^ "
BETTER THAN
THE BEST.

CHEAPE R THAN
THE CHEAPEST.

tE55l

McBRIDEMF&.C0.3|

tt

ABSOLUTELY SAFE, EFFICIENT, NON-ARC INC.
CONFORMS WITH UNDERWRITERS' REQUIREMENTS.

POPULAR AND SUCCESSFUL BECAUSE
t

gives the maximum efficiency at minimum cost.
especially adapted to the old open-link cut outs-

It is

makes them safe.
just the thing for tablet boards

it

t is
It Is

and

fusible knife

switches.
creating the greatest sensation in the trade.

MADE FOR 125 AND 250 VOLTS.

FROM

6 TO 30

AMPERES.

McBRIDE
MFC.
CO.,
Woodbridge
DETROIT, MICH.
I

ALL OUR WIRES

I

E.

St.,

Raven Black Core.
Raven White Core.
tags. We also manufactnre Crimshaw and Competition Tapes and Splicing Compounds.

Crimshaw.
pass inspection and cairytbealioTe

NEW YORK
114. 116

MAIN OFFICE:
& US Liberty St., New

TRADE-MARKS

on our

INSULATED WIRE COMPANY,
York.

BRANCHES:

]

G.

,92 Desplalnes St,

I.

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

Co.'l

PARAGON
DESK

BRA GKet

fMla.->urao«:ured

by

General Incandescent Arc Light Co.
NEW YORK,
CHICAGO.

CLEVELAND.

CINCINNATI.

ST. LOUIS.

U. S. A.

DENVER.

BOSTON.

SAN FRANCISCO.

PHILADELPHIA.

WESTERN ELECTRICIAN

10

May

WE MANUFACTURE

\A/IREL-E
TELEGRAPH APPARATUS

SET COSTS

FACTORY.

Comprises special
THIS
$50. OO F, O. B.
Clark high-frequency sendlnK coil, giving heavy quantity spark, (.'lark multiple microphonic reaponder, with telephonic receiver for the ear, local primary batteries, necessary retardation colls; in Tact every thing to make it complete wireless telegraph statloD. including sender and responder, except of course the aerial overhead wire, and
itie coll battery, which will have to be furnished by the buyer unless he can connect
with local lighting service.
Should buyer desire a liquid interrupter instead
LIQUID
of usual vibrator which is attached to the Clark coll of thia outfit, it will cost additional
price, which will be quoted on application. With Clark liquid Interrupter a quantity
of liquid is included; additional supply can be obtained at reasonable cost. As a caution, it should be understood that a coil, when furnished without the liquid Interrupter,
«Aou/'^ wi^ be connected direct to the 110 or 500- volt lighting circuit, unless through
a suitable resistance coil. The Clark interrupter and sending coil, however, are connected directly to the lighting circuit, say 110 volts, no additional resistance being
required, like in^the case where a vibrator is used. This is an Important and valuable

INTERRUPTER.

feature.

WE DOdynamos
NOT contracts
BUILD WIRELESS STATIONS any more than a manuto build the central stations. WE ONLY SELL YOU

facturer of

THE APPARATUS AT SO MUCH PER

SET; but we furnish you with full Informaand to build your overhead aerial

which will enable you 10 set up this apparatus,
wire, connect with the ground, etc.

tion,

Thos. E. Clark Wireless Tel.
OFFICE,

&

Tel. Co.,

FACTORY AND LABORATORY

67-69-71 Michigan Ave.,

DETROIT, MICH.,

''gllj^^ iWfY|T

^^s

U. S. A.

n

SkS#*W^

CHARACTERISTICS.

^^^^*^

^^^^^SS^^^^^ss?^^

WE

Chinese, but

don't write

we

think

the above were

if

translated,

something about
electrical

supplies

it

would say

"EVER-BEST"
and

Anyway, we want

to

apparatus.

thoroughly

impress you with the significance
of

our

BEST"

The saviny

C.

in laljor

by the

W. SYSTEM OF

MOTOR DRIVE
Is wcirtli a

manufacturer's closest investigation.

trade-mark

— "EVER

not only applies to

-

the

goods we handle but to the method
of handling them.
Our combination of experienced men will soon
show you that for anything electrical, from
wire to a power plant,
"EVER-BEST" should be your
grounding point.
"Look it up in the Green Book."

Ewing-Merkle Electric
ST. LOUIS.

Co.,

l6,

1903

-

May
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>>•»•»•»»••<
For

Ask

all

for

special lighting

Special list

purposes

on

use

High

"Electra"

Grade

^HE SONTS lilRtATEST

Flame Light

HIGO REISINGER,

Carbons.
5»«» » »«»«»«»»»»»«»

»l

Battery

RIVALS

Broadway, NewYork.

Carbons.

>»•••••••••••••••••<

i— ———<W»—B»»«««»—«»— ••••••••————————••—•————————————————

BUY DIRECT FROM THE MANUFACTURER
OUR CABLE BOXES

TELEPHONE OPERATORS' CHAIRS.
Oak and
Oak and

are made of i>s-inch finished lumber, all joints
tongued, grooved and white leaded, doors
framed, hinges and locking device bolted and

Birch, cane seat.
Birch, perforated leather seat.

These chairs finished in golden oak or mahogany.
Can furnish office chairs of all descriptions.

riveted.

Painted two coats of asbestos paint inside,
two coats of white lead outside; can be furnished with any make of terminal head.

Order our

Lock nut cable terminals, lightning arresters
or combination cable terminals and protectors.

for locust.

CALPA

We

insulator pins, substitute
special insulator pins for

make

high voltage transmission

lines.

USED BY THE LARGEST TELEPHONE COMPANIES.

E. J.

NOBLETT CO.,
:h S-t., CM
••••••••»«— •»<»»•—

THE DIEHL FAN CATALOGUE

ni Wheel.

Pitman

Vaae Bracket

EuUey

will describe the Coleman device for diffusing the air over
nearly !^ of the circle. Can be attaohed to any make of Desk

Bracket or Trunion Fan. Operates on any speed or angle.
Positive in operation, attractive in appearance, simple in
construction. Send for prices and catalogue,

We will

also describe a

electrolier

new CEILING FAN, with and without

attachment.

4 blades, 2 or 3 speeds.

....

WRITE US AT ONCE.

Vane Connecting
Stdp
'Guard' Support

Adjustment.Hole In Support

Diehl Manufacturing Go.
12-inch Desk Fan with Coleman
Guard and Deflector Attached.

ELIZABETHPORT,

kLu-

^^

Showing Details of Mechanism.
Cannot Get Out of Order.

N. J.

'

iV-<^c«C

/I-.JL.JU

SUSPENSION
ACNETIC
STANLEY RECORDING WATTMETERS.
NO REVENUE LOST.

NO WEAR.
NO FRICTION.
Send

STANLEY INSTRUMENT

ALL CURRENT USED RECORDED.
for description

CO.,

EUROPEAN OFFICE, 23

SALES AGENTS

and book

full of

good information

"ABOUT METERS."

GREAT BARRINGTON, MASS.,

U. S. A.

Boulevard des Itallens, Paris, France.

FOR PACIFIC COAST— JXO. MARTIN SCO., San Francisco. Cal.. Los Angeles, Cal. and
FOR COLORADO. IDAHO. MONTANA. NEW MEXICO and WYOMING
THE HENDRie S BOLTHOFF H'F'G & SUPPLY CO.. Denver, Col.
FOR MEXICO-VICTOR M. BRASCHI & BRO., Mexico City.

Seattle.

Wa^.

W.-KAy

30*^

^aAajOUi

*-i-
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EDISON MINIATURE LAMPS

THE NEW TELEPHONE WIRE.

Have been

twenty years

for

The Standard

— "O.

of the

World

K." two-conductor glazed braid telephone wire. Made with weatherproof compound, insulated
and glazed cotton braid, with trace thread in one conductor,
then twisted; carried in Chicago stock in Black, Maroon and
Xut Brown colors. No. 18 B. & S. gauge copper. Costs less

and are to-day more largely used than
all other makes combined.

Does not

Miniature and Candelabra Sockets

For inside use

than

manv

rubber wires of greatly inferior quality.

rot or deteriorate.

::

::

::

"

::

Serviceable, Economical, Reliable.

and

::

ELECTRIC APPLIANCE COMPANY,

M.

Street,

CHICAGO.

::

General Electric Company, Harrison, N.

Four Grades to suit all Requirements. Non-Corrosive, no Carbon Bisulphide.
Impervious to Moisture, Oil or Acid. Send for Price List and Samples.

COMPOUND
VOLT

POCKET SIZE.
For Testing Batteries and Battery
Circuits,

Locating Faults,

Grounds,

etc.

MICA INSULATOR

WANTED

AMMETERS,

•

The only
"^ill

Nr:W YORK,

keep the commutator in eood condition and

Absolutely will Mot Gum
The Brushes ...

N. Y.
It

»•••••••••*****•*******•••

^

PREVENT SPARKING,

PREVENT CUTTING.

Send for Circular.
L. M. PtCNOLET,
78-80 Cortlandt St,

article that will

CO.,

Vitrified

You Ytho are Troublad with Sparking and Cutting of Commutatorm to Umo

ACCURATE.

RELIABLE.

J.

HIGH INSULATOR FOR ARMATURES, FIELD COILS, SPOOLS,
TRANSFORMERS, MOTOR FRAMES, CAR TRUCKS, ETC.

C.

I.

Receptacles.

EDISON DECORATIVE & MINIATURE LAMP UEPT.,

TELEPHONE MANUFACTURERS. ELECTRICAL SUPPLIES.
92 and 94 W. Van Buren

1903

win put that hiph

gloss on the

have so long sought

SO Cts. per Stick. $5.00 per Dozen,
For Sale by

all

K.

Supply Houses, or

r.

Clay

commutator you

afttr.

Mclennan &

oo..

Conduits

Sole Manufacturers,

FREE, Sample Stick.

900 Title

CHICAGO.

and Trust Bldg.,

ILL.

MULTIPLE, SINGLE

BEARD5LEE CHANDELIER MFG

^^,^^^^
C AGO

CO.

LARGE FACTORIES

I

I

GAS & ELECTRIC FIXTURES

"-^"^ TRADE

EMPIRE WIRE

COMPANY

MODERATE PRICES
PROMPT DELIVERIES
Sole

A^ent

Sales

for

Factories.

Expert Engineers.
Contracts for
Conduits or Complete Subway Sys-

City.

tems. Tlie largest and most difficult
contracts undertaken.

HAQNET WIRE AND BARE
AND TINNED COPPER WIRE.

C. J.

FIELD,

Tel. 5928 Broad.

Field Conduit Contracting Co.

WHITXEV Portable Wattmeters are the standard. They
can be used on any frequency,
are dead beat and absolutely
accurate.
Send for Catalogue
and Discounts to
the

Etedrlc Appliance Co., Chicago,

111.

Weslero Electrical Supply Co.,

LonU. Mo.
MIoneapollB, Hton.
St.

Electrical englaerrliig Co.,
Standard Electric Co., ClocinDatl, Ohio.

MACHADO & ROLLER,
NEW YORK,

N. Y.

FACTOKIBSi LISBON,

AND STOCK

N. H.

** ^- *^JV

29 Broadway,

BURBN ST.

New York

I

The Franklin Dynamo
The Simplest, Most Practical and
Economical Turn-down Electric Lamp

The

ever Invented.
style

1— Pull

or the other.

ECONOMICAL

10 Volts, 5 Amperes.

For amateur constniction— very

2—

For variation In light turn bulb one
string for bright or dim. Style
Write for booklet and prices. All voltages and bases.

ECONOMICAL ELECTRIC LAMP

50 Watts.

3.000to4.000revolutions. Setaof matelinjshed parts. completemachlnes.

rial,

CO.,

123 Liberly

St.,

cient, AVI 11 drive

way

erator,

New

will furnish

current for six 6

candre-power lamps. PartsM.50.M.K.60.
Complete 812.50. Write for circular 16.

York.

PARSEtl.

& TVEED,
New

1S9-131W, 31st Street,

SPRAGUE

ELECTRIC

—=WE MAKE A
IIATIIRE

Direct-Current

MOTORS
have enabled many
increase

their

for booklet

From Two

St.,

CHICAGO OFFICE: FISHER BUILDING.

LAIPS
CO

Eight Candle Power

'o'ti\

for Multiple or series burning.

.<SFMn

They

POP rAT4i nniiP

'i**

also.

No. 0321 J.
Tlifi

GENERAL OFFICES: 527-531 West 34th

to

m

A

printers to

business.

can increase your profits

Write

SPECIALTY OF

COMPANY'S

NEW YORK.

Rooney-Westlinrf

154 E.23r4 street,

E

effi-

a dental englne.sewlng

machine or small lathe; runasafren-

eclric

New

Lamp

Co.

Yorlt City.

8

York.

JMay

WESTERN ELECTRICIAN

1903

16,

FRANK N. PHILLIPS, President.
WAQENSEIL, Trcaburcr.

^C. H.

EUGENE

F.

PHILLIPS,

E.

GCNERAL MnNACCR.

ROWLAND

C. R.

13

PHILLIPS, ViCE-Pnss.
Jr.. Sec.

REMINGTON.

AMERICAN ELECTRICAL
WORKS,
PKOTIDESCE,
R.

I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

NOTE THE EYE
in

B

O
K
U
Z
<
a
o

\1

\

354. S and 6 Inch
NEW RODLESS ANCHOR'

OVR-liNEW CATALOG ON

ss

STOMBAUGfl GUY ANCHOFS

CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson. 26 Cortlandt St.
Chicago Store. K. E. Donohoe, 82 Lake St.
Montreal Branch. Eugene F. Phillips' Electrical Werks.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating Apparatus

THOMAS

J.

R.I.

JOHNSTON,

SEND FOR 64-PAGE CATALOGUE.

READY

IS

New York Store, W.

No.

1

1

Pine Street,

you.

It

contains

much

MAIL.

will

mail one

tc

interesting matter.

MATTHEWS & BRO.

W.

N.

603

CARLETON BLDO.,

Distributors,

NEW YORK

-

THE

Send us your address and we

Counsellor at Law,

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

FOR.

CITY.

ST. LOUIS.

Cambridgeport, Mass.
CHICAQO, Monadnock

Patent Soliciting.

Patent Causes.

Block.

/yLLEIM

THE HEIGHT OF
ITICKS
(A
s*^"'^"*''*^

FLUX)

ENGINE EXCELLENCE AUTCMATIC

AND

GET

Vertical or Horizontal,

A LASTING JOINT.
LARGE SAMPLES FREE.
MADE

L B.ALLEN

from 6 to 200 H.P. Piston Valve, witti removable cages. Controlled by ttie NICHOLS GOVERNOR.
For Belted or Direct Connected Service.
in units

BY

NEW YORK SAFETY STEAM POWER

CO., Inc., 1334 Columbia Ave., Chicago.

COMPANY, 60 S. Canal Street, CHICAGO.
New

U S K
''

SAFETY " RUBBER COVERED
WIRE AND CABLE
3.

A.us-riN & oo.,

THE SAFETY EVSUIiATED WIRE & CABLE
WORKS:

114-116 I.IBERTY

Bayonne, N.J.

STBEET.

CO.,
W. Y.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

f^r€

Highest Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.

MONARCH
247-249 Pearl

J/p'

aamJU-i

XAUAjua t^

Y*"^

'^/*^^

?W-«^ r-i"^

FIRE APPLIANCE CO.,
New York City,

St.,

^tXfc^t-c- .«-/i^/ (Jtt^I»..t/i**.-o

«y.A.^

Ja 4^

NATIONAL CODE STANDARD
"0. K." Weafterproof Wire.

Slow -Burning Weafterproof

and Slow-Barning Wire.
Prioes and

Samples on Application,

Phillips Insulated
Office

Wire Co.

and Factory: PAWTUCKET,

Sterling:

Pittsburg, Pa., U. S. A.

CHICAGO REPRESENTATIVE.

R.

I.

Boston

8TERLIMG
EXTRA INSULATING VARNISH.
Sterling Extra Black Finishing VamiBh,
THE STERLING VARNISH

FOR EVERY ELECTRICAL SERVICE.

IVI.

Philadelptiia

Yorlt

San Francisco

Black Air Drying Tarnisb,
Sterling Black Core Plate Varnish.

CO.,

THE STERLING VARNISH

Brougham

SI.,

CO.,

Blackfrlars Road, Salford, Manchester, England,

.
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WAKTED. FOB

ITAWT COLUUN

ijo

insert ion ;

WAXTED advertise-

ments (jo words or less), S^oo an insertion: additional words 2C each.

POSITION WANTED.
As

stationary engineer or electric

WALTER

POSITION WANTED.
Wanted by one at present employed, a position as engineer In a mill or eleciric-Ugbt staboilers, water
understands engines,
tion;
wheels, etc. Want to change locality on acmarried, steady,
count of health In family.
sober and Industrious and have the allotted
amount of common sense. Address BOX '20o,
care Western Electrician, 510 Marquette Bldg.,

Am

FOR SALE.
One G2 K. W., 500
compound, self-oiling
armature.

WANTED.
THE SHELBY ELECTRIC

CO., Shelby, Oblo.

WANTED.
Plrst-class, experienced, mechanical draftsat once, some of them acquainted
with electrical work; those with shop experience preferred.
Apply bv letter to CHIEF

men wanted

DRAFTSMAN.

s'.atlng

P. O.

experience in

BOX

911,

Piltsbiirg. Pa..

and giving references.

full

WANTED.
Three experienced incandescent lamp salesmen, by an old and well-established company not
in the trust.

Applicants will please state age.
e.vperlenee and salary wanted.
Address BOX
199, care Western Electrician, 510 Marquette
lildg.. Chicago.

B

e: l_

T

IM

o

.
I
All Kinds of old belling purchased. Machinery and old material of all kinds bought.

WALSH'S SONS &

261 Washington

-18x42 Wright Corliss.
-16136 Frick Corliss.
-12x36 Green Corliss.
-18x20
-18x36
-15x20
-16x16
-13x12

A

Seymour.

Porter Allen.
Corliss.
Russell, 4 valve.
Erie Ball.

&

150

P. National, 150 lbs.
P. Abendrolli&Eoot.

1—250

Sims.

1903

W. 'Westinghouse.
bipolar.
bipolar.

1— 35K.W. Ft.Wavne.M.P.
1—50 K. W. Detroit.

ALTERNATORS.

lbs.

1—260 H. P., B. & W., 150 lbs.
1—250 H. P. Sterling, 150 lbs.
3—300 H P. Climax, 150 lbs.
2—125 H. P. tubular, 120 lbs.
2—100 H. P. tubular 100 lbs,
2—40 H. P. tubular, 100 lbs.

All sizes In 60

&

125 cycles.

MOTORS & DYNAMOS.
All sizes

and voltages.

ARC DYNAMOS.
STEAM AND ELECTRICAL
MACHINERY.

W. Gen'l Electric
W. Westinghouse.
W. Edison bipolar.
1—120 K. W. C. i C, 6 pole.
1-100 K. W. C. & C, 6 pole.
100 K. W. Gen'l Electric.
K.

1—21:10 K.
2—150 K.

Wright

Armlngton

1—375 H.
1—267 H.

—75 K.

2— 60 K.W.Edison
5— D62K.W. T. H.

BOILERS.

RY. GENERATORS.

AS.

A.

-13xltixl5 McI.

2

l6,

THOMPSON,SON&CO.
114-118

Liberty Street,

NEW YORK

CiTY.

Madison,

Wis.

A.t.

FOR SALE.
One 12x14 McEwen center crank engine with
sub-base. 120n. P. atllu Lbs. and H cut-off
and 275 R. P. M. Wheels, 56x12^. Engine is
brand new, has never been erected and has usual

Cheap

Httlngs.
C.

Ad-

for cash.

BAILEY, 501 Spahr

Bldg.

REPAIRS
Motors, Dynainos, Arc Lamps, Trans-

Best Work.

formers.

Best Prices.

2— 260-H.

ENGINES.
34x60 950- H. P. International Power Corliss,
28x48 750-H. P. Harris Double Eccentric Corliss
23x60 450 H. P. George H. Corliss.
20x48 SOO-H P. Harris Corliss.
18x42 250-H. P. Greene Corliss, Db. Eccentrics.
14x36 135-H. P. Hamilton Corliss.
12x36 100-H. P. St. Louis Corliss.
12x36 lOO.H. P. Hamilton Corliss.
24x48 600-H. P. Buckeye Automatic.
15 and 23x17 300 H. P. Mcintosh & Seymour

Tandem Compound Railway Engine.

BOILERS.
1— 325-H.
2—300

P.

Heine Watertube Boiler.

H. P. Heine Watertube Boilers.

WHITEHEAD MACHINERY

MIDLAND ELECTRIC CO

Des Moines,
Iowa.

PROPOSALS

will be received at the Bureau of
Supplies and Accounts. Navy Department.
Wasdlngton. D. C, until 12 o'clock noon. May
19. 1903, and publicly opened immediately
thereaiter. to furnish at the navy :pards. Ports
mouth, N. H. Boston, Mass. New York League
Island, Pa.; Norfolk. Va., and Pensacola, Kla.,
a quantity of electrical material, blocks, tolls.
mils, rivets, brushes, brooms, cement, stone,
canvas, dry eooda, silver plated ware, crockery,
tilassware, tilters. glass, hardware, locks, hinges,
tools, crocus and emery cloth, drawing instruments, thermometers, musical Instrumpnts.
lamps and lamp fixtures, leather and belting,
lumber, timber, railroad ties, drills, taps, dies.
brass, copper, zinc, lead, iron, steel, rails,
bolder, packing, hose, pipe coverlntr, asbestos,
alcohol, shellac, lye, polishing paste, pipe.
pl|ie Httlngs, gauge glasses, valves, thimbles,
grommets. cork jackets, stationery, bake ovens.
sponges, beeswa.s. waste, soap, and platform
cars.
Blank proposals will be furnished upon
application to the navy pay offices, New York:
Portsmouth. N. H.; Boston. Mass.; Philadell>hla, Pa.; Norfolk, Va., and Pensacola. FI1.
A. S. KENNY. PayiiHiKter Genera}, V. S. N.
;

;

;

Established

ig

yea

U.S. METAL

POLtSMES ALL METALS. Bo^mc

P.

Babcock

—

HEATERS, ETC.
500-H.

P. Excelsior Heater.
300-H. P. Wheeler Heater.
300- H. P. Baragwanath Heater.
200-H. P. Kroeschell Heater.
150-H. P. Berryman Healer.

CO.,
)

& Wilcox Watertube Boll,

2—150-11. P. Babcock & Wilcox Watertube Boil.
2—72x18 Tubular hollers, 125 pounds.
3—72x16 Tubular hollers, 100 pounds.
3—66x16 Tubular boilers, 100 pounds.
2—60x18 Tubular boilers, 100 pounds.
6—60x16 Tubular boilers, 100 pounds.
1-56x16 Tubular boiler. 100 pounds.
2 54x14 Tubular boilers, 100 pounds.

Davenport, Iowa.

Molds old trade and makes new. Does not
sy agents and dealers all ouer tne-wdrl

POLISH

^flMPLES SENT

Geo. W.

HOFFMAN

FOR SALE-ENGINES
13 and 20^x15 Armlngton & Sims, cross compound, 250 H. P.
12 and 24x18 WlUiams tandem compound,

250 H. P.
20x18 Ball, 250 H. P.
12x12 Ideal, 90 H. P.
10x13 Frost automatic.

180 K. W. and 120 K. W. G.E., 60

cycle, A. S.
type 1,100 or 2,200 volt alternators.
Ft. Wayne, 2,000 volt alter.

150 K. W. 60 cycle
nator.

E 133 cycle, 1,100
volt alternators.
Direct current 110 volt generators all sizes.
120 K. W. and 60 K. W. G.

Write for our complete stock

ILLINOIS

list

No. 5

,

1

MAINTENANCE COMPANY,

1625 Marquette Building, Chicago.

MAGNET WIRE

4-27-0'i

CO.,

Newark, N.J.

St.,

-2tlx42 Fitchburg Corliss.

1—9x9 New York Safety.
3— 7H-X7 Westlnghouse.

.

Ooe experienced incandescent lamp salesman.
Addres.s

,

Columbus. Ohio.

Superintendent and manager for electric-light
and power plant. Good wages. Steady employmenl.
Must know how to indicate engines.
House wiring and caring for the business: city
of seven thousand inhabitants. Want a bus'ler
and flrst-class references. Address M. V. RUSK.
Prest., Brookfleld Electric Light Co., Brookfleld. Mo.

at once.

generator, with extra
dally and In pood (>p-

M.VDISON GAS A ELECTRIC CO

-1G;ox28x27 Buckeye, cross,
-13x22^x21 Buckeye, cross
-Ilv;x7>->xl6 Buckeye, cross,
-22x33 Buckeye.
-20x40 Buckeye.
-13x21 Buckeye.
-18x36 Cummer, 4 valve.

-13x20Mxl5

Thomson-Houston

eratlng condition. 5450.00. F. O. B. Madison,
Wis, Machine can be Inspected and tested under
load till Mav 20th. when It will be displaced.

dress

WANTED.

volt,

Now running

complement of
FRED W.

Chicago.

-20X36-X.36 Buckeye, tandem.

:?lo,000 will secure a controlling interest In a
well established and profitable electrical contracting inspection and repair business, located
tn New York City, (""omplete macblntTy and
equipment.
Owner retiring from business.
'riiorough investigation to principals only. Addreys BOX 204. care Western Electrician, 51U
Martjuette Bldg., Chicago.

craneman

by one whobas had life long experience as traction, stationary or electrical englnoL-r; tecbnlcally educated. Western location iireferred;
GEHLbest of recomniendatlons.
BACH, BreckenriUge. Indiana.

ENGINES.

OPPORTUNITY.

advertise-

-words or less), S'-Jo an
additional words jc each.

POSITION

EXCELLENT

SAJLE anj

timilar

ments

^tay

SECOND-HAND

When

search of a

in

position

ROUND,

advertise in
SQUARE

the

AND

Dynamos and Motors.

Western Electrician.

GULAR.

We

invite correspondence
with those wishing to
buy or sell.

"All roads lead to Rome.'
TRADE MARK.

MANUFACTURED BT

And
seems

SCHUREMAN & HAYDEN,
140 S. Clinton

St.,

all

business in

to tend

New York

Electric Traveling Crane, 461^

COLUMBUS, OHIO.

Grand Central

Station.

Tliis great buildinn;;,

which covers

the space of four city

blocks, be-

and'42d Street,
terminus of tlie

is

delivery.

Send

NEW YORK CENTRAL
is

the center of

tlie

make,

Gregory Electric Company,
54-62 South Clinton

CHICAGO,

Street,

ILL.

Mirror Reflectors.
A

deep cone, for use with any system of
incandescent electric light, where it is
desired to concentrate a very powerful
light on a small space. Lined with silverplated mirror-plate p lass.
Increases the
light from twelve to fifteen times.
Most
valuable in show windows and over machines, work-benches, type cases, etc., etc.

LINES

hotel, resi-

dence, club and theater district of
reach

by

description, stating

Silver= Plated

the Metropolitan

the second city of the world.

immediate

PARAGON REFLECTORS

ginning at the corner of 4th Avenue

and

inch span, 15 to 25 tons; for

Columbus Insulated Wire and Brass Co.

toward

Chicago.

WANTED

RECTAN-

tlie

it

To

see that your ticket reads

New York

Centrai,.

Thousands

of this style used In show windows,
Qet our Catalogue and Pricea.

A copy

of the 40-page Illustrated catalogue of the "Four Track Series," New
York Centrals tiooks of travel and education, will be sent free, post-paid, to any
address on receiptor a postage stamp,
by George H. Daniels, General Passenger

Agent. New York Central A Hudson
River Railroad, Grand Central Station,
New York.

American Reflector

&

Lighting Co.,

271-273 FRANKLIN ST.. CHICAGO.

EDISON COMPANY
CHICAGO
REPAIR SHOPS
TELEPHONE MAIN
76 M ARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.

Machine and Carpenter
Work of All Kinds
Correspondence Solicited

Dynamos Armatures,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

;May

1
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6,

15

CHAPMAN

LIGHTNINGpon-ARRESTER

DIRECT CONNECTED UNITS.

TELEPHONEiXECECRAPH LIMES

Minnesota EtECrnic C o.,

18-30x16

Cue 1200 K. W. Westinghouse, S-pole, 500-550-voIt generator, with
Westinghouse compound engine.
One 1S7% K. W. Westinghouse, 8-pole, 125-volt generator, with 18-30x16 Westinghouse compound engine.
One 130 K. W. General Electric. S-pole, 125-volt generator, with 12-20x16 Erie
Ball tandem compound engine.
One 60 K. W. Eddy, 4-pole, 12o-volt generator, with 13x12 Buffalo Forge engine.
Brand new.
One 50 K. TV. Commercial, 6-pole, 125-volt generator, with 8y2-13sl2 Armlngton
& Sims tandem compouhd engine.
One 50 K. W. Eddy, 4-pole, 125-volt generator, with 13x12 Harrisburg Ideal

MINNEflPOUS, MXN^,

PATENTED >IAHCH 3

,

1903.

engine.

26!:4S Providence Greene. 000 H. V.
26x48 Harris Corliss, 000 H. P.
18-34x48 Cooper Corliss, cross compound, 500 H. P.
23x48 Harris Corliss, 400 H. P.
20x36 Hewes & Phillips, 200 H. P.
18x48 George H, Corliss, 250 H. P.
16x42 Providence Greene. 200 H. P.
20x40 Buckeye, 250 H. P.
Two 13-23x17 Mcintosh, Seymour & Co. tandem, 250 H. P. each.
Two 18-30x16 \^"estinghouse compound, 250 H. P each.
Three 181'.xl8 Armington & Sims. 250 H. P. each.
One 1814x18 New York Safety, 250 H. P.
Two 10-18x20 Payne tandem compound, 150 H. P. each.
One 13-10x15 Mcintosh, Seymour & Co. tandem, 175 H. P.
One 14x14 Rice automatic. 125 H. P.
One 13x12 Armington & Sims, 125 H. P.
One 12-20x12 Westinghouse compound, 100 H. P.
One 12x12 New York Safety, 100 H. P.
One 10^-161-^x12 Armington & Sims cross compound, 100 H. P.
One 9x16 Rice automatic, 75 H. P.
One 0x9 Taylor-Beck, 50 H. P.
One 7x8 Payne. 20 H. P.
Three 6x5 Westinghouse .Tunior, 12 H. P. each.
Two 5x4 Westinghouse Junior, 6 H. P. each.

and our other 2gg

in

our

new

H.T. PAISTE
Chicago.

Philadelphia.

catalog

CO.,

New York.
,

No

14.

Gkctrical
5uppli«s

manbaiian
eicftricalSupplyGo.
ilaiiCoriloiidtStrcer,
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RepairShop

OPEN DAY AND NIGHT
TELEPHONE

US.

Armature
Fields

Rewound
CENERATORS-500
Two
Pour

Volts.

T. H., 500 K. W.
T. H., 270 K. W.,

arranged to be driven
with a single pulley clutch coupling on each
side of pulley.

Electric, 250 K. W.
OneWestinehouse, 175 K. W.
Two General Electric, 100 K. W., 4 pole.
Two General Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.

One General

One 200 K. W. Westinghouse, 6-poIe, speed, 510 R. P. M.
Two 200 K. W. General Electric, 4-pole, speed, 425 R. P. M.
Two 180 K. W. Westinghouse. 4-pole. speed, 535 R. P. M.
One 110 K. W. Eddy. 4-pole, speed. 600 R. P, M.
Two 100 K. W. General Electric. 4-pole. speed, 650 R. P. M.
One 100 K. W. Walker, 4-pole, speed. 750 R. P. M.
Two 100 K. W. Edison, bipolar, speed, 620 R. P. M.
One 90 K. W. Thomson-Houston, 4-pole. speed, 700 R. P. M.
One 80 K. W. General Electric, 4-pole, speed, 700 R. P. M.
Two SO K. W. Detroit, bipolar, speed, 620 R. P. M.
Five 62 K. W. Thomson-Houston, type D, speed, 900 R. P. M.
One 50 K. W. Brush, type Q, speed, 1,050 E. P. M.

Six T. H., D62.
One Edison No. 20, 60 K.

W.

GENERATORS-

i

O

I

Volts.

Two 210 K.

W., G. E. design, 14 pole, for direct
connection, at a speed of 120 K. P. M.
'Four 60 K. W. Edison.
Two 46 K. W. Edison.

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse

Two

CATALOGUE

CD

rrn

CD

ALTERNATORS.
ILLUSTRATED

09
i^HH

S ^^^^m
^^

B
o

RAILWAY GENERATORS 500-550 VOLTS.

All about these

Z
^B

ton & Sims engine.
25 K. W. Westinghouse, 6-pole, 250-volt generators, each with 9x10 Ball

Two 500 K. W. General Electric. 6-pole, speed, 300 R. P. M.
Two 300 K. W. General Electric, 4-pole, speed, 400 R. P. M.
Two 225 K. W. General Electric, 6-pole, speed, 465 R. P. M.

"Time Savers"

.^MiW^B^^^ft

One

One
One
One
One
One
One
One
One

absolutely safe

mSIB^£^^^

^)

Two

ENGINES.
for an

^^m

<B
at

and Wood engine.

m

tn

unit, consisting of two 25 K. W. General Electric, 4-pole, 125-volt
generators, with one triple expansion vertical engine.
25 K. V.-. General Electric, 6-pole, 125-volt generator, with QVaxlO Arming-

One 50 K. W.

Just specify '*F=K'

We Buy or Sell

250 K. W. General Electric, 2,400 volts, 50 cycles, three-phase, speed, 600
R. P. M.
One 200 K. W. General Electric, 2,300 volts, 40 cycles, three-phase, speed, 480
R. P. M.
One ISO K. W. General Electric, 2,300 volts, 60 cycles, single-phase, speed, 600
R. P. M.
One ISO K. W. Westinghouse, 2,200 volts, 60 cycles, two-phase, speed, 514
E. P. M.
One 150 K. W, Westinghouse, 2,300 volts, 60 cycles, single-phase, speed, 625
E. P. M.
One 150 K. W. Stanley, 1,100-2,200 volts, 133 cycles, two-phase, speed, 800
R. P. M.
Two 120 K. W. General Electric, 1,040 volts, 125 cycles, single-phase, speed, 1,070
R. P. M.
One 120 K. W. General Electric, 2,080 volts, 125 cycles, single-phase, speed, 1,070
R. P. M.
One 90 K. W. General Electric, 2,300 volts, 60 cycles, single-phase, speed, 900
R. P. M.
One 75 K. W. Stanley, 1,200-2,400 volts, 133 cycles, two-phase, speed, 1,000
R. P. M.
Three 35 K. W. Thomson-Houston, 1,100 volts, 125 cycles, single-phase, speed.
1,500 R. P. M,

60-cycle, 2-phase,

2,200volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100 K. W., G.E. 3 phase, 60 cycle generator,
comnlete.
Two 100 K. W., G. E., 1100 volta monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, complete.

STREET CAR EQUIPMENT.
One hundred and eighty 25 H.

P. motors,

new

and complete with pinions, gear and gear
cases.

One hundred and eighty "K"
Twenty-tive K-2 Controllers.

Controlleri.

ENGINES.
60x60, Cooper cross-compound,
non-conaenslng, new, never shipped from

Six 36 and
factory.

One 30x54

St.

Louis Corliss.
Bodley,deilgned for rolling

Two 24x60 Lane &
mill work.

ALTERNATING MOTORS.
Two

^OWARDS A^pCo

200 H. P. Stanley synchronous motors, 133 cycles, two-phase, 2,400 volts,
M.
P. Westinghouse, type C, 25 cycles, two-phase, 400 volts, speed, 480
E. P. M.
One 130 H. P. Westinghouse, type C, 60 cycles, two-phase, 200 volts, speed, 850
speed, 1,000 R. P.

One 200 H.
R. P.

Two

E. P.

TheR.

E.-A. L. Monitor
(Patented.)

BeH.

M.

30 H. P. Westinghouse, type C, 60 cycles, two-phase, 400 volts, speed, 850

Two

M.

20 H. P. Westinghouse, type C, 60 cycles, two-phase, 200 volts, speed, 840
R. P. M.
One 2 H. P. Wagner, 60 cycles, single-phase. 104 volts, speed. l.SOO E. P. M.
One 1/4 H. P. General Electric, 60 cycles, single-phase, 110 volts, speed, 1,800
E. P. M.

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double Wheelock.
One 20x42 Wheelock,
One 14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston, Stanwood & Gamble, cross -compound.

Five 12 and 20x16 tandem compound Bali.
11 and 17x14 cross-compound Ideal.

Two
Two

9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.
Three 17sl8, Skinner, with air cylinders attached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic Russell,
One 15^x15 Armington

&

Sims high speed

simple automatic, 270 R. P. M.

/?

One 15x15 Armington & Sims simple automatic,

ARC GENERATORS.

270 R.

One No, 12 Brush,

I

Hammer rod supported in two places
and thrown straight out and in by the
armature, striking gong on inside,
near edge, thus givinga full, clear tone.
All springs made of Phosphor Bronze
and EG formed that there is least pofrBiole strain.

Contacts are platinized, adjustment
is made by pressure on the sUndard
which supports one contact. Ko screws
or nuts being used in the adjustment,
bell does not get out of order by operation.

Ordinarily the weak point is the
pivot, the unreliable one the adjusting screw and nut. As these defects
have been eliminated, this bell ^-ill
stand hard usage and operate under
adverse conditions.
The hammer entirely concealed by
gong and cannot be tampered with.
It is especially adapted for use on
street cars.as.in addition to the ad van

9.6 amperes, li.") lamps.
Two No. 12 Brush, 6.6 amperes, 17o lamps.
Two No. 11 Brush, 9.6 amperes, 120 lamps.
Four No. 9 Brush, 9.6 amperes, 80 lamps.
Brush, 6.6 amperes, 120 lamps.
Two No.
One No. 9B Brush, 6.6 amperes. 120 lamps.
Five M. D. 12, Thomson-Houston, 6.8 amperes,
Two M. D. 2, Thomson-Houston, 9.6 amperes,
Six L. D. 12, Thomson-Houston, 6.8 amperes,
One M. 12, Thomson-Houston. 6.8 amperes, 45

&

Sims

hlfeh

speed

R. P. M.

BOILERS,
75 lamps.
50 lamps.
50 lamps.
lamps.

few very good Babcock and Wilcox water tube

boilers.

Arc lamps, both

for direct and alternating current, series or multiple circuits. Transformers, General Electric "H," Thomson-Houston "F" and many other types, for 60 and
125 cycles.

A

complete

battery at a great bargain.
Three 66 x 14. with 66 4->nch tubes.
Two 72 in. s 18 ft., with 66 4-inch tubes.
Five 60x16 ft. high pressure boilers.
Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. P. Hazelton.

FERRIS WHEEL.
One 60

ft.

Ferris Wheel, electrically driven.

AT A BARGAIN — A

complete Edison 3-wlre

It will be profitable to

wire or write us giving

p ant of 300 K. W. capacity.
reouirements of machinery wanted or for
sale.

CHARLES
Factory and Storehouse,
Orangebargh, N. Y.

flE^vyowK H-v

M.

Four 66x18 with 66 4-inoh tubes.

9%

A

P.

One 13V^sl5 Armington
simple automatic, 300
One 14x17 Fisher, new.

E.

DUSTIN
II

CO.,

JOHN

Rroadway, New York.
""""•"""i

A.

STEWART ELECTRIC CO.
Factory and Warehousi:

Offices:

430 Sycamsre

St.

LIJDLOW, KY

CINCINNATI, OHIO.
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YOU WANT

IF

THE BEST TELEPHONE ON EARTH

i6,

1903

'mes'iiiiiiii'iiii'iiiiiiiiiiiimiiiiiiiiiiiiiiiiiiliiliiimiiiiHtliiillilliilZ.'
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•••••••••••••••••••••••••••••••••••••••••ciSSiSIv,
'•'••

ZZl.

Tvingsten MoLgnet Steel B
^^Remy''
Brand.
|
—

iiii

*•••

•••

••••

.

•••

-

••••
••••

YOU CANNOT AFFORD TO OVERLOOK OUR

May

•••.
va*.

Best permanent magnet steel for high-grade telephones.

:::•
••••

SPECIAL OFFER
A

& Co..

A. C. Leslie

iijj

Mon.treal. Cam.

StJI
m»V.
Ij!;

agents for north America.

:::;

J::*
•••
••••
*"•••••••• ••••••••«•••••• ••••••••••••••••••••«••••••••••••••• ••••••«•
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,••••••{•••••••••••••••••••••••••••••«•••••••••••••••••••••

"Button" Type Telephoive Transmitter.

POSTAL
WILL

Louder, clearer and better
every way than
back". Let us

BRING

tell

the

in

"Solid

you about

it.

Sentt fof Booklet.

IT.

WRITE
TO-DAY.
OUR DRY BATTERY WALL

THE FAHNESTOCK
TRANSMITTER CO..

SET.

STERLING ELECTRIC
CONIPANY,
LAFAYETTE,

INDIANA.

-

74 Cortla.ndt

New York CHy

St.,

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
6 10 WILSON AVE., CHICAGO,

FARR
FARR

LEPHONES FDR PRIVATE AND COUNT

ITTLE JOURNEYS

T

TELEPHONES FOR EXCHANGES.

L<
will

resorts

CO.,

ILL.

lake

to

and mountain homes

be more popular

this

summer

Many have already
than ever.
arranged their summer tours via the

1^^

_t^^^^^^^S^^~-^^^

LINES.

Chicago,

Milwaukee &

TELEPHONES FOR FACTORIES.

CADR
rHnll

TELEPHONE
1

18

&

&

CONST. SUPPLY CO.,

120 w.

JACKSON blvd.,

RUinAISn
uniUHUU.

likewise.

you

ELECTRICIAN

COMPANY,

PUBLISHING

6t0 Marquette

BIdg.,

CHICAGO.

Booklets that

to plan

your vacation

The

1.

to

do

will

help

trip

have

been published, and will be sent
on receipt of postage, as follows:

WHY NOT TRY
•

Always Up-to-Date.

IT?

WRITE FOR CIRCULARS.

just

Illinois Electric
171-173

KOKOMO TELEPHONES

Ohmmeter

E. S.

WILL QUICKLY LOCATE
YOUR CIRCUIT TROUBLES.

and many more are going

BUY YOUR BOOKS FROM THE

BOOKS.

St. Paul

Railway

Brackets, WIr. Pins and Insulators.

CHICAGO.

"Colonido-Califoinia," six cents.

"In Lakeland" and

"Summer Homes,"

Specialty Co.,

So. Canal Street,

si.\

cents.

"Lakes Okoboji and

WE MANUFACTURE

F. A.

Spiint

Lake," four cents.

MILLER,

BUY YOUR BOOKS
FBOM THE

General Passenger Agent,

SWITCHBOARDS. TELEPHONES

CHICAQO.

Eleclrlolan Pub. Co.. 6

1

Marquette Bld|., Clilo.go.

and EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO,

OVER

IND.

150,000

PHONES

IN

DAILY SERVICE

SWEDISH-AMERICAN TELEPHONE COMPANY, CHICAGO
SEE THE POINT?

May

1 6,
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4»

Y

AS YET UNRIVALED.
The
line

exterior of this 150-

w

s

i

t

ch bo

mere cabinet
4»

a

r

d

— the

4»

of

it

— the inner

the last

ings,

makes

that

THE 5GACE ABOVEfTHEf
BLACK LINE -MANfllBAL&' ST. JOSEPH

a

IN

work-

—

Kellogg

Switchboard work as

magi c — that

by

if

point

RR."

O^OUR SWIfCIJ BOARDS IN
WSE AND^'5J3 EXCnANGES
s/m-tmaj
USING OUR

124

touch

final

MISSOURI]

VE CAN SMoVtOU.

— may be suc-

cessfully imitated, but the
life

t

J,

IN

KANSAS CITY

4

has

APPAOATll«?
Uo
\ ArrArTA

'

,

SWITCHBOARDS
nAVINC/ A CAPACITY
OF26 400LINE5 itv
3-C

I

>«'»

MAKE

Jelterson Ci\y

never been reached by any

y

other manufacturer.

No

other board on the

market has so many

MORE OF OUR

real

with

its

drops,

its

able

perfect wiring,

its

the inimitable

perfect plugs and cords

tout BHSBItlblB

Switchboard alone and

far

above

that
all

^•,PTJ1;ER;:MAkE£ COMglNEIi

self-Testoring

j+irs

positively reli-

night alarm,

4«

—yet after

./

"

its

Kellogg Switchboard

wr

SnO¥¥OU

all it's

places the Kellogg

others.
H. B.

4»

^
'"'

points of merit as this has,

4»

BRIDCIHClpELlPHONES

lMU5E:;mjm5riiTATSE TMilJSALL

^ Supply Co.,

^

HEWITT,

State Representative, Keittasburg;,

111.

Bulletin No. 2-E is a complete treatise on bridging
telephones and small generator call switchboards.

CONGRESS AND GREEN STREETS,

CHICAGO.

^
jL.

346 Broadway,

Electric Building,

Ninv Vnrk.

f^

CUveland.

Pblladelpbla.

4^

It

Stromberg-Carlson Telephone Mfg. Co.

Keystone Tel. Building,

requires Capital,

General and Eastern Sales Office:
BOCHSSTBR, K. Y.

Electrical

make

CHICAGO, IXt.

"INTERNATIONAL"

Knowledge and Good Mechanics,
as well as Patience, to

Department:

Sales

TELEPHONES

a

STAND

UNEQUALED

All connecting wires, binding posts and terminal screws fully concealed.
No exposed metal parts form a part of the
circuit at any time.
The only instrument of its kind on the

SUG0ES8FULTELEPH0NE.

market.
distinct and far-reaching,
TpPTlCmittPP *^^®^^'
impossible to deteriorate.
Every distinct part of our equipment is made
strong and durable.

AMERICAN

SK.

GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAW
39

ELECTRIC

TELEPHONE

CO .

Telephones that Challenge the

World's past Champions to an

JACKSON BLVD., CHICAGO

SWITCHBOARDS Em.fSIf'^'
FOR ANT

SIZE

ESCHANGB.

"InternatioDal" apparatus embodies in the
construction of the parts many new features of
vital importance to the durability and efflciency
of a plant.

Correspondence

solicited.

INTERNATIONAL TELEPHONE MFG.

'international" Contest.

Harrison and Clialon Sts., CHICAGO, U. S. A.

Automatic Telephones^
Privaoy

Promptness
Precision
Profits,

Automatic Eiectric Co,,

Ciiicago, U, S, A,

CO.

—
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BRYAN, WILLIAM

ARNOLD ELECTRIC
1

POWER STATION Co.

M.

MAROrETTE BLDG.. CHICAGO.
NEW YORK OFFICE: 711 TRANSIT BLDG.

SUTTE

H.

1639.

^

Lini-oln Trust Building, ST.

i6,

1903

MICHAELS & HILLY
CONTRACTING AND ELECTRICAL ENGINEERS
Manufacturers of Slow Speed Dynamos

SOC. M. E.,

Consulting Mechanical and Electrical
Engineer.

Engineere. Contractors (or Complete
Electric Plants. Results Guaranteed.
I

Am.

May

and Motors.
Secondary Transfcmers for Belis
and .Vnnunciators.

LOUIS.

& 62 West Van Burt-n

GO

Stro^'t, Chicfik'o, lU.

aS!ss^^m^^m.m

FELT, CHAS.E. &C0.

Long Distance Phone Central 2148.

SCHOTT, W.

Mechanical and Electrical

1155-56 MonadnockBlk.. Chicago.
Rpecitlcatlone, plans and estimates for electrical installations. Inventions developed.

Ibutterfield,
I

H.,

ENGINEER AND CONTRACTOR.

Engineers,

Specialties— Centn.1 Station Heating Plants.

Water WorKa Steum Plants, Electric Light,
Raa and Street Railway Plants.

Marquette Building, CHICAGO.

1220-21

F. I

J.

ELECTRICAL ENOINEER AND CONTRACTOR.
Complete Telephone Exchanpes Built and MaCiible

terial Furnished.
Construction and Underground Conduit

Room

005, 113

Ciinstruetlon a Specialty,

Adams

Street.

CHICAGO.

ILL.

M. C. Haetman.

Consulting Mechanical Engineer, Lighting,
Power, Pumping and Heating Plants tested
AND DESIGNED, Economy and Power Tests
Boilers.
if Engines and

advertisements

804 Fisher Building.

the

WESTERN ELECTRICIAN.

CHICAGO.

Telephone Harrison 3608.

in

Immediate Returns.

HART

&.

CO.,

1702-1704
Monadnock Bldg,,

CHICAGO.

WE WOULD

LIKE

1100 Old Colony Bldg.,

Northern Wisconsin Resources.
Northern Wisconsin offers the finest opportunities for manufacturing and settlementFine grazing lands, hardwood timber and splendid soil for the settler; iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those

who

seek the opportunity.

First

H.

KILLEN, Land

&

Wisconsin Central

Ry.,

and Third Tuesday Each Month
—VIA —

CHESAPEAKE AND OHIO RAILWAY

—TO

Transporta-

VIRGINIA,

NORTH AND SOUTH

CAROLINA.
For rates and information apply to

Industrial Com'r;

JAS. C. POND, General Passenger Agent,

CHICAGO.

HOIVIESEEKERS' EXCURSIONS

tion facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.

W.

c. h.

CONSULTING ENGINEER

CHICAGO.

"Want" and "For Sale"

Contracting Electrical Engineer,

[WILMERDING,

1804-1806-1808-1810-1812 Fisher Building.

La Salle Street. CHICAGO.

PLACE YOURI

BROWN,

L.

Telephone Main 3123.

BROS.

Contracting Electrical Engineers,
Lighting Power Railways,

CONSULTING ENGINEERS;
;

CHAS.

KOHLER

Carman, Chas. Whitney ^
&Co.,

Iowa State College, Ames, Iowa

I.

SPINING, N. W. P. A. C. & 0. Ry.

P.

234 Clark

MILWAUKEE, WIS.

St.,

Chicago,

TO HAVE YOU INSTALL ELECTRIC LIGHTING

SWITCHESTHAT ARE CORRECT IN EVERY PARTICULAR. THAT
IS THE
REASON WE INVITE YOU TO INVESTIGATE THE

a

H
DIAMOND
SWITCHES

WE WISH YOU TO HAVE
SUPPLY

IT

A

»

LASTING ARTICLE AND WE CAN

TO YOU.

THE HART MFG.

CO.,

HARTFORD, CONN.

J

'^1>ru~^

High In, the Air
Amid Storm arvd Wlrvd

THE TURNER
DOUBLE JET

A^iUJ^

AjLnyu-<y

GASO LINE

TORCHES
will

make

a

lineman's work

much

ySjLMj^ A-\^
easier.

These torches are superior to all others for
electricians' and lineman's work. The Double
Jet construction of the burner peneratcs the
degree of mechanical heat, and the wind lias little
effect on them. They are unequaled for Brazinf;, Tempering,
Annealing, Fusing, Soldering, or any work requiring heat.

maximum

f::'

THE TURNER BRASS WORKS

Citalogne

25 N.

FraLi\klli\ Street.

CHICAGO

/>^*-T.<-^

^i-i^/CcuotA^

.

yJ!L\.,--JUj^y'^

III.

May
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THE VICTOR TURBINE WATER WHEEL
OUR OTHER SPECIALTIES ARE:
Its high speed, close regulation, great capacity,
high efflciency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.

STEAM and POWER PUMPING MACHINERY

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

The

'M STILWELL-BIERGE

&

SMITH-VAILE GO.

D,AV"T^N, ^IHIO.
NEW YORK,

141 Broadway.

BOSTON, 73 Oliver Street.
NEW ORLEANS. 304 Hennen Building.
BALTIMORE, 1507 Continental Trust Building.
E. F.

AUSTIN, Sales Agent. Smilli

CHICAGO FUSE WIRE

*±lc^

iFIBR^GRAPHlW

There's

COMMUTATOR^
.

.

ALPHADUCT MFG.
022 W. 22d

Street,

BRUSH^

'Ml

^tvT-vyw\tN-\w^'

Telepiione

Supplies, Wire Joints.

fuses,

LOW

for

Fuses

and

FUSE WIRE and

a Specialty of

TELEPHONE

fuses,

instrument

and

in fact anything requiring a very
FUSING point.

Our tine fuse wires are made with the same
accuracy which we have always
maintained for all our product, and they have
sufficient TENSILE STRENGTH to be handled
without difficulty.
degree of

CONTINUOUS RAIL JOINT CO. OF AM.
GE^'ERAL Offices:

Co.,

Cekturt Building.

NEWARK,
Over FIFTEEN THOUSAND
highest award in

(1

N.

J.

5,000) miles in use. ReceiTed the
at Paris Exposition, 1900
Buffalo, 1901.

its class

YOUR MOVE.

Fuel and labor are higher and dividends are
With present high price of fuel electric
companies should install one of our exhaust steam
heating plants, and sell their steam for heating purposes, instead of throwing it away. By so doing,
less.

They can increase their electric business.
They can increase their receipts.
They can defy competition.
They can furnish large blocks wrhich noiv
have their own boilers, engines and dynamos, with
steam heat, electric light and pow^er.
We have the only meter system in use.

Two hundred fifty

heating plants in successful

operation.

Write

We make
STRIP

and Pan-American,

IT'S

Manufacturers of

Fuse Wire, Fuse Links,

CO.

5155 Wakefield St., Germanlown, PHILADELPHIA.

Sales Agencies:

:

&MFG.CO.,

Friction

HOLMES FIBRE-GRAPHITE MFG.

NEW YORK.

39 Cortlandt Street.
Chase-Shawmut
390 Atlantic Avenue.
TORONTO; C. W. Bongard,
78 Bay Street.

No

with the Fibre- Graphite Commutator Brueb.
Being 90 percent, pure graphite, it inBores low
resistance, no eparking under a varying load, and
longer wear.
TLerc is no greasing required.
The Fibre-Graphite is therefore the most eco^
Domic bnish on the market. Send for price list.

CO..

CHICAGO: W. M. Porter,
303 Fisher Building.
NEW YORK: William S.Brown,

BOSTON

PHILADELPHIA, 619 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON. 97 Queen Victoria Street.
CLEVELAND, 1116 New England Building.
Blocli, PITTSBURG, PA.

for our

pamphlet showing how

it is

American District Steam
LOCKPORT, N. Y.
Mention Western Electrician.

done.

Co.,

We

are in position to lalie care of orders,
large or small, regular or special, and can make

prompt shipments.
368 Dearborn
Chicago.

St.,

187 Pratt

St.,

Buffalo.

863 Broadway,

New

York.
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Are t he Best.

Southern Cedar
NO ROTTEN BUTTS.

Wmen

POLES

POLES

W.

G.

STERLING & SON,
MONROE, MICH.

1903

1 6,

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

on

Figuring

CEDAR

D. W. PHELAN,
277 Broadway, New York

May

CEDAR

POLES

CEDAR

IDAHO POLES

POLES

8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. long,
7 in. and up tops. Must be moved.

WRITE

Ifill
Pendleton & G'ilkey

Large stocks Michigan White Cedar
Poles. Write for Prices.

PRICES

PRODUCERS. MlNNEAP0LI5,MlNN.

HOPKINS &

A. P.
M.KL£IN & SON-

It is

tells

519 W. 22d

Headquarters for Linemen's Tools.

&

ELECTRICIAN PUBLISHING COMPANY,
Snlte 510 Marquette Bldg.,
CBICACO

Van Baren St.
CHICAGO, ILL.

87-89 "W.

SONS,

STANDARD TIE COMPANY,

'^""'a'l'tTo'^f.'a^c'i?.'"'"""

POLES
G.J.

CEDAR
AND
IDAHO.

MENOMINEE,

HUEBELCC,

MICH.

CEDAR
H. M.

POLES,
POSTS,

11
II

of all sizes.

WHITE AND'
CHICAGO LUMBER
t

1235 Guaranty BIdg.

MINNEAPOLIS, MINN.

Ul

MINNEAPOLIS, MINN,
LOW PRICE.

STANDARD POLE
a&*»

MORSE CEDAR

want your Inquiries always.

White Cedar Poles
THE BEST POLE

IN

THE MARKET FOR

TROLLEY*. ELECTRIC LIGHT

WORK

Yellow Pine Cross-Arins. Locust and Oak Pins.
Large Stock Always on Hand.
Ask lor Prices.

^.

•v^^** .•&*•

e.

W«

SOUTHERN
'^"" IILIIIV
4V^ K

& COAL CO.

1,000 7-INCH 25s TO MOVE AT A

«

PACE & HILL CO.

^^ ^^^<^*
dj^
A#
^ iyy
^ » A^^
^

IDAR POLES

II29-30-3I LUMBER EXCMANSE

PRODUCERS.

Let us quote you prices.

*^ ^<ir

liOW PRICES

POLES, TIES, POSTS. "V.S,°r.^

..ITa^eWHITE^&'iti
B

LARGE STOCKS

TIES,

LOUD'S SONS CO., Au Sable, Mich.

1

III,

Kii-ids.

iB^II

FREE.

UATHIAS KLEIN

Chicago,

ELECTRICAL BOOKS.

about them.
Get

of Interest to all linemen.

a copy now.

St.,

ESCANABA, MICH.

TOOLS.

LINE BUILDERS'
Onr Tool Book

FRANCIS BEIDLER & CO.,

CO.

CO.,

SAGINAW, MICH.

&

TIE CO.,

505 VENEZUELA BLDG.,

POLES

NEW

YORK, N.

Y.

WRITE FOR PRICES.

THE

(WHITE CEDAR.)

0. C.

LUMBER

CO.,

VULCAN MICH.

LARGE STOCK.

MICHIGAN WHITE

KELLOGG SWITCHBOARD & SUPPLY

CO., Chicago.

May
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CEDAR--PDLES
LINDSLEY
BROS. CO.
(MICHIGAN POLES) CHICAGO.
ADDRESS

us

stock, for quick shipment, at reasonable prices,

your name

)

m

OUR POLE MOTTO
good

P OI_ES SPDKAN
TRIBUNE BLOG. CHICABO.

TO BENERAl. OFFICES

INC^UIRIES

••••••

is

CO.
THE LINDSLEY BROS.
E. WASH.

(WESTERN

^

Give

and get the prices.

I
I

MALTBY LUMBER COMPANY, 509 PHOENIX BLOCK, BAY

CITY,

MICH

!

IDAHO
CEDAR POLES.
LOW PRICES. LONG LENGTHS A SPECIALTY.
VAone. IDAHO.
YARDS:
„oHTAMA.
i
]

WESTERN LUMBER & POLE

CO.,

Main Office, DENVER, COLO.

-

TEN YEARS'
MAKING

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER. EXPERIENCE

MED LunDcn
IIURCD uu.,
DUn. cm
ruuncn
HII

I

.

enables us to
better,

fit

IN
know what we

better,

and

besttbaterows.

......

LOCUST PINS

are talking about

last loneer

than othprs.

when we

assure you that our pins will shed water
is a difference in timber.
Ours the

Then there

CAROLINA LOCUST PIN & MICA

CEDAR POLES

IDAHO, WISGOMSIM,

MICHIGAN

MERCHANTS' NATIONAL
bank bldg., Chicago.

CO., Franklin, N. C.

FOR TELEPHONE, TELEGRAPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IS IDAHO AM> AT W.^SHBIRN. PI.I.11.MKK AND BBULK, WISCONSIN.

JOHN. H. FOWLER

1P.Ji[^A)Uioc^

Qi^tjii^iM

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.
o,.,«^^, Otiiccs.
n«i^-e
Branch

J
^

%)^^<^ij^\i^

Washburn. Wisconsin, and

sp„t3„j^35„i„g,„„

^Mrtsf €eC

FOWLER-JACOBS

^aoAa^cuu/ ftMyV{WoW>Uywv.

CO.

^Ji£/ojM)^r^MOix^.

WHITE CEDAR POLES
Hall L.Brooks
tomahawk,wis.

CROSS

BERTHOLD

POLES.

& JENNINGS,
ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

80

ft.

ARMS.
LONG LEAF

Chemical Building.

PINE AND FIR.

CEDAR POLES
THE

rui't,ki^^l"'
CEDAR POLES
UPON
SPECIAL PRICES

A. E.

Vateniine'Ctark Co,
234 La

Salle Street,

YARDS:
Plnconnlng, Mich,

-^^^•^"^

Green Bay, Wis.

..^,*.i

..-^..-.fc^

YARDS AT:
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

EMERSON, MICH.
Us

for Dellvsrcd Prices.

Mew London,

Wis.

Cedar

,

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

CARNEY BROTHERS COMPANY,
6IO Chamber

of

Commerce, CHICAGO,

Minn.

TORREY
CEDAR CO.,

CEDAR POLES

WALKER, MINN.,

frits

CHICAGO
.^-^-^^-*.^^.^

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-3I-32 Lumber Exchange, Minneapolis.

ILL.

Poles

YARDS AT:
DULUTH, MINN.,
HIBBINCMINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..
CARNEY BROS.' SPUR, MINN.
/

Idaho Cedar Poles shipped direct from Idaho
Oregon and Washid^ton.

.
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We

know

all

the expense that scale causes the

May

owner and the annoyance

it

i6,

1903

occasions the

The laboratory of this company is one of the most complete in the United
specialty is made of the carefal and economical treatment of boiler waters.

Chief Engineer.
States.

A

CMEIVIIOAl- \A^ORKS.
Telephone: Harrison 3830 and 393

27-34 RIALTO BUILDING. CHICAGO, ILL.

C
DISC ELECTRIC

T^ESISTANCE

rods of Dixon's Graphite
give high resistance in contracted space.

Any

size,

any

and booklet

Ask

resistance.

125.

JOSEPH DIXON CRUCIBLE COMPANY.

ELEVATING,
CONVEYING,

JEFFREY

^^A

sample

for

Jersey City, N.

J.

1

B

FANS

FOR CATALOGUE,

POWER

THE JEFFREY MFG.'CO.
COLUMBUS, 0.

TRANSMISSION

ARE YOU LOOKING FOR MONEY?
If so,

buy WALRATH Q4S OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It will produce as good a commercial ligbt as that of an automatic steam engine, either belted
or direct connected penerator.
Simple, Economical and Reliable.

fcend for Catalogue

W.

MARINETTE IRON

WORKS MFQ.
—

CO.,

MARINETTE, WIS.

-"

AGENCIES-

A FAN OF UNEQUALED STRENGTH
AND EFnCIENCY, COMBINED WITH A
MOTOR SUITED TO THE REQUIREMENTS OF THE SEVEREST CONDITIONS

301 Fisher Building, Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacEay Engineering Co., 149 Broadway, New York.
Macltay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

The Phosphor

&,

Hammond

Co., Cleveland.

Bronze SmeltingCo.Limited,

Send tor Circular No. 1B3

2200 Washington ave.,Philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

American Blowfor Company,

•INGOTS.CASTINGS, WIRE, R0DS,'SHEETS, ETC.

— DELTA

Y.

DETROIT, MIOH.

METAL

MEW YORK.

CASTINGS, STAMPINGS and FORCINGS
ORI GINAL AND SoleMakers in the IJ..S.

The

Electrician Publishing Co., 510 Marquette Bldg.,

Chicago.

llM'CORMICK TURBINE.

Write

LOHOOM.

CHICAGO.

Headquarters for

all

latest Electrical

Books.

for Catalogue.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

MANUFACTURERS

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, rlgbt and left band, are built from patterns perfected under systematic tests In the Holyoke Testing Flume.
Parties having power plants wblch are unsatisfactory, and those contemplating ibe improvement of powers, will find It to their Interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATB REOUIRBMBNTS

Contemplating establishing plants
West should take advantage
of a location on
In the

AND SEND FOR CATALOGUE.

MORGAN SMITH

CO., York, Pa.!

SAMSON TURBINE
'

Chicago & North-Western Ry.
which reaches the famous

WATER POWERS,

UNEXCELLED FOR DRIVING

COAL FIELDS,

ELECTRICAL MACHINERY.
Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We

build these Turbines in all SUes and Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.

WRITE DEPT.

<&,
O., U. S. A.

HARD AND SOFT
LUMBER DISTRICTS
of the West and Northwest, and
affords the best nneans of transportation to the markets of the world.
FOR FURTHER PARTICULARS APPLY TO

FOR CATALOG.

JAMES
LEFFEL
SPRINGFIELD.

IRON ORE RANGES,

MARVIN HUGHITT,

CO.,

Jr..

E. D.

Freight Traffic Mgr.,

CHICAGO.

BRIGHAM.

Oen'l Freight Agent,

^lay

i6,
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Westinghouse Instruments
The Recognized Standards
For Alternating and Direct Current Circuits

Type

Type Q Ammeter, Alternating Current

Voltmeter, Alternating Current
Illuminated Dial

Type F Single-Phase Wattmeter,

Type F Voltmeter, Alternating Current

Type F Ammeter, Alternating Current

Illuminated Dial

Type F Polyphase Wattmeter,

Type.E Voltmeter, Direct Current

Alternating Current

Alternating Current

Type E Ammeter, Direct Current

Illuminated Dial

Illuminated Dial

„ecT CURRe^^

WESTINGHOUSE

^

s^,

Electric &M'Fc.Co.2c
'P1TTSBURC.PA.U.S.AXVWestinchouseElec.&MfcCo.

.Wes™chouseElec.&M'f'gCo,/7

\

"^H^^t^^^^^Hir^^'c^^^'^]^

/III

/,
.'I

'VOLTMETEP'

Type D Voltmeter, Direct Current

Frequency Meter

Type D Ammeter, Direct Current

Type C Voltmeter. Alternating and
Direct Current

Power Factor Meter

Static

Type C Ammeter, Alternating and
Direct Current

Ground Detector

Synchroscope

For Particulars Address

Westinghouse
Sales Offices in all Large Cities

Electric

&

Mfg. Co.,
Pittsburg, Pa.

WESTERN ELECTRICIAN

May

i6,

Announcement
The Westinghouse Air Brake Company

and operating

NEW

ENTIRELY

have developed an

motors on railway

electric

This new Westinghouse System
is

simpler, surer, safer than

The
ance and

simplicity

this

of control apparatus as attached

attention of railway
trol

trains.

Automatic Unit control

other.

so great that the contrast both in appear-

is

between

reliability

any

of

system for controlling

new form and any
to a car, commands

men who have

other kind
the instant

heretofore regarded unit con-

apparatus as excessively complicated.
It is lighter,

space;

it

is

thus saving train weight;

simpler to install and operate;

economical than any other system.

These

it is
it

much more

uses

several

less

compact, thus saving

current, thus

economies

will

it

is

more

more than pay

the interest on the cost of purchase and installation.

This new system

is

combined with the Air Brake in such manner that

secures absolute safety with a

minimum

of

mechanism.

The Westinghouse Air Brake Co. have
Car Coupling which unites
tions

between each

trains,

and greatly

Railway
of

steam

also perfected a

in a single operation the electric

This gives

car.

it

new Automatic

and brake pipe connec-

safety to employes, quickens the

making-up

of

facilitates train operation.

officers

now

lines to electric

inventions at Pittsburg.

operating

electric trains,

or contemplating the conversion

systems are invited to inspect these

new Westinghouse

1903

—
May

i6,
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UNION COLLEGE

\

Schenemay.N.Y.

EXGIN'EERIXG SCHOOL, ESTABLISHED

Courses

Civil

Founded lygs-"]

1845.

and Sanitary Engineering
Kfrtllion of

PROF. O.

25

H.

LANDRETH

Protection.

Consaltmg Engineer ffe'W York State Board of Health.

Undergradaafe and Graduate Courses

•<j.f.

in

Etedricat Engineering
^^£o, PROF.

C. P.

STEINMETZ

Efficiency

Special Etedridan General Etedric Co.

Exceptional

facilities offered

through the co-operation of
the General Electric Co.

^av

For information

(^p^
^*^

the

address

President or Dean of
Union College.
::
::
::

Protectiorv of

human life from the

gerous vohages of

20th CENTURY

LAUNCHES
Spring will soon be here and
will want a launch, a (ail
boat, a row boat, or a canoe.

piitnaLry

da.ncircuits is

usually obtaLined in the design of transformerslby saLcrificing efficiency.
Insxilation-filled space in the windings
of a transformer is like column-filled floor
spaLce in at sky-scraper.
safety, b\it decreaLses

increaLses

It

working

areaL.

you

LET US FIT YOU

OUT.

RACINE BOAT
MANUFACTURING COMPANY

Cross.sectlon of Core a.r\d C0II9.

BOX
The
crait.

13,

Th*

A.

Type

gentleman's pleasure

lannch that floats.
timple and reliable.

UUNCH,$150.00
FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00
15 FT. FISHING

16 FT.

Send lo cents

—

—

Protection

for 8o-pag* Ula>-

tnted catalogne giving

Transfornver Windings &.re as

aLs'it is

tica^lly

finest

safe,

A

possible to maLke them praclightning - proof
and the spacce
saLcrificed to obtaLin this saLfety does not
effect their high efficiencies.
It is reaLlly not " Protection
t^j-. Efficiency," w^ith Type A Transformers, but
safe

ideal

Speedy,

RACINE, WIS., U. S.

the truth

and

in detail abont the beet boats bailt.

Efficiency
i(

j>

INCANDESCENT *

STAR LAM

CONVENTION,

N. E. A.

Boston, July 6 to

P S }

10.

FORT WAYNE

NlCKELj^TE.
llieNertlJorfcChlcago^StLouisIlIl

IS
,(|(|

THE SHORT LINE

—

LONB LIFE
GUARANTEED CANDLEPOWER,
MADK BZ THE XOST BKILLED WOBKiUN.

By depositing return portion of ticket with Joint
Agent, return limit of September
may be obtained.
)4-

STANDARD ELECTRICAL MFG. J
Niles, Ohio, i
t COMPANY,
^^X¥»»¥¥ »¥¥ ¥¥¥¥ ¥¥» ¥ ¥ ¥¥ ¥ »¥ >[»

1st,

1903,

American Club Meals in dining car, ranging
from 35c to Sl-00. Mid-day Luncheon 50o.
Also serrice

ft

la carte.

For detailed Information, address

JOHN
113

WORKS

"Wood" Systems

\

fee of $2.00 added.

THROUGH SLEEPING CARS
STOPOVER AT NIAGARA FALLS

HIGHEST EFFICIENCY.
4c

MaLnufa.cturers of

for the round trip

with membership

*
*

ELECTR.IC

Y. CALAHAN, deneral Aeent,
Adams St.. Room 298. Phone Central 2057

MAIN OFFICE AND FACTORY

FOR.T WAYNE,
133

-

-

IND.

WESTERN ELECTRICIAN
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i6,
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VULCANIZED FIBRE
Highest grades for electrical insulation and mecbaalcal purposes, in sheets,

ALLIS-GHALMERS
CHICAGO,

GO., 1

tubes, rods

1

U. S. A.

and

special shapes.

VULCANIZED FIBRE

of

REYNOLDS
CORLISS
ENGINES

HARD AND FLEXIBLE FIBER IN SHEETS. RODS AND TUBINQ.

MANUPACTnBED BT

THE MBTAVEIIT M*MUFACTUBIIia CO.

PUMPS AND

WllmlngtBll,

M.

Ail

The Bossert

Electric Construction Go.
MANUFACTURERS OF
STEEL OUTLET AND JUNCTION BOXES,
SlV^ITCHBOAKpS, PAKEL BOABD», SWITCHES, KTC.

1

SPECIAL ENGINES FOR ELECTRIC LI6HT aid STREET RAILWAY PURPOSES.

RIEDLER

Wilmington, Del.

-

For Electrical and Mechanical Purposes, Railway Dust Guards, Washeri
and Packings. Patent Insulating Cleats.

Power Purposes

ReynoldflCorllfs Engine.

CO.,

KARTAVERT.

Sole Builders

For

Catalogues and samples oo application.

AIR COMPRESSORS.

SlURTEVANT

EXHAUST
HEADS

ESEND

IN

YOUR ORPER AND COPY FOR THE:

Western Electrician's National

May

and 30thm

23tl

Watson Bock-Oeared Motor.

*

on

Built

pay you to be largely represented In them.
Issue May 23d will go to press May 20ih. Issue
will go to press May 98th.
It

i

Numbers-

Electric light Convention
will

May 30th

'A,

M,

fi,

frames

five

I,

for

i6,

and 3

1%, 2

t'A,

horsepower with speed
ductions of from S to I.

re-

Multi-polar type with oast

dynamo

form
armatures.

.ackawanna

An

iailroac

efTlclent,

and

frames

steel

ventilate

wound

coll

durable motor
and severe

built for lasting

use.
These &re the SMpi&b prompt

No Baine Plates
to rattle loose j9 a
xa. Centrifugal action
compels separation
of -water and steam jc/

b

We build special motors and
dynamos for special purposes.

ioumey lafe fo
Over the bed of btJJast rock

xa.

Thftt maite the

That keept the trains from iar
That smoothlj^ run both' day k

On

the duitleti

shock

Road of Anthracite

THE

MECHANICAL APPLIANCE

B-ESTUKTEVANTCO.
BOSTON. MASS.

ALL SIGNALS OPERATED EXCLUSIVELY BY

EDISON PRIMARY
BATTERIES
Known

NEW YOXX • PHIIAIZIPKIA > CHICAOO

Formerly

COMPANY,

as Edison-Lalande.

FULL DESCRIPTION

IN

BOOKLET NO.

Mi

4.

EDISON MANUFACTURING COMPANY
Futorj, OAANQE,

NEW

JERSEY, U.

Ntw York

S. A.

Clilcaio Ottlcc, J4«

iBIack Diamond

File

Inc. 1HU5.

Kst. 1N03.

J

Works It
Special

J*

Prize

Gold Medal

Send

CHAMBEBS STREET

for Bulletin No. SB.

WABASH AVENUE

BUFFALO
ELECTRIC
DISK FANS
A

niiisi

:

of VCIltil.llinu,

Afi

at Atlanta,

«?
4S

1895.

Keep

J*

and

ABE ON
KVKRV
^ Ol'B KOODH
MTORE
THE I'KITEU STATES AKU
HAI.C;

I.\

G.

&

H.

IN'

I/KAI»I1V«»

!•

I

.I-

-

.

.
.

,

.,

t(»«tllliK .111(1 iliylliv;.

the air pure anil lool

b(»ilrr

ofi'ices,

Vt

^

J*

Olllw, 83

LWAU KEE.

v^r'nit-

\\-.>r!-

In

engine

.li^.^c

),,,t

I

HARUWABE
Send

CANAIt^l.

BARNETT COMPANY,

PHILADELPHIA, PA.

«¥^^«^¥^^^¥^^9^^9^5^5F^^¥^^=k

for

Complete Catalogue.

BUFFALO FORCE COMPANY,
BUFFALO,

N. Y.

CHICACO BRANCH, 22-24 W. RANDOLPH

ST.

NATIONAL ELECTRIC LIGHT CONVENTION NUMBER.

TOl.

^•"^"^^'- '-* "^ """nc-.n

$3.00 Per Aiiui.

Xnil,

CHICAGO,

Company, Chicago.

PuuiitiUliitf

132-134

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN SELLING AGENT.
The Simplex Electrical Co.,
''"R.^mxsoN""^
H'. R. HIXSON,
I

10 State Street,

VEITS Aa Ammu
wOPYt

lA Avmv*

Entered at Chicago Poatoffice as
lUKllmaUeroftlie MCOQd ctaus.

23, 1903.

ill

Mn
Ilu.

CHICAGO INSULATED WIR.E

JIVIPLEX WIRES ANDCABLES.
1137 Monadnock
Moradnock Block,
Block. CHICAGO
CHICAGO.

MAY

B&re

CO..

LAKE STR.EET.

and Cables.

dcnd Insulated Wires

BOSTON, MASS.

1

lit

Galvanized Steel Strands.

CRESCENT RUBBER INSULATED

1889-Paris Exposition,
Medal for Bnbber Insulation.

WIRES AND CABLES

1893-AVorld's Fair,

Medal for Bnbber Insniation.

Katlonal Code Standard.

CRESCENT INSULATED WIRE AND CABLE

THE STAJfDABD FOB

"''" °^<^'

83 BARajlY°STREET.

^^

Factory.

CO.,
TRENTON, N. IL

bitbbi:b nfstTiiATiour,

STANDARD UNDERGROUND

Sole Manufacturers of

Manson Tape, Candee "pnur Wires.

Okonite Wires, Okonite Tape,

THE OKONITE
».'1S'.'4„S- 'c^ei'l;. \

322 Tbe Rookery,
Chicago

CO., Ltd.

253 Broadway, New

York.

San Francisco.

MANUFACTURERS OF
UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

JOKESBORO, IND.

Underground Cables

i13r§^» -CONDUIT FOR INTtVgft'^iWmN^

ismiRN FLEXIBLE dONDUlf COMPANY
31

PARKNIPW

^^-

THOUSANDS

IN USE. ^

and Multipolar Motors
from % to 50 horsepower. Dyna-

Biiiolar

'Jot rent.

line.

For boy 8 and men withamecbanWrite for circular 16.

ical turn.

PARSEI-I. &
12;J-13I

W.

WEED,

3lstStri.-^(;.

N^w

'

\Ml RK.lf F.N.

We

10 lights to 700.
sell
(.;ood profits for agents.

:

Brougham

ttie

The Longest

lamp

SHELBY

USE SHELBY LAMPS.

We

r

hmml

USEFUL

LIGHT
I

LAMPS.

goo.

CO.,

SHELBY,

O.

FARIES ADJUSTABLE

do.,

N. J

desire to call attention

to a line

Round Pattern," Type

er Plants.

K,

Voltmeter-'i in ranges froui

vohs. Ammeters in ranijes from i lo
All Weston Instruments are unsuri'a-,:,rw in excellence of worlimanship. in accuracy and economy of operation,
'

,1

IlEBLiK—Ruropean Weston Electrical InstruCo.. Ritterstragse Ko. 88.

London— Elliott

Bros.,

e iD.stantly placed

\

is needed.
Made for shop, factory,
store, office, residence -in fact wherever the Incaiide-sccnt lamp is used.

WE MANUFACTURE:
Ohandeliars,
Portables,
Brackets,
blusters.
Desk lamps,

Canopies and
All Sizes and Styles of
Shades and Reflectors,

Goodm cawriad
by mlt prlnclpml
iobbmrm.

Send fof
CafaloguB Mo. 10,
Jumt laaumd.

Century Works, Lewis

bam.
Paris, FfiASCE— E. H. Cadiot, 12

\ew fork

LAMP HOLDERS

of

ThesGJnstrumenisare particularly suitable for
'lat^d Plants and Feeder Circuits in Railway

ment

Best Efficiency.

A TRIAL WILL PROVE OUR CLAIMS.

low priced but excellent Switchboard Instruments for Direct-Current Circuits,
which we designate as
•'

Life at

THE SHELBY ELECTRIC

THE COIL DOES IT-irS FLATTENID.

NEWARK,

Blaokfrlars Road. Sallord, Manchester, England,

Pat. Oct. 20,

other makes are

ElecMoai

St..

LIFE

16 C. p. Horizontal are 14 C. P. Vertical
7 C. P. Vertical.

Weston "Round Pattern" Voltmeter. Type K.

SIOHT SKILLKIl

i STANDARD ELECTRICAL MFG.
Niles, Ohio.
t COMPANY,

The Hobart Elec.Mtg. Co., Troy,

Pittsburg, Pa.. U. S. A.

York.

Waverly Park.

BY THK

STERLING EXTRA

you want light to see objects below

WESTIIH

lIi.UK

3.

}
J

Ohio
For Porcelain or Clay In4.^('^^'^'^'^*>^>^>^'^>^>t'^'^'^f'^>^^'^^*M'i
sulating Specialties, such as
INSULATING
VARNISH.
BushingSi Knobs or Cleats,
SterUng: Cxtra Black Finishing Varnish,
Sterling: Black Air Drying: Varnish,
Address,
Sterling: Black Core Plate Varnish.
THE AKRON SMOKING PIPE CO.,
THE
STERLING
VARNISH CO.,
THE
STERLING VARNISH CO.,
MOGADORE, OHIO.

LIGHT
if

LONG LIFE
GUARANTEED CANOLEPOWER,
HIGHEST EFFICIENCY.

i
*
*

*

'..mosfroni

One-Half Horsepower.
WorthtlOO complete. We aell all necessary casting^s. materials an^t detail
drawingsfor81fi.50. Forreal work— not
a toy. 460revolutioo» perminute. Uprightorhorizontalform. Finished parts
sold separately. Kun» by gAs or g&so-

OlAK LAMPSJ

GUTTER ELECTRICAL CO.. PHILADELPHI/L

\SOW. VAN BUKBN ST.

AND STOCK

The Franklin Gas Engine

for all Purposes.

^S.'^.ANv,

HAONET WIRE AND BARE
AND TINNED COPPER WIRE.
pactobws\^?s"b%n%^h.

PliUadelphla, Pa.
Boston.

GIRGUrr BREAKERS

TELBPHONB, TELEQRAPH AND PIRB ALARM CABLB6.

EMPIRE WIRE

1225 Betz Bldg.,
Siiiiare,

»• ********** •••••••••••••n^ " Q T A D " INCANDESCENT t
t

I-T-E

Paraniie Rubber Covered Wires and Gables,

at Factory.

Yorlr City.

BARE AND WEATHERPROOF WIRES AND CABLES.

Si^'R^rdSfntiJc";'.

INDIANA RUBBER AND INSULATED WIRE CO.,

Wires are leslei

CABLE CO.
St..

10 Post Office

Rublier Covered Wires and Cables.

All

56 Liberty

Kew

Pittsburg.

Mills Bldg.,

"""•

""'s""-

Westinghouse BIdg.,

Rue St. Georges.

Offlce-74 Cortlandt Ht.

FARIES MFG.

CO., ^'^^i™

WESTERN ELECTRICIAN

i

May

23,

1

1

J

Enclosed Arc Lamps
Electric

Fans

Small Power Motors
CHALLENSE ALL COMPriTIOM.
AGENCIES

IN

ALL LARGE

CITIES.

The Jandus Eledric Company,
CLEVELAND, OHIO.
115

Broadway,

NEW YORK.

Monadnock BIdg.,

Real Estate Trust BIdg.,

CHICAGO.

PHILADELPHIA.

1903

—

May

WESTERN ELECTRICIAN

23, 1903

A R B

N

IBE DIGKEYSIITTON CARB
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

WE MANUFACTURE
^

& Wire Co.

American Steel
New York

Chicago

Worcesifr

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
We

always carry a targe stock of

CARBONS

WEATHERPROOF WIRE
for

and

sfaipments.
Samples
prices on application.

AyERlCAN INSULATED WIRE
AMERICAN BRAND

CONSUMERS CARBON

prompt

& CABLE

'"

Main Office and Factory:
241-247 S. Jefferson St., CHICAGO.

WEATHERPROOF WIRE AND CABLES

CO.

LANCASTER, OHIO,

CO.

Carbons

U. S. A.
for all purposes.

and

0I all kinds

ILL.

For Incandescent Lamps

Everythinq

and

:b.^k:e>i2

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
anything
Wt tell PLATINUM In any quantity, either large or small. We buy PLATINUM
containing PLATINUM, In any quantity.

oo.,

<Ss

MANUFACTURERS OF PLATINUM

n

Newark. N.

New York

1.

Else.

Office.

IN

ALL SHAPES.

120 Liberty StreeL

ALPHABETICAL INDEX TO ADVERTISEMENTS.
1
ikxcn Smoking Pipe Co
29
Allen Company, L. B
A Tilt s- C balmers Company ... 56
29
AJphaduct Mfg. Co
56
Ajnerican Battery Co
American Blower Company. 44
.55
Company
Conduit
American
43
Amer. District Steam Co
Amer. Electrical Heater Co.. 34
46
Amer. EL Telephone Co
American Electrical Works.. 29
Amer. InsuLWire&CableCo. 3
American Platinum "Works. .36
American Refl.& Lighting Co.35
Amer. Steel & Wire Company 3
Arnold Elec. Power Stat. Co. .48
46
Automatic Electric Co

Babcock

& Wilcos Co

41

Badt.F.B
Baker
Baker

48

& Company
i Co., W. E

Banner Electric Co
Barnett Company, G.
Barron &. Co.. J- S

3

48

&H

—

16

56
29

Central Electric Co
5
Central Manufacturing Co.. .50

Electrician Pub.

Chesapeake & Ohio Ky
Chicago & Alton Railroad.

Erie City Iron

34
. .

.48

—
C.&N. W.E.R
Chicago Die & Electric Co.. .—

Chicago Edison Co
4. 10,30
Chic. Fuse Wire & Mfg. Co. .56
Chicago Insulated Wire Co.. 1
Chicago Lumber & Coal Co. .50
47
C, M. &St. P. R. R
Christensen Engineering Co.l3
.

Clark WlreLTel& Tel Co.,T.E.45
Columbia Incand. Lamp Co.

—

Columbus Ins.Wire& Br. Co.35
Commercial Elec. Supply Co, 8
Commonwealth Elec. Co
11
Consumers Carbon Co
3
Continuous Rail Joint Company of America
36
Cook's Sons, Adam
21
Coolldge,

MarshallH

51

Crescent Co
35
Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Company
5
.

Beardslee Chandelier Mfg. Co.28
36
Becken, A. C
5i
Beidler & Co. Francis
28
Benjamin Elec. Mfg. Co
,

Berthold & Jennings
Big Four Route

50

Bissell.G.

48

W

48

52
Blakely Printing Co
Bossert EL Construction Co. .36
51
Brooks, Hail L
48
Brown, Chas. L

Bryan-Marsh Company
Bryan,

Wm. H

—

48

Buckeye Electric Company..—
56
Buffalo Forge Co
35
BuUockEiec. Mfg. Co
Bnrch, Edward P

48

48
Buiterfleld, J. P
7
Camp Company, H. B
Carman & Co., Charles Whit-

48
ney
51
Carney Bros. Co
Carolina Loc. Pin & Mica Co. 51

Crumb & Company, W. H .... 48
Cutler-Hammer Mfg. Co
Cutter Elec,

33

& Mfg.Company

& W.

Fuse Company
Dearborn Drug &Cbem.Wks.
Diamond Meter Company
Dickey-Sutton Carbon Co
Diehl Manufacturing Co
D.

1

—
44

—
3

33

Dielectric Mfg. Co
29
Dixon Crucible Co., Joseph 43
Duluth Stoker Co
-10
Duncan Electric Mfg. Co.... 34
. .

E
31
Economical Elec. Lamp Co.. .35
Edison Decorative & Miniature Lamp Department
28

Dustin Co., Chas.

Edison Mfg. Company

Edwards

38

& Company

25

Amer

26

Elblight Co. of

Company.

.52
i

Works

41

Ewing-Merkle Electric Co.. .22
Fahnenstock Transmitter Co.46
Faries Manufacturing Co
1
Farr Tel. & Const. Supply Co.—
Felt & Co., Chas.
Field, C.J

—

E

31

"For Sale" Advertisements.. 30
Ft.

Wayne Elec.

Works., Inc. 55

Fowler, Jolm H
51
Fowler-Jacobs Company
51
Franklin Eng. & Elec. Co....—

Fulmer Lumber

Co., D.

M

51

General Electric Co
14, 15
General Incandescent Arc
Light Company
37
General Incand. Lamp Co ....
Gould Storage' Battery Co.... 6
Green Fuel Economizer Co. 42
Gregory Electric Company ..30

—

.

Company .... 56
Hart & Company
34
Haller Machine

Hart Mfg. Co
27
Hartford Steam Boiler Inspection & Insurance Co...
Hobart Elec. Mfg. Company., l
Hoffman, G.
34

W

Holmes Fibre-Graph. Co
Holophane Glass Co
Hopkins i Co.. A. P
Huebel Company, C.J
Humphrey, Henry H
Illinois Electrical Mfg. Co

—

26
50
49

48
..30

Illinois Electric Specialty Co.
Illinois

Maintenance Co

30

Incandescent Electric Light
Manipulator Company

—

Independent Incan.Lamp Co.—
Indiana Rub. & Ina. W. Co.
1
India Rubber & Gutta Percha
.

.

Insulating Company
International Boiler Cleaner

Co

—
44

Electrical Engineer Institute.—
Electric Appliance Co
28

Intemat'l Corres. Schools
International TeL Mfg. Co.

Electric Storage Battery Co.. 9

Jackson, D.

Kor

.

Empire Wire Co

C.

& W. B

—
..46

Jandus Electric Company
Jeffrey Manufacturing Co

2
44

Jewell Electrical Inst. Co.. 38
Johnston, Thomas J
29
Kartavert Manufacturing Co.—
Kellogg Switchboard & Sup.

ply Company
Keuffel & Esser Co
Klein & Sons, Mathias
Kohler Brothers

KokomoTeL & EL M.
Kuhlman

Electric

47, 49

38
50
48

Co. ...46

Co

Leatner Preserv. M. Corp
Leffel

&

Leslies

Co.,

James

Co., A.

Link Belt Machinery Co
Loud's Sons Co.,H.
Lowell Model Co

M

49

—
—
—

Machado & Roller

Lumber Company
Okonite Company, The .... 1,
Orne Electric Co
Osborn-Morgan Co
O. C.

48
28
1

Co
Paiste Co.,H.T
Paragon Fan & Motor Co
Parsell&Weed
Hill

50
36

—
1

Pendleton & Gilkey
Perrizo & Sons

50

Phelan, D.
Phelps Company

50

51

W

33

Maley, Martin
Maltby Lumber Company.. .51
Manhattan Elect'l Supply Co.31
Marinette Iron Wks. Mfg. Co.39
Matthews & Bros., W. N
29
McBride Mfg. Co
34
McLennan & Company, K. ..28

PhlUips, Eugene F
29
Phillips Insulated Wire Co.. 29
Phoenix Glass Company

McNamara

Pittsburg & L. S. Iron Co
Porter Cedar Company

.

Brothers
36
Mechanical Appliance Co
56
Mechanical Boiler CleanerCo.44
Metropolitan TeL & El Co. ..46
Mica Insulator Company
28
Michaels & Hilly
29, 48

—

Midland Else. Co
Minnesota Electric Co

56

Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad

30

—
35

Monson Burmah Slate Co
44
Moon Mfg. Co., The
45
Morse Cedar Company
50
Mueller Company, William, .49
—
Munsell & Co., Eugene
National Carbon Co
19
National Electric Co
12
National India Rubber Co. ..—
Nernst Lamp Co
53
.

48

Norton Elec'l Instrument Co.—

Page A

27

Stanton,

32

N. Y. Safety Steam Power Co.43
Nickel Plate Road
36
Noblett Co., E. J
49

Osburn Flexible Conduit Co.

Llndsley Brothers Company.. 51

24

44

44

46

50

Smith Co., S. Morgan
43
Sprague Electric Company... 20
Standard Elec'l Mfg. Co
i
Standard Pole <t Tie Co
50
Standard Tie Company
50
Standard Underg. Cable Co. 1
Standard Vltrlfled Cond. Co. 4
Stanley Instrument Co
27

34

38
44

C

New England Butt Co
New York Central Lines
New York Ins. Wire Co

Ol^»Ai£l^«»<S Xzxca.eae of A.cL%rGirt±s.Gt:xx&x^t:»

—

Phosphor-Bronze

S.

Co

44

M

Pignolet, L.
Pittsburg Sewer Pipe
duit Co

23

&

Con4
51

50

Prometheus Electric Co
Racine Boat Mfg. Co
Relstnger,

23
55

Hugo

25

Replogle Governor Works.. .—
Reynolds El. Flasher Mfg.Co.28
Reynolds, W. T
51
Roche,
38
Roebllng's Sons Co., J. A
38

Wm

Rooney-WestburyEl.Lmp.Co.28
Rose Polytechnic Institute. .35
Safety Ins. Wire & Cable Co. 56

.

W

LeRoy
48
Sterling & Son, W. C
50
Sterling Electrical Mfg. Co. .23
Sterling Electric Com pany...—
Sterling Varnish Co.,

The

1

Stewart Electric Co., John A. 31
Stllwell-Blerce & Smith-Valle

Company

43

Stow Mfg. Company

55

Stromberg-Carlsou TeL Mfg.

Company

47

R

Sturtevant Company,
P.. .42
Superior Cedar & Lumber Co.50

Swedish-American Tel. Co 46
Thompson Son & Co
30
Torrey Cedar Company..
.49
Triumph Electric Company.. 7
Turner Brass Works
35
Union College
34
Valentine-Clark Co., The. ...49
Vulcanized Fiber Company

.

.

56

Waclark Wire Co

55

Wabash
Wagner

47

R.

R

Electric Mfg.

Walsn's Sons

Warren

&

Co

17

Company.... 30

Elec. Mfg.

Co

32

Western Electric Company... 18
Western EL Supply Co.. .36. 37
Western Lumber Oc Pole Co. .51
Westinghouse Air Brake Co. 54
Westinghouse
Electric
A
Manufacturing Company ..—

Sargent

Weston Electrical Inst. Co. .. i
Whitehead Machinery Co. ...30

Shelby Electric Company .. l
Simplex Electrical Co., The., l
Simplex Elec Heating Co
29

Whitmore. A. E
50
Wllmerding, C, H
48
Wisconsin Central R. R
34
Worcester Comnanv. O. H....fO
Yost Writing Machine Co ... 50
Young, A. B
36

& Lunay
48
Sawyer-Man Elec. Company.—
Schott,W.H
48
Schureman & Hayden
31
.

See P^^e

.
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PROVIDE FOR SUMMER COMFORT EARLY-ORDER ONE OR MORE

PARAGON 1903
FAN MOTORS

1903
NOISELESS

NEW STYLES

COMPACT

NEW

PRICES

—CALL

EASY RUNNING

RIGID CONSTRUCTION

AND SEE THEWI OR WRITE FOR PRICES

CHICAGO EDISON

—

139 Adams

COIVIPAIMY,

CHICAGO.

St.,

ii^iiiMl

R.

B. S.

W. LYLE, President and Manager.

BARNARD, Vice-President and

Secretary.

STANDARD
VITRIFIED CONDUIT

COMPANY,
39-41 Cortlandt Street,

NEW YORK.

LARGEST FACTORIES
EXCLUSIVELY

.

CONDUIT

.

THE WORLD

IN

AND

.

INSULATORS

Single Duct. Standard or Self-Centering.

ANNUAL CAPACITY

2-3 Multiple.

25,000,000 Ft. Conduit
4,000,000 Insulators

MANHATTAN

PERFECT INSULATION,
DURABILITY,
LOW PRICE.

THIRD RAIL INSULATOR

AN ESTABLISHED

HAS STOOD
THE TEST.
^A^

SUCCESS.

RITE

CA.-rA.L.001JI

PITTSBURG SEWER PIPE & CONDUIT COMPANY
MANUFACTURERS OF

VITRIFIED CLAY CONDUITS
IN

1,

2, 3,

4

AND

6

DUCT,

Superior conduits for underground wires a specialty.

General Office and Factory,

PITTSBURO, KAN.

Branch
2417 B. 18th

Office
St.,

and Sale

Yard,

KANSAS CITY, MO.

—
May

WESTERN ELECTRICIAN

23, 1903

PITTSBURGH TYPE K

TRANSFORMERS
Will transform the poorest plant
into

a good substantial money-

maker

— no

burn-outs

to

cause

your customers inconvenience and

them

drive

The

type

trouble

K

to

use of gas.

the

will

save you time

—expense.

Send

for catalogue ^*D^'
TYPE K TRANSFORMER READY FOR MOUNTING

PITTSBURQH TYPE K

GENERAL WESTERN AGENTS

264-266-268-270 FIFTH

AVENUE, CHICAGO

Crocker -Wheeler Company,
MANUFACTURERS AND ELECTRICAL ENGINEERS
The Generator

is

the most important element of a lighting or

BraLnch Offices

Office arvd Works:

a>.i\d

R.epresentatives in

AH

the Importaivt Cities

of

power system.

the World.

AMPERE. NEW JERSEY.

May

WESTERN ELECTRiaAN

23, 1903

NEW

YORK.
Storage Battery Installations
-FOR-

RAILROAD REGULATING, LIGHTING. POWER AND ISOLATED PLANTS.
COULD C, E-M-F BOOSTER SYSTEMS.
SALES OFFICES:

New York 25 West 33d St«.t
Chicago, Rookery BuUd.n^
Pittsburu Engineering Company, Pittsburg, Pa.
Century Electric Company, San Francisco, Cal.

Borton, 53 State Street

WORKS: DEPEW,
TRADE MARK.

Adlusters, Inc. Jjainps.
Inc. El. Lt.

Manipulator Co.

Air Brakes.

Westingbouse Air Brake Co.
Tel.)
(Tel.
Matthews A Brc, W. N.

&

Anchors

Annonclators.
Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Metal and

flAlibltt
bolder.

^^ , _
Gr. Western Sm. and Reig. Co.
Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

& Company.

Edwards

.

Electric Appliance Co.
Roctie, Wm.
Western Electric Co.
Western Elec. Supply Co.

Bells, Buzzers, Etc,
Central Electric Co.

& Company.
Wm.

Edwards

Electric Appliance Co.

Roche,

Western Electric Co.
Western Elec. Supply Co.

Belt Bressing.

Co., Jos.

Dixon Crucible

BulMIn Ma. 2, describing

&

Barron

Crocker-Wheeler Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Ft.

Westlnghouse Elec.&Mfg.Co.

Cross-Arms, Pins and
Brackets.
Berthold & Jennings.
Carolina Loc. Pin & Mica Co.
Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.

Western Elect. Supply Co.
Western Electric Company.

Cut-Onts and Si^tches.
Bossen

Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Blo^rers.
American Blower Company.

DraAviog Material-

Mechanical BollerCleaner Co.

A'

Wilcox Co.

Works

Erie City Iron
Illinois

U Y

Maintenance Co.

Safety Steam Power Co.

Whitehead Machinery Co.
Boobs, Electrical.

Electrician Publishing Co.

Brushes.

Central Electric

Hobart Elec.

llfg. Co.

Holmes Flbre-Graphlte Co.
Western Electric Company.

Cable Mansers.

Barron A Co., Jas. b.
Western Electric Co.
Cables. (See Wires and Cables)

Points and

Carbons,
Plates.

,
^
Central Electric Co.

Chicago Edison Co.

Consumers Carbon Co.
Dickey-Sutton Carbon

Co.

Electric Appliance Co.
National Ciirbon Co.
Relslnger, Hugo.

Western

Elect.

Supply Co.

Chrlstens'cn Engineering Co.
New England Butt Co.

Smith

Morgan.

Co., S.

Chains.

Jeffrey Mfg. Co.

Circuit Breakers.

Co.
Mfg. Co.

Cutler-Hammer
Cutter Elec.
Ft.

Wayne

&

Esser.

Motors.

Bullock Elec. Mfg. Co.
Central Electric Co.
Christensen Engineering Co.
Commercial Elec'l Supply Co.
Crocker -Wheeler Co.
Dustin Co., Chas. E.
Elec. Co.
Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Co.

Ewlng-Merkle
Ft.

Wayne

Mechanical Appliance Co.
" National Electric Co.

ParseU

&

Weed.

Schureman & Hayden.
Stewart Elec. Co., John A.

^
Co.

,

ik

Dynamos and

Boiler Compounds. Wits,
Dearborn Drug & Chem.
Int. Boiler Compound Co.
Boilers.
Babcock

Franklin Eng. & Electro. Co.
Decorative Ijiffhting.
Elbli^ht Co. of America.
Keutlel

Mft;.

Elec. Wks.. Inc.

Sprague Electric Co.
Stow Manufacturing Co.
Sturtevant Co., E. F.

Thompson, Soo A, Co.
Triumph Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
Whitehead Machinery Co.

Economizers, Fuel
Green Fuel Economizer Co,

Electric Heatinjc Appl.
Elec. Heater Co.
I'rometheus l^lectric Co.
Simplex Elec. Heating Co.
Western Electric Co.

American

Electric Power.

Chlca^'o Edison Co.

Commonwealth iOlfC. Co.
Electric Kailways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.

Westlnghouse

El.

Western Electric Company.
Westlnghouse El. & Mfg. Co.

Electric Wlgns.

Coal and Ashes Handlinff Machinery.

Electrical and

JeSrey Mfg. Co.

Colls and Magnets.
Western Electric Co.

Commutator Compound.
AUenCo.. L. B.
Hart & Company.

McLennan &

Co., K.

Conduit and Conduits.
Alphaduct Mfg. (Jo.
American Conduit Company.
Camp Company, H. B.
Central Electric Co.
Electric Appliance Co.
Field, C. J.

Osburn Flexible Conduit Co.
Pittsburg Sewer Pipe Si Conduit Co.
Spraeue Electric Co.

Standard Vitrified Cond. Co
Western Elect. Supply Co.

&

Mfg. Co.

Mechan-

ical Engineers.
Arnold Elec. PowerStat'nCo.
Badt, F. B.

Baker A

Co.. W. E.
BlsseH. G. W.
Brown, Chas. L.

Bryan, Wm. H
BuTCh. Edward P.
Butterfleld J. F.

Carman &Co., Chas.Wbltney.
Crumb A Company. W. H.

&

Co.. Chas. E.
W. B.
Jackson. D. C.

&

Humphrey. Henry H.
Kohler Brothers.
Michaels A HUly.
Orne Electric Co.
Sargent & Lundy.
Schott.

W.

Central Electric Co.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Elec. Specialty Co.
Jewell Elec'l Inst. Co.
Machado & Roller.
Norton Elec'l Instrument Co.
PIgnolet, L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse EL & Mfg. Co,
Weston Electrical Inat. Co.

Insulatins Machinery.
New England Butt Co.
Insulators and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel & Wire Co.
Central Electric Co.

Chicago Edison Co.
Dielectric Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co,
Kartavert Mfg. Co.
Mica Insulator Co.

Munsell&Co., Eugene.
National India Rubber Co.
New York Insulated Wire Go.
Okonlte Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.

Electro -Platlns Mach'y,
Crocker-Wheeler Company.
General Electric Co.

Elevators - Conveyors.
Jeffrey Mfg. Co.
Link Belt Machinery Co.

Ensines, Oas and O^asoline.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
ParseU & Weed.

Engines, t^team.

AUis-Chalmers Company.
Buffalo Forge Co.
Dustin Co.. Chas. E.
Erie Cltv Iron Works.
Illinois

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Junction Boxes.
Bossert Elect. Const. Co.

General Inc. Arc Light Co.

liamps. Arc.
Central Electric Co.

N. Y. Safety Steam Power Co.
Stewart Elec. Co., John A.
Sturtevant Co., B. F.

Thompson, Son & Co.
Whitehead Machinery Co.

Nernst

American Blower Company.
Crocker-Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
Ewlng-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Banner Eletrlc Co.
Bryan-Marsh Company.
Buckeye Electric Company.
Central Electric Co.
Chicago Edison Co,

Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative & Minia-

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

ture Lamp Dept,
Electric Appliance Co.
Ewlng-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Independent Incan. Lamp Co.
Nernst Lamp Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.

Barnett Co., G. & H.
Fire Extinguishers.

Phelps Company.
Roonev-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co,

Co.

Shelby Electric Co.
Standard EIpc'1 Mfe. Co.
Sterling Electrical Mfg. Co.

Fixtures, ©as and Elec.
Bearaslee Chandelier Mfg.Co.

Flashers.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.

Incandescent—
Beplacers A Cleaners.

Ijamps,

Stow Mfg. Co.

Forges.

Inc. El. Lt.

Buffalo Forge Co.
Sturtevant Co., B. F.

Fuses and Fuse

Commercial Elec. Supply Co.

Nernst Lamp Co.
Lightning Arresters.

TTlre.

Central Electric Co.

Westlnghouse El, A Mfg.
Linemen's Climbers,
Klein A Sons. Mathlas,
Macnet SteeL

and

ICeflectors

H.

Stanton. Le Roy W.
H
C. n.
Wilmerdlng.
\\ iimeraing, >^.

American Refl.A. Lighting Co.
Farles Manufacturing Co.
Holophane Glass Co.
I-^lectrlc Co.
JClect. Supply

(See Wires and Cables.)

Mechanical Draft.

American Blower Company.
Buffalo Forge Co.

Qraphlte Specialties.
Dixon Crucible

Co., Jos.

Sturtevant Co., B. F.

Holmes B'lbre-Graphlle Co.

Mica.

Grease.

Mica Insulator Co.
Munsell & Co., Eugene,

Cook's Sons, Adam.

Beatinc (Exhaust

Mining Apparatus, Elec.

Steam).

Crocker- Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Amer. District Sleam Co.

Beatins and Ventilating Apparatus.

Western Electric Co.
Westlnghouse El. & Mfg. Co,
(See Dynamos and

American Blower Company.
Buffalo Forge Co.
Sturtevant Co., B. F.

Motors.

Holders, Inc. Lainps.

Incandesent Electric Light
^^.
Manipulator
luo-ui^-uiMuw. Co.

Nippers and
I

Kieln

8t

Pliers.

Sons, Mathlas.

Inst. Co.

& Wire Co.

Stokers.

American Platinum Wks.
baker & Company.
Poles and Ties.

Storage Batteries.

Beldler

A

Co.. Francis.

Berthold & Jennings.
Brooks, Hall L.

Carney Eros. Co.
Chicago Lumber A Coal Co.
CooUdge, Marshall H.
Fowler, John H.

Fowler-Jacobs Company.
Fulmer Lumber Co., D. M.

Hopkins & Co.. A.
Huebel Company,

P.
C. J.

A

Sup. Co.

Kellogg Switch.
Lindsley Bros. Co.
Loud's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.
Mueller Company, William.

Lumber Company.
Page & filU Company.
O. C.

&

Pendleton

Gilkey.

Perrizo A Sons.
Phelan. D. W.
PIttjburg A L. S. Iron Co.
Porter Cedar Company.
Reynolds, W. T.
Standard Pole A Tie Co.
Standard Tie Company.
Sterling & Son, W. C.
Superior Cedar A Lumber Co,
Torrey Cedar Co.
Valentine-Clark Co.. The.
Western Lumber A Pole Co.
Whitmore, A. E.
Worcester Co., C. H

PoUsh (Metal).
Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Electric Storage Battery Co.
Gould Storage Battery Co.

Supplies, General Elec.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Ewlng-Merkle Electric Co.
General Electric Co.
Manhattan Elect'l Supply Co.

Western Electric Co.
Western Elect. Supply Co.

Telephones, Telephone
Material and Switchboards.
American

El. Telephone Co.
Automatic Electric Co.

Central Electric Co.
Fahnestock Transmitter Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
Swedish-American Tel. Co.
Western Electric Co.
Western Elec. Supply Co.

Tools.
Klein

A

Sons, Mathlas.

Western Electric Co.

paratus.

Jeffrey Mfg. Co.

Morgan.
StllweU-Bierce Smith- Vaile.
Co., S.

Pulleys.
Morgan.
StllweU-Bierce Smith- Valle.

Smith Co.,

American Battery Co.

Turner Brass Works.

Co.

Machinery.
Smith

Duluih Stoker Co.

Torches and Brazing Ap-

Power Transmission

S.

Bail Bonds.

American Steel & Wire Co.
Bail Joints.
Continuous RaU Joint Com-

pany of America.

Be < TTinding— Repairs.
Chicago Edison Co.
Gregory Electric Co.
TUinois Electrical Mfg. Co.

Midland Elec. Co.
Schureman & Hayden.
Stewart Elec. Co., John

A.

Transfbrmers.
Central Electric Company.
Christensen Engineering Co
Crocker-Wheeler Company.
Ft.

Wayne

Works, Inc.

Elec.

General Electric Co.
Gregory Electric Go.

Cutler-Hammer Mfg. Co.

Westlnghouse El. & Mfg.
Trucks, Electric Car.

Westlnghouse

El.

&

Mfg. Co

Turbines. "Water Wheels
Leffel

A Co.,

Jas.

Smith

Co., S.

Morgan.
Smlth-Valle

StIlwell-BIerce

Sterling Varnish Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

W^atches.

Vulcanized Fibre Co.

Schools and Colleges.

Electrical Engineer Inst.
Internat'l Corresp. Schools.
Rose Polytechnic Institute.
Union College.

Maintenance Co.
Matthews & Bro.. W. N.
Schureman & Hayden.
Stewart Electric Co., John A.

Thompson, Son A Co.
Walsh's Sons & Co.
Whitehead Machinery
Slate.

Co.

Maley, Martin.

McNamara Brothers.
Monson Burmah Slate

Co.

B.

&

Beniamin

Co.

General Electric Co.

Vulcanized Fibre.

Young, A

,

'

Electric Co.
National Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

General Electric Co.
Gen'l Inc. Arc Lt. Co,

Sockets

[

Kuhlman

Varnishes.

Rheostats.

Receptacles.

Elec. Mfg. Co.

PalsteCo.. H. T,

Soldering Sticks, Salts

and Paste*

Allen Co.. L. B.
Crescent Co.

Western Electric Co.

Speaking Tubes.
Central Electric Co.

Edwards & Company.
.Electric

Motors).

Weston Electrical
American Steel

Platinum.

III.

Co.

Speed Indicators.
Springs.

Phosphor BronzeSm.Co.,Ltd.

Illinois Electrical Mfg. Co.

Leslies Co., A. C.

Co.

J.

Dustin Co., Chas. E.
Gregory Electric Co.

Magnet Wires.

Phoenix Glass Co.

Johnston, Thomas

Phosphor Bronze,

Second -Hand Mach'y.

Electric Appliance Co,
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Minnesota Electric Co.
Western Electric Co.

Electric Appliance Co.
McBride Mi'g. Co.
Western Eieciric Company.
Western Elect. Supply Co.

Western
Western

Manipulator Co.

Lamps, Nernst.

Central Electric Co.
Chicago Die &. Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.

tiilobes,

Co.

Lamps, Incandescent.

Sturtevant Co., B. F.

Monarch Fire Appliance

Lamp

Osborn-M organ Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Fans and Fan Motors.
Buffalo Forge Co.
Central Electric Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Jandus Electric Co.
Ft.

Maintenance Co.

ShadeiEt.

Haller Machine Co.

Fell

Hartford Steam Boiler Inspection & Insurance Co.

(Recording and Testing.)

Contractors and Electric
Light Plants.

Attorneys.

Inspection

Electrical

Co., Jas. S.

Cuts.

Boiler Cleaners.

applloatlon.

OF ADVERTISEMENTS.
CLASSIFIED INDEX
& Insurance Patent
Instruments

Conduit Rods.

Leather Preserver Mfg. Corp.
Beltinff.
Leather Preserver Mfg. Corp.
BufEalo Forge Co.
Sturtevant Co.. B. F.
_
Boats.
,,
Racine Boat Mfg. Co.

M. Y.

" GOULD BOOSTER SYSTEMS, " on

Appliance Co.

Western Electric Co.
Western Elec. Supply Co.

Becken. A.

C.

WaterWheelGovernors
Replogle Governor Works,

W^lrelessTel. * pparatus.
Clark Wlrel.TelA Tel. Co.,T.E.

W^lres and Cables—Magnet ^Vires
American Electrical Works.
Amer. Insul.Wire A Cable Co.
American Steel A Wire Go.
Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass
Co.

Crescent Ins. Wire ACbl.Co.
Electric Appliance Co.

Empire Wire Co.
General Electric Co.
Indiana Rub. A Ins. WireGo.
India Rubber & Qutta Percha
Insulating Co.
Kellogg Switch. & Sup. Co.
National India Rubber Co.
New York Insulated WireCo.
Okonlte Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.

A cable Co.
Simplex Electrical Co.
Standard Underground C. Go.
Waclark ^Vlre Co.
Western Elec, Supply Co,
Western Electric Company.
Safety Ins. Wire

W^oodM'ork, Electrical.
NoblettCo.,E.

J.

May

2:^.
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^H.

CAMP

B.

CO.

=Ma.nufacturers of=
Vertical Cross Section at Line

A-B

"Camp"

Installers

Standard
of

Vitrified
Mandrel.

Clay

Patented

Jr.n.

Complete

26, 1892

Conduits

Under=

for

ground

Under=
Conduit

ground

Systems.

Wires.
Cross Section

=Sales Offices:

RooiTi 85 HeLrtford Building. CKic&go.

170 Broa^dwzwy,

Our machines

Triumph

give their

New York

are constructed to

maximum

output with-

out undue strain on any part.

Generators and Motors

Are the Standard

design

is

The

simple^ and embodies

all

of Excellence. lre'Sira'3bie*';nd"ny
adjusted.

We employ the highest engineering

talent^ and

best

workmanship and

which

use

only

the

materials^

a substantial guarantee
that our machines are both efficient
It

Ask
200 K. W. Triumph Generator, Direct-Connected

to

is

and durable.

pay you to

will

for Bulletin'^

Buckeye Engine.

TRIUMPH ELECTRIC
Main Office and Works:

NEW YORK:

39 Cortlandt

Street.

Branches

CINCINNATI, OHIO, U.
in all

Large Cities.

investigate.

WE/'

CO.,

S. A.

LONDON: 97

Victoria Street.

WESTERN ELECTRICIAN

May

HE

LAMPS
in

5

a-t

-bl-i<

ionv^ »n'tion

3O^

I

(We are not

in

possession of advance information, but acting

"TKie

Nerns'b

cHeapes-t

tio

tlie role

of prophet.)

Lamp
MONEY

MORE LIGHT FOR LESS

GIVES
Is

ii

bu y, and

burn, and -therefore cheapes-l:
pay -f^r i-fcs^l-f in a sh^rt -tim^

-to

v»/ill

A FEW ADVANTAGES OVER OTHER KINDS
l-Requires only about one-half as much current as the incandescent.

2-Gives a natural white light, like the sun's

3-75

per cent, of the light

4-Does

not flicker,

5-The power

hum

factor is

thrown downward without any shadows.

is

nor

rays, bringing out the true color of fabrics, etc.

make any

noise, being an absolutely steady

light.

100 per cent.

WRITE FOR INFORMATION AND PRICES

CommercialElectricalSupplyGo.,
1000

IVIarlce-t S-tr*

Missouri
Texas

Iowa

Southern

Louisiana

Mississippi

Illinois

t.
Nebraska
Tennessee

l-OUJIS, IVIO.
Kansas
Alabama

Arkansas
Kentucky

and the
Territories

23,

iL)03

May
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Twa'-O"—J

TvpG "

E"— 11

l>ijiT«9

niCt4nl4^

'Tv»ff

THE

PtATKS IN Class jAfc

•F"— 15

PtfTcs, ut

GiA«

J*p

dblori^e Hccumulatot
INSTALLATIONS MADE AND CONTRACTED FOR.

FOR

CenirBl Lighting and
86

Power Stations

INSTALLATIONS AGGREGATING

116,600 K.

W. HOURS.

FOR

RBlly\fBy
372

Service

INSTALLATIONS AGGREGATING

W. HOURS.

158,100 K.

FOR

Isolated Lighting
501

INSTALLATION AGGREGATING

and Power
25,200 K.

W. HOURS.

Total Capacity of "Chloride Accumulators" in Central Station, Railway

and Isolated Plant Service 305,1 1 1 E. W. Hours.
Type 504— FpitTABi.k BAtriakf;
jat— POBTlBUB

BATmn

THEELECTRIC STOMGEBATTERYCO.
PHILADELPHIA.

PA.

SALES OFFICES!
CHICAGO;

PHILADELPHIA:
Allegheny Ave. and 19th

St.

Marquette Bldg.

NEW YORK:

CLEVELAND:

100 Broadway.

Citizens Bldg.

BOSTON:
60 Slate

St.

SAN FBAKCISCO:
Nevada Block.

BALTIMORE:
Continental Trust Bldg.

HAVANA, CUBA:
ST.

LOUIS:

34 Empedrado

Walnwrlght Bldg.
tVra

"G"— 19

PuTis, ut L£Ai>.LiNEO T&a^

St.

tvn
*

T-'-fHtnoL

mgimM'"*.

''

H "—87

Plates,

m

I.sad.Linbd Twos.

\\'ESTERN

10

U ay

ELECTRICIAN

THE
NATIONAL ELECTM
EMIBEHS OF

LIGHT ASSOCIATIO
e^-&/w^^h/s\.

15)05 ./"SMK^vs/^

3CAGO ED15
c^^^.^^ COM PAN Y-^^'^^^"^
STATIONS AND

SUB-STATIOi^S

HAKRISON SX

^X^ASHINGXOTM

N.CLARK

AEDAMS

3Xo

SX=

RAiNDOLPH

STo
^^o DIVISION SXo
KI7HZIE STo

SEDG^X^ICK SX
ILLINOIS SX
LVDIA SXo

DEABBOEiV SX

SXAXE

X^^ENTYXIRSX SX

SX

SXo

EOURXEENTH SX

XlJ^EAiX"V=SEVEAiXH SX.

53,

1963

May

23.

WESTERN ELECTRICIAN

1903

m

NATIONAL

THE
LECTWC

LIGHT AS«

CIATION

[g

Tu

)¥

t^l

Ini

a

—

1

STATIONS AND

FISK

SX

LAKEVIE^Wo
^^oMAOISON SXo

SUB-STATIONS

FIFTY" SIXTH
HVDE PARKo
EDGE^»AnrER„

30UTH CHICAGO^

3To

^^'ESTERN

ELECTRICIAN
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23,

"Ceco"
250 K.

W. 3-Phase

Alternator.

30 H. P. Motor, Enclosed.

Electrical

Machinery
FOR

Ligfhting

Power and
Railway Service

Modern Design
Accurate Construction

Unequaled Performance
Armature

for

200 K. \V. DJrect*Current Generator.
Engine Type.

Direct- Current Motors and Generators built in capacities up to 1,000 K.

W.

Alternating Current Generators built in capacities

up to 1,500 K. W.

Before installing: Electrical Apparatus investigfate

'Xeco"
National Electric Co.,
Successor to

Christensen Engineering Co.
Chicago: Old Colony BIdg.
Pittsburg:
Qellatly ft Co.

Milwaukee

San Francisco

i

Seattle

f

Kilbourne
Clark Co.

&

1903

May

23,
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Milwaukee, Wis.,

May

16,

1903

Announcement
The

constantly

increasing

demand for

Christensen

Air Brakes and **Ceco' Electrical Machinery has made
a change of our organization necessary.
this resulty

the

have organized

of the stock of

o<U)ners

Rational

the

assets, good-'will, etc.,

To

of

Electric

this

accomplish

this

company

Company, and the

company have

this

day

been transferred to the cH.ational Electric Company.

The
the

purposes,

ownership, management and control of

new company

We
name of

desire

are identical zuith

and

solicit

those of the old.

a continuance under our ne<w

the satisfactory relations "which have heretofore

existed bet<ween us

and the
Yours

trade*

l>ery truly,

CHRISTENSEN ENGINEERING
COMPANY.

WESTERX ELECTRICIAX
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THE
General Electric Company's

Sr

'ift

'a

'a
'*,

Thomson High

%

'a
'a

Torque Induction Meter

'a

'a

1r
1r
<*.

%

Has torque

'a

80 milli-

of

meter grammes at
load.

Compare

this

Total losses at

full

load

and potential cir=
cults about 214 watts.
in field

full

with

'A
'«
•ft
'iR

thetorque of other meters.
Losses in field at

Torque

full load

less

than one watt. Losses

grammes

in

potential

full

circuit less

of

32 millimeter

per watt loss at

load;

weigh the im1r

than two watts.

portance of this fact.
1r

1r

%

%

%

GENERAL OFFICES:

Schenectady, N. Y.
1r

1r

Chicago Office, Monadnock Block.

Sales Offices

in all

Large

%
Citieg.

'a

5r

K" jf

js"

»P s^ ^' ^" :? jp ^' tr jf ^'

jsr-

:c jr jp K"

^s'

*" ^"

*."

^• ^^

^^ ^" ^» jp *p a? j? ^•

k^>^

^•
•

j.'-

k ^' K' ^" >

s

^ ^- >'
•

^' ^' ^^

>

*•

k>

»^^

^' j? ^' ^^ jf :? jf

s'' s*"

sp sp jf

*.•
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THE
General Electric Company's

Portable

Torque Balance
The value

of

a

The General

Company's

meter

mined

is

deter=

by its
main=

tain accuracy in

accurately

of

Permanent

measure

absolute torque

any motor meter.

Measure the
of the

use.

Portable

Torque Balance will

the

ability to

Electric

torque

meters you are

using and propose to

ac=

curacy depends

use.

This device will prove

invaluable

upon torque.

GENERAL OFFICES:
Chicago Office, Moaadnocic Block.

to all

Central Stations.

Schenectady, N. Y.

Sales Offices in allLarge

Cities.

^^^^^^^^^^^^:^^^^:f!Pi^^j^^^^^jg'!fi'^rff^^;^'i!'!^^t^^^:^^!^^t^^^^^v-^ig'^^^^^^:^:P^tP^if!^^fg'^^^^^f?
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BANNER

May

LOGIC.

Banner Lamps— "Not thrown together"

who know
and

will

There

It is

workmen

but carefully assembled by

come across a
"Banner" that won't deliver the

do no other kind.

said to be a

goods.

"Lamp Trust"

Is'nt

"cheap" lamps. Undoubtedly
the people who want that kind of lamps

Why

funny?

A

"low grade" lamp

a "high grade"
one the moment it joins hands with
the Magic Circle.

be catered to by someone.

not a Trust?

it

outside the Trust

selling

have to

easier to find a four-leaf clover

at midnight than to

the pride of doing good work

is

23, 1903

is

Certainly!

Put your "Trust" in "Banners" and
you get the lamp that's trustworthy.

If we cannot make Banner Lamps as
well as we know how, we'll quit making
them.

"Banner" Betterness is no more an accident than the St. Louis Exposition will
be. Here are some of the "Wise Whys":

Management:

Awake and

Enthusiastic.

Employes:
Skilful and ditto.
Material:

Kept right. Handled right.
Machinery:
Plant Equipment '03 and next year '04.

Bought

right.

You

bet!

When
Banner Lamps— Not made but envied

Banners

not

you sell Banner Lamps you
need to offer up a prayer

that they'll stay sold.

by the "Trust."

"

do

" live long,

work

well,

shine

bright and die hard.

When you want
from a "Banner" that is just exactly
the time you can Bet it.
"

Banner Brilliancy"

All that human brains, human skill,
human enthusiasm and earth's
proudest product can contribute

towards making a perfect Electric
Lamp, will be found in the first of
any lOO "Banners" you come across—
and also the other 99.

THE BANNER ELECTRIC
Manufacturers of

LAMPS.

[

banner!

AUTOMATIC TIME SWITCHES.
ENTRANCE SWITCHES AND PLUG CUT-OUTS.
MAIN LINE FUSE BLOCKS.
TERMINAL LUGS, ETC., ETC.

CO.,

YOUNCSTOWN, OHIO.

_

May

.

,
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Why

Multiphase Plants
Use Single Phase Motors
first cost of transformers is 25 to 50
per cent, less than for polyptiase motors.
2—Because transformer losses are 25 to 50 per
cent, less than for polyphase motors.
3 Because line construction costs 50 per cent,
less than for polyphase motors.
4—Because Wagner Single Phase Motors do everything polyphase motors will do, and effect all
the above economies.

t—Because

1

1

i
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2

Phase 2
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ler

3 Iran former,
3 Trans fornier.

3 Phas«
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And for many othar reasons of less
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HORSE-POWER.
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motors as compared with Single Phase.
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HORSE-POWER.

Curves showing excess of transformer losses for polyphase motors as compared with Single Phase.

Will Single

Phase Motors Operate Safisfaciorily on Small Generators?
answered by

This question is effectually

the following data.

!

MUNICIPAL ElEGTRIG LIGHT PLANT
HEMDERSON, KENTUCKY
Wagner Motors... 1—4
2—3

Generators... 1—75 K. W., 60 cycles.
II50 K. W., 60 cycles.
Wagner Motors... l-io H. P., operating buggy factory.
l—Ti H. P., operating passenger elevator
2—4. H. P., operating meat grinders.

H. P., operating printing offloe.
H. P., operating printing office.
P., operating bottling works.
— H. P., operating job printing ofTice.
M H. P., operating six ceiling fans.
100 H. P.

1—2 H.
I

I

TOTAL CAPACITY WAGNER MOTORS,
WHITEHALL ELEGTRIG COMPANY
WHITEHALL, ILLINOIS

Generators. .1—75 K. W. 60 cycles.
Wagner Motors... r— 25 H. P., operating city pumping plant.
" clay crusher in jugfactory
I— 25 H. P.,
— 10 H. P., operating pottery factory.

Wagner

k

Motors... 10 motors, miscellaneous sizes, operating
printing offices, elevators, pumping water
for stock farm, grinding feed, etc.
CAPACITY IN WAGNER MOTORS, 100 H. P.

TOTAL
LAUREL IMPROVEMENT COMPANY

I

LAUREL, MISS.
Generators. ..2— go K. W., 60 cycles.
Wagner Motors... I—30 H. P., operating wagon factory.
1—30 H. P., operating railway machine shop.
I— 30 H. P., operating cross-arm factory.
— 5 H. P., operating knitting mill.
1

1

ORESCO

LIGHT,

Wagner

Motors... 1-10 H. P., ^
2- 4 H. P., [ operating miscellaneous
1- 3 H. P.,
plants
2- 2 H. P.,
CAPACITY IN WAGNER MOTORS, 100 H
I

J

TOTAL

HEAT AND POWER CO.

CRESCO, IOWA.
Generators... 1—75 K. W. 60 cycles.
Wagner Motors... — 5 H. P., operating wood-working shop.
— 10 H. P., operating grain elevator.
— 10 H. P., installed onfarm,operatingfeed
cutters, deep well pump, cream sep't'rs, etc.
1

1

1

1

Wagner

Motors... I -7/1 H P., operating machine shop.
H. P., operating printing presses
ice

cream

TOTAL CAPACITY IN WAGNER
MOTORS, 45 H. P.

y\fagner Electric Manufacturing

Company

ST. LOUIS, u, s. A,
WE ARE

and

freezers.

BUILDERS OF THE ONLY SUCCESSFUL SINGLE PHASE

MOTOR

WESTERN ELECTRICIAN
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THE WESTERN ELECTRIC COMPANY'S

SERIES ALTERNATING
Arc Lighting: Equipment

LONG

HIGH

LIFE

EFFICIENCY

Numerous Competitive

Tests, Proof of its Superiority

,.^. .----»^-<_

CHICAGO
*
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»''
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Towns

19

the United States of
10,000 population or over.

^lU
I* AA Central

in

Lighting Stations

in

these

%3(^%3 towns.

4iJ

^^^^ ^^ enclosed lamps.

4ob ^^^^ enclosed lamps.
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Using Columbia Carbons.
Using imported and other domestic

brands.

THIS TELLS THE STORY.

NATIONAL CARBON CO.
EVEI.AIMD, o.
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IRON ARMORED

FLEXIBLE METALLIC

CONDUIT

CONDUIT

DIRECT-CURRENT ELECTRIC

MOTORS
THE SPRAGUE ELECTRIC COMPANY
for many years has been closely identified with the principal achievements in the design and construction of
direct-current electric motors, and is recognized as an
authority upon the installation of power plants.
Long
experience in this class of work has resulted in the accumulation of a vast amount of valuable data, thus enabling
the Sprague Company to produce the very best possible
The Sprague Electric Company's
results to the customer.
motors are unequaled for efficiency and durability. Write
for bulletins Nos. 03206 and 03207.

SPRAGUE
COMPANY

ELECTRIC
General Offices

:

527-531

West

34th St.,

Branch Offices
Chicago.

Boston.

St.

New York.

:

Louis.

Baltimore.

STEEL ARMORED
FLEXIBLE CORD

FLEXIBLE STEEL

ARMORED CONDUCTORS
•f -T

T^'?^-!

-i t'

-?^-t4#N^###4'l»4###
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•AVE Jt/ OF

Oil. /biu

YOUR

use

ALBANY
GREASE
ON YOUR DYNAMOS
AND

Electrical Machinery
of All Kinds.

Cost of using

Oil.

Cost of using

ALBANY CREASE.

SPECIAL OFFER
to Superintendents of Electric Lighting and Power
Plants:
To prove

it

will

pay

you

to

use

ALBANY GREASE we will send a
sample can- of ALBANY GREASE
Grease

and an Albany

Cup

free

of

charge for testing.

'^"''oe

*

™

Ts"::;.".^

MAR^ o^

Eve«'<

^

ALBANY [GREASE

And we are the
Only Makers.

ADAM COOKS SONS
Branch:

HOWARD

B.

WINNE,

31 SO.

CANAL

ST.,

CHICAGO,

ILL.

313 west

t^4i^.fJfeUr

ST.,

new YORK,
axu^.

u. S. A.

M.

2/.

.
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Like the
fe«V-?-'
•.^».M5.V.-.rt./.->:*.'-1

uu^^w*."-

i.-.»n>«-yi4*

Rest of Our Goods
EESi'

-.'•

•

,*

i.,*«vs.Vvii/.'<>*»"--;-

Our Lamps

"

m

A few

::•-

^/•.••••.

•:.;> •/;•'.•; r-?:^

good houses we
and whose "good

of the

represent

goods" we have

stock

in

in

our

seven big floors:
COMMERCIAL ELECTRIC COMPANY,

Indianapolis,

DYXAMOS AXD KOTORS.

I

JANDUS ELECTRIC COMPANY,

ABC

Cleveland,

liAJIPS.

DIEHL MANUFACTURING CO.,

Ellzabelliport. N, J.

DIRECT CTJRRESfT DESK A^'D

|.i ':/

:"'^^

«-'.

-^

.'

>T/StS»«f

CEIIilNe FAIHS.
STERLING ELECTRIC MOTOR CO.,
i^aiALL,

&•

JOHN

A.

ROEBUNG'S SONS

CO.,

Trenton, N. J.

WIRE.
BRYAN-MARSH COMPANY, New

INGAXDESCENT

Wor

•

-.as- -^

mi

*•.

•

.-.S

Dayton, 0.

DIRECT CIBREXT HOTORS,
1-10 TO 1 H. P.

If you don't

up

in tlie

know

-n-liere

York

City,

liAHIFS.

to get it— "Look
free.

it

erern Rook." Mailed

EWING-MERKLE ELECTRIC
SAINT LOUIS

CO.,

»«W»e#»^

;^«*«v»^«*»««(^VfjfWJr??^^

Rod§ers-Adv.

\<aJ^«r^ St. Louts.Mo.
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CENTRAL STATION WtNAGEBS
Can Increase

Output and Dividends

their

By acquainting their oustonners with the

WIRELESS ELECTRIC HEATING AND COOKING APPARATUS

MANUFACTURED BY

The

PROMETHEUS
ELECTRIC
CO.
w Y
39 Cor-tland-t S
-t

IM

. ,

o

o

r

U:

.

COOKING APPARATUS OF EVERY DESCRiPTiON, LAUNDRY iRONS, STOVES, STERILiZERS, CAR HEATERS, CURLING IRONS AND RHEOSTATS,

SEND FOR ILLUStrated CATALOGUE.

ADVICE TO THE

LOVELORN
By

y^cfi

the Editor
Patented February

THE OTHER KIND.
16 Candia Power.
13

Side
Angle

7

Tip

Average

66

MIDNIGHT SUN."

Average

am

a

the

see what he looks like?
U. D. F.

U. D. F.:

Get a fevv Sterling Special Lamps.
more candlepower for the same current.

They

give

128%

Next.

Any further Information

16 Candle Power.
16
16
"
16

Dear Mr. Editor:
I
am a young orphan

young lady of 37 and in love with a gentleman
same age. I have met him several times,
always at my home and in the evening, but the lights are so
poor I can't'get a good look at him. How can I arrange to
I

1902.

THE STERLING SPECIAL.
Side
angle
Tip

12

De.ar Sir:
of about

1,

•

girl, aged 29, living with my
parents and have been keeping company with a young man
who says he loves me. We quarreled last night because I
said the Sterling Special gave more light for the same
money or the same light for less money.. What shall I do,
P. D. O.
write him or let him go?

Let him go P. D. Q., he is a chump.
Special gives 128% more light for the same
the same light and saves 56.25%.
Never write when vou are not wrong.

gladly given.

Write, telegraph or

The
money

Sterling
or gives

call.

STERLING ELECTRICAL MFG. CO.
WARREN, OHIO.
New York.26

CorllandtSt.

Chicago. B7 Washington

SI.

Toronto, Onl.. Canada,

J. A.

Kammerer &

Co.

San Francisco. 22 California

St.

24

WESTERN ELECTRICIAN

The Convention-al Star
'brightest and best^'

May

23, 1903

,

May
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••••t
For

Ask

all

for

special lighting

Special list

purposes

on

use

High

Grade

"Electra"
ERNBERG

Flame Light
Carbons.

THE

SUN'S CREATEST llA/&L^

HIGO REISINGER, H Broadway, New York.

»*•'<

Battery
Carbons.

^w w • • • w^^B

AUDITORIUM HOTEL
SPECIAL NOTICE
A

speciallyarranged dark room has been set

aside where day

be given of our

and night demonstrations

scientific

will

prism glass globes and

optical illuminating appliances.

Holophane Glass Company,

New

:iM^

EDWARDS
&
WESTERN

York.

F-o^

CO.,

ELECTRIC

CO.,

Eastern Selling Agents.

York
New
New
York.

WESTERN ELECTRICIAN
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May

WHEREVER YOU STICK THE LAMP

IT

23, 1903

LIGHTS

ELBLIGHT SYSTEM
Quick

Weatherproof
Waterproof

Effective

Acidproof
Gasproof
Foolproof

Safe

Economical
Practical

SEND FOR CATALOG

THE ONLY SYSTEM OF DECORATIVE LIGHTING APPROVED
BY NATIONAL BOARD OF FIRE UNDERWRITERS

A. T.

Main Aisle,
Lewis & Sons

Installed

Mine Signal &

by

Electric Co.

Denver, Colo.,

ELBLIGHT DECORATION

ELBLIGHT
AMERICA
COMPANY
OF
4
Yorlc.
32d S-tree-t,
I

I

\A/.

IMe^A/^

I

May
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LINK-BELT
OVERLAPPING

PIVOTED BUCKET CARRIER
(

A

Pat KNTtn

machine will automatically deliver coal from track hopper
to bunkers and ashes from under boilers to asli pockets.
It occupies little space, insures cleanliness and saves money.
It can
be adapted to a wide range of special conditions.
sinji^le

THE LI>K-hELT TELI

SCOI'IC

deli\'ers ashes irvm basement tn
le\el of-sidew.ilk wlu-ii not in use.

aSHKS

wagon un

street

1.1

I

and

VaToW

drijps

below

THE TRANSMISSION OF POWER BY MANILA ROPE

LINK-BELT MACHINERY CO.
-s«'

a

1"*

DIAMOND H"

ljime:

i.i-.e:d
"Open"

or

VIODERIM
me aw b

"Closed"

for

Cleat or

Concealed Work.

Covers Lined Throughout with Fibre.
Dial Indicating.
Dial, Removable,
Connectirg Up.

Sheet Mica Insulation.
to Facilitate

302 .Asylum

HAR

IVI

RTFORO.

COIMIM.

<g> "DIAMOND H" <$>
ELECTRICITY FOR ENGINEERS.

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,
SIC Marquette

Building,

•

•

CHIC

SUSPENSION
ACNETIC
STANLEY RECORDING WATTMETERS.
Send

STANLEY INSTRUMENT

for description

Af^EMTCj
0-\
AVitra
I

and book

full of

good Information

"ABOUT METERS."

CO.,

EUROPEAN OFFICE, 23

»•• ^2
W"^tw

'A

NO REVENUE LOST.
ALL CURRENT USED RECORDED.

NO WEAR.
NO FRICTION.

GREAT BARRINGTON, MASS.,

('

U. S. A.

Boulevard des Itallens, Paris, France.

FOR PACIFIC COIST— JNO. MARTIR & CO., San Francisco. Cal.. Las Angeles. Cal. and
FOR COLOIADO. IDAHO, MOHTANA. NEW MEXICO and WrOHlNGTHE HENDRIE i BOLTHOFF M'F'6 4 SUPPLY CO., Denver, Col.
FOR MEXICO— VICTOR M. BRASCBI & BRO., Mexico City.

Seattle,

Wash.

±

H

WESTERN ELECTRICIAN
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::

::

^^^^«1

::

::

::

in

\Jm£^^^^

Miniature and Candelabra Sockets

\r ."^tC^^Jr

and

Receptacles.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAGO.

::

Prompt shipment

::

ELECTRIC APPLIANCE COMPANY,
Street,

— every variety.
— any quantity.

All types

jj\

TELEPHONE MANUFACTURERS. ELECTRICAL SUPPLIES.
92 and 94 W. Van Buren

to Users.

Does not

rubber wires of greatly inferior quality.

rot or deteriorate.

1903

Over 400,000 Annually Shipped

C^^^^^
kXM[_j^

—

For inside use "0. K." two-conductor glazed braid telephone wire. Made with weatherproof compound, insulated
and glazed cotton braid, with trace thread in one conductor,
then twisted; carried in Chicago stock in Black, Maroon and
Nut Brown colors. No. 18 B. & S. gauge copper. Costs less

many

23,

EDISON MINIATURE LAMPS

THE NEW TELEPHONE WIRE.

than

May

General Electric Company, Harrison, N.

J.

Not a rubber friction tape, but a tape coated with linseed oil left slightly tacky.
Ninety times the electrical festivity of friction tape. Send for samples and prices.

LIHOTAPE
VOLT

-

For Testing: Batteries and Battery
Circuits,

Locating Faults,

Grounds,

etc.

RELIABLE.

218

WATER STREET, NEW YORK.

Enclosed Arc Lamps
FOR ALL CIRCUITS.

117

SPARKING
a

flrOm

'^V.W

YORK.

LAKE STREET, CHICAGO.

Reduces the v/orking capBclfy of a
motor Of dynamo, wears out the com'
mutator, waaiea power and may cause
The only article

The Osborn-Morgan Companif
CLEVELAND. OHIO.
•-

X. Y.

that will

CO. "I:m/^a^:^'^'^

GAS & ELECTRIC FIXTURES

"«-"=

TRADE.

60 Cents per

$5.00 per Dozen.

Stick.

Com The

Brushes.

put that high gloss on the
Commutator you have so long sought
it will

I^OR FREB SAMPLE STICK.
For sale by all supply houses, or

SEND
K.

PREVENT

SPAKKIKG. Win keep the Com*utator Id sood condition and PREVENT CUTTING.
^.

Absslutely Will Not

BEARDSLEE CHANDELIER MFC

'

>...,.•.

Mi thim may be avoided tf you use

ACCURATE.

Send for Circular.
L. M. PICNOLET,

CO.,

ORIGINATORS

AMMETERS,

POCKET SIZE.

78-80 Cortlandt St,

MICA INSULATOR

after.

.:

Mclennan & CO. Soie Manataiiurers, 909, lOO Washington St., Chicago.

—
WE MAKE

A SPECIALTY OF

MIATUEE ffl LAMPS
From Two

DON'T MISS

v.llM:)

Eight Candle Power

for Multiple or series buroing.

IT.

Wireless Clusters anid Electrical Specialties on
Auditorium Hotel, Chicago, May 26th, 27th and 28th.
You have heard of them and you ought to see them.

Our

to

-A,

e.xhibit of

-.

SEND FOR CATALOGUE

:

'^'

si.xth floor of

ELECTRIC

BENJAMIN
Factory. 141 S. Clinton Street,

CHICAGO.

MFG.
Eastern Office,

NEW YORK

ILL.

Tie Roofley-Westlmry

CO.,
27 Thames

Street,

154

E,23M

street,

CITY, U. S. A.

Electric

•

M

Lamp
York

Co.
City.

H
—

IMPROVED REYNOLDS SIGN FLASHER.
CENTRAL STATION MANAGERS AND OTHERS
CAN GREATLY INCREASE THEIR PROFITS BY ADVOCATING THE USE OF THE

SEE IT IN

IMPROVED REYNOLDS FLASHER.

OPERATION AT

P

FLASHED ELECTRIC SIGNS

THE CONVENTION

Attract the millions who are out-doors at night;
therefore, flashed signs are most valuable to
the merchant.
Our Flasher is the SIMPLEST in the world,
and users pronounce it the only reliable.
It saves half the current. Investigate it

NOW.

SIXTH

FLOOR,

AUDITORIUM

HOTEL

REYNOLDS ELECTMCIFLASHER MFG.

CO., Inc., 221 Fifth Ave., Chicago.

.
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FRANK
''C.

H,

N. PHILLIPS, President.

WAGENSEIL, TRCASURCtt.

EUGENE

F.

PHILLIPS,

E.

GCNCRAL MaNACCR.

ROWLAND

29

PHILLIPS, Vice-PRKS.
Jr.. Sec.

REMINGTON,

e. R.

NOTE THE EYE

AMERICAN ELECTRICAL WORKS,
PROVJLDEIBCE, H.

3^. 5 and 6 Inch
NEW RODLESS ANCHOR'

I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

THE RODLESS

STONBAUGH GUY ANCHOR

CABLES FOR AERIAL AND UNDERGROUND USE.

Has been greatly improved by casting a wrought-Iron
eye into the helix. This makes the eye unbreakable.
The installation of this anchor is the same as the
rod anchors of the same size, and will hold strains
as heavy as they will. They are just the thing
for those who have strand to use up

New Yobk

Store, \T. J. Watson. 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Worlts,

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating

Apparatus

THOMAS

J.

R.I.

JOHNSTON,

W.

SEND FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

603
1

1

NEW YORK

Pine Street,

Patent Causes.

Block.

BRO.

Distributors,
CITY

CARLETON
Send

Cambridgeport, Mass.
CHICAGO, Monadnock

MATTHEWS &

N.

Counsellor at Law,
No.

---SSaSSi^

for

new

BLDQ., ST. LOUIS.
descriptive catalog

Patent Soiiciling.

MICHAELS

^ HILLY,

MANUFACTURERS OF

HIGH-GRADE MULTIPOLAR TYPE SLOW SPEED

DYNAMOS

and

MOTORS

Also a secondar>' transformer for bells, burglar alarms, annunciators, electric
gas lighting systems, door openers, doctors, dentists and surgeons. Can be
::
Write for booklet and prices.
used for all open circuit battery use.

TO 62 W. VAN BUREN

60

'ALLEN

SOEiDERUre
(A
TICKS

L.

B.ALLEN

CHICAGO.
DIELECTRIC

FLUX)

1

INSULATING

MNF6.
CO,

AND

COMPOUND

A PERFECT JOINT.
LARGE SAMPLES FREE.
MADE BY

GET

ST.,

SAINT

J

LOUIS

CO., Inc., 1334 Columbia Ave., Chicago.

ALPHADUGT FLEXIBLE CONDUIT

HP RUSTLESS
Cable Hangers
Are made

o ^ 1^ s *r F9 ei ^ -r ^ 1^
I

I— Inner

lining of heavy fireproofed canvas.
ppoofed cord.
4-FiMing and weatherproofing

—Outer coating

6

2— Coating of weatherprooflng. 3— Firecompound,
5—Outer jacket fireproofed.

protecting against weather and abrasion.

ALPHADUGT MFC.
522-524 W. 22d Street,
CHICAGO OFFICE:

303

-

Fistier Building.

Wm. M.

of zinc and of one piece.
Besides being rustless
they are durable and strong. No assembling or loss of parts,
very simple and easily applied; go on the same way every
time; will not jump.off suspension wire nor allow cable to slip.
The grip tightens with each strain on the hanger.
Packed in small convenient boxes of 500 each.

CO.,

-

New York

Porter Western Sales Manager.

NATIONAL CODE STANDARD
0,

K," Weatherproof Wire,

Slow

DIRECTIONS.
The Circular enlargement
the cable while the free end

Burning Weatherproof

and Slow-Burning Wire,

Fig.

'i.

Bend

free

1.

No. 119.

and Samples on Application.

JAMES
Phillips Insulated
Office

held in the left hand against
wound once around passing
Around again, through the
1.

is

through the lower slot, see Fi^'.
upper slot and over suspension wire, see Fig.
end and hook into upier sloi, see Fig. 3.

ASK FOR SHEET
Prices

is

Wire Co,

and Factory: PAWTUCKET,

R,

I.

S.

BARRON S, CO.

200-206 West Broadway,

'=''-^s«e\"I'""

New

York.

—
\\'ESTERN

30

WAATED, FOK

ELECTRICIAN

May

500

POSITIOX WA^TTED

HAVE JUST BOUGHT the immense manufacturing
\A/E
" * property corner of Sixteenth and Lincoln Streets,
Chicago, situated on the C. B. & Q. R. R. tracks, occupying the

WANTED.
KLKCTRIC

CO..

WANTED.
THE SHELBY ELECTRIC

CO., Shelby, Ohio.

WANTED.
First-class, experienced, mechanical draftsmen wanted at once, some of them acquaiated
with electrical work; those with shop experiApplv by letter to CHIEF
ence preferred.
911. Pittsbur- Pa.,
DRAFTSMAN. P. O.

To save the Kxpenste of moving:

thes^e large

chines to the neM' warehouse

we are naming

Volt Generators— Continued.

WANTED. lamp

T.-H..

1

Westinghouse, oil cups, hor.
Northern, M. P., self-ofler, comp.

1
1

UU
5u
6m
62
62

1

6.J

1

2

75
75
lo

.'i

luO

Crocker-Wheeler, M. P.
Akron. .M. P.
Bullock. .M. P.
Gen. Elec, M. P. 4, comp.
Edison, comp.
Gen. Electric. M. P. 4. comp.
Gen. Elec-, slate-panel switchboards for above.
Westinghouse, M. P., comp., 6-

]

-

5U. oil cups.

Edison, comp.. self -oilers.

D

T.-H.,

D

T.-H.-,

62, self-oiler, comp.
62r oil cups.

.

100

1

pole.

3 150

200

1

Westinghouse. M. P. 6. comp.
Geu. Elec. M. P. 4, comp.. s.-o.

125-133 Cycles

Alternating Generators.
1.100 Volts.
A 70. comp., self-oiler,

3 1.300 T.-H..

with exciter.
1,500 Westinghouse. 75

1

ma-

K.

W., with

exciter, self-oiler.

3 1,500

Wood. 75 K. W.. comp., toothed

armt., with exciter.
3 1.500 Same as above, 2,200 volts.
1 l.SOO Westinghouse. ^0 K. W., comp..
toothed armt., with exciter.
1 1,800 Gen. Elec. 90 K. W.. type A. S.
90, comp., slotted ai*mt., with

to the NationalElectric Convention and inspect these machines,
or write at once if you can't come and are interested in any
machines. General offices and sales department as heretofore
at 54-^2 S. Clinton Street, Chicago.

and giving references.

D

.%u

2 100
3

low prices for immediate order*. Come

sp«'cial

BOX

stating exi>erience in full

550

1

1

entire block and improved with modern steel construction, truss
roof buildings, electric power transmission, electric traveling
cranes, railroad tracks running right into the building, etc.,
freight depots for all railroads within one quarter of a mile
ideally located for quick handling and quick shipments, either
in car lots or less. At this new location we shall handle, overhaul and repair the larger sire dynamos and motors exclusively, having outgrown the capacity of our present works.

One experienced incandescent lamp salesman,
Address

Announcement

Special

Oatsideaod inside nun Slate eiperience and
reference. SANIJORN-MARslI
Indianapolis.

1o

K.W.

words 3c

each.
advertisements tjo zt'ords or less). Sr 00 an insertion: additional words sc each.

at once.

190J

SAIiE ami

WAIT

COLUMN advertisenmilar
mtnts (50 ivords or less), Si-so an
insertion; additional

23,

exciter.

3 2,400 Westinghouse, 120 K. W., comp.,
self-oiler, toothed armt., with
exciter.
1 2.400 Same as above, 2.200 volts.
3 2,400 Gen. Elec, 120 K. W., toothed
armt., composite, with exciter,

salesThree experienced incandescent
men, by an old and weU-established company not

In the trust. Applicants will please state age.
experience and salary wanted. Address BOX
199, care Western Electrician. 510 Marquette
Bldg.. Chicago.

GREGORY ELECTRIC COMPANY,
54-62

%

CHICAGO.

S. Clinton Street,

fine.

3 2.400 Same as above. 2,200 volts.
2 2.400 Gen. Elec. 120 K. W., type A.
S., comp., slotted armt., with
exciter,

3,000 Gen.

1

Elec, 150 K. W., monotoothed armt., comp.,

cyclic,

with exciter.

WANTED.
Competent man to take care of motors, eleccranes and wiring in large manufacturing
plant. Give references. experience, and wages
expected. THE FALK COMPANY. Milwau-

llOto 125

tric

FOR SALE.
One 12x14 McEwen center crank engine with
sub-base. 120 H. P. at 110 Lbs. and hi cot-off
and 275 R. P. M. Wheels, 56xl2ys. Engine is
brand new, has never been erected and has usual

complement of
FRED W.

Cheap

fittings.

C

for cash.

BAILEY. 501 Spabr

Dynamos.

220

Ad-

Bldg.

Columbus. Ohio.

1

speed.

BE

540 C. & C. M.

No

1. n-

I
.
All Kinds of old belling purchased. MachiBery and old material of all kinds bought.
Sl CO.,

361 Washington

St.,

Newark, N.J.

M. P.. comp.
Card. M. P.. comp.
Card, M. P.. self-oilers.
Card, comp., M. P.

1

Commercial. M.

1

tandem,
automatic

engine.

W.. self-oilers,

100 K.

1.800 Edison.

comp.

220

250

to

Volt Generators.

W.

9
12
12
15

lUl-fcl

Machinery
Bought, Sold and
Exchanged.

Ames

to

11x17x12

comp.,

K.

New

England.

SI. P.

Edison, self-oiler.

New England.

1

80
100
125

8-pole.

Switchboards
Built to meet
Specifications.

ILL.

Writ

— l'~'..xJ-'XJ7

l;ucu'-ye. cross

—75 K. W.

2— 13x22'.;x21 Buckeye, cross 1-375
2— 1U4X7HX16 Buckeye, cross, 1—267
1—22x33
1—20x40
2—13x21
1—18x36
1—20x42
1—18x42

Buckeye.
Buckeye.
Buckeye.

Cummer, 4

valve.
FItchburg Corliss.

WrlEht

Corliss.
1— 16i:l6 Frick Corliss.
2—12x36 Green Corliss.

150

A.

1—18x36 Wrlgbl Corliss.
2—15x20 Russell. 4 valve.
2—16x16 Erie Ball.
2—13x12 Armlngton £ Sims.

H. P. National. 150
H. P.

lbs.

Abendroth .i Root

ins.

GENERATORS.
K. \V. Gen"l Electric
K. W. Westinghouse.
Edison bipolar.

2— 150K. W.
1

— 120K.

1—100
4—100

K.
K.

W. C. 4 C. 6 pole.
W. C. C. 6 pole.
W. Gen'l Electric.
ct:

Westinghouse.

2— 60 K.W.Edison
5— D62 K.W. T. H.

1—250 11. P.. S & W.. 150 lbs.
1—250 U. P. Sterling. 150 lbs.
3-300 H P. Climax, 150 lbs.
2-125 H. P. tubular, 120 lbs.
2-100 II. P. tubular ino lbs.
2-40 H. P. tubular. 100 lbs.

RY.
i S.
1—13x19x15 McI. A Seymour. 1—250
1— '200
1—18x20 Porter Allen.
1— i3x20«xl5

2

BOILERS.

bipolar.
bipolar.
K.W. Ft.Wavne.M. P.
K. W. Detroit.

1—35
1—50

ENGINES.
34x60 950-H. P. International Power Corliss.
28x48 750-H. P. Harris Double EccentricCorllss
23x60 450 H. P. George H. Corliss.
20x48 300-H P. Harris Corliss.
18x42 250-H. P. Greene Corliss. Db. Eccentrics.
14x36 135-H. P. Hamilton Corliss.
12x36 100-H. P. St. Louis Corliss.
12x36 100-H. P. HamiltoB Corliss.
24x48 500-H. P. Buckeye Automatic.
15 and 23x17 300 H. P. Mcintosh & Seymour

1— 325-H.
2—300

&

All sizes

and voltages.

ARC DYNAMOS.
STEAM AND ELECTRICAL
MACHINERY.

THOMPSON, SON
114-118 Liberty

NEW YORK

& CO.

Heine Watertube Boiler.

FOR

125 cycles.

MOTORS & DYNAMOS.

P.

H. P. Heine Watertube Boilers.

WHITEHEAD MACHINERY

ALTERNATORS.
All sizes in 60

300 Gen. Elec, 15 K. W., comp..
- toothed armt-, with exciter.
500 Westinghouse. 25 K. W., comp.,
toothed armt.. with exciter.
1 1,500 WsJ-ren-Medberry, 75 K, W., 2phase inductor type, with ex1

1

citer.

1 1,500 Same as above. 2,200 volts.
2 1,500 Westinghouse, 75 K. W., toothed armt, comp., with exciter.
1 1,500 Stanley, inductor, 75 K. W.. 2phase. 1.100 or 2,200 volts,
with, exciter.
1 1,500

Wood, 75 K. W., comp., slotted
armature, with exciter.

120
K.
W.,
1 2.400 Westinghouse,
toothed armt., comp..
selfoiler,
2,200 volts, with, exciter.

1 3,000 Westinghouse, 150 K. W., comp.,
toothed armt., 12 poles, with
exciter.

3,000 Gen. Elec, 150 K. W.. 3-phase.

with exciter and switchboard
(May).
Rotary Transformers.
Booster Sets and Motor Generators.

H. P.
1

5

1

60

Crocker-WTieeler, 220 volts d. c
to 55 volts a. c
& Halske, brand
new. Churchward type, M. P..
rotary transformer, 60 cycle,
2-phase, 175 v. alt. to 250 v.

K. W.. Siemens

direct.

BOILERS.
1

Light.

1

Tandem Compound Railway Engine.
1—9x9 New York Safetv.
ENGINES.
2— 2iix-;Gx3r. Buckeye, tandem. 3— 7Hx7 Westinghouse".

Alternating Generators.
Volts. 7.200 Alternations.

60 Cycles, 1,100

self-oilers.

ILLINOIS ELECTRICAL MFC. CO.,
PEORIA,

matures.

500 to 550 Volt Generators.
K. w.
1
20 Card, M. P., comp.
25 Bullock, multipolar.
30 Card, M. P., self-oiler.
30 Edison, self-oiler.
""
30
Gen. Elec, M. P., form H.
33 Wood, M. P.
35 C. & C. self-oiler.
40 Northern, M. P.
45 Edison, comp., new armatures,

Edison, self-oilers.

REPAIRS

Lowest
Prices.
Et Prices

Generators— Continued.

for direct connection.
C. & C. comp., self-oiler.
Edison, comp.. self-oiler.
Siemens & Halske, M. P., either
for belted or direct connection
to engine, can be wound for
200, 250 or 300 R. P. M.
National. M. P., comp.. new ar-

2 125

P.

connected

Want Ads
Electrical

comp.

P.,

1.500 Card, M. P.. comp.
1.500 Gen. Elec. M. P., 6-pole, direct-

Western Electrician

Volt

20 Northern, multipolar.
22^2 Northern. M. P., comp.
20 Edison, self-oiler, comp.
20 Edison, self-oiler.
20 Wagner. M. P.
25 Crescent, multipolar.
25 Commercial, self-oiler, comp.
35 Northern, M. P., comp.
37% Keystone, M. P., comp.
40 Commercial, M. P., direct connected to 10x12 Chandler-Taylor automatic engine.
45 Am. Eng. Co., M. P.
45 Edison, comp., self-oilers.
55 Fuller, multipolar.
62 T.-H., D62, comp., oil cups.
62 T.-H.. D 62, comp., self-oiler.
70 Western Electric, self-oiler.
75 Cardj M. P., comp.
75 Siemens k Halske. Churchward
type, multipolar, brand new,

Edison. 45 K. W., self-oilers.
Edison, 45 K. W., comp.
1,000 Gen. Elec. 55 K. W., comp.,

M.

irini

30 K. W., slow

P.,

speed,
Fisher.

540
600
600
750
700
800
800

WALSH'S SONS

250

to

K.W.

ISO Triumph. M. P.
210 C. i: C, M. P.
'Ho Akron. M. P.. comp.
.Sati Phoenix. M. P.. 15 K. W.
SOU Ahlm-Edwards, M. P., comp.,
17 li; K. W.
350 Edison, 20 K. W,, comp., s-o.
350 C. & C, M. P.. 20 K. W.
350 Card. M. P., s-o.
400 Westinghouse. M. P., comp.,
22V. K. W.
400 Crocker- Wheeler, M. P.. comp.,
22 V2 K. W.
450 Commercial, 25 K. W., M. P.,
comp.
450 Edison. 25 K. W., self-oiler.
450 C. & C. M. P.. 25 K. W.. slow

kee. Wis.

dress

Volt Incandescent

Liijht.

2 4,000 Stanlev, inductor tvpe, 200 K.
W., 1.100 or 2,200 volts, 2
phase, with exciter,
1 8.000 Westinghouse.
400
K.
W.,
slotted armt.. 3 bearings, distributed
windings, with exciter, extra fine.

600 H.

P.

2— 250-H.

ILLINOIS
1625

100 pounds.

HEATERS, ETC.
P. Excelsior Healer.
300-H. P. Wheeler Heater.
300-H. P. Baragwanath Heater.
200-H. P. Kroeschell Heater,
150-H. P. Berryman Heater.

500-H.

CO.,

Davenport, Iowa,

DELIVERY.
DYNAMOS.

180 K. W. and 120 K.

\V.,G. E., 60 cy. A. S. type
1.100 or 2.200 V. alternatore.
120 K. W. and 60 K. W., G. E., 133 cy. 1,100 and
2.200 V. alternators.
150 K. W.Wood and 50 K. W., Siemens-Halske 60
K. W., Siemens-Halske 2.000 V. alternators.
200 H. P. Edison 200 V. motor.
Direct current 110 V. generators, all sizes.

Write for complete stock

Street,

CITY.

A Wilcox Watertube Boll.
A Wilcox Watertube BolL

— 54x14 Tubular boilers.

IIVIIVIEDIATE

poiina engine.
P. 12 and 24x18 Williams tandem compound engine.
250 H. P. 13 and 20^x15 Armington & Sims
cross compound.
300 H. P. 20x18 Erie Ball automatic.
75 H. P. 10x13 Frost automatic.

Babcock

2

21 and36.\30 Williams tandem com-

250 H.

P.

2—150-11. P. Babcock

2—72x18 Tubular boilers. 12.5 pounds.
3—72x16 Tubular boilers. 100 pounds.
3—66x16 Tubular boilers, 100 pounds.
2—60x18 Tubular boilers, 100 pounds.
6—60x16 Tubular boilers, 100 ponnds.
1—56x16 Tubular boiier. 100 pounds.

list

No. 51.

MAINTENANCE COMPANY,

MARQUETTE BUILDING,

CHICAGO-

REPAIR SHOPS
EDISON COMPANY
CHICAGO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
T^
OPEN DAY AND NICHT.
Dynamos Armatures,

Machine and Carpenter
Work of All Kinas

""'*«*•
Correspondence Solicited.

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

—
May

.
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SECOND-HAND
Dynamos and Motors.

We

correspondence I
with those wishing to
buy or sell.
Invite

SCHUREMAN & HAYDEN.

|

ALTERNATORS.

CITV OF

New

Chicago.

|

NEW ORLEANS.

ORLE.4NS,

May

iStli,

1903.

Pursuant to Ordinance No. 1717 N. C.
Sealed proposals will be received at
this office until the hour of 2:30 p. m,,
S.

Monday, June

8th, 1903, for the construc-

an electric lighting and power
'system for the City of New Orleans in
accordance with plans and specifications
on file in the office of the City Engineer.
Deposit Sio,ooo with tlie City Treasurer,
and his receipt enclosed with bid. Bond
Sioo.ooo.
Hon. W. J. Hardee, City Engineer, will furnish bidders with a blank
form of proposal; no proposal will be
considered unless submitted on such form.
The City resen'es the right to reject any
of

tion

all bids.

TUJAGUE,

V.

Comptroller.

ELECTRICAL BOOKS.
Kinds.

^^11

Electric. 2.400 volts,

Two 500 K. W. General Electric, 6-pole,
Two 300 K. W. General Electric, 4-pole,
Two 225 K. W. General Electric, 6-pole,

50

ILLUSTRATED
CATALOGUE

O-

No

ui

K
Z
o

M
U
3
O-

|4.

UI
tt

Ekctrital
S

SupplTiS,

z
o
a.

D.

3

manbatian

3

Ng)

MULTIPLE, SINGLE

LARQE FACTORIES

MODERATE PRICES
PROMPT DELIVERIES
Sales
Agent for Factories.
Expert Engineers. Contracts for
Conduits or Complete Subway Systems, The largest and most difficult

Sole

29 Broadway,

New York

Co

^IBB

CD
CO

US.

Rewounc^
GENERATORS-50O

generator, with

FourT.

H.,

to be driven

270 K. W., arranged

with a Pingle pulley clutch coupling on each
side of pulley.
One General Electric.

250 K. W.
OneWesilDehouse, 175 K. W.
Two General Electric. 100 K. W., 4
Two General Electric, 100 K. W., 6
Six Edison. No. 60, 175 K. "W.

pole.
pole.

Sis T. H., D62.

One Edison

>'o. 20,

60 K. W.

GENERATORS-

1

I

O

Volts.

Two 210 K.

W., G. E. design, 14 pole, for direct
connection, at a speed of 120 K. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse

60-cycIe. 2-nhase,

2,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100 K. W., G.E. 3 phase, 60 cycle generator,
comolete.
Two 100 K. W., G. E., 1100 volts monocyclic,
compieie.
One 60 K. w., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, com-

13x12 Buffalo Forge engine.

plete.

STREET CAR EQUIPMENT.

with one triple expansion vertical engine.
One 30 K. W. Eddy, 4-pole, 125-volt generator, with 10x12 Wateriown engine.
One 25 K. W. General Electric, 6-po:e, 125-volt generator, with 9^x10 Armington it
Sims engine.
Two 26 K. W. Westinghouse 6-pole, 250-voU generators, each with 9x10 Ball and Wood

One hundred and eighty 25 H.

P. motors,

new

and complete with pinions, gear and gear
cases.

One hundred and eighty "K" ControUerg.
Twenty-live K-2 Controllers.

ENGINES.
.

and 60s60, Cooper cross-compound
non-conaenslng, new, never shipped from

Sis 36

fact or v.

One 30x54 St. Louis Corliss.
Two 24x60 Lane & Bodley, designed

for rolliag

mill work.

,

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double Wheelock.
One 20x42 Wheelock.
One 14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston, Stanwood & Gamble, cross-compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17x14 cross-compound Ideal.
9 and 16x12 tandem compound BalL
One 8 and 13x12 tandem compound Ball.
Three 17x18, Skinner, wtth air cylinders at-

Two
Two

tached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic RusselL
One 15^^x15 Arming'on & Sims

high speed

simple automatic, 270 R. P. M.
One 15x15 Armington ASlmssimpleautomatic,

P.

270 R.

P.

M.

One 13i4sl5 Armington & Sims high speed
simple automatic, 300 R. P. M.
One 14sl7 Fisher, new.

BOILERS.
Four 66x18 with 66 4-inoh tubes.

ft.

Ferris Wheel, electricaiij driven.

AT A BARGAIN — A
p ant of 300 K. W.

LISTS.

OR ANGEBURGH, N. Y.

completa

FERRIS WHEEL.
One 60

Transformers, SLrc lamps, street railway motor equipments.

Charles £• Dustin Co.

A

battery at a great bargain.
Three 66 x 14. with 66 4- nch tubes.
Two 72 in. x 18 ft., wiih 66 4-inch tubes.
Five 60x16 ft. high pressure boilers
Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. P. HazeltOD.

Direct current generators and motors, 110, 220 and 500 volts.
Alternating-current motors, 60 and 125 cycles.
Brush and Thonvson- Houston arc generators slII sizes.
Babcock & Wilcox and ^v&ter tube boilers.

Broadway, NEW YORK.;; StoreKouse:

Volts.

TwoT. H.,500K. W-

rators,

11

e

./

speed.

SEND FOR BULLETINS GIVING ITEMIZED

Tel. 592S Broad,

00

-

Fields

It

FIELD,

Field Conduit Contracting

^^V^'

^^^

Armature

One 50 K. W. Commercial. 6-pole, 125-volt generator,, with 8H-13xl2 Armington &,
Sims tandem compound engine.
One 50 K. W. Eddy, 4-role, 125-volt gpuerator, with 13x12 Harrisburg Ideal engine.
One 50 K. W. unit, consi^tiDg of two 25 K W. General Electric, 4-pole, 125-voU gene-

contracts undertaken.

C. J.

a>

^^^^^^^^^^^r

500-550 VOLTS.

One 26x48 Harris Corliss, 500 H. P.
One 18-34.'c48 Cooper Corliss, cross compound, 500 H. P.
One 23x48 Harris Corliss. 400 H. P.
One 20x36 Hewes & Phillips, 200 H. P.
One 18x48 George H. Corliss, 250 H. P
One 16x42 Providence Greene, 200 H. P.
Two 18-30.X16 Westinghouse compound, 250 H. P. each.
Three 18J^xl8 Armington & Sims, 250 H. P. each.
One ISyjxlS New Yorli Safety, 250 H. P.
Two 10-18x20 Payne tandem compound, 150 H. P. each.
One 13-19x15 Mcintosh, Seymour & Co. tandem, 175 H. P.
Two 14x13 Armington A Sims, 150 H. P.
One 14x14 Rice automatic, 125 H. P.
One 13x12 Armington & Sims, 125 H. P.
One 12-20x12 Westinghouse compound, 100 H. P.
One 12x12 New York Safety, 100 H. P.
One 10^-16^x12 Armington & Sims cross compotmd, 100 H
One 9x16 Rice automatic, 75 H. P.
One 12x10 Westinghouse Junior. 75 H. P.
One 8x10 B. F. Sturtevant, 40 H. P.
One 7x8 Payne, 20 H. P.
Three 6x5 Westinghouse Junior. 12 H. P. each.
Two 5x4 Westinghouse Junior, 6 H. P. each.

Clay

,

"H^Bn^B
^H^^^^A^^^^v

TELEPHONE

ENGINES.

Vitrified

B>

^^i^^Hii^
iHiH^^^ ^^^^Hu

engine.

in

Condnits

^':-S

i^i^^^

RepairShop

Brand new.

ilajiCarltodtStrocr,

'y^JK

k'>jfl^K
'J9^^Hr>..

OPEN DAY AND NICHT

DIRECT CONNECTED UNITS.

eicffrical Supply Go.

CD
CO

CO

K.

tandem compound engine.
One 60 K. W. Eddy, 4-pole, 125-voU

^W

C9

W. Westinghouse, 8-pole, oOO-550-volt generator, with 18-30x16 Westinghouse compound engine.
Oue 130 K. W. General Electric, 8-pole, 125-volt generator, with 12-20x16 Erie Ball
I-

3

^A

'j

«

cycles, ihree-pha&e.

300 K. P. JI.
speed, 400 E. P. M.
speed, 465 K. P. M.
One 200 K. W. Westinghouse, 6-pole, speed, 510 K. P. 51.
Two 200 K. W. General Electric, 4-pole, speed, 425 R. P. M.
Two 180 K. W. Westinghouse, 4-pole, speed. 635 R. P. M.
One 110 K. W. Eddy, 4-po.e speed, 600 K. P. M.
Two 100 K. W. General Electric, 4-pole. speed, 650 R. P. M.
One 100 K. W. Wallcer, 4-pole, speed, 750 E. P. M.
Two 100 K. W. Edison, bi-polar, speed, 620 K. P. M.
One 90 K. W. Thomson-Houston, 4-pole, speed, 700 R. P. M.
One 80 K. W. General Electric, 4-pole, speed, 700 R. P. M.
Two 80 K. W. Detroit, bi-polar, speed. 620 R. P. M.
Five 62 K. W. Thomson-Houston, type D, speed, 900 R. P. M.
One 50 K. W. Brush, type Q, speed, 1,050 E. P. M.

One 200

M
U
3

s

HI
A.
w

wl
^^

Electric, 2,300 volts, -40 cycles, three-phase.

RAILWAY GENER.ATOILS

CHICAGO

I-

SE

tH

</>

W. General Electric. 2,300 volts. 60 cycles, single-phase.
W. Westinghouhe 2,200 volts, 60 cycles two-pha-e\V. Wes' inghuuse, 2,300 volts. 60 cycles, sinele-phase.
W. Stanley, 1.100-2.200 volts, 133 cycles, two-phase.
Two 120 K. W. General Electric, 1,040 volts, l'<i5 cycles, single-pbise.
One 120 li. W. General Eleciric, 2.080 vets, 125 cycles, single-phase.
One 90 K. \V. General Eleciric, 2,300 ?olis, 60 cycles, single-pha-e.
One 75 K. W. Stanley, 1,200-2,400 volts. 133 cycles, two-phase.
One 60 K. W. Westinghouse, 2,200 volts, 60 cycles, two-pbase.
One 60 K. W. Westinghouse, 2,200 volts, 60 cycles, single-phase.
One 45 K. W. Westinghouse, 2.200 volts, 60 cycles, single-phase.
Threti 35 K. W. Thomson-Houston, 1,100 volts, 125 cycles, single-phase.

ELECTRICIAN PUBLISHING COMPANY,
Suite 610 Marquette Bldg.,

W. General
W. General

One 250 K.
One 200 K.
One 180 K.
One ISO K.
One 150 K.
One 150 K.

09
^B

.alJ^^Ha V^&

^3

A

COMPTROLLER'S OFFICE.

St.,

l9S^^kYl&

^^m

(0

NOTICE.

140 S. Gllntan

m

CO

For CentrdLl StSLtion dLiid
Power Ho\jse Eq\iipmervt
three hundred kilowatt BLlternacting unit, consisting of
one 500 K. W. Stanley, two-phase. 60-cycle, 2.400- volt alternoLtor, directly connected to a 16-32x24 Mcintosh. Seymour
& Co. verticdLl cross-compound engine.

.

and

APPARATUS

We Buy or Sell

1

complete Edison 3-wire
capacl'.y.

be profitable to wire or write us giving
reautrements of machinery wanted or for

wlU

sale.

JOHN
#
S

Ml

A.

STEWART ELECTRIC CO.
Factory and Warehoust:

Offices:

430 Sycamtre

St

LUDLOW, KY

CINCINNATI, OHIO.

WESTERN ELECTRICIAN
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Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

Recent additions
etc., afford

1000
1500

to our

C.

Mivchines

St.,

M'f'r'8' €0..

Philadelphia, Pa.

U. S. A.

Crimshaw.
pass inspection and carry the above

NEW YORK
114, 116

&

MAIN OFFICE:
118 Liberty St.,

New

of

TRADE-MARKS

tKe Water WKeel Type.

TELL YOU ABOVT

IT.

Western Electrical Sapply Co.,
Coho & Company,
Thos. Moir & Son.
St. Louis, Mo.
114 Liberty St., New York.
Detroit, Mich.

H. B.

Kllbonrne & Clark Co.,
815-817 Second Ave.,
Seattle, Wash., Paciflc Coast Agts.

W. Hobsoa,
Waco, Texas.

ALL OUR WIRES

tools, electric crane,

A P P 1. 1 C A T I O N — T H E Y

1211 Filbert

SANDUSKY, OHIO,

new

Ma^chines of tKe Et\gii\e Type e.nd

Ramsey Ekctrlcal

^riienI^ctric]^.^.

shop plant,

us increased capacity to manufacture sizes up to

KILOWATT
KILOWATT
BVLLETINS ON

ENGINE TYPE.

A.

.

Searles,

1200 Fisher Bldg.,
Chicago, IlL

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
Voric

BRANCHES;

J

I,,

Cm,^*J»is^

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

May
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Diehl

Fan Motors

Self-Flashinq

SIGN LAMPS
fit

They have concealed within

any Edison socket.
ordinary

the

Edison base a wonderful mechanism

which flashes the lamp up and down from
candlepower

at

irregular

intervals.

an independent unit, and runs on

The
of

effect

its

is

its

to 16

Each lamp

own

"Each lahip has

startling.

1

a

is

timecard.

skedoodle

own," as Pat Murphy says.

The mechanism
get-atable

New

waterproof, foolproof, non-

is

and non-adjustable, and guaranteed for

High-Speed Ceiling Fan.

Artistic Design, Noiseless in Operation, Per-

a
fect

Oiling System. Efficient, Durable. Special

year.

We make

Nyssa Blades, 2 or 3 Speeds.

THE PHELPS CO.
50 State Street, DETROIT, U.

other

styles, all

prices,

years' experience assures

Our

good.

all

12
J

5

you that we make the

S. A.

Best.

C*H

Our

New Desk and Bracket

Fans are the best sellers because
they never give trouble.

MULTIPLE SWITCH MOTOR
STARTERS
WITH AUTOMATIC RELEASE

If

you want

attractive
for

Guard and
It

a great money
to every one

who

handles

send

prices.

Worm "Wheel.
Pitman

Tane BruckeC

the talk of the trade.
is

best fan,

,'Wonn

Deflector

maker

most

catalogue and

COLEMAN

The
is

and

to sell the

Shaft PaUey

it.

Can be installed on
Desk, Bracket or
(10 H.

P.

Trunnion
make.

220-VOLT SIZE.)

THE IDEAL STARTER

Send

any

of

Vane Connecting

for

Strip

further

Guard Support

Operated by throwing in one lever after another;
levers interlocking, so that it is impossible to
close them other than in their regular order.

information.

THE CUTLER-HAMMER MFG.

Diehl Manufacturing Co.,

MILWAUKEE,
CriiCAQO,
1232

nONADNOCK BLDO.

NEW YORK,
13fi

CO.

WIS.

LIBERTY ST.

PITTSBURQ,
PRICK BLOa.

Adjustment.Hole.ia Support

Detail

Cut

of

Coleman Quard.

BRANCHES:

319

New

York,

Boston,

Philadelphia.

Elizabethport, N. J.

—
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A REVOLUTION IN FUSES!
CHEAPE R THAN
THE CHEAPEST.

BETTER THAN
THE BEST.

:

IVIcBRIDE <<AFRKI-E

99

ABSOLUTELY SAFE, EFFICIENT, NON-ARCINC.
CONFORMS WITH UNDERWRITERS' REQUIREMENTS.

POPULAR AND SUCCESSFUL BECAUSE
It

gives the maximum efficiency «t minimum cost.
especially adapted to the old open-link cut-outs-

It Is

makes them safe.
Just the thing for tablet boards

It

It Is
It Is

and

fusible knife

switches.
creating the greatest sensation In the trade.

MADE FOR 125 AND 250 VOLTS.

FROM

6 TO 30

AMPERES.

McBRIDE
MFC.
CO.,
Woodbridge
DETROIT, MICH.
(

H. N.

i

E.

St.,

FENNER, President

J. F.

RUSSELL W. KNIGHT,

BLAUVELT, Agent

IVIPAIMY

IME\^/
IVI
hiriery for nsula'ting
MANUFACTURERS OF

tr

I

Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing

and Measuring Machines. Cable Covering Braiders

304 PEARL STREET,

PROVIDENCE,
HART &

CO.,

1702-1704
Monadnock BIdg,,

Treasurer

R.

I.,

U. S. A.

ELECTRIC HEATING APPLIANCES

CHICAGO.

....OF

ALL

KINDS....

AMERICAN ELECTRICAL HEATER COMPANY,

UNION COLLEGE

Schenectady. N.Y.
\

ENGINEERING SCHOOL, ESTABLISHED
Courses

Civil

Write

Founded 1795"

17 and 19 Spencer Street,

for Catalogue.

1845.

Northern Wisconsin Resources.

and Sanitary Engineering
re?;,„„o, PROF. O. H. LANDRETH

HOIVIESEEKERS' EXCURSIONS

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timber and splen-

First

and Third Tuesday Each Month

tunities

Consulting Engineer Netv York State Board of Health.

—VIA—

did soil for the settler; Iron ore, clay, m^l
for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.

and kaolin

CHESAPEAKE AND OHIO RAILWAY

—TO

VIRGINIA,

W.

Electrical Engineering
at'c;ro,

H. KILLEN, Land

&

C.

STEINMETZ

Wisconsin Central

Ry.,

For rates and information apply to

Industrial Com'r;

JAS. C. POND, General Passenger Agent,

p.

NORTH AND SOUTH

CAROLINA.

Undergradaate and Graduate Courses in

PROR

DETROIT, MICH.

I.

P.

SPINING, N. W. P.
234 Clark

MILWAUKEE.WIS.

A. C.

&

0. Ry.

St., Cblcag:o, III,

Special Electrician General Electric Co.

Exceptional

facilities offered

through the co-operation of
the General Electric Co.

For information

address

President or Dean of
Union College.
::
::
:;

the

U.S.

'OLISHES ALL

METAL POLISnrSHi^

METALS.

Bon^cnrr. Nr „Tc.

ySrtH F^aNci-ico.

295.E.Wa

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRE NT LIGHTIN G AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
SENSITIVE

GOOD MAGNETS
LARGE DIAL

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

May

2i,
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For Immediate Delivery
We are now

make delivery
from stock of our New Type "B" Motors.
These Machines are made open or enprepared to

as desired, and while strictly

closed,

high grade are very moderate in
SEND FOR BULLETIN
1%

H. P. Type "

B"

price.

No. 102L

Bullock Motor.

BULLOCK ELECTRIC MFG. CO
CINCINNATI, OHIO,

U. S. A.

ROSE POLYTECHNIC INSTITUTE
Ink. a College of EngineeriDg.
MechaDical. Electrical, GiTil Engineering: Cbemical course. Architecture. Extensive shops. Moderuly equipped laboratories in everr department.
Expenses low. 21st year, bor Catalogue address

Tebbe Haute.

C. L.

MEES.

'NEW TRAIN SERVICE TO

French Lick

President.

and

MAGNET WIRE

West Baden
Springs."

ROUND,

SQUARE

AND
RECTANGULAR.

The Simplest, Most Practical and
Economical Turn-down Electric Lamp
ever invented.

The ECONOIVIICAL
2—

1—

TRADE riARK.
MA>'TJPACTURED BT

Columbus Insulated Wire and Brass Co.

COLUMBUS, OHIO.

For variation In light turn bulb
Pull string for bright or dim. Style
style
or the other. Write for booklet and prices. All voltages and bases.

ECONOMICAL ELECTRIC LAMP

CO.,

SILVER-PLATED

flat

BEST

Its

the light

silver plated

Chicago

noon,

arrive

York.

the

at

now

12:00 o'clock

Springs at

Leave Springs 9:00
a. m,, arrive Chicago
5:55 p. m.
Reservations at Monon Route
8:45 p. m.

City

New

dining car
at

Office,

232

Telephone Har.

Clark

Street.

1245.

considerably.

mirror

plate

'^

TORCH

Reflector, for use with

any system of incandescent electrie light, where it is desired to

pread

Liberty St.,

parlor and

"She

MIRROR REFLECTORS.
A

123

one way

A
leave

[

For

>

is
'

makes it most effective and
pleasing, and always as good as

LINEMEN

the one that produces the most heat

and

will

not blow out in the wind.

/,

lining

GaLSoline

Convex, reflecting slightly be,

low the horizontal in
tioDS.

Used

all direc-

in stores, etc., for

DOUBLE JET
TORCH No. 5

The TURNER.

new.

'

is

^^

such a torch, and will braze Nos. 4
of doors easily. It is

and 6 wires out
wind proof.

general illumination.

GET OUR PRICES.

American Reflector
271-273 FRANKLIN

& Lighting
STREET, CHICAGO.

The Turner Brass Works
23 N. Franklin St.,

Co.,

CHICAGO.

No. 5 Double Jet Gtsollne Torch.
Send for Illustrated Catalogue,
We make a full line of Torches.

$7.00
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WESCO'S NEW GENERAL
SUPPLY CATALOG
Illustrates the

most complete

and up=to=date

line of supplies

and

construction

ever listed.

50

No.

material

::

::

::

YOU SHOULD HAVE ONE.
Ve carry

in St. Louis tlie largest

assorted stock in

tlie

and best

U. S.

WESTERN ELECTRICAL SUPPLY
st uuis. u. s.
COMPANY

a.

::

CONVENTION,

N. E. A.

Boston, July 6 to

Sheet or Wire for

in

%NeyVlJork.Chicago^§tJ£Oiii5llIl

THE SHORT LINE
the round

With membership

Just specift;

Formerly C. F. Croselmlre.

for

CHAS. ENGELHARD, Gen. Mgr.
251 to 255

$19.00-for

Purposes.

"P=K'

AMERICAN PLATINUM WORKS

Platinum

NiCKELgATE.
IS

all

SCRAP PURCHASED.

10.

New

Jersey R. R. Ave., Newark, M. J.

an

absolutely safe
|

I

I

trip-$19.00

fee of $2.00 added.

THROUGH SLEEPING CARS
STOPOVER AT NIAGARA FALLS
By deposillngreturn portion of ticket with Joint
Agent, return limit of September
may be obtained.

1st,

1903,

American Club Meals in dining car, ranging
from 35c. to $1.00. Mid-day Luncheon 50c.
Also service

ft

la carte.

For detailed information, address

JOHN
113

Adams

Y.
St.,

CALAHAN,
Room

General ABent.

Phone Central 2057

298.

All about these
For Electrical Purposes.

"

ETerythlns la turned

Time Savers

"

and our other 299

in

our

new

catalog

Slate.

H.T. PAISTE

Only Firm in Vermont who makes a Specialty of
Maoufacturlns and Drilling Small Slates
for Electrical Purposes,

Ai Bi

YOUNUy

ChlcsKo.

New

CO.,
York.

MANXrFACTDTlER,

FAmHAVEN VERMONT.

McNAMARA BROS.

MAGNETISM WILL RUIN YOUR WATCH.
In this age of electrical wonders it is best wlicn purchasing
by this ever-present and powerful element.

The

ELECTRIC SWITCHBOARDS,

Paillard

A. B.

a watch, to get

one not atVected

BECKEN, New Powers

magnetic intluence.

BIdg., Chicago,

It

Is

abso-

III.

Corresj^ondencc Solicited.

Fair Haven. Vt.
RAIL JOINT COMPANY
OF AMERICA.

When

in

position

Non-Magnetic Watch

is the only watch that cunnot bt' ruined by electrical and
lutely magnetic-proof. For descriptive circular write

SLATE AHD MARBLE.
^.SH'oXb.

Philadelphia.

search of a
advertise in

the

Western Electrician.

CONTINUOUS

GENL. OFFICES: CENTURY BLDG .NEWARK, N.I.

OVER FIFTEEN THOUSAND
(15,000)
^•;A"* HlEhesl Award

r^--

MILES

IN USE.

In its Class at Paris Exposition,
1900. and Pan-American Kxposltlon, Buffalo,
1901.

The Bossert Electric Construction Go.
MANUFACTURERS OF
ASTD JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS, SWITCHES, ETC.
STEEL.

OUTLET

May

23,
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Peerless Direct Current

Desk and Ceiling Fans
Made
any

in all

voltage.

body

and styles and for
Our "1903" models em=

sizes

the best and latest improve-

all

ments known

We

practice.

to

good

issue

describing them.

motor

fan

bulletins
::

fully

::

::

Western Electrical Supply
Company,
Get Our

BULLETIN
No. 172

New

::

St. Louis, u. S. A.

General Supply Catalogue No. SO
Just Published.

BULLETIN
No. 156

BULLETIN
No. 162

BULLETIN
No. 152

G.I.
Bulleflnm,

STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
BlumorlntM, Photograph*, Estlmatmm, Etc., Mallad

GENERAL INCANDESCENT ARC LIGHT
220 Devonshire St., Boston, Mass.
48 West Jackson Blvd., Chicago, IlL

638 Century Bldg.. St. Louis. Mo.
1732 Champa St., Denver, Colo.

CO.,

NEW

510 New England Bldg., Cleveland, Ohio.
319 Hayward Bldg., San Francisco, Cal.

Upon Application,
N. Y.

YORK,

57 Perln Bldg.. Cincinnati, Ohio.
II0-II7 Cannon St., London, E. C. Eog

BULLETIN
No. 61

.

BULLETrN
No. 190

WESTERN'

38

ELECTRICIAX

May

27,.

1903

TRANSFORMERS

FOR VALUE

RECEIVED.

"We hereby guarantee Transformer No
Watts
Volts Primary
, Capacity
Volts Secondary, agairst loss by bum-out from any cause, lightning included, for two years, after which wc will repair at the cost of Magnet wire per pound. This
Transformer is sent subject to approv&I a.fter 30 days' tria-I from date of shipment. If not returned in 30 days it is considered accepted.
We will extend this guarantee for three years more, or five years in all, on ihe condition that you give us your entire transformer trade.
There is no condition on our regular two years' guarantee; on the five years' guarantee a bill for all repairs made after the two years will be rendered* but w^ill be
cancelled upon a statement from your company that all purchases of transformers by your company since the date of the original invoice have been made from the
Kuhlman Electric Co.
days from date of invoice, "We retain the ownership of the goods until the account or any note given in settlement thereof has
;;:^"Termsof payment
been fully paid.

WRITE FOR NEW DESCRIPTIVE CATALOG
We make
factory or

KUHLMAN ELECTRIC CO

shipments from
sates offices on

same day

the

order

SALES OFFICES:

DENVER, COLO.

PROMPT SHIPMENTS!

<^i^59>vN.

FOR GAS ENGINES,

CONSTANT CURRENT,
NO LOCAL ACTION,

SLOT MACHINES,

WILL NOT FREEZE.

AUTOMOBILES,

LIQUID TIGHT

RAILROAD SIGNALS,

CELLS FOR

CROSSING BELLS,

PORTABLE
WORK.

SMALL MOTORS,
ETC.

.

Booklet No.

raclory. Oranee.

EDISON MANUFACTURINQ COMPANY,
New York OiBce,
New Jersey. U. S. A.
Chicago

Office. 304

KEUFFEL

83

^t^'^'-^=^m

^
^^

lye

^V

4.

Cbambere

^^pp

1

1

St.,

Baby Switchboard
Instruments are

Same

as used in our
higher priced instru-

ments.
There is no excuse for
any one buying poor

r

meters when the

BEST

Street.

IS $15.00.

NOTICE.

ESSER CO.

Madison

^W

Wabash Avenne.

t(
OF NEW YORK.

1

JEWELL

A DEAD BEAT
M
MOVEMENT
-,»<..."V?^>
^m

Full Description In

.

St.

and Plumbing Co.

EDISON PRIMARY BATTERIES
Formerly known as the Edlson-Lalande,

St.

WACO. TEXAS
Waco Electric Supply

ELKHART, IND.

Is re-

ceived.

1315 16th

702 Delaware

KANSAS CITY

TO THOSE INTERESTED

Chicago.

IN

ELECTRIC

LIGHTING.
If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

Drawing Materials

order a copy at once. It is thecnly work ot its kind in print
and will prove an inseparable companion. If is .'ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper, $1.00.

Surveying Instru merits

Postage

free.

Drawing and Blue Print Papers, Architects and Builders' Levels. Drawing
Instruments,

T

Squares, Triangles, Scales, Inks,

etc.

Steel

and Metallic Tapes, Builders' Levels.

Repairing Promptly Executed.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marqnette Bldg., Chicago.

Catalogue on Application.

BARE COPPER WIRE.

"NEW STANDARD"

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
LAMP CORD.

MAGNET WIRE.

DRY BATTERIES
Are the Standard

of

OUR NAVY AND THE
WORLD.

RDEBLING

An experience of many years
in dry batlery manufacture li:s
given tills battery tlie suprem-

POWER CABLES.

acy

OFFICE WIRE.
TELEPHONE CABLES, r
JOHN A. ROEBLINC'S SONS CO.,

TRENTON,

AGENCIES AND BRANCHES:

N. J.

NEW YORK.

CHICAGO.

CLEVELAND.

SAN FRANCISCO.

PH1UDELPHIA.

ATLANTA.

It Is

it

holds over

made

in

all

others.

DRY

"

BATTERY
For Portable Service
Best Made.

)>/ew

is

the

Standard

/UTOCAS"
TRAOEWAPK

CAS *GASOLCNE ZNZn

DRY BATTERY-

made.

the best dry cell ever

They are
special sizes.

all

THE 'AUTOGAS

standard and

WM. ROCHE,

For Automobiles. Launches, and all Ignition
work where compactness Is a requisite.

INVENTOR AND SOLE MANUFACTURER.

42 VESEY STREET,

NEW YORK.

May
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Loom

AR[YDU
The

quicker"^

way

to

get^

it,

is

to

install

39

MONEY

FOR
WALRATH

a

gas or gasoline engine.

^^
The
in

WALRATH is strictly high

every respect, and speaks for

a result of
]

its

crowded with
It is

high merit, our factory

two and three

in one,

ders,

with

type.

Well adapted

throttling

and

either

will

governor,

to all

and especially designed

lines,

itself.

As
is

orders.

made

ing service,

grade

cylin-

vertical

power purposes,

for electric

light-

municipal or private

produce as good a commer-

cial light as that of

an automatic steam

engine.

One
by

of our customers

this cut, states

it

who

recently installed a^ outfit, as

costsrthem only one cent per Kilowatt Hour,

whereas city current usually costs from seven to
If interested

send

for

catalog

"W"

shown

and

fifteen

cents per Kilowatt Hour.

prices.

MARINETTE IRON WORKS MFC. COMPANY
MARINETTE,
WIS., U. S. A.

1200 FiShep BIdg.,'Chlcago.

AGENCIES

:

STRONG, CARLISLE & HAMMOND CO.. 61 Frankfort. Cleieland. Ohio.
, „«„.,.
„.„,>„„.
s,_ p.,.„!„„
^0.10 nrnoi/c
Francisco, r,i
WORKS. San
Cal.
JOSHUA
HENDY MACHINE

KEYSTONE ESCINEERIXG CO.. Farmer's Bank Bide.. Pittsbarg
MacKAY ;ENGINEERING COMPANY. 149 Broadway. New York City
HacKAY ENGINEERING COMPANY, 100 Boyliton [St., 'Boston Mass
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THE DULUTH STOKER
MEETS EVERY REQUIREMENT

IN

Successful MecK©ci\iceLl Stoking
No

loss of coal either

gra.tes or

through

over bscck end of

stoker.

Air spaces betweerv grates are
automaticaLlly cleaLned ak.nd
QLshes acrid clinkers acre

QlII

automaLtically discharged.

.^->--=<i

Working successfully

many

stean\ships and

in

staL-

tiona».ry placnts.

IT

WILL PAY YOU TO WRITE TO

DULUTH STOKER COMPANY.

404 Boa.rd

of

DulutK, Mirvn..

Trade,

AND GET FULL INFORMATION CONCER.NING THIS STOKER..

)
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The
Convention
Every

man

electric light

R.eport.

will be interested in the proceedings of

the annual meeting of the National Electric Light Association

which

Chicago next week. The Western. £Iectriciak.n
30th will contain the report of this important meeting, which

will be held in

of

May

will not only

be the

most complete,

but will be

out

first,

as well.
Advertisers
desirable one in

will,

therefore,

which

find

this

number a

particularly

goods before the

to place the merits of their

buyers of the world.

Copy should reach us

before

May

28th.

WESTERN ELECTRICIAN.
510 Marquette Building. CKicago.
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34 and 36 W.

869, 870

IVIonroe St.,

1^ rkU'F^<5't:tJ r^ rs

CKii

o-F

WATER TUBE, HIGH
PRESSURE TUBULARS,
STANDARD, PORTABLE,

Boilers

VERTICAL.

Engines!

FOUR VALVE AUTOMATIC, INCLUDING
SIMPLE, TANDEM,AND CROSS COMPOUND,
HIGH SPEED AUTOMATIC,

MEDIUM SPEED AUTOMATIC,
THROTTLING.

>cl

leatK

>A/^a-t4

Feed Pumps.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

FIVE

GOOD

BOOKS.

toiler

Suite

Electrician Publishing

ONE

510 Marquette

Co.,

CHICAGO,

ONE
DOLLAR
EACH.

Building,

ILL.

HORSEPOWER

ILLION

OF-

&

Babcock

Wilcox

Boilers
ARE

IN

DAILY USE

IN

ELECTRICAL GENERATING PLANTS.
They are used

in

a greater percentage of

N
than any other single detail of steam machinery of any one make.

SEND FOR OUR BOOK "STEAM."
BRANCH OFFICES
BOSTON, 35

Federal

EF~.,.l..

PHILADELPHIA.IIWSAN FRANCISCO, 32

BRANCH OFFICES:

The Babcock & Wilcox

First Street

PITTSBUROH, 12IS Frlck BalMlng.
NEW ORLEANS, 339 Carondelet Street.

85

Liberty

St..

NEW

YORK.

Co.,

CniCAOO, 1215 Marquette BIdg.

ATLANTA, OA., 817 Equitable BIdg.
CLEVELAND. 706 New Eaglaad BIdg.
MEXICO CITY, 7 Avealda Juarez.

HA VANA, CUBA,

116'

i

Calle de la Habana.
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42

-*--"--*--' ».-*'^^^-«-^->^^^-«>
Ai
l*«l|*ll'«vwviiPV^pVipiW

EDWARD

GREEN,

in

J 845,
tS,

-»

May
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mlii iM iiAi^iiii

recognizing that hot water going into the boilers would save repairs,

through the chimney could be made

to heat that water, originated

a device that is

23, 1903

now known to

and that hot gases escaping

the world of boiler users as the

J

*

GREEN'S ECONOMIZER.
Successful

with

from the

start,

Economizer.
evaporative point, and
gases and saves from
"What it may mean in
may be understood by

—

we

find fifty-eight years after, over 350,000 boilers equipped

Takes the water from the hot well

this

returns

it

as feed

water to the

at

boilers

J

it above the
through the waste

J0°, heats

—

all

JO to 20 per cent in fuel in every one of the plants so installed.
the

ELECTRIC LIGHT and ELECTRIC

POWER PLANTS

reading the following

RECENT INSTALLATIONS:
Laclede Power Co., St. Louis, Mo.
North Jersey Traction Co., Newark, N. J.
Jersey City, Hoboken & Paterson Street Ry.
Co.. Hoboken, N. J.
SprinK^field Street Railway Co., Springfield, Mass.
Glen Cove Electric Co., Glen Cove, L. L
St. Joseph Railway Light & Power Co., St.
Joseph, Mo.
Denver Tramway

Co.,

Rhode Island Co., Providence, R. I.
Chicatjo & Milwaukee Electric Co., Chicago. 111.
Georgia Railway & Electric Co., Atlanta, Ga.
Columbus Railway

Co., Columbus, O.
Eastern Rapid Ry. Co., Canandaigua. N. Y.
Auburn &: Interurban Railway Co., Auburn, N.Y.
Newport & Fall River Street Ry. Co., Newport,

Rochester

&

Denver, Colo.

—

well worth mvestigfating to the extent
asking for free booklet, at any event.

It is

of

t

THE GREEN FUEL ECONOMIZER
Sole Manufacturers in the U. S. A.

MATTEAWAN,

CO.

N. Y.

"--*""-''
lAiiliiii
bAijkAJMk*j&AAMrfi«iik.
MkAMAAJftAiiAAiMii
ttt^mm
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STUR.TEVANT

Propeller Fans
FOR THE MOVEMENT OF AIR UNDER LOW PRESSURE

Especially adapted for the ventilation of factory buildings, boiler and engine rooms, restaurants, kitchens, bakeries,
laundries, etc.

Manufactured

feet per minute.

B. F.
Now

York.

in all sizes

Arranged

from 18 inch to 120 inch, with capacities from 2,000 to 175,000 cubic

to be driven

STURTEVANT
PhilsLdelphia.

by

belt or

by direct connected engine or

electric motor.

Boston, Mass.

CO.,
Chicago.

London.

May

23,

WESTERN ELECTRICIAN

1903

43

SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford

an excellent means for pumping water for House service, Hydraulic Elevator service
and Mills desiring an Independent water supply, also for Mine Work and

Faciories

:

:

:

WATER WORKS SUPPLY.
Can be located wherever
after

once

installed.

electric current

We make

Is

available,

steam and power

or no
:::::::::::::

and require

:

little

PUMPINB MACHINERY FOR ALL

attention

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wiieels

THE STILWELL-BIERCE & SMITH-YAILE
DAYTON, OHIO,
New York;

141

Broadway.

Chicago: 311 Dearborn St.

Philadelphia: 619 Arch 3t.
Cleveland: 1116
Orleans: 304 Hennen BIdg.

New

Sales Agents:

AUTOMATIC

ENGINES

New England

(COMMUTATORS,

t

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
Bldg.

Bldg.

FREDERIC NELL, 97 Queen Victoria St., London, Eng.

PISTON VALVES

00.,

U. S. A.

E. F.

after

with Dixon's Graphite

AUSTIN, Smith

BIk., Pittsburg.

two or three years' usage
Brushes, show surprising

freedom from wear on account of the perfect smoothness of the Dixon Graphite. Ask for booklet 125-m.
JOSEPH DIXON CRUCIBLE COMPANY,

Jeraey City, N. J.

M'GORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work,

Controlled

by

Qlves a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with us, as we are willing: to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREMENTS

THE NICHOLS GOVERNOR

boston: JOHN HANCOCK BLDG.

AND SEND FOR CATALOGUE.

SAN FRANCISCO, CAL.

S.

LOOK

in

MORGAN SMITH

the book and see

Fuel and labor are up and dividends are down.
Now is the time to install our system of UNDERGROUND
STEAM MAINS, and sell the exhaust steam instead of
throwing it away. Two hundred and fifty steam heating
plants in successful operation.
the only meter system in use.

We have
We guar-

antee results.

A/

Write for
our pamphlet

showing how
it is

O^^V o
.0

done.

o

American
District

Steam Go.

LOCKPORT,
Mention Western Electrician

N. Y.

o

CO., York, Pa.
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knotr the expense that scale causes the owner and the annoyance it occasions the
Chief Engineer. The laboratory of this company is one of the most complete in the United
States. A specialty is made of the careful and economical treatment of boiler waters.

L. 1

all

^ 1 :rKN

1

-lJ

B»

1

rrr

rsf?T

-J

DG^W,

27-34 RIALTO BUILDING, CHICAGO, ILL.

A Square Inch

DISG ELECTRIC FANS

TV7S1

w^iir

P».-»»l<*er»*

Telephone: Harrison 3930 and 3631.

Prevented

of Scale

Is

Worth More Than a Square Foot Removed.

Compound

International Boiler
In Liquid

Powder or Brick Forms

Attacks the mineral contained in the .water, destroys tbe hardening
and prevents them from forming Into scale. * It removes rust,
prevents corrosions and pIitiDp. and preserves the Iron. It Is free from
iicids or anything that can destroy the Iron.
It Is death lo scale and scak^ formers.
It Is a pure compound, and is
worth much in reduction of fuel cost. It Is sent on trial and approval.
May we send our treatise
quallttes

':

Compound Com,

International Boiler
4B and 47 Market
Fa-lrbBLnks. Morse

(SI

Street, Chicago, III.
Co., Salt La.ke City,
Ger\era..l Agents.

BRONZ E SMELTlNGCO-tlMITED,

ThE RhOSPHOR

REG.TRADE MARKS

2200 Washington AVE..PHILADEL.PHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE'
1NG0TS,CASTINGS, WIRE, RODS,'SHEETS, ETC.

— DELTA

.P/.7//« J/«../-

X\

WE ORBUY OLD
ANY

SIZB
CONDITION.

Send tor Circular Mo. 1B3

AnteHcan

=^==

DETROIT, MICH.

Vl
AI

OR

CLEAN, REPAIR AND RENEW
27 W. MONROE

ST..

I

IM

E

fkU
I

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.

^^====
LOMOOM.

CHICAGO.

FOR CAfALOGUE.

EFFREYgrK'E^OREOGES

I

PLAIN OR

ENAMELED.

MONSON BURMAH SLATE

THE

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

MECHANICAL
Engineers interested in electricity should send for our 100-page
Any electrical book pubCatalogue (mailed free to any address).
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO.,

SAMSON TURBINE

-

310 Marquette

And
seems

BIdg., Chicago.

in this business,

the

outcome

Rome."

New York

business in
tend toward

all

to

FORTY-ONE YEARS

we have been
been constantly on the
alert for new
We have been adding improvements to our turbines and eliminating all
weak features which develop. The SAMSON is
During the

we

hax'e
ideas.

of our experience.

Grand Central

JAMES LEFFEL &

CO.,

ginning at the

SPRINGFIELD, OHIO,
U. S. A.

Station

This great building, which covers
the space of four city

and 42d

blocks, be-

comer uf

Street,

is

4th

Avenue

the Metropolitan

terminus of the

NEV YORK CENTRAL
and

is

LINES

the center of the hotel, resi-

dence, club and theater

district

the second city of the world.

c MECHANICAL
BOILER
^^
THE ONLY KNOWN METHOD OF

reacli

by the

KEEPING BOILERS CLEAN AND FREE OF SCALE.
OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.MASON Manager.

CO.

PORTLAND, ME.

CHICAGO.

'All roads lead to

WRITE DEPT. D FOR
CATALOG.

ELECTRIC&L

PURPOSES
L
P
fc

II I

II

FOR

Y.

Company,

Btovifor

MEW YORK.

WE

*
^»
A

I

BELTS

SCRAPS.

A FAN OF UNEQUALED STRENGTH
AND EFnCIENCY, COMBINED WITH A
MOTOR SUITED TO THE REQUIREMENTS OF THE SEVEREST CONDITIONS

METAL

CASTINGS, STAMPINGS and FORCINGS

4-13

CO.

WESTERN UNION BUILDING. CHICAGO.

it

of

To

see that your ticket reads

New York Central.

A copy of the 40-page illustrated catalogue of the "Four Tracli Series," New
York Centrals books of travel and education. will be sent free, post-paid, toany
address on receipt of u postage stamp,
by George H. Daniels, General Passenger
Agent. New York Central A Hudson
River Railroad, Grand Central Station,
New York.
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WE MANUFACTURE
WIRELESS
THIS SET COSTS $50.00

F. O, B.

FACTORY.

TELEGRAPH
APPARATUS

Comprises special

Clurk liigh-frequency sendins: coil, giving heavy quantity spart, Clark multiple
microphonic responder, wiib telephonic receiver for the ear, local primary batteries, necessary retardation colls; in fact, everything to make it complete wireless telegraph station. Including sender and responder, except, of course, the
aerial overhead wire and the coil battery, which will have to be furnished by the
buyer unless he can connect with local lighting service.

WE DO NOT

LIQUID INTERRUPTER.

Should bujer desire a liquid interrupter instead of usual vibrator which is attached to the Clark coil of this outfit, it will
cost additional price, which will be quoted on application. With Clark liquid interrupteraquaatiiy of liquid is included; additional supply can be obtained at
reasonable cost. As a caution, it should be understood that a coll when furnished
without the liquid Interrupter should not be connected direct to the 110 or 500volt lighting circuit, unless through a suitable resistance coil. The Clark interrupter'^and sending coil, however, are connected directly to the lighting circuit,
say 110 volts, no additional resistance being required, like in the case where a
vibrator is used. This is an important and valuable feature.

THOS.

E.

Office, Factory

BUILD WIRELESS STATIONS

any more than a manufacturer of dynamos contracts

WE ONLY

stations.

PER
to set

to build the central

SELL YOU THE APPARATUS AT SO MUCH

SET; but we furnish you with full information, which
up this apparatus, and to build your overhead aerial

with the ground,

will enable

you

wire, connect

etc.

CLARK WIRELESS TELEGRAPH & TELEPHONE

GO.

67-69-71 Michigan Avenue, DETROIT, MICHIGAN, U. S. A.

and Laboratory

Important Telephone Books.
THE TELEPHONE HANDBOOK. By

Herbert

LaWB

Webb. 16mo,

IGO pp. Price JLOO.
This hanabook Is a complete treatise on telephony, and a practical book on telephone working and management, based entirely on standard American practice. It Is extremely useful to
telephone Inspectors and operators.
PATENTED TELEPHONY. A Review of the Patents
Pertaining to Telephones and Telephonic Apparatus. Published by the American Electrical Engineering Association.
Clnrb bound: fully illustrated. Price $1.50.

THE ELECTRIC TELEPHONE. By

E.

J.

Houston,

By W. Hyde and
Hflskins.

Geo. H. Gary. The purpose for which this book Is written
Is to furnish information to those who may desire to construct or use telephone apparatus or lines on a small scale.
Price $1.00.

Hopkins.

Price
tion.

By W. H.

Second edition.

272 pp.

A MANUAL OF TELEPHONY. A new

pages.

HOW

Preece, F. R.
Price

333 illustrations.

S., and
?4.50.

Fitting

and large

Electrical

ELECTRICIAN PUBLISHINC

BELL'S

Adaptability to Everyday Use.
Price $1.(J0.

510

Carbon Arrester In DetaiL

By Hughes.

23 illustrations.

ELECTRIC SPEAKING TELEPHONE.

Its

PHILIPP REIS, INVENTOR OF THE TELEPHON*

edi508

A Biographical Sketch with Documentary Testimony. By
Thompson. Translation of the original papers of the
inventor and contemporary publications. 182 pages. 3
plates and 48 engravings. Price $3.00.

ELECTRICAL TRANSMISSION OF INTELLTGENCB

AND OTHER ADVANCED PRIMERS OF ELECTRICITY,

treating on the tel^raph, telephone, etc. By B, J. Houston. 330 pages. 88 Illustrations. Price $L00.

PIT-

Works Published, Sent on Receipt

CO.,

$2.00.

169 illustrations. Price

Invention. Construction, Application, Modification an^
History. By Prescott. New edition, revised and enlarge*
795 pages.
516 Illustrations. Price $4.00.

TO MAKE AND USE THE TELEPHONE. By

TELEPHONES, THEIR CONSTRUCTION AND

Any Other

Up and

80 pages.

Illustrated.

A. J. Stubbs,

Price

436 pages.

TELEPHONING OF GREAT CITIES. By Bennett.
Price 35 cents.
MAGNETO HAND TELEPHONE. Its Construction,

TELEPHONE LINES AND THEIR PROPERTIES.
J.
$1.50.

Bennett.

Paper,

This little volume is an extremely practical work for
telephone employes, written in a popular style and devoid

By Wm.

191 pp.. 168 Illustrations.

TELEPHONE SYSTEMS ON THE CONTINENT OP

edited by Prof. C. H.
16mo, 50 pp. Price 25 cents.

Joseph Poole, A. I, E. n. Second edition, revised and
enlarged. 560 pp. 2S8 Illustrations. Price $L50.
In this work "the writer has endeavored to produce ft
manual of moderate size and cost, but thoroughly practical, and detailing^ aa far as space will allow, the most

or

Allsop.

EUROPE. By
$4.50.

McManman,

H.

J.

Sixth edition.

of technicalities.

The Above,

Practical Manual on the Fitting Up and Maintenance of Telephone and Auxiliary Apparatus. By F. O.

TELEPHONE TROUBLES AND HOW TO FIND
THEM. A complete handbook for telephone inspectors.

Ph. D., and A. E. Kennelly, Sc. D.; 12mo, cloth. 422 pp.,
142 illustrations. Price $1.00.
This book describes the construction of the various
f.^rms of transmitting and receiving devices, the signaling
mechanisms, and the switchboard apparatus at the central
station. It l3 written by two well-known electricians,
and has the merit of being the latest work on the subject.

THE PRACTICAL TELEPHONE HANDBOOK. By

TING. A

recent methods of telephone working. While the requirements of telephone employes have been kept constantly
in view, It Is fully Intended also that the book shall be of
service as a source of information on telephonic matters
to users of the telephone and to the public generally.

of Price.

/

MARQUETTE BLDC. CHICAGO.
MOON TERMINAL HEAD
With

CARBON ARRESTERS or with
COPPER ARRESTERS.

NO CHANCE IN PRICE LIST, WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essential
features which afford absolute protection to the
Cable Wires, This is demonstrated by its record.
Thorough tests show that this apparatus
with Carbon Arresters will withstand, without
Injury, a current of heavy voltage.
SEE METAL OUTER CASE OR STORM BOX.
Catalogue and Price List on request.

MOON

MFC. CO.,

47-49 South Canal Street,

CHICAGO.

"

"

1
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OVER

150,000

PHONES

IN
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DAILY SERVICE

SWEDISH-AMERICAN TELEPHONE COMPANY, CHICAGO
SEE THE POINT?
LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

ijj:

••••
'•••
••••
>•••
•Vil

Tvingsten MdLgrvet Steel ||
^^Remy^^ Brands
i
-

I

.

'

.

••••
••••

-

••
••••

Best permanent magnet steel for high-grade telephones.

SSII
••••

<•••

requ res Capital,

It

Electrical
iill

Knowledge and Good Mechanics,

make

as well as Patience, to

i

& Co..

"Button" Type Telephoive Transmitter.
Louder, clearer and better

AMERICAN

back". Letus

r A T i

1

n R

1

c

AND TALK PRICES

39

1

TELEPHONE

tell

you about

it.

SentI for BookleU

UR

ELECTRIC

in

every way than the "Solid

TELEPHONES '^^"^''.r
ARE A SUCCESS

AMERICAN

:•:;

•••
'*«••••••••••••••••••••••••••••••••••••••••••••«•••••••••••••••••••••••••••
••••••••••••••••••••••••»•••••••••••••••••••••••••••••••••••••••••••••••••

%\\\^\'

LET US SEND

Montreal. Can.

AGENTS FOR NORTH AMERICA.

a

SUGGESSFULTELEPHONE.
1'

A. C. Leslie

::::
••••

CD.

JACKSON BLVD., CHICAGO

.1

Your Electrical Books of the Electrician
Publishing Co., Suite 510 flarquette

BUY

Bldg., Chicago.

You

will save

THE FAHNESTOCK
TRANSMITTER CO..
74 Cortl&nclt

St..

New York

City,

TIME and

MONEY by doing so

"INTERNATIONAL"
TELEPHONES

KOKOMO TELEPHONES
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES

strong and durable.
Multiple
P^ntral Energy
TruDking SlJflXCHBOARDS Lamp Signal
FOR ANY SIZE EXCHANQK,
"International" apparatus embodies In the

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

Telephones that Challenge the

MFG. CO.,
KOKOMO,

^H

^:^

^

UNEOOALED

All connecting wires, binding posts and terminal screws fully concealed.
No exposed metal parts form a part of the
circuit at any time.
Tbe only Instrument of Its kind on the
market.
fPnQnomittDYi clear, distinct and far-reaching,
ilallMUlUtii Impoislble to deteriorate.
Every distinct part of our equipment is made

Always Up-to-Date.

TELEPHONE AND ELECTRIC

STAND

World's past Champions to an
**

construction of the parts many new features of
vital importance to the durability and efflciency
of a plant.

Correspondence

solicited.

INTERNATIONAL TELEPHONE MFG.

International" Contest.

CO,

Harrison (od Clinton Sts., CHICAGO, U. S. A.

IND.

A utom^tic Telephones^
Privacy

Promptness
Precision

^

Profits.

Automatic Electric Co.,

Ciiicago,

€/.

S. A.

:

May
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YES

THE KELLOGG

-V

Portable Desk Telephone

vE CAN shWyoul
THE 5BACE ABaV^/THE C
BLACK LIKE -MANrtlBAL«,^,S=tJ05EPH R.R.I240^0UR SWlfCl^l BOARDS IN'
.N

BEAUTY,
Isn't It?

WSE
I
i

AMD/2'5^3
—
USING

EXCriAMGES

s/m-\tmi)

IUNSASCITY,

OUR

>--,

.DPADAX1I<5
UO
\ArrAnAI

SWITCHBOARDS
HAVING A CAPACITY
OF 26 400UN65 «^.

HOW DO
WE DO

IT ?

MORE OF OUR BRipGIHC'tELEPfipNES
mUSE;lMjriis^JApE TMi^NALL

Simply by constantly improving our apparatus,
going on the theory that

even the best
enough.

is

not good

WB

snovYou

Write us for Latest Prices.
H. B.

Kellogg Switchboard

&

HEWITT,

State Representative, Kelthsburg,

III.

Supply Company
Bulletin No. 2-E is a complete treatise on bridging
telephones and small generator call switchboards.

Green and Congress

Sts.,

346 Broadway,

Electric Building,

NEW YORK.

CLEVELAND.

CHICAQO.

Stromberg-Carlson Telephone Mfg. Co.

Keystone Telephone Building,

PHILADELPHIA.

General and Eastern Sales OfB.ce

ROCHESTSK,

Bound Volumes Preserve

CHICAGO,

SUMMER VACATION

Your Copies

Write

Western

[lectrician

Western Electrician.

From

Vol.

many attractive summer vacation tours, with maps, rates, etc., also
illustrated folders telling all about the
N. E. A. Excursions to Boston and Epworth League Excursions to Detroit in
July.

ELECTRICIAN PUBLISHING
iSntte

510 MuTquette Biilldinft

«

>

CO.,
.

.

F. A.

PALMER, Asst. Gen.

Pass. Agt.

311 Marquette Bldg.,

GHICA€!0.

Chicago,

to Date.

1

TRIPS.

undersigned for a copy of

outlining

BINDERS $1.00 EACH.

FOB SALE.

tJie

ILI,.

WABASH SUMMER TOUR BOOK,

OF THE

OP THE

Department:

Sales

N. Y.

ADDBE58

Subscription Blank— Foreign,

ELECTRICIAN PUBLISHING CO.,
610 Marquette Building,

CHICAGO
.1903.

LITTLE JOURNEYS
resorts

lake

to

and mountain homes

be more popular this summer
than ever. Many have already
arranged their summer tours via the
will

Chicago,

Milwaukee &

St. Paul

Railway
and many more are going

"In Lakeland" and "Summer Homes,"

Lake," four cents.

MILLER,
General Passenger Aeent*

CHICAOO.

ELECTRICIAN PUBLISHING

E
o
>

CO.,

510 Marquette Bldg., Chicago, U.S.A.
Gentlemen

111

z
IndoBed

find

g;°°

for

which please send THE WESTERN ELECTRICIAN

weekly to the following address

z

12
for

^

months;

with current number.
"I-

UJ

h
six

cents.

F. A.

—

to

"Colorado-California," six cents.

Spirit

h
o
u

III

0>

_l
UJ

do
likewise. Booklets that will help
you to plan your vacation trip have
just been published, and will be sent
on receipt of postage, as follows:

"Lakes Okoboji and

Z
<
o

u

0)

Name.
!!

o
c
<
u
X
u

Address.
$5.00 a Year

(52 Numbers)

$2.50 6 Months (26

"

)

this order to

go

into effect

III.
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BRYAN, WILLIAM

ARNOLD ELECTRIC
1

POWER STATION Co.

M.

Am.

H.

EDWARD

Central Lighting Stations,
Power Transmission.

Electric

Suits

I
i
I
\

I

BISSELL,

J

J.

I

CHAS.

SCHOTT, W.

I

I

terial Furnished.

Cable Construction and Underground Condoit
Construction a Specialty.
Room 595, 113 Adams Street. CHICAGO, ILL.

H.,

EXGHCEER AND CO>'TRACTOR,
SpECUT.TiES— Central Station Heating Plants,

Water Works Steam Plants. Electric Light,
Was and Street Railway Plants.

Madison. Wis.

Maequette Building, CHICAGO.

T220-2I

STANTON, LE ROY W.

BROS.,

Consulting Telephone Engineer.

Contracting Electrical Engineers,
Lighting Power Railways,

Plans, Specifications and Supervision of InBtallatlon of complete telephone plants.
Special Reports on Telephone
Properties and Apparatus.

i8o4-i8o6-i8o8-i8io-i8i2 Fisher Bmilding,

CHICAGO.

I

411 Electrical

Bldg.. Cleveland, Ohio.

MICHAELS & HILLY.
CONTRACTING AND ELECTRICAL ENGHrEERS
Manufacturers of Slow Speed Dynamos
and Uotors.

Secondary Traoflformers for Bells
and Annunciators.
& C2 West Van Buren Street. Chicago,

I
I

BROWN,

Crumb,W. H. & Company
Engineers

Orne

Contractors,

1263

Honadnock

Room

Chicago.

Bldg.,

Co.j

PLACE YOUR
"Want" and "For Sale"
advertisements In the

Engineers,

construction,

CHICAGO.

Electric

HI.

Contracting Electrical

telephone engineering and

804 Fisher BuUdlng.
Telephone Harrison 3698.

M.

KOHLER

Complete Telephone Exchanfies Built andlia>

Contracting Electrical Engineer,

I

ackson,WilliamB.,
EXPERTS.

Distance I'hone Central 2H8.

Loni:-

C.

F.

ELECTRICAL ENGIKEER AXI> CONTRACTOR.

G. W., M.E.]

L.

ST. LOUIS.

DuGALD C,

ENQINEERS.

Iowa State College, Ames, Iowa.
Consulting Mechanical Enpneer, Lighting,
Power, Pumping and Heating Plants tested
AND DESIGNED. Economy a.nd Power Teits
of Engines and Boilers,

Chemical Bldg..

Mfmbers American Institute of Electrical EnpineerB, American boclety of MecbKOicai Engineers, American Society of Civil Engl nflers.

Minneapolis

BUTTERFIELD,
I

1305,

J ACKSON,

P.

ELECTRIC
RAILWAY ENGINEER.
1350 Guaranty Bldg.

1903

CONSULTING ENGINEER.

Lincoln Trust BuUdlng, ST. LOUIS.

BURCH,

23.

"rmi&^^^m^^^^^s^s^f.
Henry H.,
SARGENT & LUNDY,

Humphrey,

Soc. M. E.,

Consulting Mechanical and Electrical
Engineer.

Engineers, Contractors (or Complete
Electric Plants. Results GuaranteeA

May

Lighting, Power, Telephone.
314, 263 Dearborn St., Chicago.

WESTERN ELECTRICIAN.
Immediate Returns.

DON'T THINK
That
what
.

can keep posted as to
going on in the westera
electrical field without reading the
Western Electrician.
It is the

New Dynamo

newspaper, and if you
are not a subscriber you will find it
to your advantage to become one

326 Pages, 140

5'ou

is

fJectrical

at once.

•3.00 per year;
91.50 for six months.

By
Illustrations.

5

10x3

Tenders' Band=Book.
BADT.

P. B.

Flexible Cloth Binding.
Inches. Price $1.00.

Size of

"Big Four"
The

Type Page

NEW

This is, as the name indicates, a
BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 10,000 of the new.

World's Fair Route
From the

Leading: Cities of

Ohio, Indiana

Electrician Publishing Co.,
Suits

510 Marguette

Bldg.,

Illinois

and

510 Marquette Building, CHICAQO.

ELECTRICIAN PUBLISHING CO.,

To

Louis

St.

CHICASO.

Write for Folders

Subscription Blank— Domestic.

Warreo

W. P.

J- Lynch.
Gen'l Pass. Agt.

Dep;

Asst. Gei

CINCINXATI, OHIO.

1903.

<

S|

ELECTRICIAN PUBLISHING

CO.,

!C

X
!->.
OS
Li

<"

a
V
3
u
z

5IO Marquette Bldg., Chicago.

Gentlemen:
Inclosed find

Jfi

US
>
zs
i

which please send THE WESTERN ELECTRICIAN
"Of all

a
a

weekly to the following address

for

"

months

ti

(0

S,i

;

this order to

go

into effect

aloQC excepted,
those inventions

clv-illzatioa of

out

species."—

— Macauley

lOH

h

inventions,
the ilphspct and
the print! nc Pf^ss

which abridge
distance have
done most for the

with current number.

CC2
LiJ

^'.for

PERFECTION IN TRANSPORTATION
IS

Name

FURNISHED BV THE

CHICAGO & AI.TON RAILWAY
Tile

iie3\'iest steel rails, laid

on

a

roadbed

crushed rock, m.ike its tracks the
smoothest. Over this dustless highway are
run the most palatial trains in the world
of

<
u
X
u

Address.
$3.00

1 Yeir

(52 Numbers)

—the acme of luxury and comfort.

AMEBICA'S MOST POPULAR RAILWAY-JUSTLY TERMED

$1.50 6 Minths (26

"

)

"THE ONLY WAY"
DETWEEN
Chlca0o« St. LodIh, Eamtan CIt; and Pcorlo.
Ceo. j. Charlton. Cen. Pas. A^t.. Chkapo, 111.

I

Uay

i'3,
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IVIIOHIGAN \A/HIXE

CEDJUt POLES
AND TELEPHONE LINES.
KELLOCC SWITCHBOARD « SUPPLY CO.,
CHICAGO.
ELECTRIC

FOR

LIGHT, TROLLEY

CEDAR POLES
THE

Vaieniine'Ctark Co.
OHIOAGO

234- La Salle Street,

YARDS:
Plnconnlng, Mich,

""—"*-

*M^

aiiiiim

New London,

Green Bay, WIb.

—

Wis.

" "-*"-

POLES
C.J.

HUEBELCO.,
Large Stock Constantly on Hand

POLES-POSTS-TIES
H. M.

LOUD'S
SONS
Saisle, IVIic

CO.,

A.%jt

jiiiiiiiii

—

^--'--

li

-*-

laii iT

I

in iii^ii r

-^

*•"

-

BUY DIRECT FROM THE

--«>•• ^->-

—

*.^.|.

MANUFACTURER.

lERML AND UMDERGROUHD UBLE BOXES.
Special attention to details. Jnst aa good ten years from now as to-day.
Absolutely water-tight. Guaranteed the ftnest box lu the market.
boxe.s are made of i H-inch finished lumber,
tongued, grooved and white leaded, doors
hinges
and locking device bolted and riveted.
framed,
Painted two coats of asbestos paint inside, two coats of
white lead outside; can be furnished with any make of
terminal head.
Lock nut cable terminals, lightning arresters or combination cable terminals and protectors.

Our cable

all

joints

Used by the largest telephone companies.
also manufacture Cabinet Work for Electrical Construction of Every Description, Cable and Terminal
Boxes Cross Arms, Pins,
Boxes, Linemen's Tool

We

Brackets.
insulator pins, substitute for locust.
Order our
Special insulator pins for high voltage transmission

CALPA

lines.

.....

L.ET

1.1^

qu^^e:

-v^i

E. J. IMOBL.E
898 to 902 35th

St.,

CHICACO,

ILL.

VVESTERX ELECTRICIAN

so

May

2:ii,
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CEDAR POLES
From le Fe«t to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

C.n. WORCESTER CO.
SUITE IZ06 TRIBUNE BLDG. CHICAGO.

'^^stc

us."

*V**^V«&^
A**

^^^^
^'^'^Oi^^e*
^«* ^^^
^*

^

HORSE CEDAR

<^

have

CO.

SAGINAW, MICH.

POLES.

PACE & HILL CO.

A. E.

STANDARD

When

TIE

COMPANY,

ft.

'"srr.

want your Inquiries aiwaySo

'^""•iri',To'^?:a'ic''hr

"''"•

WHITMORE,

APPLICATION.
SPECIALTY.

POLES

W.

C.

STERLING & SON,

Ckittaiooga,
Tei:n.

Mfn. and
Dealenln
TellOT File,
Okei Arms,
Logatt Flu,
Oai: Flag, Electrletl MoaUisgs, Oak Braokets.
LABOB ATOCEB UN BAND,
Delivered prices quoted, F. O. B. cars, your olCy,

POLES

In

A. P.

STUDENTS^

HOPKINS &CO.

Will find that the Westkrm
Electrician can help them
wonderfully in the study of
electricity.
Subicribe new.
^3.00 per year, in advance.

ESCANABA, MICH.

aON.

TOOLS.

Our Tool Book

tells about them.
Get
It Is of Interest to all linemen.

s copy now.

FREE.

Electrician

Headquarters lor Linemen's Tools.

UATHIAS KLEIN

&

SONS,

W. Van Buren St,
CHICAGO, Ii>L.

Are the Best.

POLES

POLES

D. W. PHELAN,
277 Broadway, New York

WRITE FOR PRICES.

THE

0. C.

LUMBER

XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
X
X
X
X

X
X

X
X
X
X
X
X

X

x_
XX

LOW

LARGE STOCKS

WHITE AND'

WE ARE NOT NORTHWESTERN CEDAR MEN,
BUT WE ARE MOST CERTAINLV POLE MEN.

YOU ARE A CAREFUL AND PRUDENT
BUYER YOU WILL GET OUR FIGURES BEFORE

IF

::

-TTM K-

POLE
STANDARD
>05 V.ENEZUELA BLD'C,

«fe

TIE CO.
N

PRICES

DAR POLES

CHICAGO LUMBER

& COAL CO.

II29-30-5I LUMBER EXCHANGE
1,000 7. INCH 25s TO MOVE AT A

MINNEAPOLIS, MINN.
LOW PRICE.

JUNIPER POLES
PLACING ORDERS.

CHICA6I

CO.,

VULCAN MICH.

(WHITE CEDAR.)

X

Publishing Co.,

•«iUE10Mar«MttaBM|.,

87-a8

Southern Cedar
NO ROTTEN BUTTS.

any qoantlty.

PRICES

Pendleton &GiLitEY
PR0DUCER5. MlNNEAP0LI5,MlNN.

6.

"»!£'>,''.«•

Central Manufacturing Co.

WRITE

M.KLEItJ

Minn

TIES.

MONROE, MICH.

SUPERIOR CEDAR & LUMBER CO.,

ENQUIRE OF EITHER.

CEDAR

LINE BUILDERS'

Minneapolis.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

.^ POLES

CEDAR

PINE AND FIR.

230-31-32 Lumber Exchange,

on

Fiquring

ARMS.
LONG LEAF

Chemical Building.

PROMPT SHIPMENT A

MINNEAPOLIS, MINN.

We

80

SPECIAL PRICES

IS3S Guaranty BIdg.

PRODUCERS.

to

CROSS

GtDAR POLES
?5D"^.\ils"r"^
UPON

of all sizes.
Let us quote you prices.

POLES, TIES, POSTS,

ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

WHITE POLES

BERTHOLD
& JENNINGS,

EW YORK.

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

To the Man Who Pays the
Tlie Simplicity and Durability of the

New

Mudel Light Running Yost Machine is
Light Touch, Quietworth considering.
ness, Easy Action, Perfect Alignment, and
as ever, "Beautiful

Work."

Investigate at

209 Tacoma BIdg. Chicago.
,

III.

Bill

I

May

23,
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CEDAR-PDLES
BROS. CO.
LINDSLEY
(MICHIGAN POLES) CHICAGO.
ADDRESS

^

INQUIRIES TO

'

BROS. CO.
THE LINDSLEY5P0KAN
E. WASH.

(WESTERN

GENERAL OFFICES

F^

OI-ES

)

TRIBUNE BLOG. CHICAGO.

inaiKliiii

kMlkA^AAMrf^Aiik,

GOOD POLES ARE WORTH

money. They are also worth looking up and a little "shopping around" for
Send us your name and we will furnish them to you witbout the extra work.
Our price Is reasonable too.

MALTBY LUMBER COMPANY, 509

Phoenix Block, Bay

i»*ii"w pww-iipw^pwiprwv^ii^w'pi

City,

prices.

Micli.

«ii»iV«

IDAHO
CEDAR POLES.
LOW PRICES. LONG LENGTHS A SPECIALTY.
'

WESTERN LUMBER & POLE

K^oz ^v5" /6 TO 60fr /)£/. /i^£-/?eo /lA^y^ 6rAr/o/v.
SS5sSs%5«^"^'^^.5es\^v^i&x s\'^^%.

.^'^^^$^-\ 'b'^^'«i!K'ys\'b>

Wllfi^/K T.^£Yf/OL OS. ^A///f//EJlPDL /S. -rAf/Uff.

MONTANA.
Main Office, DENVER, COLO.

CO.,

TEN YEARS'

LOCUST PINS

BUY YOUR POLES FROM FIRST HAHDS-THE PRODUCER. EXPERIENCE IN MAKING
us to know what we are talking about when we asBure you that our pins will shed water
better, and last lonerer than others. Then there
a difference in timber. Ours the
cm IICD I IIIIRCD on MERCHANTS' NATIONAL enables
better,
. m. ruLmcn LunDcn bU., bank bldg., Chicago.
best that grows.
CAROLINA LOCUST PIN & MICA CO., Franklin, N. C.

DM

Is

fit

IDAHO, WISGOMSIM,
MICHIGAN ......

CEDAR POLES

FOR TELEPHONE, TtLECRtPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YAKOS IN IDAHO AM> AT WASHBlltN. PI.lM.tlKK AX1> UBILK, WISCONSIN.

JOHN.

H.

FOWLER

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.
Washburn. Wisconsin, and
o.^^^h ft«i...*
J
Branch
0Hices..jsp„|,3„g
j,j5^;„g,„„
-

IPj^jj^^aWa^ (Va<^1L/u/<U/ §tv;^^>WiW ft^Jverw

^

8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. long,
7 in. and up tops. Must be moved.

Large stocks Michigan White Cedar
Poles. Write for Prices.

FRANCIS BEIDLER &
519 W. 22d

St.,

Chicago,

^jvwXvwcjuW o»MiyV{^voUAi>>Uw.

^AM^wovWrW^XcW.

WHITE CEDAR POLES

CEDAR

IDAHO POLES

FOWLER-JACOBS GO.

Hall L.Brooks
POLE DEALERS ADVERTISING
IN

THE

WESTERN

ELEC-

tomahawk,wis.

TRICIAN OBI AIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

CO.,
III.

YARDS AT:
WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
Write Us lor Delivered Prices.

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber

of

Commerce, CHICAGO,

ILL.

YARDS AT:
DULUTH,MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY

BROS.' SPUR, MINN.

Idaho Cedar Poles shipped direct trom Idaho
Oregon and Washington.

—
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BloLkely Prirvtirvg Co.

Largest ^etvspaper and 'Periodical "Publishing House

RINTERS

in

f

America

the Western Elect ricia^rv.
Specialities in Color Work. Half -Tones.
Catalogue and otKer High-Class Printing.
Prirvters of the most expensive modem
books ever published, ranging in price f ron\
of

1^

7f****>/lr''*'^^

23, 1903

$1,000.00 to $2,500.00 per copy.
you need arvything in our line

Ca.ll
::

A^Wl/*" "*}>

on us when
::

::

::

126-152 Ma^rket Street, Chica^go
EstablishedlSll

^A-.

Telephone, Main

J»

*u<OGww^»^^'v<«*.t.^V'<»-*OGv»w^*^'»*»«»»»^V'<»i<OG>'*'*

3 7 0,
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ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Just the Work for Engineers, Electricians, Dynamo Tenders, etc.
PART

CONTENTS.—CHAPTER

I: Electricity; PosltlTe and Kecatlve: Conductors,
I.
i3on-CoDauctors and jDsulalors; Electro-Motive Force; Volts; Resistance; Olinis; Current; Am,>9res.—CItAPTEIt II: I)^iiamos: Magnets: Field Coils: Electro Magnets: Permanent Magnets.—
III: Armatures. Construction of. Different Kinds of; Commutators, How Made andConaected: Heating of Armatures; Eddy Currents—
Produced;
IV: Tlie Current:
iQduetlon: Series Wound Dynamos; Shunt "Wound Dynamos; Exciting the Fields; Constant Curand
jent
Constant Potential Dynamos; Series and Parallel: Parallel or Multiple Arc System.

CHAPTER

CHAPTER

How

OHAPTEUV:

Incandescent Lamps; Filaments; Connections: Flashing; Exhausting: Testing;
andle Power; Operated in Series: Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Avire System.— CHAPTER VI: The Arc Liglit: How Formed:
Oauses of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carbons Under Different
Qondltlons of Burning; Arc Lamps; Regulating and Cut-Out ISIechanlsm: Action of Current; Clutch
^Araps; Clockwork Lamps: Double Lamps; Troubles in Lamps.— CHAPTER VII: Commutators
ind Brushes; The Brush Commutators: Brushes; Different Styles of Brushes: Double Brushes:
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sp:irking
it Brushes; Care of Brushes and Commutators; Flashing.— CH.-VPTEK VIII:
Current Reguhition;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.— CHAPTER IX:
American System of Automatic Current RegiUation; The Dynamo; Regulator; Action of Regulator.
TER X: Bnish System of Automatic Current Regulation; Brush Armature; Diagram of CirO
nilts through DyTiamo. Reguhttor and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of ^o. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush D>-namo.—
XI: The Edison System; Automatic Regulator;
ClrcxUts of Regulator: c:lrcnlts of D\-namo; Action of Regidator; Howell Pressure Indicator; Diagram of Circuits: Description of Parts and I Mieratlou.-CUAPTKK XII: Excelsior System of Automatic Current Regulation: Dynamo; Armature: Diagram of Circuits: The Regulator and Motor;
action of Regulator.—CHAPTKIt XIII: Schuyler System of Automatic Current Regulation;
•.jynamo; Armature, Commutator and Brushes; Diagram of Circuits In Armature and Field; Itegu-

HAP

CHAPTER

MOT;

CH A ITER XIV: Thomson-Houston System of Automatic Current
Dynamo: Armature: Cominut;itor and Brushes; Contrnlling Magnet; Wall Controller;

Circuits In Regulator.—

Regulation;

Diagram of

Circuits; Air Blast.— CH.VPTElt .\V:
AV:iterhouse Syst.m nf Tliree-Bnish Autdmatlc
Current Regulation; I)j-n:imo; Extra Brush; Resistance <v,lls ;;nd Regulator. (-IIAPTEK XVI:

Ampere Meters;

Solenoid Jleters.—CHAl'TER XVU: Voltmeters; Pressure
Testing: Calvanometers: Astatic Needle; DifferXIX: Wbeatstone Bridge or Electrical Balance; Dhlgram of CirBridge and Rheostat; Round Form; S<|Uiire Form.— CHAPTER XX;
rh6 Magneto !is a Testing Instrument; Armature: I'ield; Brll; Diagram of Circuits. -CHAPTER
XXI: Coupling Dj-namos Together; In Series: In Sliuut; Series, Shunt and Coiriimund Wound Ma;blnes.—ClIAlTERXXII: Switches arid Switcliboiirds; I.oep Swilch; l'hig;iiHl S...k.t: change
Over Plug and Socket: Conclusion. CII.M'TER XXXIII: Electric Motors; Cenenl I'riuciples the
3ame as In Dynamos; Types; Shunt and Serb's Motors Suitable for all General Purposes; Itegula("«nof Shunt Motors; Of Series Motors: Counter E.N. F.; Direction of Rotation and Direction of
-;vrraat; Starting Motors; Diagram ef CoonecUon.
T:ingeutial Seal::

\nd Potenthil Indicators.—CHAPTER XVIII:

PART

CONTENTS.—CHAPTER

I: Alternate Current Dynamos; Principles of the
II.
Field; Field Current Arnuitnre; Winding: Connections; Lamination; Different Types of Altern*tors; Regulation; Leading Systems; The Brusli Generators; Magnets; Armature; Principles of Induction.—
11;
D"j-namos, Continued; The Mordey Alternator; Stationary Armatures;
III: DynaField Magnets; Ferrantl Armature; Field Magnets; Wtading; Collectors.—

CHAPTER

CHAPTER

mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils; Converters; Transformers: Economy of Distribution: An Electrical H. P.; Losses In Conductor; Induction Colls; Et

CHAPTER V: Transformers Continued; Induction Colls; ConDesign of Transforniers; The Static Charge; Protection
Against; Grounding the Secondary: Other Devices: The Foil Protector; Different Types of Transformers.— CHAPTER VI: Transformers, Concluded; Fuses; Regulation; WlndlngofTransforsiera;
Connecting to Circuit; RepUatlon; Safety Fuses.— CHAPTER VII: Parallel System; Series Ars
Light System: Diagram of Circuits: Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram.of Series Arc Light Circuit.- CEfAPTER VIII: Lines of Force;
Ilvsteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
R:ipldltyot Reversals and Hysteresis.— CHAPTER IX; Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flr.t Carbons.—CHAPTER Xr
Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.— CHAPTER XI: Measuring and Indicating Appar:itus: Instruments tor Use with Alternating Currenti
Differ from those used with Continuous Currents: Ammeters: Voltmeters; Description of Several
Forms of Instruments.— CTIAPTKR XII; Measuring Instr\unents. Continued: Hot Wire Instru
nicnts; TheCardew Voltim-ter; D.-uiilsof the Instnmient; Low Potential Voltmeter.— CHAPTEB
XIII; Voltmeters; Double Coil ACltmeter: Two Types.— CHAPTER XIV: Spring Meters; Curlei!
Spring Meter.— CHAPTER .XV; Twisted Strip Instruments; Diagram of Connections and Opera
tionof Instrument.— CHAPTER XVI; Recording Meters; Stanley Meter; Construction and PrlDclples of Operation; Dhigrams of Parts; Slattery Induction Meter: Description of Parts and Prln
clples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators In Parallel
Diniculties in Operating: Alternate Current Generators in Parallel; Arrangements of Circuits
M;iehlnes for fiperatlug In Parallel; Diagram of Common Arrangement of Machines and Circuits.—
(TlAl'TERXVIll: Ohm's Law; StrenuUi of Current; Formulas and Examples; Power and He«fi
Ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors,

feet of Induction; Transformers.—
verters: Transforming Up and Down;

am

CHAPTER

ential Apii:iratus.—
cuits and llethods of use;

Orders for above book, or any

electrical

work published promptly

ELECTRICIAN PUBLISHING

PRICE, $2.50.

sent on receipt of price, postage prepaid.

CO., 5I0 Marquette

Bldg..

CHICAGO.

May

23,
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Lamps

Nernst
The

The
ings

latest

largest

are

53

development in Electric Lighting

modern

build-

being equipped

with Nernst Lamps.

fi'rrs.

CfioTO -e/jC .cc.

P. R. R. Union Station, Pittsburgh, Pa.

Equipped with Nernst Lamps.

Only
into

the
the

very

best

the third

the world.
the

best

entered

construction and equipment of

The Farmers Bank
Pa.,

materials

Building, Pittsburgh,

tallest office

building in

A careful investigation
methods

of

lighting

as to

such a

structure resulted in the following order:

2,250 Single-Glower Nernst Lamps

20 Two-Glower Nernst Lamps
20 Six-Glower Nernst Lamps
Only Nernst Lamps will be used in the
building

-^i«

^^-'^

Electrical
The Farmers Bank

Supply Dealers

will forward Booklet No. 6

Building. Pittsburgh, Pa.

upon application

Equipped with Nernst Lamps.

or write nearest Sales Office of Nernst
Pittsburgh: Fayette 5t. and Garrison Place;

New

York: Equitable Bldg.: Boston: Board of Trade BIdg.
Chicago: National Lite BIdg.

;

Lamp

Co.

Philadelphia: Real Estate Trust Bldg.:
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Announcement
The Westinghouse Air=Brake
call

attention to the fact that only one-seventh of the

power used by any other system

electric

for operating their

The weight
for

Co.

a

new system

of this

one ton

nearly

The extreme

needed

of Electric Train Control.

new Westinghouse

car equipped with

is

two 200 H.

P.

apparatus,

motors,

is

less than any other system.
simplicity

and

reliability of this

new

Multiple Unit Control attract the immediate attention
of the
trains,

men who pay for apparatus for
and
of the men who install

operate

it,

driving electric

the

men who

it

The Westinghouse Automatic Coupler

couples, in

one instantaneous operation, the drawheads
cars, the air-brake hose, the lighting

nections,

and the connections

of

of

the

and heating con-

the

Multiple

Unit

these

new

Control.

Railway

men

are

invited

Westinghouse inventions

to

at the

inspect

Works

at Pittsburg.

23, 1903

May

WESTERN ELECTRICIAN
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MHPERSROUND CONDUIT
'

OUR
CONDUIT

Abtoluitiy—

'\

Insulation

ElectrolfSis-Pro*/,

I

Non-Abratine,

1

^

Tett,

66,000

Moisiure-Pnof,

aLivd

VOLTS.

l/on-Cornsire,

IS

Expert design

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

AMERICAN CONDUIT CCMPANY,

skilled

sKip with only the best
materials make Type A
"Wood" Tra.rvsformers

as good as the best
aLi\d far better thak.n

MANUFACTURERS OF

tested
(Patented.)

is

atged

and ak.ll
by the

and

coils a^re

treated
FACTORIES:

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Mac/ Strtet, L»s Angeles, Cat.

the

aLveratge.

All iron
BITUMINIZED FIBRE.

workma-n-

Chetter, Pa.
Chicago, III.
Lot Angeles, Cal.

vacvium drying

atrvd

process.

substit\itioi\

20th CENTURY

LAUNCHES

Aging

of iron

and

riorak-tion of insxilaLtion

Spring will soon be here aod
you will want a launch, a tail
boat, a row boat, or a canos.

in service is redxiced to

the lo\vest limit.
LET US FIT YOU

dete-

The

re-

transformer that
cat-n be depended \ipon
any time ah.nd every time.
sult is a

OUT.

RACINE BOAT
MANUFACTURING COMPANY

Ask for PaLinphlet

No. 5002.

It

describes

the vaLC\i\im dryir\g aLnd s\ibstitxition

process

of

treating coils.

BOX
The
craft.

13,

ideal

Tba

RAGINi, WIS., U. S.

finest

launch that

and

FT.

floats,

FAMILY UUNCH, 200.00
CABIN LAUNCH, 1,500.00

Send 10 cants
tratel
in

for 8o-pag* illni-

catalogue giving

det^

Wayne

Electric

Works

Fort Wayne, Indiana

reliable.

15 FT. FISHING LAUNCH,$ 150.00
16 FT.

Fori

gentleman's pleasure

Speedjr, aafe, limpla

35

«.

tba truth

about tba beat boats built.

Chicago Office: 623 Marquette Building.
W. S. Goll. Mgr.

I5111VMMUAK1

.
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ALLIS-CHALMERS
CHICAGO,

May

CO.,
ELECTRIC SIGN LETTERS

U. S. A.

o
o
a
o

of

REYNOLDS
CORLISS
ENGINES
For

All

SIGN DIMMERS AND FLASHERS
Mad« of '-All Metal."
Made In All Sizes.

Light, Strang.

Our Automatic Sign dimmer is the latest device to
si^ns attractive. Can be used with the latkrcsr
letters

and

siirn$.

i

Write for

^

particulars.

cWL..

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

CHAPMAN

CO.. '"c^nK'Jo'J-

-

Chicago

VULCANIZED FIBRE

m

'tlGHTNlNG AKRE5TER

I

AIR COMPRESSORS.

HALLER MACHINE

i5«.

Lasting.

Finished.

Elegantly

make

Power Purposes

PUMPS AND

1903

COMPLETE ELECTRIC SIGNS

Sole Builders

RIEDLER

23,

Highest grades for electrical iosulatioo aod mechanical purposes, in sheets,
tubes, rods

and

Catalogues and samples on application.

special shapes.

Wilmington, Del.

•

Watson Back-Geared Motor.

on

frames for H,
1%, 2 and 3
horsepower with speed reductions of from S to
Built

ARE THE BEST. Send

lor detcrlpllvt Circular.

'A,

Absolutely Non-lnfrlnginc.
Protection Ouoranteed.

tsT'o iea>.

1

7

I

S. Clinton St.,

Chlcigo,

SAFETY
WIRE

'

RUBBER COVERED
AND CABLE

Multi-polar type wltft cast

dynamo

frames and
form coil wound
armatures.
An efTlcient, durable motor

FUSE WIRE, fuse!
LINKS, TELEPHONE

A\J3TIIM
B. CHICAGO
& 00.,
REPRESENTATIVE.

THE SAFETY IXSUIiATED WIBE & CABI.E

I

FUSE

WORKS:

BLOCKS, WIREi
JOINTS.
'.ncclallv ot KU.SE WIRK and STKIP
PHONE FUSES and INSTRUMENT

JftSTABLISHKn

use.

CO.,

We build special motors and
dynamos for special purposes.

Iff/D.

COMBINATION OF
THE

i

Stow

Our No. 14 Catalogue Just Out.
IT

EASY TO FIND WHAT

YOU WANT.
3 68 Dearborn

St.,

SENT ON REQUEST.
187

Pratt St.,

BuHalo.

Cl'Icago.

York.

iBlack Diamond
49

Est.

lt<0.'i.

Flexible Shaft

MULTI-SPEED MOTOR.

COMPANY,

MILWAUKEE.

86

File

MECHANICAL APPLIANCE

ASD

Practically dust and water proof.
For PortsM*
DrlUlUK, Tapping. Reaming, Emery Srindlni, ate
Write for Catalogne and Prices.

STOW MFG.

8>3 Broadway.

New

Works ^?

4S
4^
4^
4?
4?
*?
4? OKB «000» ABE OK SAI.E IX EVKIIV I.EADIXG HAROWABE
STORE ISf THE I'MTED STATES AM) CAXADA.
J^
4?
4^
49
G.
H.

CO., BInghamton, I. T.

G«n'l European Agents, ScHk, Sonoeattaal
Queen Victoria Street, London, England.

Send

A C*.,

49

&

BARNETT COMPANY,

PHILADELPHIA, PA.

li'¥$¥^¥¥¥$«¥¥¥¥¥¥¥«:$¥¥¥¥¥¥'k

for Bulletin No. 68.

BUFFALO
ELECTRIC
DISK FANS
if

and drying.
and coo! in en;Enne

ventilating, cuuling

Keep
,mi

j^

?

and severe

built for lasting

114-1I6 1,IBERTY STRF.F.T. N. Y.

Rayonne, N.J.

steel

ventilate

FOR EVERY ELECTRIOAL SERVICE.

A/I.

Manufacturers ot

MAKES

i'A,

I

''

III,

CHICAGO FUSE WIRE
&MFG.CO.,

FUSES,

five

I,

.

AMERICAN BATTERY CO.,
1

U,

V,,

the air pure

-.1-

}i..'l

Send

for

.

Complete Catalogue.

BUFFALO FORCE COMPANY,
BUFFALO,

N. Y.

CHICAGO BRANCH, 32-24 W. RANDOLPH

ST.

»

NATIONAL ELECTRIC LIGHT CONVENTION REPORT NUMBER.

m

VQli

AaJLUi

$3>u0 Per Aii9p>

CHICAGO,

p^ul^unscomiiiujr, utJcago!

SIIVIPLEJV

MAY

10 Ceits a Copy.

30, 1903.

WIRES AND CABLES.

N.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

^^^ Simplex Elect Heal

*"'"'J,."h'1x'son"'"
1137 Monaiinock Block. CHICAGO

I

10 State Street,

Co.,

Ce.'s

OFFIOK AND FACTORY: BRI8TOU

R.

CRESCENT RUBBER INSULATED

WIRES AND CABLES
NmtloBBi Code HtBndsril.

CRESCENT INSULATED WIRE AND CABLE

THE STAJTDABD FOB
BUBBEB nriSITIiATIOlir.

"*<"

es iMCUYSTRkn.

'"''°*

^i*

''»:t<>ry>

CO.,
TRENTON, 1.

Sole Manufacturers of

'TiWDSiiMC

OkoDite Wires, Okonite

Tapejanson

Sf S-Ji-SaiJ,":^. }"»"•«"•

STANDARD UNDERGROUND CABLE CO.

Tape. Cander'^pCr Wires.

THE OKONITE

322 The Rookery,

CO., Ltd.

253 Broadwiy, New

Yorii.

Pllteburg.

Mills Bldg.,

56 Liberty

St.,

New York City.

San Francisco.

10 Post

1225 Betz Bldg.,
Philadelphia, P».

Office Square, Boston.

BARE AND WEATHERPROOF WIRES AND CABLES.
Rubber Covered Wires and Cables.

HAHUPACTURERS OF

THOUSANDS

Underground Cables

IN USK.

UNDERGROUND, AERIAL, SUtUARINE AND INSIDE USE.

^

Multipolar Motors
from % to 50 horsepower. Dynamos from 10 lights to 700. We sell
or rent.

TELePHONB, TELEORAPH AND FIRE ALARM CABLB6.

Good

profits for agents,

for all Purposes,

or BIB

Bipolar and

Paranit* Rubber Covered Wires and Cables,

Wins are tttltd

Westloghouse BIdg.,

Chicago.

Gm.T. Mantsn,9«ii'l Supt,
W. H. Hodglns, Suy.

INDIANA RUBBER AND INSULATED WIRE CO.,

1

PDOENIX GLASS CO.

Tha Hobart Elee.Mfg. C«.,Troy, Ohio

MANUFACTURERS OF

JOKESBOBO, IHD.

at Ficlory.

GAS AND ELECTRIC

EMPIRE WIRE

6L0BES,_SHADES,

COMPANY,

PACT0KIBS\ l?ih%%jH.

AND STOCK

Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOQUE.

UWUIitniSt.,N.Y.CIt7.

HAQNET WIRE AND BARE
AND TINNED COPPER WIRE.

New

Pittsburg.

York.

Cliicago.

\oOW. VAN BURBN ST.

i'^i

CO PPER,^,IRE^
%iv

HART

QL

I.

TBUC «*•

1889—Paris fixpositien,
Medal for Bnbber Insiilstloii.
1893-World's Fair,
Medal for Bnbber Insolation.

All

Bnbber

RUBBER COVERED

V^IM

BOSTON, MASS.

National
India

R.

1.

NO. 22.

OOay

Xonadnock BIdg„

WXSJiijldlmJ^

C/fi9

CHICAGO.

nil

I'liiii.

rMABQjj]

MICHAELS ^ HILLY,
MANUFACTURERS OF

HIGH-GRADE MULTIPOLAR TYPE SLOW SPEED

DYNAMOS

and

MOTORS

Also a secondary transformer for bells, burglar alarms, annunciators, electric
gas lig;hting systems, door openers, doctors, demists and surgeons. Can be
Write for booklet and prices.
;:
used for all open circuit battery use.

60

TO 62 W. VAN BUREN

ST.,

CHICAGO.
HOW-CORROSIVE

^ESTIIN

EleDtfieal Ingtoiiiiieiit
Waverly Park, NEWARK, N. J.

(Jo.,

Weston Standard
Portable
Direct Reading
Toltmeters,
311111 voltmeters,
VoltAituneters,
Aniniet«r8,
Slllamznetera,

ALLEN

OLDERINC
s TICKS

(«fi>'«)

MAKES SOLDER FLOW.
Approved by Underwriters'
National Electrical Association.

OfFlciatly

GrotmA Detectors and
Circuit Testers,
ObJumeterf),

See Page

5.

PortAble Oalfanometers.
Our Portable Instruments are recognized
as The Standard the world over. The SrmlPortable Laboratory Standards are s'.iil

BIG

ALLEN STICK FREE

r^

better.

Our Station Voltmeters and Ammeters
are unsurpassed inpointof extreme accuracy
and lowest consumption of energj".

BEELIK—European Wei^ton

Kleetrical lostniment

Co.. Rinerstraj-se No. 88,

LONDON— ElIlottBros., Ceotary Works, Lewisham.
Frasce— F. P.fadiot. 12 Rue St. Georges

PABI9.

«toDOroand Detector and ClroQit Teeter.

Xew Vork

«lffice-74 C'ortlaodt St.

Originators

LB.ALLENGO.<"c
@- 1334 Columbia

and

Sole Manufact'rs,

Ave., Chicago.
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TheElectric StorageBatteryCo.
PHILADELPHIA

MANUFACTURfR OF THE

Cbloribe Hccumulator
For Central

Stations,

Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON HEQUEST.
'

SALES OFFICES

New York,

PHILADBLPHIA.

AUeshenv Ave,
and 19th St.

Boston.

100 Broadway.

60 State

Chicago,
Marquette Bldg.

St.

Baltimore,
Continental

Walnwright Bldg.

Cleveland,
Bldg.

Citizens'

Trust Bldg.

The Simplest, Most Practical and
Economical Turn-down Electric Lamp

T tlS^ C^^^N
^N HH
t W^/ HI
Iv W IVI
2—

1—

ECONOMICflL ELECTRIC LAMP CO.,

I23 Liberty

^N A

I
I

l-»

|

Style
Pull string for bright or dim. Style
For variation In light turn bulb
or the other. Write for booklet and prices. All voltages and bases.

Gknbral Offices:

one way

New

NE\A/

N.

J.

Over FIFTEEN THOUSAND (1 6,000) miles la use. Receired the
highest award In Its class at Paris Exposition, 1900
and Pan-American, Uuflalo, 1901.

RUSSELL W. KNIGHT,

BLAUVELT, Agent

Treasurer

IVI
MANUFACTURERS OF

himery for risula-ting

IVI

Havana, Cuba,
Greenwood. Manager,
34 Empgdrado St.

Century Building.

NEWARK,

York.

J. F.

G. F.

CONTINUOUS RAIL JOINT CO. OF AM.

I

w/% Lb

St.,

FENNER, President

H. N.

San Francibco,
Nevada Block.

St. Louis.

trical

I

\A/ir(

Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders

P-IIME

CA.STIIMOS

S^BC$l,AL_-rY

A.

304 PEARL STREET,

PROVIDENCE,

We always carry a

large slocli of

prompt ihipments.

AMERICAN BRAND

Main

241-247

An INCANDESCENT LAMP represents a

Akron Smoking Pipe Co
Allen Company, L. B 1 5,
.

,

mlnlmim.

NEWARK,

Alphaduct Mfg. Co
27
American Battery Co
American Blower Company. 42
American Conduit Company .27
Amer. District Steam Co
41
Amer. Electrical Heater Co..—
45
Amer. EL Telephone Co
American Electrical Works 27
Amer. InsuL Wire & Cable Co. 3
American Platinum Works.. 52
American Refl.&LightingCo. 34
Amer. Steel & Wire Company 6
American Stone Conduit Co.. 24
Arnold Elec Power Stat. Co. .43
Automatic Electric Co
43

—

. .

N. J.

.—

Chesapeake & Ohio Ry
Chicago & Alton Railroad.

.—

CAN. W.R.R
. .

Clark Wlrel.Telfit Tel Co.,T.E.32

Columbia Incand. Lamp Co. —
Columbus Ins.WireA Br. Co.4l
Commercial Elec. Supply Co. 7
Consumers Carbon Co
3
Continuous Rail Joint Company of America
3

& Wilcox Co

Crescent Ins. Wire

—

H
& Cbl. Co.

26
I

Crocker-Wheeler Company

&

Crumb & Company, W. H .... 43

W. E

Barnett Company, G. & H
& Co.. J. S
Beardslee Chandelier Mfg. Co.
Beidler & Co., Francis
Benjamin Elec. Mfg. Co
Berthold & Jennings

Cutter Elec.

31

& Mfg.Company—

—

Dixon Crucible

Co

Duncan

Co., Joseph.. 41

Electric Mfg. Co.... 18
E
29

DustinCo., Chas.

Bryan-Marsh Company

Economical Elec. Lamp Co... 3
Edison Decorative & Miniature Lamp Department
26
Edison Mfg. Company
32
Edwards & Company
36

Wm. H

,

Burch, Edward

P
P

Camp Company, H. B
Carman & Co., Charles Whitney
Carney Bros. Co

5

D. <fc W. Fuse Company
Dearborn Drug &Chem.WkH. 42
Diamond Meter Company ... 33
Dickey-Sutton Carbon Co
22
Diehl Manufacturing Co
31

W

Buckeye Electric Company
Buffalo Forge Co
Bullock Eiec. Mfg. Co

.

Cutler-Hammer Mfg. Co

Big Four Route

7

Elblight Co. of Amer
20
Electrical Engineer Institute.—
Electric Appliance Co
26
Electric S torage Battery Co
3
Electrician Pub. Company ... 48
. .

43
47

Carolina Loc. Pin <k Jlica Co. 47
Central Electric Co
5

Field, C.J
27
"For Sale" AdvettiBement9..28

42

Chicago Die & Electric Co .—
Chicago Edison Co
....4. 28
Chic. Fuse Wire & Mfg. Co... 52
Chicago Insulated Wire Co. —
Chicago Lumber & Coal Co. .47
C. M. & St. P. R. R
44
Chrlstensen Engineering Co. 10

B

Barron

Faries Manufacturing Co....—
FarrTel & Const. Supply Co.—
Felt & Co., Chas. E
43

33
. .

& Company

Butterfield, J.

is sold at

it

witli

a price to low as to necessitate eternal

poor materials.

This explains

ilie

We

buy ana

Refine

popularity of

PL-AXINUIVI
"^^
^ ^1^ ^

Platinum
Scrap also

*

120 LIBERTY ST.,

Central Manufacturing Co..

Badt. F.

Bryan,

and

of all kinds

ILL.

& OO.'SNEW YORK.

Babcock

BisseU.G.
Bossert EL Construction
Brooks, Hall L
Brown. Chas. L

CHICAGO,

A successful lamp maiuficturer can not afford to experiment

Coolldge, Marshall
Crescent Co

Co.,

Carbons

and Factory:

U. S. A.
for all purposes.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
&

—
21 , 34

Allis-Clialmers Company.39. 52

Baker
Baker

Office

S. Jefferson St.,

CO.

LANCASTER, OHIO,

large investment of capital, ingenuity and skilled worhmanslilp,

BAKER

'Igllance In cutting costs to a

J. R. R. Ave..

.

AMERICAN INSULATED WIRE & CABLE CO.

WEATMERPROOf WIRE ANDCABI.CS

40S N.

CONSUMERS CARBON

Samples

and prices on application.

U. S. A.

I.,

CARBONS

WEATHERPROOF WIRE
for

R.

Empire Wire Co
E\vlng-Merkle Electric Co..

1

.16

Fahnestock Transmitter Co.. .45

Ft. Wayne Elec. Works., Inc.5l
Fowler, John H
47
Fowler-Jacobs Company
47
Franklin Eng. & Elec. Co ....

—

Fulmer Lumber

Co., D.

M.

..47

,

General Electric Co
12, 13
General Incandescent Arc
Light Company
30
General Incand. Lamp Co....
Gould Storage Battery Co .... 17
Green Fuel Economizer Co. 40
Gregory Electric Company ,.28

Ha Her Machine Company
Hart & Company. 1, 27, 31,
Hart Mfg. Co

52
32, 34

25

Hartford Steam Boiler Inspection & Insurance Co. .42
Hobart Elec. Mfg. Company.. 1
Hoffman, G.
32
Holmes Fibre- Graph. Co
41
.

W

Hopklns&Co., A. P
Humphrey, Henry H
Hunter Fan & Motor Co
Illinois Electrical

Mfg. Co

Illinois Electric Specialty

Illinois

.

24
42

Intemat'l Corres. Schools ....—
International TeLMfg. Go. ..44
43

Jeffrey Manufacturing Co., ..42

Jewell Electrical Inst. Co..
Johnston, Thomas J

.

Indd^^ac:

& Co., James
Leslie & Co., A. C

42

Lindsley Brothers Company.. 47
Link Belt Machinery Co
25
;

Loud's Sons Co,,H.
Lowell Model Co

Machado

M

47
44

—

& Roller..

Maley, Martin

26

Maltby Lumber Company

.47

. .

Manhattan

Elect'l Supply'Co.29
Marinette Iron Wks. Mfg. Co.37

Matthews & Bros., W. N
27
McBride Mfg. Co
30
McLennan & Company, K....26

McNamara

Brothers

26

Mechanical Appliance Co
8
Mechanical Boiler CleanerCo.42
Metropolitan TeL

&

&

45

Norton Elec'l Instrument Co.—
O. C.

Lumber Company

46

Okonlte Company, The
1, 11
Orne Electric Co
Osborn-Morgan Co
26
Osburn Flexible Conduit Co. 1

—

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad

27

N. Y. Safety Steam
Nickel Plate Road

Power

.46

T

29

—

Paragon Pan A Motor Co
ParsellA Weed
Pendleton & Gilkey

29
46

Perrlzo & Sons
Phelan, D.

Phelps

46

LeRoy

W

43

A Son, W. C

46

Sterling Electrical Mfg. Co.. 9
Sterling Electric Company. ..44
Sterling Varnish Co.. The
34
Stewart Electric Co., John A.29
StUwell-Bierce & Smith- Vaile

Company

41

—

W

46

Stow Mfg. Company

Company

24

Stromberg- Carlson Tel. Mfg.

PhiUlps, Eugene F
27
Phillips Insulated Wire Co.. 27
Phoenix Glass Company
l, 35

Phosphor-Bronze

M

S.

Co

42

Pignolet, L.
. . r
26
Pittsburg Sewer Pipe & Conduit Co
4
Pittsburg & L. S. Iron Co
47
.

Company

Company

45

Sturtevant Company, B. F...38
Superior Cedar & Lumber Co, 46

Swedish-American

Tel.

Co

44

Thompson Son & Co
Torrey Cedar Company
Turaer Brass Works

28
47

34

Valentine-Clark Co., The.... 46
Vulcanized Fiber Company. 52

Racine Boat Mfg. Co

33

Waclark Wire Co

28
29

Reiainger,

28

—
43

—
46
47
26

National Carbon Co
31
National Electric Co
10
National India Rubber Co.... 1
Nernst Lamp Co
49
New England Butt Co
3
New York Central Lines
28

New York Ins. Wire Co

Page A Hill Co
Palste Co., H.

Porter Cedar

48

43

34

Monson Burmah Slate Co
Moon Mfg. Co., The
Morse Cedar Company
Mueller Company, William
Munsell & Co., Eugene

Stanton,

21

—

I,

. .

Prometheus Electric Co

El Co. ..44

Hilly

Sprague Electric Company.
5
Standard Elec'l Mfg. Co
52
Standard Pole & Tie Co
46
Standard Tie Company
46
Standard Underg. Cable Co.. 1
Standard Vitrified Cond. Co. 4
Stanley Instrument Co
25
Sterling

44"

24

Kartavert Manufacturing Co.o2

13^x* €3l^fi»i»jl£ji^eS

—

Leflel

Midland Else. Co
Minnesota Electric Co

.28

31

Leather Preserv. M. Corp

19

Com-

& W. B

43

Mica Insulator Company

—

Jackson. D. C.

C0....43

46
4t>

Michaels

28

pound Co

Kokomo Tel. & EL M.
Kuhlmau Electric Co

45.

46

Incandescent Electric Light
Manipulator Company
Independent Incan. Lamp Co. 15
Indiana Rub. & Ins. W. Co. .. 1
India Rubber & Gutta Percha
Insulating Company
International Boiler

Sup-

43

Co.—

Maintenance Co

Noblett Co., E. J

Kellogg Switchboard
ply Company
Klein & Sons, Mathlas
Kohler Brothers

30

Co.41
42

o-f JL€%-%r^irt:l»Gxia^^T^-t»

Hugo

23

Replogle Governor Works.,
Reynolds EL Piasher Mfg.Co.26
Reynolds, W. T
47
Roche,
23
Roebling's Sons Co., J. A
23
Rooney-WestburyEl.Lmp.Co.26
Rose Polytechnic Institute..—
.

Wm

Safety Ins. Wire & Cable Co. 34
Sargent & Lundy

—

Sawyer-Man Elec. Company.—
Schott,W,H
43
Schureman & Hayden
28
Shelby Electric Company .. .—
Simplex ElectrlcalCo., The.. 1
Simplex Elec Heating Co. .27
Skinner Engine Co
19
Smith Co., S. Morgan
28

See

.

Wabash
Wagner

K.

Walsh's Sons

Warren

1

R

42

Electric Mfg.

Co

52

& Company .... 28

Elec. Mfg.

Co

2i

Western Electric Company.. 16
—
Western EL Supply Co
Western Lum ber A Pole Co 47
Westinghouse Air Brake Co. 50
Westlnghouse
Electric
&
Manufacturing Company —
.

.

.

.

.

Weston Electricallnst. Co. .. I
Whitehead Machinery Co.. ..28
Whltmore, A. E
Wllmerding, C. H
Wisconsin Central

46
43
R.

Worcester Compan V.
Wrlgley & Co Thos
,

R

32
C. R....46
28

Yost Writing Machine Co ...—
Young. A. B

—

_
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PROVIDE FOR SUMMER COMFORT EARLY-ORDER ONE OR MORE

PARAGON 1903
FAN MOTORS

1903
f

NOISELESS

NEW STYLES

COMPACT

NEW

EASY RUNNING

PRICES

— CALL

RIGID CONSTRUCTION

AND SEE THEM OR WRITE FOR PRICES

'CHICAGO EDISON

—

PARAGON DESK FAN

139 Adams

COIVIPAIMY,

CHICAGO.'

St.,

fl
R. W.

B. S.

LYLE, President and Manager.

BARNARD, Vice-President and

Secretary.

W.

A.

SNOW,

Treasurer.

STANDARD
VITRIFIED CONDUIT

COMPANY,
39-41 Cortlandt Street,

NEW YORK.

LARGEST FACTORIES
EXCLUSIVELY
Single Oiicl, Standard or Self-Cenlerlng.
2-3 Mulilple.

.

CONDUIT

.

IN

AND

THE WORLD
.

INSULATORS

ANNUAL CAPACITY
25,000,000 Ft. Conduit
4,000,000 Insulators

4-6-9 IMultipIe.

MANHATTAN

PERFECT INSULATION,

THIRD RAIL INSULATOR

DURABILITY,
LOW PRICE.

HAS STOOD
THE TEST.

AN ESTABLISHED
SUCCESS.

\Kf

RITE

C^K-rAL.OOU

PlTTSBllRfl

SEWER

PIPE

& CONDUIT COMPANY

MANUFACTURERS OF

VITRIFIED CLAY CONDUITS
IN

1,

2, 3,

4

AND

6

DUCT,

Superior conduits for underground wires a specialty.

General Office and Factory,

PITTSBURG, KAN.

Branch
2417 B. 18th

Office
St.,

and Sale

Yard,

KANSAS CITY, MO.
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D.&W. FUSES

Non-Arcing Fu>«,
2S0 VOLTS.

o

HAVE INDICATING BULL'S

EYE.

TYPE C INDICATING FUSE BEFORE BLOWING
This indicator far surpasses any upon the market, as there is no wire
upon the outside to cause a flash in blowing or to become broken in
handlingBefore blowing, the circle upon the label is clear, as
you see in the accompanying cut, but when the fuse blows, the

Non-Aroing Fuss,
250 VOLTS.

30

center of the circle becomes black.

A FULL SET OF BULLETINS DESCRIBING
D.&W. SAFETY DEVICES SENT ON REQUEST

.MVIS.

TYPE C INDICATING FUSE AFTER BLOWING

€mlritl €ltrfrir Citm^tEttg,

264-266=268-270 FIFTH

AVENUE,

CHICAGO.

GENERAL WESTERM AGENTS.

SPRAGUE

ELECTRIC

W^ I

I

III

I

GCMPANY'S

[

1^1 Non-Cor rosivR

rN

qoldering

ESPECIALLY PREPARED FOR

ELECTRICAL WORK.
Direct-Cuftent
" Best thing out

MOTORS
have enabled many
increase

their

can increase your

Write

GENERAL OFFICES: 527-531 West
CHICAGO OFFICE

:

of a flux.

" No. 934

They
See page 27.

profits

also.

for booklet

No. 0321 J.

34tli

NEW YORK.

St.,

way

For a strong, lasting,
non-corrosive joint.

printers to

business.

in the

Big sample free for

B.ALLEN CO.

L.

FISHER BUILDING,

::^I334

trial.

i«c4:.

Columbia Ave., Chicago.

Crocker -Wheeler Companiy,
MANUrACTURERS AND ELECTRICAL ENGINEERS
The Generator

is

the most important element of a lighting or

BraLUch Offices a.nd R.epresentatives

Office arvd Works:

irv

power system.

All the Important Cities of the World.

AMPERE. NEW JERSEY.

WESTERN ELECTRICIAN

American Steel
New York

Chicago

May
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& Wire Co.
San Francisco

Denver

Worcestor

BARE AND INSULATED

ELECTRICAL WIRES
CLASSIFIED INDEX OF ADVERTISEMENTS.
Adinsters, Inc. l^amps.
Inc. El.

Manlpulaior

LI.

Air Hraken.
W estlngnouse Air Brake
Anchors (TeL A TeL)
Matthews A Bro., W. N.

(Jo.

Co.

Conduit Bods.
Barron A Co., Jas. S.
Contractors and £lectrlc
L.isbt Plants.
Croclter-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

A nniinclators.

Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec&Mfg.Co.

(jentral IHeciric Co.

A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.
Edwards

Cross-Arms, Ptns and
Metal and
Brackets.

Rabbitt

Central Electric Co.
Edison Mfg. Co.

Berthold A Jennings.
Carolina Loc. Pin S- Mica Co.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Electric Appliance Co.

Western Elect. Supply Co.
Western Electric Company.

i4older.

^^ , ^
Gr. Western Sm. and Retg. Co.
BatterieB and Jars.
Edwards & Company.

Roche. \Vm.

Cut-Outs and

western Electric Co
Western Elec. Supply Co.
Bells, Bozzert*, Rtc,
Central Electric Co.

Edwards

A Company.

Electric Appliance Co.
Roche. Wm.
Western Electric Co.
Western Elec. Supply Co

Belt Dresslne.

UUon

Crucible Co.. Jos.
Leather Preserver Mlg. Corp

Beltinff.
,,,
^
Leather Preserver Mfg. Corp.

Blowers.

American Blower Company.
Buffalo Forge Co.
Sturtevant Co.. B. F.
_
,,,
Racine Boat Mfg. Co.

Mechanical BollerCleaner Co.

BoUer Compounds.
Int. Boiler

A Chem. wke.

Compound

Co.

Electro. Co.

Decorative Llehtlng:.
Motors.

Bullock Elec. Mfg. Co.
Central Electric Co.
Chrlstensen Engineering Co.
Commercial Elec'l Supply Co.
Crocker-Wheeler Co.
Dustln Co., Chas E.

Ewing-Merkle

A Wilcox

Co.
Illinois Maintenance Co.
N Y. Safely Steam Power Co.
Whitehead Machinery Co.

Bftbcock

&

Franklin Eng.

Elbllght Co. of America.

Boiler Cleaners.

Boilers.

Cuts.

Dynamos and

Boats.

Dearborn Drug

fe^ivitches.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Generallnc. Arc Light Go.
Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Books. Electrical.

Maintenance Co.
Mechanical Appliance Co.
ISational Electric Co.
Parsell A Weed.

central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Flbre-Graphlte Co.

Schureman A Hayden.
Stewart Elec. Co., John

Western Electric Company.

Cable Haocers.

Barron A Co., Jas. b.
Western Electric Co.
Cables. (See Wires and Cables)

CarbonH, Points and
,

Wayne

Illinois

Electrician Publishing Co.

Bmsbes.

plates.

Elec. Co.
Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Ft.

^

Central Electric Co.

Chicago Edison Co.

Consumers Carbon Co.
DIckey-Sullon Carbon Co.
Electric Appliance Co.
National Carbon Co.
Relaloger, Hugo.
Western Elect. Supply Co.

Sprague Electric Co.
Stow Manufacturing Co.
Sturtevant Co.. B. F.
Thompson. Son A Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
Whitehead Machinery Co.

Economizers Fuel
Green Fuel Economizer Co.

Electric Heatlnx Appl.

Castings.

Ghrlstensen Engineering Co.
New England Butt Co.
Smith Co.. S. Morgan.

Chains.
Jeffrev Mfg. Co.

American Elec. Heater Co.
Prometheus Electric Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric Rallw^ays.
Crocker-Wheeler Company.

Circuit Breakers.
Cutler-Hammer Mfg. Co.

Cutter Elec. A Mfg. Co.
Ft. Wayne Elec. Wks.. Inc.
Western Electric Company.
WestlnghousQ El. & Mfg. Co.

Coal and Ashes Handling Sfochlnery.
Jeffrey Mfg. Co.

Colls and 91 a«niets.
Western Electric Co.

Commutator Compound.

General Electric Co.
Sprague Electric Co.

Westlnghouse

Electric

El.

mechan-

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Elec. Specialty Co.
Jewell Elec'l Inst. Co.
Macbado & Roller.
Norton Elec'l Instrument Co.
Plgnolet, L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.
Weston Electrical In^^t. Co.

EnelneSf hra» ami <wusuUue.

W.
G W.

Bryan, Wm. H
Burcb. Edward

Brown. Chas.
Butterfleld

E.

L.
P.

Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Dlehl Manufacturing Co.
Edison Mfg. Co.
Ewlng-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.

A Motor

Hunter Fan

Co.

Sprague Electric Co.
Sturtevant Co.. B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

FUes.
Barnett Co.. G.

&

Fire Extlngrnishers.
Monarch Fire Appliance

Co.

Fixtures. Qas and Elec.
Bearaslee Chandelier Mf g.Co.
Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.

Fuses and Fuse Wire.
Central Electric Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
McBride Mfg. Co.
Western Kieciric Company.
Western Elect. Supply Co.

Reflectors

and

Hhades.

Western Electric Co.
Western Elect. Supply Co.
Co., Jos.

Holmes Flbre-Graphlte

Co.

Central Electric Co.
Electric Appliance Co.

Jackson. D. C.

Beatlne

Field, C.

Kobler Brothers.

Osburn Flexible Conduit Co.
Pittsburg Sewer Pipe A Con-

Michaels

Orne

A

Hilly.
Electric Co.

& Lundy.
W. H.
Stanton. Le Roy W.

Sargent

duit Co.

tpraeue Electric Co.
landard Vitrified Cond. Co.
Western Elect. Supply Co.

Schott.

WllmerdlDg.

C. H.

Steam).

~

Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Klec. Lamp Co.
Edison Decorative A Minia-

ture Lamp Dept.
Electric Appliance Co.
Ewlng-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Independent Incan. Lamp Co.
Nernst Lamp Co.

Shelby Electric Co.
Standard Rlpc'l Mfe. Co.
Sterling Electrical Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Incandescent—
Replacers A Cleaners.

liamps.

Manipulator Co.

Lamp Co.

Iilghtnine Arresters.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Minnesota Electric Co.
Western Electric Co.
Westlnghouse El. & Mfg. Co.

Linemen's Climbers.
Klein & Sons. Mathias.
DIaenet Steel.
Leslie

A Co

,

A. C.

Mafirnet Wires.
(See Wires and Cables.)

Mechanical Draft.
American Blower Company.
Buffalo Forge Co.
Sturtevant Co., B. F.

Mica,
Mica Insulator Co.
Munsell & Co.. Eugene.

Steam Co.

Mining Apparatus*

and Ten ti lat-

General Electric Co.
Jeffrey Mfg. Co.

District

ins Apparatus.

.Vmerlcan Blower Company.
Buffalo Forge Co.

Stunevant

Central Electric Co.

Nernst

Bearing (Exhauftt

A W. B,
Humphrey, Henry H.

liomps. Incandescent.
Bryan-Marsh Company.
Buckeye Electric Company.

Commercial Elec. Supply Co.

Buffalo Forge Co.
Sturtevant Co., B. F.

Amer.

Co.

Osborn-Morgan Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

liflmpN, Nernst.

Forses.

DlxoD Crucible

Lamp

Nernst

Inc. El. Lt.

Stow Mfg. Co.

tKlobes,

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Ft.

Phelps Company.
Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.

H.

Carman A Co.. Chas.Whltney.
Crumb A Company. W. H.
FeU A Co., Chas. E.

J.

Central Electric Co.

Whltenead Machinery Co.
Fans and Fan Slotors.
American Blower Company.

Qraphtte Specialties,

J. F.

Bossert Elect. Const. Co.

General Inc. Arc Light Co.

Illinois Maintenance Co.
N. Y. Safety Steam Power CO.
Skinner Engine Co.
Stewart Elec. Co., John A.
Sturtevant Co., B. F.
Thompson. Son A Co.

Phcenlx Glass Co.

Co..

Junction Boxes.
liamps. Arc.

American Refl. A Lighting Co.
Farles Manufacturing Co

A

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell & Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL A Mfg. Co.

Jeffrey Mfg. Co.
Link Belt Machinery Co.

Badt, F. B.

Baker

Central Electric Co.

General Electric Co.

Buffalo Forge Co.
Dustln Co., Chas. E.

Patent Attorneys.

Phosphor Bronze.

Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

Elevators- Conveyors.

Eufflnes. t^team.
Allis-Chalmers Company.

Insurance.

Insulatinc Machinery.
New England Butt Co.
Insulators and Insulating Materials.

Electro- PI at ins Slach'y.
Crocker- Wheeler Company.

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
ParseU & Weed.

&

Hartford Steam Boiler Inspection A Insurance Co.

Inspection

(Recording and Testing.)
Central Electric Co.

ical Engineers.
Arnold Elec. Power Stat'n Co.
Blssell,

<;ondnit and Conduits.
Alphaduct MfR. Co.
American Conduit Company.
Amerliun Stoiu- Conduit Co.
Camp Company, H. B.

Mfg. Co.

Haller Machine Co.

Electrical and

McLennan

Co., K.

A

ti*isn»(.

Allen Co., L. B.
Hart A Company.
3t

A.

Electrical Instruments.

Co., B. P.

Holders, Inc. Iiamps.
Incandesent Electric Light
Manipulator Co.

CTox* A.ix>rx€ki:>&-tXG&.x In.cle2c

Elec.
Crocker- Wneeler Company.

Western Electric Co.
Westlnghouse El. & Mfg. Co.
Motors. (See Dynamos and
Motors).

Nippers and Pliers,

Klein &£•
i Sons, Mathias.

Johnston, Thomas

Speed Indicators.
Weston Electrical Inst Co.

J.

Springs.

Phosphor Bron2eSm.Co.,Ltd.

Platinum.
American Platinum Wks.
Baker & Company.
Poles and Ties.

A Co.. Francis.
Berthold & Jennings.
Brooks, Uall L.
Beldler

Carney Bros. Co.
Chicago Lumber

A

Co.. A. P.

LumberCompany.

Page & Hill Company.
Pendleton AGllkey."

PerrizD A Sons.
Phelan, D. W,
Pittjburg A L. S. Iron Co.
Porter Cedar Company.
Reynold", W. T.
Standard Pole & Tie Co.
Standard Tie Company.
Sterling & Son, W. G.
Superior Cedar A Lumber Co.
Torrey Cedar Co.
Valentine-Clark Co.. The.
Western Lumber A Pole Co.

Whitmore, A.

H

Telephones, Telephone
Material and Switchboards.
American

El.

Telephone Co.

Automatic Electric Co,
Central Electric Co.
Fahnestock Transmitter Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.

Stromberg-Carlson Tel. M. Co
Swedish- American Tel. Co.
Western Electric Co.
Western Elec. Supply Co.

A

-

Sons, Mathias.

Western Electric Co.

Torches and Brazing Ap-

Hoffman, Geo. W.

Porcelain^
Akron Smoking Pipe

paratus.

Co.

Poirer Transmission
Machinery.
Jeffrey Mfg. Co.
Co., S.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Ewlng-Merkle Electric Co.
General Electric Co.
Manhattan Elect'l Supply Co.
Western Electric Co.
Western Elect. Supply Co.
Wrigley A Co., Thos.

Klein

PoUsh (Metal).

Smith

Co.
Electric Storage Battery Co.

Gould Storage Battery Co.

Tools.

E.

Worcester Co., C.

American Battery

Central Electric Co.

A

Kellogg Switch. & Sup. Co.
Lindsley Bros. Co.
Lnud's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.
Mueller Company. William.
O. C.

A Wire Co.

Steel

Storage Batteries.

Supplies, Oeneral Elec.

Coal Co.
Coolldge, Marshall H.
Fowler, John H.
Fowler-Jacobs Company.
Fulmer Lumber Co.. D. M.

Hopkins

American

Morgan.

StilweU-Bierce Smith- Valle.

Pulleys.
Smith Co., S. Morgan.
StllweU-Blerce Smith- Valle.

Bail Bonds.
American Steel & Wire Co.

Bail Joints.
Continuous Rail Joint Com-

pany of America.

Be-W^lnding— Bepairs,
Chicago Edison Co.
Gregory Electric Co.
minois Electrical Mfg. Co.
Midland Elec. Co.
Schureman & Hayden.
Stewart Elec. Co., John A.

Bheostats.
Cutler-Hammer Mfg. Co.

Turner Brass Works.

Transformers.
Central Electric Company.
Chrlstensen Engineering Co
Crocker-Wheeler Company.

Ft. Wavne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.

Kuhlman

Electric Co.

National Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.

Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Trucks, Electric Car.
General Electric Co.

Westlnghouse

El.

A

Mfg. Co

Turbines. Water Wheels
Leffel

Smith

A

Co., Jas.
Co., S. Morgan.

StUwell-Blerce

Smlth-Valle

Tarnishes.
Sterling Varnish Co.

Tulcanixed Fibre.

General Electric Co.
Gen'l Inc. Arc Lt. Co,
Western Electric Co.

Vulcanized Fibre Co.

& Mfg. Co.
Schools and Colleges.

Water WheelGovemors

Electrical Engineer Inst.
Tnternat'l Corresp. Schools.

'WIrelensTel. apparatus.

Westlnghouse

El.

Rose Polytechnic

luf-tltute.

Second-Band Mach'y.
Dustln Co., Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

Maintenance Co.
Matthews & Bro.. W. N.
Schureman & Hayden.
III.

Stewart Electric Co.. John A.

Tbompson. Son A Co.
Walsh's Sons & Co.
Whitehead Machinery
Slate.

Co.

Maley, Martin.

McNamara Brothers.
Monson Burmah Slate
Young. A

Co.

B.

& Kecpptacles.
Benjamin Elec. Mfg. Co.

Sockets

PalsteCo., H. T.

Solderine Sticks. Salts

and Paste-

Allen Co.. L. B.
Crescent Co

Western Electric Co.

Speaklns Tubes.
Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Westerrn Elec. Supply Co.

o£ .A.t^-veirtlsem.en'ts

See

Replogle Governor Works,

Clark Wlrel.TelA Tel. Co., T.E.

Wires and Cables—Magnet Wires.

American Electrical Works.
Amer. Inaul.Wlre A Cable Co.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co,
Columbus Ins. Wire A Brass
Co.

Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.

Empire Wire Co.
General Electric Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo., The.
Phillips.

Eugene

F.

Phillips Insulated Wire Co.
Roebllng'B Sons Co. J. A.
Safety Ins. Wire A cable Co.
Simplex Electrical Co.
Standard Underground C. Co.
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Cfompany.

Wood^vork, Electrical.
Noblett Co.. E.

Pa.s;e 3*

J.

May
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^H.

CAMP

B.

=MaLnufacturers
Longitudinal Cross Section at Line

C-D

Vertical Cross Section at Line

CO.

of=

A-B

"Camp"

Installers

Standard
of

Vitrified

Complete

Clay

Conduits

Under=

for

ground

UnderConduit

ground

Systems.

Wires.
Cross Section

=Sa1es Offices=

Room 85

170 Broak.dwa.y.

Hat.rtford Building. CKicak.go.

New York

SOME REASONS WHY
NERNST LAMPS
They

1st

are becoming so popular.

contain no cog wheels, chains, sliding rods nor clock

work

2nd

They can be used on any

3rd

The

4th

They

^th

The

6th

They

require

7th

They

are substantially constructed of only the very best material.

efficiency

is

require a

from

of any kind.

alternating current circuit

1.32 to 1.76 watts per candle-power.

minimum amount

cost of maintenance

is

of attention,

and are positive

in operation.

low.

no carbons whatever.

Write for further information

COMMERCIAL ELECTRICAL SUPPLY CO.;sTJu»:
AGENTS for
]

Missouri
Texas

Iowa
Louisiana

Southern

Illinois

Mississippi

Nebraska
Tennessee

Kansas
Alabama

Arkansas
Kentucky

and the
Territories

1
WESTERN ELECTRICIAN

May
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WATSON SyiE^'S
WE BUILD SMALL MOTORS EXCLUSIVELY

DID

YOU REALIZE THAT WE MADE ALL THESE TYPES?

*S°N":.iprc12r«o°a*s""°^

FOR SPECIAL PURPOSES.

THE MECHANICAL APPLIANCE

CO., Milwaukee,

wis,

6
May
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77??7777777777777777777'?77

Does It Pay
to contract for incandes-

when you can get incan-

cent lamps rated at

1

candle power that

on

give from

tip

descent lamps not only
rated at 16
candle
power, but which actually deliver 16 candle
power from the tip, represented by

^=^^==^ test
THE OTHER KIND.
Side
«ngle

Average:

16 Candle Power,
13
:i2

•

•

Does
It Pay

onlv 7

tiie

Candle

I

power,

representcd by

buy incandescent

when you can purchase

lamps supposed to give

incandescents that give
a full 6 candle power
at the same angle (ijn
addition to full rated

to

16 candle power,

candle power at an angle
of 45°, represented

7

7

I

but

which actually give 13

Does
It Pay

7

7

candle power from the
tip), represented by

by

lamps and count on having 16 candle power, and then
you only get 7 c. p from the tip, 3 c. p., at an angle of
45 degrees, and 6 c. p., horizontally— an average of 2 c. p., represented by
to order

learn that

1

,

1

1

when you can secure a lamp
directions, represented

giving 16 candle power

in

all

three

by

any time to "take a chance" when a positive way is provided
whereby you are assured of getting exactly what you want?
at

Buy

Sterling Specmis

and thus get a lamp correctly
chaser and user alike.

Patented. February 1, 1902.

THE STERLING SPECIAL.
Side
Angle
Tip

Average

16 Candle Power.
16
"
16
w ""
"
16

rated.

It

ensures satisfaction to purSend for Booklei.

Sterling Electrical Mfg. Co. ?
MEW
WARREN, OHIO
YORK

26 Oortlandt

St.

CHICAGO

57 Washington

St.

77 7 7 7777777777777777777777
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and Alternating Current

Direct

Generators
Built in Capacities

1500

up

to

K.W.
Frame and
The magnet yokes
iron

Polts.

are

made of

cast

and di\ided horizontally.

The

poles are of cast steel with lami-

nated

steel pole shoes,

losses

due

to

thereby eliminating

eddy currents.

Poles and field coils can be removed

without disturbing the armature.

Frame

200 K. W. Qeneratur.
Engine Type.

for

Armatures.
Laminated
are built
is

discs, separately insulated,

up on

a cast iron

keyed to the

Both

radial

spider which

shaft.

and

axial ventilating ducts

are provided in the core.

Our

method

of

constructing

large

armatures insures perfect ventilation.

Armature

for

Engine Type Qenerator.

National Electric Co.
Successor to

Christensen Engineering Co.
Chicago Old Colony BIdg.
Pittsburg Gellatly & Co.
:

:

Milwaukee.

Seattle

and San Francisco

Kilbourne

&

Clark Co.

1903

May

30, 1903
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The Convention-al Star
'brightest and best^^

II
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THE
General Electric Company's
Three and Six Phase

Transformers
AIR BLAST TYPE.
The combination

of three=phase or

six=phase windings in one transformer
presents
of

many

advantages over the use

two or three single=phase

units

when

used with other multiphase apparatus.

Some

of these

advantages

•a

%
%
Is

are:

REDUCED NUMBER OF UNITS.
LESS WEIGHT AND FLOOR SPACE.
SIMPLICITY OF TERMINAL CON=

Id

%

NECTIONS.

1ft

%
1ft
1ft

1ft

Write

1ft

for information.

1ft

1ft
1ft

Ift
1ft

GENERAL OFFICES:

1ft

Schenectady, N. Y.

1ft
1ft

1ft

^
1ft

^
1ft
1ft

Chicago Office, Monadnock Block.

Sales Offices in

all

Large

Cities.

1ft
1ft
1ft
1ft
1ft
1ft

%
1ft
1ft
1ft
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THE
General Electric Company's
Three and Six= Phase
<%;-«:

TYPE

H, OIL

The combination

-

COOLED.

of three=phase or six=

phase windings in one transformer pre=
sents many advantages over the use of
two or three singles-phase units when
used with small Rotary Converters and
Induction Motors.

Some

of these

advantages are:

EASILY INSTALLED ON POLE.

IMPROVED APPEARANCE OF INSTALLATION.
REDUCED WEIGHT.
SIMPLICITY OF WIRING BETWEEN TRANSFORMER AND OTHER APPARATUS.

Write

Is

for Information.

GENERAL OFFICES:

Schenectady, N. Y.
Vi

Chicago Office, Monadaock Block.

Sales Offices in

all

Large

Cities.
In

jr:rj?:?K'jrj?:P:«'^:f:?:P:?:«':f:?:?:€"jf:r:?:?jf:fjrs?:f^:fjr:f'K':?:f':f':?:?S's?:?:«'j?:S's?s«'^jS'!?:«':«':S':f:f-^
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BRYAN-MARSH COMPANY
New

York, 136 Liberty Si.
Cincinnati, Perin Building.

Chicago, Fisher Building.
Minneapolis. 1128

San Francisco, Mills Building.
Factory, Marlboro, Mass,

Lumber Exchange.

30, 1903

I

—
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30,
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The Chip on

his

15

Shoulder

WE INTEND TO SUCCEED
BY 'DESERVING SUCCESS
Independent

And we

are.

JUDGING

from the support that has been given us, consumers are tired
of the rash claims of some makers, and appreciate not only our independent position, but our conservative claims, which we can carry out to the
letter.

Remember

we can

you everything in incandescent lamps,
we ship no sample, picked lamps. If our lamps do not suit you, send them
back
if they do, they are the kind you can always depend on getting from us.
Our 220-volt lamps in 10, 16 or 32 c. p. will please you as well as
our regular line.
We know, and we want the chance of proving to you,
that

furnish

—

that

we

chance.

are

the

people

you

have

been

looking

Just

for.

give us the

Address,

THE
INDEPENDENT

•!

MANUFACTUnERSOf

,

INCANDESCENT

LAMP COMPANY

r« «

If!

CLEVELAND, OHIO.
FACTORY:

78-84

SENECA

ST.

OFFICE: ROSE BUILDING

GREAT OAKS FROM LITTLE ACORNS GROW.

\VESTERN

i6

ELECTRICIAN

May

SERIES
ALTERNATING

ARC
LIGHTING SYSTEM

About Time You
Were Getting Next
To a
trade

good thing. Remember our
mark says something interest-

ing,— and that something is backed
up by a company that is "up to
snuff."

WESTERN
ELECTRIC

COMPANY
Louis

floors of

goods to ship

keeping our shipping clerk pretty

busy

of late.

don't know about us,
it up in the Green
"look
can
you
of good sense and
volume
Book," a

What you

low prices.
Dynamos, Motors, Lamps, everything

electrical.

NEW YORK

CHICAGO
St.

Seven big

from; and bye the bye, they've been

Denver

Philadelphia

Ewing-Merkle Electric
ST. LOUIS.

Co.,

30, 1903

May

30, 1903
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C0.

NEW YORK

Manufacture and

Install

CENTRAL STATION
EQUIPMENT
of any size for

LIGHTING AND POWER

TRADE MARK

BULLETINS ON APPLICATION
SALES OFFICES
NEW YORK, 25 W. 33D
BOSTON, 53 STATE ST.,
CHICAGO, ROOKERY BLDG.
CENTURY ELECTRIC COMPANY, SAN FRANCISCO, C4L.
PITTSBURG ENGINEERING COMPANY, PITTSBURG, PA.

works: depew,

n. y.

ST.

WESTERN ELECTRICIAN

i8

May

DUNCAN
INTEGRATING WATTMETER
FOR

CURRENT
LICHTINC AND POWER SERVICE
DIRECT

j

PLAIN,

ORNAMEN TAL

AND

SWITCHBOARD TYPES

SIZES

TORQUE

HICH

DIRECT READING
TO

DUSTPROOF

2500

ACCURATE

W

EFFICIENT

AMPERES
j

WRITE FOR BULLETIN AND YEARLY CONTRACT PRICES

EASTERN AND SOUTHEASTERN AGENT

ELECTRICAL MATERIAL

CO.,

BALTIMORE, MD.

NOTICE-LOOK OUT FOR OUR NEW
DUCTION WATTMETER FOR A. C.
CURRENTS. IT'S A WINNER

DUNCAN

ELECTRIC
LAFAYETTE,

MFG.

IND., U. S. A.

IN-

CO.,

30,

1903

iMay

30,
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SKINNER ENGINES
STEAM TIGHT VALVE ECONOMY.
Frictionless Governor

no

requiring

oil and
maintaining a regulation
one per cent.

of one-lnalf of

ONLY AUTOMATIC OILING AND OIL
PURIFYING SYSTEM ON THE MARKET,
J.

HOLT GATES, Western

SKINNER ENGINE
jf jf :f :? sT jf jp

as''

s? :?

K"'

:? :^ !?

^

tT'

:?

^s*

fT je

sf- }f-

jf iP

1436 Monadnock Block, Chicago.

Representative,

sf- sf-

JS--

jr

sr- sf-

»'

»r it

jf-

ERIE, PA.

CO.,
j? jr

p--

^"•

K'

»"•

^"

ff' :?• ^i"

K' s? :? ^^"

sf- sf-

s? s?

sf' ^°'

:? j? :f :f *r f? :?:?:? :f :f »p s? K"

af"

TUERK ALTERNATING
CURRENT
CEILINB FANS
^^
9o3
n/i

I

The high standard

pos-

excellence

of

sessed

by

the

Alternating

'•Tuerk'*

Current Celling Fans

during

eight

the

years that they have

been on the marl<et,
will

be

main-

fully

1903

the

tained by

models.

They are

made with 2 and 4

blades,
without

with and
electrolier

attachments.

Spread

60

P.

width

8

175

Speed

Inches.
R.

blades

of

inches,

Current

iVI.:

consumed,

100

40

to

140; Voltage, 52
230.

to

Watts: Cycles,

Write

for

cata-

logue and prices.

HUNTER FAN

$c

MOTOR

General and Export Agents:

WESTERN ELECTRIC

CO., Chicago,

LATHAM &
WESTERN AGENTS
WESTERN ELECTRIC

E. B.

III.

CO., Fulton, N,
CO.,

39 Vesey
CO.,

St.,

New

Y., U. S. A.

York, U. S. A.

8ro Spruce

St., St. Louis,

Mo.

sf :?
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WHEREVER YOU STICK THE LAMP

IT

30, 1903

LIGHTS

ELBLIGHT SYSTEM
Quick

Weatherproof
Waterproof

Effective

Acidproof
Gasproof
Foolproof

Safe

Economical
Practical

SEND FOR CATALOG

THE ONLY SYSTEM OF DECORATIVE LIGHTING APPROVED
BY NATIONAL BOARD OF FIRE UNDERWRITERS

A. T.

Main Aisle.
Lewis & Sons

Installed by

Mine Signal & Electric Co.

Denver, Colo

,

ELBLIGHT DECORATION

ELBLIGHT
AMERICA
COMPANY
OFYorlc.
4
32cl S-tree-t,
I

I

\A/.

l>lev»#^

May

30.
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CENTRAL STATION WHNABEBS
Can Increase

their

Output and Dividends

By acquainting their customers with the

WIRELESS ELECTRIC HEATING AND CCCKING APPARATUS

1^

The

PROMETHEUS
ELECTRIC
CO.
39
S
Y
Cor-tland-ti

-fc .

,

IM

o

o

vt/^

r

Ic

.

COOKING APPARATUS OF EVERY DESCRIPTION, LAUNDRY IRONS, STOVES, STERILIZERS, CAR HEATERS, CURLING IRONS AND RHEOSTATS,

s

The "KUHLMAN" TRANSFORMER

E

5

\TyNBlve Years' Experience*.

H
E

SEND FOR ILLUStrated CATALOGUE.

They are

ait

right.

All shipments

Abie to speaic for themseives. Y

made

Examine and

subject to approval after thirty days' triah
test for yourself; don't follow others blindlym

E

A

LATEST COHSTRUCTIOM

Standard Lighting Transfortnet*

T

Our Low Frequency, High Efficiency Type

S

is

second

to

R

nonom

Our type "N" Lighiting Transformer

G

For High Frequency, see Bulletin No. 13.

U

E

Poy^er Transfomers

A

E

Single,

L

Series Arc,

T

2^ and 30

K. W.

C

E

Voltage.

R

Arc Lighting Transformers

A

Write for Catalogue No. 12 and Bulletin Not 13.

N

and unconditional guarantee
before you place your order. It will pay you.

Investigate our transformer

A
S

CapacUy

Two or Three Phase. Any

KANSAS

CITY, MO.,

702 Delaware St.
DENVER, COLO.,
131S 18th

St.

KUHLMAN ELECTRIC
EiithaH, ind., U. S. A,

CO.

T
E

Agents,

WACO

E. S.

A

P.

Waco, Texaa.

CO.

E
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Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

ENGINE TYPE.

Recent additions
etc., afford

1000
1500

to our shop plant, new tools, electric crane,
us increased capacity to manufacture sizes up to

KILOWATT
KILOWATT
BVLLETINS ON A P P L
Ramsey

the Et\gii\e Type a.nd
Ma^chines of tKe Water WKeel Type.

Me^chines

I

C A T I O N -T H E Y

Electrical M'f'F'8' Co.,
St., Philadelphia, Pa.

1211 Filbert

$iir£nEp;tiiic]P.@.

C.

W. BobsoB,
Wqco, Teias.

SANDUSKY, OHIO,

U. S. A.

of

TELL YOV ABOVT

IT.

Western Electrical Supply Co.,
Coho & Company,
Thos. Mnir & Son,
St. Louis, Mo.
Detroit, Mich.
114 Liberty St., New York.

H. B.

Kllbonrne & Clark Co.,
815-817 Second Ave.,
Seattle, Wash., Paclflc Coast Agts.

A.

. Searles,
1200 Fisher

Bldg.,

Chicago, IlL

ARSONS
THE DICKErSUTTON C4RBQy COME^NY

LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTICi. CARBONS.

WE MANUFACTURE

May

X
*

WESTERN ELECTRICIAN

30, 1903

For

23

Ask

all

for

special lighting

special list

purposes

on

use

High

Grade

"Electra"
carbons

lRnber;c

'

THE SUN'S Wlt^jMSJ Ptm^

Flame Light

HIGO REISINGER,

Carbons.

II

Battery

Broadway, NewYork.

Carbons.

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
LAMP CORD.

MAGNET WIRE.

"NEW STANDARD"

THE "AUTOGAS

DRY BATTERIES

BATTERY
For Portable Servicp
Best Wade.

Are the Standard of

ROEBllND

DRY

"

is

the

OUR NAVY AND THE
WORLD.
An experience

of

many years

manufacture has
given this battery the supremacy it holds over all others.
in dry batlery

POWER CABLES.

OFFICE WIRE.
TELEPHONE CABLES. «
JOHN A. ROEBLINC'S SONS CO.,

TRENTON,

AGENCIES AND
BRANCHESACtNCIES
ANO UKAN^nba.

It is

'*^" ^'""<-

CHICAGO.
PHILADELPHIA.

made

in

all

standard and

For Automobiles, Launches, and

special sizes.

N. J.

j^^ FRANCISCO.

the best dry cell ever made.

They are

work where compactness

WM.ROCHE

CLEVELAND.
ATLANTA.

is

all

INVENTOR AND SOLE MANUFACTURER,

9

42 VESEY STREET,

NEW YORK.

^

KrLife
'

"^

S^vitcKes
Adjusta^ble Contacts

ALL SIZES

OUR PRICES are RIGHT
Let us send vou our new bullecovering our complete line.

tins,

:

WE ALSO MANUFACTVRE

:

Steel Conduits ^T\d
Distribution. Boxes

Panel Boa^rds
SwitchboQLrds
Conduit Bxjshings

The Bossert

Electric Construction
UTICA.

NEW

YORK:

R. B. Corev,

Co

N. Y.. U. S. A.

CHICAGO: W. P.
Havemeyer BideC. W. Bonea.rd, 78 Bay St.

TORONTO, ONT.:

BOSTON:

Crockett. 211 Jackson Blvd.

SAN FRANCISCO: John

R..

Cole, 33

Ignition

a requisite.

F. B. Smith, 170

Second

St.

Summai:

WESTERN ELECTRICIAN

24

May

30.

1903

.•At-tN't'vr nTTT

PflT£Nr<5

PENDING.

STONE PIPE
FOR UNDERGROUND CONDUIT.

OFFICES:
29-94 LA SALLE STREET.

FACTORY
AND LINCOLN STREETS.
:

I8TH

AMERICAN STONE CONDUIT COMPANY,
O M C /V O O
.

I

WRITE FOR SAMPLE AND PRICES.

Self-Flashing

YOU SEE

DID

SIGN LAMPS

BENJAMIN

ELECTRIC

Factory, 141 S. Clinton Street,

They have concealed within
the ordinary Edison base a wonderful mechanism
which flashes the lamp up and down from 1 to 16
any Edison socket.

fit

candlepower

at

irregular

intervals.

an independent unit, and runs on

The
of

effect

its

is

startling.

its

Each lamp

own

CHICAGO,

get-atable

is

MFG.

NEW YORK

ILL.

timecard.

DEAD BEAT

MOVEMENT

waterproof, foolproof, non-

and non-adjustable, and guaranteed for

a

Same

as used in our
higher priced instru-

ments.
There is no excuse for
any one buying poor

THE PHELPS CO.
50 State Street, DETROIT, U.

There

is

Street,

CITY, U. S. A.

Baby Switchboard
Instruments are

"Each lamp has a skedoodle

Mi iiiiiiiiiiiiii i Siii»«»M >w^>

27 Thames

JEWELL

is

year.

ii

CO.,

Eastern Office,

own," as Pat Murphy says.

The mechanism

IT ?

Our exhibit of Wireless Clusters and Electrical Specialties on
sixth floor of Auditorium Hotel, Chicago.
If you did we should hear from you soon.

M»MW

meters when the

BEST

S. A.

«B

M>

w ww w
«

«

»>»

IS $15.00.

M >«>»« M« WMWWMMMMMMM

No Higher-Class India-Rubber

Insulation

|

^
'

For Wires and Cables than

HABIFRSHANA/
Authorized Manufacturers of th*

IX
11

::xii

TTUI

\A/IRE.

The India-Rubber and Cutta-Percha

Insulating Co.,

i

MAIN OFFICE, Glenwood Works,
Sales Office,
ID Cortlandt St., New Yorlc.

YOIMKEI

g;;H^:!K:^v::::»:^^'::^^^^^^^TO:::H»»::::^^^'::::»^^'K:H»

Y.
f MM «> MMMM
t M i> M tll »
;::k : ;hk
—§<>•>•

•>

.,

IM-

(1092S)

i

May
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LINK-BELT
OVERLAPPING

PIVOTED BUCKET CARRIER
(PATKNTEll)

A

machine will automatically deliver coal from track hopper
to bunkers and ashes from under boilers to ash pockets.
It occupies little space, insures cleanliness and saves money.
It can
be adapted to a wide range of special conditions.
single

THE LINK-BELT TELESCOPIC ASHES ELEVATOR
delivers ashes from
level of sidewalk

basement

when

to

wagon on

and drops below

street

not in use.

THE TRANSMISSION OF POWER BY MANILA ROPE

LINK-BELT MACHINERY CO.

i i

DIAMOND H"

>

IOTL.Y IVIODERIM
UPIME

L-L
"Open"

or

"Closed"

for Cleat or

Concealed Work.

Covers Lined Throughout, with
Dial

Indicating.

Sheet Mica Insulation.
to Facilitate

Dial,

Removable,

Connecting Up.

TME MAR
302 A,sylum

Fibre.

IVI

>

S-treet:,

<3> "DIAMOND
ELECTRICITY FOR ENGINEERS.

H"

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,
510 Marquette

Building,

SUSPENSION
ACNETIC
STANLEY RECORDING WATTMETERS.
NO REVENUE LOST.

NO WEAR.
NO FRICTION.

ALL CURRENT USED RECORDED.
of good Information
Send for description and book
A ROUT M E T E R S "
full

£i

STANLEY INSTRUMENT

CO.,

EUROPEAN OFFICE, 23

GREAT BARRINGTON, MASS.,

U. S. A.

Boulevard des Itallens, Paris, France.
Francisco. Cal., Los Angeles, Cal. and Seattle, Wash.

SALES AGENTS

<g>

FOR PACIFIC COAST— JNO. MARTIN & CO., San
FOR COLORADO, IDAHO, MONTANA. NEW MEXICO and WYOMINfiTHE HENDRIE 4 BOITHOFF M'F'ft & SUPPLY CO., Denier,
FOR MEXICO— VICTOR M. BRASCHI & BRO., Mexico City.

Col.

•

•

OH

—
WESTERN ELECTRTCIAX
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The Standard

For inside use "O. K." two-conductor glazed braid telephone wire. Made with weatherproof compound, insulated
and glazed cotton braid, with trace thread in one conductor,
then twisted; carried in Chicago stock in Black, Maroon and
Nut Brown colors, No. 18 B. & S. gauge copper. Costs less
than many rubber wires of greatly inferior qualit_\'. Does not
::

;:

::

::

::

the "Exchange" time and money;
because every lamp is perfect.
Sure to fit.
Sure to burn. The life is extremely long
running into years.

:;

TELEPHONE MANUFACTURERS. ELECTRICAL SUPPLIES.

SOFT
GREEN
VOLT

•

AMMETERS,

-t^mJIw!

For Testing Batteries and Battery

*poaT„

Circuits,

Locating Faults,

'

Grounds,

etc.

BKLIABLE.

ACCURATE.

78-80 Cortlandt St.

KI^W YORK,

A VERY SOFT MICA FOR COMMUTATOR INSULATION.
We are the original and largest Importers of this quality and have direct
connection for our supply.
If you have not used this quality let us send
you a sample order. Prices lov^est in the market. ALL OTHER QUALITIES.

EUGEIVR MUIVSRLL

COIDPAKT,

Gale's Commutator

Compound.

The Osbgrn-Morgan Company
CLEVELAND. OHIO.

The Only
will

keoDthe Commutator

Article

qood condition an* prevent cutting.

In

EOc. per sciclc •S.OO per dozen

CO.

FliXTURES
GAS & ELECTRIC
/O ru

&

CHICAGO AND NEW YORK.

N. Y.

BEARD5LEE CHANDELIER! MFG

J.

CHICAQO OFFICE, MONADNOCK BLOCK.

Enclosed Arc Lamps
FOR ALL CIRCUITS.

Send for Circular.
L. M. PICNOLET,

EDISON.

General Electric Company, Harrison, N,

CHICAGO.

MICA

POCKET SIZE.

to get the

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

ELECTRIC APPLIANCE COMPANY,
Street,

for Visual Signals.

They save

Be sure

92 and 94 W. Van Buren

1903

EDISON TELEPHONE LAMPS

THE NEW TELEPHONE WIRE.

rot or deteriorate.

30,

ThM

Will Prevent Sparking,

Absolutely will not

sum the brashes.

tOendSite. for trial stieb.

FOR SALE BY ALL SDPPLY HOUSES OR
Mole nannraetnrers.
»ow. 100 WaatUnstoD Mtreet.
.

-"-"^ TRADE.

ClUimi 9 on
X||.i
• HICLCnnJlll S Ull.a

DJLZJ^L.Jt^f't^

OHIOAOO.

—

MARTIN MALEY, McNAMARA BROS.
ELECTRIC SWITCHBOARDS,
VERMONT SLATE SLATE AHD MaRBLE.
MANUFACTURER OF ALL KINDS OF

FOR ELECTRICAL USE.
Switchboards A Specialty. ZZ\^^.
FAIR HAVEN, VERMONT.

Fair Haven, Vt.

WE MAKE

A SPECIALTY OF

MIATURE
From Two

to

m

LAMPS

Eight Candle Power

mm
V-

for Multiple or series burning.

•;.-

,,r/?

^EMD FOR CATALOGUE

Tie RflODey-Westlmry Electric Lamp
154 E, 23rd street,

-

New

York

Co.
City.

1
—

SIGN FLASHER
IMPROVED REYNOLDS
CENTRAL STATION MANAGERS AND DEALERS

RECEIVED THE

CAN GREATLY INCKEASK THEIR PROFITS BY ADVOCATING THE USE OF THE
jJVIPRnVFD

REYNOLDS FlflSHER.

UNQUALIFIED APPROVAL
FLftSHFD ELECTRIC SIGNS

OF ALL
IT

WHO EXAMINED

DURING THE

CONVENTION.

who are outdoors at night,
therefore, flashed signs are most valuable to
the merchant.
in the world,
Our Flasher is the
and users pronounce it the only reliable.
it ^OVV.
Investigate
It saves half the current.
.\ttract the millions

SIMPLEST

REYNOLDS ELECTRIC FLASHER MFG.

CO., Inc., 221 Fifth Ave., Chicago.

May

30,

FRANK
C. H.
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N. PHILLtPS, PncsiDCNT.

WAQCNSCIL, TncAsuRcn.

EUGENE

F.

PHILLIPS,

ROWLAND

E.

GCNERAL MkNACcn.

C. n.

PHILLIPS, ViCE-PRKS.

REMINGTON,

Jn., Sxc.

NOTE THE EYE

AMERICAN ELECTRICAL
WORKS,
PBOVIBEJSCE,
•

B.

'

27

I.

Vf

354. 5 and 6 Inch
NEW RODLESS ANCBOr'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANI'E, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Store, W. J. Watson. 2fi Cortlandt St.
Chicago Store, F. E. Uonohoe, 82 Lake St.
Montreal Branch. Eugene F. Phillips' Electrical Works.

THE NEW RODLESS

STOMBAUGH GUY ANCHOR

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

12,000

8,000,

Apparatus

THOMAS

J.

JOHNSTON,

W.

SEND FOR 64-PAGE CATALOGUE.

Counsellor at Law,

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

No.

1

1

Pine Stre't,

-

N.

bored

Patent Causes.

NEW YORK

Al

603

CARLETON BLDG,,
new

for

FIELD CLAY CONDUITS.
ALL TYPES.

Multiple Conduits Single.
largo Factorios in East and Westm

MAKES SOIDER FLOW.

Moderate Prices.
Prompt Oeliveriesm

INSULATIVE.
[

ST. LOUIS.

descriptive catalog

Patent Soliciting.

QOLDERING

rnl

I

BRO.

CITY

NON-CORROSIVE

GET

lbs.

the gtxund.

MATTHEWS &

Send

Block.

five feet In

Distributor,

Cambridgeport, Mass.
CHICAQO, Mooadnock

and 15,000

R.I.

When
Electric Heating

Hold

Will

New Yobk

FOR ELECTRICAL WORK.

Write or telephone your requirements and we will
submit samples and prices.

]

Telephone

ECONOMICAL.

FIELD,

C. J.

29 Broadway.

S928 Broad.

New

York.

See page 34.

Big sample free

fortrial.

LUBRIC
Price of 2-oz. can, 20c, each,

The Biggest

Utti,

$1,75 per dozen.

L. B.

ALLEN
CO., inc., Sole Manufactuiers,
1334 Columbia Avenue, Chicago.

HART &

CO.,

CHICAOO.

MOMll%lil''iLoo..

i:^

ALPHADUGT FLEXIBLE CONDUIT

4^^

IHBER6B0UND CONDUIT
'

I— Inner

lining of heavy fireproofed canvas.
proofed cord.
4 Filling- and weatherp roofing

6

—Outer coating protecting

2

— Coating of

compound.

5

weatherproof] ng.

—Outer jacket

fireproofed.

against weather and abrasion.

22cl Street,

CHICAGO OFFICE: 303 Fisher

-

Building,

Wm,

-

New York

M, Porter Western Sales Manager.

NATIONAL CODE STANDARD

—
Insulation Teit,

66,000

Non-Abrative,

Moitture-Pnof,

VOLTS.

Hon-Cornsive,
,

CO.,

Absolutsty

Electrolfsis-Proif,

IS

ALPHADUCT MFC.
522-524 W.

3— Fire-

OUR
CONDUIT

C^

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit eTe^l^^sting. Asphalt never deteriorates.

0.

K." Weatherproof Wire.

Slow

-

Bnrnlng Weatherproof

AMERICAN CONDUIT COMPANY,
MANUFACTURERS OF

and Slow-Bnrning Wire.
Prices

and Samples on Application.
BITUMINIZED FIBRE.

OFFICES:

Phillips Insulated
Office

Wire Co.

and Factory: PA WTUCKET.R.

I.

720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Mac/ Street, Les Angeles, Cal.

(Palenled.)

FACTORIES:
Cheiter, Pa.
Chicago, III.
Loe Angelee, Cal.

.
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WAITED, FOB SALE

a«rf
advertise-

IFAJTT COIiUnN

timilar

vjords or less), S'-JO an
insertion; additional words jc each.

ments

(50

REPAIRS

POSITIOX TTAXTED advertise-

Motors, Dynamos, Arc Lamps, Trans-

ments {jo words or /ess), St. 00 an insertion: additional words sc each.

formers.

POSITION WANTED.
As superintendent or manager of an eN-ctrlcllghi plant by a thoroughly practical and theoretical experienced man In all branches of the
work, loeludlng steam and water power: married and strictly temperate: at i. resent superintendent of a plant. Good references can be
given. Address BOX 20t>. care Western Electrician, bio Marquette Hidg.. Chicago, HI.

Best Work.

MIDLAND ELECTRIC

St.,

Colorado Springs, Colo.

AND SEND FOR CATALOGUE.

Dynamos and Motors.

buy or

sell.

SCHUREMAN & HAYDEN.
140 S. Clinton

St.,

THE SHELBY ELECTRIC

COMPTROLLER'S OFFICE.
CITY OF

Three experienced Incandescent lamp salesmen, bv an old and well-established company not

kee, Wis.

WANTED.
Two good
None

reliable electrical

but experienced

pondence confidential.

TRICAL SUPPLY

men

New Orleans, May

supply salesmen.
wanted.
Corres-

COMMERCIAL ELEC-

CO.. 1007 Market

St

,

St.

Louis. Mo.

FOR SALE.
One 12x14 McEwen center crank engine with
120 H. P. at 110 Lbs. and hi cut-off
and 275 R. P. M. Wheels, 56x12^. Engine is
brand new, has never been erected and ha.-; usual
complement of fillings. Cheap for cash. Addresb FRED W. C- BAILEY, 501 Spahr Bldg.
sub-base.

i8tli,

1—22x33
1—20x40
2—13x21
1—18x36
1—20x42
1—18x42

the hour of 2:30 p. m..
Monday, June 8th, 1903, for the construction of an electric lighting and power

system for the City of New Orleans in
accordance with plans and specifications
on file in the office of the City Engineer.
Deposit Sio,ooo with the City Treasurer,
and his receipt enclosed with bid. Bond
Sioo.ooo.
Hon. W. J. Hardee, City Engineer, will furnish bidders with a blank
form of proposal; no proposal will be
considered unless submitted on such form.
The City reserves the right to reject any

and

all bids.

Frick Corliss.
Mel.

A

V.

4—100

K.

W. Gen'l

I

IM

O

WALSH'S SONS

261 Washington

St.,

ELECTRiccoT
CHICAGO

54*62 3.CLINT0N

THOMPSON,SON&CO.
114-118 Liberty

Street,

NEW YORK CTY.

Davenport, Iowa.

CO.,

FOR IMMEDIATE DELIVERY.
DYNAMOS.

and 36x30 Williams tandem corapounfl engme.
250 H. P. 12 and 24x18 Williams landem compound engine.
250 H. P. 13 and 20^^15 Armington A; Sims
P. 21

compound.
20x18 Erie Ball automatic.
P. 10x13 Frost automatic.

cross

P.

G. E 60 cy, A. S. type
1.100 or 2.200 V. alternators.
G. E., 133 cy. 1.100 and
2,200 V. alternators.
150 K. W.Wood and 50 K. W.. Siemens-Halske 60
K. W., Siemens-Halske 2.000 V. alternators.
200 H. P. Edison 200 V. motor.
Direct current 110 V- generators, all sizes.

180 K. W. and 120 K. W.,

.

120 K. W. and 60 K. W.,

Write for complete stock

ILLINOIS
1625

A Wilcox Watertube Boll,
& Wilcox Watertube BoiL

HEATERS, ETC.

—

300 H.
75 H.

Babcock
Babcock

500-H. P. Excelsior Heater.
300-H. P. Wheeler Heater.
300-H. P. liaragwanatb Heater.
200-H. P. Kroescbell Heater.
150-H. P. Berryman Heater.

1__325-H. P. Heine Watertube Boiler.
2 300 H. P. Heine Watertube Boilers.

600 H.

P.
P.

2—72x18 Tubular boilers, 12.5 pounds.
3—72x16 Tubular boilers, 100 pounds.
3—66x16 Tubular boilers, 100 pounds.
2—60x18 Tubular boilers, 100 pounds.
6-60x16 Tubular boilers, 100 pounds.
1—56x16 Tubular boiler, 100 pounds.
2—54x14 Tubular boilers, 100 pounds.

list

No- 51

MAINTENANCE COMPANY,
CHICAGO.

MARQUETTE BUILDING,

Wrigley's

Celebrated Specialties.

Station.
Pat. Dec. 3

hewark, N.J.

REGORYl

ARC DYNAMOS.
STEAM AND ELECTRICAL
MACHINERY.

Electric.

2— 250-H.
2— 150-H.

ENGINES.
34x60 950-H. P. International Power Corliss,
28x48 750-H. P. Harris Double EccentricCorliss
23x60 450 H. P. George H. Corliss.
20x48 300-H P. Harris Corliss.
18x42 250-H. P. Greene Corliss, Db. Eccentrics.
14x36 135-H. P. Hamilton Corliss.
12x36 100-H. P. St. Louis Corliss.
12x36 100-H. P. Hamilioa Corliss.
24x48 500-H. P. Buckeye Automatic.
15 and 23x17 300 H. P. Mcintosh & Seymour

Kinds.

Grand Central

125 cycles.

voltages.

Write for List of Machines.

.

All Kinds of old belting purchased. Machinery and old material of all kinds bought.
&. CO.,

and

ILLINOIS ELECTRICAL MFG. CO.. PEORIA, ILL.

BOILERS.

of

l_ -r

i

MOTORS & DYNAMOS.
All sizes

STREET RAILWAY, LIGHTING AND POWER.

TUJAGUE,
Comptroller

^Wll

ALTERNATORS.
All sizes in 60

RY. GENERATORS.

Seymour. 1—250 K. W. Gen'l Electric
1— 200K. W. Westlnghouse.
2—150 K. W. Edison bipolar.
1 — 120 K. W. C. 4 C, 6 pole.
1-100 K. W. C. i- C, 6 pole.

bipolar.
bipolar.
P.

1—35 K.W. Ft. Wayne, M.
1—50 K. W. Detroit.

lbs.

Tandem Compound Railway Engine.

Casselton, N. D.,
ELECTRICIAN PUBLISHING COMPANY,
offers for sale at a reasonable price
CHICAGO
Suite 510 Marquette Bldgr**
Will acits Electric Light Plant.
or
for
city
in
whole
lighting
cept
part payment of purchase price, if
"All roads lead to Rome.'
Plant is well equipped
desired.
and doing a good business. Address
all inquiries to BRUCE D. YOUELLS,
City Auditor.
And all business in New York
seems to tend toward^

This great building, which covers
the space of four city blocks, beginning at the corner of 4th Avenue
and 42d Street, is the Metropolitan
terminus of the

3T.

dynamos, motors, meters and transformers
listed by this Company are at tbelr warehouses
ready for Immediate delivery.
Ail

FOR SALE.

Alternators 125-133 cycles, 1,100 volts.
Westlnghouse. with exciter.
1—200 K. W. Stanley Inductor, with exciter.
2—200 K. W. Wood (3 bearings), with exciter.

1— 150K. W. Slaitery

(3 oearlngs). Btg bargain.
General Electric monocyclic.

2—150 K. W.
2—120 K. W. Westlnghouse.
1-120 K. W. General Electric type A. S. 120.
12—120 K. W. General Electric type A. 120.
K. W. Geoeral Electric type A.
K. W. Westlnghouse.
K. W. Wood.
K. W. General Electric A. 60.

S. 90.

K. W. WestlDghouse.
Large stock of direct-current machines.
Send for monthly bargain iheet with complete
All apparatus
list and net prices of machines.
fully guaranteed.

NEV YORK CENTRAL
and

1—400K. W.

90
90
75
60
60

W'riBht Corliss.

W. Westlnghouse.

Repairs AND Segond'Hand Machinery.

until

ELECTRICAL BOOKS.

FOR SALE.

2—
1—
46—
2—

valve.

Fitchburg Corliss.

K.

2— 60 K.W.Edison
5— D62 K.W. T. H.

1—250 H. P., D & W., 150 lbs.
1—250 H. P. Sterling, lEO lbs.
3—300 H P. Climax, 150 lbs.
2—125 H. P. tubular, 120 lbs.
2—100 H. P. tubular 100 lbs.
2—40 H. P. tubular, 100 lbs.

WHITEHEAD MACHINERY

The City

d

Cummer, 4

150

1—18x20 Porter Allen.
1—18x36 Wright Corliss.
2—15x20 Kus-ell. 4 valve.
2-16x16 Erie Ball.
2—13x12 Armington <b Sims.

Columbus, Ohio.

BE

Buckeye.
Buckeye.
Buckeye.

2—75

1903.

Pursuant to Ordinance No. 1717 N. C.
Sealed proposals will be received at
S.
this office

WANTED.

NEW ORLEANS.

CO.. York. Pa.

1—9x9 Xew York Safety.
ENGINES.
2— 20x36x36 Buckeye, tandem. 3-754x7 Westlnghouse.
1—165^x28x27 Buckeye, cross,
BOILERS.
2— 13x22y,x21 Buckeye, cross 1—375 H. P. National, 150 lbs.
2— IIVbxTWxIS Buckeye, cross, 1—267 H. P. AbendrothiS Boot,

1— 13xluxl5

NOTICE.

WANTED.

Competent man to take care of motors, electric cranes and wiring In large manufacturing
plant. Give references, e.xperlence, and wages
expected. THE FALK COMPANY, Milwau-

MORGAN SMITH

2—12x36 Green Corliss.
1-13x20^x15 A. AS.

CO.. Shelby. Ohio.

In the "trust. Applicants will please state age,
experience and salan" wanted. Address BOX
199. care We^stern Electrician, 510 Marquette
Bldg., Chicago.

S.

1— 16i36

Chicago.

One experienced Incandescent lampsalesman,
Address

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. AH sizes, right and left band, are built from patterns per
(ected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating ibe improvement of powers, will tlnd It to their Interest to comei
wlib lis. as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REOUIRBWENTs

Iowa.

SECOND-HAND

WANTED.
at once.

1903

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Oes Moines,

CO.,

30,

M'CQRMICK TURBINE.

Best Prices.

Invite correspondence
POSITION WANTED. Wewith
those wishing to

In the West by a practical electrician, nineteen vears' experience; fully qualified to lake
charee of lighting station or rei»alr shop: thoroughlv familiar with all leading systems: able
to Install plant or make all necessary repairs:
desires a position where It may be considered
permanent to the right man. Age 38. hlehest
reference. Address F. WALTON, 5 S. Weber

May

is

LINES

the center of the hotel, resi-

dence, club and theater district of
the second city of the world.

reach

by the

it

To

see that your ticket reads

New York Central.

A copy

of the 4(i-page illustrated catalogue or the •Four Track Series," New
York Ceniraly books of travel and education. will be sent free, post-paid, toany
address on receipt of a postage stamp,
by George H. Daniels. General Passenger

Aeent. New York Central A Hudson
River Railroad, Grand Central Station,
New York.

Insulated Arc

Iron Pipe Conduit Bender.

Lamp

THoSb Wri^lev

& Co-

soo-soeoearbornstreet, Chicago,

ill.

REPAIR SHOPS
EDISON COMPANY
CHICAGO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,

Machine and Carpenter
Work of All Kinds

""'^''Correspondence Solicired

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

'

May

CHAPMAN

|t|u.

AKRE5TER

BliGHTNlNG
_

WESTERN ELECTRICIAN

1903

30,

iLEPHONE&TEI.ECBAPH LIMES

i

MiNNESOTa ELECTHIC C O.
MXNNEiU'oias Minn'
iPiVriaCTED MAHCH 3,1903
.
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We Buy or Sell

APPARATUS
For
tKree hundred kilowatt 8Llterr\aLting unit, consisting of
one 300 K. W. Stanley, two-phase, 60-cycle, 2,400-voIt aherna-tor, directly connected to a 16-32x24 Mcintosh, Seyn\o\jr
& Co. vertica.1 cross-compound engine.

ALTERNATORS.

GOOD

SIX

One
One
Ooe
One
One
One

250 I\. W. General Electric, 2,400 volts, 50 cycles, three-pbase.
200 K. W. General Electric, 2,300 volts, 40 cycles, three-pbase.
180 K. W. General Electric, 2.300 volts, 60 cycles, single-phase.
180 K. W. Westinghouse 2,200 volts, 60 cycles two-pbase.
150 K. \V. Westinghouse, 2,300 volts. 60 cj'cles, single-phase.
150 K. W. Stanley, 1,100-2.200 volts, 133 cycles, two-phase.
Two 120 K. W. General Electric, 1,040 volts, 1^5 cycles, single-phase.
One 120 K. W. General Electric, 2,0S0 volts, 125 cycles, single-phase.
One 90 K. W. General Electric, 2.300 volts, 60 cycles, single-r^ase.
One 75 K. W. Stanley, 1,200-2.400 volts, 133 cycles, two-phase.
One 60 K. W. Westinghouse, 2,200 volts, 60 cycles, two-phase.
One 60 K. W. Westinghouse, 2,200 volts, 60 cycles, single-phase.
Ooe 45 K. W. Westinghouse, 2,200 volts, 60 cycles, single-phase.
Three 35 K. W. Thomson-Houston, 1,100 volts, 125 cycles, single-phase.

RAILWAY GENERATORS
Two 500 K. W. General Electric, 6-pole,
Two 300 K. W. General Electric, 4-pole,
Two 225 K. W. General Electric, 6-pole.

Attacbment Plugs out of every half-dozen.

THERE ARE NO BROKEN CAPS.

PAISTE

H. T.

CO.,

New
aOT A CATALOG?

CUcago.

Philadelphia.

'"ti

111

CATALOGUE

O-

No

UI

O

14.

ui

ec

et

1

Glcctrical

_
'

O

o

Supplies.

.

a.

0.

3

manbaiian
j

u
M

H
M
3

1.ci3iGoiilaii(lt

New

1

When

in

position

the
Electrician.

The Franklin Model Shop
Experimental -work for inventors;
anything In metal from a single
piece to a complete working model.
Apparatus for colleges- Exhibition
models. Intiodnctlon samples of patented articles. Special tools for making metal novelties. Inventions perfected. Drawings and designs worked
out from Inventors' ideas. Send for
ciixiular 16.

PAKSErL & WTSED,
W.3l£t Street.

^^^^^^^^^^v

V^^^^^ft^l^^V

"""

New

Tark.

00
^n
^^

-"

-'-'

01

CD

C9

CO-1

US.

Rewound

speed,
speed,

CENERATORS-500
TwoT.
FourT.

Volts.

H.. 500 K. W.
H., 270 K. W., arranged to

be driven
with a single pulley clutch coupling on each
side of pulley.

One General

Electric, 250 K. W.
OneWestinehouse, 175 K. W,
Two General Electric. 100 K. W., 4
Two General Electric, 100 K. W., 6
Six Edison, No. 60, 175 K. W.

pole.
pole.

Six T. H., D62.

One Edison No.

20, 60 K.

W.

GENERATORS-

I

1

O

Volts.

Two 210 K.

W.. G. E. design. 14 pole, for direct
connection, at a speed of 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

ALTERNATING GENERATORS.
One 750 K.W., WestinglioQse

60-cycle, 2-phase,

2,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100 K. W. G-E. 3 phase, 60 cycle generator,
comolete.
Two 100 K. W., G. E., 1100 volts monocyclic,
complete.
One 60 K. w., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, com,

plete.

STREET CAR EQUIPMENT.
One hundred and eighty 25

H. P. motors,

new

and complete with pinions, gear and gear
cases.

One hundred and eighty "K"
Twenty-tive K-2 Controllers.

Simb engine.
K. W. Westinghouse 6-pole, 250-volt generators, each with 9x10 Ball and W'ood

Two 25

ControllerB.

ENGINES.

ENGINES.

search of a

125-131

V^Hi^B

a>

engine.

advertise in

Western

CB

Fields

generator, with 13sl2 Buffalo Forge engine.
Brand new.
One 50 K. W. Commercial, 6-pole, 125-Tolt generator, with 8^-13x12 Armington &
Sims tandem compound engine.
One 50 K. W. Eddy, 4-pole, 125-volt generator, with 13x12 Harrishurg Ideal engine.
One 50 K. W. unit, consisting of two 25 K. W. General Electric, 4-pole, 125-volt generators, with one triple expansion vertical engine.
One 30 K. W. Eddy, 4-pole, 125-volt generator, with 10x12 Watertown engine.
One 25 K. W. GeneralElectric, 6-pole, 125-toU generator, with 9%xl0 Armington &.

street,

^^^

lUB^^^ ^^^^HH

500-550 VOLTS.

tandem compound engine.
One 60 K. W. Eddy, 4-pole, 125-volt

YosK.

tt
3
.

Armature

DIRECT CONNECTED UNITS.

ikctricalSupplvGo.

^ft^l
i^ifl^K
i^l^^Bitt
mKBI^^l ^^I^^^HH'

TELEPHONE

K. W. Westinghouse, 8-pole, 500-550-volt generator, with 18-30x16 Westinghouse compound engine.
One 130 K. W. General Electric, 8-pole, 125-volt generator, with 12-20x16 Erie Ball

ILLUSTRATED

^ ^mm

^ff*'

^iiikr
l^raB'

RepairShop

One 200

H IT
M
u
3

3

OPEN DAY AND NIGHT

300 R. P. M.
400 R. P. M.
speed, 465 R. P. M.
One 200 K. W. Westinghouse, 6-pole, speed, 510 K. P. MTwo 200 K. W. General Electric, 4-pole, speed, 425 R. P. M.
Two 180 K. W. Westinghouse. 4-pole, speed, 535 R. P- M.
One 110 K. W. Eddy, 4-pole speed, 600 R. P. M.
Two 100 K. W. General Electric, 4-pole, speed, 650 R. P. M.
One 100 Iv. W. Walker, 4-pole, speed, 750 R. P. M.
Two 100 K. W. Edison, bi-polar, speed, 620 R. P. MOne 90 K. W. Thomson-Houston, 4-pole, speed, 700 R. P. M.
One 80 K. W. General Electric, 4-pole, speed. 700 R. P. M.
Two 80 K. W. Detroit, bi-polar, speed. 620 R. P. M.
Five 62 K, W. Thomson-Houston, type D. speed, 900 R. P. M.
One 50 K. W. Brush, type Q. speed, 1.050 R. P. M.

York.

^IMB

flB^^^^^fc
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CO
CO
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^^BIHHB^^&
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Power Hovise Eqviipmerwt

finds

^^^^fl^k

i^m

Centracl StaLtion a^nd

A wlreman always

m

M

and 60x60. Cooper cross-compound,
non-conaenslng, new, never shipped from

Six 36

One
Oue
One
One
One
One

26x48 Harris Corliss, 500 H. P18-34x48 Cooper Corliss, cross compound. 500 H. P.
23x48 Harris Corliss. 400 H. P.
20x36 Hewes & Phillips, 200 H. P,
18x48 George H. Corliss. 250 H. P.
16x42 Providence Greene. 200 H. P.
Two 18-30x16 Westinghouse compound, 250 H. P. each.
Three 18^4x18 Armington & Sims, 250 H. P. each.
One 1854x18 New York Safety, 250 H. P.
Two 10-18x20 Payne tandem compound, 150 H. P. each.
One 13-19x15 IMcIntosh. Seymour A Co. tandem. 175 H. P.
Two 14x13 Armington & Sims. 150 H. P.
One 14x14 Rice automatic, 125 H. P.
One 13x12 Armington & Sims, 125 H. P.
One 12-20x12 Westinghouse compound, 100 H. P.
One 12x12 Kew York Safety, 100 H. P.
One 10^4-16^x12 Armington &Sims cross compound, 100
One 9x16 Rice automatic, 75 H. P.
One 12x10 Westinghouse Junior. 75 H. P.
One 8x10 B. F. Sturtevant, 40 H. P.
One 7x8 Payne, 20 H. P.
Three 6x5 Westinghouse .Junior, 12 H. P. each.
Two 5x4 Westinghouse -Junior, 6 H. P. each.

factorv.

One 30x54 St. Louis Corliss.
Two 24x60 Lane & Bodley.deilgned

for rolling

mill work.

28x60 Pennsylvania Iron Works Co.
20x48 Wbeelock.
20x48 Double Wbeelock*
20x42 Wheelock,
14x42 Hamilton Corliss.
Two 21x18 Armington it Sims.
Four 16 and 22x22 Houston, Stanwood & Gam-

One
One
One
One
One

ble, cross-compound.
Five 12 and 20x16 tandem compound Ball,
11 and 17x14 cross-compound Ideal.
9 and 16x12 tandem compound Ball.

Two
Two

One 8 and 13x12 tandem compound

Ball.

Three 17x18, bkinner, with air cylinders attached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic Russell.
One 15^x15 Armfng'on A Sims

high speed

simple automatic. 270 R. P. M.
One 15x15 Armington A Sims simple automatic,
270 R. P. M.
One 13%xl5 Armington & Sims high speed
simple automatic. 300 R. P. M.
One 14x17 Fisher, new.

H. P.

BOILERS.
Four 66x18 with 66 4-inob

tubes.

A

completa

battery at a great bargain.

ROBT. FERRIS' BOOK

ON METERS
so SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
ITTELLS JUST WHAT SOtVIE

Three 66 x 14. with 66 4- nch tubes.
Two 72 in. x 18 ft., wiih 66 4-inch tubes.

Direct current generators and motors. 110, 220 and 500 volts.
Alternating-current motors, 60 and 125 cycles.
Brush and Thomson-Houston arc generators all sizes.
Babcock & Wilcox and water tube boilers.

Five 60x16

One 60

men who handle

the pliers.
Sent prepaid on receipt of $1.00,

Address

ELECTRICIAN PUB. CO.,
BIdg,,

P.HICAGg,

Ferris Wheel, electrically driven.

—A

complete Edison 3-wire

I\. W. capacity.
be profitable to wire or write us giving
reauirements of machinery wanted or for

p ant of 300
It will

SEND FOR BULLETINS GIVING ITEMIZED

LISTS.

Charles E. Dustin Co.
11

510 Marquette

ft.

AT A BARGAIN

PEOPLE THINK THEY KNOW.
tlie

high pressure boilers

FERRIS WHEEL.

Transformers, arc lamps, street railway motor equipments.

IS

Written expressly for

ft.

Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. p. Hazelton.

—

Broadway, NEW

YORK.

Storehouse:

ORANGEBURGH, N. Y,

sale.

1;

John

a.

stewart electric co.

430 Sycamore

Warehouse
LUDLOW, KV

Factory and

Offices:
St,

CINCINNATI, QHIQ.

WESTERN ELECTRICIAN

30

A REVOLUTION

May

FUSES!

IN

CHEAPE R THAN
THE CHEAPEST.

BETTER THAN
THE best/
L.

30, 1903

IVIoBRIDE ''ARKL-E:
NON-ARCING.

2

^"

ABSOLUTELY SAFE, EFFICIENT,
CONFORMS WITH UNDERWRITERS' REQUIREMENTS.

POPULAR AND SUCCESSFUL BECAUSE
It

gives the maximum efFlciency at minirnum cost.
especially adapted to the old open-link cut-outs-

It is

it makes theni safe.
ju<'tthe thing for tablet boards and fusible knife
switches.
Is creating the greatest sensation in the trade.

It is

It

MADE FOR 125 AND 250 VOLTS.

FROM

6 TO 30 AMPERES.

McBRIDE
MFC.
CO.,
Woodbridge
DETROIT, MICH.
I

ALL OUR WIRES

E.

I

St.,

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

Crimshaw.
pass inspection aod carry the above

NEW YORK
114, 116

&

TRADE-MARKS

INSULATED WIRE COMPANY,

MAIN OFFICE:
118 Liberty St.,

New

.vrj
1

on our

York.

r"

SAN FRANCISCO:

BOSTON:

BRANCHES: ],„CHICACiO|^^^

7 OtiB St,

-13

Second St.

.

* ^."

.

G.

I.

Co.

PARAGON
DESK

BRAG KEt
BULLETIN 262

»:

lain vi^Sk^^u red

w^

by

General Incandescent Arc Light Co.
NEW YORK,
CHICAGO.

U. S. A.

ST. LOUIS.

DENVER.

CHICACOOFFICE REMOVED TO

1218-19

CLEVELAND.

CINCINNATI.

BOSTON.

SAN FRANCISCO.

MARQUETTE

PHILADELPHIA.

BUILDING.

May

30,
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Diehl

Fan Motors

New

High-Speed Ceiling Fan,

Artistic Design, Noiseless in Operation, Perfect

Oiling System. Efficient, Durable. Special

We make

Nyssa Blades, 2 or 3 Speeds.
other

styles, all prices,

years' experience assures

12

Our 15
we make the

all

good.

you

that

Best.
Our

HART

$c

CO.

I

702-I 704

Monadnock

Fans are the best sellers because
BIdg.,

they never give trouble.
If

n

10,000

THE UNITED STATES OF
POPULATION OR OVER.

for

STATIONS

IN

THESE TOWNS.

Guard and
is

is

a great money
to every one

^ViLne 13ra>^keG

Shaft Piiiley

Can be installed on *
Desk, Bracket or

MESTIC BRANDS.

it.

j,

Trunnion

USING

prices.

'Pulley

HAVE ENCLOSED LAMPS.

Carbons.
IMPORTED AND OTHER DO-

send

Pitman

who

440 Using Columbia

best fan,

Worm Wheel

HAVE NO ENCLOSED LAMPS.

handles

most

catalogue and

Deflector

maker

to sell the

,Worm

the talk of the trade.

It

and

COLEMAN

The

IN

CENTRAL LIGHTING

you want

attractive

CARBON FIGURES
TOWNS

New Desk and Bracket

of

any T

n:iake.

Vane Connecting

Send

for

Strip

further

Guard Support

information.

Adjustment Hole In Support

Detail

Cut

of

Coleman Ouard.

THIS TELLS THE STORY.

Diehl Manufacturing Co.,

NATIONAL CARBON GO.

BRANCHES:
New

York,

Bostoa,

Pblladelphia

Elizabethport, N. J.

——
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We

NAZI
TELEGRAPH APPARATUS

Manufacture

Vr

//

i-j-^^^^^WBP

This Set Costs S50.00

F.

O. B. Factory.

Comprises Complete Sender and Receiver,

Stationary

for

or

Portable Work.

Write us for Anything Pertaining to Wireless Telegraph Apparatus and Supplies.

We can furnish you separate parts, or any special parts that you may require. Spark Coils, Coherers, Relays, Registers,
Recorders, Automatic Tappers. We can furnish you prices on Special College Sets, Students' Sets, and also on our Special
Commercial Wireless Telegraph Sets, for short-distance or long-distance telegraph. Write us for pamphlet and circular.
If you are interested in the Wireless Telegraph, the Clark Wireless System has shown its merit in all tests and requirements. We can fill your orders for high-grade apparatus.

THOS.

E.

CLARK WIRELESS TELEGRAPH & TELEPHONE

GO.

r, IVIICIH, \j. s. A..

20th CENTURY

T & CO..
1702-1704 Monadnock BIdg.,

...CH

Northern Wisconsin Resources.

H. KILLEN, Land

&

First

Ry.,

—VIA

'

—TO

VIRGINIA,

NOETH AND SOUTH

CAROLINA.
For rates and information apply to
I.

MILWAUKEE, WIS.

P.

SPINING, N. W. P. A. C. & 0. Ry.
234 Clark St., Chicago, III.

ORKS outer AND EASY. RECPS ITS LUSTER. HOLDS OLD TRAOE AND M/IKES N E ^. DOES
ETEPioRATE. Established IB YEARS. Sold e(y AGENTS AND DEALERS all oyeR the-

U.S.

."CLISMEB ALL

Spring will soon be here and
will want a launch, a tail
boat, a row boat, or a canoa.

you

and Third Tuesday Each Month

CHESAPEAKE AND OHIO RAILWAY

Industrial Com'r;

JAS, C. POND, General Passenger Agent,
Wisconsin Central

LAUNCHES

HOMESEEKERS' EXCURSIONS

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timberand splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc, are yours for the asldng.
tunities

W.

ICACO.

LET US FIT YOU

OUT.

RACINE BOAT
MANUFAGTURING COMPANY

METAL POLISnrwlo™.

METALS. S=iMCnr'.

Mr « Too-. C-ic-co. S«« Fba^c.cq

Z95.

E. Washington St. lNDIftM*PDLIS. InD

.ackawanna
Railroad

BOX

Theie &re the si^ab prompt &nd true
Th&t Di&ke ibfi ioumey lafe for you
Over the bed of b&llut rock
That keeps the trains from jar and shock
That smoothly run both day and ni£ht

On

the dustlesi

The
craft.

13,

ideal

Tb«

Speedj,

gentleman's pleasure

finest

safe,

RACINE, WIS., U. S. A.

launch that

fioats.

simple and reliable.

Road of Anthracite

LAUNCH,S 150.00
FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00
15 FT. FISHING

ALL SIGNALS OPERATED EXCLUSIVELY BY

EDISON PRIMARY
BATTERIES
Known
Formerly

as Edieon-Lalande.
IN BOOKLET NO. 4.

FULL DESCRIPTION

EDISON MANUFACTURING COMPANY
Fadory, ORANOf,

NEW JERSEY,

New Vork

U. S. A.

Cbluio

Otnct, 30(

WAB*SH AVENUE

Ofllc*,

83

CHAMBEIS STREET

16 FT.

Send 10 cents
trated

for 8o-paga illnt-

catalogne giving

tba truth

ID detail about tha beil boats built.

May

30,
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LIGHTING
AND
Direct

POWER

33

SYSTEMS

and Alternating Current Generators

in

sizes from 15 to I0,000 K.

THE MARK

We

W.

THE MARK

OF

OF

DISTINCTION.

DISTINCTION.

build

and furnish

Complete Power Plants
everything required

Prospective purchasers are invited
with our engineering staff, for which no charge will
be made.

in

to consult freely

their construction.

BuUock Engine Type Generators, Plant

of

Republic Rubber Co., Youngstown, Ohio.

BULLOCK ELECTRIC MFG. CO.
jn

CINCINNATI, OHIO,

U. S. A.

SCHEEFFER INTEGRATING

WATTMETER

TYPE E FOR ALTERNATING CURRENT

TYPE F FOR DIREOT CURRENT CtRCUITS

DUST AMD BUG PROOF
IMPROVED CONSTRUCTION
TYPEF.

Moving parts aro extromoly
insuring a highly sensitive

light,

and

ac

curate meterm

WRITE FOR PRICES AMD DESCRIPTIVE
UTERATURE.

DIAMOND METER
COMPANY,
Peoria,

III,,

U. S. A.

DIRECT CURREMT.

WESTERN

34
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Ht|

GET

r
HART &

Monadnock

CO., 1702-1704

Bidg.,

THE STERLING VARNISH

Brough.m

CO.,
ffi

St.,

IVI

COMMUTATOR

Sterllns Black Air Drying Tarnish,
Sterling Black Core Plate Varnish.

CO.,

ALLEN

:miE!=^A:IjXsE3]>r

Sterling

Pittsburg, Pa., U. S. A.

LUSTR E CIVINC
M U tat R
c OMPOUND

CHICAGO.

STERLING
EXTRA INSULATING VARNISH.
Extra Black FlnUhing VamUh,
THE STERLING VARNISH

30, 1903

Blacklrlars Road, Salford, Mancliester, England.

=ttlBBl^Afellli
SAVE YOUR COMMUTATOR.

New Dynamo

Tenders' Hand=Book.

By
aa6 Pages,

"My overloaded motor commutator is la excellent coaditioD, thanks to the ALLEN Stick
Lubricant. Commutator and brushes are nicely polished with that deep brown lustre."
Ao. 931.

Big sample stick free

BADT.

P. B.

Flexible Cloth Binding.
5 1-3x3 inches. Price $1.00.

140 Illu5tratlons.

Size of

Price: Small stick. 36c. each, $3.75 doz.; Large stick, 60c, each, $5.50 doz.

Type Page

ALLEN
CO., inc.,
££^1334 Columbia Avenue,

L. B.

NEW

See page

sole Manufacturers,

BOOK, much more complete than the
This is, as the name indicates, a
old one, with all the information, instructions and rules which are required bj
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies uf the old Dynamo Tenders
Hand-Book told, and over 10,000 of the new.

Chicago.

HigK In tKe Air
Amid Storm and Wind

Electrician Publisliing Co.,
510 Marquette Buildloe, CHICAGO,

THE TURNER
DOUBLE JET

GASOLINE

TO
will

make

R.

CH ES

a lineman's

work much

easier.

These torches are superior to all others for
electricians' and lineman's work. The Double
Jet construction of the burner generates the
degree of mechanical heat, and the wind has little
effect on them. They are unequaled for Brazing, Tempering,
Annealing, Fusing, Soldering, or any work requiring heat.

maximum

Send
for

THE TURNER BRASS WORKS

Citalogne

23 N. FrSLnklin Street.

\J
''

CHICAGO

S

SAFETY " RUBBER COVERED
WIRE AND CABLE
FOR EVERY ELECTRICAL SERVICE.

THE HANDY ELECTRICAL DICTIONARY
BY W.

L.

WEBER, M.

22s PACES, SIZE

2!^ X

B. CHICAGO
AI-IS-rilM & OO.,
REPRESENTATIVE.

A/I.

THE SAFETY INSULATED WIRE & CABLE

E.

6 INCHES.

WORKS:

®'°**^ Binding, - - - - 25c.
lexible Leather Binding, 50c.

H?

Price:
This

i

of Price.

sio Marquette eidg., Chicago.

Electrician Publishing Co.,
"The Recognized

Authority on Wiring and Construction."

this year's edition o( tbe

For Electric Light and Power.
I.

E. E., Electrical Engineer and Inspector.

ADOPTED
By the Fire Underwriters of the United States.
By Cornell University, Stanford University and other Technlcal Colleges and Schools.
By over 27.000 Electrical Engineers, Central Station Managers
and Wlremen.
,

BECAUSE

It Is

the only book on Wiring and Construction kept strictly

up
It

to date.

contains

all

the necessary Tables, Rules, Formulas and Illus-

trations.
It settles disputes,

and

if

N. Y.

VSi

PRIVATE CORPORATIONS.
Political

and Business Management Compared.
By

M

.

J.

FRANC ISCO.

band-book.

Standard Wiring
By H. C. CUSHING,Jr.,A,

CO.,

MUNICIPALITIES

The universally adopted National Electrical Codeexplalned
and lUustraled la

8TBEET.

A NEW BOOK.

a practical book in a conveaieDt vest pocket size; alike suitable for workmao, student or anyone employed or interested in the electrical science. It contains
clear, concise definitions of every used electrical term or phrase and is sold at a price
within the reach of all.
is

Promptly Mailed on Receipt

114-116 I.IBKRTY

tayonne, N.J.

referred to before wiring will prevent

Tables showing cost of lights furnished by Private Companies and Municipal Plants.
A list of Municipal Plants sola or abandoned.
Average cost by the two systems.
Experience of Municipalities who own plants.
Legal and official opinions from a large number of the most prominent men in tbe nation
Editorials opposing the system from nearly all the leading journals of the U. S.
All statistics to date.

Any Company doing

street

ligliting will

want

tiie

data

contained

in

ttiis

bool(.

Sent postpaid on receipt of price,SI.OO.

EL.ECTRICIAIM F>UBI-ISHIIMO
510

MARQUETTE BLDC, CHICAGO.
IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

disputes.

Highest Awards at National Export, Central Canadian,

Flexible Leather Cover (pocket size), St .00.

Pan-American and Cliarleston Expositions.

Sent post paid upon receipt of price, by

Electiiciai PuBLisiiiia Co.,
CHICAOO, ILU

Jio Harqu.tte Building,

MONARCH
247-249 Pearl

FIRE APPLIANCE CO.,
New York City.

St.,

May

30,
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PHOENIX :^: GLOBES
^^ ^m^ ^^ 1^^. ^^

i

m

^^ ^^ H^^^

Gi
LJiJU GLODt^^*^
^pi"^^^^
^pl^^^^Hi#H
Unsolicited

testimony

from the largest users
of Inner

and Outer

Use them
and
You will
Say

Globes prove that

We
Claim

PHOENIX QUALITY

they are

and EXCELLENCE

they are

the
Best.

are of the HIGHEST

the
Best.

STANDARD.
Try them and be convinced.

For C<3od Globes for Any Service Write

THE PHOENIX GLASS CO.
NEW YORK.

l^u^'

PITTSBURG.

CHICAGO.

WESTERN ELECTRICIAN
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can
CO., New York

OLJR catal-oolje:
:iMi

EDWARDS
&
WESTERN

ELECTRIC

New

CO.,

York.

Eastern Selling Agents.

ELECTRICAL BOOKS
Make your book purchases from
West.

the only large stock of electrical books carried in the
If you do not find what you want in the
write for complete and up=to-date book catalogue.

Prompt shipments guaranteed.
following

list,

Price.

Price.

cloth binding
$1.00
Badt's New Dynamo Tender's Hand Bools, cloth binding.
1.00
1.00
Badt's Incandescent Wiring Hand Book, cloth binding
1.00
Badt's Bell Hanger's Hand Booli, cloth binding....
Badt's Electric Transmission Hand Book, cloth binding.
1.00
Dobb's The Inspector and Trouble Man, cloth binding
1.00
Steven's Mechanical Catechism, cloth binding
1.00
Hawkins' Catechism of Electricity, leather binding
2.00
2.00
Practical Electricity, leather binding
3.50
Thompson's Polyphase Electric Currents, cloth binding.
1.00
Varley's Electro-Magnet, cloth binding
2.00
Buckley's Electric Lighting Plants, cloth binding
binding
Electricity
Made
Simple,
cloth
1.00
Haskins'
1.25
Haskins' Transformer, cloth binding
Houston's 2-volume Electrical Dictionary, half leather, very
cheap, half price
6.00
Watson's Electrician's Handy Book, cloth binding
2.50
Trevert's Armature and Magnet Winding, cloth binding.
1.50
Trevert's How to Build Dynamo Electric
Machinery, cloth
binding
2.50
Trevert's Experimental Electricity, cloth ^^ding
1.00
Trevert's Electricity for Students, cloth binding
1.00
Trevert's Electric Railway Engineering, cloth binding
2.00
Allsop's Bell Construction, cloth binding
1.25

Trevert's Electrical Measurements for Amateurs, cloth binding
$1.00
Allsop's Telephones, Their Construction and Fitting, cloth

Webb's Telephone Hand Book,

.

.

.

.

.

.

.

.

binding
Allsop's Bell Fitting, cloth binding
Allsop's Induction Coils, cloth binding
Bell's Electric Power Transmission, cloth binding
Bell's Distribution for Electric Railroads, cloth binding
Cushing's Standard Wiring for Electric Light and Power,
leather binding
Hanchett's Modem Electric Railway Motors, cloth binding.
Houston & Kennelly's Electric Transmission of Intelligence,
cloth binding
Houston
Kennelly's Electrical Measurements, cloth bind-

1.25
1.25
1.25
3.00
2..50

l.OO
2.00
i.oo

&

ing

Houston
Houston
Houston
Houston

1.00

&
&
&
&

Kennelly's
Kennelly's
Kennelly's
Kennelly's

Electric Heating, cloth binding
l.OO
Electric Arc Lighting, cloth binding. 1.00
Electric Motor, cloth binding
1.00
Electric Street Railways, cloth bind-

ing

Houston
Houston
Houston

&
&
&

Kennelly's Electric Telegraphy, cloth binding. .
Kennelly's Electro Therapeutics, cloth binding. .
Kennelly's Electricity Made Easy, cloth binding.
Merlll's Electric Light Specifications, cloth binding
Wiener's Dynamo Electric Machines, cloth binding

l.OO
1.00
1.00
1.50
1.50
3.00

ANY OF THE ABOVE B^OKS SENT PREPAID ON RECEIPT OF PRICE.

ELECTRICIAN PUBLISHING CO
SUITE 510
^

*'

"

""

„._.___

MARQUETTE

BUILDING, CHICAGO.
.

..

J

)

J

J

J

J

J

J

J

_|

J

i

j

j

J

^
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vms^rnv

AR[YOU
The quicker way

to

Loom

get

it,

is

to

WALRATH

a

install

MONEY

rOR

The

gas or gasoline engine.

WALRATH is strictly high

in

every respect, and speaks for

a

result of its

crowded with
It is

high merit, our factory

two and three

in one,

ders,

with

typ^.

Well adapted

throttling

and

either

governor,

to all

and especially designed

lines,

itself.

As
is

orders.

made

ing service,

grade

vertical

power purposes,

for electric

light-

municipal or private

will produce as

cial light as that of

cylin-

good a commer-

an automatic steam

engine.

One
by

who

of our customers

this cut, states

it

costs

recently installed an outfit, as

them only one cent per Kilowatt Hour,

whereas city current usually costs from seven to
If

interested send for catalog

"W"

and

shown

fifteen

cents per Kilowatt Hour.

prices.

xm^s&

MARINETTE IRON WORKS MFC. COMPANY
MARINETTE,
WIS., U. S. A.

1200 Flster Bldg.. Chicago.

AGENCIES

:

STR0N6, CARLISLE & HAMMOND

CO.. 61 Frankfort, Cleveland, Ohio.
Francisco, Cal.

JOSHUA HEKDY MACHINE WORKS, San

KEYSTONB ENGINEERING CO., Farmer's Bank Bldg,, Pittsburs.
MacKAV ENGINEERING COMPANY. 149 Broadway, New York City
MacKAY ENGINEERING COMPANY, 100 Boyllton St., Boston. Mass

WESTERN ELECTRICIAN
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AN ECONOMICAL SUBSTITUTE
for

Chimrvey

Dra^ft

MECHANICAL DRAFT
COSTS

only one=third as

BURNS

much

cheap fuel

INCREASES

boiler capacity

RESPONDS

instantly to sudden

more steam
INDEPENDENT of wind or

demands
Is

for

weather
Is

to old or new
plants as auxiliary to or as a
substitute for a chimney

APPLICABLE

B. F.

STUR.TEVANT CO.

NEW YORK.

BOSTON. MASS.

PHILADELPHIA.

CHICAGO.

LONDON.

2-211

ONE

HORSEPOWER

ILLION

-OF-

&

Babcock

Wilcox

Boilers
ARE

IN

DAILY USE

IN

ELECTRICAL CENERATINC PLANTS.
They are used

in

a greater percentage of

than any other single detail of steam machinery of any one make.

SEND FOR OUR BOOK "STEAM."
BRANCH OFFICES:
BOSTON, 3S Federal Street
PHILADELPHIA, III0-III2 North Am.

SAN

BRANCH OFFICES:
BIdg.

The Babcock & Wilcox

l-RANCISCO, 32 First Street

PITTSBUROH, 1218 Frick Building.
NEW ORLEANS, 339 CamHelet Street.

85

Liberty

St.,

NEW

YORK.

Co.,

CHICAOO, I2IS Marquette Blag.

ATLANTA, OA., 817 Equitable BIdg.
CLEVELAND. 706 New England BIdg.
MEXICO CITY, 7 Avenlda Juarez.
HAVANA, CUBA, II6V. Cttlle de la Habana.

May
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ALUS C HALMmS

========================^^
SUCCESSOR TO
THE EDWAED P. AlUS CO.,
ERASER & CHALMERS,
GATES IRON WORKS,
MILWAUKEE. WIS.

CHICAGO, ILL.

CHICAGO,

'

CO

'

DICKSMT M'F'G

CO.,

SCHANTON, PA.

ILL.

SOLE BUILDERS OF

Reynolds = Corliss Engines
FOR ALL POWER PURPOSES

Largest
Stationary

Engine

Ever
Built

Reynolds' Combined Vertical and Horizontal Electric Light and Street Railway Engine

We

have furnished eight of these engines for the Manhattan Railway Co., New York (The Elevated) Power
New York Rapid Transit R. R. (The Subway) Power
Station.
Each engine is rated at 8,000 H. P, for its most efficient load, and is to be capable of operating continuously under a load of 12,000 H. P.

Stations, and are furnishing eight of these engines for the

Special Engines for Street R'y

and Electric Light Purposes

SOLE BUILDERS OF

Nurnberg Gas Engines.

BRAETCH OFFICES:

HEW YORE,

Riedler

GBNERi4.I>

Pumps and

Air Compressors

BRANCH OFFICES:

OF'F^ICB

SAN FRANCISCO, Hayward

Broad Ejchaoge Eldg.

BOSTON, Board of Trade Bldg.
PirrSBtme, rrick Bnilding
JONHEAPOLIS, Com Exchange Bldg.
DENVEE, 1649 Tremont Street

SALT LAKE CITY, 209 S.W. Temple St.
SPOKANE, Wasidngtm

CmCA60,^#IIl..U.S.A
LONDON, ENG.,

160

Dashwood House

JOHANNESBURG, South

Africa

Bldg.,

SEATTLE, Lumber Exchange Bldg.
CHARLOTTE, N. C, Trust Bldg.
NEW ORLEANS, Hennea Bldg.
ATLANTA, GA., Equitable Bldg.
B0TTE, MONT., 51 E. Broadway

WESTERN ELECTRICIAN
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EDWARD

GREEN, in 1845, recognizing that hot water going into the boilers would save repairs, and that hot gases escaping
through the chimney could be made to heat that water, originated a device that is now known to the world of boiler users as the

J
^

GREEN'S ECONOMIZER.
Successful

from the

start,

we

find fifty-eight years after, over 350,000 boilers equipped

Economizer. Takes the water from the hot well at J J0°, heats it above the
evaporative point, and returns it as feed water to the boilers all through the waste
gases and saves from JO to 20 per cent in fuel in every one of the plants so installed.'

with

this

—

—

What it may mean in
may be understood by

the

ELECTRIC LIGHT and ELECTRIC

POWER PLANTS

reading the following

RECENT INSTALLATIONS:
Laclede Power Co.,

St. Louis,

Rhode Island Co., Providence, R. L
Chicago & Milwaukee Electric Co., Chicago, 111.
Georgia Railway & Electric Co., Atlanta, Ga.
Columbus Railway Co., Columbus, O.
Rochester & Eastern Rapid Ry. Co., Canan-

Mo.

North Jersey Traction Co., Newark, N. J.
Jersey City, Hoboken & Paterson Street Ry.
Co.,

Hoboken, N.

J.

Springfield Street Railway Co., Springfield, Mass.
Glen Cove Electric Co., Glen Cove, L. L
St.

Joseph Railway Light

&

Power

Co.,

daigua, N. Y.

Auburn & Interurban Railway Co., Auburn, N.Y.
Newport & Fall River Street Ry. Co., Newport,

St.

Joseph, Mo.

Denver Tramway

Co.,

R.

Denver, Colo.

It is

well worth investigating

of asking

L

— to the extent

for free booklet, at

any

event.

THE GREEN FUEL ECONOMIZER
MATTEAWAN,

Sole Manufacturers in the U. S. A.

''^i

fw

i..*.
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Hi

Ji.
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N. Y.

.. *

f ww

n ipijFwpu'w^'in

i.i<iiiaii

ipi^^il^^riBP

The Telephone Hand Book,

New Dynamo

Tenders' Hand Book,

BeH Hangers' Hand Book,
Incandescent Wiring Hand
Electric Transmission

Book,

Hand Book

Comprise the famous Western Electrician Hand Book Series.
Price,

by mail, postage prepaid.

$1

CO.

A VOLUME.

Electrician Publishing Co.,
510 Marquette Building, Chicago.

n

mi ypiiyi W
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THE VICTOR TURBINE WATER WHEEL.
lN

»F3l^/INO
OUR OTHER
Its high speed, close regulation, great capacity,
high efTlciency, perfect cylinder gate and steady
motion will particularly commend it to ail contemplating developing plants of this Icind.

SPECIALTIES ARE;

STEAM and POWER PUMPINB MACHINERY

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

':^

INTERESTED, WRITE

STILWELL-BIERGE

&

SMITH-VAILE GO.

DA.YTON, ^HIO.

NEW YORK.

PHILADELPHIA, 619 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON. 97 Queen Victoria Street.
CLEVELAND, 1116 New England Building.
AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

141 Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS, 304 Hennen Building.
BALTIMORE, 1607 Contlneatal Trust Building.
E. F.

MAGNET WIRE

THE WORTHINGTON

"DESISTANCE

rods of Dixon's Graphite
give high resistance in contracted space.

^^
Any

size, any resistance.
and booklet 125.

ROUND,

Ask

JOSEPH DIXON CRrOIBLE OOMPANT,

for

Jersey City, N.

Wmtmf

Tube Sectional

-

BOILER

sample
J.

SQUARE

AND

End or
Side Fired

RECTAN-

GULAR.

/f/BHE-CfiAPHim
I

commutator]

TRADE MARK.

SLiNUTACTURED BY

Columbus insulated Wire and Brass Co.

COLUMBUS, OHIO.
Send your Book Orders

^^:;.J

'

,

to

k

i>tVT-V\l?.B.\Cta\H5i

\/

There's

and labor going up,

our system of Underground

Steam Mains.
can increase your

electrical

can increase your

receipts.

business.

can defy competition.

We have the only meter
250 heating

system in use.

plants in successful oper-

ation.

Write

for

our pamphlet.

AMERICAN DISTRICT STEAM

LOCKPORT,
Mention Western

A
HU

II

Electrician.

BRICK-'WORK.Bent Tubes, Screwed
Joints, Gaskets or I<eaks.

60 S. Canal

the only thing for electric companies to do

You
You
You

Compact, Economical, Durable,
High Pressures, with Safety.

New

the price of fuel

install

BOOK.

NEW YORK SAFETY STEAM POWEB

CAN YOU KEEP UP?
to

SBND FOB
ODB

SISSWakefield St.,Gerniantown, PHIUDELPHIA.

510 Marquette Bldg., Chicago.

is

Friction

HOLMES FIBRE-GRAPHITE MFC. CO.

ELECTRICIAN PUBLISHING CO.,

With

No

with the Fibre-Graph Ite Commutator Brash.
Being 90perceQt,p'jre graphite, It InBorei low
rcBlstance^no Bparking under avarying load, and
longer wear.
TLere is no greasing required.
The Fibre-Graphite 1b therefore the most economic brush OB the market. Send for price liBt.

N. Y.

CO.

York.

Boston.

St.. Cblcago.

Philadelphia.

CO.,

III.

San Francisco.
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We

know

all

May

owner and the annoyance

the expense that scale causes the

30,

1903

occasions the

it

The laboratory of this company is one of the most complete in the United
specialty is made of the careful and economical treatment of boiler waters.

Chief Engineer.
States.

A

U

'>4SI=JwMr I liWL<
H4

27-34 RIALTO BUILDING, CHICAGO, ILL

KOG4KR,

A Square

Inch of Scale Prevented is

In Ciquid

I

Worth More Than a Square Foot Removed.

Compound

International Boiler

DISC ELECTRIC FANS

J-JLJ-'

Telephone: Harrison 3930 and 393 1.

F>r-«»sl

Powder

I

i

Forms

or Brick

Attacks the mineral conla'Ded in the water, destroys the hardening
and prevents them from forming into scale "it removes rust,
prevents corrosions and piitinp. and preserves the Iron. It Is free from
acids O' anything; that can destroy the Iron.
It is death lo stale and scale formers.
It is a pure compound, and is
worth much in reduction of fuel cost. Ii is sent on trial and approval.
qualities

May we send our treatise

?

iniernaiionai Boiler CotnpountI Com,
45 and 47 Market
F&lrba..nks, Morse

;g.trademarks

jThe

"

(SL

Street, Chicago, III.
L&ke City. Genera^l Agents.

Co., Salt

Phosphor Bronze SmeltingCo.Qmited.

2200 washington ave.,philadel.phia.
"ELEPHANT BRAND PHOSPHOR-BRONZE'

I

INGOTS,CASTINGS, WIRE, RODS,'SHEETS, ETC.

— D E LT A

'4c7/>/,r-^.ha,?r-

VX

CONVENTION,!

N. E. A.

Boston, July 6 to

A FAN OF UNEQUALED STRENGTH
AND EFnCIENOY, COMBINED WITH A
MOTOR SUITED TO THE REQUIREMENTS OF THE SEVEREST CONDITIONS
Send tor Circular Mo. 1B3

TRIPS.

%NeW)Jork.Chicago^
IS

WABASH

MouisKH

THE SHORT LINE

$19.00-*or

the round

With membership

copy of

for a

SUiAfMER TOUR BO'OK,
many attractive summer vaca-

tion tours, with maps, rates,
illustrated folders telling all

Y.

etc.,

also

about the
X. E. A. Excursions to Boston and Epworth League Excursions to Detroit m
July.

F. A.

PALMER. Asst. Gen.

Pass. Agt.
311 Marquette BIdg.,

Chicago,

lrip-$19.00

111.

fee of $2.00 added.

THROUGH SLEEPING CARS
STOPOVER AT NIAGARA FALLS

DETROIT, MIGH.

By depositingreturn portion of ticket with Joint

LOMDOM.

CHICAGO.

SUMMER VACATION
Write the undersigrned

10.

outlining

American Biowrer Company,
MEW YORK.

ME TAL

CASTINGS, STAMPINGS Rnd FORCINGS
ORIGINAL andSoi-eiMakers in the' U.S.

Agent, return limit of September
may be obtained.

1st,

1903,

American Club Meals in dining car, ranging
from 35c. to $1-00. Slid-day Luncheon 50c.
Also service

JEFFREY

FOR CATALOGUE,

ELEVATING,
CONVEYING,

POWER

JOHN

THE JEFFREY MFG.-CO.
COLUMBUS, 0.

TRANSMISSION

ft

la carte.

For detailed information, address
113

Adams

Y.
St.,

CALAHAN,
Room

298.

Oeneral Aeent.

Phone Central 2057

SAMSON TURBINE
The
the

QUICKER

LOWER

its

the

SPEED

COST.

of a

MANUFACTURERS
Contemplating establishing plants
West should take advantage
of a location on
In the

GENERATOR

The SAINISON has

a

quicker speed for a given power, than any other
turbine built.
If you expect to DIRECT CONNECT generator to turbine shaft, we can certainly
save you considerable e.xpense in your installation.

Chicago & North-Western Ry.

WRITE DEPT. D FOR

JAMES LEFFEL &

CATALOC.

CO.,

SPRINGFIELD, OHIO,
U. S. A.

which reaches the famous

WATER POWERS,
COAL FIELDS,
IRON ORE RANGES,

HARD AND SOFT
LUMBER DISTRICTS

:^;it»»j^=t.
KNOWN rvlETHOD

of the

THE ONLY

OF
KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.MASON
Manager.

4-13

West and Northwest, and

aflFords the best

means of transpor-

tation to the markets of the world.
fOB futfTMER PARTICULARS APPLY TO

CO.

WESTERN UNION BuiLDING. CHICAGO.

MARVIN HUGHITTJr..

E. D.

Frtight Traffic Mgr.,

CHICAGO.

BRIGHAM.

Gen' I Freight Agent,

"

:

May

30,
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ARNOLD ELECTRIC
1

BRYAN, WILLIAM

POWER STATION Co,

M. Am. Soc. M.

H.

[

Crumb, W. H. & Company
Engineers

E.,

KOHLER

Contractors,

TELEPHONE ENGINEERING AND

Consulting Mechanical and Electrical
Engineer.

Engineers, Contractors for Complete
ElecoHc Plants. Results Guaranteed.

43

I

CONSTRUCTION,

Lincoln Trust Building, ST. LoniS.

Monadnock

1263

Btdg.,

-

BROS.,

Contracting Electrical Engineers,
Lighting Power Railways,
1804-1806-1808-1810-1812 Fisher Building,

Chicago.

CHICAGO.

m^s^^^s^^mi'^'ssssmiimamis^^s^ms^iis^

FELT, CHAS.E.&CO.
Mechanical and Electrical

MICHAELS & HILLY,
CONTRACTING

Engineers,

Mannfactarers of Slow Speed Dynamos

AND ELECTRICAL ENGINEERS,
and UotorB.

1155-56 Monadnock

Blk., Chicago.
Speoiflcatlons, plans and estimates Tor electrical installations. Inventions developed.

CO

Secondary Transformers for Bells
and Annunciators.
& 62 West Van Boren Street. Chicago,

III.

^^^^^^gS^^-^
W.

E.

BAKEB.

BAKER, W.

E.

& CO.

BUTTERFIELD,

J.

Humphrey,

F.

ELECTRICAL ENGINEER AND CONTRACTOR.

ELECTRIC RAILWAYS,

NEW YOEK.

W. CABaiAN.

M. C. Hartuan.

L.

^

Co.,

""

Telephone Harrison 3698.

CHICAGO.

in

Marquette Building, CHICAGO.

STANTON, LE ROY w.

e.

Consulting Telephone Engineer.
and Supervlsloa of

e.

Plans, Specifications

In-

Btallation of complete telephone plants.

Mpmliers American Institute of Electrical Eopi?ei-p. American Society of Mechanical Engl-

When

I

1220-21

Special Reports on Telephone
Properties and Apparatus,
I

411 Electrical

Bldg., Clereland,

search of a

position advertise in

JJ

ii

ST. LOUIS.

rers. American Socit'ty of Civil En^aeers.
Madison. Wis.
ENGINEERS.
EXPERTS.

BROWN,

804 Fisher Building,

Chemical Eldg.,

,

88 La Salle Stbbet, CHICAGO.

CHAS.

1305,

Jackson, Dugald C, c.
Jackson, WilliamB. M.

]

CONSULTING ENGINEERS,

Contracting Electrical Engineer.

Water Works Steam Plants. Electric Light,
Gas and Street Railway Plants.

Electric

Suite

Carman, Chas. Whitney

&

SCHOTT,

W. H.,
ENGINEER AND CONTRACTOR,
Specialties—Central StationHeatingPlanta,

Central Lighting Stations,
Power Transmission.

Cable Constmctlon and Underground Conduit
Construction a Specialty.
Room 505, H3 Adams Street. CHICAGO, ILL.

C.

H.,

CONSULTING ENGINEER.

Complete Telephone Exchanpes Built and Material Furnished.

170 Broadway,

Long OlBtance Phone Central 2^8.

Henry

the

Big Four

Western Electrician.

World's Fair Route

KOKOMO TELEPHONES

From the

Leading Cities

of

Always Up-to-Date.

Ohio, Indiana

WE MANUFACTURE

Illinois

and

SWITCHBOARDS, TELEPHONES

To

Louis

St.

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

Write for Folders
Warren

J. Lyacb,
Gen'I Pass. Agt.

W.

KOKOMO

p. Deppe,

Asst. Gen'I P. A.

TELEPHONE AND ELECTRIC

CINCINNATI, OHIO.

MFC. CO.,
KOKOMO, IND.

Subscription

Blank— Foreign.

FRONT VIEW.

THE HEART OF THE
Q

Automatic
Telephone

m

System
IS

IT IS

m
u

z
<

op
2f

X

THE OPERATOR

CT

;

IDAY.

Always Alert

UJ s

Never Tired or Idle
Never Cross or 111

-15

U
zs
DC
U
h
(0
u
^

>•
to

Automatic Electric Co.

"^

i

Wfcf^

U. S. A.

THE MONSQN

I

electrical

PURPOSES
PLAIN OR
ENAMELED.

BURMAH SLATE

PORTLAND,

NIE.

>
3
u
z

CO.,

610 Marquette Bldg., Chicago, U.S.A.
Gentlemen
iHclosed find ||;°°, for which please send THE

WESTERN ELECTRICIAN

(fl

Always Accurate

«% m^mm
Vl
AIL
J\l_ll
I r

ELECTRICIAN PUBLISHINC

a.

^^

THE SWITCH.

CHICAQO,

.1903.

^

CO.

(i

o
D
U

weekly to the following address

for

^

months; this order to go into

.J

°!:

with current number.

"=

^g
it

Name.
Address.

<

$5,00 a Year

X
u

$2.50 6 Months (26

(52 Numbers)
"

)

effect

'
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YOU WANT

IF
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•a*a

iiij

THE BEST TELEPHONE ON EARTH

••••

•••

•••.

Txjngsten MoLgnet Steel te
^^Remy'^ Brand.
I
...

«•••

I

••»
»•.

•a«a
••••

YOU CANNOT AFFORD TO OVERLOOK OUR

••••

permanent magnet

::is
••••

SPECIAL OFFER

jiij

steel for

high-grade telephones.

Sjjj
••••

Can.

A. C. Leslie

dv Co..
Morvtreal.
AGENTS FOR NORTH AMERICA.

::::

jji;

'"....•>..........................................•...•»....................»..*«

A

"INTERNATIONAL"

[POSTAL

TELEPHONES

£ WILL5J

UNEQUALED

STAND

All connecting wires, binding posts and terminal screws fully concealed.
^'o exposed metal parts form a pan of the

any time.
Tbe onlv instrument

circuit at

[DBRINGj;

of

its

kind on the

market.

TpQllcmiftDP clear, distinct and far-reacblng,
lldUolUiLlDl impoislble to deteriorate.
Every distinct part of our equipment is made
strong and durable.

e

S'X\

WRITE

SWITCHBOARDS £!S,\?LfSs^P^Lamp Signal
FOR ANT SIZE ESCHASQE.

II

TODAY.

Telephones that Challenge the

World's past Champions to an

OUR DRY BATTERY WALL

•'International'* Contest.

SET.

STERLING ELECTRIC

CO.

Harrison and Clinton Sts., CHICAGO, U. S. A.

610 WILSON AVE., CHICAGO,

PHONES

150,000

solicited.

METROPOLITAN TELEPHONE & ELECTRIC

INDIANA.

OVER

Correspondence

INTERNATIONAL TELEPHONE MFG.

LEICH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

COMPANY,
LAFAYETTE,

"International" apparatus embodies In tbe
construction of the parts many new features of
vital importance to the durability and efBciency
of a plant.

IN

CO.,

ILL.

DAILY SERVICE

SWEDISH-AMERICAN TELEPHONE COMPANY,ch.caoo
SEE THE POINT?
GASOLINE MOTOR CASTINGS
-FORBICYCLES, AUTOMOBILES,

Subscription Blank— Domestic.

AND LAUNCHES.

LOWELL

MODEL

CO.,

NORTH CHELMSFORD, MASS.

•-I9Q3-

Z
<
o

2^
2h

ELECTRICIAN PUBLISHING

LITTLE JOURNEYS

CO.,

resorts
will

510 Marquette BIdg., Chicago.

a.

than

lake

be more popular this summer
ever.
Many have already

arranged their

>

to

and mountain homes

summer tours

via tlie

Gentlemen:

OS
yi

u
z

UJ S

Chicago,
Inclosed find

g °o

^^^

^^^^^ p,^^^^ ^^^^ j^f yffSJf RH ElECTRICIAN

weekly to the following address

^ months

z

;

this order to

go

into effect
and many more are going

with current number.

likewise.

you
LiJ

St. Paul

Railway

12
for

Milwaukee &

iOU

just

h

to

do

Booklets that will help

to plan your vacation trip have
been published, and will be sent

on receipt of postage, as follows:

Name-

(/)
"Colorado-California," six cents.

"In Lakeland" and

"o

o
<
o
X
o

Address$3.00

1 Yeir

(52 Numbers)

$1.50 6 Months (26

"

)

"Summer Homes,"

six

cents,

"Lakes Okoboji and

F, A.

Spirit

Lake." four cents.

MILLER,

General Passenser Agent,

CHICAGO.

:

May
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Those Who Have Tested Ours
AND "THE OTHER KIND,"

Portable Desk Telephone

Will Not

Be Surprised

At Tliis

Statement.

BEAUTY,
^

Isn't It ?

IT ?

proving

our

apparatus,

going on

tlie

theory that
is

HAVE BEEtfJOLD IN OHIO

\

I
Simply by constantly im-

even the best
enough.

tMnall other
makes!combined
rcoLunBU5
/

I

Iy

not good

80%pFTI1EINDEP|ENDENT TOLlIsTATIONS

j

One
One

Write us for Latest Prices.

KEUoee Switchboard & Supply
Green and Congress

Sts.,

346 Broadway,

Electric Building,

NEW YORK.

CLEVELAND.

Compii^y
E. C.

Write

for our Bulletins covering that line
of apparatus in which you are interested.

CHICAGO.
Keystone Telepbone Building,

PHILADELPHIA.

requires Capital,

Price.
Quality.

LEWIS, State Representative, Columbus, Ohio.

STROIVIBERG-CARLSON TELEPHONE MFG. CO.
Gen'l and Eastern Sales Office:

ROCHESTER,

It

-

jSTRQMBERG^CARLS^N

HOW DO
WB DO

INTflEPASTrEAR^MORE^

Electrical

Sales Dept.

CHICAGO,

N.Y.

ILL.

'Bution" Type Telephoive Transmitter.
Louder, clearer and better

Knowledge and Good Mechanics,

in

every way than the "Solid

as well as Patience, to maice a

back". Let us

SUGCESSFULTELEPHONE.

tell j'ou

about

it.

Send for BooMbU

AMERICAN
GENERATOR

CENTRAL
ENERGY

TELEPHONES GALL
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAH
39

ELECTRIC

TELEPHOHE

THE FAHNESTOCK

CO .

TRANSMITTER

JACKSON BLVD., CHICAGO

74 Cortla.ndt

St..

CO.,

New York

City.

••••»••»«>«*€«••«•«••«» 3»»ai

Buy

Direct

from

OUR CABLE BOXES
made

oi \yi inch finished lumber, all joints tongued, grooved and

are

white leaded, doors framed, hinges
and locking device bolted and
riveted.

OUR SERVICE SWITCH and
FUSE BOXES are asbestos
lined.

No

danger

of fire

through burn-

ing out of fuses.

Painted two

coats of asbestos
paint inside; two coats of white lead
outside; can be furnished with any
make of terminal head.

Lock nut cable

terminals, light-

ning arresters or combination cable
terminals and protectors used by
the largest telephone companies.

Estimates promptly furnished.

E. J.

Manufacturer

the

NOBLETT

Made

according to Board of Fire

Underwriters' specifications.

Our

specialty

We make

is

yearly contracts.

up and carry stock, ship-

ping as required.
Order our Calpa pins, substitute
for locust.

We

make

special insulator pins for high voltage transniissinn

CO., 898=902 35th St.,

line.-;.

CHICAGO.
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MORSE CEDAR

POLES.

CO.,

SAGINAW, MICH.

PACE & HILL CO.

E.

!A>

Wmen
CEDAR

COMPANY,

TIE

Figuring

want your inquiries

a<wa»i)

'="'-"

POLES
FOR
PRICES

A. P.

HOPKINS &

'"ISiSlT.'''

8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. lone,
7 in. and up tops. Must be moved.

Large stoclcs Michigai White Cedar
Poles. Write for Prices.

519 W. 22d

St.,

Chicago,

CO.,
III.

BookPROMPTOrders

about tbem.
Get

ATTENTION.

GIVEN

Unemeu.

SONS,

TIES.

FRANCIS BEIDLER &

TOOLS.

a copy now. FREE.
Headquarters for Linemen's Tools.
87-89 W. Van Buren

&

STERLING & SON,
MONROE, MICH.

CO.

ESCANABA. MICH.

HATHIAS KLEIN

C.

Pole Yards in Michigan.
Wholesale Producers for 20 years.

IDAHO POLES

Pendleton &GILKEY

tells

.

CEDAR

PRODUCERS. MlNNEAP0LI5,MlNN.

of iQtereBt to all

"

Minn

on

WRITE

It is

APPLICATION.

SUPERIOR CEDAR & LUMBER CO.,

ENQUIRE OF EITHER.

'jr.ToX'a'o'i?.'"'"""'

CEDAR

Our Tool Book

PINE AND FIR.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Eichange, Minneapolis.

.^. POLES

LINE BUILDERS'

LONG LEAF

Chemical Building.

™SrS' POLES

POLES, TIES, POSTS.

STANDARD

ft.

SPECIAL PRICES

1235 Guaranty BIdg.

MINNEAPOLIS, MINN.

W«

80

ARMS.

ST. LOUIS.

CEDAR POLES
%i's\kl^''^"'
UPON

of all sizes.
Let us quote you prices.

PRODUCERS.

to

30, 1903

CROSS

BERTHOLD
& JENNINGS,

WHITE CEDAR.
IDAHO CEDAR up

{Ta^eWHITE^S'L^i

May

Electrician Publishing Co.,
St,

CHICAQO. ILL.

Suite

610 Mamuene

BIdg.,

CHICAGO.

White Cedar.

f CEDAR POLES

Michigan Poles PERRIZO & SONS,
Good Stock.

Quick Shipments.
-

Daggett. Mich.

THE

Valeniine'Clark Co,
234 La

Sails Streot,

TEMPTING PROVIDENCE!

CHICAGO

Sending valuable men out on Crossarms thai are full of knots.
You deserve to be lied up with law suits.

<»K-r p-i_o«*io.A ^iistac cs^o^s.^^iwis
THE STANDARD POLE & TIE Co!,''b05 VENEZUELA BLOG.. NEW YORK CITY.
BROOKSVILLE. FLA.

YARDS!

Uy^ —

PInconnIng, Mich,

'^

New London,

Green Bay^ WIb.

Wla,

WILMINGTON,

- ~~«.^--^-..

POLES
(WHITE CEDAR.)

WRITE FOR PRICES.

THE

0. C.

LUMBER

VULCAN MICH.

CO.,

N. C.

Southern Cedar
NO ROTTEN BUTTS.

::

Are the Best.

POLES

LARGE STOCK.

MiCHICAN WHITE

.1
PROMPT SHIPMENTS.

D.W. PHELAN,

277 Broadway, New York

zzM SWITCHBOARD
=r«j & SUPPLY

KELLOGG

CO., Chicago.

w

Y
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CEDAR--PDLES
BROS. CO.
LINDSLEY
(MICHIGAN POLES) CHICAGO.
ADDRESS

^

OUR POLE MOTTO
good

•a»>» »«—

OI_ES
BLDG

)

.

CH

I

CA50

|

Give

———————•>—i«——a—
POLES.
IDAHO
CEDAR
LOW
LONG LENGTHS A
MALTBY LUMBER COMPANY, 509 PHOENIX BLOCK, BAY

F>

TRIBUNE

INQUIRIES TQ GENERAI. OFFICES

stock, for quick shipment, at reasonable prices.
us your name and get the prices.
is

BROS. CO.
THE LINDSLEYSPDKAN
E. WASH.

(WESTERN

CITY, MICH.

•
S
X

SPECIALTY.

PRICES.

VAons. IDAHO.
i

WESTERN LUMBER & POLE

CO.,

-

Malii Office,

DENVER, COLO.

TEN YEARS'

LOCUST PINS

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER. EXPERIENCE IN MAKING
us to know what we are talking about when weassuie you that our pins will shed water
a difference In timber. Ours the
better, and last loncer than others. Then th^re
better,
cm iicD I iiiincD on merchants' national enables
Dii
CAROLINA LOCUST PIN & MICA CO., Franklin, N. C.
.
m. rULHItn LUnif en UU., bank bldg., Chicago. best that grows.
is

fit

IDAHO, WISGOMSiM,

MIOHIGAM

......

CEDAR POLES

POSTS, POLES. TIES AND EVERYTHING
YARDS IN IDAHO ANI> AT WASHBUKN. PI.l'MMKK

JOHN.

H.

FOWLER

IN

^
,,
««:...
D
Offices.
Branch

.

J

Washburn. Wisconsin, and

|

sp^i,,^^ ,,35^i„g,„„

ELECTRIC

LIGHT,

TROLLEY.

WHITE CEDAR

AN"I>

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.

FOR TELEPHONE, TELEGRAPH,

BRULK,

WI.SCONSIX.

FOWLER-JACOBS

CO.

i2<^Ca)Jv- 'V>yCU.4K
IKIsUam^
~
.';

•;

.

POLE DEALERS ADVERTISING
IN

THE

WESTERN

ELEC-

WHITE CEDAR POLES'

TRICIAN OBIAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

L Brooks

Hall

TOMAHAWK,WIS.

LOW

LARGE STOCKS

WHITE AND'

DAR POLES

CHICAGO LUMBER

& COAL CO.

II29-30-3I LUMBER EXCHAN6E
1,000 7.J^CH 25s TO MOVE AT A

TORRE
CEDAR CO.,
CLINTONVILLE, WIS.

H. M.

YARDS AT:
-WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
WrIlB Us for DelKored Prices.

MINNEAPOLIS, MINN.
LOW PRICE.

CEDAR

Largs Stock Constantly on Hand

PRICES

POLES,
POSTS,
TIES,

LOUD'S SONS CO., Au Sable, Mich.

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber of Commerce, CHICAGO,

ILL.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY

BROS.' SPUR, MINN.

Idaho Cedar Poles shipped direct from Idaho.

Oregon and Washington.
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SUBSCRIPTIONS.
STEVENS

With January ist bega.i tine tliirty-second
volume of tlie WESTERN ELECTRICIAN, and
during 190J it will complete its sixteenth and the
first half of its seventeenth year, the paper having been founded July 2, 1887, and continued
under the present management for this entire

MECHANICALCATECHISM
PRACTICAL KNOWLEDGE
FOR

New and

Original All Modern Machinery fully described and explained. Tecbnlcal
Points made Clear by Word and Drawing, Quaitlons and Answers
for Civil Service Examinations, etc.

SUBJECTS TREATED:
WATER, STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION. TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS. STEAM GAUGES. LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND. CROSS COMPOUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTO.MATIO AND
CORLISS ENGINES, CONDENSERS. JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR. REFRIGERATION. ABSORPTION AND COMPKSSSION METHODS. BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS. VALVES,
TESTS. TABLES. AMMONIA, AMMONIA FITTINGS. LIQUID AIR. MACHINE
SHOP PRACTICE, STANDARD NUMBERS AND RULES, PULLEY SPEED
CALCULATION. SQUARE ROOT. LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGEMENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY. TROLLEY AND THIRD RAIL SYSTEMS. CONTROLLER. ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. HOUSE WIRING. DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS. REVERSING GEAR, THE STACKER.
ALSO, THE ELEMENTS OF ALGEBRA MADE EASY.
336 Pag«s.

»RICI

>I.OO.

We

offer the past as a

guaranty of the
pledge the best efforts of
an experienced and competent staff to the constant improvement of the paper.
The WESTERN ELECTRICIAN is published
for the purpose of assisting everyone interested
In the art.
It is a general electrical and scientific
paper, and gives to its readers all the latest news
and keeps them thoroughly informed of everything that is going on in all the different departIts
ments of the electrical and allied fields.
technical and scientific articles cover all the latest
inventions and improvements and keep the reader thoroughly informed of all that is new in the
art.
Its special articles, written by the most
prominent authorities, as well as its general articles, are of the highest order, and no interested
person can afford to be without the paper.
period.
future,

Stationary and Harlne En^lneen. Firemen, Electricians, notormen. Ic«
Machine Men and Mechanics In Qeneral.

and

in addition

SUBSCRIPTION PRICE PER YEAR OP FIPTV-TWO NUMBERS

240 Illustrations.

In the United States
In Foreign Countries

Sent anywhere prepaid on receipt of price.

$3.00
5.00

SAnPLE COPY PRBE.

Electrician Publishing Company,
510 Marquette

ELECTRICIAN PCBLISDINfi COMPANY,
CHICAGO, U.

Saite 510 Marquette Building,

BIdg., Chicago.

S. A.

t^^^4^^>^^^^4>^^i^^4,^^^^^^4^J>^'^'^,

ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Just the Work for Engineers, Electricians, Dynamo Tenders, etc.
PART

CHAPTER I: Electricity; Positive and NegatiTe: Conductors,
I.
.4on-Conauctors and Insulators; Electro-Motiye Force; Volts; Resistance; Ohms; Current; Am-

CONTEMTS.—

yares.—CHAPTER II: Dynamos; Magnets; Field Coils: Electro Magnets; Permanent Magnets.—
"CHAPTER III: Armatures, Construction of, DUlerent Kinds of; Commutators, How Made and Conaected: Heating of Armatures; Eddy Currents.— CHAPTER IV: The Current: How Produced;
Induction: Series "Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant CurBBnt and Constant Potential DjTiamos; Series and Parallel; Parallel or Multiple Arc System.—
gHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Oandie Power; Operated in Series; Automatic Cut-Out; In Multiple Arcor Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.-CHAPTER VI: The Arc Light: How Formed:
Causes of Unsteadiness; "Remedy; Effect of Shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
l3mps; Cloclcwork Lamps; Double Lamps; Troubles in Lamps.— CHAPTER VII: Commutators
fcnd Brushes; The Brush Commutators; IJnishes; Different Stjles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes- Sparking
At Bruslies; Care of Brushes and Commutators; Flashing.— CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.— CHAPTER IX:
&.merlcan System of Automatic Current Regulation; The DjTiamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature: Diagram of Circuits throuuh Dv-namo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. 8 Brush Draamo; Circuits of Compoimd Wound
Constant Potential Brush Dj-namo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of DjTiamo; Action of Regulator; Howell Pressure Indicator; Diagram of Circuits; Description of Purts and Operation.— CHAPTER XII; Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Reeulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Reguifltor; Circuits In Regulator.-CHAPTER XIV:
Thomson-Houston System of Automatic Current
Regulation: D>-namo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.— CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo: Extra Brush: Resistance Colls and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scal^; Solenoid Meters.—CHAPTER XVII: Voltmeters: Pressure
and Potential Indicators.—('HAPTER XVIII: Testing; Galvanometers: Astatic Needle; DlfferantlalApnaratus.—CHAPTER XIX: Wheatstone Bridge or Electrical Balance; Diagram of Circuits and Methods of aso; Bridge and Rheostat; Roimd Form; Square Form.—CHAPTER XX:
The Magneto as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.— CHAPTER
XXI: Counting DjTiamos Together; In Series; In Shunt; Series, Shimt and Compound Wound Maehlnes.—CHAFrERXXII: Switches and Switchboards; Loop Switch; Plug and Socket: Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
Same as In Dj-namos; Types; Shunt and Series Alotors Suitable for all General Purposes; RegulaKoD of Shunt Motors; Of Series Motors: Counter E. M. F.; Direction of Rotaclon ana Direction of
DWNat; Stu-ttQg Motors; Diagram •t ConnectioD.

Orders for above book, or any

electrical

PART

tors; Regulation;

work published promptly

ELECTRICIAN PUBLISHING

CONTENTS.—CHAPTER I:

Alternate Current Dynamos; Principles of the
Armature; Winding: Connections; Lamination; Different Types of AlternaLeading Systems; The Brush Generators; Magnets; Armature; Principles of In
ductlon.— CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferran^l Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dynamos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stan'-ey Constant Current Dynamo;
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils; Converters: Trans
formers- Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; El
feet of Induction; Transformers.—CHAPTER V: Transformsrs Continued; Induction Coils; Cob
verters: Transforming Up and Down; Design of Transforn-iors; The Static Cliarge; Protection
Against; Grounding the Secondary; Other Devices- The Foil Protector; Different Types of Trans
formers.— CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Windingof Transformers,
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses- Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis: Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.— CHAPTER IX: Arc Lamps; In Series; The Westlnchouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism- Flp.t Carbons.—CHAPTER X;
Arc Lamps, In Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.—CHAPTER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currenta
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.— CHAPTER XII: Measuring Instruments, Continued: Hot Wire Instru
ments; The Cardew Voltmeter; Details of the Instnnnent; Low Potential Voltmeter.— C HA PTEB
XIII: Voltmeters; Double Coll Voltmeter; Two Types.—<":HAPTER XIV: Spring Meters; Curletf
Spring Meter.— CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera
tlonof Instrument.— CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prln
ciples of Operation; Diagrams of Parts; Slattery Induction Meter- Description of Parts and Prlo
clples of Operation; Watt Meter; Thomson Meter.— CHAPTER XVII: Generators In Parallel
Difficulties In Operating: Alternate Current Generators In Parallel; Arrangements of Circuits ani
Machines for Operating In Parallel; Diagram of Common Arrangement of IVIachlnes and Clrcults.CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and He»«
Ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors
II.

Field; Field Current

PRICE. $2.50.

sent

«n receipt

of price, postage prepaid.
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THE NERNST LAFIP
FORMS AN IMPORTANT PART
IN THE EQUIPMENT OF THE
FRICK BUILDING, PITTSBURGH, PA.

PRICK BUILDING. PITTSBURQH. PA.

STAIRWAY ILLUMINATED BY NERNST LAHPS

THE FACT THAT NERNST LAMPS
WERE SELECTED AS THE BEST
MEANS OF ILLUMINATING THE
SPACIOUS

STAIR-

CORRIDORS,

WAYS, VESTIBULES,
THIS MAGNIFICENT
NEEDS NO COMMENT

ETC.,

OF

BUILDING
:

:

:

:

:

ELEVATOR VESTIBULE ILLUMINATED BY NERNST LAHPS

Illustrated Booklet No. 2

ticulars as to the

the Nernst;

it

gives

par-

many advantages of

can be obtained from any

ELECTRICAL SUPPLY DEALER
or address

NEAREST SALES OFFICE OF NERNST LAMP
Sales Offices:

New

Pittsburgh, Fayette Street and Garrison Place;

Yoric, Equitable BIdg.; Boston,

Board

of

Trade BIdg.;

Philadelphia. Real Estate Trust Building;

Chicago, National Life Building.

MAIN CORRIDOR ILUUinlNATED BY NERNST LAnPS

CO.
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Announcement
The Westinghouse Air Brake

Co.

New

Multiple Unit System of Electric
Train Control is the simplest, the safest, the most reliable,
the most economical of all in use. All other systems are
cumbrous and complicated. Compare ours with them.

Claim that their

Observe how little space our system occupies
on the Interborough Railway Car, New York.

Now

you see

why we

speak

of the

"Turret" Controller.

Our new Controller is in the little turret under the car.
The circuit=breaking power of our turret controller is three times
greater than that of any other controller.
Our turret system has other advantages— greater strength than any
other; greater blow-out capacity; higher uniformity of action; unequaled
arrangement of contacts; an automatic accelerating device. There are
more advantages than can be told on this page.

Another new Westinghouse invention is the Automatic Coupler,
which in one operation couples the air=brake hose, the Multiple Unit
connections, and the lighting and heating connections.
We invite Railway Officials to inspect these inventions at our Pitts=
burg works.

30, 1903

f May
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PAMPHLET NUMBER.

5002

A

Complete

Drying

£^xpositior\ of the
aLi\d S\ibstit\itioi\

Vacuum
Process

A POSTAL CARD REQUEST TO THE
NEAREST OFFICE WILL BRING IT TO ANYONE INTERESTED IN TRANSFORMERS
Mam

Office and FoLCtory.

-

FORT WAYNE,

BOSTON. MASS

NEW

YORK, N. V
PHILADELPHIA PA.
SYRACUSE. N. Y.

PITTSBURG, PA

....
....
.

CINCINNATI. OHIO
GRAND RAPIDS, MICH.
CHICAGO, ILL
ST. LOUIS, MO.
.
ST. PAUL. MINN.

.

...

ATLANTA. GA

YOKOHAMA, JAPAN

-

.

IND.

518 E:xcha.nge Building
40 Now Street
UOO Penn Sq. Building
717 Dlllsye Building
902 Fifth Avenue

402 Nesve Building
222 Housemsn Building
623 Ma^rquette Building
818 Lincoln Trust Building
fciS CermanlSL Life Building
36 Pea.oKtree Street
Begnell A Hllles
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COMPLETE ELECTRIC SIGNS

ALUS-CHALMERS
CHICAGO,

May

CO.,
ELECTRIC SIGN LETTERS

U. S. A.
Sole Builders

SIBR

of

DimERS

Mad* of -All Metal."
Made In All Sizes.

REYNOLDS
CORLISS
EHGINES

MD

FLISHERS

Light, Strong,

Elegantly

Ustlng.

FIniihed.

Our Automatic Sign dimmer is the latest device to
signs attractive. Can be used with the largest
letters aAd signs.

make

4

For All
Write for

Power Purposes

particulart.

SPECIAL ENGINES FOR ELECTRIC LIBHTaid STREET RAILWAY PUR'pOSES.

RIEDLER PUMPS AND AIR COMPRESSORS.

HALLER MACHINE

VULCANIZED

CHICAGO FUSE WIRE
&MFG.CO.,
Minufacturers

ot,

and

tubes, rods

"VULCANIZED FIBRE

CO.,

Wilmington, Del.

•

Eteetrlcal

-

In

Buffalo.

Platinum

8*3 Broadoar,

Maw

Purposes.

all

lUDB Br TBB HOST KlU.Sn WOBEVSK.

SCRAP PURCHASED.

SENT ON REQUEST.
Pratt St..

LONS LIFE
GUARANTEED CANDLEPtWER,

WllmlHgtoi, Oil.

Sheet or Wire for

EASY TO FIND WHAT

187

J-

HIGHEST EFFICIENCY.

Gur No. 14 Catalogue Just Out

aiSDearbariiSI.,
Chicago.

)

and Uechanlcftl Pnrpotes, Bstlway DuBt Guards, Wasbvn
and Packings. Patent losnlatlng Cleats.
MANUTACnrRED BT

THE MBTAVEIT MAIIUFACTUBIIH CO.

YOU WANT.

I

HAKD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBINa
Tot

FUSES.

IT

INCANDESCENT
"QTtR"
O Mn LAMPS

KARTAVERT.

WIRE

JOINTS.
We make kspecislty ot FUSE WIRE and STRIP
for TELBPHOBE FUSSS and INSTRUMENT

HAKES

'"S^c^u^.V^ Chicago

Catalofue* and samples oa application.

special shape*.

FUSE

BLOCKS,

FIBRE!

Hlgluat fradcs (or electrical insulation aod mechanical puipoKS, in iheets,

FUSE WIRE, FUSE
UNKS.TELEPIIONE

FUSES,

CO..

York.

AMERICAii PLATINUM

J

WORKS { STANDARD ELECTRICAL MFG.

Formerly C. f. Croselmfre.

-

>•
>
J

COMPANY,
:
Nllu, Ohio.
J
I
»»»»»»»»»¥ ¥ ¥¥»¥¥ »» »» ¥ ¥ » >»4
I

CHAS. ENGELHARD. Gtn. agr.
2M

<•

ta New imtj R. B. An.,

t

Nfwark, N.

J.

p^miiaizmm^ iiiiiia zmmum^i^x^^^^x^i^iii^iiiiiiiii^^^^

You Run No Risk
For every one

is

tested

in Buying Our

before leaving our factory.

and close regulation on any kind of

A

trial

will

They operate

.

low temperature, high

efficiency,

^^u

isre

looking for.

fiball

we

quote you prices?

RIO

JEL
;^-

at a

r>

load.

convince you that they are lust what you

\A/AOI>lER

Type ''M" Transformers

r>

I
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iBIack Diamond

File

Works It

Est. 1HA3.

Special

Tw*lv*

Medals
Awarded

J*

Prize

Iniernallonal

at Atlanta,

Expositions

1895.

J
EVERV
OrB (iOODK AHE OH 8A1,R
^
[STOKE
THE U.VITED [$TATE8 AXU
4l

ELECTRIC
DISK FANS
A

Gold Medal

at

BUFFALO
most simple and

effective

means

and drying.
pure and cool in engine

of ventilating, cooling

Keep

tlie air

and IvU^r

r....„,c

.,virl-

ci,..pc

I,,,,

4=?

ISi

IN-

^

R.

&

H.

1,E.\I>IXG

RARDWABE OW

C.*..\A»A.

BARNETT COMPANY,

PHILADELPHIA, PA.

Send

ijf

|
^
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for

Complete Catalogue.

BUFFALO FORCE COMPANY,
BUFFALO,

N. Y.

CHICAGO BRANCH, 22-24 W. RANDOLPH

ST.

'

Vol.

$3.00 Per Aiioi.

nXII.

CopvriKht. 1902, by Electrician
PoDUstiing Company, Chica^.

CHICAQO,

JIUIDI
CV WIRESINSULATED
ANDCABLES.
Jlwlr I.ILA.
UNDERGROUND

AND SUBMARINE.
RUBBER COVERED, WEATHERPROOF.
WESTERN SELLING AGENT.
7-/;e Simplex Electrical Co.,
''"R.'mxsoN""^
H. R. HIXSON.
CHICAGO.
1137 Monadnock Block, CHICAGO

lo State Street,

I

BOSTON, MASS.

10 Ceits k Copy.

NO. 23.

CHICAGO INSULATED WIRE

CO..

JUNE

6,

1903,

152-154

B&re

ak.nd

CRESCENT RUBBER INSULATED

WIRES AND CABLES
Katlonkl Code Standaid.

CRESCENT INSULATED WIRE AND CABLE

THE STAJTBABD FOB
BVBBFB IKSVLATION.
*"»?" Wires.
Okonite Wires, Okonlte Tape, Manson Tape, Candee

THE OKONITE
K'tt'^nS- ?S:i'.';.

CO., Ltd.

253 Broadway, New

J"'""*"-

arH^H'iSSfnt'iSJr'""*

York.

THOUSANDS

. t.

IN USE.

Bipolar and Multipolar Motors
from vi to 50 horsepower. Dynamos from 10 lights to 700. We sell

I-T-E

or rent. Good profits for agents.
The Hobart Elec.Mlg. Co., Troy, OhI*

CIRCUIT BREAKERS
CUnER ELECTRICAL

CO.,

"o'" O"*" ^<' Factory* TRENTOM.

•3 barcuy'str'^ET.

Sole Manufaoturersof

TRADEMARK.

and Cables.

Iivsulated Wires

Galvanized Steel Strands.

18S9—Paris lExposition,
Medal for Babber Insolation.
1893-World's Fair,
Medal for Bnbber Insolation.

;kON/>

LAKE STR.EET.

MAGNET WIRE

CO.. PHILADELPHIA

INDIAHA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF
Paranite Rubber Covered Wires and Cables,

fSft^CONDUIT FOR I^TERlOK'^iRlNt^

TBLBPHONE, TELEaRAPH AND FIRB ALARM CABLB6.

SQUARE

J^^TlEXIBLE CONDUIT^'cOMPiNV

AND

JOHESBOBO, INO.

Wires are tested at Factory.

All

ROUND,

.Ir.

UNDERGROUND, AERIAL. SUBMARINE AND. INSIDE USE.

RECTAN-

" SAFETY

"

RUBBER COVERED
WIRE AND CABLE

For Porcelain or Clay Insulating Specialties,such as
BushlngSf Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,

GULAR.

sllst-factured BT

Columbus Insulated Wire and Brass Co.

COLUMBUS, OHIO.

MOCADORE, OHIO.

FOR EVERY ELECTRICAL SERVICE.
IVI

THE SAFETY nrSIJIiATED WIRE & CABLE
WORKS:

COMBINATION OF

B. CHICAGO
JKKJ&Tir^
A OO.,
REPRESENTATIVE.
IJ 4-116

liyonne, N.J.

Stow

CO.,

X-IBERTY STBEET,

AHD
MULTI-SPEED MOTOR.

W. Y.

HART &

Practically dust and water proof.
For FortoU*
DrlUlce, Tapping. ReamlDg, Emery Grlndlnff, etc
"Write for Catalogue and Prices.

CO.,

1702-1704
Monadnock BIdg..

STOW MFG. GO.f Bins:hamfon, I. T.
G«n'l European AgentB, ScHe, Sonacatkal * G*..
K Queen Ylclorla Street. London, Englasd.

CHICAGO.

LIGHT
If

LIFE

you want light to see objects below the lamp

The Longest

SHELBY

USE SHELBY LAMPS.
le C. p. Horizontal are 14 C. P. Vertical
IT-IT'S

other makes are

Electrical Ingtrnment
Waverly Park, NEWARK, N. J.

JkmM M

Weston

Co.,

hiM

Clronits.

as OQT regular
Standard Portable Direct
Oarrent Voltmeters and
Ammeters, bat are macb
lor^r, and the vrorking
parts are inclosed in a

ciple

Isstnimeat Co., Rit(•nSnwsd Ko. 88.

LAMPS.

I900.

A TRIAL WILL PROVE OUR CLAIMS.
CO., SHELBY,

ammeters. Wattmeters
and Voltmeters, for Alternating and Direct Current

These Infltrumeots are

upon the
6ame general prin-

constructed

BERLIN,— Earopean Weston

LIGHT

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
LAMP CORD.
MAGNET WIRE.

Portable Direct Beading
Voltmeters and Millivolt.
meters. Ammeters and MiN

EUtisa Insinmests.

..Slectrtc&l

Best Efficiency.

THE SHELBY ELECTRIC

FLATTENED.

^ESTIIN

neatly designed. doBt-proof
cast-iroa caae which effectIrely shields the iastramests from disturbing ioflnenc^e of external magBetic fields.

Life at

USEFUL
Pat. Oct. 20,

7 C. P. Vertical.

THE COIL DOES

Flexible Shaft

Our portable Instmments
are recognized asetandards
throughout

the

HOEBllND

clTlllzed

world.

Oar Semi-Portable Laboratory Standard Voltmeters and Ammeters are
still

better.

They are the most

relis-

ble, absolute standards for

Weston Standard Illnmlnated

Laboratory use.

Dial Station Toltmeter.
Style B.
'*Fla8li Type."

Paris, France, E. H. Cadfot, 12

Euc

St.

Georges.

Xew York

Office— 74 Cortlandt St.

POWER CABLES.

TELEPHONE CABLES.
OFFICE WIRE.
JOHN A. ROEBLING'S SONS CO.,
TRENTON,

AGENCIES AHU
AMD BRANCHESMucnbics
ISKAni.ncs.

N. J.

'*^* ^'""*-

CHIMGO.

CLEVELAND.

5^^ FRANCISCO.

PHIUDELPHIA.

ATUNTA.

—

.
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June

Diehl

19031

,Wonn
AVorm Wheel

Diehl Electric Fans
The new

6,

Pitman

yone Bracket

Desk Fans

arc extremely popular with the
trade, due to their attractive appearance and perfect working
They never give trouble.
qualities.
etart

PuUey

The Coleman Guard and

Deflector is meeting with great
success.
It can be installed on desk, bracket or trunnion on
any make, and operates perfectly at any speed. There's
money in it. Write us for Fan 'Catalogue, describing this
and our large line of ceiling fans.

-

Vane Ooooectlos

Diehl Manufacturing Go.

Strip

Quord Support'
Adjustment Hole in Support

Elizabethport, N. J.
'

—

Brmnchmm:

NEW YORK, BOSTON,

————

SHOWING DETAILS OF MECHANISM
COLEMAN GUARD AND DEFLECTOR.

PHILADELPHIA.

SOME REASONS WHY
NERNST LAMPS
They

1st

are becoming so popular.

contain no cog wheels, chains, sliding rods nor clock

work

2nd

They can be used on any

3rd

The

4th

They

5th

The

6th

They

require

7th

They

are substantially constructed of only the very best material.

efficiency

is

require a

of any kind.

alternating current circuit.

from 1.32 to 1,76 watts per candle-power.

minimum amount

cost of maintenance

is

of attention, and are positive in operation.

low.

no carbons whatever.

Write for further information

COMMERCIAL ELECTRICAL SUPPLY CO./sTlKm^:
AGENTS for
]

Missouri
Texas

Iowa
Louisiana.

Southern

Illinois

^Mississippi

Nebraska
Tennessee

Kansas
Alabama

Arkansas
Kentucky

and the
Territories

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRE NT LIGHTIN G AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
SENSITIVE
GOOD MAGNETS
LARGE DIAL

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

—

June

—

'

-6
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—

:

TheElectrig StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Hccumulator
For Central

Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.

Stations,

PRICt LISTS AND DCSCRIPTIVK BULLETINS rORWARDCD UPON REQUEST.

SALES OFFICES

New Yore,
100 Broadway.

PHILADBLPHIi,
Allegheny Ave.
and 19th St.

BOBTOH,

60 State

Chicago,
Marquette Bldg.

St.

Baltimore,

St. Louis,

Continental
Trust bldg.

Wainwrlghi Bldg.

New York

Cleveland,

Sak Francisco,
Nevada Block.

Citizens"

G. F.

Bldg.

Havana, Cuba,
Greenwood, Manager,
34 Empedrado St.

& Wire Co.

American Steel
Chicago

'

San Francisco

Denver

Worcestir

BARE AND INSULATED

ELECTRICAL WIRES
We

always carry a large stock of

CARBONS

WEATHERPROOF WIRE
for

prompt ihipments.

CONSUMERS CARBON

Samples

and prices on application.
AMERICAN BRAND

Carbons

Main Office and Factory
241-247 S. Jefferson St., CHICAGO,

wtAInERPROOF WIRE AMDCABIES

I

15

28

.

17
15

American Blower Company, .24
American Conduit Company 15
Amer. District Steam Co
13
Amer. Electrical Heater Co.. 28
19
Amer. El. Telephone Co
American Electrical Works.. 15
Amer. InsuLWire&Cahle Co. 3
American Refl.&LlghtingCo.lO
Amer. Steel & Wire Company 3
Arnold Elec. Power Stat. Co. .20
Automatic Electric Co
13
.

B

20

& Company..,
& Co., W. E

3

20

Barnett Company, G. & H
28
Beardslee Chandelier Mf g.Co.—
22
Beldler & Co. , Francis
Berthold & Jenninga
22
Big Four Route
16
Bissell.G.

W...

20

Bossert EL Construction Co. .12
Brooks, Hall L
23
20
Brown, Chas. L

Bryan-Marsh Company
Bryan,

Wm. H

Butterfield, J.

P

F

Camp Company, H. B
Carman & Co., Charles Whit-

& Alton

Railroad

Felt

CM.&St. P.R.R

Columbus Ins. Wire & Br. Co.
Commercial Elec. Supply Co.
Consumers Carbon Co

—
7

16

16

1

2
3

Continuous Rail Joint Company of America
15
Coolidge, MarshaU
Crescent Co

H

Crescent Ins. Wire

& Cbl. Co.

23

—

Crocker-Wheeler Company

Crumb & Company, W.
Cotter Elec.

1

.27

H....SO

Cutler-Hammer M f g. Co

5

& Mfg.Company

1

—

& W. Fuse Company
Dearborn Drug & Chem.Wks. 24
Diamond Meter Company
Dictey^utton Carbon Co
8
Diehl Manufacturing Co
2
D.

—

Dison Crucible

Co., Joseph.. 16

Dustln Co., Chas.

20

18

Christensen Engineering Co. 14
Clark Wirel.Tel&Tel Co.,T.E.21
Columbia Ineand. Lamp Co.. 9

20

Central Electric Co
5
Central Manufacturing Co.. .22
Ctilcago

Fan- Tel

Chicago Die & Electric Co.. .—
Chicago Edison Co
4, 16
Chic. Fuse Wire & Mfg. Co.. 12
Chicago Insulated Wire Co. 1
Chicago Lumber & Coal Co. .23

Duncan

20
ney
23
Carney Bros. Co
Carolina Loc. Pin & Mica Co. 22

Chesapeake & Ohio By

C.&N.

—

Buckeye Electric Company..
-^8
Buffalo Forge Co
Burch, Edward

Everythino

MANUFACTURERS OF PLATINUM
Newark, N.

New York

J.

Office,

ALL SHAPES.

IN

120

Else,

Liberty Street.

ALPHABETICAL
INDEX TO ADVERTISEMENTS.
—
W.R.R

Akron Smoking Pipe Co
Allen Company, L, B

Baker
Baker

and

of all kinds

For Incandescent Laihps

Badt, F.

and

U. S. A.
for all purposes.

ILL.

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
!«• (ell PLATINUM In any quantity, either large orsmall. We buy PLATINUM »t anything
containing PLATINUM, In any quantity.

Allis-Chalmers Company
Alphaduct Mfg. Co
Americau Battery Co

CO,

LANCASTER, OHIO,

AyERICAN INSULATED WIRE& CABLE CO.

Electric Mfg. Co.... 2

E

17

Economical Elec. Lamp Co... 12
Edison Decorative & Miniature Lamp Department
14
Edison Mfg. Company
28
Edwards & Company
14
Electrical Engineer Institute. 12
Electric Appliance Co
14
Electric Storage Battery Co.. 3
Electrician Pub. Company... 20

Empire Wire Co
Ewing-Merkle Electric Co..

&

& Const.

Co., Chas.

Supply Co.lS

Kohler Brothers

E

Kokomo Tel. & El. M. Co ...
Kuhlman Electric Co

—

Field, C. J
15
"For Sale" Advertisements. .16
Ft.

Wayne Elec.

Works., Inc.27

Fowler, John H
23
Fowler-Jacobs Company
23
Franklin Eng. & Elec. Co ....

—

Fulmer Lumber Co., D. M. ...22
General Electric Co
4
General Incandescent Arc
Light Company
GJeneral Ineand. Lamp Co
Goodrich Line
21
Gould Storage Battery Co.... 6
Green Fuel Economizer Co. 24
Gregory Electric Company ..16
Hart & Company
1
Hart Mfg. Co
28
Hartford Steam Boiler Inspection & Insurance Co...
Hobart Elec. Mfg. Company.. I

—
—

.

Hoffman, G.

W

16

—

Holmes Fibre- Graph. Co
Hopblns&Co.. A. P
Humphrey, Henry H
Illinois Electrical

22

20

Mfg. Co

.16

.

Illinois Electric Specialty Co.l8

nilnols Maintenance Co
16
incandescent Electric Light

Manipulator Company
15
Independent Incan.LampCo.—
Indiana Rub. & Ins. W. Co.
I
India Rubber & Gutta Percha
. .

—

InstUatlng Company
Intemat'l Corres. Schools
21
International Tel. Mfg. Co. ..i8
Jeffrey Manufacturing Co.
Jewell Electrical Inst. Co
Johnston, Thomas J

.

..24

—
15

15
.

5

Fahnestock Transmitter Co.. .19
Faries Manufacturing Co
10

Kartavert Manufacturing Co.—
Kellogg Switchboard & Sup-

Company

ply

Klein

&

Sons, Mathias

19,

22
22

20

Norton Elec'l Instrument Co. 28

18

O. C.

Leather Preserv. M. Corp.... 16

Lumber Company
Okonlte Company, The
Orne Electric Co

& Co., James
Leslie & Co., A. C

Osborn-Morgan Co
12
Osburn Flexible Conduit Co. 1

Leffel

.

12

24
18

23
l

20

Lindsley Brothers Company.. 23
Loud's Sons Co.,H. M
Lowell Model Co

Page

Co
Palste Co.,H.T
Paragon Fan & Motor Co

22

Machado & Roller

ParsellA Weed
Pendleton AGilkey
Perrlzo & Sons
Pbelan, D.
Phelps Company

21

—
—

Maley, Martin

Maltby Lumber Company..

7

—
.23

Manhattan Elect'lSupply-Co.I4
Marinette Iron Wks. Mfg. Co.21
Matthews & Bros., W. N
15
McBride Mfg. Co
11
McLennan & Company, K
14

McNamara

Brothers

17

Mechanical Appliance Co
7
Mechanical Boiler CleanerCo.24
Metropolitan TeL & El Co. ..18
Mica Insulator Company
14
Michaels &. Hilly
20
Midland Elec. Co
Minnesota Electric Co
17

—

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad

16

—

12

Monson Burmah Slate Co
17
19
Moon Mfg. Co., The
Morse Cedar Company
22
Mueller Company, William.. 23
—
Munsell & Co., Eugene

Ins.

Wire Co

Hill

14

—
22
22

W

Phillips,

Eugene

23
21

F

15

Phillips Insulated Wire Co.. 15
—
Phoenix Glass Company
Phosphor-Bronze S. Co
21
Pignolet,L. M
14
Pittsburg Sewer Pipe & Con-

duit

Co

5

Pittsburg & L. S. Iron Co
Porter Cedar Company
Pratt Institute

33

Racine Boat Mfg. Co

27

Reisinger,

22
17

—

Hugo

Replogle Governor Works.. .12
Reynolds El. Flasher Mfg. Co.—
Reynolds, VF. T
23
Roebltng'sSonsCo., J. A
l

Rooney-WeslburyEl.Lmp.Co.
Rose Polytechnic Institute. .16

—

Safety Ins. Wire & Cable Co.
Sargent & Lundy

—

Sawyer-Man Elec. Company.—
Schott.W.H
20
Schureman & Hay den
le

11

Shelby Electric Company
i
Simples Electrical Co., The.. 1
Simplex Elec. Heating Co. ..15

National Carbon Co
National Electric Co
14
National India Rubber Co....—
Nernst Lamp Co
New England Butt Co
12
24
New York Central Lines

New York

A

N. Y. Safety Steam Power Co.24
Nickel Plate Road
12
12
NobletiCo., E. J

. .

Smith Co., S. Morgan
Sprague Electric Company.
Standard Elec'l Mfg. Co

1

—

.

34
. .

6
14

C^or 01^ttsi£i«»cl Xn-deac o£ Jk.CL^&irt^^&xxixGXM.'t^ <9ee P^i^s^e Or

Standard Pole & Tie Co
23
Standard Tie Company
22
Standard Underg. Cable Co..—
Standard Vitrified Cond. Co.. 10
Stanley Instrument Co
13

LeRoy W..
20
Sterling & Son, W. C
23
Sterling Electrical Mfg. Co.. 12
Sterling Electric Company...—
Stanton,

Sterling Yarnlsh Co., The
14
Stewart Electric Co., John A. 17
Stilwell-BIerce
Smith-Valle

&

Company

i3

Stow Mfg. Company

i

Stromberg- Carlson TeL Mfg.

Company

ig

Sturtevant Company, B, P .28
Superior Cedar A Lumber Co.22
.

Swedish-American

.

Tel. Co. ,18

Thompson Son & Co
Torrey Cedar Company
Turner Brass Works

16

22
28

Valentine-Clark Co., The...,—
Vulcanized Fiber Company.. 28

Waclark Wire Co

Wabash
Wagner

R.

15

R

12

Electric Mfg.

Walsh's Sons

Co

4

& Company

Warren

Elec. Mfg.

Weston

Electrical Inst. Co.

16

Co
8
Western Electric Company... 7
Western El. Supply Co.. 10, 11
Western Lumber & Pole Co. .23
Westinghouse Air Brake Co. 25
Westlnghouse
Electric
&
Manufacturing Company ..26
.,

1

Whitehead Machinery C0....16
Whltmore, A. E
23
Wilmerdlng, C. H
—
Wisconsin Central R. R
Worcester Company, C. H .... 22
Yost Writing Machine Co....
Young, A, B
1

—
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PROVIDE FOR SUMMER COMFORT

,
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EARLY— ORDER ONE OR MORE
^

PARAGON 1903
FAN MOTORS

}

1903

COMPACT

NOISELESS

*

NEW

NEW STYLES

EASY RUNNING

PRICES

— CALL

j«

.,>{

^«t ^5t ,j«

je

PARAGON DESK FAN

AND SEE THEM OR WRITE FOR PRICES

CHICAGO EDISON COMPANY,
^•j

RIGID CONSTRUCTION

139 Adams

.<tjtj*^.^jt^^*jtjt.jtjijitjs^^^<ejtjt^«tjt^jtjtjt^jt^^^^^^^^jtjt^^jt jt jj jj „<

CHICAGO.^

St.,
jt jt

^"t

j«

.1!

j{ J*

^ ^ ^ jt jt jt

..•*

.^

.jt

^ ^ ^ J*

GENERAL ELECTRIC COMPANY'S
Type H Transformer Coils
For over four years have been subjected to the vacuum
This process
drying and compound filling treatment.
produces a solid mass of perfect insulating material in
which conductors are firmly embedded; all moisture having been extracted and replaced by a non=absorbent
insulating compound forced into every pore and crevice
of the coil.
This treatment has caused these coils to successfully
withstand the mechanical and electrical strains incident
to intermittent or continued usage under the most
Compouod

Pilled Coll

severe conditions.

and Untreated Colla.

GENERAL OFFICES:

SCHENECTADY,

N. Y.
In

Chicago

Office:

Monadnock Block.

^jto
^K

all

Large

Cities.

Are You 1 'hinking
'

OF TRYING TO INCREASE YOUR. EARNINGS?

yi^KrsS^F'j n^
k

B
In

^^
'^-jSKK^

Sales Offices in

H^

^^^^^
^^^U

Probably the best way to do this is to secure a good motor load. Our
motors are all single phase, self-starting, and will give equal satisfaction
operateil on single or multiphase circuits.
Only one transformer required
to operate them.

We will gladly tell you what they have done for others, and what they
can be made to do for you.
Have you got our latest Bulletins ?

WAGNER ELECTRIC MFG. CO.
ST. LOUIS, MO., U.

S.

A.

June

6,
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COLUMBIA LAMPS
GIVE MORE
LIGHT

No Need To Wait

Lamps Shipped
From

PER WATT

Chicago Stock.

THAN ANY OTHER LAMP.

ej*™^ 264=266=268=270 FIFTH AVENUE,
CHICAGO.
AGENTS,

SPRACUE

ELECTRIC

Pittsburg

Sewer Pipe & Conduit Company
Manufacturers of

COMPANY'S

VITRIFIED

Direct-Current

CLAY
CONDUITS

MOTORS
have enabled many
increase

their

printers to

business.

can increase your profits

IN 1, 2, 3,

They

4 AND 6 DUCT.

Superior Conduits for underground wires a specialty.

also.

Write for booklet No. 0321 J.
General Office and Factory

PITTSBURG, KAN

GENERAL OFFICES: 527-531 West

34tli

St.,

NEW YORK.
Brancti Office and Sale Yard:

CHICAGO OFFICE: FISHER BUILDING.

2417

East

18th

Street,

KANSAS

CITY,

MO.

I
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NEW

p nMiaL^
iLii n

1

1

YORK.
Storage Battery Installations
j

RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

'fiiimni I
uiiml^

COULD

C,

E-M-F

BOOSTER SYSTEMS.

SALES OFFICES:
Chicago, Rookery Building
Pittsburg Engineering

Boston, 53 State Street

mm

Century Electric Company, San Francisco, Cal.

TRADE MARK.
Bullatin Mo. 2, deBorlblng

New York, 25 West 33d Street
Company, Pittsburg, Pa.

"GOULD BOOSTER SYSTEMS," on

applloallon.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adlnsters, Inc. JLamps.
Inc. El. H. Manipulator Co.

Contractors and Electric
JLigrht

Plants.

Air Brakes.

Crocker-Wheeler Co.

Weslinghouse Air Brake Co.
Anchors (Tel. Tel.)
Matlbews A: Brc, W. N.
Ann nnc iators.

Ft.

&

Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Babbitt Uetal and
Solder.
Gr.

Western Sm. and Retg. Co.

Batteries and Jars.

& Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Belt Bressing.
Dixon Crucible Co., Jos.
Leather Preserver Mfg. Corp.
BeltlnerLeather Preserver Mfg. Corp.

BlOTpers.
American Blower Company.
Buffalo Forge Co.
Sturtevant C0..B. F.

Racine Boat Mfg. Co.

Mechanical BoilerCleaner Co.

Illinois

& Chem. Wka.

Maintenance Co.

N. Y. Safety Steam Power Co.

Whitehead Machinery Co.

Cable Haogers.
Western Electric Co.

Cables. (See Wires and Cables)

Carbons, Points and
Central Electric Co.

Castines.

Morgan.

Cbains.
Jeffrey Mfg. Co.

Circuit Breakers.
Mfg. Co.
Elec. Wks.. Inc.
Mfg. Co.

Coal and Ashes

Hand-

liiu; ]V<u*'ii^dT>
Jeffrey Mfg. Co.

Western Electric Co.

Commntator Compound.

General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

A

Co., W. E.
Blssell, G. W.
L.

Baker

Brown, Chas.

Bryan, Wm. H.
Burch. Edward P.

Carman ACo.,Chas.Whltney.
(Jrumb A Company. W. H.
Fell

A

Co.,

Chas. E.

Humphrey, Henry H.

Allen Co.. L. B.
Hart «k Company.

McLennan &

Electric RailTrays.
Crocker-Wheeler Company.

Butterfield J. F.

Coils and Matrnets.

Kohler Brothers.
Mlchai.-ls A HiUy.
Orne Electric Co.
Sargent & Lundy.

Co.. K.

Conduit and Conduits.
Alphaducl Mfg. Co.
American Conduit Company.
Camp Company, II. B.
Central Electric Co.
Electric Appliance Co.

W. H.
Stanton, Le Roy W.
Wllmerding, C. H.
Scholt,

Electrical Instruments.
(Recording and Testing.)

Kield, C. J.

Osburn Flexible Conduit Co.
I'liisbhr'; Sewer Pipe & ConiiiiU i;6.

tpraene Electric Co.
tandard Vltrifled Cond. Co.
Western Elect. Supply Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Weston

Electrical Inat. Co.

Electro-Platins Mach'y.
Crocker-Wheeler Company.
General Electric Co.

Engines, C^as and Qasoline.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Engines. 8team.
AUis-Chalmers Company.
Buffalo Forge Co.

Whitehead Machinery Co.

Fans and Fan motors.
American Blower Company.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Dlehl Manufacturing Co.
Edison Mfg. Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.

Central Electric Co.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.

Mica Insulator Co.
MunsellACo., Eugene.
National India Rubber Co.
Co., The.

Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
El,

Junction Boxes.
Bossert Elect. Const Co.
General Inc. Arc Light Co.

Iiamps, Arc.
Central Electric Co.
Ft.

Wayne Elec.

General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernsl Lamp Co.

Osborn-Morgan Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Chicago Edison Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
H.

Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative & Minia-

ture Lamp Dept.
Electric Appliance Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Independent Incan. Lamp Co.
Nernst Lamp Co.

Phelps Company.
Rooney-WestburyEl.Lmp.Co.

Monarch Fire Appliance Co.

Sawver-Man

Bearaslee Chandelier M f g.Co.

Elec. Co.

Shelby Electric Co.
Standard Elec'l Mfe. Co.
Sterling Electrical Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Flexible Shafts.

Incandescent—
Replacers & Cleaners.

liamps.

Stow Mfg. Co.

Forges.

Inc. El. Lt.

Manipulator Co.

ramps,

Buffalo Forge Co.
Sturtevant Co., B. P.

nrernst.
Commercial Elec. Supply Co.
Nernst

Fuses and Fuse Wire.
Central Electric Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
McBrlde Mfg. Co.
Western EiecDric Company,
Western Elect. Supply Co.

Reflectors

Shades.

Lamp

Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Minnesota Electric Co.
Western Electric Co.

and

El.

Klein

A Sons.

Mathias.

Phcenls Glass Co.
Western Electric Co.
Western Elect. Supply Co.

magnet Wires.

Steel.
Co.. A. C.

mechanical Braft.
American Blower Company.
Buffalo Forge Co.

Dixon Crucible Co., Jos.
Holmes Plbre-Graphlle Co.

Sturtevant Co., B. F.

Beatine (Exlianst
Steam).

Amer. District Steam Co.

Beatins

and TentilatApparatus.

American Blower Company.
Buffalo Forge Co.
Sturtevant Co., B. P.

mica.
Mica Insulator Co.
Munsell & Co.. Eugene.

mining Apparatus, Elec.
Crocker- wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co,
motors. (See Dynamos and

Holders, Inc. liamps.
Incandesent Electric Light
Manipulator Co.

& Insurance.
Steam

Inspection

Boiler In-

o£

A

{See Wires and Cables.)

Graphite Specialties.

S'ox* .A.ls>l3.^l>et:loaJ. XtxkX&ss.

Leslie

Motors).

Xanie Plates.
Turner Brass Works.

Nippers and Pliers.
Klein &£•
c Sons, Malhias.

Platinum.

American Battery

Co.
Electric Storage Battery Co.

Gould Storage Battery Co.

Co.. Francis.

Berthold & Jennings.
Brooks, Uall L.

Supplies, General Elec.

Carney Bros. Co.
Chicago Lumber A Coal Co.

Central Electric Co.

Chicago Edison Co,
Commercial Elec. Supply Co.
Electric Appliance Co.
Ewing-Merkle Electric Co.

Coolidge, Marshall H.
Fowler. John H.

Fowler-Jacobs Company.
Pulmer Lumber Co., D. M.
Hopkins A Co.. A. P.

Kellogg Switch. A Sup. Co.
Llndsley Bros. Co.
Loud's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.
Mueller Company, William.
O. C.

General Electric Co.

Manhattan Elect'l Supply Co.
Western Electric Co.
Western Elect. Supply Co.

Telephones, Telephone
material and STrltchboards.
American El. Telephone Co
Automatic Electric Co.

Lumber Company.

Page & Hill Company.
Pendleton A Gllkey.

Central Electric Co.
Pahnestock Transmitter Co.
Parr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.

Perrizo A Sons.
Phelan, D. W.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.

Reynolds, W. T.
Standard Pole A Tie Co.
Standard Tie Company.
Sterling & Son, W. C.
Superior Cedar A Lumber Co.
Torrey Cedar Co.
Valentine-Clark Co.. The
AVestern Lumber A Pole Co.

Whitmore, A. E.
Worcester Co., C.

Klein

Co.

Poiver Transmission
machinery.
Jeffrey Mfg. Co.

Morgan.
Stilwell-Bierce Smith- Va He.
Co., S.

Pulleys.
Morgan.

Stilwell-BIerce Smlth-Valle.

Rail Bonds.
American Steel & Wire Co.
Rail Joints.
Continuous Rail Joint Company of America.

Re-lVin ding— Repairs.
Chicago Edison Co.
Gregory Electric Co.
minols Electrical Mfg. Co.

Midland Elec. Co.
Schureman & Hayden.
Stewart Elec. Co., John A.

Rheostats.
Cutler-Hammer Mfg.

Co.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

Dustln Co., Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

Maintenance Co.
Matthews & Bro.. W. N.
Schureman & Hayden.
III.

Stewart Electric Co., John A.

Thompson, Sou A
Walsh's Sons

Co.

McNamara Brothers.
Monson Burmah Slate

Co.

B.

& Receptacles.

PalsteCo., H. T.

Soldering Sticks. Salts

and Paste.

Allen Co.. L. B.
Crescent Co.

Western Electric Co.

Speaking Tubes.
Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

A.CL^%r&trti.m&TXX&i^'ttA

(See

Central Electric Company.
Chrlstensen Engineering Co'
Crocker-Wheeler Company.

Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.

iCuhlman Electric

Co.

National Electric Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Trucks, Electric Car.
General Electric Co.

Westlnghouse

El.

A

Mfg. Co

Turbines. Water Wheels
Leflel

Smith

A

Co., Jas.
Co., S. Morgan.

Stilwell-Bierce

Smlth-Vaile,

Tarnishes.
Sterling Varnish Co.

Vulcanized Fibre.
Vulcanized Fibre Co.

WaterWheelCiovernors
Replogle Governor Works.

AVirelessTel.

•

pparatns.

Clark WIrel.TelA Tel. Co.,T.E.

Wires and Cables—magnet W^ires.

American Electrical Works.
Amer. Insul.Wlre ACableCo.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass
Co.
Electric Appliance Co.
Empire Wire Co.
General Electric Co.

Indiana Rub.

Maley, Martin.

Young. A

Turner Brass Works.

Transformers.

Crescent Ins. Wire ACbl. Co.

& Co.

Whitehead Machinery Co.
Slate.

Sockets

Sons, Malhias.

paratns.

Porcelain.
Akron Smoking Pipe

S.

A

Western Electric Co,

Torches and Brazing A p-

Hoffman, Geo. W.

Smith Co.,

Sterling Electric Co.
Stromberg- Carlson Tel.M. Co.
Swedish-American Tel. Co.
Western Electric Co.
Western Elec. Supply Co.

Tools.

H

PoUsh (metal).

Smith

Co.

Wire Co.

Storage Batteries.

Baker & Company.

A

A

American Steel

Poles and Ties.

Second-Hand mach'y.
Co.

Ijinemen's Climbers.

magnet

Insurance Co.

A Mfg.

Weston Electrical lust

Springs.

Phosphor BronzeSm.Co.,Ltd.

Electrical Engineer Inst.
Tnternat'l Corresp. Schools.
Pratt Institute,
Rose Polytechnic Institute.

Central Electric Co.

Westlnghouse

Speed Indicators.

Thomas J.

Schools and Colleges.

liigrhtning Arresters.

American Refl. A Lighting Co.
Farles Manufacturing Co.

A

Wks., Inc.

Central Electric Co.

Fibre.

Hartford
spection

Co.

Bryan-Marsh Company.
Buckeye Electric Company.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

in){;

& Mfg.

Johnston,

Beldler

Lamps, Incandescent.

Sturtevant Co., B. F.

ijJlobes,

Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

Weslinghouse

Dustln Co., Chas. E.
Illinois Maintenance Co.
N. Y. Safety Steam Power CO.
Stewart Elec. Co., John A.
Sturtevant Co., B. P.
Thompson, Son A Co.

&

Patent Attorneys.

Phosphor Bronze.

Okonite

Jeffrey Mfg. Co.

Barnett Co.. G.

Insulatine machinery^.
New England Butt Co.
Insulators and Insulating materials.

New York Insulated Wire Co.

Elevators -Conveyors,

Fixtures, Qas and Elec.

Radt. F. B.

Company.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
Whitehead Machinery Co.

ical Engineers.
Arnold Elec. Power Stat'n Co.

A

Roller.
Norton Elec'l Instrument Co.
Pignolet. L. M.

Fire Extingruishers.

Electrical and Slechan-

Cutler-IIammer Mfg. Co.

A

Machado

Thompson. Son & Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

,

,

&

A Weed.

Electric Heatins Appl.

^,
^
Chrlstensen Engineering Co,
New England Butt Co.

El.

Mechanical Appliance Co.

Green Fuel Economizer Co.

Electric Appliance Co.
^atio^al Carbon Co.
Relalnger, Hugo.
Western Elect. Supply Co.

Western
Weslinghouse

Elec. Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Co.

Economizers Fuel

Chicago Edison Co.

Consumers Carbon Co.
Dickev-Sutlon Carbon Co.

Electric

Central Electric Co.
Chrlstensen Engineering Co.

Sturtevant Co., B. F.

Western Electric Company.

Wayne

Co.

Hlotors.

Sprague Electric Co.
Stewart Elec. Co., John A.
Stow Manufacturing Co.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Ft.

& Electro.

Schureman A Hayden.

BraBbes.

Cutter Elec.

Franklin Eng.

Bynamos and

Parsell

Electrician Publishing Co.

Co., S.

Cuts.

National Electric Co.

Books, Electrical.

Smith

Western Electric Co.
Western Elect. Supply Co.
Weslinghouse El. A Mfg. Co.

Ewing-Merkle

Boiler Compounds.
Boilers.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Dustln Co., Chas. E.

Boiler Cleaners.
Dearborn Drug

Cross-Arms, Pins and
Brackets.
Berthold A Jennings.
Carolina Loc. Pin A Mica Co.

Commercial Elec'l Supply Co.
Crocker-Wheeler Co.

^

^

Western Electric Co.
Westlnghouse Elec&Mfg.Co.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hart Manufacturing Co.

& Company.

Boats.

General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Cut-Outs and Switches.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.
Bells, BnzzerB, s:tc.
Central Electric Co.

Edwards

Elec. Wks., Inc.

Western Elect. Supply Co.
Western Electric Company.

Central Electric Co.
Edison Mfg. Co.

Edwards

Wayne

General Inc. Arc Light Co.
Illinois Elec. Specialty Co.
Jewell Elec'l Inst. Co.

P^eo

A

Ins.

WlreCo.

India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WlreCo.
Okonite Co., The.
Phillips,

Eugene

F.

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Safety Ins. Wire A (able Co.
Simplex Electrical Co.
Standard Underground C. Co.
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.

Wood^vork, Electrical.
Noblett Co.. E.

3*

J,

June

6,
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Tfil

H.

=

"Camp" Standard

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Vitrified

Complete Underground Conduit Systems.

Installers of

:

Room

CAMP

B.

SALES OFFICES:

85 Hartford Building, Chicago.

170

Broadway,

New

York.

***•*•*•*•*•••••**••••*•*••••••***•*•••*••••*•**••***

Watson
Motor
DIRECT-CONNECTED TO

I
K
t
K
*

THE WHITIMEY
TESTING SET
here illustrated contains one of the most
sensitive

and

Latham Stitching

its

D'Arsonval galvanometers made

resistance coils are guaranteed ad-

justed to J of

Machine.

.01

ohm

to 5

1

per cent.

The range

is

megohms.

Write for details and discounts.

MANUFACTURED BY

MACHADO & ROLLER,

THE MECHANICAL
APPLIANCE CO.,
ir"=^

I

!

710 Hanover

St.,

*
X
tt
*
*

203 BROADWAY,

NEW YORK,

N

Y.

General Agents of Whitney Electrical
Instrument Co.

List Price ?;38.00.

MILWAUKEE, WIS.

WESTERN ELECTRIC COMPANY
FAN

ALL

MOTORS

STYLES
PROMPT

LARGE
STOCK

SHIPMENTS

If
I

CHICAGO

SAINT LOUIS

DENVER

KANSAS CITY

I

WESTERN ELECTRICIAN

The Warren

June

6,

Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

11^^'

ENGINE TYPE.

Recent additions to our shop plant, new
etc.,

1000
1500

tools, electric crane,
a£ford us increased capacity to manufacture sizes up to

KILOWATT
KILOWATT
BVLLETINS ON

Ma^chines of tKe Engine Type a.nd
Ma^chines of tKe Water WKeel Type.

APPLICATION-THEY

Rumsey

Electrical M'f's' Co.,

1211 Filbert

|jiRII[NSTIIIc]p.@.
SANDUSKY, OHIO,

St..

Philadelphia, Pa.

C.

W.

TELL YOU ABOUT
H. B. Coho

& Company,

114 Liberty

Hobson,
Waco, Texas.

U. S. A.

St.,

New

IT.
Western

Electrical

St.

Louis, Mo.

A. M. Searles.
1200 Fisher Bldg.,
Chicago.

O A R B

Supply Co.,

York.

UL

IM

THE DICKErSUTTON CARBOy COM^NY
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

Wi MANUFACTURE

1903

June

6,

WESTERN ELECTRICIAN

1903

A COLUMBIA
IS

M

FULL OF

GOOD POINTS
Most

light

Light where

wanted—

below horizontal
Careful selection

No
Full

"factory run"

candlepower

White

light

Sustained light— no yellow

ones
Fourteen years' clear
record for

Company

and Lamp
guarantee

OUR

What

could be stronger?

The Columbia Incandescent Lamp
21 15-17-19 Locust
Ngw York

1311 Ht>emeyer Bldg.
t227 Real Eslate Tru«t Bldg,

Office,

Phlladelphlfi,

St.,

ST. LOUIS,

Chicago, Central Electric Co,
^lemphli, Tenn.i 36 Equllajile

I

Co.

MO.

Sen Fronclsco, Paul Seller Eltctrlo Works,
minfieapolla, 921 a/ld 829 Guaranty Bldj),

WESTERN ELECTRICIAN

10

STANDARD

IBB

Sm

June

6,

1903

VITRIFIED

.i^«^

CONDUIT CD.
39-41 Cortlandt Street,

NEW YORK.

S^'^^^^^^^^^K

•™^

LARGEST FACTORIES
FYCLUSIVFLY

THE WORLD

IN

AND

CONDUIT

INSULATORS

ANNUAL CAPACITY
'

2, 3, 4,

Manhattan

35,000,000 Ft. Conduit.
4,000,000 Insulators.

Multiple Duct.

single Duct.

6 and 9 Duct.

Third Rail Insulator.

REFLECTORS!
Made

SII.TEB-PIiAT£I>

MIKROK
BEFJLKCTOBS
FOB

many

sizes
prisms If desired.

We also

I1VCANDE8CKNT
CliVSTBBS.

with

In

and

FARIES ADJUSTABLE

styles,

manufacture

LAMP HOLDERS

Permit the Electric Light to
be instantly placed where it
needed. Made for shop, factory,
store, office, residence -In fact wherever the incandescent lamp is used.
,g--^_

Silver and Opal Glass Inverted DouUe Cone
Reflectors. Chandeliers and Sun Burners

For lightrag and ven-

^^&'

Is

tilating

WE MANUFACTURE:

Churches,
Theatres,
Halls and
Public Bulldlnes.
Street and Ornamental
Sign Lamps of Every
Kind for Oil, Gas or

Gasoline.
Lights,

Border

Bunch Lights,

Foot Lights and Gas
Stands for Theatres.

SEND FOR CATALOG.

ILL., U. S. A.

Canopies anil

and Styles of
Shades and Reflectors^
All Sixes

Goodm cawried
by all principal
'9bb
Jobberm.

AMERICAN REFLECTOR & LIGHTING COMPANY.
271-273 FRANKLIN STREET, CHICAGO,

Portables,
Ohandellars,
Brackets,
Desk Lamps,
blusters.

Smndtor
Oalalogue Mo. 10,
lumt laaamd.

FARIES MFG.

CO.,

DEGATUR
ILL.

WESCO'S NEW GENERAL
SUPPLY CATALOG

No.

Illustrates the

most complete

and up=to=date

line of supplies

50

and construction material
ever listed.

::

::

::

YOU SHOULD HAVE ONE.
We carry

and best

in St. Louis the largest

assorted stock in the U. S.

WESTERN ELECTRICAL SUPPLY
st. uuis. u. s. a.
COMPANY
::

June

6,

WESTERN ELECTRICIAN

1903

A REVOLUTION
BETTER THAN
THE BEST.

<

McBRIDE MFG. CO.

FUSES!

IN

CHEAPER THAN
THE CHEAPEST.

P-

AFRKI-ESS
ABSOLUTELY SAFE, EFFICIENT, NON-ARCINC.
cc

IVI

93

CONFORMS WITH UNDERWRITERS' REQUIREMENTS.

POPULAR AND SUCCESSFUL BECAUSE
t

gives the maximum efTlciency at minimum cost.
especially adapted to the old open-linl( cut-outs-

It is

it

makes them

safe.

just the thing for tablet boards and fusible knife
switches.
is creating the greatest sensation in the trade.

t is

It

MADE FOR 125 AND 250 VOLTS.

FROM

6 TO 30

AMPERES.

McBRIDE
MFC.
CO.
DETROIT, MICH.
Woodbridge
I

ALL OUR WIRES

I

E.

St.,

Raven White Core.
We also manufactnre Crimshaw and

Crimshaw.
pass inspection

and carry the above TRADE-MARKS on our tags.

NEW YORK
114. 116

lis Liberty St.,

New

and Splicing

Compounds.

INSULATED WIRE COMPANY,

MAIN OFFICE:

&

Raven Black Core.

Com petition Tapes

BRANCHES:

York.

SAN FRANCISCO:

BOSTON:
]

,92

^ol'^fX"

33 Second

7 Otis St.

st.

St.

Peerless Direct Current

/^h

Desk and

^^^UW
^l^ljtt^
^\

\

%

Made
any

l\\

and styles and for
Our "1903" models em=

the best and latest improve-

all

ments known
practice.

T^r-

Fans

in all sizes

voltage.

body

Ceiling

We

to

good

issue

motor

fan

bulletins

fully

^H ^^H-^SlBkVB^V

j

^^^ESk

""**1

describing them.

::

::

::

Western Electrical Supply
Company,
Cet Our

New

::

St. Louis, u. S. A.

General Supply Catalogue No. 50
Just Published.

WESTERN ELECTRICIAN

June

1903

6,

BUY DIRECT FROM THE MANUFACTURER
AERIAL AND UNDERGROUND

Cross-Arms, Pins
and Brackets

CABLE BOXES
are made of ij^-inch finished lumber,
tongued, grooved and white leaded, doors framed,
hinges and locking device bolted and riveted.
Painted two coats of asbestos paint inside, two coats of
white lead outside; can be furnished with any make of
terminal head.
Lock nut cable terminals, lightning arresters or combination cable terminals and protectors.
Used by the largest telephone companies.
Would be pleased to quote you.

Our cable boxes

all joints

E. J.

CHICAGO FUSE WIRE
& MFG. CO.,

NOBLETT

We

manufacture

Send sketch with order
Order our

CALPA

for specials.

pins, substitute for locust.

CO., 898-902 35th

FUSE WIRE, FUSE

FUSE

BLOCKS,

WIRE

CONVENTION,

N. E. A.

Boston, July ^ to

10.

nieNertlJori(.Chicago|StJ£Oui8llR.

LINKSJELEPHONE

FUSES,

Chicago.

St.,

NiCKELgATE.

WESTERN ELECTRICIAN'S

Manufacturers of

cross-

mission lines.

READY!!

IMONA^

and any special

regular,

alt

arms, locust and oak insulator pins for high voltage trans-

MOONLIGHT SCHEDULE

IS

THE SHORT LINE

$19.00-*or

the round

with membership

JOINTS.
n'e make a specialty of FUSE WIRE and STRIP
for TELEPHONE FUSES and IXSTRUMENT

lrip-$19.00

fee of S2.00 added.

THROUGH SLEEPING CARS
STOPOVER AT NIAGARA FALLS

FUSES.

By depositing return portion of ticliet with Joint

Our No. 14 Catalogue Just Out
MAKES

IN

BOOK FORM, POCKET
Send

10 Cents per Copy.

Also service s

for

New

York.

CO..

510 Marquette

BEFORE CONTRACTING FOR

-

Chicago.

ever Invented.

la carte.

Adams

113

CALAHAN,

Y.

Room

St.,

The ECONOIVIICAL
CO..

I23 liberty

NEW TRAIN

Governors

Wei
IVe are nozu

SUMMER VACATION
tlie

TRIPS.

and

West Baden

to

Springs."

Write for References in your Locality.

WABASH SUMMER TOUR BOOK,

PALMER. Asst. Gen.

Pass. Agt.
311 Marquette Bldg.,

Chicago,

The Replogle

Write for our tree Ulustrated Book.

"Cu Become ao Electrical Eaflicer?"
We U-dch Electrical EntrlneerlnR. E\fcI

trlcLlKlillnir, Electric RaUwajB. Mechanical Kntrtneerlng, Mechanical Vravrltig,
etc. at your home. b> mall.
Lniitltute
inclorwt'd by Tbos, A. Edison.

Electrical Engineer Institute,

Oept. K.

240-242 W. 23d

SI..

NewYork.

Governor

Works,

HIGH & CHESTNUT STS., AKRON, OHIO.

A

parlor and

leave

Chicago

noon, arrive

dining car
at

the

at

now

12:00 o'clock

Springs at

Leave Springs g:oo
a. m., arrive Chicago
5:55 p. m.
Reservations at Monon Route
8:45 p. m.

The Bossert Electric Construction Go.
MANUFACTURERS OF

111.

ELECTRICAL ENGINEERING TAUGHT BY MAIL.

H. N.

York.

undersigned for a copy of

many attractive summer vacation tours, with maps, rates, etc., also
illustrated folders telling all about the
N. E. A. E.\cursions to Boston and Epw<irth League Excursions to Detroit in
A.

New

St.,

French Lick

GUARANTEE ABSOLUTE SATISFACTION

outlining:

Ju^.

prepared

way

SERVICE TO

For Electric Light, Power and Railway Stations,
Also Paper and Textile Mills,

CO.

General Ajent.

Phone Central 2057

1— Pull

ECONOMICAL ELECTRIC LflHP

WARREN, OHIO.

Transformers

298.

string for bright or dim. Style 2'-For variation In light turn bulb one
or the other. Write for booklet and prices. All voltages and bases.
style

LITERATURE.
STERLING ELECTRICAL MFG. CO.

Bldg.,

The Simplest, Most Practical and
Economical Turn-down Electric Lamp

STERLING SPECIAL

Write

1903,

For detailed information, address

JOHN
ELECTRICIAN PUBLISHING

EN*r U A. IVI P S
N O A IM DESC
CET THE

KUHLMAN ELECTRIC

1st,

It.

8B3 Broadway.

St..

BufTalo.

Agent, return limit of September
may be obtained.

American Club 5Ieals in dining car, ranging
from 35c. to SI. 00. 5Iid-day Luncheon 50c.

SENT ON REQUEST.
187 Pratt

St.,

Chicago.

I

SIZE.

EASY TO FIND WHAT

IT

YOU WANT.
3B8 Dearborn

ARRANGED

STEEL OUTLET AWD JUNCTIOW BOXES,
SWITCHBOABl>S, PANEL BOARDS, SWITCHES, ETC.
Ufn-IO/^, I^KAA/ -V^RK.

nAm#f^
uUUIVO.

FENNER, President

BUY YOUR BOOKS FROM THE
E^^CTR'C'AN

PUBLISHING

E10 Marquette
J. F.

Bldg.,

BLAUVELT, Agent

COMPANY,

City

Office,

232

Telephone Har.

Clark

Str'ect.

1245.

Enclosed Arc Lamps
FOR ALL CIRCUITS.
The Osborn-Morgan Company
CLEVELAND. OHIO.

CHICAGO.

RUSSELL W. KNIGHT,

Treasurer

IVI
MANUFACTURERS OF

IN/I

a^ H n^ry f ^ r Insu ia'ti ng
i

Braiding,
ling. Taping, Winding, Twinning,
Cabling, Stranding, Polishing
TwI

lec-trical \A/iros

and Measuring Machines. Cable Covering
'ering Braiders

I

304 PEARL STREET

PROVIDENCE,

R.

I.,

U. S. A.

June

6,

WESTERN ELECTRICIAN

1903

THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford

an excellent means for pumping water for House service, Hydraulic Elevator service
and Mills desiring an independent water supply, also for Mine Work and
:
:

Factories

:

WATER WORKS SUPPLY.
Can be located wherever
after once

electric current

We

installed.

is

or no attention
:::::::::::::

and require

available,

malie steam and power

:

little

PUMPING MACHINERY FOR ALL

PURPOSES,

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIEROE & SMITH-VAILE
DAYTON, OHIO,
New York:

141

Broadway.

Chicago: 311 Dearborn St.

Philadelphia: 619 Arch £t.
Cleveland: 1116
New Orleans: 304 Hennen BIdg.
Salts AgentB:

CO.,

U. S. A.

New England

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
BIdg.

BIdg

FREDERIC NELL, 97 Queen Victoria St., London, Bng.

E. F.

AUSTIN, Smith

BIk., Pittsburg.

YOU HAVE HAD AN OVERDOSE OF HIGH PRICES
Let

Us Change Your Medicine

AND THEN
You
You
You
You

can pay your coal and labor
can increase your

bills.

electrical business.

can defy competition.

can furnish large blocks which

own

engines, boilers

heat, electric light

system

of

now have

their

and dynamos, with steam

and power, by

installing

our

Underground Steam Heating Mains-

We have the only Meter System.
We installed 35 new Plants last year.
We guarantee results.
Write

for

our pamphlet showing

American

District

LOCKPORT,

how

it is

done.

Steam

Co.,

N. Y.
Mention Western Electrician.

READ THE

ELECTRICAL PAPER.

ACNETIC
SUSPENSION
STANLEY RECORDING WATTMETERS.
NO REVENUE LOST.

NO WEAR.
NO FRICTION.

ALL CURRENT USED RECORDED.

Send

STANLEY INSTRUMENT

for description

and book

full of

good information

"ABOUT METERS."

CO.,

EUROPEAN OFFICE, 23

GREAT BARRINGTON, MASS.,

U. S. A.

Boulevard des Italiens, Paris, France.

{FOR PACIFIC COIST—JNO. MARTIH & CO., San Francisco, Cal.,

Los Angeles, Cal. and Seattle, Waeb.

FOB COLORADO, IDAHO, HOSTASA, XEW MEXICO and WYOMINGTHE BESDRIE & BOLTBOFF H'F'S & SUPPLY CO., Denver,
FOR MEXICO— VICTOR H. BRASCHI & BRO., Mexico City.

Col.

,

WESTERN ELECTRICIAN

14

A

—

many

::

::

::

::

::

more than

work in Candelabra and
Decorative Lighting, Multiple and Series

^U^

Burning and

in all types of

Battery Lamps.

::

ELECTRIC APPLIANCE COMPANY,

Miniature Sockets and Receptacles,

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

TELEPHONE MANUFACTURERS. ELECTRICAL SUPPLIES.
CHICAGO.

Street,

in

for all classes of

H^

^^^^^M

92 and 04 W. Van Buren

igo^

10,000 varieties,

'^fB-^r

Does not

rubber wires of greatly inferior quality.

made

are

W

For inside use "O. K." two-conductor glazed braid telephone wire. Made with weatherproof compound, insulated
and glazed cotton braid, with trace thread in one conductor,
then twisted; carried in Chicago stock in Black, Maroon and
Nut Brown colors, No. iS B. & S. gauge copper. Costs less
rot or deteriorate.

6,

EDISON MINIATURE LAMPS

THE NEW TELEPHONE WIRE.

than

June

General Electric Company, HarrUon, N.

J.

HIGH INSULATOR FOR ARMATURES, ETC.

NON-ABSORPTIVE, FLEXIBLE and STRONG.

MICA INSULATOR GO.

MICANITE CLOTH
VOLT

•

Locating Faults,

Grounds,

etc.

RELIABLE.

ACCURATE.

NEW

YORK,

SIX

C
iR"
O TI MR

INCANDESCENT

LAMPS

4
J

The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and

PKEVLNT CUTTING.

X. Y.

Absolutely will Mot
The Brushes > >
It will

A wircman always

*

A A A'
((

You Mfho are Troubled with Sparking and Cutting of Commutatorm to Ume

Send for Circular.
L. M. PICNOLET,
78-80 Cortlandt St.

*

WANTED

SIZE.

For Testing Batteries and Battery
Circuits,

NEW YORK.
-IcA

AMMETERS,

POCKET

'ORIGINATORS.'
CHICAGO.

finds

SO Cts. per Stick, $5,00 per Dozen,

QOOD

For Sale

bj- all

K.

Supply Houses, or

Gum
-

put that hipli ploss on the commutator you
have BO long aoughtafttr,

Mclennan &

oo..

Sole Manufacturers

FREE, Sample Stick,

909 Title

and Trust Bldg.,

CHICAGO,

ILL.

LONG LIFE
GUARANTEED CANDLEPOWER,

STERLING EXTRA INSULATING VARNISH.
Extra Black Flnlshlne Varnlih,

.

HIGHEST EFFICIENCY.

sterling

Sterllne Black Air Drying Varnish,
Sterling Black Core Plate Tarnlah.

THE STERLIN6 VARNISH

CO.,

THE STERLING VARNISH

Brougham

Pittsburg, Pa., U. S. A.

St.,

MADE BY THE MOST SKILLED WORKMEN.

STANDARD ELECTRICAL MFG.
COMPANY,
Nlles, Ohio.

CO.,

Blacklrlars Road, Sallord, Manchester, England,

t

M
Ul
3

ILLUSTRATED

CATALOGUE

111

61cctric-al

Attacbment Plu^s out of every half-dozen.

-Supplks.

THERE ARE NO BROKEN CAPS.

PAISTE

H. T.
Chicago.

New
aOT A CATALOG?
Pblladelptala.

3

electrical Supply

CO.,

Go.

iljjiGonbndtStrccr,
New York

York.

.

lliillllll

Generators
for

Lighting,

Direct Current

to 100 K.

Alternating

Power and

Built In Capacities

Up

Current

Built In Capacities

Up

W.

to

1500 K. W.

Railway Service

National Electric

Company

Successor to

CHRISTENSEN ENGINEERING
ChicaEo: Old Colony Bid?.
Qcllatly & Co., Times Bldg.
Pittsburg
:

o
Q.

manhattan

Milwaukee

CO.
San Francisco.
Seattle,

250 K.
I

'

Kllbourne

&

Clark Co.

W.

3-Phase "Ceco" Alternator.

Ul
(0

*

June

FRANK
C. H,

WESTERN ELECTRICIAN

1903

6,

EUGENE

N. PHILLIPS, PncsiDENT.

r.

PHtLLIPa.

E.

General Manager.

WAQCN5EIL, TREASURER.

ROWLAND

IS

PHILLIPS, ViCE-PRES.
Jr.. Sec.

REMINGTON,

C. n.

WORKS,
AMERICAN ELECTRICAL
PROVIDENCE,
R.

I.

NOTE THE EYE

3^. 5 and 6 Inch
NEW RODLESS ANCHOR'

BARE AND INSULATED ELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
New York Store, W. J. Watson, 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Wsrks.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating Apparatus

THOMAS

J.

THE NEW RODLESS

Has a

WROUGHT IRON EYE

R.I.

Which

JOHNSTON,

W.

SBND FOR e4.PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

N.

Pine Street,

NEW YORK

-

not break.

BRO.

Distributor,

603
1

1

will

MATTHEWS &

Counsellor at Law,
No.

GUV ANCHOR

STOIBBAUGH

CITY

CARLETON BLDG.,
fend

for

new

ST. LOUIS.

descriptive catalog

Cambridgeport, Mass.
CHICAQO, Monadnock

Patent Soliciting.

Patent Causes.

Block.

#m

I

I

^m l\l

FIELD CLAY CONDUITS.

AOL,DERllV«i

TICKS

(A FLUX)

ALL TYPES.

Multiple Conduits Single.
large Factories in East and West.

CLEAN TO HANDLE. J

Moderate Prices.
Prompt Deliveries.

LARGE SAMPLES FREE.
L. B.

ALLEN CO.,

Inc.,

MADE BY
1334 Columbia Ave., Chicago.

Write or teleptione your requirements and we will
submit samples and prices.

Q

Telephone

AMERICAN" S?"
ARE THE BEST. Send

<or de.crlptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

29 Broadway,

AMERICAN BATTERY CO.,
EST'o iaa9.

7

1

1

S. Clinton St., Ctilcaiio,

III,

CONTINUOUS
The Incandescent Lamp Raplacer and
Cleaner replaces and cleans any o. p. lamp
rt any height or angle.
1

6 Bedford

St.,

New York.

RAIL JOINT

COMPANY

OF AMERICA.
GENL. OFFICES

Incandescent Electric Light Manipulator Co.,
I

FIELD,

J

5028 Broad.

;

CENTURY BLDG

,

NEIWARK, N.J.

OVER FIFTEEN THOUSAND

Boston, Mass.

MILES

(15,000)

IN USE.

HiBhest Award in

its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo.
1901.

EMPIRE WIRE

Soi':,^NY,

WIRE AND BARE
AND TINNED COPPER WIRE.

riAGNET

PACTORIES^ LISBON,

AND STOCK

N. H.

I

**

*»•

VAN BVRBN ST.

^^'^'^^H
HNBERfiROUND CONDUIT

f Absolutely

OUR

COPPER^IRE

—
Insulation

£lectrol/eis-Protf.

Test,

I

66,000

CONDUIT \ ::;tr;::k
|S

!

VOLTS.

/Ion-Corrosive,

^ Perfect

Insulator.

_

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance

0?i<t

NATIONAL CODE STANDARD

than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

0.

K." Weatherproof Wire.

Slow

Burning leatlierproof

AMERICAN CONDUIT COMPANY,
MANUFACTURERS OP

and Slow- Burning fire.
Prioes

and Samples on Application.
BITUMINIZED FIBRE.

OFFICES:

Phillips Insulated
Office

Wire Co.

and Factory: PAWTUCKET,

R.

I.

720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Uacf Sirtet, Les Angeles, Cal.

(Patented.)

FACTORIES:
Chester. Pa.
Chicago, III.
Los Angeles, Cal.

—
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WAITED, FOR SAXE
WAJIT COLUHN

timilar

and

advertise-

ivords or less), S^-Jo an
additional words jc eacK
advertise
ments ijo words or iess). $1.00 an insertion: additional words 2c each.

ments

(jo

insertion

:

POSITION ^'AXTED

POSITION WANTED.
As chief cnjrlneeraDd olectriclaii or managor;
exitertenced and techulcal tn all types of
and steam apiwiratus of llghtloK
power or railway systems. Can design, install
and maintain plants up to "two ihousand" H. ['
indicator, eleetrical Instrumentsand
References, Address
Married, strictly soIkt.
BOX 207. care Western Electrician, 510 Mar-

(COMMUTATORS,

Dynamos and Motors.
invite correspondence
with tliose wisiiing to

1—22x33
1—20x40
2—13x21
1—18x36
1—20x42
1-18x42
1-16 i:i6
2—12x36

sell.

Hlghlv recommended. Do not expect
Address for June, F. WALT<»N,
lar^'e salary.
20i'l Cnriis St.. Denver. Colo.

change.

WE ORBUY OLD
ANY

WANTED.
One experienced Incandescent lamp salesman,
at once.

SIZE
CONDITION.

"Big Four"
The

From the

Leading: Cities of

Ohio, Indiana

One 12x14 McEwen center crank engine with
120 H. P. at 110 Lbs. and H. cut-off
and 275 R. P. M. Wheels, 56x12!-^. Engine is

sub-base.

brand new, has never

complement of
FRED W.

dress

l>een erected

and has usual

ilttings.
Cheap for cash. AdC. BAILEY, 501 Spahr Bldg.

St.

FOR SALE.

2— 325-H.

Heine Watertube Boilers, 140

Machinery
Bought, Sold and
Exchanged.

FOR

for

Send

make.

E,

Wjsmihgtos

St. iHDiaMflPOLIS.lNOi

Babcock A Wilcoi Watertnbe Boil150 poundsP. Babcock & Wilcox Watertube Boilers, 150 pounds.
3—275-11. P. Babcock A Wilcox Watertube Boilers, 130 pounds,
1— 175 H- 1>- Babcock & Wilcox Watertuhe Boiler, 125 pounds.
2— 150-H- P- Babcock & Wilcox Watertube BoUers, 135 pounds1—72x18 Tubular Holler, 125 pounds.
3—72x16 Tubular Boilers, 100 pounds.
3—66x16 Tubular Boilers, 100 pounds.
1—60x18 Tubular Boiler, 100 pounds.
8-60x16 Tubular Boilers, lilO pounds,
1—56x16 Tubular Boiler, 100 pounds.
2—54x14 Tubular Boilers, 100 pounds.
ers,

HEATERS.
1,000-H. P. National Feed Water Heater.
350-H. P. Baragwanath Heater.
300-H. P. Wheeler Heater.
150-H- P. Kroeschell Heater.

PEORIA,

P.

CO.,

Davenport, Iowa.
Switchboards
Built to meet
Specifications.

ILL.

DYNAMOS.
180 K. W. and 120 K. W-,

G- E., 60 cy, A. S. type
1,100 or 2,200 \. alternators.
120 K- W. and 60 K. W-, G- E-, 133 cy. 1,100 and
2,200 V. alternators.
150 K. W.Wood and 50 K- W., Siemens-Halske 60
K. W., Siemens-Halske 2.000 V. alternators,
200 H. P. Edison 200 V- motorDirect current 110 ^' generators, all sizes.

The

inventions,
the alph.ipet and
the pfintioE press

inventions

which abridKC
distance have

Write

for the

CHICAGO.

Electrician Publishing

Chicago.

cepted.

No. 51,

list

MAINTENANCE COMPANY,

MARQUETTE BUILDING,

1625
"Of all

Writ

IMIVIEDIATE DELIVERY.

21 and 36x30 W'iUiams tandem com-

ILLINOIS

PERFECTION IN TRANSPORTATION
FLIRSISHED BY

THE

Headquarters

Cc, 510 Marquette
latest Electrical

for all

Bldg.,

Books.

for Catalogue.

Northern Wisconsin Resources.

nf crushed

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood tlmberand splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting

— the

lets,

CHICAGO & ALTON RAILWAY
hea\-iest steel rails,

laid on

a

roadbed

rnck, make its tracks the
smoothest. Over this dustless highway are
run the most palatial trains in the world

acme of luxury and comfort.
AMERICA'S MOST POPUUtl RAILWAY- JUSTLY TERMED

"THE ONLY WAY"

Gregory Electric Company,

tunities

HOIVIESEEKERS' EXCURSIONS
First

— VIA —
CHESAPEAKE AND OHIO RAILWAY
—TO

those who seek the opportunity. Transportation facilities are of the best. Interest Ing bookmaps, etc., are yours for the asking.

W.

H.

KILLEN, Land

&

and Third Tuesday Each Month

VIRGINIA,

NORTH AND SOUTH

CAROLINA,
For rates and Information apply to

Industrial Com'r;

BETWEEN
Chlraco, St. Loul*. Kuniuis Cltr and Pcorlo.
Ceo.

ILL.

.

REPAIRS

pound engiHe.
P. 12 and 24x18 Williams tandem compound engine.
250 H. P- 13 and 20»4xl5 Armington i Sims
cross compound.
300 H. P. 20x18 Erie Ball automatic
75 H- P. 10x13 Frost automatlc-

The

CHICAGO

lbs.

250 H.

IS

Street,

295

.

46^

15 to 25 tons;

54-62 Soulh Clinton

Street,

CITY.

ILLINOIS ELECTRICAL MFC. CO.,

600 H,

done most

description, stating

P-

Lowest
Bt Prices
Prices.

those

NEW YORK

2— 280.H. p.

Write for complete stock

WANTED

114-118 Liberty

2— 275H.

WHITEHEAD MACHINERY

As3t.Gen'l P. A.

BRUCE D. YOUELLS,

delivery.

Weston High Speed Automatic.
Automatic

P- Phoenix Cen-Crank
P. Atlas Automatic.

CINCINNATI. OHIO.

FOR SALE.

immediate

I

10x16 60-H.

Electrical

Lot wooden electrolyttctanks. Lot wirerope.
Old material and machinery of all kinds purWALSH'S SUNS & CO.. 258 Washchased.
ington Street. Newark, N. J.

feet span,

P-

3Hxl2 115-H.

W. P. Deppe,

City Auditor.

Electric Traveling Crane,

F=i«c.scc

Company Tandem Compound Automatic.
14x14 125-H.

of

inquiries to

THOMPSON,SON&CO.

POLisn;rw:Es

34x60 750-H. P. International Power Corli,ss.
2Sx4S 750-H. P- Harris Double Eccentric Corliss
24x48 500-lJ. P- Brown Corliss23x60 460-H- P- George H- Corliss.
20x4S 300-H. P. Harris Corllss18x42 250-H- P- Greene Corliss, Db. Eccentric.
12 and 22x42 250-H. P. Atlas Tandem Compound Corlise.
16x42 175 11. P. AUia Corliss.
16x42 175.n- P- Hamilton Corliss
12x36 100-H. P. St- Louis Heavy Duty Corliss.
12x36 lOO-H- P- Hamilton Corlfss.
24x48 500-H- P- Buckeye .Viitomatic16H and 28^x27 400-H- P- Buckeye Cross Compound Automatic15 and 23x17 250-H. P- Mcintosh, Seymour «fc

Louis

Casselton, N. D.,
offers for sale at a reasonable price
Will acits Electric Light Plant.
cept lighting for city in whole or
part payment of purchase price, if
Plant is well equipped
desired.
and doing a good business. Address
all

1—2(10 K. W. Weslinghouse.
K. W. Edison bipolar.
1—1211 K. W. C. 4 C. 6 pole.
1-100 K. W. C. & C, 6 pole,
4-100 K. W, Gen'l Electric.

2—150

U.S. METAL

Write for Folders
Warreti J. Lyncb,
Genu Pass. Agt-

ARC DYNAMOS.

BOILERS.

To

Columbus. Ohio.

The City

Illinois

and

K. W. Detroit.

ALTERNATORS.

&

POLISHES ALL METALS. Boa^cnd-. Nr-,Y=3. Cmcbgo, Sa«

1

FOR SALE.

bipolarbipolar.

CHICAGO.

ST.,

World's Fair Route

WANTED.
Three experienced incandescent lamp salesmen, bv an old and well-established company not
in the "trust. Applicants will please state age.
experience and salary wanted. Address BOX
199, care Western Electrician. 510 Marquette
Bldg.. Chicago.

1—50

lbs.
P., S
W.,
P. sterling,

ENGINES

CO., Shelby. Ohio.

W, Westinghouse.

1—35 K.W. Ft.Wavne, M. P.

t.Waiim'i!.tl.«i!i<

OLD BELTS.
LEATHER PRESERVER MFO. CORP.
MONROE

K.

2— 60 K.W.Edison
5— D62 K.W. T. H.

OR

CLEAN, REPAIR AND RENEW

THE SHELBY ELECTRIC

Address

150

2—75

J.

BELTS

SCRAPS.

27 W.

Jersey City. N.

H. P. National, 150 lbs,
H. P. AbendrothJcRoot,

1—250 n.
1—250 H,
3—300 H
2—125 H.
2-100 H.

<fe

POSITION WANTED. WE

Asassistant engineer or electrician with power
or ligbiiDg company, or as Installing engineer;
ten years' experience with Corliss high-speed
and gas engines. A. C. and D. C. electrical
machinerv; "experienced with installation of
plants; have complete indicating outtit and understand Us use; strictly temperate; Western
Address BOX 20S, care
location preferred.
Western Electrician. 510 Marquette Bldg., Chicago, 111.

Buckeye.
Buckeye.
Buckeye.

1—18x20 Porter Allen.
1—18x36 Wright Corliss.
2—15x20 Rus-ell, 4 valve,
2-16x16 F.rieBall.
2—13x12 Armington Sims.

Chicago.

St.,

for booklet 125-m.

JOSEPH DIXON CRUCIBLE COMPANY.

150 lbs. .Ul sizes in 60 A; 125 cycles.
IcO lbs.
MOTORS & DYNAMOS.
Cummer, 4 valve.
P. Climax, 150 lbs.
Fitchburg Corliss.
All sizes and voltages.
P. tubular, 120 lbs,
Wright Corliss.
P. tubular mil lbs.
Frick Corliss.
2—40 H. P. tubular, 100 lbs.
STEAM AND ELECTRICAL
Green Corliss.
MACHINERY.
RY. GENERATORS.
1— 13x20v;xl5 .\. AS.
1 — 13xl!»xl5 Mel. ,t Seymour. 1—250 K. W. Genl Electric

SCHUREMAN & HAYDEN.
140 S. Clinton

Ask

ness of the Di.xon Graphite.

2— 13x"22Hx21 IJuckeye. cross 1—375
2— llHi'7'^-xl6 lluckeye, cross, 1—267

WANTED.

thoroiighl\ competent. i>ractical electiiclan,
J9 years' ex|>erience: an expert on dynamos
and motors. Just the man to take charge of
liBht and power station, making all repairs.
Will goon trial test anywhere in West if position ma v be considered permanent lotht right
man. Age 38. married. Good reason for making

Brushes, show surprising

freedom from wear on account of the perfect smooth-

1—9x9 Xew York Safety.
ENGINES.
2— 20x.'^6x3i"i Buckeye, tandem, 3— 7Hx7 \\'estinghouse.
1— 16'/2X"28.\'27 lIucKeye, cross
BOILERS.

We

buy or

By

1903

two or three years' usage

after

with Di.xon's Graphite

t

President.

SECOND-HAND

quette Building. Chicago.

POSITION

MEES.

C. L.

electrical

Own

6,

ROSE POLYTECHNIC INSTITUTE.
1xt>. a College of EnglneeriDp.
Mechanical. Electrical, Civil Engineering; Chemical oounie. Architecture. Extensive shops. Modernly eqatpiied latK)ratorles Id every department.
Expenses low. I'lst year, t-'or Catalopue wdflress

Teube Hai-te.

am

toiils-

June

J,

Charlton,

Gen. Pas.

Ai:t..

Chicago,

JAS. C. POND, General Passenger Agent,

III.

Wisconsin Cenlril

Ry.,

MILWAUKEE, WIS.

I.

P.

8PINING, N. W. P. A. C. & 0. Ry.
234 Clark St., Chlcaero.

»

EDISON COMPANY
REPAIR SHOPS
CHICAGO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,

Machine and Carpenter
Work of All Kinds

Correspondence Solicited.

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

:

June

WESTERN ELECTRICIAN
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CHAPMAK

ARRESTER

fLlGHiraNG

APPARATUS
For

FOTl

'

.-JLEPHONE iTEUECHaPH Ll>IES

iMmlNESOXa EtECTBIOCO-

PATENTED

>IARCt] 3,1<)03.

CentrdLl StaLtion atnd

Power Ho\ise Eq\jipment
A

three hundred kilowatt aLlternaLting unit, consisting of
one 300 K. W. Stai\Iey. two-phase, 60-cycle, 2,400-volt alterna.tor, directly connected to a 16-32x24 Mcintosh, Seymour
& Co. vertlcBLl cross-compound engine.

ALTERNATORS.
One
One
One
One
One
One

ALPHADUCT MFG.
622 W. 22d

Street,

250 K. W. General Electric, 2,400 volts, 50 cycles, three-phase.
200 K. W. General Electric, 2,300 volts, 40 cycles, Ihree-phase.
180 K. W. General Electric, 2,300 volts, 60 cycles. singU-phase.
180 K. W. Westinghouse 2,200 volts. 60 cycles two-phase.
150 K, W. Westinghouse, 2,300 volts, 60 cycles, single-phase.
150 K. W. Stanley. 1,100-2,200 volts, 133 cycles, two-phase.
Two 120 K. W. General Electric, 1,040 volts, 125 cycles, stngle-phtse.
One 120 K. W. General Electric. 2.080 volts, 125 cycles, single-phase.
One 90 K. W. General Electric. 2,300 volts, 60 cycles, single-phase.
One 75 K. W. Stanley, 1,200-2,400 volts. 133 cycles, two-phase.
One 60 K. W. Westinghouse, 2,200 volts, 60 cycles, two-phase.
One 60 K. W. Westingbouse, 2,200 volts, 60 cycles, single-phase.
One 45 K. W. Westinghouse, 2,200 volts. 60 cycles, single-phase.
Three 35 K. W. Thomson-Houston, 1,100 volts, 125 cycles, single-phase.

CO..

NEW YORK.

Sales Agencies

RAILWAY GENEIIATOIIS

CHICAGO: W. M. Porter,
303 Fisher Building.
NEW YORK: William S. Brown,
39 Cortlandt Street.
Chase-Shawmut
390 Atlantic Avenue.
TORONTO: C. W. Bongard,
78 Bay Street.

BOSTON

:

One 200 K. W. Westinghouse,

Co.,

N. Y.

particulars.

Have VOU read the

NEW DYNAMO TENDERS'

Dynamo
OQt

BADT?

ELECTRICIAN PUBLISHING CO.,
CHICAGO

McNAMARA BROS.
ELECTRIC SWITCHBOARDS,

SLATE AND MARBLE.
Fair Haven, Vt.

SSoi°lB.

For Electrical Purposes.

EverytfalDgr in turned

'

Slate.

Only Firm in Vermont who makes a Specialty of
Manufacturing and Drilling Small Slates
for Electrical Purposes,

ADDi
I

VnilUA

lUUnUi

OLA

PURPOSES
PLAIN OR
ENAMELED.

THE MONSON

BURMAH SLATE

PORTLAND, ME.

^^I^^HBSr
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i^^^^L.
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RepairShop

OPEN DAYAND NIGHT
TELEPHONE

US.

Armature
Fields

Rewouncb

H.,

I

'

1

One Edison

'^o. 20,

60 E.

10 Volts.

ALTERNATING GENERATORS.
One 750 E.W.. Westinghouse

60-cycie, 2-pbase,

2,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corliss engine, complete.
Two 100 K. W., G.E- 3 phase, 60 cycle generator,
comolete.
Two 10b K. W., G. E,. 1100 volta monocyclic,
complete.
One 60 K. W., Westinghouse, 1100 volts.
One 35 K. "W., Westinghouse, 1100 volts, complete.

STREET CAR EQUIPMENT.
One hundred and eighty 25 H.

P. motors,

new

and complete with pinions, gear and gear
cases.

One hundred and eighty "K"
Twenty-tive K-2 Controllers.

Controlleri.

and 60x60. Cooper cross-compound,
non-condensing, new, never shipped from

Six 36

factory.

One 30x54 St. Louis Corliis.
Two 24x60 Lane & Bodley.deiigned

for rolling

mill work.

28x60 Pennsylvania Iron Works Co.
20x48 Wheelock.
20x48 Double Wheelock.
20x42 Wheelock,
14x42 Hamilton Corliss.
Two 21x18 Arminston ^t Sims.
Four 16 and 22x22 Houflton, Stanwood & Gam-

One
One
One
One
One

ble, cross-compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17x14 cross-compound Ideal.
9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.
Three 17x18. Skinner, with air cylinders at-

Two
Two

tached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic RuBselL
One 15Hxl5 Armington A SIm«

high speed

simple automatic, 270 E. P. M.
One 15x15 Armington & Sims simple automatic,

P.

270

R. P.

M.

One 13Hsl5 Armington

&

Sims high speed

•imple automatic, 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
Four 66x18 with 66 4-inoh tubes.

Charles £• Dustin Co.
ORANGEBURGH, N. Y.

complet«

Three 66 x 14, with 66 4-inch tubes.
Two 72 in. X 18 ft., with 66 4-inch tubes.
Five 60x16

ft.

hieh pressure boilers.

Two Sterling Water Tube Boilers, 250 H.P.each.
Two 500 H. P. Hazelton.

FERRIS WHEEL.
One 60

ft.

Ferris Wheel, electricaiiy driven.

p ant of 300 K. W.

LISTS.

A

battery at a great bargain.

AT A BARGAIN — A

Storehouse:

1

Two 210 K. W.. G- E. design, 14 pole, for direct
connection, at a speed o( 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

ENGINES.

Transformers, o-rc lamps, street railway motor equipments.

NEW YORK.

W.

GENERATORS-

—

Broadway.

to be driven

Six T. H., D62.

Direct current gener&tors and motors, 110, 220 and 500 volts.
Alternating-current motors, 60 and 125 cycles.
Brush and Thontson-Houston arc generators 0.II sizes.
Babcock & Wilcox and waLter tube boilers.

11

Volts.

270 K. W., arranged

250 K. W.
OneWestlnghouse, 175 K. W.
Two General Electric, 100 K. W., 4 pole.
Two General Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.

\

ELECTRIC&L

to

HH* ^9^^K.

side of pulley.
One General Electric.

SEND FOR BULLETINS GIVING ITEMIZED

B^PSa
Vl II II k
^^^r% I E.

</>

with a single pulley clutch coupling on each

HAN-TTACTTJEER,
FAIR HAVEN, VERMONT.

gkU

<D

lijft

GENERATORS-500

ENGINES.

Sent prepaid on receipt of price, $1.00.

-

3

^^P
*^^^f

4i

<B
*n
^9

FonrT.

K.

One 26x48 Harris Corliss, 500 H. P.
One 18-34x48 Cooper Corliss, cross compound, 500 H. P.
One 23x48 Harris Corliss, 400 H. P.
One 20x36 Hewes & PblUips, 200 H. P.
One 18x48 George H. Corliss, 250 H. P,
One 16x42 Providence Greene, 200 H. P.
Two 18-30x16 Westinghouse compound, 250 H. P. each.
Three 18J4xl8 Armington & Sims, 250 H. P. each.
One 18^4x18 New York Safety, 250 H. P.
Two 1018x20 Payne tandem compound, 150 H. P. each.
One 13-19x15 Mcintosh, Seymour & Co. tandeTn, 175 H. P.
Two 14x13 Armington & Sims, 150 H. P.
One 14x14 Rice automatic, 125 H. P.
One 13x12 Armington i Sims, 125 H. P.
One 12-20x12 Westinghouse compound, 100 H. P.
One 12x12 New York Satety. 100 H. P.
One 10^-16*4x12 Armington ASlms cross compound, 100 H.
One 9x16 Rice automatic, 75 H. P.
One 12x10 Westinghouse Junior, 75 H. P.
One 8x10 B. F. Sturtevant, 40 H. P.
One 7x8 Payne, 20 H, P.
Three 6x5 Westinghouse Junior, 12 H. P. each.
Two 5x4 Westinghouse Junior, 6 H. P. each.

it.

Building,

B

engine.

tenders cannot get along with-

510 Marauette

m
>9

TwoT. H.,oOOK. W.

with one triple expansion vertical engine.
One 30 K. W. Eddy, 4-pole, 125-volt generator, with 10x12 Watertown engine.
25
One
K. W. GeneralElectric, 6-pole, 125-volt generator, with 9HxlO Armington A
Sims engine.
Two 25 K. W. Westinghouse 6-pole, 250-volt generators, each with 9x10 Ball and Wood

WHY NOT?

NOT,

IF

V9
^B

.^^^^^Hb^^A

S
^3

rators,

HAND-BOOK
F. B.

^^k
^B^^El^^

^9

R. P. 51.

W. Westinghouse, 8-pole, 500-550- volt generator, with 18-30x16 Westinghouse compound engine.
One 130 K. W. General Electric, 8-pole, 125-volt generator, with 12-20x16 Erie Ball
tandem compound engine.
One 60 K. W. Eddy. 4-pole, 125-volt generator, with 13x12 Buffalo Forge engine.
Brand new.
One 50 K. W. Commercial, 6-pole, 125-volt generator, with 8^-13x12 Arminglon &
Sims tandem compound engine.
One 50 K. W. Eddy, 4-pole. 12o-volt generator, with 13x12 Harrisburg Ideal engine.
One 50 K. W. unit, consisting of two 25 K. W. General Electric. 4-pole, 125-volt gene-

One 200

PRATT INSTITUTE
BR.OOKI.YN.

By

510

DIRECT CONNECTED UNITS.

Applied Electricity.

and

6-pole. speed,

General Electric. 4-pole, speed, 425 R. P. M.
Westinghouse, 4-pole, speed, 535 R. P. M.
One 110 K. W. Eddy, 4-pole speed, 600 R. P. M.
Two 100 K. W. General Electric, 4-pole, speed, 650 R. P. M.
One 100 K. W. Walker, 4-pole, speed, 750 R. P. M.
Two 100 K. W. Edison, bl-polar, speed, 620 R. P. M.
One 90 K. W. Thomson-Houston, 4-pole, speed, 700 R. P. M.
One SO K. W. General Electric, 4-pole, speed, 700 R. P. M.
Two 80 K. W. Detroit, bl-polar, speed, 620 R. P. M.
Five 62 K. W. Thomson-Houston, type D, speed, 900 R. P. M.
One 50 K. W. Brush, type Q, speed, 1,050 R. P. M.

i

for catalogue

m
3

CO

Q
^m

500-550 VOLTS.

Two 200 K. W.
Two 180 K. W.

Steam and Machiae Design

Write

We Buy or Sell

Two 500 K. W. General Electric, 6-pole. speed, 300 R. P. M.
Two 300 K. W. General Electric, 4-pole. speed, 400 R. P. M.
Two 225 K. W. General Electric, 6-pole. speed, 465 R. P. M.

TWO-YEAR COURSES IN

and

I

complete Edison 3-wlre
capacl'.y.

It will be profitable to wire or write us giving
reoulrements of machinery wanted or for

sale.

JOHN

A.

STEWART ELECTRIC CO.
Factory and Warefiousc

Offices:

430 Sycamf r.

SI.

LUDLOW, KV

CINCINNATI, OHIO.
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Automatic Telephones^
Privacy

Promptness
Precision
Profits,

Automatic Electric Co.,

Citicago,

S. Am

€/.

'.;;:;::;:;s;:::::i::;i:;:::;:;::s;::;:;::::::::::::;;i;s:::;issittS2:::;::s;::;>*
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Sir

Tvingsten MaLgrvet Steel
^^Remy'" Brands

iiii

••
••••

Best permanent magnet steel for high-grade telephones.

'Mm
)••

TELEPHONES FOR EXCHANGES.

jl
••••
••••
••••

L...

.••

sf

TELEPHONES
HONES FOR PRIVATE AND COUNTRY
COI
LINES.

jj-l

FARR

•••

A. C. Leslie

6, Co.. Moi\treaI.
AGENTS FOR NORTH AMERICA.

jjjl

Can.

•!!;

TELEPHONES FOR FACTORIES.

XXV
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Brackets,

CADD
rHnii

1

18

Win

Pins and Insulators.

nUIPAPn
UniURUUi

&

CONST. SUPPLY CO.,
120 w. JACKSON BLVD.,

TELEPHONE

&

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

"INTERNATIONAL"

SWITCHBOARDS. TELEPHONES

TELEPHONES

AND EVERYTHING FOR
COMPLETE EXCHANGE.

All connecting wires, binding posts and terminal screws fully concealed.
No exposed metal parts form a part of the

Write for Catalog and Prices.

any time.
Tbe only instrument

circuit at

KOKOMO

of

kind on the

its

market.
distinct and far-reaching,
TrUnQlllittPr impoisible to deteriorate.
*^^^^^'

TELEPHONE AND ELECTRIC

Every distinct part of our equipment

MFG. CO.,
KOKOMO,

ONEQDALED

STAND

ts

made

strong and durable.
Multiple

INO.

Trunking

SWITCHBOARDS

£|°'J1,f„°|[^^

FOR ANT SIZE ESCHANGB.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
610 WILSON AVE., CHICAGO,

Telephones that Challenge the

World*s past Champions to an

"International" apparatus embodies In the
construction of the parts many new features of
vital importance to the durability and eflflciency
of a plant.

Correspondence

**lnternationar* Contest.

CO.,

solicited.

INTERKATIONAL TELEPHONE MFG.
Harrison

aoil Cllnloo Sti.,

CHICAOO, U.

CO.

S. A.

ILL.

The
Pioneer

Famous

Limited.

Train
ofthie

World.

Chicago— St. Paul— Minneapolis

PATENTED TELEPHONY
A review

of patents pertaining to Telephones and Telephonic Apparatus by the

American Electrical Engineering Association.
CONTENTS

Introductory.— Percentage of Patents Sustained.— Supreme Court Decisions.
:
—Berliner Case.— Induction Coil.— Drawbaugh Cases. —Hunnings Transmitter.— Subscribers' Calls.
—Switchboards.— Law System.— Mann System. Multiple Board.— Express System. Raverot-Hess
System.— Comparative Advantages, Multiple and Divided Board Systems.— Carney Plug Board.—
Brief Mention.— Automatic Switchboards.— Conclusions.— Index.

—

—

VIA

The

St. Paul Road.

(Chicago, Milwaukee

& St Paul

Ry.)

Equipment and Service
Uaequaled.

Patent of A. G. Bell. No. 174.465.
Patent of Emlle Berliner, No. 233.969. Patent of Emlle
Berliner, No. 463.569. Patents of Emlle Berliner In Parallel Columns. Patent of C. A. Cheever.
No. 208.463. Patent of H. H. Eldred. No. 303,714. Patent of Thos. A. Watson. No. 256,258.
Patent of L. B. Firman. No. 283.334 Patent of M. G. Kellogg, No. 247.199. Patent of C. E. Scrlbner.
No. 330.058. Patent of C. E. Scrlbner. No. 300.144. Trunking Principle. Patent of Shaw &.
Chllda, No. 319.856.
Mann System. Patent ot L. B. Firman. No. 252,576. Western Union Pin
Switch. Express System. Patent of Sabln & Hampton. No. 513.534. Subscriber's Automatic Signal. Raverot-Hess System. Patent of M. J. Carney. No. 258.886. Apostoloff System.

Handsomely Boand

tn Cloth.

F. A.

MILLER, Geoeral Passenger

E. S.

510

Marquttte Building,

CHICAGO.

Ageat,

Ohmmeter

QUICKLY LOCATE
YOUR CIRCUIT TROUBLES.
WHY NOT THY IT?
\\ILL

WRITE FOR CIRCULARS.
Illinois Electric

ELECTRICIAN PUBLISHINB CO.,

Specialty Co.,

171-173 So. Canal

SIreel,

CHICAGO.

Cbicagc. IP.

OVER

I.

5ent Prepaid on Receipt of Price, $1.50.

Tima

tables, maps aad information
(umished on applicatioa to

The

150,000

PHONES

SWEDISH-AMERICAN

DAILY SERVICE
TELEPHONE COIVIPANY,ch.caco
IN

SEE THE POINT?

5

:
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Those Who Have Tested Ours
AND "THE OTHER KIND,"

Portable Desk Telephone

Not Be Surprised At This Statement.

I

BEAUTY,

I

^/NWEPASTrEAR^MORE^

.

STR(pBERG^CARLS()N

i

Isn't It?

HOW DO
WE DO

I

IT ?

swixenBOARDS

\
m

!
Simply by constantly improving our apparatus,
going on the theory that
even the best is not good

I
i

enough.

t

Green and Congress

346 Broadway,

Electric Building.

NEW YORK.

CLEVELAND.

Price.
Quality.

I

& Supply Company
Sts.,

80%pFTHElNDEP|ENDENT TOLLbTATIONS,

One
One

Write us for Latest Prices.

KEuoGfi Switchboard

I

i

\ HAVEBEEH^OLD/NOm
\flANALL OTHER makes!COMBINED

E. C.

LEWIS, State Representative, Columbus, Ohio.
Write

for our Bulletins covering that line
of apparatus in which you are interested.

CHICAGO.
Keystone Telephone

Building;,

PHILADELPHIA.

STROMBERG-CARLSON TELEPHONE MFG.
Gen'l and Eastern Sales Office:

ROCHESTER,

CO.

Sales Dept.

CHICAGO,

N.Y.

ILL.

••••••

It

requires

Capital,

Electrical

"Bution" Type Telephoive Transmitter.
Louder, clearer and better

Knowledge and Good Meclianics,
as well as Patience, to

mU

a

back". Letus

SUGCESSFULTELEPHONE.

tell

you about

GENERATOR

TELEPHONES CALL
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAM
3a

ELECTRIC

TELEPHOHE

CO

JACKSON BLVD., CHICAGO

THE FAHNESTOCK
TRANSMITTER CO..
74 CortIa.ndt

Carbon Arrester In DetaiL

it.

Send for BookleU

AMERICAN
CENTRAL
ENERGY

in

every way than the "Solid

New York

St..

City.

MOON TERMINAL HEAD
With

CARBON ARRESTERS or with
COPPER ARRESTERS.

NO CHANCE IN PRICE LIST, WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essential
features which afford absolute protection to the
Cable Wires. This is demonstrated by its record.
Thorough tests show that this apparatus
with Carbon Arresters will withstand, without
injury, a current of heavy voltage.
SEE METAL OUTER CASE OR STORM BOX.
Catalogue and Price List on request.

MOON

MFC. CO.,

47-49 South Canal Street,

CHICAGO.

WESTERN ELECTRICIAN
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June

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

FIVE

GOOD

BOOKS.

Suite

Electrician Publishing

510 Marquette

Co.,

CHICAGO,

6,

ONE
DOLLAR

Building,

ILL.

EACH.

ELECTRICAL BOOKS
Make your book purchases from the
West.

only large stock of electrical books carried in the
If you do not find what you want in the
write for complete and up=to-date book catalogue.

Prompt shipments guaranteed.
following

list,

Price.

Price.

cloth binding
$1.00
Badt's New Dynamo Tender's Hand Book, cloth binding.
1.00
Badt's Incandescent Wiring Hand Book, cloth binding
1.00
Badt's Bell Hanger's Hand Book, cloth binding
1.00
Badt's Electric Transmission Hand Book, cloth binding... 1.00
Dobb's The Inspector and Trouble Man, cloth binding
1.00
Steven's Mechanical Catechism, cloth binding
1.00
Hawkins' Catechism of Electricity, leather binding
2.00
Practical Electricity, leather binding
2.00
Thompson's Polyphase Electric Currents, cloth binding. . . 3.50
Varley's Electro-Magnet, cloth binding
1.00
Buckley's Electric Lighting Plants, cloth binding
2.00
Hasklns' Electricity Made Simple, cloth binding
1.00
Hasklns' Transformer, cloth binding
1.25
Houston's 2-volume Electrical Dictionary, halt leather, very
cheap, halt price
6.00
Watson's Electrician's Handy Book, cloth binding
2.50
Trevert's Armature and Magnet Winding, cloth binding... l.DO
Trevert's How to Build Dynamo Electric
Machinery, cloth
binding
2.50
Trevert's Experimental Electricity, cloth binding
1.00
Trevert's Electricity tor Students, cloth binding
1.00
Trevert's Electric Railway Engineering, cloth binding
2.00
AUsop's Bell Construction, cloth binding
1.25

Trevert's Electrical Measurements tor Amateurs, cloth binding
,$1.00
AJlsop's Telephones, Their Construction and Fitting, cloth

Webb's Telephone Hand Book,

.

.

binding

1.25

Allsop's Bell Fitting, cloth binding
.i.1.25
Allsop's Induction Coils, cloth binding
1.25
Bell's Electric Power Transmission, cloth binding
3.00
Bell's Distribution for Electric Railroads, cloth binding
2.50
Cushing's Standard Wiring for Electric Light and Power,
leather binding
1 00
Hanchett's Modem Electric Railway Motors, cloth binding.' 2.00
Houston
Kennelly's Electric Transmission of Intelligence,
cloth binding
1.00
Houston
Kennelly's Electrical Measurements, cloth bind-

&

&

ing

Houston
Houston
Houston
Houston

&
&
&
&

1.00

Kennelly's
Kennelly's
Kennelly's
Kennelly's

Electric Heating, cloth binding
1.00
Electric Arc Lighting, cloth binding. 1.00
Electric Motor, cloth binding
1.00
Electric Street Railways, cloth bind-

ing

Houston
Houston
Houston

&
&
&

Kennelly's Electric Telegraphy, cloth binding.
Kennelly's Electro Therapeutics, cloth binding.
Kennelly's Electricity Made Easy, cloth binding.
Merill's Electric Light Specifleations. cloth "binding
Wiener's Dynamo Electric JIachines, cloth binding
.

.

1.00
l.OO
1.00
1.50
1.50
3.00

ANY OF THE ABOVE B ^OKS SENT PREPAID ON RECEIPT OF PRICE.

ELECTRICIAN PUBLISHING CO.
SUITE 510
"

'

"'

MARQUETTE
Ill

J

I

BUILDING, CHICAGO.

rmjiijr ji jii jj,jj.j._._
i

i

1903

"A^^mfMmfWWHm^M^MMmfa^MfMWMiWnfMmfWMPWMRfVWfVIMH

:

June

6,

WESTERN ELECTRICIAN

1903

21

WE MANUFACTURE

WIRELESS
TELEGRAPH APPARATUS
S^:

j^,...^.,jjl|^

V

€^

A

E,
\\

^
\ ^it

*9^ii**

^

1

This Set Costs S50.00

Doubled His Salary Through
the

F. O. B. Factory.

Comprises Complete Sender and Receiver for Stationary or Portable Work.
Write us for Anything Pertaining to Wireless Telegrapti Apparatus and Supplies.

We can

you separate

any special parts that you inay require.
Recorders, Automatic Tappers. We
can furnish you prices on Special College Sets, Students' Sets, and also on our
Special Commercial Wireless Telegraph Sets, for short-distance or long-distance
telegraph. Write us for pamphlet and circular.
If you are interested in the Wireless Telegraph, the Clark Wireless System
has showTi its merit in all tests and requirements. We can fill your orders for
Spark

furnish

parts, or

Coils, Coherers, Relays, Registers,

high-grade apparatus.

I.

C. S.

With such an

institution as the I. C. S. in existence, there is no
excuse for a man remaining at the bottom of the ladder. Any one
with ambition enough to study a few hours each day can rise. When
I enrolled in the I. C. S., I Was a lamp-trimmer in our City Electric
Light Plant. I was soon appointed electrician, and in less than two
years from the date of enrolment, was elected chief engineer of the
same plant— a position I would be unable to hold were it not for ray
Course in the I. C. S. Although I have been a student but two years,
the Course has increased
salary one hundred per cent.

my

STOKLEY
This

is

but one of

many hundred

D.

ROWAN,

McMinnville,

Tern.-.

indorsements proving: that our students succeed.

Our new free booklet, "1001 Stories of Success." grives the names, addresses, and
advancement of over a thousand other students whom we have placed on the road to

Thos. E. Clark Wireless Telegraph

& Telephone

Co.

progress and prosperity. To those inquiring x\0'W' it will be sent free. Every student of the I- C. S. is entitled to the assistance of the Students' Aid Department in
securing advancement or a new position. Start TODAY to rise
!

Fill

Detroit, Mich., U. S. A.

Out and Send in tHe Coupon NOIVI

INXERNATIONAI* COR.R.£SPONI>£NC£ SCHOOI^S,
Box 1002, Scx*anton» Pa.
The Franklin Dynamo
50 Watts.

Please send me.

S.OOOtoJ.OOOrevolutions. Setgofmatefinished parts, complete machines.
For amateur construction— very effi-

TURN-DOWN LAMP
Teaches

people to use more current by turning

lamps down Instead of out.
Write for detailed Information.

candle-power lamps. Parts?3 50,S6,es.50,
Complete gl2.&0. Writ* for circular 16.

PABSELL
129-131

& "WEED,
New York.

W. 31st Street,

a copy of " loor Stories of Success," and explain

Electrical Machine Designer
Electrician
Electric-Lighting Supt.

rial.

cient. Will drive a aental engine.se vring
machine or sraall lathe; run as a generator, will furnish current ff>r six 6

free,

Chief Engineer
Electrical Engineer

10 Velts. 5 Amperes.

PHELPS

CO.,

50

State St., Detroit, U. 8. A.

_

-

Electric-Railway Supt.
Telegraph Engineer
Telephone Engineer

how

can qunlify

for position

mnrked X

Textile Designer

Sanitary Engineer
Contractor and Builder
Architectural Draftsman

-

Architect
Cotton-Mill Supt.
Woolen'Mill Supt.

Wireman
Dynamo Tender

I

Hotorman
Mechanical Engineer
Mechanical Draftsman
Refrigeration Engineer
Steam Engineer
Marine Engineer
Civil Engineer

.uow does ttalM strike yoa Tor

City

VACATION

belo'

Chemist
Bookkeeper
Stenofrapher
To Speak French
To Speak German
To Soeak Spanish

_

State-

REG.TF?flDE

4 Days Lake

MARKS

"ELEPHANT BRAND PHOSPHOR-BRONZE'

Trip $13

ChlcoKo to £scana.ba, Mich, nnd Ketarn.

1NGOTS,CASTINGS,WIRE,RODS,'SHEETS,ETC.
j^/lon^^^JStotM:-

7 Days Lake Trip $25
Chicago to SlaclLlnac Island and Return.

Jhe Rhosphor Bro Nz E SmeltingCo.Limited.
2200 WASHINGTON AVE..PHILADEl,PHIA.

/X

"^.

— DELTA

METAL

CASTINGS, STAMPINGS and FORCINGS
DRIGINALandSoleMakers inthe U.S.

MEALS AND BERTH INCLUDED.
Muskegon or Grand Haven S2.75
anrt retarn from Chicago
Chlca^n
and

^^

ARE YOU LOOKING FOR MONEY?
GOODRICH

If so,

buy WALRATH QAS OR QASOLINE ENQINES
and get light on the subject.

THE WALRATH
STEAMERS

Write about IL

Received the Highest Award at
the Pan-American Expositloa.

R.C. DAVIS, C.P.A.
Chicago, IN,

It will produce as good a commercial light as that of an automatic steam engine, either belted

A VALUABLE BOOK OF KEFEKENCE.

TELEPHONES-Their
A

or direct connected generator.
Simple, Economical and Reliable.
bend for Catalogue W.

CONSTRUCTION and FITTING.

MARINETTE IRON

Practical Treatise on the Flttlng*up and Maintenance of Ta.e^hones and the Auxiliary Apparatus.

BY
CHAPTER

F. C.

ALLSOP.

WORKS MFQ.

COyTENTS
I.— Receivers;

II.— Transmitters; III.— Magneto Switch-Bells;

IV.— Battery Switch-

Bells; v.— Complete Instruments; VI.— Switches. Switchboards and Extension Bells; VII.—
Batteries for Telephone Work; VIII.— Erecting Wires. Instruments, Etc.; IX.— Arranging the
Circuits; X.— Intercommunicating System; XI.—Testing for and Removing Faults.
1.84

PAGES.

156 ILLUSTRATIONS AND FOLDING PLATES.

PRICE, $1.26.

Sent prepaid on receipt of price.

- --AGEN'CIES—

301 Fisher Building, Chlcaao.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., Chicago.

CO.,

MARINETTE, WIS.

& Hammond Co.,

Cleveland.
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CEDAR POLES

Predueers

If

and

I

Wholeialers of

From e F««t to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
I

A

WbHe Cedar

Nk

CM. WORCESTER CO.

Products.

SUITE iZ06 TRIBUNE BLDG. CHICAGO.

<N*t^*'^'

ft**

HORSE CEDAR
^s-

STANDARD

TIE

CO.,

SAGINAW, MICH.

of Commerce,
COMPANY, '*'" ''Jl'.To'i?,' ft"

Cedar

TORREY
CEDAR CO.,

SUPERIOR CEDAR & LUMBER CO.,

ENQUIRE OF EITHER.

to

80

ARMS.

ST. LOUIS.

WHITE CEDAR.

LONG LEAF

PINE AND FIR.

Chemical Building.

ft.

'"'MiSlr.'"

CROSS

BERTHOLD
& JENNINGS,

POLES.
IDAHO CEDAR up

Poles

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

When

Figuring

on

CEDARS POLES

CEDAR

IDAHO POLES

CEDAR

8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. long,
7 in. and up tops. Must be moved.

POLES

WRITE
Large stocks Michigan White Cedar
Poles. Write for Prices.

PRICES

PENDLeTon &

G'l

LKEY

PRODUCERS. MlNNEAP0LI5,MlNN.

FRANCIS BEIDLER &
5 9 W. 22d
1

St.,

Chicago,

A. P.

CO.,
III.

HOPKINS &

CO.

ESCANABA, MICH.

Central Manufacturin; Go.
Cliattaaooga,

Tett.
Hfrs. and
Dealers In

M.KLtIN & 30N

LINE BUILDERS'

TOOLS.

Br>ok; tells about them.
Get
It la of Interest to all linemen.

Our Tool

a copy now.

FREE.

Headquarters for Linemen's Tools.

MATHIAS KLEIN

&

SONS,"-'S£cl'S'o^°iS'''

YEARS'
TEN
MAKING
EXPERIENCE
enables us to
better

fit

IN
know what we

better,

and

LOCUST PINS

are talking about

last loneer

than othprK.

when we

assure you that our pins will shed water
is a difference in timber.
Ours the

Then there

CAROLINA LOCUST PIN & MICA

best that STOWS.

Tellow Plae,
Cress Arms,
Loonit Flas,
Oat Flag, Electrical Uosllises, Oak Braekets.
LABOB .^TOC&H uN HAND.
Delivered prices quoted. F. O. B. care, your city,
In any quantity.

CO., Franklin, N. C.

POLES, TIES, POSTS. "",S"£'cr

WHITE CEDAR POLES

W*

PRODUCERS.

want your Inquiries aiways^

Hall L.Brooks
TOMAHAWK,WIS.

)ra%eWHlTE^&°Lii
of all sizes.
Let us quote you prices.

PACE & HILL CO.
1235 Guaranty BIdg.

MINNEAPOLIS, MINN.

CROSS ARMS-SHORT LENGTHS
WE HAVE A SURPLUS STOCK OF SHOKT LENGTHS.
BETTER TAKE ADVANTAGE OF THE OPPORTUNITY.

THE STANDARD POLE & TIE

CO.,

SU5 Venezuela Bids -

^EW

>

ORK.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

cm iicD iiUDCD nn
Dii
m. rULfflCn LUniDtn UUi,
I

.

merchants* national
bank bldg., Chicago.
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CEDAR=PDLES
LINDSLEY
BROS. CO.
(MICHIGAN POLES) CMICAGO.

CD.
THE LINDSLEY BROS.WASH.

M
(WESTERN P DL.ES ) SPDKAN E.
INqUlRIES TO C5ENERAI- OFFICES TRIBUNE BLOB. CHICAGO.

ADDRESS

10

1:1

i|>i

you don't get your order shipped

In 10 days, something's wrong and you are entitled
tbe trouble.
We won't give you a chance—do all the kicking ourselves and you never hear anything
about it. First thiug you know you have the invoice, and before you find out what's up,
the Poles have arrived and are set.
Try It and see. Get The name ristht.
If

to

know whafs

MALTBY LUMBER COMPANY, 509

Phcenix Block,

BAY CITY, MICHIGAN.

IDAHO
CEDAR POLES.
LOW PRICES. LONG LENGTHS A SPECIALTY.
YAPDOYARDS. IDAHO.
MONTAMA.
i
1

WESTERN LUMBER & POLE

CO.,

-

POLES

Main Office, DENVER, COLO.

WRITE FOR PRICES.

THE

0. C.

LUMBER

CO.,

VULCAN MICH.

(WHITE CEDAR.)

POLES

W.

G.

STERLING & SON,

TIES.

MONROE, MICH.
Eleven Pole Yarda

irt

Michigan.
Wholesale Producers for 20 years.

YARDS - IV£W DULUTH.MUVN.- FLOODWOO, MINN. - WCLLERS. MINN.

CEDAR POLES

IDAHO, WISGOMSiM,

MtOHIGAM

......

FOR TELEPHONE, TELEGRftPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IN IDAHO AM) AT WASBBIKN, Pl.lMMKH AND BKULK, WISCONSIN.

JOHN.

H.

FOWLER

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.
L ««!«-...
o
Branch
OHices
.

Washburn, Wisconsin, and
Spoliane. Washinglon.
.

<2<xU!Jv-

FOWLER-JACOBS

CO.

V>.c\jUk

iP3;)^Ma)o^

>:VAhi>W
^^
- •.

CEDAR POLES
25^^il^^^"MV$^i:\tX^^
UPON

/.i-:"

-.»

SPECIAL PRICES

PROMPT

APPLICATION.
SHIPMENT A SPECIALTY.

\U..WA:^^,^i^,m^^m^mnm,,

i.i.iiini'i;

LARGE STOCKS

ItOW PRICES

w^ Mueller company
Main office

IEII-I2-I5

Marquetfe Building

CHICAGO.

^AR POLES

WHITE AND'
CHICAGO LUMBER

& COAL CO.

II29-30-5I LUMBER EXCMAN6E
1,000 7-INCH 25s TO MOVE AT A

YARDS AT:

MINNEAPOLIS, MINN.
LOW PRICE.

Southern Cedar
NO ROTTEN BUTTS.

Are the Best.

POLES

CEDAR POLES

-WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,

EMERSON, MICH.
Wrlle Us tor Delivered Prices.

CEDAR POLES AND POSTS

,

CARNEY BROTHERS COMPANY,
6IO Chamber of Commerce, CHICAGO, ILL.

D.W. PHELAN,
277 Broadway, New York

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY

BROS.' SPUR, MINN.

Idaho Cedar Poles shipped direct from Idaho
Oregon and Washington.
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"Saofharated Tannins", Sngars, Tannins and W^ood >»tarches. Do not eontain any Oils,Gnni8,
Are prepared
Tar or utlier stiekj- substances: will not separate or settle out of solution.
If you want yoiir boilers to be in PERFECT condition use ItEARBORN COMPOUNDS.
fi-oiu

CMEIVIIOAI- \A/ORK

ri»x
IH

27-34 RIALTO BUILDING. CHICAGO, ILL.

KOGAR,

Telephone: Harrison 3930 and 3631.

A GOOD COMBINATION.
An item worth

considering at the present price
of coal. Special designs

for ELECTRIC

LIGHT and

POWER PLANTS.

See

ourfree booklet "Green's

Economizer" for detailed information.

THE GREEN
ECONOMIZER

FUEL

CO.,

Matteawan, N. Y.
Sole DUdaetiirers Id the U. S. A.

Vertical or

JIfil8^
^
m
a

Horizontal

Automatic

Mm.

<

M

Belted or
Direct

^

Connected

ij

6

to 200
H. P.

w»

^-"

''•^•:ii

N.Y. SAFETY

STEAM

POWER CO.,
60S. Canal St.
CHICAGO, ILL.
High Speed,
High Pressure.
Heavy Duty.

New York.

A STRONG, DURABLE AND EFFICIENT FAN;
A MOTOR OF SUPERIOR CONSTRUCTION AND
EXCEPTIONAL LASTING QUALITIES-OPEN OR
ENCLOSED, HIGH OR MEDIUM SPEEDS, AS

Philadelphia,

San Francisco, Boston.

DESIRED.

SATISFACTORY OUTFIT FROM THE
STANDPOINT BECAUSE OF THE
EXCELLENT SERVICE IT GIVES THE USER.
CATALOGUE 40Y ON REQUEST.
A

DEALERS'

UM'CORMIGK

TURBINE.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

AMERICAN BLOWER

thin any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under svstematlc tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the Improvement of powers, will find It to their interest to confer
with us, as we are willing to guarantee results where othert have failed, no
matter what make of turbine has been In use. STATE REQUIREMBNTS
Gives a higher percentage

off

useful

1

efffect

NEW YORK.

CO.,

Detroit.
LONDON.

CHICAGO.

AND SEND FOR CATALOGUE.

S.

MORGAN SMITH

CO., York, Pa.

FOR CATALOGUE.

JEFFREY li; CHAINS

THE JEFFREY MFG. CO
COLUMBUS, OHIO.

"All roads lead to Rome.'

SAMSON TURBINE

And
seems

Wc

use a

PATENTED LOCK NUT

on the

business in

New York

toward

bolts

which hold the gates in position. This prevents the bolt
from becoming unscrewed and allowing the gates to wear,
which is the cause of leaicagc.

Grand Central Station
This yreat building, which covers
the space of four city

ginning at the

and 42d

Write Department D for Catalog.

JAMES LEFFEL &

all

to tend

Street,

terminus of

CO., Springfield, Ohio, U.S.A.

blocks, be-

comer of 4th Avenue
is

the Metropolitan

tlie

NEV YORK CENTRAL
and

is

LINES

the center of the hotel, resi-

dence, club and tlieater district of
the second city of the world. To

reach

by the

THE ONLY

KNOWN METHOD

OF

KEEPING BOILEiRSCLEANANDFREEOFSCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

'-'

MECHANICAL BOILER CLEANER
WR.

MASON Manager.

4-13

"-

CO.

WESTERN UNION BUILDING. CHICAGO.

it

see that your ticket reads

New York Central.

A copy of the 40-page Illustrated catalogue of the "Four Track Series," New
York Centrals I'ooks of travel and education, wiUbe 6erit free, post-paid, toany
address on receiptor a postajjc stamp,
by George H. Daniels, General Passenger

Agent. New York Central A Hudson
River Railroad, Grand Central Station,
New York.
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Announcement
The Westinghouse Air Brake
New

Multiple Unit System of Electric Train Control cuts off current

Co.'s
when brakes

are applied.

Brakes are applied and current cut

off

Circuit breaker on every car opened

provides independent emergency
all

method

if

motorman removes

and closed at

will by

his hand.

motorman.

This

for instantly cutting off current

from

motors.
take place on each car

All these operations automatically

if

train breaks apart.

Fourteen volt storage battery current used.

Fire risk reduced.

There

is

no

control cable carrying heavy motor current through the train at line pressure.

The new system combines elements long proved superior

is

for this work.

It is

electro=pneumatic.

It is

operated by compressed air controlled by storage battery magnets.

independent of line current.

contact with third

not affected by

It is

sleet,

snow,

ice,

It

defective

or by fluctuating voltage.

rail,

Instead of blowing fuses, any excessive current will open circuit breaker.
Circuit breaker closed again instantly by
,

,.

A

long break

tractors.

motorman without

made with very great power prevents any

The method employed

is fifty

leaving his cab.

freezing shut of con=

times more reliable than any contractor

built by other makers.

Trains accelerated automatically at just the right speed with just the right

amount

of current.

work
between 10%

All trains

matic system requires

exactly alike.
to

20%

A

road using any non=auto=

additional power to

move the same

train tonnage.

Our automatic system uses much

less

power than any

all=electric

system

for

operating the controller.

Weight

is

less

Then there

is

than any other system.
the

new Westinghouse Automatic

Coupler, which in one oper=

ation couples the air brake hose, the multiple unit connections, and the lighting

and heating connections.

We

invite railway officials to inspect these inventions at our Pittsburg

Works.
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Westinghouse
Integrating Wattmeters

Two- Wire,

Two-Wire, Single Phase,

Three-Wire, Single Pha«e.

Polyphase.

Single Phase.
Metal Covered.

Glass Covered.

Accurate from two per cent, of

full

load to fifty per cent, overload.

Accurate on inductive loads

of

any power factor.

Lightning Arresters

Type L Railway Arrester. Direct Current.

The
their

Type

I

Station Arrester, Direct Current.

effective

protection

Type A Station Arrester, Alternating Current.

they

afford

use in the majority of

is

attested

central

Type C Line Arrester, AlternatlnE Current.

by

stations.

The Recognized Standards.
Write for Illustrated Wattmeter Folder 4003.
Illustrated Ughtning Arrester Folder 4013.

Westinghouse
Sales Offices in

all

Large Cities.

Electric

&

Mfg.

Co.,
Pittsburg, Pa.

—
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CONCERNING

WATTMETER.S
HONESTY
Honesty

the best qua-Iity that

is

can

recording wattmeter
a-ll

less

good

To record

possess;

the energy that a consumer

no more, no

Ql

is

using

— thaLt is the prime requisite.

B\it the possession of this quaLlity implies

which

the presence of others ^vithout

a.

"wa-ttmeter is not rated very high in the

estimation of those to whonv

An

honest and

lacks

command
these

a.s

useful.

employe ^vho

fa.lthful

a.nd

a.bility

it is

cannot

ada.pta.bility

high sala.ry as one who has
Likewise an honest wa.tt-

q\ia.lities.

meter that ca.n accurately record light loads
or overloads ^vith fluctuating voltage a.nd

20th CENTURY

various [frequencies,

LAUNCHES

a.n

we know you

of a boat of

some

will

honest meter tha.t

unable

is

to

do

these things.

When figuring on your summer outing,

worth more than

is

be in want

description, so

you can enjoy yourself and obtain
benefit of your vacation.

the

NOTE—TvpetK

so LET us FIT YOU OUT.

integreLting induction wattmeters

will accurately record heaLvy overIoai.d,

RACINE BOAT

tive or inductive,

do

induce

not

non-induc-

without injury. Voltage variations

"creeping"

&nd

adhering

one

connection and readjusting changes a 60 cycle meter

MANUFACTURING COMPANY

Into
of

a.

These and other features

140 cycle meter.

Type

K

waLttmeters a.re explained in

Bulletin

No. 1017.
-ivta;

#^
r^^^taj

ksa^

BOX
The
craft.

13,

,t

Fort

^.

RACINE, WIS.,

Speedy,

Ma.nufacturer

launch that floats.
simple and reliable.

of

"Wood" Systems.

finest

safe,

LAUNCH, $150.00
FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00

Main Office a^nd

15 FT. FISHING
16 FT.

Send 10 cents

about the best boats

built.

FORT WAYNE,

Ind.

St. Lovils.

Syracus*.

Philadelphia.

Atlanta..

Boston. ChiceLgo. Cincinn&tl. Pittsburg.
York.

Grand Rapids.

St.

Paul.

YokoheLmab.

for 80-page illus-

trated catal6gue giving the truth

Fa.ctory,

BRANCH OFFICES:

f

New

in detail

Works,

Electric

U. S. A,

ideal gentleman's pleasure

The

Wayne

125

Japah-n.

1
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VULCANIZED FIBRE
Highest grades for electrical iosulalion aad mccbaolcal purposes, in sheets,

ALLIS-GHALMERS
CHICAGO,

^f^^jk

S

U.

.

A.

Sole Builders

1

^
^I^KJ^/^KySnt|

REYNOLDS
CORLISS
For

PUMPS AND

RIEDLER

FIBRE CO.,

Horton Electrical InstrnmeDt

Agentfi.-Kohler Bros., Chicago,

All

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

Catalogues and samples on application.

Write for Circular and Price
Tlie

-

Wilmington, Del.

List.

Co.,

SKSTB^SSifr

Newman-SpranleyCo., New Orleans. La.

III.;

ELECTRIC HEATING APPLIANCES

Power Purposes

Reynolds Corttss Engine.

special shapes.

High-Grade Instruments at Moderate Coat.

ENGINES

'^^1

and

NORTON vSr

of

MB^Iyr

I^Ui|^r_

CO., 1
VULCANIZED
tubes, rods

1

ALL

....OF

AIR COMPRESSORS.

KINDS....

AMERICAN ELECTRICAL HEATER COMPANY,
Write

/cr

C.taloKui.
Catalogue

17 and 10 Spencer Street,

DETROIT. MICH.

She

BEST

TORCH

LINEMEN

For
is

AUTOMATIC

the one that produces the most heat

and

vnX\

The

not blow out in the wind.

DOOR

S.

TURNER DOUBLE JET
TORCH No. 5

SWITCHES.

si

GsiLSoline

a torch, and will braze Nos. 4
and 6 wires out of doors easily. It is
wind proof.
is sucli

^

THE SAME HIGH GRADE
AS OTHER SWITCHES
BEARING THIS

The Turner Brass Works
23 N. Franklin

r~^

9iM

No. 5 Double Jet GigollAe Torch. •
Send for Illustrated Catalogue.

St.,

CHICAGO.

{7.00

We make a full line of Torctaea.

EDISON PRIMARY BATTERIES
Formerly known aj the Edlson-Lalande.

of every conceiva
ble form for every

SLOT MACHINES.

CONSTANT CURRENT,
NO LOCAL ACTION,
WILL NOT FREEZE.

AUTOMOBILES,

LIQUID TIOHT

RAILROAD SIGNALS,

conceivable purpose

CROSSINQ BELLS.

CELLS FOR
PORTABLE

SMALL MOTORS,

WORK.

FOR QAS ENOINES,

B.F.STUKrEVANTCO.

ETC.

.

Fall Description In

.

Botklet No.

BOSTON, MASS.
NEW YORK

4.

-PKIlADElPKIA-CHICAaO
i

D O

N

MANUFACTURED BY
raclorr,

EDISON MANln^ACTUKINQ COMPANY.
,
New York OfBc*. 83 Ckambera Street.
OrsD^, New Jersey, u. 8. A.
Chicago

^Black Diamond

File

Office. 301

Works It

Wabash ATenue.

CO.,

HARTFORD, CONN.

BliFFAI-O rorrnf: rof;PAf/Y rff^ffT.:
'iKr-i.r.

ror

r.i.r.r.TrTK.

unK?

/•f/DFOvr.p LLr-y\rr.

Inc. 1805.

Kst. lt<03.

THE HART MFG.

.'rr

vrpTirv-i
H0FI70flT/'l-

Nr.v.' C/T/,i.or,ur

Special
Priz*

Gold Mtdat
at Atlanta,

1895.

ABE OR
IX EVERT LEAnTNe BABDWAME Or
^ OUB GOOns
8TOBE IX THE I'.VITEU (STATES AXD CAXAOA.
SAI.F.

4l

I
^

\j^

G.

&

H.

BARNETT COMPANY,

PHILADELPHIA, PA.

g
^

Fi[jrr/-.f-o

ro!Tr,E rof^PAfjY

BUFF/.

1.0.

,

Vol.

$8.00 Per Aiiui.

Xnil,

ffl^S'^

CHICABO,

S£,i^.|,'!?Sg'„°

JDNE

10

13, 1903,

INSULATED
WIRES AND CABLES.

SIMPLEX

N.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN SELLING AGENT.
The Simplex Electrical Co.
H. R. HIXSON,

1137 Monadnock Block, CHICAGO.

I

Bubber

Co.'*

MK/IR
OFFIOK AND FACTORY: BRISTOL.

18S»—Paris Sxposition,

R.

I.

CRESCENT RUBBER INSULATED

Sledal for Bnliber Insulation.

WIRES AND CABLES

1893—World's Fair,
Hedal for Bnbber Insnlation.

Code Standard.

Jfatlonal

CRESCENT INSULATED WIRE AND CABLE

THE STJlKVARB FOB
BUBBEB nrSTTLATEOir.

*»'" ^''*

«3"iARWj[v'sifiEn.

»"'' Fae'ify-

CO.,
TRENTON, R. %

Sole Manufacturers of

TRACE MARK.

Okonite Wires, Okonlte Tape,

322 Tbe Rookery,

CO., Ltd.

253 Broadway, New

[•'»•'•«•

STANDARD UNDERGROUND CABLE CO.

Manson Tape, Candee *"«r Wires

THE OKONITE
S.IR.'inSc'SSJ.'e';.

National
India

R.

I.

No. 24.

RUBBER COVERED

BOStON, MASS.

lO State Street,

Ceits a Gopr.

York.

56 Libertv

1225 Betz Bldg.,
St.,
Philadelphia, Pa.
10 Post Office Square, Costop.

Westinghouse Bldg.,

New York City.

Pittsburg.

Chicago.

Geo.T. Manson.Gen'l Sup),
W. H. Hodglns, Secy.

Mills Bldg.,

San Francleco.

BARE AND WEATHERPROOF WIRES AND CABLES.
Underground Cables

Rubber Covered Wires and Cables.

INDIANA RUBBER AND INSULATED WIRE CO.,

lor all Purposes^

UANUPACTURERS Of

ParaniU Rubber Covered Wires and Cables,

The Simplest, Most Practical and
Economical Tum>down Electric Lamp

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

All

JOXESBOBO,

Wires are letted at Factory.

ECONOMICAL

The

ever invented.

TELEPHONE, TELEORAPH AND FIRE ALARM CABLB6.

2—

1— Pull

For variation In light turn bulb one
string for bright or dim. Styls
or tho other. Write tor booklet and prices. All voltages and bases.
style

ECONOMICAL ELECTRIC LAMP
''

FOR EVERY ELECTRICAL SERVICE.

WORKS: eyonne,

N.

114-116 l-IBERTV

J.

The Franklin

Model Shop

line. For
ical turn.

GLOBES,_SHADES,

Highest Awards at National Export, Central Canadian,

FIRE APPLIANCE CO.,
New York City.
247-249 Pearl St.,

boysand men with a mechanWrite for circular

W.

SlstStreet,

16.

PittsiMg.

CMcago.

Beilork.

New York.

INSULATING VARNISH.
EXTRA
STERLINCBlack
Finishing Vamlili,
Sterllnc Extra

Pan-American and Charleston Expositions.

MONARCH

Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOaUE.

PARSELI- & WEED,
129-131

ELECTRICAL APPARATUS.

J. F.

GAS AND ELECTRIC

Engine

right or horizontal form. Finished parta
sold separately. Runs by eas or gaso-

H. X.

IDEAL FIRE PROTECTION FOR ALL

FENNER, President

MANUFACTURERS OF

drawings for816.50, Forre«l work— Dot
a toy. 450 revolutions per minute. Up-

&< TRANKLrN

H. N.

fias

Naw York.

St.,

PBOENIXQUSSCO.I

Ooe-Half Horsepower.
Wortli eiOO complete, 'We sell all necessary caslings. materials and detail

€0.,

STBEET,

123 lUerty

'ria£&

Bipolar and Mnltipolar Motors
from H to 50 horsepower. Uyna^_^ .mosfromlOllghtatoTOO. Wesell
^^.Jorrent. Good profits for agents.
^^^^ The Hobart Elec.Hfg. Co.,Tray, Ohio

Ai-is-riiM & oo.,
B. CHICAGO
REPRESENTATIVE.

THE SAFETT INSUIiATED WIBK & CABLE

CO.,

THOUSANDS IN USK.

SAFETY " RUBBER COVERED
WIRE AND CABLE

IVI.

way

IKI>,

Sterling Black Air Drying Varnlih,
Sterling BUck Core Plate

THE STERLING VARNISH
Pittsburg, Pa.. U. S. A.

CO.,

Brougham

BLAUVELT, Agent

BUTT

Tsmleb.

THE STERLING VARNISH
St., Blacltlrlars

CO.,

Road, Sailord, Manchester, Engliet.

RUSSELL W. KNICHT,

Treasurer

COIVIF»AIMY
IME\A/ EIMOL-AIMD
IVIachinery -For n sci a-ti ng Eloo-trioal NA^irc
MANUFACTURERS OF

I

i

Measuring Machines. Cable Covering Braiders
Braiding, Taping. Winding, Twinning, Cabling, Stranding, Polishing and

iriNE ^A.STllNIOS

304 PEARL STREET,

h$lmz\A

IJfESTIIH

Electrical
Waverly Parle, NEWARK,

Illwn&ted

—

-

N.

Co.,

J.

M

Mil Stuiird
Portable

Direct

upon, the
same general principle as our regular

Onr portable iuBtrnmenta
are recognized asstanderda
throughout the ciTilized

Yoltmeters and
Ammeters, but are mucb
Urser, 8Dd the working

Corrent

world.

Our Semi-Portable Laboratory Standard Voltmeters and Ammeters are

parte ere inclosed In a
neatly dedgned. dust-proof
-oaat-lroD case which effecttrely shields tbe InBtmm«nta from disturbing Influences of external mag-

BERUK— European Weston
Dectncal Inbtrumeat Co., Rlt-

Mil-

Circuits.

SUnd&rd Portable Direct

«er*tims*e No.

Ammeters and

BtUl better.

R.

I.,

U. S, A.

REFLECTORS!

T

it

Light is useless if you can't have
where you want it.

Paragon Reflectors throw the
where you want it.

light just

ammeters, Wattmeters
and Voltmeters, for Alternating and Direct Current

These Inslrtunents are

constructed

Bettc fields.

S^K<3I A.L.T'V

Beading

Voltmeters and MllUvoltmeters-

A.

PROVIDENCE.

-.

Our Incandescent Reflectors are
neat and are superior to all others.
They are green outside, glossy
enamel white inside. Reflecting

Made

surface.

and

sizes.

in various styles

Get our catalog.

They are the most reliable, absolute standards for

Weston Standard ninmlnated

SS.

Taeis. FEA.NCI:— E. H. Cadio^ 12

I>lal

Fotential ladlcatar.
Style B.

Rue St. Georges.

^'ew

York

X^boratorr mte.

LONDON— EUlott Bros.. Century Works, Lewleham.

American Reflector

Office~74 €ortlandt St.

271-273 FRANKLIN

&
ST.,

Lighting Co.,
CHICAGO.

WESTERN ELECTRICIAN
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^
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STANDARD

June

1903

13,

VITRIFIED

CONDUIT GO.
^^^^^^^Hhk.^t

39-41 Cortlandt Street,

NEW YORK.

i&'

LARGEST FACTORIES
EXCLUSIVELY

.

CONDUIT

.

IN

AND

THE WORLD

b

INSULATORS

.

ANNUAL CAPACITY
2. 3, 4,

Manhallin

38,000,000 Ft. Conduit.
4,000,000 Insulators.

Multiple Duel.

single Duel.

6 and 9 Duct.

Third Rail. Insulator.

SOME REASONS WHY
NERNST LAMPS
They

l>t

are becoming so popular.

contain no cog wheels, chains, sliding rods nor clock

2nd

They can be used on any

3d

The

4th

They

^ih

The

6 h

They

7th

They are

efficiency

is

require a

from

of any kind.

alternating current circuit.

1.32 to 1.76 watts per candle-power.

minimum amount

cost of maintenance

require

work

is

of attention, and are positive in operation.

low.

no carbons whatever.

substantially constructed of only the very best material.

Write for further information

COMMERCIAL ELECTRICAL SUPPLY CO^'sTiS^iiit
AGENTS FOR

\

Missouri
Texas

Iowa

Southern

Louisiana

Mississippi

Illinois

Nebraska
Tennessee

Kansas
Alabama

Arkansas
Kentucky

and the
Territories

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRE NT LIGHTIN G AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.

..

DUSTPROOF
NO CONSTANTS
SENSITIVE
COOD MAGNETS
LARGE DIAL

DUNCAN ELECTRIC MFC CO.,
LA FAYETTE, INDIANA.
SEND FOR DESCRIPTIVE BULLETIN.

—

Tune

—

—

..

—

WESTERN ELECTRICIAN

1903

13,

—

'

TheElectric StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Hccumulator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DCSCRIPTIVI BULLETINS FORWARDED UPON REQUEST.

SALES OFFICES
PHILADELrHIA,

AUeshenv Ave.
and 19th

New York,
100 Broadway.

BOSTOK,

60 State

Chicago,
Marquette Bldg.

St.

Baltimore,
ContioenTal
Trust Bids.

St.

MARTIN MALEY,
VERMONT SLATE
MANUFACTURER OF ALL KINDS OF

LITERATURE.

118 Liberty St..

New

Raven Black Core.

TRADE-MARKS on our tags. We also manufaclore Crimshaw^nd Competition Tapes

BRANCHES:

York.

.pa^gl'^aJo^eUt.

7 Otis St.

always carry a large stock of

prompt ihipments.

for

Main Office and Factory:
241-247 S.Jefferson St., CHICAGO,

Carbons

of all l(inds

120 LIBERTY ST.,

and

CO.

A.

for all purposes.

ILL.

it

sold at a price 10 low as to necessitate eternal

is

A successful lamp manufacturer can not afford to experiment with poor materials.

NEWARK. N

N. J. R. R, Ave..

Second St.

LANCASTER, OHIO, U.S.

CO.

large Investment of capital, ingenuity and skilled workmanship,

KER & CO

A.
408

& CABLE

.^3

GO N S U M ERS CAR BON

apd prices on application.

AyERICAN INSULATED WIRE

mlnimim.

Compounds.

CARBONS

Samples

'

An INCANDESCENT LAMP represents a

and Splicing

SAN FRANCISCO:

BOSTON:
j

WEATHERPROOF WIRE

ligliance In cutting costs to a

Catalogue B.

INSULATED WIRE COMPANY,

-We

AMERICAN BF!AND
wtATMERPROOF WIRE AHO CABLES

'

te for

WARREN, OHIO.

Raven White Core.

NEW YORK
&

Havana, Cttea,
Greenwood. Manager,
:U Empgdrado St-

SLAT E AND MARBLE.

STERLING ELECTRICAL MFG. CO.

Crimshaw,

114. 116

G. P.

|

pass inspection and carry the aljove

MAIN OFFICE:

Bldg

STERLING SPECIAL

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

ALL OUR WIRES

Clkvelanp.
Citizens'

BEFORE CONTRACTrNC FOR
ElM-r ^ 4MVI P S McNAMARA BROS.
04VN DESC
ELECTRIC SWITCHBOARDS,
CET THE

IM

I

San Francisco,
Nevada Block.

St. Lours.

Walnwright Bldg.

This explains

popularity of

iiie

INUIVI

NEW YORK.

We buy

ana

Refine

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS

—

Aferon Smokiiig Pipe Co
Allen Company, L. B
13
Allis-Chalmers Company
26
Alphaduct Mfg. Co
....26
American Battery Co
.

—

American Blower Company.. 22
American Conduit Company. 7
—
Amer. District Steam Co
Amer. Electrical Heater Co..—
Amer. EL Telephone Co
16
American Electrical Works 13
Amer.InsuLWire&Cable Co. 3
American Refl. A Lighting Co.
Amer. Steel & Wire Company 6
Arnold Elec Power Stat. Co. .13
Automatic Electric Co
16
. ,

1

B
Baker & Company
Baker & Co., W. E
Badt, F.

18
3
18

Barnett Company, G. & H
26
Beardslee Chandelier Mfg. Co. 12
Beidler & Co., Francis
20
Berthold & Jennings
20

Big Four Route
BisseLl,G.

Bossert
Brooks,

..16

W

18

EL Construction Co. .26

HaU L
Brown, Chas. L
Bryan-Marsh Company
Bryan,

Wm. H

20
18

Butterfield. J.

F

Camp Company, H, B
Cannan & Co., Charles Whitney
Carney Bros. Co

&N. W.

R.

E

19

Chicago Die &, Electric Co... 14
CbicaKO Edison Co
4, 14
Chic, Fuse Wire & Mfg. Co..
Chicago Insulated Wire Co
Chicago Lumber & Coal Co. .21

—
—

CM.&St. P.R.R

Columbus Ins. Wire & Br. Co. 14
Commercial Elec. Supply Co. 2
Consumers Carbon Co
3
Continuous Rail Joint Company of America
7
.—
CooUdge, Marshall H
Crescent Co
Crescent Ins. Wire

7

21

Carolina Loc. Pin it Mica Co. 20
Central Electric Co
5
Central Manufacturing Co.. .—
C..B. &Ci.R. R
19
Chicago & Alton Bailroad

—

Cbl. Co.

Cutter Elec.

1

25

H....18

Cutler-Hammer Mfg. Co

13

& Mfg.Company—

—
Fuse Company
Dearborn Dmg & Chem.Wks. 22
Diamond Meter Company
Dickey-Sutton Carbon Co...
Diehl Manufacturing Co. ...
Diion Crucible Co., Joseph.
D.

& W.

.

18

18

&

Crumb & Company, W.

Dnsiin Co., Chas.

18

13

Crocker-Wheeler Company

Duncan

18

22

Christensen Engineering Co.12
Clark WireLTel& Tel Co.,T.E. 16
Columbia Incand. Lamp Co..

—

Buckeye Electric Company..
-^6
Buffalo Forge Co
Burch, Edward P

C.

Electric S torage Battery

1

Co

. .

3

Company ... 24

Empire Wire Co
13
Ewing-Merkle Electric Co... 7
Fahnestock Transmitter Co... 16
Faries Manufacturing

0^V

Wayne

Elec. Works,, Inc. 2.5

Fowler, John H
21
Fowler- Jacobs Company
21
Franklin Eng. & Elec. Co.,..—

Fulmer Lumber

Co., D.

M

21

General Electric Co
4
General Incandescent Arc
Light Company
9
General Incand, Lamp Co
Goodrich Line
Gould Storage Battery Co
Green Fuel Economizer Co.
Gregory Electric Company ..14
Hart & Company
18
Hart Mfg. Co
Id

—
—
—
—

Hanford Steam Boiler Inspection & Insurance Co.. ,22
Hobart Elec. Mfg. Company., l
Hoffman, G.
U
Holmes Fibre- Graph. Co
u

W

Hopklns&Co.. A. P
Humphrey, Henry H
Illinois Electrical

Maintenance Co

Co

——

Insulating

Company

Xxa.c3.eac

&

Co., A.

22

C

17

Lindsley Brothers Company.. 21

Loud'sSonsCo.,H.
Lowell Model Co

M

20
12

Machado & Roller
Maley, Martin

3

Maltby Lumber Company..

Manhattan

4

——
.,22

—
13

Norton Elec'l Instrument Co.—

Lumber Company
Okonite Company, The
Orne Electric Co
Osborn-Morgan Co

O. C.

.21

Elect'l Supply-Co, 12

20
1

—
12

Paiste

Perrizo

21
12

,

&

—
1

& Gilkey
Sons

20
20

W

Phelan, D.
Phelps Company

21

Eugene F

12

Mica Insulator Company
Michaels

A

Hilly

—

1

—

—

National Carbon Co
National Electric Co
12
National India Rubber Co.... 1
Nernst Lamp Co
24
New England Butt Co
I
New York Central Lines
14

New York Ins. Wire Co
NobletiCo., E, J

12
A.

7

Pittsburg & L. S. Iron Co
Porter Cedar Company ,
Pratt Institute

21

—

Power

3

Co. 13
16

5

Racine Boat Mfg. Co

2.5

Hugo

U

Replogle Governor Works..

.—

Reynolds

El.

FiasherMfg.Co.—

Reynolds, W. T
Roebling's Sons Co.,

—

J.

19

—

Company

17

Sturtevant Company, B. F...26
Superior Cedar & Lumber Co.SO

Swedish-American TeL Co. ..17
Torrey Cedar Company
Turner Brass Works

20
11

20

.

Reislnger,

Company

Con-

18

Monson Burmah Slate Co
26
—
Moon Mfg. Co., The
Morse Cedar Company
21
Mueller Company, William.. 21
Munsell & Co., Eugene
12

N. Y. Safety Steam
Nickel Plate Road

M

Pignolet, L,
Pittsburg Sewer Pipe
duit LO

Sterling Varnish Co. , The
1
Stewart Electric Co., John A.15
Stilwell-Bierce & Smith-Vaile

Stromberg-Carlson TeL Mfg.

Phillips Insulated Wire Co. .13
Phcenix Glass Company
1
Phosphor-Bronze S. Co
22

Brothers
3
Mechanical Appliance Co
26
Mechanical Boiler CleanerCo.22
Metropolitan Tel. &. El Co. ..17

18

Stow Mfg. Company

Matthews & Bros., W. N
McBride Mfg. Co
McLennan & Company, K

McNamara

W

13

Phillips,

13

LeRoy

Sterling & Son, W. C
21
Sterling Electrical Mfg. Co.. 3
Sterling Electric Company.. .16

13

Marinette Iron Wks. Mfg. Co.22

—

Standard Pole & Tie Co
21
Standard Tie Company
20
Standard Dnderg. Cable Co.. l
Standard Vitrified Cond. Co.. 2
Stanley Instrument Co
11
Stanton,

A

Hill Co
Co H. T
Paragon Fan & Motor Co
Parsell&Weed

Page

Pendleton

.".

...14

Kartavert Manufacturing Co.26
Kellogg Switchboard &. Sup17, 20
ply Company
20
Klein & Sous, Mathias

OlA«B»l£i^<a

Leslie

Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad

International TeL Mfg. Co. -.17

Johnston, Thomas J

13

—

Leather Preserv, M. Corp
LeffelA Co., James

18
.

14

Jeffrey Manufacturing Co..
Jewell Electrical Inst. Co

Co... .17

26

Incandescent Electric Light
Manipulator Company
independent Incan. Lamp Co. 8
Indiana Rub. & Ins. W. Co... 1
India Rubber & Gutta Percha
Internat'l Corres. Schools

18

Kokomo TeL & EL M.
Kuhlman Electric Co

Minnesota Electric Co

.—
Co.—

Mfg. Co

Illinois Electric Specialty

Kohler Brothers

20

—

Co...

Edison Decorative & Minia^
ture Lamp Department
12
Edison Mfg.Company
11
Edwards & Company
15
Electrical Engineer Institute.—
12
Electric Appliance Co
Electrician Pub.

Ft.

Illinois

Electric Mfg. Co..

E
Economical Elec. Lamp

Farr Tel & Const. Supply Co.—
Felt&Co., Chas. E
18
Field, C. J
7
"For Sale" Advertisements.. 14

A

20

Rooney-WeslburyEl.Lmp.Co.
Rose Polytechnic Institute. .Safety Ins. Wire & Cable Co.
Sargent & Lnnay

I

—

Sawyer-Man Elec. Company,
Schott,W.H
18
Schureman & Hayden
14
Shelby Electric Company .. .—
Simplex Electrical Co., The.. 1
Simplex Elec Heating Co
13
Smith Co., S. Morgan
14
Sprague Electric Company... 11
Standard Elec'l Mfg. Co
12

of A.d^vGXt^mGXXx&xxt^ (See £*^^^ Oc

Valentine-Clark Co., The... .20
Vulcanized Fiber Company.. 26

Waclark Wire Co

Wagner

Electric Mfg,

Walsh's Sons

12

Co

& Company

—
14

Warren

Elec. Mfg. Co
10
Western Electric Company... 9
Western EL Supply Co
Western Lumber & Pole Co. .21
Westingbouse Air Brake Co. 23
Westinghouse
Electric
&
Manufacturing Company ..

—

Weston Electrical Inst. Co. .. 1
Whitehead Machinery Co,...—
Whitmore. A. E
Wilmerdlng. C. H
Wisconsin Central R.

21
18

R

15

H

20

Yost Writing Machine Co
Young, A. B

—
—

Worcester Company, C.

—
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PROVIDE FOR SUMMER OOMFORT EARLY-ORDER ONE OR MORE

PARAGON 1903
FAN MOTORS

1903
*

COMPACT

NOISELESS

NEW STYLES

NEW

EASY RUNNING

PRICES

RIGID CONSTRUCTION

CALL AND SEE THEM OR WRITE FOR PRICES

CHICAGO EDISON COMPANY,
^liiiiii

iiii

Bilii iM r"*"^

-^

1

n "

139 Adams

f" in ilft-^iAi^iHi

ma

St.,

ilii

la

CHICAGO.^

r-*^"-**-"*'

^-^^-jt^^^

GENERAL ELECTRIC COMPANY'S
Alternating and Direct Current
k

Fan Motors

le
Vi
t>
Vi

May

be relied upon for continuous
In

service, season after season.

In

THIS

ON EVERY

PLATE

MOTOR

!£

Twelve-incli swivel frame alternating current fan motors.

Twelve-inch swivel and trunnion
frame direct current fan motor.

GENERAL OFFICE: SCHENECTADY,
New York

Office,

44 Broad Street.

N. Y.
Vi

Sales Offices in all Large Cities.

Vi
Vi

iCiriPiPfrif

jPiPKrKiPiPiPifKKKKiPiCKiPKiririrKiciPKirKif jc'jPK'iPjrirK'K'iPjPiPif'irK'ririfirKiPiPiPiriPirrirKirKiriPiPirirr

There

is

No Higher-Class India-Rubber

insulation

For Wires and Cables than

HABIRSHANA/
Authorized Manufacturers of th«

IX F-I.EXIBL.E tube:
:|

\A/II

The India-Rubber and Cutta-Percha

Insulating Co.,

i

MAIN OFFICE, Glenwood Works,

YOIMKI :rs,

Sales GfTlce,
16 Cortlandt St., New York.

•••

im.

y.

>>>>•
••••••••>a»
:;:::«::;::«::»
»W
MMW— MWM » M
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EXPENSIVE WIRE

EXPENSIVE TIME

and

ARE CONSUMED

REWIRING.

IN

"OKONITE"
WILL SAVE YOU THIS-IT
TRADE MARK

MADE TO LAST

CABLES

WIRES

GENERAL

Crjtiritt

IS

264=266-268=270 FIFTH
r
Mir Ann
CHICAGO.

WESTERN
AGENT

€itdm€mttpm^,

TAPE.
AVENUF,

BUY DIRECT FROM THE MANUFACTURER
OUR CABLE BOXES
are

made

TELEPHONE OPERATORS' CHAIRS.

of ij^-inch finished lumber, all joims

tungued, grooved and white leaded, doors
framed, hinges and locking device bolted and
riveted.

Painted two coats of asbestos paint inside,
two coats of white lead outside; can be furnished with any make of terminal head.

Lock nut cable terminals, lightning arresters
or combination cable terminals and protectors.

Oak and
Oak and

Birch, cane seat.

Birch, perforated leather seat.

These chairs finished in golden oak or mahogany.
Can furiiish office chairs of all descriptions.
Order our
for locust.

i
t

CALPA

We

insulator pins, substitute
make special insulator pins for

high voltage transmission

lines.

USED BY THE LARGEST TELEPHONE COMPANIES.
be-k

E. J.

Us

Quo-te

'V^ou.

NOB LETT

'902 35-bH

S-t.,

CO.,

CMI

No. 3340.

SCHEEFFER INTEGRATING

WATTMETER

TYPE F FOR OIREOT OURRENT CIRCUITS

TYPE E FOR ALTERNATING CURRENT

DUST AND BUG PROOF
IMPROVED CONSTRUCTION
Moving parts aro extroinoly

light,

insuring a higltly sensitive anil ac-

curate meterm

WRITE FOR PRICES AMD OESORIPTIVE
UTERATURE.

DIAMOND METER
COMPANY,
Peoria,

HI.,

-

-

U. S. A.

WESTERN ELECTRICIAN

New York

13,

1903

& Wire Co.

American Steel
Chicago

June

Worcester

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
CLASSIFIED INDEX OF ADVERTISEMENTS.
Ail|uitter(«. Inc.
Li.

Inc. El.

Lamps.

Manlpulaior Co

Air BrakeN.
Westinghouse Air Brake Co.

Anchors (TeL A TeL)
Matthews & Bro., W. N.
Ajumnclators.

& CompaDV.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Central Electric Co.
Edison Mfg. Co.

Edwards

Cat-Outs and Siritches.

Electric Appliance Co.
Western Electric Co
Western Elec. Supply Co.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Cutter ElfC. & Mfg. Co.
Electric Appliance Co.
Ft. Wayne Klec. Wks., Inc.
General Electric Co.
GL-iieral Inc. Arc Light Co.

Bells, BoKKers. Ktc,
Central Electric Co.

Edwards

A Company.

Electric APDllance Co.
Wesiern Electric Co.
Western Klec. Supply (;n

Beit l>resslne.
Dixon C ucib e Co..

Han Manufacturing

Jos,

Leaiiier Preserver Mig. C«>rp
.,,

Leather Preserver Mig. Ccrp
,

Blowers.

lean Blower Company.
ButTalo Forge Co.
Sturtevant Co.. B. F.

Ame

Boat*.

Boiler

i

leaners.

Mechanical UoUerCleaner Co.

Boiler Compounds.
Dearborn Drug

s.

CHem. Wks.

Boilers.
Maintenance Co.
N. Y safetj'bieam Power Co.
Whitehead Machinery Co.
Books. Kleetrical.
Illinois

Electrician Publishing

Co

Brashes.
Central Electric Co.
Hobart Elec. Mfg. Co.

Holmes FIbre-Graphlte

*Jul»leM. (See wiret-and rabies}
I'oi II tM ttn d
«'urlM>ii<«.
l*lui<*s.
central Electric Co.
Chicago Edison Co.
Cnnhuroers Cbrbon Co.
Dickey -Sun on Carbon Co.
Electric Appliance Co.
Natl nal carbon Co.
Keldlnger, Hjgo.
Western Elect. Supply Co.
4^ltMtlllSH.
Chrisieiiscn Enpinperlng Co.
New Enniund Hull Co.
ttmltli Co.. &. Morgiii.

Chains.
Jeflrej MfR. Co.

llr<*ak«T««.
Culler-llaramer Mfg. Co.
Cutter Elec. .v M (k- Co.

Wayne

Elec. Wks. Inc.
Western Electric Company.
Wesilnghouse El. A Mfg. Co.
Ft.

C-oal

and AHhes

Hand-

A

Electro. Co.

Commntator Compoond.

Elevators-Con vej'ors.
Jeffrey Mfg. Co.

Endues, Gas and Gasoline.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Engines, t^team.
Dtisti" Co.. Cha>:. E.
Illinois Maintenance Co.
N. Y. .^-afety rjleam PnwerCo.
Stewart Elec Co., John A.
Sturtevant Co.. K. F,

Mechanical Appliance Co.
National Klecir;cCo.
A Weed.
Schureman A Hayden.
Sprague Electric Co
Stewart Klec C •-. John A.
Stow .Manufac uring Co.

We!stinehnn«f^ Rl.

Whiiehead Machinery

Co.
Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric Roilivays.
Crocker-Wheeler Company.

Ilaker

A Co W.

E.

.

G W.

Hlssell.

Itrown, Chas. L.

Bryan,

Wm. H
P.

A

Co., Chas. E.
Humphrey, Henry H.

Eargeni
Schoti.

Alphadnct M fg.
American Conduit Company.
Camp Company, H. B.
Co.

Central Electric Co.
Electric Appliance Co.
.T.
Field.
IMltbl'urg Sewer Pipe A Conduit t'o
Spnwjue Electric Co.
Standard Vitrified Cond. Co
Western Elect. Supply Co.

& Lundy.
W.

H.

Sianton. Le Roy W.

Wllmerding. C.

II.

tCleetrirnI lnHtriini*>iitH.
(Rccnrdhig and Testing.)
Central Klecirlc Co.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.
Ft.

Wayne

Elec. Wks.. Inc.

General Electric Co.

ture Lamp Dept
Electric Appliance Co.
Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Independent Incan. LampCo.
Kernst Lamp Co.

Barnett Co.. G. & H.
Fire Extingfuishers.

Phelps Company.

Rooney-Westbu-yEl.Lmp.Co.

Monarch Fire Appliance Co.

Sawyer-Man

M fg.Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Flashers.
Reynolds Elec. Flasher Mfg.
Co.

Incandescent—
Keplacers &. Cli-aners.

Flexible Shafts.

IjHmpH,

Stow Mfg. Co.

Forges.

Fuses and Fu»e

I

F.

M'ire.

Centra] Electric Co.
Chicago Die A Electric Co.
Chicago Fu.<e vvirefii Mfg.co.
D. & W.
Electric

Fuse Company.
Appliance Co.

McKride Mfg. Co.
Western Kieccric Company.
Western Elect. Supply Co.
<;

Elec. Co.

Shelby Electric Co.
Standard KUc'l Mf^. Co.
Sterlir-g Electrical Mfg. Co.

Fixtures, Gas and Elec.

Buffalo Forge Co.
Sturtevant Co., B.

Inc. El. Lt. Manipulator Co.
nmp-*. TVernsl.
Commercial Elec. Supply Co.

N'ernst Lamp Co.
Lightning Arresters.

Phoenix Glass Co.

Magnet Wires.

Western Electric Co
Western Elect. Supply Co.

(see Wires

and Ventilat-

ing Apparatus.
Buffalo Forge Co.
Sturievani Co., B. P.

at

Co.. Eugene.

3Iining Apparatns. Elec.
Crocker- Wheeler Company.

Light

InNnrance.

Hartford Steam Boiler Inspection A Insurance Co.

Ixide^s o£

JetTrey

M (s.

Co.

Western Electric Co.
Wesilnghouse El. & Mfg. Co.
Motors. (See Dynamos and

Holders, Inc. LanipH.

9*ojr iVLpi3.^.t>e'tloaa

Mica Insulator Co.

General Electric Co.

American Blower Company.

&

I>rart.

Mica.
Munsell

Amer. District Steam Co.

Inspection

and Cables.)

Sturtevant Co.. B. F.

(Exlianutt

Incandesent Electric
Manipulator Co.

A. C.

American Blo«er Company.
Buffalo Forge Co.

Dixon Crucible Co., Jos.
Holmes Fibre-Graph Ite Co.

Heating

.

Mechanical

Graphite Specialties.

Wteam).

Steel.

A Co

Moior»i.

Xnmo

PlHtes.

Turner Brass Works.

Nippers and
Klein &

I'llerM.
Sons, Mulhtas.

Springs.
American Steel

Phosphor Bron2eSm.Co.,Ltd.

Platinum.

A

Electric Storage Battery Co.
Gould Storage Battery Co.

Co.. Francis.

Berthold & Jennings.
Brooks. Hall L.

Supplies, General Elec.

Carney Bros. Co.
Chicago Lumber A Coal Co.
Coolldge. Marshall H.

Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Ewing-Merkle Electric Co.

Fowler, John H.

Fowler-Jacobs Company.

Fulmer Lumber Co.. D. M.
Hopkins A Co., A. P.

General Electric Co.

Kellogg Switch. & Sup. Co.
LIndslev Bros. Co.
Loud's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.
Mueller Company. William.
O. C. LtimberCompaiiv.
Page A Hill C 'nipany.
Pendleton A Gllkey.
Perrizo

A

Whitmore,

A. E.

S.

American Steel & Wire

Co.

Rail Joints.
Continuous Rail Joint Company of America.

Re- AVinding -Repairs.
Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman A Hayden.
Stewart Elec. Co., .lohn A.

Rheostats.

Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.

Electric Co.

National Electiic Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Trucks. Electric Car.
General Electric Co.

Westlnghouse

EI.

A

Tarbineia.'n'^ater
Leffel

Smith

A

Mfg. Co

Wheels

Co., Jas.
Co., S. Morgan.

Stllwell-Blerce

Smith-Valle

Varnishes.

Co.

Sterling Varnish Co.

General Electric Co.

Tulcanized Fibre.

Gen'l Inc. Arc Lt. Co.
Western Electric Co.

Vulcanized Fibre Co.

.

Vaintenance Co.
Matthews & Bro.. W. N.
Scnureman & Hayden.
Stewart Electric Co., John
Walsh's Sons & Co.
W^hltehead Machinery Co.
III.

A.

Slate.
Maley, Martin.
Co.

B.

Socltet^dt Woceptaclcs.
Palste Co., H. T.

Soldering Sticks. SnItN
and Paste.
L. K.

Co

Western Electric Co.

Speaking Tubes.
Central Electric Co

Fdwards & Company.
Electric Ap)iMance Oo.
Western Electric Co.
Western Elec. Supply Co.

WalerlVliecH;nv«'rnorH
Replogle Governor Works.

Dustin Co Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

McNamara Brothers.
Mnnson Burmah Slate

Central Electric Company.
Christensen Engineering Co
Crocker-Wheeler Company.

Kuhlman

Morgan.

Stllwell-Blerce Smith- Vaile.

Rail Bonds.

Cutler-Hammer Mfg.

Sons, Mathlas.

Transformers.

Co., S. Morgan.
Stilwell- Bierce Smith- Vaile.

Kmith Co.,

Tools.

paratus.

Smith

,^<a.-v-eirti6»em.exft.tfi»

Fahnestock Transmitter Co.
Farr T»-l. & Const. Supply Co
International Tel. Mig. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A EI. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.
Stromberg-Carlson Tel. M. Co.
Swedish-American Tel, Co.
Western Electric Co.
Western Elec. Supply Co.

Turner Brass Works.
Co.

Pulleys.

.

Central Electric Co.

Western Electric Co.

Jeffrey Mfg. Co.

Co

El. Telephone Co
Automatic Electric Co.

Klem A

Transmission
Machinery.

C-ci-ceni

boards.
American

Torcbcs and Brazing Ap-

Po'nrer

Allen

Telephones, Telephone
Material and Switch-

H

Polish (Metal).
Hoffman, Geo. W.
Porcelain,
Akron Smoking Pipe

Young. A

Manhattan Elect'l Supply Co.
Western Electric Co.
Western Elect. Supply Co.

Sons.

Phelan. D. W.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.
Reynold-, ^V. T.
Standard Pole A Tie Co.
Standard Tie Company.
Sterling & Son, W. i;.
Superior Cedar & Lumber Co.
Torrey Cedar Co.
Valentine-Clark Co.. The
^Ye-te^n Lumber A Pole Co.

Worcester Co.. C.

Wire Co.

American Battery Co.

Poles and Ties.
Beldler

A

Storage Batteries.

Baker & Company.

Second-Hand Mach'y.
Co.

Klein ASons, Mathlas.
Leslie

Weston Electrical lust Co.

J.

Electrical Kngineer Inst.
Internat'l Corresp. Schools,
Pratt Institute,
Rose Polyechnlc Institute.

ayne Elec. Wks. Inc.
Ft.
General Electric Co.
Minnesota Electric Co.
U ester n Electric Co.

Magnet

Johnston, Thomas

Westlnghouse EL & Mfg. Co.

\\

Westlnghouse El. A Mfg.
Linemen^s Climbers.

Speed Indicators.

Patent Attorneys.

Phosphor Bronze.

SchonlN and Colleges.

Ctniru! Electric Co.
Electric Appliance Co.

lobes. Reflectors and
8«hades.
American Kefl. A Lighting Co.
Farles Manufacturing Co

Hearing

Company.

Ewlng-Merkle

Files.

General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

icul Kneineers.
Arnold Elec. Power Siat'n Co.
Bad I. F. B.

Bryan-Marsh Company.
Bii'ckeve F.lectric

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Rlectric Heating Appl.

Co.

Central Electric Co.
Chlcatro Edison Co.
CnUinibi<i Incan. Lamp Co.
Economical Flee. Laraji Co.
Edison Decorative A Minia-

F.

Bearaslee Chandelier

Lamp

Lamps. Iiicandescpnt.

Fibre.

Keonomlzfrs

Fa»*l
Green Fuel Economizer Co.

N'ernst

O-^born-Morgan Co.
Western Electric Co.
Western Elec. Supply Co.
Westinchou'ie El. A Mf?. Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse Ei. & Mfg. Co.

A M fc.

Electric Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Ft.

Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
B.

Arc

I^amps,
Cemral

Victors.
American Blower Companv.

Sturtevant Co.,

Mfg. Co

Bossert Elect, const. Co.
General Inc. Arc Light Co.

Fans and Fan

Parscll

Michac-ls A Hilly.
Orne Electric Co.

McLennan & Co.. K.
Condalt and Condnlts.

A
.1 unction Boxes.
Westlnehnii.'ie El.

Aliis-Chalmers Company.
ButTalo Forge Co.

o,

Kohler Brothers.

Allen Co.. L. B.
Hart A Company.

Inst. Co.

Crocker- Wheeler Company.
General Electric Co.

Diistln Co.. Cha*; K.
ICwini^-.Merkle Elec. Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hoban Elec. Mfg. Co.
liUiiois Malniennnce C-^.

Felt

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.

Electro -PI atlns Slach'y.

Central Electric Co.
Chrtsienspn I'.iiir m-erincCo.
Commercial I-;iec'l Supply Co.

Carman A Co.. Chas. Whitney.
<;rumb A Company, W. H.

Western Electric Go.

C

Franklin Eng.

Hutlerfleld J. F.

CollH and MajnietH.

Central Electric Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. at Mfg. Co.

Ikynantos and .Motors.

Burch Edward

llntc 3laehlnery.
Jeffrey Mfe. Co.

Akron Smoking Pipe Co.
American Electrical Works.
American Steel & Wire Co.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

RIectrical and Ulechan-

Clmilt

Roller.
Elec'l Instrument Co.

Insulating Machinery.
New England Butt Co.
Insulators and Xnsulating Materials.

Whitehead Machinery Co.

Western Electric Co.
Western Elect. Supply Co.

Electric Co.

Specialty Co.

Pignolet. L. M.

Co.

Sturtevant Co., B. F.
Waener Electee Mfff. Co.
Warren E'ec. Mfg. Co.

Co.

Western Electric Company.
t^ahle Maneera.

We- tern

Norton

Wesieni Electric Co.
Wetiiurn Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

CrocKer W'Ut^eleri

Racine Hoat Mfg. Co.

ec.

Machado A

Cuts.

B<>ltlns.

1-:

Weston Electrical

Western Elect. Supply Co.
Western Electric Company.

A Company.

Illinois

and

Carolina Loc. Pin AMicaCo.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Batteries and Jars.

Genera! Inc. Arc Light Co.

Jewell Elec'l Insi. Co.

Ft. Wayne Elec. Wks., Inc.
Genera! Electrlq Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Cross-Arms, Pins
Brackets.
Berthold A Jennlners.

Central Electric Co.

Edwards

4'oiitractors and Klertric
Lit£ht l*lants.
Crocker-Wheeler Co.

AVireIe>sTel..\npaTatua.
Clark w irel.TelA Tel. Co.. T.E.
n'ires and Cables -Masnet AVires.
American Electrical Works.
Amer. Instil. Wire A Cable Co.
American steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass
Co.

Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.

Empire Wire Co.
General Electric Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha
Insulatlnp Co.
Kelloire Switch. A Sup. Co.
National India Rubber Co.

New York Insulated WlreCo.
Okonite Co., The.
Phillips. EuKcne F.
Phillips Insulated WlreCo.
Roebling's Sons Co. J. A,
Safety Ii.'. w ire A
ableCo.
Simplex Electrical Co.
Standard Underground C. Co.
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.
<

Woodwork,

(See Pa.fi:e 3*

Electrical.

Nublett Co., E.

J.

June
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=

"Camp" Standard

Vitrified

Installers of

CAMP

B.

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES:

Room

*,-

i

1

'^'

85 Hartford Building, Chicago.

"

'

FIELD CLAY CONDUITS.

-

Broadway,

New

York.

^
Pittsburg

Sewer Pipe & Conduit Company

ALL TYPES.

^^^^

Manufacturers of

Multiple Conduits Single.
Large Factories in East and West.

>^^^s

t sk"-

170

VITRIFIED

Moderate Prices.
Promnt Deliverlesm

^

Write or telephone your requirements and
submit samples and prices.

t ^:

Telephone

C. J.

GLAY
CONDUITS

will

FIELD,

'

S928 Broad.

we

29 Broadway.

New

York.

IN 1, 2. 3,

4 AND 6 DUCT.

Superior Conduits for under-

CONTINUOUS

RfliL

General Offices:

ground wires a specialty.

JOINT CO. OF AH.
Century Building.

NEWARK,

N.

General Office and Factory:

PITrSBURG, KAN.

J.

Over FIFTEEN THOUSAND (15,000) miles In use. EeceiTed tbe
highest award in its class at Paris Exposition, 1900
and Pan-American, Uufifalo, 1901.

Branch

Office

and Sale Yard:

2417

East

18th

Street,

KANSAS CITY, MO.

<^<''''"'%
UNDEROROUND CONDUIT
Mbsolufeljr

OUR
CONDUIT

—

Eleclrol/sis-Protf,

Insulation

Moisture -Priof,

VOLTS.

Hon-Corrosive,

IS
^

Test,

66,000

Non-Abrative,

Perfect Insulator.

A perfect joint which is self-aligning,, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

AMERICAN CONDUIT COMPANY,
MANUFACTURERS OF

BITUMINIZED FIBRE.

OFFICES:
720 Arcade Building, Philadelphia, Pa.
822 Manhattan Building, Chicago, III.
336 Hacy Strtei, Los Angeles, Cat.

(Palenteii.)

FACTORIES:
Chester. Pa.
Chicago, III.
^08 Angeles, Cal.

—
WESTERN ELECTRiaAN
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THE BOY STOOD ON THE
BURNING DECK
Tbe Chip on

bis

WAS—
AND IS—
PRETTY HOT,
BUT
HE IS GOING
TO STAY
RIGHT

Independent

THERE

are.

Pick up one of our lamps and compare

You

^

IT

Shoulder

P

And we

^

it

with any other lamp of ours.

paper of pins. That is why we don't
have to send you picked lamps on your sample order.
Regularity in lamp manufacture means a good deal to you.
Perhaps
you have never noticed the little points in lamp manufacture how the tips
will

find they are as alike as a

—

some long, some short, some crooked, some blackened. Then,
again, did you ever look at the seals, where the platinum passes through
the glass ?
Some lamps have large lumps where the copper wire joins the
platinum.
Many lamps have irregular shaped seals. All this means
differ;

something, at least to the expert.
If the little things you can see are bad, what about the important
points you can't see, such as initial candlepower and watts, maintained

candlepower,

life

and regularity

of

performance

?

You can depend upon Independent lamps

in

every one of these

particulars.

THE INDEPENDENT INCANDESCENT LAMP
FACTORY:
SENECA
COMPANY CLEVELAND, OHIO OFFICE
ROSE BUILDING78-84

:

ST.

13,

1903

June

13,

WESTERN ELECTRICIAN

1903

Diehl Fan

Motors

r an Motors

Catalogue No. 46.

THE NEW DIEHL FAN
with or without

lights; 2 or 3 speeds; special Nyssa wood
blades; artistic design. Our 1903 catalogue shows I4designs
of ceiling, also new desk and the Coleman device. Send for It.

DIEHL MANUFACTURING CO.,
BRANCHES: New

York,
Philadelphia, Boston.

Elizabethport, N. J.

BULLETIN
No. 172

G.I.

STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
Bullmtlnm, Blumprlntm, Photograph*, E*tlmatm», Etc., MaHad

GENERAL INCANDESCENT ARC LIGHT
220 Devonshire St., Boston, Mass.
48 West Jackson Blvd., Chicago, IlL

BULLETIN
No. 64

633 Century Bldg., St. Louis, Mo.
1732 Champa St., Denver, Colo,

BULLETIN
No. 94

BULLETIN
No. 60

CO.,

NEW

Upon Application,
N. Y.

YORK,

510 New England Bldg., Cleveland, Ohio.
319 Hayward Bldg., San Francisco, Cal.

BULLETIN
No. 240

BULLETIN
No. 66

57 Perin Bldg., Cincinnati, Ohio.
115-117 Cannon St., London, E. C. Eog

BULLETIN

BULLETIN

No. 61

No. 190

WESTERN ELECTRICIAN
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Alternator.,
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

Recent additions
etc.,

1000
1500

ENGINE TYPE.

to our shop plant,

new

tools, electric crane,

afford us increased capacity to manufacture sizes up to

KILOWATT
KILOWATT
BULLETINS ON

Ma^chines of tKe Engine Type e.nd

Ma^chines

of

AP PLICATION-THEY

Rumsey

Electrical

M'f »'

Co.,

1-Jll Filbert tt.. I'hiladelphia. Pa.

$rren1||ctiiic]P.@.
SANDUSKY, OHIO,

C.

tKe Water WKeel Type.

TELL YOV ABOUT

IT.

H. B. Coho & Company.
114 Liberty bt Acw York.

Western

Electrical

W. Hobson.
Waco, Texas,

A.

M.

Louis, Mo.

Searles.

1200

Fifrher IJldg.,

Cbicsgo,

O A R B O

Supply Co..
Si.

,

U. S. A.

IM

111.

3

IHE DIGKEr SUTTON CARBONCQMI^NY:
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF AL'L KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

WE MANUFACTURE
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For

ti

Ask

all

for

e

•

special lighting

special list

purposes

on

use

High

"Electra"

Grade

Flame Light

Battery

i

i

i
i

HUGO REISINGER, U Broadway, New York.

Carbons.

SPRAGUE

Carbons.

High In tKe Air
Amid Storm arvd Wind

ELECTRIC
COMPANY'S

THE TURNER
DOUBLE JET
GA S O L I N E

Direct-Current

TORCHES

MOTORS
have enabled many
increase

their

printers to

maximum
profits

also.

work much

easier.

Jet construction of the burner generates the
degree of mechanical heat, and the wind has little
They are unequaled for Brazing, Tempering,

Annealing, Fusing, Soldering, or any work requiring heat.

Send
St..

a lineman's

on them.

effect

Write for booklet No. 032J J.

GENERAL OFFICES: 527-531 West 34th

make

These torches are superior to all others for
electricians' and lineman's work. The Double

They

business.

can increase your

-will

NEW YORK.

for

THE TURNER BRASS WORKS

Catalogue

23 N. FraLivklin Street.

CHICAGO OFFICE: FISHER BUILDIN6.

CHICAGO

lI

"The Recognized

Authority on Wiring and Construction/'

The universally adopted National Electrical Codeexplained
and illustrated in this year'.s edition of the hand-book.

.ackawanna

Standard Wiring

Railroad

For Electric Light and Power.
By H.C. GUSHING,

Jr.,

A. I.E. E.. Electrical Engineer

*

and Inspector.

ADOPTED
By the Fire Underwriters of the United States.
By Cornell University, Stanford University and other Technical Colleges

and Schools.

By over 27.000 Electrical
andWiremen.

Ensinee-^-s, Central Station

Managers

BECAUSE

It
It

On

the dustless

is the only book on Wiring and Construction kept strictly
up to date.
contains all the necessary Tables, Rules, Formulas and Illus-

and

If referred to

Road

of Anthracite

ALL SIGNALS OPERATED EXCLUSIVELY BY

trations.
It settles disputes,

AKTHHAOm.

These sire the signab prompt an
Th&t make the journey safe for
Over the bed of ballast rock
That keeps the trains from jzir an
That smoothly run both day and

EDISON PRIMARY
BATTERIES
Known

before wiring will prevent

disputes.

Formerly

r

?i<i

Electriciai PuBLisHma Co.,
CHICAGO,
Marouette Buildine.

as Edison-Lalande.
IN BOOKLET NO. 4.

FULL DESCRIPTION

Flexible Leather Cover (pocket size), $ .00.
Sent post paid upon receipt of price, by

COMPANY

EDISON MANUFACTURING
Factorj,

OBANQE,

NEW JERSEY,

U. S. A.
Cblcaeo

New York
Office, 304

Ofllce,

83

CHAMBERS STREET

WABASB AVENUE

ILL.

ELECTRICITY FOR EN8INEERS.

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,
510 Marquette

Building,

•

•

OMIOAOO.

SUSPENSION
ACNETIC
STANLEY RECORDING WATTMETERS.
NO REVENUE LOST.

NO WEAR.
NO FRICTION.
Send

STANLEY INSTRUMENT

ALL CURRENT USED RECORDED.
"A
CO.,

EUROPEAN OFFICE, 23

SALES AGENTS

good information

and book
BOUT
IM E T E R S

for description

full of

"

GREAT BARRINGTON, MASS.,

U. S. A.

Boulevard des Itallens, Paris, France.

FOR PACIFIC COAST—JNO. MARTIN & CO., San Francisco, Cal., Los Angeles, Cal. and
FOR COLORADO, IDAHO, HOSTAXA, SEW MEXICO and WYO.MI.VCTHE HMDRIE & BOLTHOFF H'F'S & SUPPLY CO., Denver, Col.
FOR MEXICO-VICTOR H. BRASCBI & BRO., Mexico City.

Seattle,

Wash.

gC'ti ^t<^-

——
WESTERN ELECTRICIAN
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EDISON MINIATURE LAMPS

THE NEW TELEPHONE WIRE.

Dry Battery Lamps

For use

For inside use— "O. K." two-conductor glazed braid telephone wire. Made with weatherproof compound, insulatetl
and glazed cotton braid, with trace thread in one conductor,
then twisted; carried in Chicago stock in Black, Maroon and
Nut Brown colors. No. 18 B. & S. gauge copper. Costs less
than

many

::

::

'

::

::

::

lanterns

—

electric

lanterns, carriage

and

photography and

for

for

optical,

dental and surgical instruments.
All types supplied
Accurately rated
Carefully selected.

:;

ELECTRIC APPLIANCE COMPANY,

EDISON DECORATIVE & MINIATURE

TELEPHONE MANUFACTURERS. ELECTRICAL SUPPLIES.

LAMP

General Electric Compaay, HarrisoD, N.

CHICAGO.

92 and 04 W. Van Buren Street

portable lighting devices

bicycle lamps, clock lights for bed rooms, ruby

Does not

rubber wires of greatly inferior quality.

rot or deteriorate.

in

candle sticks, pocket

Chicago Office: Monadnock Block.

DEPT.,

J.

Sales Office

all

large cities.

We import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER QUALITIES.

INDIA MICA
VOLT

AMMETERS,

•

Prices low.

EUGENENEW
MUNSELL
&, COMPANY,
YORK AND CHICAGO.

Reduces iho vforklng cagjactfy of a
motor o** tiynamo, wears out the commutator, vtfastes power anti may cause
may bo avoided If you use
The only article that will PREVENT

For Testing Batteries and Battery

SPARKING

Circuits,

Locating Faults,

Grounds,

a

etc.

POCKET SIZE.
RELIABLE.

fire» Ail this

ACCURATE.

>...««.

NI!W YOKK.

tator

in

"

'

INCANDESCENT J

LAMPS

$6.00 per Dozen.

Stick.

SEND i'OR FREE SAMPLE STICK.

finds

For sale by

GOOD

K.

all

supply houses, or

McLENNAN A CO

Sole Manufacturers.

Gum The

Brushes.

put that high gloss on the
Commutator you have so long sought
It will

after.

Q09, 100 Washington

BEARD5LEE CHANDELIER! MFG

GASOLINE MOTOR CASTINGS

St.,

Chicago.

CO.^^iz^^^

GAS & ELECTRIC FlIXTURES

'^"-th.

LONG LIFE
GUARANTEED CANDLEPOWER,
HIGHEST EFFICIENCY.

TRADE.

Enclosed Arc Lamps
FOR ALL CIRCUITS.

-FORBICYCLES, AUTOMOBILES,

5 IIAU K BY TUG MOST tKlLLED \VORKMEN.
I STANDARD ELECTRICAL MFG.
Niles, Ohio.
t COMPANY,
*-K*******AMMLiMf*AMf*AMf******

AND LAUNCHES.

LOWELL

The Osborn-Morgan Company

MODEL

CO.,

CLEVELAND, OHIO,
I(0

NORTH CHELMSFORD, MASS.

111

3

O
111

I-

ILLUSTRATED

CATALOGUE
No

I4i

z
o

Attachmenl Plugs out of every half-dozen.

THERE ARE NO BROKEN CAPS.

6lcdrifal

Supplks,

Chicago.

Philadelphia.

New

Lighting,

Direct Current

Alternating

Power and
Railway Service

W.

National Electric

ill

CO

W

Current

Built In Capacities

Up

to

1500 K. W.

Company

Successor to

CHRISTENSEN ENQINEERINQ
Chicago;
Pittsburg:

Old Colony Bid?.
Qellally

&

Co.,

3

111

for

to 1000 K.

z
o

York.

Generators
Up

Ul

Electrical Supply Go.
iiojiConliindiStrocI,

CO.,

GOT A CATALOG?

Built la Capacities

III

O

a.

a.

manhauan

PAISTE

W
3

ae

et

H. T.

J

Will keep the ( ommueood coaditiou and PRE-

Absolutely Will Not

SIX

Q T A"
A
O

VENT CUTTING.

N. Y.

60 Cents per

A wlreman always

* "
t

SPARKING.

Send for Circular.
L. M. PICNOLET,
78-80 Cortlandt St,

••••••••••••••••••••••••jf

Times Bldg'

Milwaukee

CO.
San Francisco,
Seanle,

2S0 K.
|

I

Kllbourne

&

Clark Co.

W.

3-Phase Alternator.
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FRANK N. PHILLIPS. PRESIDENT.
WAGCNSEIL, Trcasurcr.

F.

PHILLIPS,

E.

General Manager.

C. H.

ROWLAND

PHILLIPS, VlCE'PUKS.

REMINGTON,

C. n.

13

Jr.,

NOTE THE EYE

Sec

AMERICAN ELECTRICAL
WORKS,
PEOVIDESC'E,
R.

3^. 5 and 6 Inch
NEW RODLESS ANCHOR'

I.

BARE AND INSULATED ELECTRICfIRE,
ELECTRIC LIGHT LINE WIRE,

THE NEW RODLESS

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

STOMBAUGH GUY ANCHOR
Is

used by

CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, W.

TELEPHONE, STREET RAILWAY,
ELECTRIC LIGHT COMPANIES

26 Cortlaodt St.
Chicaqo Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
J. Wal^^on.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating

Apparatus

THOMAS

J.

R.I.

And others

JOHNSTON,

W.

SEND FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

1

Pine Street,

1

NEW YORK

-

guying lesser strains.

MATTHEWS &

BRO.

Dhtributor,
603 CARLETON BLDQ., ST. LOUIS.

Counsellor at Law,
No.

N.

for

CITY

5end

for

new

descriptive catalog

Cambridgeport, Mass.
CniCAGO, Monadnock

Patent Soliciting.

Patent Causes.

Biock.

AUTOMATIC ENGINES

o E -r

TICKS

T

IM

(A

-VER.TICAL OR HORIZONTAL

FLUX)

PISTON

O

F-

U

IVI

VALVES
SELF

LARGE SAMPLES FREE.

MADE BY
1334 Columbia Ave., Chicago.

OILINQ

•

L.

B.ALLEN

CO., Inc.,

CONTROLLED
BY
NICHOLS

EMPIRE WIRE

COMPANY,

HAQNET WIRE AND BARE
AND TINNED COPPER WIRE.
FACTORIES; uSbSn,

CHICAQO OFFICE i

AND STOCK

N. H.

,„
O"

^

**•

-^
„,„
„„o„„ ST.
'^" BUKEN

I

^h^ C-rescent^old^rin^ Stick

STICK
NEW SOLDERING
"
"
CRESCENT

DOESN'T BREA<-IT BENDS!
waste: no spattering;
Write for free sample.

Entirely different from otiiers; no

no corrosion.

46aOmftW>ia<i.

The CRekMt

Transformers
KUHLMAN ELECTRIC CO.

V>-

MYLO
TURN-DOWN LAMP

Teaches people to use more current by iurnln|

lamps down Instead of

out.

Write for detailed Information.
CO., 50 State St., Detroit, U. S. A.

IJVI3. PHELPS

NATIONAL CODE STANDARD
'0,

K." Weatherproof Wire.

Slow

Burning Weatherproof

and Slow-Bnrning Wire.
Prices

and Samples on Application.

Phillips Insulated
Office

Wire Go.

and Factory: PAWTUCKET.

R.

POR
HEAVY DUTY
BELTED
OR
D. C.

I

THKCFESCEVrcO. CHICAGO-

GOVERNOR

I.

Phfladelphki.sVn Francisco.

N,

!.

SAFETl STEAM POlifER

CO.,

CHICAGO

ILu.

WESTERN ELECTRICIAN
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WAllfTED,
timilar

WAMT

ments

{jo

FOB SAXE

COLUiUN

words or

insertion/ additional

less),

S^jo an

words

9C each.

POSITION TTASfTED advertise

ments ijo zvords or less). Sf 00 an insertion: additional zi'ords sc each.

POSITION WANTED.
As assistant enfjlneer or elect rifian wiih i-ower
or llghitng company, or as liisia Hn;,' eri^-ineer;
ten years" experience wit b Corlbs bi^h-speed
and pas engines, A. C. and D. C. electrical
machinery; experienced with insta'la:ion of
plants; have complete IndicaiJn'i oinHi and understand Us use; strict! v temjit-rate; Western
Add-o-i- UOX 2i.)w. care
location oreferred.
Western E ectriclan, 51(1 Martiueiie Hld^' <.'hicago. III.
.

One experienced incandescent
once. Address
CO., Shelby, Ohio.

of Casselton, N. D.,
offers for sale at a reasonable price

Electric Light Plant.
cept lighting for city in

whole or
part payment of purchase price, if
desired.
Plant is well equipped
and doing a good business. Address
all inquiries to BRUCE D. YOUELLS,
City Auditor.

SECOND-HAND
Dynamos and Motors.

lamr> salesman,

THE SHELBY ELECTRIC

We

correspondence
with those wishing to
Invite

WANTED.

buy or

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests In the Holyoke Testing Flume.
Parties having power plants which are unsatlsfactor>', and those contemplating the Improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
maUer what make of turbine has been in use. STATE Kcv^it^c/nci^
REOUIRBMBNTS

AND SEND FOR CATALOGUE.

S.

MORGAN SMITH

CO.. York. Pa.

In the trust. Applicants will plt-ase state ape.
experience and salary wanted. Addres>; BOX
199, care Western Electrician. 510 Marquette
Bldg., Chicago.

SCHUREMAN & HAYDEN,
140 S. Clinton

FOR SALE.
One 12x14 McEwen center crank engine with
sub-base. 120II. P atllO Lbs. and H cut-olT
and 275 R. P. M. Wheels, 56xl2Ve Kngine is
brand new. has never been erected and has usual
Iltiings.
Cheap for cash. AdC. BAILEY. 501 Spahr Bldg.

Columbus, Ohio.

St.,

Chicago.

search of a

in

position

advertise

IMIVIEDIATE DELIVERY.
DYNAMOS.
180 K. W. and 120 K. W..

G. E,, 60 cy. A. S. type
1.100 or 2.200 V. alternators.
120 K. W. and 60 K. W., G. E., 133 cy. 1,100 and
2,200 V. alternators.
1 50 K. W. Wood and 60 K. W. Slemens-Halskc 60
K. W., SlemensHalslie 2,000 V. alternators.
200 H. P. Edison 200 V. motor.
Direct current 110 V generators, all sizes.
,

1625

No

list

51.

MAINTENANCE COMPANY,

MARQUETTE BUILDING,

CHICACO.

in

Western Electrician.

One Thomson-Houston A 35-650 Hght, 133
cycle alternator with exciter, etc., $250. One
T. H. .50 llsbt. 1.200 C. P.. ring armature, arc
dvnamo. 8200. Fifty K, 12 single carbon arc
lamps, 1,200 C. P.. S4 each. Seventy cutters
arc lamp hoods with absolute cut-outs. SI. 00
each. Three clutch pulleys for these dynamrs
cheap. All this a|>paraius is Ln lirsl-class condition and running at present. We can deliver
ELECTRIC CO.,
it at once.

FOR

600 H. P. 21 and 36x30 Williams tandem comVOund engine.
250 H. P. 12 and 24x18 WlUiams landem compound engine.
200 H. P. 13 and 20»4xl5 Armtngton & Sims
cross compound.
300 H. P. 20x18 Erie Ball automatic.
75 H. P. 10x13 Frost automatic.

Write for complete stock

the

FOR SALE.

DLISHES ALL METOLS. B.

ILLINOIS

When

DEALERS ALL OVER

U.S. METAL polish;;::s™-i

sell.

Three experienced Incandescent lamp salesmen, by an old and well-established company not

complement of
dress FRED W.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Will ac-

its

1903

13,

I^M'OORMICK TURBINE.

The City

T AGENTS AND

WANTED.
at

FOR SALE.

and

advertise-

June

DO YOU WANT THE BEST?
Then ALWAYS buy

MAGNET WIRE

THE MAXSTADT PATENT JOINT
Manufactured and sold by the owners of the Maxstadt Patent No. 655,005.
This

WATERTOWN

is

the best Joint on the mirket and gives entire satisfaction wherever used.

No. 882 represents the Joint ready for use.
Patented August 14, 1900, in the United States and Foreign Countries

Wateriown, Wis.

ROUND,

FOR SALE.

SQUARE

Excellent equipment for lighting or I'ower
plant, consisting of one 1.3x18x15 JIackintosh

AND

Seymour Tandem Compound Engine, two 60

tV

H. T. Boilers, 50 4 in. tubes. 36 In.
X 36 in. domes, full fronts, i,'rates, etc. All of

RECTAN-

No. 8S2.

the above complete and in tirst-class condition
vVlso one 14x14 Ideal Engine.
for Sl.rtOO.
Address BOX 2ii9, care Western E'ectrlcau,
510 Marquette Bldg., Chicago. 111.

GULAR.

No. 884 represents the Joint, twisted, complete on the line.

In.

X 16

ft.

TRADE MARK.

Western Electrician

UANFFACTUBED BY

Columbus Insulated Wire and Brass Co.

COLUMBUS, OHIO.

Want Ads

These Joints are furnished in copper for copper wire and in tinned steel for galvanized
wire. Samples and prices will be sent, without charge, upon request.

SOLE OWNERS OF THE MAXiTADT PATENT IMPROVED AMERICAN JOINT.
"All roads lead to Rome.'

And

FOR SALE.

regory:

(S

cof
ELECTRIC
54-62 5.CLINT0N
CHICAGO
5T.

AH dynamos, motors, meters and transformers
by this Company are at their warehouses
ready for Immediate dellverv.
listed

FOR SALE.
1—400K. W. Westlnghouse, with exciter.
1—200 K. W. Stanley tnducior. with exi-iter.
2—200 K. W. Wood (3 bearings), with exciter.
(9 Dearink'S). Big bargain.

2—150 K. W. General Electric monocyclic.
2—120 K. W. Westlnebouse.
1-120K. W. General Electric type A. S. 120.
12—120 K. VV. General Electric type A. 120.

2—
1—
46—
2—

no
90
75
GO
60

K. W. General Electric type A.
K.
K.
K.
K.

W.
W.
W.
W.

S.

00.

Westlnghouse.

Wood.

General Electric A. 60.
WestinRhouse.
Larse stock of direct-current machines.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus
fully guaranteed.

all

toward

Station

iFIBRE-eRmiTEV

This great building, which covers
the space of four city

Street,

is

COMMUTATOR

blocks, be-

ginning at the corner of 4th

and 42d

Avenue

M
I

BRUSH

the Metropolitan
,

NEW YORK CENTRAL
second

reach

by the

No

There's
with

the

Friction

Fibre-Graphite Commutator Brueh.

Being 90 per cent,

it InsarcB low
re8letance,no sparking under a varying load, and
longer wear.
TLerc ifl no greasing required.
The Fibre-Graphite Is therefore the most cco<.

p'jre graphite,

Domic brush on the market.

Send for price

5155 Wakefield St.,

'itVT-\.\i?,Wtk-^WC,

it

liat.

CO.

Cermanlown, PtllUDELPIIIA.

LINES

J

the center of the hotel, resi-

dence, club and theater
tlie

I

HOLMES FIBRE-GRAPHITE MFG.

terminus of the

is

West Lake Street,
CHICAGO, ILL.

New York

business in

to tend

Grand Central

and

Alternators 125-133 cycles, 1,100 volts.

1— 150K. W. Slatlery

seems

87-91

CHICAGO DIE & ELECTRIC COMPANY,

Ine Resul-fcs.
Lot wooden electrolytic tanks. Lot wire rope.
Old material and machinery of all kinds purchased.
WALSH'S SO^S & CO., 258 Washington Street. Newark, Ti. J.

li

district of

city of the world.

To

see that your ticket reads

New York Central.

A copy of the 40-page illustrated cata"Four Track Series." New
York Central's books of travel and education, will be sent free.pohi-paid, toany
addreas on receiptor a postage stamp,
by Gcorpe II. Daniels, General Passen^;er
lopiie of the

ARcnt. New York Central A Hudson
River Railroad, Grand Central Station,
New York.

Your Copies

Preserve
^a

OF THE
-^

Western

Electririan.

BINDERS 91.0O EACH.
ELECTRICIAN PUBLISHING
SnltuSlOTttarquetteBulldliigj

»

.

CO.,
.

-

vsacxfin.

REPAIR SHOPS
EDISON COMPANY
CHICACO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
T^
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,

Machine and Carpenter
Work of All Kinds

'°"^'^Correspondence Solicited

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, instruments.

June

13,
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SINGLE CASE

APPARATUS
•
j
s

For CentroLl StOLtion SLnd
Power Ho\jse Eqxjipmenit
.

We Buy or Sell
J
*
S

ALTERNATORS.
One
One
One
One
One
One

THOROUGHNESS AND
RELIABILITY
are illustrated in the

which

manner

we have provided

placing of switches

in

for the

wood-

in

work on old walls and

in

all

places where a suitable receptacle for the switch was not
provided in the construction of
the building.

THIS

STEEL WALL CASE,

" Diamond
H
(push button or rotary flush) meets all the underwriters' requirements and is

with

fitted

Switches

,

AN ABSOLUTELY SAFE
INSTALLATION!

THE HART MFG.

CO,,

250 K. W. General Electric, 2,400 volts, 50 cycles, tbree-pha^e.
200 K. W. General Electric, 2,300 volts, 40 cycles, three-phase.
180 K. W. General Electric, 2,300 volts. 60 cycles, single phase.
180 K. W. Westinghouse 2,200 volts, 60 cycles two-pba-e.
150 K. W. Westinghouse, 2.300 volts. 60 cycles, single-phase.
150 K. W. Stanley, 1.100-2,200 volts, 133 cycles, two-phasi.
Two 120 K. W. General Electric. 1,040 volts, V.i5 cycles, single-phise.
One 120 K. W. General Eleeiric, 2,080 volts, 125 cycles, single phase.
One 90 K. W. General Electric, 2,300 volts, 60 cycles, single-pha-e.
One 75 K. W. Stanley, 1.200-2,400 volts. 133 cycles, two-phase.
One 60 K. W. Westinghouse, 2.200 volts. 60 cycles, two-phase.
One 60 K. W. Westinghouse, 2.200 volts, 60 cycles, single- phase.
One 45 K. W. Westinghouse, 2.200 volts. 60 cycles, sing'e-pbase.
Three 35 K. W. Tbomson-Houston. 1,100 volts, 125 cycles, single-phase.

RAILWAY GENERATORS
Two 500 K. W. General Electric, 6-pole,
Two 300 K. W. General Electric, 4-pole.
Two 225 K. W. General Electric, 6-pole.

Northern Wisconsin Resources.
Northern Wisconsin offers the finest opporfor manufacturing and seitlemcnt.
Fine grazing lands, hardwood timber and splendid soil for the settler; iron ore, clay, marl
tunities

and kaolin

for the manufacturer, are awaiting
those who seek tbe opportunity. Transportation facilities are of the best. Interesting bookmaps, etc., are yours for the asking.

lets,

I

H.

KILLEN, Land

&

Industrial Com'r;

JAS. C. POND, General Passenger Agent,
Wisconsin Central

Ry.,

MILWAUKEE.WIS.

s
(0

ELECTRICIAN PUBLISHING CO.,
510 Marquette Bids..
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RepairShop
V*

OPEN DAY AND NIGHT
TfLEPHOKE

US.

Armature
Fields

Rewound
CENEHATORS-500

Volts.

T. H., 500 K. W.
T. H., 270 K. W., arranged to be driven
with a single pulley clutcla coupling on each
side of puUey.
One General Electric, 250 K. W.

Four

One Westinghouse, 175 K. W.

Two General Electric, 100 K. W., 4 pole.
Two General Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.
Six T. H.. D62.
One Edison No. 20, 60 K. W.

GENERATORS-

1

I

O

Volts.

Two 210 K.

W. Westinghouse, 8-pole, 500-550-volt generator, with 18-30x16 Westinghouse compound engine.
One 130 K. W. General Electric, 8-pole, 125-volt generator, with 12-20x16 Erie Ball
K.

tandem compound engine.
K. W. Eddy, 4-pole, 125-volt generator, with 13x12 Buffalo Porge engine.
Brand new.
One 50 K. W. Commercial, 6-pole, 125-volt generator, with 8^-13x12 Armington &,
Sims tandem compound engine.
One 50 K. W. Eddy, 4-pole, 125-volt generator, with 13x12 Harrisburg Ideal engine.
One 50 K.
unit, consisting of two 25 K. W. General Electric, 4-pole, 125-voU gene-

One 60

W

with one triple expansion vertical engine.
One 30 K. W. Eddy, 4-pole, 125-volt generator, with 10x12 Wfltertown engine.
One 25 K. W. GeneralElectric, 6-po'e, 125-volt generator, with S^t^xIO Armington i^
Sims engine.
Two 25 K. W. Westinghouse 6-pole, 250-volt generators, each with 9x10 Ball and Wood

W., G. E. design, 14 pole, for direct
connection, at a speed oE 120 E. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse

60.cycle, 2-phase,

2,200 volt generator, belted to one 24 and 48x
60 cross-compound condensing Cooper Corengine, comlJlete.
100 K. W., G.E. 3 phase, 60 cycle generator,
comolete.
Two 100 K. W., G. E., 1100 volta monocyclic,
complete.
One 60 K. W., Westinghouse, llOOTOlts.
One 35 K. W., Westinghouse, 1100 volts, comliss

Two

plete.

STREET CAR EQUIPMENT.
One hundred and eighty 25 H.

P. motors,

new

and complete with pinions, gear and gear
cases.

One hundred and eighty "K"
Twenty-liv-e K-3 Controllers.

engine.

Controlleri.

ENGINES.
Six 36 and 60x60, Cooper cross-compound,
non-condensing, new, never shipped from

One 26x48 Harris Corliss, 500 H. P.
One 18-34x48 Cooper Corliss, cross compound, 500 H. P.
One 23x48 Harris Corliss, 400 H. P.
One 20x36 Hewes * Phillips, 200 H. P.
One 18x48.George H. Corliss, 250 H. P
One 16x42 Providence Greene, 200 H. P.
Two 18-30x16 Westinghouse compound, 250 H. P. each.
Three 18(^x18 Armington & Sims, 250 H. P. each.
One 18!4xl8 New York Safety, 250 H. P.
Two 10-18x20 Payne tandem compound, 150 H P. each.
One 13-19x15 Mcintosh, Seymour A Co tandem, 175 U. P.
Two 14x13 Armington & Sims, 150 H. P.
One 14x14 Rice automatic, 125 H. P.
One 13x12 Armington & Sims, 125 H. P.
One 12-20x12 Westinghouse compound, 100 H. P.
One 12x12 New York Safety, 100 H. P.
One 10V^-16i4xl2 Armington A Sims cross compound, 100 H
One 9x16 Rice automatic, 75 H. P.
One 12x10 Westinghouse Junior, 75 H. P.
One 8x10 B. F. Sturlevant, 40 H. P.
One 7x8 Payne, 20 H. P.
Three 6x5 Westinghouse Junior, 12 H. P. each.
Two 5x4 Westinghouse -Junior, 6 H. P. each.

lactorv.

One 30s54 St. Louis Corliss.
Two 24x60 Lane & Bodley.deiigned

for rolling,

mill wort.

28x60 Pennsylvania Lron Works Co.
20x48 Wheelock,
20x48 Double Wheelock,
20x42 Wheelock,
14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston, Stanwood & Gam-

One
One
One
One
One

ble, cross-compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17xl4cross-eompound Ideal.

Two
Two

9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound Ball.

Three 17x18, Skinner, with air cylinders attached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic RnaselL
One 15^x15 Armington & Sims

high speed

simple automatic. 270 E. P. M.

P.

One 15x15 Armington ASlmsslmple automatic,
270 R.

P.

M.

One 13^4x15 Armington

&

Sims high speed

simple automatic, 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
Four 66x18 with 66 4-inoh tubes.

Direct current genera.tors and motors, IIO, 220 and 500 volts.
Alternating-current motors, 60 and 125 cycles.
Brush and Thomson-Houston arc generators ai.ll sizes.
Babcock & Wilcox and water tube boilers.
Transformers, a.rc lamps, street railway motor equipn\ents.

—

#

W^

^^-^W^

Two

ENGINES.

Send your Book Orders to

CD

->9f

*1

I

OP
^B
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rators,

W.

^aBtoSl^^
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speed.
speed,

DIRECT CONNECTED UNITS.
One 200

^_^

500-550 VOLTS.

300 K. P. M.
400 R. P. M.
speed, 465 R. P. M.
One 200 K. W. \Vestinghouse, 6-pole, speed, 510 R. P. M.
Two 200 K. W. General Electric, 4-pole, speed, 425 R. P. M.
Two 180 K. W. Westinghouse. 4-pole. speed, 535 R. P. M.
One 110 K. W. Eddy, 4-po:e speed, 600 R. P. M.
Two 100 K, W. General Electric, 4-pole, speed, 650 R, P. M.
One 100 K. W. Walker, 4-pole. speed, 750 R. P. M.
Two 100 K. W. Edison, bl-polar, speed, 620 E. P. M.
One 90 K. W. Thomson-Houston, 4-pole, speed, 700 E. P. M.
One 80 K. W. General Electric, 4-pole, speed, 700 R. P. M.
Two 80 K. W. Detroit, bl-polar, speed. 620 R. P. 51.
Five 62 K. W. Thomson-Houston, type D, speed, 900 E. P. M.
One 50 K. W. Brush, type Q, speed, 1,050 R. P. M.

HARTFORD, CONN.

g
^^
e

f/>

A

three hundred kilowatt aLlterna.ting unit, consisting of
one 300 K- W. Stanley, two-phase, 60-cycIe. 2.400 volt alterna^tor, directly connected to a 16-52x24 Mcintosh, Seyn\o\ir
& Co. vertica.1 cross-compound engine.

m

<A

I

A

completa

battery at a great bargain.

Tbree 66 x 14, with 66 4-'nch tubes.
Two 72 in. x 18 ft., wilb 66 4-inch tubes.
Five 60x16

ft.

bigh pressure boilers.

Two Sterling Water Tube Boilers, 250H.P.each.
Two 500 H. P. Hazelton.

FERRIS WHEEL.
One 60

ft.

Ferris Wheel, electrically driven.

AT A BARGAIN — A
Is

and

entirely

encased

in

iron

weatherproof.
The
mechanism is very powerlul and
gives 375 blows to each winding.
Continuous ringing or
single stroke.

SEND FOR BULLETINS GIVING ITEMIZED

LISTS.

sale.

Charles E. Dustin Co.
11

VEwyouK Hy

complete Edison 3-wlre
p ant of 300 K. W. capacity.
be profitable to wire or write us giving
reouirements of machinery wanted or for

It will

is

Broadway, NEW

YORK.

Storehouse:

ORANGEBURGH, N. Y.

I john

a.

stewart electric co

430 Sycamore

Warehouse
LUDLOW, KY

Factory and

Offices:
Si.

CINCINNATI, OHIO.

WESTERN ELECTRICIAN

i6

YOU WANT

IF

June

1903

13,

WE MANUFACTURE

THE BEST TELEPHONE ON EARTH

WIRELESS

YOU CANNOT AFFORD TO OVERLOOK OUR

TELEGRAPH APPARATUS

SPECIAL OFFER
^n^

A

POSTAL
WILL
BRING

1^

H
H
JH

IT.

WRITE

This Set Costs S50.00

n

vl|jr

TO-DAY.

F.

O. B. Factory.

Comprises Complete Sender and Receiver for Stationary or

Portaiile

Work.

Write us for Anything Pertainirg to Wireless Telegraph Apparatus and Supplies.

We

can furnish you separate parts, or any special parts that you may require.
We
Coils, Coherers, Relays, Registers, Recorders, Automatic Tappers.
can furnish you prices on Special CoUeg^e Sets, Students' Sets, and also on our
Special Commercial Wireless Telegraph Sets, for short-distance or long-distance
telegraph. Write us for pamphlet and circular.
If you are interested in the Wireless Telegraph, the Clark Wireless System
has shown its merit in all tests and requirements.
can fill your orders fur
high-grade apparatus.

Spark

OUR

D'<Y

BATTERY WALL SET.

STERLING ELECTRIC

We

COMPANY,

Thos.

LAFAYETTE,

-

E.

& Telephone

Clark Wireless Telegraph

INDIANA.

Co.

Detroit, Mich., U. S. A.

V

"Bution" Type Telephoive Transmitter.
Louder, clearer and better

"Big Four

in

every way than the "Solid
back".- Let us

tell

vou about

World's Fair Route

it.

From the

Leading Cities of

Senil for Booklet.

Ohio, Indiana
Illinois

and

To

Subscribers,
Stockholders

74 Cortlandt

New York

St.,

It

requires

'

-U.S. A.

CONVENTION,

Boston, July 6 to

make

a

10.

NlCKELj^ATE.
IS

THE SHORT LINE

$I9.00-for

TELEPHONES'^ CALL
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAN

ELECTRIC

TELEPHONE

CO .

foe of

tnp_$I9.0fl
$2.00 addtd.

THROUGH SLEEPING CARS
STOPOVER AT NIAGARA FALLS
By depositing return

portion of ticket witb Joint
Agent, return tlmii of September 1st, 1903,
may be obtained.

American Club Meal.s In dining car, ranging
from 3oc. to Sl."<-'. Mid-day Luncheon 50c.
Also service a

39

the round

With membersbip

NERATOR

CENTRAL
ENERGY

second bigger dividends;

OHIOAGO

Electrical

AMERICAN

the third less trouble.

Company

Capital,

IlieNeiVlJork.Chicago^§tLouisllH.

get better service;

Automatic Electric

Lyncb,
Agt.

I'ass.

CiyCIXNATI, OHIO.

SUCGESSFULTELEPHONE.

Exchange
the

J

Gen'l

as well as Patience, to

Automatic
Telephone
first

Warren

City.

Knowledge and Good Mechanics,

are beneficiaries
of the

The

Write for Folders

N. E. A.

and Managers

Louis

St.

THE FAHNESTOCK
TRANSMITTER CO..

JACKSON BLVD.. CHICAGO

la carte.

For detailed information, address

JOHN Y.CALAHAN,
113

Adams

St.,

Room

298.

General Aeent,

Phone Central 2057

:

:

June

13,
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WWW WW WlVWWWWViWWWWOTW

THE KELLOQQ

Those Who Have Tested Ours
AND "THE OTHER KIND,"

Portable Desk Telephone

BEAUTY,

Will

I

> ^

Isn't It ?

!

!

IT ?

Simply by constantly improving

our apparatus,
going on the theory that

even the best
enough.

is

tNWEPASTrEAR^MORE^

i

SWITfCriBOABDS

)
f

!

\ Have BEili^OLD IN OHIO
\ffANAU OTHER
makes!COMBINED
COLUMBUS

Ir
I

t

j

/

J®

W Ooyton

not good

I

/

\

80%pFTHEINDEP,ENDENT TOLlIsTATIONS
ARE EOUIPfEDWITH S%

y

APPARATUS

1

One
One

-XinnciMMATi

Write us for Latest Prices.

!

KELLOfiG SWITCHBOABD
Green and Congress

&

SUPPLY COMPANY

Sts.,

346 Broadway,

Electric Bulldins,

NEW YORK.

CLEVELAND.

,

iSTROMBERG^CARLS()N

HOW DO
WE DO

Not Be Surprised At This Statement.

E. C.

LEWIS, state Representative, Columbus,
Write

Price.
Quality.

Oiiio.

our Bulletins covering that line
of apparatus in which you are interested.

CHICAGO.

for

STROMBERGCARLSON TELEPHONE MFG. CO

Keystone Telephone Buildins,

PHILADELPHIA.

Gen'l and Eastern Sales Office:

ROCHESTER,

Sales Dept.

CHICAGO,

N.Y.

ILL.

'•e s**>>a*>**a*a«*>*>**SSS*»aS5>SSaSSaBSSSSSSSSS!SSSSSSSS»S*SaSSSSlISiSS«S*SS»aBa*

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••1
»•>

••••
•a*«

|j

»••

T\ii\gstei\ MoLgnet Steel

g
•a>
••a*
••••

•••

A VALUABLE BOOK OF REFERENCE.

TELEPHONES-Their

A Practical Yreatise on the FIttlng-up and Maintenance

BY

F. C.

Best permanent magnet steel for high-grade telephones.

of T3.ei>hone5

and the Auxiliary Apparatus.

ALLSOP.

ZlV.

• •a.

CONSTRUCTION and FITTING.
•aas
•a»S
••••
••••

•••

£w Co.. Montreal,
AGENTS FOR NORTH AMERICA.

A. C. Leslie

Can.

• •a>
• •••
.•a>

•a.

CONTENTS
*••••••••••.•••••.••.••..••••••••••...«.•....••••••••••••••••••••••••*•
CHAPTER I.— ReceiTers: II.— Transmitters: III.— JIagneto Switch-Bells; IV.— Battery Switch- •••••*••••••••••••••••••••.«••••••• t •••••••••••••••••••••••••••••••••••••••.*
Bells; V -Complete Instruments; VI.— Switches. S*vitchboards and Extension Bells; VIL—
Batteries (or Telephone Work VIir.—Erectins Wires, Instruments, Etc.; IX.— Arranging the
Circuits; X.— Intercommunicating System; XI.— Testing for and Removing Faults.
;

184 PAGES.

156 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

PRICE, $I.2S.

"INTERNATIONAL"

ELECTRICIAN PUBLISHING CO.. 510 Marquette BIdg., Chicago.

^

TELEPHONES STAND

KOKOMO TELEPHONES

All connecting wires, binding posts and terminal screws fully concealed.
No exposed meial parts form a part of the

Always Up-to-Date.

any time.
The only instrument of

circuit at

TnQUP'mittDP

Trunking

AND EVERYTHING FOR
COMPLETE EXCHANGE.

KOKOMO,

OVER

kind on the

and far-reaching,

made

SWITCHBOARDS ElCsigSaP''
FOR ANT SIZE EXCHANGE.

Write for Catalog and Prices.
Telephones that Challenge the

TELEPHONE AND ELECTRIC

*^^^^^' "distinct

1 1 dlliilliUlul impossible to deteriorate.
Every distinct part of our equipment is
strong and durable.
Multiple

SWITCHBOARDS, TELEPHONES

MFG. CO.,

its

market.

WE MANUFACTURE

KOKOMO

DNEQUALED

World's past Champions to an
"International" Contest.

"International" apparatus embodies in the
construction of the parts many new features of
vital importance to the durability and efficiency
of a plant.

Correspondence

solicited.

INTERNATIONAL TELEPHONE MFG. CO.
Harrboa aod Clinton

Sts.,

CHICACO, U. S. A.

IND.

150,000

PHONES

IN DAILY

SERVICE

SWEDISH-AMERICAN TELEPHONE COMPANY, ch.caco

—m

SEE THE POINT?

WESTERN ELECTRICIAN

i8

CHAS.

L.

BROWN,

C.

C^

M.

C.

HARTitAN.

&

604 Fisher Building,

CHICAGO,

1903

COSTBACTnyG AKD ELECTHICAL ENGITIEERS.
Monufftcturers of Slow speed Dyoamos

Co.,

and ilotora.
Secondary Trnn^toniers for Bells

CONSULTING ENGINEERS,

ivnij

88 La Salle Street, CHICAGO.

I

13,

MICHAELS & HILLY

Carman, Chas. Whitney

Contracting Electrical Engineer.

Telephone Harrison 3698.

W. Cabman.

June

GO

&

0-2

Annunciiitors,

West Van Bun-n

Strc-i-t.

Chicago.

III.

yy«iS!ail^ag!^jaS^a^afe^^^^

A WEEKLY

Long DlBtaDce Phone Central 21i8.

Crumb,W.H.& Company

SCHOTT,

W. H.,
ENGINEER AND CONTRACTOR,

j

REPRESENTATION
s
'£

1^

"Directory" enables engineers to keep before all pi_issible

I

Engineers

Contractors,

TELEPHONE ENGINEERING AND

in this

Specialties—Centr&lStatlonHeating Plants,

CONSTRUCTION.

Water WocKs Steam

Fliiiits. Electric
Pn'.iits.

OaaaaadStn-ctKuilway

I

1263

cusi'iniers.

Monadnock

Bldg.,

-

Chicago

::o--I

^L^K-jrETTE

BLriLDIN-G,

Liyht,

CHICAGO.

ism^^nM^^/mmmM^

^^^^^^^
LE
STANTON,

ROY W.

Consulting Telephone Engineer.
Plans, Speciflcatlons and Supervision of Installation of complete telephone plants.
Special Reports on Telephone
Properties and Ajjparatus,

411 Electrical

Bld^'.,

Cleveland, Ohio.

Telephone Main 3123.

WILMERDING,

C. H.

CONSULTING ENGINEER

HOO

Old Colony Bldg..

CHICAGO.

ENGINEERS
Eepresented in this "Directory" are
enabled to come in touch with many
prospective customers who cannot be
reachfd throuL,'h any other source.

HART &

BUY YOUR BOOKS FROM THE

CO.,

1702-1704
Monadnock BIdg,,

BOOKS.

CHICAGO.

F

ELECTRICIAN

PUBLISHING

610 Marquette

BIdg.,

c^

am

COMPANr,

CHICAGO.

"^

NATIONAL INDEPENDENT

TELEPHONE CONVENTION,
AUDITORIUM HOTEL, CHICAGO,
June 24th and 25th, 1903.
The Western Electrician of June 20th will be distributed at this meeting.
The issue of June 27th will contain the full report of the proceedings.
Both numbers will be of unusual interest to every one engaged in telephone
work.

A

large attractive advertising

announcement

in these

two numbers would give

your product most desirable publicity.
Copy should reach us before June 17th.

WESTERN

ELECTRICIAN,

510 Marquette Building, Chicago.
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m

s
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THE VICTOR TURBINE WATER WHEEL
»F9

[DF3l>^INO

Lim-

OUR OTHER SPECIALTIES ARE;
its high speed, close regulation, great capacity,
high efficiency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.

STEAM and POWER PUMPING MACHINERY

COMPRESSORS

for all purposes, AIR

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

Bi STILWELL-BIERGE

&

SMITH-VAILE GO.

DA.Y-rON, ^HIO.
NEW YORK.

141 Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS. 304 Hennen Bulldlag.
BALTIMORE, 1607 Continental Trust Building.
E. r.

L
YOUR VACATION

AUSTIN. Sales Agent, Smltti

PHILADELPHIA, 619 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON. 97 Queen Victoria Street.
CLEVELAND, 1116 New England Building.
Block, PITTSBURG, PA.

AS SIMPLE AS ITS NAME.

COLORADO.

IN

Consider Coiurado as a place to spend

summer

PATENTED TELEPHONY

vacation and you will find
meets the requirements. Colorado
has been brouo:ht nearer the East by
A review of patents pertaining to Telephones and Telephonic Apparatus by the
our fast train service— only one night on
Electrical
the road from Chicago or St. Louis to
CONTEBTTS : Introductory.—Percentage of Patents Sustained.—Supreme Court Decisions.
Denver.
—Berliner Case. — Induction Coil.— Drawbaugh Casefl.—Hunnlngs Transmitter. — Subscribers' Calls.
The railroad fare is low during the —Switchboards.— Law System.— Mann System.— Multiple Board.- Express System.— Raverot-Hess

your

that

it

American

summer— about

one-half the regular fare,

System.

Engineering Association.

— Comparative Advantages, Multiple

and Divided Board Systems.— Carney Plug Board.

Switch. Express System. Patent of Sabln & Hampton, No. 513,534. Subscriber's Automatic SigRaverot-Hess System. Patent of M. J. Carney, No. 258,886. Apostoloff System.

nal.

Nowhere can be found such a glorious
combination of climate and scenery as
in

The

Colorado.

air

Handsomely Bound

In Cloth.

ELECTRICIAN PUBUSHINB CO.,

Sent Prepaid on Receipt

of Price, $1.50.

510 Marquette Building,

CHICAGO.

"Handbook

of Colorado."
It
does not attempt a description of Colorado's charms, but it does tell facts
about 200 or more hotels and boarding
houses shows the location, how reached,
name and address of proprietor, rates by
the week and month, principal attractions, etc.
No charge tor a copy. Will
be glad to send copies to your friends.

Cloth, Price $1.00.

An up-to-date, practical treatise on the
installation, care
theory,
construction,
and management

EUSTIS,
Adams Street,

P. S.

Chicago,

111.

BUY YOUR BOOKS

and

their

Sent prepaid on receipt of price.

510 Marquette

Building,

On

oL

receipt

SUBSCRIPTIONS.
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With January ist bega.i the thirty-second
volume of the WESTERN ELECTRICIAN, and
during 190^ it will complete its sixteenth and the

Marquette BIdg., Chicago*

Chicago,

III.

CENTS

We will send you a
Westen

of its seventeenth year, the paper having been founded July 2, 1 887, and continued
under the present management for this entire
period.
offer the past as a guaranty of the
future, and in addition pledge the best efforts of

Electrlciaii

first half

FOR

We

FEOMTHB
1

of telephones

appliances.

—

Electrician Pub. Co.. 5

A. M.

352 pages.

ElectriGian Publishing Co.,

be enjoyed anywhere are possible in Colorado. Plenty of golf courses and tlie
finest kind of trout fishing.
Just consider these facts for a minute
and then write me for a copy of the Bur-

209

ROMANS,

J. E.

invigorates,

—

strengtliens, revives it is Nature's own
tonic.
All tlie outdoor sports that can

lington's

By

Brief Mention.— Automatic Switchboards.— ConclusionB.— Index.

and on certain days less than half.
Patent of A. G. Bell, No. 174,465. Patent of Emile Berliner, No. 233,969. Paten*, of Emlle
Colorado has hundreds of moderateBerliner, No. 463,569. Patents of Emile Berliner in Parallel Columns. Patent of C. A. Oheever,
priced hotels and boarding houses— more No. 208,463. Patent of H. H. Eldred, No. 303,714. Patent of Thos. A. Watson, No. 256,258.
Patent of L.B. Firman, No. 283.334 Patent of M. G. Kellogg, No. 247,199. Patent of C. E. Scribner,
perhaps than any summer resort country- No. 330.058. Patent of C. E. Scribner. No. 300.144. Trunking Principle. Patent of Shaw &
The prices range from S8 per week up- Childs, No. 319,856. Mann System. Patent ot L. B. Firman, No. 252.576. Western Union Pin
ward.

The Telephone

an experienced and competent

staff to

I903.

Every Lighting man should
have one.

the con-

improvement of the paper.
The WESTERN ELECTRICIAN is published
for the purpose of assisting everyone interested
in the art.
It is a general electrical and scientific
paper, and gives to its readers all the latest news
and keeps them thoroughly informed of everystant

MANUFACTURERS
Contemplating establishing plants
in the West should take advantage
of a location on

thing that is going on in all the different departIts
ments of the electrical and allied fields.
technical and scientific articles cover all the latest
inventions and improvements and keep the readChicago & North-Western Ry.
which reaches the famous

WATER POWERS,
COAL FIELDS,
IRON ORE RANGES,
HARD AND SOFT

LUMBER DISTRICTS

West and Northwest, and
affords the best means of transportation to the markets of the world.
of the

FOR FURTHEH PARTICULARS APPLY TO

MARVIN HUGHITT.Jr..

E. D.

Freight Traffic Mgr.,

CHICAGO.

BRIGHAM,

Gen'l Freight Agent,

er thoroughly informed of all that is new in the
art.
Its special articles, written by the most
prominent authorities, as well as its general articles, are of the highest order, and no interested

person can afford to be without the paper.
SUBSCRIPTION PRICE PER YEAR OF FIFTY-TWO NUMBERS

$3.00
5.00

In tlie United States
In Foreign Countries
SAHPLE COPY FREE.

°

•

Suite

510 Marauette

BIdg..

CHICAGO.

''TELEPHONE

TROUBLES

HOW TO
By W. H.

FIND THEM,"

HYDE

and

J.

A.

McMANMAN,

FORMERLY

HASKINS' TELEPHONE TROUBLES.
This litt;le book Is strictly up-to-date on all
matters pertaining to telephone troubles and
their remedies.

Sent Postpaid for 25c.

New

(seventh)

edition

just

out.

70

pages.

connections. A comhand-book for telephone inspectors.
Telephone exchange managers and employes
win find this book a great help in locating telephone troubles and remedies therefor.

Many diagrams showing
plete

ELECTRiaiN PUBLISfflNG COMPANY,
Suite 510 Marquette Building,

ELECTRICIAN PUBLISHING CO.,

CHICAGO,

U. S. A.

ELECTRICIAN PUBLISHING CO.,
tlO Marquette

BIdg., Chictga,
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CEDAR POLES
From 6 Fe«t to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
1

C.n. WORCESTER CO.
SUITE IZ06 TRIBUNE BLDG. CHICAGO.

TORREY
CEDAR CO.,

White Cedar.

Michigan Poles

Quick Shipments.

Good Stock.

PERRIZO & SONS,

-

Cedar

Daggett, Mich.

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

Poles

CEDAR

POLES
8,000 in one yard, now ready for
sliipment. 40 ft. to 70 ft. lone,
7 in. and up tops. Must be moved.

Large stocks Michigan White Cedar
Poles. Write for Prices.

FRANCIS BEIDLER & CO.,
519 W. 22d

LINE BUILDERS'

TOOLS.

FREE.

Headquarters for Unemet's Tools.

UATHIAS KLEIN

& SONS),

WESTERN ELECTRICIAN.

"^-.^'-b^""^CHICAGO,

11.L.

Immediate Returns.

TEN
YEARS'
k \^ \^ \/ W PINS
IMAKINC LOCUST
IH ^ POLES,
EXPERIENCE
I

IN

enables us to
better,

fit

know wbat we

better,

and

are talking about
last ioneer tban othftTs,

best that grows.

IDAHO CEDAR up

to

80

Then

CROSS

Chemical Building.

LONG LEAF
PINEAND

(WHITE CEDAR.)

0. C.

t0!v1ahawk,wis.
FIR.

>»^^e

POLES,
POSTS,

WWWW

VULCAN MICH.

f W P">»»< ^<f W pilii Hi^^pwy

>wi^l

l

CEDAR POLES

TIES,

LUMBER

want your inquiries aiwafS»

Hall L.Brooks

THE

Valentine-Clark Com
234 La

WRITE FOR PRICES.

THE

CO.,

WHITE CEDAR POLES

LOUD'S SONS CO., Au Sable, Mich.

POLES

We

ARMS.

CEDAR
H. M.

THE PORTER CEDAR

TIES, POSTS. '"v.rrr.

PRODUCERS.

CO., Franklin, N. C.

& JENNINGS,
ST. LOUIS.

ft.

I

assure you that our pins will shed water
there is a difference in timber. Ours the

BERTHOLD
WHITE CEDAR.

I

when we

CAROLINA LOCUST PIN & MICA

POLES.

III.

"Want" and "For Sale"
advertisements In the

'

tells about tbem.
Get
It iB of iDterest to all Unemen.

a copy now.

Chicago,

PLACE YOUR

.^

Our Tool Book

St.,

Sails Street,

CHICAGO

YARDS:
PInconnIng, Mich,

CO.,

Green Bay, Wis.

Mew London,

Wis.

|

LARGE STOCK.

MICHIGAN WHITE

KELLOGG SWITCHBOARD & SUPPLY

CO., Chrcago.

!
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13,
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CEDAR--PDLES
BROS. CO.
LINDSLEY
(MICHIBAN PaL.E5) CHICAGO.

CO.
THE LINDSLEY BROS.WASH.

M
(V/E5TE:RN POI-ES ) SPOKANE
INQUIRIES TO C5ENERAL OFFICES TRIBUNE B L D Q CHICAGO.

ADDRESS

1:1

.

We

THAT TROLL€Y TIE

'.A
have

been

much about

is

talking

so

with

us.

still

Have sold a good many but
plenty more and the car .-ituaiion improves daily.
Better ask us hbout them (they're either 7 or 8 foot long).
Get figures on our poles loo.
You'll be surprised at the reasonable prices,
especially when yon learn how very prompt we ship.

i»^

lhere'.>5

MALTBY LUMBER COMPANY, 509 Phoenix

*^^^ ^^'OJ^^l*

......

"""^SE CEDAR

CO.,

MICH.

CEDAR POLES

IDAHO, WISGOMStN,

MIGHIGAM

Block, Bay City, Micli.

etc US.*'

FOR TELEPHONE, TELEGRAPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEOAR
YARDS IS IDAHO AM> AT WASHBIKV. Pl.UMMKB AXI> BRULE, WISCONSIN.
-

JOHN.

nPA^^jMAMVi^

GENERAL OFFICE:

FOWLER

H.

(MW^XoAU/

D....^i,
Branch

705 FISHER BLDG.. CHICAGO.
Washburn. Wisconsin, and

1

nM:*.r.
OBiees.

§>M>^>WVftV ^JVJerW

FOWLER-JACOBS

'

,

jpokane. Washinjion.

€dC

.

*1?A&Av>mW

ftMJyVcWlUAiiwUw.

GO.

^^Jl/0J^<J03a0/r^liisx3tJ.

IDAHO
CEDAR POLES.
LOW PRICES. LONG LENGTHS A SPECIALTY:

K'a^eWHITEg&'ili
of all sizes.
Let us quote you prices.

VADno. IDAHO.
YARDS:
i„ONTANA.
J

PACE & HILL CO.
1235 Guaranty BIdg.

WESTERN LUMBER & POLE

MINNEAPOLIS, MINN.

Main Office, DENVER, COLO.

CO.,

LOW

LARGE STOCKS

POLES

W.

G.

STERLING & SON,
MONROE, MICH.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

POLE DEALERS ADVERTISING
IN

THE

WESTERN

AR POLES

CHICAGO LUMBER

ELEC-

& COAL CO.

II29-30-5I LUMBER EXCHANGE

TRICIAN OBIAIN MOST EXCEL-

LENT RESULTS BECAUSE

WHITE AND'

IT

PRICES

1,000 7. INCH 25s TO

MINNEAPOLIS, MINN.
MOVE AT A LOW

PRICE.

PLACES THEM IN TOUCH WITH

ACTUAL BUYERS OF POLES.
TRY A CARD.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

iicD LumDcn
iiURCD nn
Dii
m. cm
ruLfflcn
uu.,
I

.

merchants' national
bank bldg., Chicago.

CEDAR POLES AND POSTS

w^ Mueller company
Moin office m\-\Z-\5 Marquetfe Building

CHICAGO.

SEo^'^.'iils"""^
CEDAR POLES
UPON
SPECIAL PRICES

i&.

E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber. Exchange, Minneapolis.

Southern Cedar
NO ROTTEN BUTTS.

Mlnn.l

Are the Best.

POLES

YARDS AT:
•WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, Mich.,
EMERSON, MICH.
Wrrto Us for Delivered Prices.

,

D.W. PHELAN,
277 Broadway, New York

BEATS THEM EVERY TIME
Th^t is what the engineers say altout our
JUNIPER POLES as contpared with all other Poles.
THE STANDARD POLE &TIE CO., 505 Venezuela Bid?., New York.

CEDAR POLES
CARNEY BROTHERS COMPANY,
6 ID

Chamber

of

Commerce, CHICAGO,

ILL.

YARDS AT:
DULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN.,
CARNEY BROS. 'SPUR, MINN.
Idaho Cedar Poles shipped direct from Idaho.

Oregon and Washington.
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Are prepared from "Saccliarated Tanniiis", Sugars, Tannins and Wood Starches. Do not contain any

Oils,GiiiaS;

Tar or other sticky anbstances; trill not separate or settle ont of solution.
If you want your boilers to be in FJEKFJECT condition use DEARBORN COMPOrNDS,

CHEIVIIOAL. \A/ORKS.
27-34 RIALTO BUILOINC CHICAGO, ILL.

"n

%A/IWI.

w,

-t

Telephone: Harrison 3930 and 3931.

^"••••BlcJei-.t

ESISTANCE

rods of Dixon's Graphite
give high resistance in contracted space.

Any size, any resistance.
and booklet 125.

Ask

JOSEPH DIXON CRUCIBLE COMPANY,

for

Jersey City, N.

sample

A GOOD COMBINATION,

J.

FOR CArALOGUE,

JEFFREY ^uTk^t DREDGES

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

ARE YOU LOOKING FOR MONEY?
If so,

buy WALRATH QAS OR OASOUNE ENGINES
and get

light

on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It will produce as good a commercial llgbt as that of an automatic steam engine, either belted
or direct connected generator.
Simple, Economical and Reliable.
bend for Catalogue W.

MARINETTE IRON

WORKS MFQ.

CO.,

MARINETTE, WIS.

AGENCIES—
301 Fisher Building, Chicaeo.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, NewTorlc.
Maclcay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

Your

Electrical

Books

& Hammond

A STRONG, DURABLE AND EFFICIENT FAN;
A MOTOR OF SUPERIOR CONSTRUCTION AND
EXCEPTIONAL LASTING QUALITIES-OPEN OR
ENCLOSED, HIGH OR MEDIUM SPEEDS, AS

Co., Cleveland.

DESIRED.

SATISFACTORY OUTFIT FROM THE
STANDPOINT BECAUSE OF THE
EXCELLENT SERVICE IT GIVES THE USER.
CATALOGUE 40Y ON REQUEST.
::

A

Electrician

of the

DEALERS'

Publishing Co., Suite gio flarquette

BUY

BIdg., Chicago.

You

will save

I

TIME and

MONEY by doing so

AMERICAN BLOWER
NEW YORK.

REG.TRADE MARKS

LONDON.

BookPROMPTOrders

1NG0TS,CASTINGS, WIRE, R0DS,'SHEETS, ETC.

— DELTA

}% :jL/,n &t„y''

/X

Detroit.

Jhe Rhosphor Bro Nz E SmeltingCo-Iimited,
2200 Washington AVE.,PHiLADEi,pHiA.

"ELEPHANT BRAND PHOSPHOR-BRONZE"

,)

CO.,

CHICAGO.

METAL

ATTENTION.

GIVEN

CASTINGS, STAMPINGS AND FORCINGS
ii^^SSSSL

Electrician Publishing Co.,
Suite

610 Marquette

BIdg.,

CHICAGO.

SAMSON TURBINE
The

EASE

on the

and

QUICKNESS with

SAMSON

are operated

which the gates

makes

especially desirable for use whei'e the speed of the

turbine

Close

WRITE DEPT. D FOR
CATALOG.

is

to

be controlled by a

REGULATION

is

JAMES LEFFEL &

The

that turbine

GOVERNOR.

Pioneer

Famous

Limited.

Train

assured.

of the

CO.,

World.

SPRINGFIELD, OHIO,
U. S. A.

Chicago— St. Paul— Minneapolis
VIA

MECHANICAL
THE ONLY KNOWN METHOD

.^
.

-

The

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

'

MECHANICAL BOILER CLEANER
WR.

MASON Manager.

4-13

St. Paul Road.

(Cbicago, Milwaukee

OF

^

&

St.

Paul Ry.)

Equipment and Service
Unequaled.

CO.

WESTERN UNION BuiLDlNG. CHICAGO.

maps and ioformation
furnished on application to

Time
F. A.

tables,

MILLER, Geoeral Passenger
Chicaio,

111.

Aeent,
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13,
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Announcement
The Westinghouse Air Brake
New

Multiple Unit System of Electric Train

when brakes

Control cuts off current

are applied.

Brakes are applied and current cut

off

motorman removes

if

his

hand.
.

man
off

and closed at will by motorproviding independent emergency method for instantly cutting

Circuit breaker on every car opened

current from
these

All

motors.

all

operations

automatically take place on each car

if

train breaks apart.
Fire risks reduced.

There

Fourteen volt storage battery current used.

no heavy motor current carried through the train at

is

line

pressure.

The new system
It

is

magnets.
snow,

eIectro=pneumatic.

operated by compressed air controlled
It

ice,

is

is

independent of line current.

It is

by storage battery
not affected by

sleet,

defective contact with third-rail, or by fluctuating voltage.

Instead of blowing fuses, any excessive current will open circuit
breaker,
Circuit

breaker

closed

again

by motorman without

instantly

leaving his cab.

A
shut

made with very great power prevents any
The method employed is fifty times more

long break

of contactors.

than any contactor

built

freezing
reliable

by other makers.

Trains accelerated automatically at just the right speed with just

the right

amount

of current.

All trains

work

exactly alike.

using any non=automatic system requires between
ditional

road

10% and 20% ad=

power to move the same train tonnage.

Our automatic system uses much
system

A

for operating

less

power than any

all=electric

the controller.

Weight is less than any other system.
Then there is the new Westinghouse Automatic Coupler, which
in

one operation couples the air brake hose, the multiple unit connec=

tions,

and the lighting and heating connections.

We

invite

Pittsburg works.

Railway

Officials

to

inspect

these

inventions

at

our

Co.
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The Nernst Lamp

Main Corridor

of Frick Building, Pittsburgh,

Elevator \estibule of Frick Building, Pittsburgh, Pa.

Pa
Illuminated by Nernst

Lamps

These illustrations show interior views of one of the finest office buildings in the world. The effective
illumination of the extensive corridors and vestibules of such a structure, was an important question. Nernst
lamps were selected for the purpose.

Electrical Supply Dealers
will

send illustrated Booklet No

or address
Pittsburgh. Fayette St. and Garrison Place:

New York,

2. describing

any Sa'es

he efficiency and economy

Office of Nernst

Lamp

The Nernst Lamp

of

Co.

Equitable BIdg.: Boston, Board of Trade BIdg.: Philadelphia, Real Estate Trust BIdg.: Chicago. National Life Bldg.

ELECTRICAL BOOKS
Make your book purchases from the
West.

only large stock of electrical books carried in the
if you do not find what you want in the
write for complete and up=to-date book catalogue.

Prompt shipments guaranteed,
following

list,

Price.
cloth binding
$1.00
Badt's New Dynamo Tender's Hand Boob, cloth binding.
1.00
1.00
Badt's Incandescent Wiring Hand Book, cloth binding
Badt's Bell Hanger's Hand Booli, cloth binding
1.00
Badt's Electric Transmission Hand Book, cloth binding.
1.00
Dobb's The Inspector and Trouble Man, cloth binding
1.00
1.00
Steven's Mechanical Catechism, cloth binding
Hawkins' Catechism of EIectrlcit.v, leather binding
2.00
2.00
Practical Electricity, leather binding
3.50
Thompson's Polyphase Electric Currents, cloth binding.
1.00
Varley's Electro-Magnet, cloth binding
Lighting
Plants,
cloth
binding
Electric
2.00
Buckley's
1.00
Hasklns' Electricity Made Simple, cloth binding
1.25
Raskins' Transformer, cloth binding
Houston's 2-volume Electrical Dictionary, half leather, very
cheap, half price
6.00
Watson's Electrician's Handy Book, cloth binding
2.50
Trevert's Armature and Magnet Winding, cloth binding... 1.50
Trevert's
Machinery, cloth
to Build Dynamo Electric
binding
2.50
Trevert's Experimental Electricity, cloth binding
1.00
Trevert's Electricity for Students, cloth binding
1.00
Trevert's Electric Railway Engineering, cloth binding
2.00
Allsop's Bell Construction, cloth binding
1.25

Price.

Webb's Telephone Hand Book,

.

.

.

.

.

Trevert's Electrical Measurements for Amateurs, cloth binding
?1.00
Allsop's Telephones, Their Construction and Fitting, cloth

binding
Allsop's Bell Fitting, cloth binding
Allsop's Induction Coils, cloth binding
Bell's Electric Power Transmission, cloth bindins
Bell's Distribution for Electric K.-iilroads, cloth biluling
Cushing's Standard Wiring for Electric Light and Power,
leather binding
Hanchett's Modem Electric Railway Motors, cloth liinding.
Houston & Kennelly's Electric Transmission of Intelligence.
cloth binding
Houston
Kennelly's Electrical Measurements, cloth bind-

.

&

ing
Hou.ston

1,25
1.25
1.23
3.00
2..50

I.OO
2.00
1.00

1.00
Heating, cloth binding
1.00
.4rc Lighting, cloth binding. 1.00
Motor, olotli liinding
1.00
Street Railways, cloth bind'ns
1.00
Houston
Kennelly's Electric Telegraphy, cloth binding.
1.00
Houston
Kennell.v's Electro Therapeutics, cloth binding.
1.00
Hou.<!ton
Kennelly's Electricity Made Easy, cloth binding. 1.50
Merlll's Electric Light Specificntions. cloth binding
1.50
Wiener's Dynamo Electric JIachincs. cloth binding
3.00

Houston
Houston
Houston

How

&
&
&
&

Kennelly's
Kennelly's
Kennelly's
Kennelly's

Electric
Electric
Electric
Electric

&
&
&

.

.

ANY OF THE ABOVE B '>OKS SENT PREPAID ON RECEIPT OF

PRICE.

ELECTRICIAN PUBLISHING CO.
SUITE 510
l>ll«l|l— IM«l

HMM

I.I|«

MARQUETTE
HH

-

BUILDING, CHICAGO.
-

,.

.
^
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^

^

1

^

I
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l
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FORM C ''WOOD"
ARC LAMPS
are

Easy
Easy
Easy
Easy
Easy

to trim
to adjust

to repair
to sell
to

buy

A single lifting
twist of the
wrist releases

globe or case

20th CENTURY

A single

shifting of

two

clamps does the adjusting

LAUNCHES

Repairs are rarely necessary

When figuring on your summer out-

because the lamps are made

we know you wili be in want
a boat of some description, so

ing,

of

you can enjoy yourself and obtain
benefit of your vacation.

for years of service

— not

the

RACINE BOAT

Their selling qualities begin to talk
as

soon as the lamps are seen,

and do not vanish with hard usage.

MANUFACTURING COMPANY

And

BOX
The

13,

RACINE, WIS.,

to

buy them

as to

sell

home

office

is

them.

and

quite as easy

Write
learn

the

more.

U. S. A.

ideal gentleman's pleasure

The

finest launch that floats.
Speedy, safe, simple and reliable.
craft.

one

for

SO LET US FIT YOU OUT,

season only.

Fort

Wayne

Electric

Works,

15 FT. FISHING LAUNCH, S150.00

FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00

16 FT.

Sedd 10 cents
trated catalogue
in detail

for 80-page illus-

giWng

tlie

about the best boats

truth
built.

Main Office and Factory,

FORT WAYNE,

-

IND.

WESTERN ELECTRICIAN

June

1903

13,

VULCANIZED FIBRE
ALLIS-GHALMERS
CHICAGO,

HIglust grades lot electric*! insulation and mccbanlcal putfoa, in sheet!,
and spedal shape*. Catalogues and samples on application.

CO.,

tubes, rods

VULCANIZED FIBRE

U. S. A.
of

REYNOLDS

HARD AND FLEXIBLE FIBER

MAKCTACTCRKD BT

WfcifH

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND

AIR COMPRESSORS.

JIIDirCTIOIf BOXES,
SWITCHBOARDS, PAKEL BOABDS, 81VITCHE8, ETCt,
ZM>f V^MIC.

Watson

ELECTRICAL

PURPOSES
PLAIN OR

I

THE MONSON

Wllmlngtoii. Dfl.

All

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

M^Paa
Al
Vl
n
I k
A in
I P

RODS AND TUBING.

THE MBTAVEIITIHIIUFACTUBIIIB CO.

Power Purposes

PUMPS AND

IN SHEETS.

For ElecAlcal and Mechanical Purposes, Railway Dust Guards, Wasbert
and Packlni^s. Patent Insulating Cleats.

CORLISS
ENGINES

RIEOLER

Wilmington, Del.

-

KARTAVERT.

Sole Builder*

For

CO.,

ENAMELED.
BURMAH SLATE CO.

"*"«/«

Motor

PORTLAND, ME.

DIRECT-CONNECTBD TO

CHAPMAN

Latham Stitching

JGtrmiNG ARRESTER
KONEiTCUiCRai'M LlMES

Machine.

>aeSOT^ ELECTRtCCO..

ALPHADUGT MFB.
823 W. 22d

MANUFACTURED EY

if^^i—nrSt.,

CO..

NEW YORK.

Sales Agencies:

THE MECHANICAL
APPLIANCE CO.,
710 Hanover

Street,

MILWAUKEE, WIS.

CHICAGO: W. M. Porter,
303 Fisher Building.

NEW YORK:

William S.Brown,

39 Cortlandt Street.
Chase-Shawmut
390 Atlantic Avenue.
TORONTO: C. W. Bongard,
78 Bay Street.

BOSTON

:

Co.,

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
LAMP CORD.
MAGNET WIRE.

STURTEYAWT
ELECTRIC FANS
JO

RDEBLIHD

In too types an^ sJjes.
Special designsferretiuirements.
We huildJ)othJan and motor.

Sendfor Bulletin

H

POWER CABLES.

-

TELEPHONE CABLES.
OFFICE WIRE.
JOHN A. ROEBLING'S SONS CO.,

B.F.STURTEVAIVT CO. BOSTON.
.\EW YOllK

t Black
J'

•

CIMCAf.O

•

AGENCIES AND BRANCHES:

Di amond File

Works ^
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49 Exposlllons
49
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BARNETT COMPANY,
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NEW YORK.
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CHICAGO.
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$3.00 Per Aiioi.
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RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN SELLING AGENT.
The Simplex Electrical Co.,
""r.^h'xson""^
H. R. HIXSON.
lo State Street,

I

Manson Tape, Candee

THE OKONITE
WIttard L. Candee. 'u.n.oers
"anagere.
M. Durnit Cheever. f

<^

...her.
''pr.°i

Wires are ietted

CIRCUIT BREAKERS

Enclosed Arc Lamps
FOR ALL CIRCUITS.

ROUND,

SQUARE

The Osbon-Morgan Company

AND

CLEVELAND, OHIO,

RECTAN-

XUHLMAN ELECTRIC

GULAR.

For Porcelain or Clay Insulating Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,

Transformers

TRADE tlARK..

|

llAinTFACrtTBEl)
I

COLUMBUS, OHIO.

mOCADORE, OHIO.

CO.

BT

Columbus lisulated Wire and Brass Co.
\

1PJX».

Electrical Engineer Institute.

BEFORE CONTRACTING FOR

210-242 W. 23d «t..New York.

Deot. K.

IN USff.

MAGNET WIRE

CUTTER ELECTRICAL CO.. PHILAUELPHo

ELECTRICAL ENCINEER-

teach Electrical Engineerintr, Electric Lighting, Electric Railways, Mechanical Engineering, Mechanical Drawing,
IneSitate
etc. at your home, bj mail.
iodoned by Thos. A. EtUsoti.

. fc

Bipolar and Sluliipolar Motors
from S4 to 50 horsepower. Uyna'^mos from 10 lights to 700. We sell
*or rent. Good proIUs (or asceots. '
Tha Hobart Elec.Mfg. Co..Troy. Ohio

l-T-E

I^jfgj^

INC TAUGHT BY MAIL.
We

CO.,
TRENTON,

JOS£SBOBO, IHO.

al Factory.

Write for our free lllastmted Eook.
"Can I Become uElectricil Entlacer?"

Factory,

THOUSANDS

UANUPACTURERS OF

All

^^

"»'" """^

83 IwiCLAv'siREET.

Paranite Rubber Covered Wires and Cables,
UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.
TELEPHONE, TELEORAPH AND FIRE ALARM CABLB6.

i^^^'

and Cables.

Natlonml Code Htandard.

INDIANA RUBBER AND INSULATED WIRE CO.,

/,^«*^'^^^

CO..

LAKE STREET.

CRESCENT INSULATED WIRE AND CABLE

Geo.T. MansoR.Gan'l Supl,
W. H. Hodglns.Secy.

York.

Z9*

WIRES AND CABLES

CO., Ltd.

253 Broadway, New

Of

XIUi

CRESCENT RUBBER INSULATED

Sole Manufacturers of

Olonite Wires, Okonite Tape,

Urt

Galvanized Steel Strands.

BOSTON, MASS.

THE STAKDAKD FOK
BUBBER IKSVI<A.TION.
Mr,nK.

»

Ba.re a.nd Insulated Wires

1889—Paris IBxpositioii,
Medal for Bnbber Insalatioau
1893-WorWi'8 Fair,
Medal for Bnbber Insnlation.

TRh,.

A—mva a Hmmw
WEITS A uOPYt

Ifl
Ill

CHICAGO INSULATED WIRE

JMPI
FV WIRESINSULATED
AND CABLES.
(llwlr I.ILA.
1137 Monadnock Block. CHICAGO
CHICAGO.

Eolered atChicaco FostotBceas
mBlfmntteroftheeecoiid class.

20, 1903,

INOANOESCEN-r
THE

L.A,IVIPS

GET

STERLING SPECIAL
^'^i

LITERATURE.

COPPER^'L^

INSULATING VARNISH.
EXTRATami«h,
STERLINGBlack

CHIMSO, ^grBSc

1201

,

'''SETH.N.J,

Sterling:

Extra

Finishing:

Sterling:

ettlJ

mi^f

THE STERLING VARNISH
Plltsburg, Pa.. U. S. A.

LIGHT
If

SHELBY

Waverly Park,

lUMsaied

\n\nm\

NEWARK,

P(»table

our

metere.

<

Direct-Carrent

Beading

ililUvoltMila 1 1 tn e ters

W

Onrporteble iQetrtLmeota
are recognized asstanderds
throoghont the clylUzed

etill

Bleo

Co., Rltterstrau*

8$.

Fhamce— p.

CCMPANY'S

MOTORS

:

have enabled many
increase

.

their

printers to

business.

They

I
'

netic fields.

P*BI8,

SPRAGUE

ELECTRIC

and

Onr Semi- Portable Laboratory Standard Voltmeters and Ammeters are

ments from dlstorblag loflaenoes of external magIn^rument

I900.

:

world.

neetlj designed, dast-proof

BKRUX.— European Weston

LAMPS.

LIGHT

USEFUL

Circnits.

prin-

regular

cast'ircm case vhlch effectiTely ehlelda the iostm-

No.

Life at Best Efficiency.

Ammeters and

ammeters,
and Voltmeters, for Alter*
natln^ and Direct Carrent

Standard Fort&ble Direct
OorreDt Voltineters and
Ammeters, bnt are much
larger, and the working
part4 are inclosed in a

trlcal

Direct

Voltmeters

These Insiruments are
oOD&tmcted upon the
as

Co.,|

Westos Standard

Bill

same general

Blackfrlars Road, Salfard. Manchester, Engllil4.

A TRIAL WILL PROVE OUR CLAIMS.
CO., SHELBY,

N. J

SUiios lastrmeslSi

•ciple

St..

THE SHELBY ELECTRIC

FLATTENED.

ElBcWical

Brougham

Pat. Oct. 20,

Other makes are

16 c, P. Horizontal are 14 C. P. Vertical.
7 C. P. Vertical.

^ESTIIN

THE STERLING VARNISH CO.,

CO.,

The Longest

USE SHELBY LAMPS.
IT-IT'S

Black Air Drying: Tarnish,
Sterling: Black Core Plate Varnleh.

LIFE

you want light to see objects below the lamp

THE COIL DOES

WARREN, OHIO.

-

-

STERLINO ELECTRICAL MFG. CO.

H. Cadtot. 12

Weston Standard lllominated

Bae St.

Georges.

"

Hew York

Write

for

booklet No. 032 H.

GENERAL OFFICES: 527-531 West 34th
Offlce-74 Cartlandt St.

also.

;

They are the most reliable, abeolnte standards for
Laboratory nse.

"Flush Type."

profits

;

better.

Dial Potential Indicator,

Style B.

can increase your

CHICAGO OFFICE

:

St.,

FISHER BUILDING.

NEW YORK.

WESTERN ELECTRICIAN

June

GORDON CELL

ACTUAL SIZE

No.

I

(6x8) CELL.)

GORDON BATTERY
439-445 EAST 144th STREET,

CO.
NEW YORK.

20,

1903

—

June

-
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20,

3

TheElectric StorageBatteryCo.
PHILADELPHIA

MANUFACTURER OF THE
«<

Cbloribe Hccumulator"
For Central

Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.

Stations,

PRICE LISTB AND DKSCRIPTIVE BULLETINS FORWAHBEO UPON REQUEST.

SALES OFFICES

New York,
100 Broadway.

PHI1.ADBLPHIA,

AUegtieny Are.
and 19th St.

Eostow,

60 Slate

St.

Chicago,
Marquette Bldg.

Baltimore,
Continental
Trust Bldg.

New York

Havana, Cuba,

Cl-ETBtAND,
Bide.

G. F. Greenwood. Manager,

Citizens'

34 Empedrado

St.

& Wire Co.

American Steel
6filcago

San Francibco,
Nevada Block.

St. Louib,

Walnwrlght Bide.

Worcestir

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
We always carry

a Urge stock of

CARBONS

WEATHERPROOF WIRE
for

prompt ibipments.

CONSUMERS CARBON CO.

Samples

and prices on application.

AMERICAN INSULATED WIRE
AMERICAN BRAND

Main

WEATHERPROOF WIRE AND CABLES

241-247

Office

& CARLE

LANCASTER, OHIO,

CO.

Carbons

and Factory:

S. Jefferson SI..

CHICAGO,

and

of all kinds

U. S. A.
for all purposes.

ILL.

For Incandescent Lamps

and

Everything

Else.

:bj^k:£^:r <& oo.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
Wt t«ll PUTINUM in any quantity, either large or small. We buy PLATINUM »t anything
containing PLATINUM, In any quantity.

Newark, N.

New York

J.

Office,

120

Liberty Street,

ALPHABETICAL INDEX TO ADVERTISEMENTS.
l
Akron Smoking Pipe Co
19
Allen Company, L. E
Alii s-Cbalmers Company... 36
21
Alphaduct Mfg. Co
29
American Battery Co
American Blower Company. .32
American Conduit Company. 7
27
Amer. District Steam Co

Amer. Electrical Heater Co.. 36
22
Amer. El. Telephone Co
American Electrical Works.. 19
Co.
3
Amer. InsuL Wire & Cable
American Platinum Works. 7
American Refi.& LlglitingCo.17
Amer. Steel & Wire Company 3
American Stone Conduit Co.. 7
Arnold Elec.PowerStat. Co. .23
13
Automatic Electric Co
Badt, F.

Baker
Baker

B

as

& Company
& Co., W. E

Bamett Company,

3

G.

&H

—

28

36

Beardslee Chandelier Mfg. Co.—
30
Beidler & Co., Francis
30
Berthold & Jennings
Bissell,G.

Bossert
Brooks,

W

EL

28

Construction Co.. 36

HailL

29

Brown, Chas. L
Bryan-Marsh Company

28

Bryan,

Wm. H

—
28

Buckeye Electric Company..—
36
Buffalo Forge Co
Burch, Edward
Butterfield, J.

P

F

28

—

7
H. B
Co., Charles Whit-

Camp Company,
Carman &

ney
Carney Bros. Co
Carolina Loc. Pin & Mica Co.

28

. .

Cliicago Edison

Co
4,20
Fuse Wire & Mfg. Co... 27
Chlcagolnsulated Wire Co.. 1
Chicago Lumber & Coal Co. .29
C. M. &St. P. R. R
Christensen Engineering Co. 4
Clilc.

—

Clark WireLTelSt Tel Co.,T.E.15
Columbia Incand. Lamp Co..—

Columbus Ins.Wire& Br. Co. 1
Commercial Elec. Supply Co.—
3
Consumers Carbon Co
Continuous Rail Joint Com14
pany of America
Coolldge, Marshall H
31

—

Crescent Co
Crescent Ins. Wire & CbL Co. 1
Crocker- Wheeler Company .35

—

28
Crumb & Company, W. H
19
Cutler-Hammer Mfg. Co
Gutter Elec. & Mfg.Company I

& W. Fuse Company
Dearborn Drug &Chem.WkB.
Diamond Meter Company
Dickey-Sutton Carbon Co
Diehl Manufacturing Co
D.

—
—

E

30

24

Wayne Elec.

Works., Inc. 35

Fowler, John H
Fowler-Jacobs Company
Franklin Eng. & Elec. Co

31

M

31

Fulmer Lumber

Co., D.

16

13

il

.

3
Electric S torage Battery Co
Electrician Pub. Company ... 26
19
Empire Wire Co
Ewing-Merkle Electric Co ... 12

Fahuestock Transmitter Co.. .23

31

25

General Electric Co
4
General Incandescent Arc
Light Company
20
General Incand. Lamp Co....—
Goodrich Line
24
Gordon Battery Company ... 2
Gould Storage Battery Co ... 6
Green Fuel Economizer Co. 27
Gregory Electric Company ... 20
17
Hart & Company
Hart Mfg. Co
36
Hartford Steam Boiler Inspection & Insurance Co .—
Hoijart Elec. Mfg. Company.. 1
.

. .

Holmes Fibre- Graph.
Hopkins*fcCo.. A. P

Economical Elec.Lamp Co... 14
Edison Decorative & Miniature Lamp Department 5, 18
14
Edison Mfg.Company
14
Edwards & Company
Electrical Engineer Institute. I
18
Electric Appliance Co

Kor

Ft.

Hoffman,

Co., Joseph.. 32
Electric Mfg. Co.... 17

DustinCo., Chas.

—

32

Dixon Crucible

Duncan

Faries Manufacturing Co
19
Farr TeL & Const. Supply Co.23
Felt & Co., Chas. E
Field.O. J
7
J....
"For Sale" Advertisements.. 20

10

. .

31

Central Electric Co
S
Central Manufacturing Co.. .30

C.,B.&(i.B.R

& Alton Railroad. .20
—
C.&N. W.R.R
Chicago Die & Electric Co.. .—
Chicago

G.W

20

Humphrey, Henry

—

Co

H

Company

Sup8,9,29

Kokomo TeL & EL M.
Kuhlman Electric Co

30

I

Leather Preserv. M. Corp
Leffel

&

Co.,

Leslies

34

James
C

.'32

Co., A.

23

Lindsley Brothers Company.. 31
Loud's Sons Co., H. M

Lowell Model Co

—
—

Machado & Roller

14

—

Maley, Martin

Maltby Lumber Company.. .31
Manhattan Elect'l Supply'Co.17
Marinette Iron Wks. Mfg. Co.32
Bros., W. N
19
—
McBride Mfg. Co
McLennan & Company, K....18
McNamara Brothers
24

Matthews*

Mechanical Appliance Co
19
Mechanical Boiler CleanerCo.32
Metropolitan TeL & El Co. ..22
18
Mica Insulator Company

&

Hilly

28

28

Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad

20

Incandescent Electric Light
Manipulator Company
Independent Incan. Lamp Co.—
1
Indiana Rub. & Ins. W. Co.
India Rubber & Qntta Percha

—

. .

—

Insulating Company
Intemat'l Corres. Schools ....—
International TeLMfg. Co. ..23

—
24

29
Monson Burmah Slate Co
23
Moon Mfg. Co., The
30
Morse Cedar Company
Mueller Company, William, .31
—
Mnnsell 4 Co., Eugene
22
Murdock & Co., Wm. J
15
National Carbon Co
National Electric Co
4

A W. B

29

Jeffrey Manufacturing Co. -.32
Jewell Electrical Inst. Co.. ..—
.

Johnston,

Thomas J

19

Kartavert Manufacturing Co.—

29

Lumber Company

O. C.

30

Okonite Company, The.... 1,

11

Orne Electric Co
Osborn-Morgan Co

28

&

1

Hill

30
21

—

Pendleton & Gilkey
Perrizo & Sons

30
30

W

Phelan, D.
Phelps Company

31

29

Eugene F

19

Phillips Insulated

Wire Co.. 19

Phillips,

—

Phoenix Glass Company
Phosphor-Bronze S. Co
Pignolet, L.

32

M

Pittsburg Sewer'Pipe

18

&

Sprague Electric Company.
i
Standard Elec'l Mfg. Co
21
Standard Pole & Tie Co
30
Standard Tie Company
3o
Standard Underg. Cable Co..—
Standard Vitrified Cond. Co.. 14
Stanley Instrument Co
17
. .

w

LeBoy
28
A Son, w. C
30
Sterling Electrical Mfg. Co..
1
Sterling Electric Company...—
Sterling Varnish Co., The .... 1

Stanton,

Co
Palste Co.,H.T
Paragon Fan & Motor Co
Page

Con-

duit Co
Pittsburg & L. S. Iron Co
Porter Cedar Company
Pratt Institute

7
31

30
I8

New York Ins. Wire Co

Raymond III., Francis
Reislnger, Hugo

Sterling

Stewart Electric Co., John A.21
Stilwell-Bierce & Smith- VaUe

Company

27

Stow Mfg. Company

20

Stromberg-Carlson TeL Mfg

Company

_io

Sturtevant Company, B» F...36
Superior Cedar & Lumber Co.30

Swedisb-American Tel. Co. ..23
Torrey Cedar Company
30
Turner Brass Works
14
Valentine-Clark Co., The....—
Vulcanized Fiber Company. 36

Replogle Governor Works
Reynolds, W. T
Roche, William
Roebling's Sons Co., J. A

35

Waclark Wire Co

14

Wagner

—
. .

.—

—
13

36

Rooney-WesiburyEl.Lmp.Co. 18
Rose Polytechnic Institute. .18
Royal Trust Company
18
Safety Ins. Wire &, Cable Co. 7

—
17

Shelby Electric Company .. i
Simplex ElectricalCo., The.. 1
Simplex Elec Heating Co... .19

National India Rubber Go. ..—
Nernst Lamp Co
17
New England Butt Co
32
New York Central Lines
N. Y. Safety Steam

Racine Boat Mfg. Co

Sargent & Lunay
28
Sawyer-Man Elec. Company.—
Schott.W.H
28
Schtireman & Hayden
20

.

Jackion. D. C.

22

Norton Elec'l Instrument Co.—

.

Michaels

21

20

Nickel Plate Road
Noblett Co., E. J

28

Co... .23

Minnesota Electric Co

Mfg. Co,. .20
lUinois Electric Specialty Co. 22

Maintenance Co

ply

Klein & Sons, Mathias
Kohler Brothers

30

Illinois Electrical

Illinois

&

Kellogg Switchboard

Power Co.27

OlA»i»i£l«ec& Jx^CL&x. o* A.civ©rtl»e.i3:x©ja.t«»

.

Smith

Co., S.

See

Morgan

24

P^ifi:^ O.

Warren

1

Electric Mfg.

Walsh's Sons

Co

10

& Company .... 20

Elec. Mfg.

Co

I6

Western Electric Company.. .15
Western EL Supply Co .... 24, 25
Western Lumber A Pole Co. .30
Westinghouse Air Brake Co. 33
Westinghouse
Electric
&
Manufacturing Co
34

Weston

Electrical Inst. Co...

l

Whitehead Machinery Co.. ..20
Whltmore. A. E
31
Wllmerding, C. H
Wisconsin Central R. R
34
Worcester Company. 0. H....30

—

Yost Electric M fg. Co
18
Yost Writing Machine Co. ... 14

Young, A.

B

24
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PROVIDE FOR SUMMER COMFORT EARLY-ORDER ONE OR MORE

PARAGON 1903
FAN MOTORS

1903

COMPACT

NOISELESS

NEW

NEW PRICES

STYLES

EASY RUNNING

RIGID CONSTRUCTION

—CALL AND SEE THEM OR WRITE FOR
CHICAGO EDISON COMPANY,
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Si

GENERAL ELECTRIC COMPANY'S

S;

k

Alternating and Direct Current

Fan Motors

Si
Si

S;
Si

Amply

the demands of the hardest

fulfill

Si
Si

service.

They are successfully operating
of places

under

all

in all kinds

Si

Si

sorts of conditions.

Si
Si

Si
Si

Si
Si

Twelve-inch wall bracket direct
current fan motor.

THIS

ON EVERY

PLATE

MOTOR

^
Si
Si
Si
Si

T\\cl\e-inch swivel and trunnion
frame alternating currentfan motor.

Si
Si
Si

Si

GENERAL OFFICE: SCHENECTADY,

Si

N. Y.

%
Si

Chicago

Office,

Monadnock

Sales Offices in all Large Cities.

Blk.

Si
Si
Si
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Generators
for

Lighting,

Direct Current

Up

to 1000 K.

Alternating

Power and
Railway Service

Built la Capacities

W.

National Electric

Current

Built la Capacities

Up

to ISOO K.

W.

Company

Successor to

CHRISTENSEN ENQINEERING
Chlcaeo:
Pittsburg:

Old Colony BIdir.
Qellatly

&

Co.,

Times BIdg-

Milwaukee

CO.
San Francisco,
Seattle,

250 K.
,

\

Kllbourne

&

Clark Co.

W.

3-Phase Alternator.

June
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WE CAN SUPPLY YOUR EVERY WANT.

AND CAN SUPPLY

IT

PROMPTLY.

FIFTH AVENUE
CHICAGO.

264-266-268-270

EDISON TELEPHONE LAMPS
ARE THE

STANDARD FOR VISUAL SIGNALS.
They
lamp

is

save the exchange time

—
—
long— running

perfect

extremely

fit

sure to

burn.

The

Hfe

is

into years.

Be sure

EDISON

sure to

and money because every

to

get the

DECORATIVE

AND

EDISON.

MINIATURE

LAMP

DEPARTMENT

GENERAL ELECTRIC COMPANY.
Ha.rrison,

CHICAGO OFFICE:

Monadrvock Block.

>«X8XS»J»X605X8:9»:eC^XeX6CKeC«flSC«»5»KS»»3»3^

N.

J.
Sales Offices in All Large Cities.
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NEW
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YORK.

Storage Battery Installations
FOR

fwa

IS

isii

<i.

RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

COULD

C,

E-M-F BOOSTER SYSTEMS.
SALES OPPICBS:

New York, 25 West 33d Street
Chicago, Rookery Building
Pittsburg Engineering Company, Pittsburg, Pa.
Century Electric Company, San Francisco, Cal.

Boston, 53 State Street

WORKS

TRADE MARK.

Bullmtln Mo. 2, damcrlbino

DEPEW, N. Y.
"GOULD BOOSTER SYSTEMS," on
:

applloatlon.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Contractors and Electric

Adf nsters. Inc. liamps.

Manipulator Co.

Inc. El. Lt.

Air Brakes.

Westinghouse Atr Brake Co.

Anchors (TeL & TeL)
Matthews

^t

Brc, W. N.

Central Electric Co.

A Company.

Cross-Arms,
Brackets.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Central Electric Co.
Edison Mfg. Co.
*fc

Gordon Kattcry Company.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.

Western Electric Co.

Western Elec. Supply Co.
Bells, Buzzers, Etc.
Central Electric Co.

&

Company.

Wayne

Elec. Wks., Inc.
Ft.
General Electric Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

General Inc. Arc Light Co.
Hart Manufacturing Co.

Belt I>re8Slng.
Dixon Crucible

Co., Jos.

Leather Preserver Mfg. Corp.

BeltinsLeather Preserver

„,
Mfg.

„
Corp.
-,-

Blcwers.

American Blower Company.

Buffalo Forge Co.
Sturtevant C0..B. F.

Racine Boat Mfg. Co.
Mechanical BoilerCleaner Co.
Dearborn Drug & Chem. Wka.

Boilers.

Maintenance

Co.-

Y. Safety Steam Power Co.

Whitehead Machinery Co.

& Electro. Co.
Dynamos and 9Iotors.
Franklin Eng.

Central Electric Co.
Chrlstensen Engineering Co.

Elec. Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Illinois Maintenance Co.
Jlechanlcal Appliance Co.
National Electric Co.

Books. Electrical.

Schureman & Hayden.

Brushes.

Sprague Electric Co.
Stewart Elec. Co., John A.
Stow Manufacturing Co.

Electrician Publishing Co.

Central Electric Co.
Hobart Elec. Mfg. Co.

Holmes Flbre-Graphlte

Sturtevant Co., B. F.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.

Co.

Western Electric Company.

Cable Haneera.
V^estern Electric Co.
Cables. (See Wires and Cables)

Points and

Carbons,

Chicago Edison Co.
Consumers Carbon Co.
Dickey-Sutton Carbon Co.
EUctric Appliance Co.
>'atlonal Carbon Co.
Relsinger, Hugo.
Western Elect. Supply Co.

Castines-

New England
Smith

Co., S.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric Railirays.

,

Butt Co.
Morgan.

Chains.
Circuit Breakers.

Arnold Elec. PowerStat'n Co.

Cutler-Hammer Mfg. Co.
Ft.

Wayne

Mfg. Co.
Elec. Wks.. Inc.

Coal and Ashes Handling Machinery.

A

Co.. W. E.
Bisseli, G. W.
Brown, Chas. L.

Baker

Western Electric Company.
Westinghouse El. A Mfg. Co.

Bryan, Wm. H
Burch, Edward

P.

Butterfleld J. F.

Carman &Co.. Chas.WhItney.
Crumb A Company, W. H.

Jeffrey Mfg. Co.

Colls and Magnets.

Felt.

Western Electric Co.

Commutator Compound.
Allen Co.. L. B.
Hart & Company.

A

Co.. Cbaa. E.

Humphrey, Henry H.
Jackson. D. C. A W. B.
Kohler Brothers.
Michavls A HUlv.
Orne Electric Co.
Sargent & Lundy.

McLennan & Co., K.
Conduit and Conduits.
Alphaduct Mfg. Co.
American Conduit Company.
Amerlcnii Stone Conduit Co.
Camp Company, H. B.
Central Electric Co.
Electric Appliance Co.

W. H.
Stanton, Le Roy W.
Schott,

M'llmerdlng, C. H.

Electrical Instruments.
(Recording and Testing.)
Central Electric Co.

&

Con-

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Spraeue Electric Co.
Btandard Vitrified Cond. Co.
Western Elect. Supply Co.

Electric Appliance Co.

I'lltsldirg
<lQli

Sewer Pipe

ro.

Wayne

Elec. Wks., Inc.
General Electric Co.
Ft.

Roller.
Norton Elec'l Instrument Co.
PIgnolet, L. M.

Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.

Western Elec. Supply Co.
Westinghouse El. & Mfg. Co.
Electrical Inat. Co.

Electro- Platine Mach'y.
Crocker-Wheeler Company.
General Electric Co.

Elevators- Convey ors.
Jeffrey Mfg. Co.

Engines, €ras and C^aso-

line.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Engines. Steam.
AlUs-Chalmers Company.
Buffalo Forge Co.
Dustin Co., Chas. E.

Maintenance Co.
N. Y. Safety Steam Power Co.
Illinois

Stewart Elec. Co., John A.
Sturtevant Co., B. F.

Whitehead Machinery Co.
Slotors.
American Blower Company.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company,
Diehl Manufacturing Co.
Edison Mfg. Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

FUes.
& H.
Financial Institutions.
Royal Trust Company.
Fire Extinguishers.
Barnett Co.. G.

Monarch Fire Appliance Co.

Fixtures. Gas and Elec.
Bearaslee Chandelier Mfg.Co.

Flexible Shafts.

Insulators and Insulating Materials.

Patent Attorneys.

Akron Smoking Pipe Co,
American Electrical Works.
American Steel & Wire Co.

Phosphor Bronze.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene,
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El, A Mfg. Co.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

liumps, Arc.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Go.
Nernst Lamp Co.

Osborn-Morgau Co.
Western Electric Co,
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps, Incandescent.
Bryan-Marsh Company.
Buckeye Electric Company.
Central Electric Co.
Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative A Miniature Lamp DepL
Electric Appliance Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Independent Incan. LampCo.
Nernst Lamp Co.

Phelps Company.

Rooney-WestburyEl.Lmp.Co.

Sawyer-Man

Forges.

TV^lre.
Central Electric Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
McBride Mfg. Co.
Western Electric Company.
Western Elect. Supply Co.

Globes, Reflectors

and

Elec. Co.

Manipulator Co.
Elec. Supply Co.

Nernst Lamp Co.
Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc,
General Electric Co.
Minnesota Electric Co.
Western Electric Co.

Linemen's Climbers.
Klein A Sons. Mathias.

Magnet

A

Steel.
Co., A. C.

Magnet Wires.
D (See Wires and Cables.)

Western Electric Co.
Western Elect. Supply Co.

Manufacturers' Agent.
Raymond III, Francis.
Mechanical Hraft.

Dixon Crucible Co., Jos.
Holmes Flbre-Graphlte Co.

Beating (Exhaudt
Steam).

Amer. District Steam Co.

Heating

and Ventilating Apparatus.

American Blower Company.
Buffalo P'orge Co.
Sturtevant Co., B. F.

Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

Inspection

A

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulating Machinerr.
New England Butt Co.

American Platinum Works.
Baker & Company.
Poles and Ties.
Beidler

A

Co., Francis.

Coolldge, Marshall H.
Fowler, John H.

Fowler-Jacobs Company.
Fulmer Lumber Co., D. M.
Hopkins A Co., A. P.

Lumber Company.
Page & Hill Company.

Reynolds, W. T.
Standard Pole A Tie Co.
Standard Tie Company.

E.

H

American Blower Company.

Buffalo Forge Co.
Sturtevant Co., B. F,

Mica.
Mica Insulator Co.
Munsell & Co., Eugene.

Mining Apparatus, Elec,
Crocker- wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Western Electric Co.
Mfg. Co.
Westinghouse El.
Be.

Motors.

(See

Dynamos and

Motors).

Xante Plates.
Turner Brass Works.

Nippers and Pliers.
Klein

Oc

Sons, Mathias.

boards.
American

El. Telephone Co.
Automatic Electric Co.

Wm.

Co.,

J.

Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
Swedish-American Tel. Co.
Western Electric Co.
Western Elec. Supply Co.

Tools.
Klein

A

Sons, Mathias.

Torches and Brazing Apparatus.

Turner Brass Works.

Co.

Transformers.

PoTrer Transmission
Machinery.

Central Electric Company.
Chrlstensen Engineering Co

Jeffrey Mfg. Co.
Co., S.

Western Electric Co.
Western Elect. Supply Co.

Telephones, Telephone
Material and Switch-

Western Electric Co.

Polish (Metal).

Smith

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Co.
Ewing-Merkle Electric Co.

Murdock A

& Son, W. C.
Superior Cedar A Lumber Co.
Torrey Cedar Co.
Valentine-Clark Co.. The.
Western Lumber A Pole Co.
Sterling

Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Co.
Electric Storage Battery Co.

Central Electric Co.
Fahnestock Transmitter Co.
Farr Tel. & Const. Supply Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A EL Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.

A GUkey.

Perrlzo A Sons.
Phelan, D. W.
Pittjburg A L. S. Iron Co,
Porter Cedar Company.

Whitmore, A.

American Battery

Gould Storage Battery Co.

General Electric Co.
Manhattan Elect'l Supply Co.

Kellogg Switch. A Sup. Co.
Lindsley Bros. Co.
LouQ's Sons Co., H. M.
Maltby Lumber Co.
Morse Cedar Co.
Mueller Company, William.

Worcester Co., C.

Storage Batteries.

Central Electric Co.

Carney Bros. Co.
Chicago Lumber A Coal Co.

Pendleton

Weston Electrical Inst Co.
SpringSi,
American Steel A Wire Co.

Supplies, General Elec.

Berthold & Jennings.
Brooks, Uall L.

Morgan.

StilweU-Bierce Smith- Valle.

Pulleys,
Smith

Co., S. Morgan.
StilweU-Bierce Smith- Valle,

Ball Bonds,
American Steel & Wire

Co.

Re - T^inding— Rep airs.

Incandescent—
Replacers & Cleaners.

Phoenix Glass Co.

Graphite Specialties.

Platinum.

Western Electric Co.
Western Elec, Supply Co.
JLiamps,

Leslie

American Refi. A Lighting Co.
Farles Manufacturing Co.

Phosphor BronzeSm.Co..Ltd.

Rail Joints.

Commercial

Fuses and Fuse

Speed Indicators.

J.

Shelby Electric Co.
Standard Elec'l Mfe. Co.
Sterling Electrical Mfg. Co.

Itemps, Nernst.

Buffalo Forge Co.
Sturtevant Co., B. F.

Johnston, Thomas

O. C.

Junction Boxes.

Inc. El. Lt.

Stow Mfg. Co.

Shades.

Badt. F. B.

&

Field, C. J.

Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. & Mfg. Co.

Electrical and mechanical Ensrlneers.

Jeffrey Mfg. Co.

Cutter Elec.

Economizers Fuel
Electric Heatins Appl.

~
^
Chrlstensen Engineering Co.
,

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.
Whitehead Machinery Co.
Green Fuel Economizer Co.

Central Electric Co.

Machado &

Fans and Fan

Ewing-Merkle

Boiler Compoirnds.

>•.

Cuts.

Dustln Co., Chas. E.

Boiler Cleaners.

Illinois

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Commercial Elec'l Supply Co.
Crocker-Wheeler Co.

Boats.

Jewell Elec'l Inst. Co.

Weston

Cut-Outs and ST«^tches.

William.

Edwards

and

Western Elect. Supply Co.
Western Electric Company.

Company.

Electric Appliance Co.
Ro».-hf.

Pins

General Inc. Arc Light Co.
Illinois Elec. Specialty Co.

Bertbold &. Jennings.
Carolina Loc. Pin & Mica Co.
Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.

Batteries and Jars.
Edwards

Plants.

Western Electric Co.
Westinghouse Elec.AMfg.Co.

Annunciators.
Edwards

liiffht

Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.

Kuhlman

Western

Continuous Rail Joint Company of America.

Electric Co.

National Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Elec.

Supply Co.

Westinghouse El. A Mfg.
Trucks, Electric Car.

Co.

General Electric Co.

Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman & Hayden.
Stewart Elec. Co., John A.

Rheostats.

Westinghouse El. A Mfg. Co
Turbines. M'^aterTVheels
Leffel

A Co.,

Smith

Co., S.

Jas.

Morgan.
Smlth-Valle

Stilwell-Blerce

Tarnishes.

Cutler-Hammer Mfg. Co.

Sterling Varnish Co.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Vulcanized Fibre.

Western Electric Co.
Westinghouse El. & Mfg. Co.

WaterWheelGovernors
Replogle Governor Works.

Schools and Colleges.
Electrical Engineer Inst.
Tnternat'l Corresp. Schools.

Pratt Institute.

Rose Polytechnic Institute.
Dustin Co., Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
III. Maintenance Co.

Whitehead Machinery Co.
Slate.
Maley, Martin.

Young, A

Co.

B.

Sockets

He Receptacles.
PalsteCo., H. T.
Yost Elec. Mlg. Co.

Soldering Sticks. Salts
and Paste.
Allen Co.. L. B.
Crescent Co.

Western Electric Co.

Speaking Tubes.
Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Poir AJV^^:x&.la&t±GCkX IrLdesK of .^ca.-ve3rtl»em.ents

See

Clark W Irel.TelA Tel.Co.,T.E.

Wires and Cables— MagAmerican

Electrical Works.
vVmer. Insul.Wire A Cable Co.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.

Columbus
A.

Walsh's Sons & Co.

McNamara Brothers.
Monson Burmah Slate

AVirelessTel.Anparatus.

net Wires.

Second-Hand Mach'y.

Matthews & Bro.. W. N.
Scnureman & Hayden.
Stewart Electric Co.. John

Vulcanized Fibre Co.

3E»CB.fi:e

Ins.

Wire

A

Brass

Co.

A Cbl. Co.
Electric Appliance Co.
Empire Wire Co.
General Electric Co.
Crescent Ins. Wire

Indiana Rub. A Ins. WireCo.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WireCo.

OkoniteCo.,Tbe.
Phillips. Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Safety Ins. Wire A Cable Co.
Simplex Electrical Co.
Standard Underground C. Co,
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.

Wood^vork, Electrical.
Noblett Co., E.

3*
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:

"Camp" Standard

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
:

t^

'.^

v^

v^

f^^

t^

fS^ 'S^

SALES OFFICES:

85 Hartford Building, .Chicago.
1^ 1^ t^

c^*

t^ f^

t<?*

t?*

5^ ^*

r^^

t^ c^

^^^ t^*

^^ ^^ ^*

^5* t^*

t^ ^* t^ t^ t^

170

For Underground Wires.

\

The Only Conduit that Improves with Age.

AMERICAN STONE CONDUIT

\

if fp ^^ if tr ^" if if if »r

^''

if ^"

^-'

94 La

^"29'

CO.,

^" ^" »? ^"

:«' ^''

^'

»r,

Salle St., Chicago,

Broadway,

New

York.

c^*

STONE CONDUIT

;
"^

--S^

CO.

MANUFACTURERS OF=

Vitrified

Installers of

Room

CAMP

B.

III.

\
^
|

j? »r »r s? :? jf s? s? :? *r tr *r :?
•

4^^

FIELD CLAY CONDUITS.

HHDERSROUND CONDUIT

ALL TYPES.

Multiple Conduits Single.
largB Factories in East anil Westm

''Absolutely—

OUR
CONDUIT

ModBPate Prices.
Prompt Deliverlesm
Write or telephone your requirements and
submit samples and prices.

Telephone

C. J.

S928 Broad.

VJ

''

we

New

,

s

teriorates.

AMEmCAN CONDUIT COMPANY,

AUS-rilM & oo.,
CHICAGO REPRESENTATIVE.
Bayonne, N.J.

114-116

J

than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never de-

FOR EVERY ELECTRICAL SERVICE.

WORKS:

VOLTS.

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance

York.

THE SAFETY IlfSULATED WIRE & CABIiE

MANUFACTURERS OW

CO.,

I.JBEBTY STREET,

H. Y.

BITUMINIZED FIBRE.
In

Sheet or Wire for

all

Purposes.

(Patented.)

OFFICES:

SCRAP PURCHASED.

Platinum

Test,

66,000

Moisture -Pnof,
Hon-Cornsive,

IS

SAFETY " RUBBER COVERED
WIRE AND CABLE

IVI

Non-Abra>ive,

will

FIELD,

29 Broadway,

Insulation

Electrolysis-Protf,

FACTORIES:

720 Arcade Building, Philadelphia, Pa.

AMERICAN PLATINUM WORKS
Formerly C. F. Groselmire.

822 Manhattan Building, Chicago, III.
336 Mac/ Strtet, Los Angeles, Cal.

Cheater. Pa.
Chicago, III.
Los Angeles, Cal.

•

CHAS. ENGELHARD, Gen. Mgr.
251 t. 255

New

Jersey R. R. Ave., Newark, N. J.

W^^^^<^'-'(X-<><j<XS(Ki!X>CXKi.^^

PITTSBURC SEWER PIPE & CONDUIT COMPANY
MANUFACTURERS OF

VITRIFIED CLAY CONDUITS
IN

I,

2, 3,

4

AND

6

DUCT.

Superior conduits for underground wires a specialty.

General Office and Factory,

PITTSBVRO, KAN.
>x(i:s:B:((ecxB:iC^:(i:xex:(oxKes^^

Branch
2417 B.

Office

IStti St.,

and

Sale Yard,

KANSAS CITY, MO.

—
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Ai\i\ouncen\er\t
Owing

to various

rumors

relative to the control of this

by competitors

recently circulated

company as

to its ability

and willingness

to carry out future contracts for Independent telephone apparatus^
feel

that the Independent telephone interests which are our present

and prospective customers are
Suit
5th,

we

was begun by minority

which

some statement from

entitled to

stockholders in this

contested and which relates to

will be

material interest to our customers as long as the

us.

company June
matters of no

company

continues

We desire

in business along the

same

to assure our present

and prospective customers that the business of

this

company

To

satisfactory lines as formerly.

will be continued in the future as in the past.

assure customers of our entire good faith and intentions to

continue in business as heretofore,

mers insuring the

we

will furnish

fulfillment of our contracts for

for the furnishing of extensions of existing
five years.

Our customers

bonds to custo-

new

apparatus or

exchanges for a period of

will be as fully protected as ever.

Kellogg SwitcKbo©Lrd

(Si

Supply CompeLny
CHICAGO
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THE KELLOGG SYSTEM

EXPERIMENT

NO
It

is

not necessary for the purchaser to carry on experimental work for the manu-

facturer

when

operating Kellogg systems.

These systems have remained standard

for over 2 y^ years, during^ which time the largest

equipped and show the highest efficiency

exchanges in

in operation

this

country have been

and lowest cost of maintenance.

STANDARD COMMON BATTERY SWITCHBOARD

The Kellogg Company

is

prepared to furnish complete equipment for any

size

exchange, large or small.

The Kellogg
now actually

telephones have also long since passed the experimental stage and are

used

as a

standard of excellence.

—

Kellogg Switchboard and Supply
Green and Congress Streets,
346 Broadway

Electric Building

NEW YORK

CLEVELAND

^p^nf iii

II

ip

upim np inpii W Pifif wii M

i

Company

CHICAGO
Keystone Telephone Building
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PHILADELPHIA
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P

M

i
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Superiority—
=
Strontberg^Carison Apparatus
Tlie

OF

Is proven when it comes to that test of all tests— service. Tatce the
switchboards for example (our No. 292 cabinet, shown in illustration), the
cabinet worl< (made in our own factory) is so much better finished and
put together than the average board on the market that we sometimes
hear the remark, "Guess you put most of your money in the cabinet."
The best evidence that we put money enough in the equipment as
well Is proven by the number of boards we have in use, the time they
have been in use and the service they are giving.
The jacks are made of hard rubber, brass and german silver and
provided with platinum contacts.
Lamp jacks, made of hard rubber, brass and german silver, mounted
5 or 10 per strip.
Keys have german silver springs and platinum contacts.
Plug shelf covered with heavy belt leather.
Relays mounted in upper part of cabinet, easily accessible.
There is nothing left undone that would tend to increase the efficiency or appearance.
Write for Bulletins.

No. I-E Rallv^ay Telephone Apparatus
No. 2-E Bridgring Telephones
No, 3-E Construction Material

OTHERS TO FOLLOW

Siromberg^Cartson Telephone
Manufacturing Company,
Mo.

General and Eastern Sales Office,
ROCHESTER, N. Y.

292 Cabinet

Sales Department,
CHICAGO, ILLINOIS

x'~l'n-''-v--i'X''^i-i'n''^}'n-'--p^

Protect Your Telephone and Fire Alarm
&W." COMBINATION

With "D.

ARRESTER ENCLOSED
"AIR GAP

Either

TYPE"

or our

IN

GUT-OUT.
A FUSE, SNEAK COIL
ARRESTER
CASING.
MOUNTED ON ONE PORCELAIN.

METAL

and

new "MOISTURE PROOF FILM."

Write for Price List No. 9 and Circular No. 102.

D.

& W. FUSE COMPANY, Providence,
A.

HALL BERRY, New York

BOSTON, Pettingell-Andrews Co.
PHILADELPHl.A, Western Electric
CHICAGO. Central Electric Co.

Representative,

NEW

92 William

YORK,

Western

R.

I.

Street.

Electric Co.

ST. LOUIS, Western Electric Co.

Co.

SAN FRANCISCO,

California Electrical

Works,

1
SOME OF THE REASONS WHY
MOTORS ARE. BECOMING SO POPULAR AND GIVING
SUCH UNIVERSAL SATISFACTION

OVR.
1st

— They are single phase, self-starting.
— The only operation necessary to start them

2nd

is to close either the primary or secondary circuit of your
system by means of a double pole switch locatedi at any convenient point, however distant from

the motor.

3rd
4th

— They require a minimum
— The cost of maintenance

amount of
is

attention.
negligible.

5th— The
6th
7th

—
—

cost of installation is low, only requiring one transformer and two wires to supply current to the
motor, whether on single or mnltiphase circuits.
The transformer losses are less than with a multiphase motor.
They are so constructed, of the best material, that they are always ready to run, and the most inexperienced can operate them with perfect results.
If

you would

know more

of tKeIr salient fee..t\jres, 'write

WAGNER ELECTRIC
MFG.
LOUIS. MO.,
ST.
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Bwii\o-Mbrklb Bi^bctric Co
'M^fJ^.-hf^±4/

Seven

At your

Big

Service

Floors

Ever

Filled

With the

With
Things

Goods

Electrical

to

Deliver,

ISURRLIES

The

Which

Price

Wait
Your
Order

Right

And
Prompt-

in

Person,

ness

By

Guaran-

Mail

teed

Or
By

Every
Ship-

Wire.

ment.

in

Arc' and Incandescent Lamps, Dynamos, Motors,
Watchman's Registers, Telephones, Signal
Apparatus and every conceivable article and
material used by Lighting Stations,' Street Railways, Engineers, Contractors and Buildersm

Bwii\c-Mbrklb BI/Ectric Co
SAINT LOUIS,

-

MO.

June

WESTERN ELECTRICIAN
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The Automatic Electric Company invites you, ivhile
during the Convention
visit

its

new

Chicago

in

of the Independent Telephone Association, to

factory

corner

Through the courtesy of the

you are also promised an

of Morgan and Van Buren

Streets.

Illinois

Telephone and Telegraph Company,

inspection

of the tunnels which that company

has completed under Chicago, and the ten thousand station automatic
telephone exchange JDhich 'will soon be ready for service.

A

line

of

automobile sivill be placed at your disposal by the Automatic Electric

Company

New
//

to coribey

you

to its factory, to the tunnels

and the exchange.

Standard Specialties.
kept out of the sun, in a cool dry place this cell

run down on the sbelf In two years, and at
tbe end of that time will be as good as other makes
fresh from tbe factory. To maintain its superiority
to all others, no expense Is spared, and only tbe best
materials and chemicals are used in Its manufacture
will not

ELECTRIC PLASHLIQHT

This cell will save tbe consumer money, because
a fewer number will perform a given amount of work
four times as long as any other cell of equal size.

No.

1.

A RELIABLE LIGHT AT ALL TIMES.
Patents Applied for in U. S., France and England.

SEND FOR CIRCULAR AND PRICES.
ELECTROMOTIVE FORCE, 1.52 VOLTS.
CURRENT,
14 TO 18 AMPERES.

WILLIAM NEW
ROCHE,

CATALOGUE FOR THE ASKING

No. 40

VESEY STREET,

YORK

CITY.

,Worni

-Wnrm Wheel

Diehl Electric Fans

Pitm

Vano Bracket

The new Diehl Desk Fans

are extremely popular with the
trade, due to their attractive appearance and perfect working
They never give trouble.
qualities.
(Shaft Pulley

The Coleman Guard and

Deflector is meeting with great
success.
It can be installed on desk, bracket or trunnion on
any make, and operates perfectly at any speed. There's
money in it. Write us for Fan Catalogue, describing this
and our large line of ceiling fans.
Vaoc Cooaectlns

Diehl Manufacturing Go.

Strip

Guard Support
Adjustmeut-Hole in Sufipor^

Elizabethport, N. J.

—-

Branches:

NEW YORK, BOSTON,

PHILADELPHIA.

SHOWING DETAILS OF MECHANISM
COLEMAN GUARD AND DEFLECTOR.

WESTERN ELECTRICIAN
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STANDARD
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VITRIFIED

CONDUIT GO.
39-41 Cortlandt Street,

NEW YORK.

LARGEST FflCTORIES
EXCLUSIVELY

.

CONDUIT

.

THE WORLD

IN

AND

INSULATORS

.

ANNUAL CAPACITY
Multiple Duel.

Single Duct.
2. 3. 4.

Manhattan

2S,0OO,O00 Ft. Conduit.
4,000,000 Insulators.

6 and 9 Duct.

Third Rail Insulator.

•¥ 'kifkick'k'kifk'kifk'k'k'kif'kitifkicicitic^

JEbWARDS

How

Telephone Troubles and
AH;,Co

A

Lock Gravity
Drop

Find Them.

completfl hand-book for telephone inspectori, by Wm, H.
McManman, edited by Prof. C. H. Haskins.
J. A.

EIGHTH EDITION.
The

to

number

48 PACES.

i

and types. We
switchboard and

X

PRICE, 26 CENTS.

exchange managers and employes will find
book a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.
large

Whitney Instruments

Hyde and

of telephone

this

Sent prepaid oa receipt of price by the

Annunciator.
Electrician

5IO Marquette BuildinK,

Publishing Co.,

CHICAGO.
are

made

in

many

styles

have a complete tine

of

portable

Extra

heavy,

well

To the Man Who Pays the

finished

I

OHMMETERS,
for direct

and Durability of the New
Model Light Running Yost Machine is
worth considering.
Light Touch, Quietness, Easy Action, Perfect Alignment, and
as ever, "Beautiful Work."
Investigate at

caieef ornamental design.
The drtps being fastened to
the back-board, the case may

Tlie simplicity

be removed without disconnecting wires.

209 Tacoma BIdg., Chicago,

of our

MILES

(15,000)

,j

IN USE.

^B
^1
^^L

^-

^^^|

^^|

SusivaAo

W

St.,

Hew

York.

'MEET ME J^WAY'

^^U

(*BK FOR PRICES

IS

CONSTANT CURRENT,
NO LOCAL ACTION,
WILL NOT FREEZE.
LIQUID TIOHT

RAILROAD SIGNALS,

CELLS FOR

CROSSINQ BELLS,

PORTABLE

l)

'She

TORCH
For
is

will

The

tlie

most heat

not blow out in the wind.

/,.

TURNER DOUBLE JET
TORCH No. 5
«

GiLsoline

WORK.

ETC.

Full Description la

is

Booklet No.

LINEMEN

the one that produces

and

SMALL MOTORS,
.

123 Liberty

one way

BEST

AUTOMOBILES,

.

your nearest

1^1^

lay

Pormerly known as the Edlson-Lalande.

FOR QAS ENQINES,
SLOT MACHINES.

to

ECOHOMICflL ELECTRIC LAMP CO.,

EDISON PRIMARY BATTERIES

|
{

N. Y.
SUPPLY HOUSE.

2—

^^^H

GCNERAL INCANDESCENT ARC LIGHT CO.
PARAGON FAN AND MOTOR CO.
CHICAGO RHEOSTAT CO.
MOLONEY ELECTRIC CO.

^
T

The ECOIMOMICAL

1— Pull

MANUFACTURERS' AGENT
^^M

)f

thoroughly guaranteed.

For variation In light turn bulb
string for bright or dim. Style
or the other. Write for booklet and prices. All voltages and bases.
style

*

*
J
**•••*•••*••••*•••••••••*•

ever invented.

Highest Award in its Class at Paris Exposition,
1900, and Pan-American Exposition. Buffalo,
1901.

a^*^P^

Is

Z03 Broadway,

The Simplest, Most Practical and
Economical Turn-down EiectrlcLamp

OVER FIFTEEN THOUSAND
f"^^'^

apparatus

]t

All

HEW YORK CITY,

III.

GENL. OFFiCES: CENTURY BLDG .NEWARK, N.J.

for alternating current.

Machat/o & Roller
Or

OF AMERICA.

and

Write for Catalogue and discounts to

SBwyowti Hy
CONTINUOUS RAIL JOINT COMPANY

J
AMMETERS,
WATTMETERS,

VOLTMETERS,

Bill

»-

4.

such a torch, and will braze Nos. 4
of doors easily. It is

and 6 wires out
wind proof.

The Turner Brass Works
BDISON MANUFACTURINO COMPANY.
Faolory, Oraoge,

New Jersey.

U. S. A.

Chicago

Office, 304

New York Office,
Wabash Avenue

3

Cbambers

Street.

23 N. Franklin St.,

CHICAQO.

No. 5 Double Jet Gisollne Torch. Send for Illustrated Catalogue.
We make a full JIne of Torches.

$7.00

'
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20,
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IS

NATIONAL

CARBON
CO.
Sole

Manufacturers
of the

Famous

COLUMBIA
Enclosed Arc
Carbons.

^CLEVELAND,
OHIO,

U. S. A.

Preserve Your Copies
OF THE

Western

Electrician.

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING
Suit* 510 Msrquette Building

i

»

CO.,
.

CmCACHI

.

GOOD BOOKS

WE MANUFACTURE

WIRELESS

AUTHORITIES ON SUBJECTS MENTIONED.

The

Pocket Electrical Dictionary.

?irs^li;'?fe'"s'c,°/nc'e'.'

Tl^'^^or^'X.

dispensable to tbe electrician, student and professor. Over 11,000 words and about 15,000
definitions. By Edwin J. Houston, A. M., Ph. D. (Princeton). 1 volume, 32mo, cloth, $2.50;
leather, $3,00.

Pl£>/-+tH/-<Kr IViaae
"M"-n/4i>
XiieCinCliy
Sc. D.

1

TELEGRAPH APPARATUS

Profusely illustrated. A hand-book for busy people. By
Edimn J. Houston, A. M., Ph. D., and Arthur E. Kennelly,

"P-acTr
easy.

volume, ISmo, cloth, $1.50.

By

TVr«-»-.*^rt lHf/»/-^««/- l^TT'^/.UJ^.^M-.r

Sllvanus P. Thompson. H. Sc. B. A., F. R.

S.

l-^yTiarnO-IlieCiriC iViaCninery.
Eighth edition, revised and enlarged. Profusely
illustrated with new engravings. 19 folding plates.
8vo, cloth, £5.00.
The rapid advance of electrical science made it absolutely necessary to revise the last edition,
and this is now a new work. It is indispensable to the electrical expert, professor and student
of electrotechnics.
Students and orofessors highly appreciate the publication of this extensive
work.

Polyphase Electric Currents and Alternate Current Motors,
By Savanus B. Thompson, D. Sc, B. A., F. R. S. 1 volume, 8vo. cloth, $3.50.
The most important work on the subject. A companion book to ''Dynamo-Electric MaOne of the text-books in schools of technology and colleges. Beautifully iUustrated

chinery."

with fine engravings.

Folding plates.

Invaluable to the expert electrician.

^^ Edwin

J. Houston. Ph. D.. and A. E. Eennelly, Sc. D.
This little work is of special value to readers of Prof.
Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 vol-

TnoeTT
A\evt>Uj*-^ IVldUC
"M"-a4z> J^d^y*
rvigcura
ume, 16mo, cloth, 75 cents.

The

%^^f^iA^rA

Interpretation of Mathematical Formulae.

nelly, Sc. D.

1

volume, 12mo., cloth. $1.2^.

A most valuable aid to students

and

electrical workers.

Now approaching its 65th thousand. By William H. Meadow
croft. 1 volume, ]2mo, cloth, 50 cents. Fully illustrated.
This excellent primary book has taken the first place in elementary scientific works. It has
received the endorsement of Thomas A. Edison. It is for every person desiring a knowledge of
electricity, and is written in simple style so that a child can understand the work. It is what its
title indicates, the fii^t flight of steps in electricity.
™'""'' ''"°'
A 'T3 (^ -£ 'pto/"+»«</'ifTr
\^ UL X^dffCincuy*

r\

U

Scholars'

A B C of Electricity.

J^fusTScfotrsoTemf'

The author of this work has designed it for the use of teachers and scholars. A large number of simple experiments have been added, with notes relative to the work. It is the primary
book for school use.
William J.
'~^\^^t>
IP-aiT-* °' Photoeraphy of the Invisible and Its Value In Surgery. By
1 lie yv JXcty^
Morton, M. D. Written in collaboration with Edwin W. Hammer, 1 volume.
12mo, cloth and silver, 75 cents; paper, 50 cents.
The work explains in clear and simple style how these extraordinary pictures are taken
through solids. Full description is given of the apparatus used, and the text is profusely illustrated with half-tone illustrations giving facsimile copies of the pictures taken from the negatives of the author. The subjects are varied.
™"'"'' ""°' "'°"'

V

The

A B C of work
the X Ray.
on

iL'^S'^s^enf:"'^''"'''-^'-

'

the siibject. A book for the people. The author of *'A B C of
clearly in that work his ability to explain a technical subject for the lajmen
who know nothing of scientific terms. He has written this work about the X Ray in his usual
clear and simple style, and a wide circulation of this useful book is assured. The text cf the
author is beautifully embellished with fine engravings, and nothing is omitted that will givj the
public a clear knowledge of this remarkable discovery of Prof. Rontgen. The public wou'd do
well to secure both these important works.

The

first

This Set Costs S50.00

primary

Electricity" showed

Sent Prepaid on Kece^pt of Price.

F. O. B. Factory.

Comprises Cgnplete Sender and Receiver for Stationary or Portable Werli.

'

:

Write us for Anyttiing Pertaining to Wireless Telegraph Apparatus and Supplies.
:

'

We can furnish you separate parts, or any special parts that you may require.
Spark Coils, Coherers, Relays, Registers, Recorders, Automatic Tappers. We
can furnish you prices on Special College Sets, Students' Sets, and also on our
Special Commercial Wireless Telegraph Sets, for short-distance or long-distance
telegraph. Write us for pamphlet and circular.
If you are interested in the Wireless Telegraph, the Clark Wireless System
has shown its merit in all tests and requirements. We can fill your orders for
high-grade apparatus.

Thos.

E. Clark

Wireless Telegraph

& Telephone

Detroit, Mich., U. S. A.

ELECTRICIAN PUBLISHING CO., 510 Marquette

BIdg.,

CHICAGO.

Co.

WESTERN ELECTRICIAN

i6

The Warren

June

20,

Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

Recent additions
etc.

1000
1500

,

BULLETINS ON

new

tools, electric crane,

manufacture sizes up to

Ma^chines

of

Ma^chines

of

APPLICATION-THEY

Rumsey

Electrical

1211 Filbert

SANDUSKY, OHIO,

shop plant,

to our

afford us increased capacity to

KILOWATT
KILOWATT

^rii[n1||[tric]P.@.

ENGINE TYPE.

iVl'f'5'

St.,

Co.,

Philadelphia, Pa.

C.

W.

tKe Et\git\e Type a.nd
tKe Water WKeel Type.

TELL YOV ABOVT
H. B. Coho

& Company,

114 Liberty

Hobson.
Waco. Texas.

U. S. A.

St.,

New

IT.
Western

Electrical

St.

Louis, Mo-

A. M. Searlest
1200 Fisher Uldg.,
Chicago,

A R B

Supply Co.,

York.

111.

IM

THE DICKEY SUTTON CARBON COM^NY
LANCASTER, O.
ELECTRIC LIGHT CARBONS OF ALL KINDS, DRY
BATTERIES AND BATTERY CARBONS, CARBON BRUSHES
AND SPECIALTIES, ELECTROLYTIC CARBONS.

WE MANUFACTURE

1903

:

:

June

20,

WESTERN ELECTRICIAN
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Crimshaw,

ALL OUR WIRES

pass Inspection and carry the above

NEW YORK
114. 116

&

MAIN OFFICE:
IIS Liberty St..

New

TRADE-MARKS

17

Raven White Core.
Raven Black Core.
tags. We also mannfaclare Crimshaw iind Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES: j„2<j|l'^Ai'0-S^

York.

BOSTON

SAN FRANCISCO:

7 Otis St.

33 Second St.

HART &

MANHATTAN POLARITY INDICATOR.

CO.,

1702-1704
Monadnock Bldg.,

CHICAGO.

PARAGON REFLECTOR
The Newest and Best Indicator made for Battery or Dynamo
Current. PRICE 75 CENTS EACH. Catalogue No. 16 (just out), describes it and hundreds of other novelties. Mailed on applicacion.

Silver= Plated
Mirror Reflectors.

Manhattan Electrical Supply Co.,
MEW YORK: 32

CHICAGO: lae-laa

Corllandt St.

A deep cone, for use with any system oi
incandescent electric light, where it is
desired to concentrate a very powerful
light on a small space. Lined with silverplated mirror-plate glass.
Increases the
light from twelve to fifteen times.
Most
valuable in show windows and over machines, work-benches, type cases, etc. etc.

Fifth Ave.

A VALUABLE BOOK OF REFERENCt.

TELEPHONES-Their

CONSTRUCTION and FITTING.

Practical Treatise on the FIttlng-up and Maintenance of T9.ei>liones and the Auxiliary Apparatus.

A

BY

F. C.

,

ALLSOP.

Thousands

of this style used in 5bow windows,
Get our Catalogue and Price*.

CONTENTS

I.— Receivers; II.— Transmitters; III.— Magneto Switch-Bells; IV.— Battery Switchv.— Complete Instruments; VI.— Switches. Switchboards and Extension Bells; VII.—
Batterlesfor Telephone Work; VIII.— Erectini; Wires, Instruments. Etc.; IX.— Arranging the
Circuits; X.— Intercommunicating System; XI.— Testing for and Removing Faults.

CHAPTER
Bells;

184 PAGES.

166 ILLUSTRATIONS AND FOLDING PUTES.
Sent prepaid on receipt of price,

PRICE, $1.25.

ELECTRICIAN PUBLISHING CO.. 510 Marquette

Biiig..

American Reflector

&

Lighting Co.,

271-273 FRANKLIN ST.. CHICAGO.

Chicago.

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRE NT LIGHTIN G AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
GOOD MAGNETS

DUNCAN ELECTRIC MFC CO.,

SENSITIVE

LA FAYETTE,' INDIANA.

LARGE DIAL

SEND FOR DESCRIPTIVE BULLETIN.

H. N.

FENNER, President

J. F.

RUSSELL W. KNIGHT,

BLAUVELT, Agent

Treasurer

IVI
INA

acHi nery^ for

MANUFACTURERS OF

Irt

sulatirig Electrical

\A/ir

Machines. Cable Covering Braiders
and Measuring
I
Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and

304 PEARL STREET,

PROVIDENCE,

SUSPENSION
ACNETIC
STANLEY RECORDING WATTMETERS.
NO REVENUE LOST.

NO WEAR.
NO FRICTION.

ALL CURRENT USED RECORDED.

Send

STANLEY INSTRUMENT

"A

CO.,

good information

and book
BOUT
METERS

for description

EUROPEAN OFFICE, 23

full of

"

GREAT BARRINGTON, MASS.,

U. S. A.

Boulevard des Italiens, Paris, France.

{FOR PACIBIC COIST—JSO. MARTIN S CO., San Francisco. Cal.,

los Angeles, Cal. and Seattle, Wagh.

FOR COLORADO, IDAHO, HOSTAXA. NEW MEXICO and WVOMINGTHE HENDRIE & BOLTHOFF M'F'6 & SUPPLY CO., DenTep,
FOR MEXICO— VICTOR M. BRASCHI i BRO., Heiico City.

C»I.

R.

I.,

U. S. A.

—
WESTERN ELECTRICIAN

i8

June

EDISON MINIATURE LAMPS

THE NEW TELEPHONE WrRE.

Have been

many

rubber wires of greatly inferior quality.

rot or deteriorate.

::

;:

::

::

Miniature and Candelabra Sockets

and

::

ELECTRIC APPLIANCE COMPANY,

M.

Street,

::

Qeneral Electric Company, Harrison, N.

Four Grades to suit all Requirements. Non-Corrosive, no Carbon Bisulphide.
Impervious to Moisture, Oil or Acid. Send for Price List and Samples.

MICA INSULATOR

AMMETERS,

-

For Testing Batteries and Battery

Locating Faults,

Grounds,

etc.

BELIABLE.
Send for
L. M.
78-80 Cortlandt St,

Gale's Commutator

ACCURATE.

PIGNOLET,
YORK,

The Only

N. Y.
Will

ROSE POLYTECHNIC INSTITUTE.
Ind. a Col'ege of Engineering.

Terbb Haute,

Mechanical, Electrical, Civil Engineering Cbemi-cal coarse, Architecture. Extensive shops. Modernly eqolpped laboratories in every department.
Expenses low. %\sx year, b'or Catalogue mldress
0. L. MEES. President.
;

Steam and Machine Design

Compound.

Circular.

NEW

CO.,

TWO-YEAR COURSES IN

POCKET SIZE,
Circuits,

J.

HIGH INSULATOR FOR ARMATURES, FIELD COILS, SPOOLS,
TRANSFORMERS, MOTOR FRAMES, CAR TRUCKS, ETC.

COMPOUND
VOLT

Receftacles,

EDISON DECORATIVE & MINIATURE LAMP UEPT.,

CHICACO.

C.

I.

World

Serviceable, Economical, Reliable.

TELEPHONE MANUFACTURERS. ELECTRICAL SUPPLIES.
92 and 94 W. Van Buren

twenty years
of the

and are to-day more largely used than
all other makes combined.

Does not

::

for

The Standard

For inside use— "O. K." two-conductor glazed braid telephone wire. Made with weatherproof compound, insulated
and glazed cotton braid, with trace thread in one conductor,
then twisted; carried in Chicago stock in Black, Maroon and
Nut Brown colors, No. 18 B. & S. gauge copper. Costs less
than

20, 1903

keep the Commutator

In

and

Article Thai Will Prevent Sparking.

good conilltlon an* prevent tutting.

Absolutely will not

gum

in

Applied Electricity.

the brashes.

dozen Send SOe. foE trial atleli.
TOE SALE BY ALL SUPPLY HOnSES OR
Sole Jlannf)aotnrers,
r||||a|i o All
Klf^i
.
OHIOASO,
i nCLCnilAR fit uUii ooa, 10« WaaUnston street,
SOo. per sticlt. SSiOO per

PRATT INSTITUTE
BR.OOKLYN.
N. Y.

Write

for catalogue

and

particulars.

71
YOST SOCKETS

BOND ISSUES FINANCED

ARE OF THE

Royal Trust Company— Bank
169 Jackson

SUPERIOR
Good

If

you

^

swellers.

Long
(if

SORT.

to look upon.

Purse

life

friends

Also acts as Trustee for all classes of bonds in all States
and Territories, Registrar and Transfer Agent of stock,
and Financial Agent and Depository under consolidations.
Charges reasonable.
::
::
::

WE ARE MAKING

you have investigated we
your order

if

TELEPHONE LAMPS

you haven^t^ why don^t you?
It will

pay you and maybe

OF ALL KINDS

FITTED with

also.

=

THE YOST ELECTRIC MFG.
TOLEDO, OHIO,
^-

*•'•

^'-

^^ ^' jp :? jo JT

Porcelain,

Wood

Bases or Side Contacts.
or Tipless.

^'•

\

arc in business to stay).

probably have

us

Boulevard

CHrCAOO

s«

jT :? »p ac

j«'

^' jT jc

^'"

Any

Tip

Voltages.

SAMPLES SENT ON APPLICATION TO

The Rooney=Westbary Electric Lamp

U.S. A.
>•

f »f K" ^' »• i^

154 E. 23d street,
».'

=

GO.
tf ^' ^' i^ if

Company,

NEW YORK

CITY

June
FRANK
C.

WESTERN ELECTRICIAN
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eUQENE

N. PHILLIPS, PRCeiOENT.

H.WAQENSEIL, TRCABUnER.

F.

PHILLIPS,

C.

Gencnal Manager.

ROWLAND

C, R.

19

PHILLIPS, VlCC-PHIS.
Jr.. Sec.

REMINGTON,

AMERICAN ELECTRICAL
WORKS,
PROVIDEWCE,
B.

I.

NOTE THE EYE

3^. 5 snd 6 Inch
NEW RODLESS ANCH'iR'

BARE AND INSULATED ELECTRIC WIRE/
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND
ANNUNCIATOR WIRES.

THE NEW RODLESS

STOMBAUGn GUY ANCflOR
Is

CABLES FOR AERIAL AND UNDERGROUND USE.
Stobe, W. J. Watson. 26 Cortlandt St.
CmcAoo Store, F. E. Donohoe. 82 Lake St.
Montreal Branch. Eugene P. PhlUlps' Electrical W«rks.

New York

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

Electric Heating

Apparatus

THOMAS

J.

THE BELL TELEPHONE
OF MISSOURI
and others

R.I.

JOHNSTON,

W.

SIND FOR G4-PAUE CATALOGUE.

No.

1

1

Pine Street,

NEW YORK

-

CITY

Patent Soliciting.

Patent Causes.

ka 1 ^

r%. ^h

NO

\A/ A.

sticks

(A

FLUX)

LARGE SAMPLES FREE.

1

CO., Inc., 1334 Columbia Ave., Chicago,

j

COMPANY
City.

WIRE AND BARE
CHICAGO OFFICE j

AND STOCK

N. H.

I

,. ^
^™

„.„ BUREN
„,,„„„
^^'V

_.,

ST.

DIRECT-CONNECTED TO

Latham Stitching
Machine.
MANUFACTURED BY

THE MECHANICAL
APPLIANCE CO.,
710 Hanover

St.,

MILWAUKEE, WIS.

NATIONAL CODE STANDARD
K," Weatherproof Wire.

Slow -BnrniDg Weatherproof

and Slow-Burning Wire.
Prieas and

Samples on Application.

Phillips Insulated
Office

new

ST. LOUIS.

descriptive catalog

LAMP HOLDERS

Wire Co.

and Factory: PAWTUCKET.

R.

Canopies and

AH Sixes and Styles of

Shades and Refiectorsm
Sand for
CataioguB Mo, 10,
Just issued.

FARIES MFG.

Motor

'0.

for

W£ MANUFACTURES

Jobbers,

Watson

r^^t

Send

Permit the Electric Light to
be instantly placed where it
is needed.
Made for shop, factory,
store, office, residence -in fact wherever the incandescent lamp ia used.

Goods cat^fisd
by aiiprgncipai

AND TINNED COPPER WIRE.
PACTOKIBS^ LISBON,

CARLETON BLDQ.,

PoptablBS,
Ohandelier'S,
Brackets,
Desk lamps.
Clusters,

EMPIRE WIRE
riAQNET

BRO.

FARIES ADJUSTABLE

1

J

B.ALLEN

T*

603

S -r E

S

L.

BAnnEWS &

CO.

Distributor,

Cambrldgeport, Mass.
CHICAQO. Monadnock Block.

E nr

N.

Counsellor at Law,

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

used by

I.

CO.,

DEGATURILL.

WESTERN ELECTRICIAN

20

WAKTED, FOB
timilar

SAIiE and
TTAMT COIiVMII advertise-

Tvords or less), $1.^0 an
insertion^ additional u/ords jc each.

ments

{$0

POSITION

WAXTED advertisean

ments ijo vuords or

Sl-OO

less),

words

sertion: additional

in-

3C each.

ATTENTION MANUFACTURERS.
Chief enetneer,

lar^ie

corporation, previously

sales representative iTominent electric comluny !i train desires engagement in laiier position
in Ciiicaeo and vicinity for one or more companies. Resident bere a number of years and
Exceptional ability, knowiwell ac<iuainied.
d?e. experience. Kxcellen: references. Write
BOX 1VX. care Western Electrieor details.
Xlun, 510 Marquette Bldg. .Chicago.

WANTED.
One experienced Incandescent lamp salesman.
Address THE SHELBY ELECTRIC
al once.
CO.. Shelby. Ohio.

WANTED.
To buy a small telephone exchan^'e in the
South or middle We^i. Musibea bari.'ain. \Vrlte
Will i>ay cH^^ll or
full particulars with olTer.
exchange -Tacksonvllle real estate for actual
cash value. Address F. K. BARRETT, Jacksonville Telephone Co., Jacksonville, Fla.

WANTED.

mission in territory tributary to the following
central points: New York, Chicago. St. Louis or
I>enver. Advertiser is desirous of establishing
his own Inistness as manufacturers' agent and
can furnish very best references. Correspondence for present conildentlal. Address BOX

Wanted Experienced Salesmen.
GENERAL INCANDESCENT ARC LIGHT GO.
Marquette Building, Chicago.

13 and20',4xl5 .Armington

.t

Sims

compound.
20x18 Erie Ball automatic.
75 H. P. 10x13 Frost Qutomatlc.
P.

minute 120. Steam pressure 125 lbs. Rated
load and indicated horsepower 1,520. Cut-oft"
Tbi-i engine was ordered previous to our
iVfipurchase of the Citizens Light ^ Power Company. We now wish to dispose of same at a bargain. The engine can be seen at Mcintosh A
Seymour Factory, Auburn. N. Y.
Address,
Electric Department. Rochester Gas &. Electric

Y.

FOR SALE.
One 13x13 Armington & Sims

engine, one

D., T. H. arc machine, both in operation;
one 50 b. jt. slide valve. Atlas engine. 275 rev.
L,

Address .JOHN H. PACKER. Gen. Mgr. The
Council Grove Electric Light & Power Co..
Council Grove, Kan,

FOR SALE.
part payment of purchase price, if
desired.
Plant is well equipped
and doing a good business. Address
all inquiries to BRUCE D. YOUELLS,

MARQUETTE BUILDING,

CHICAGO.

Repairs AND Segono-Hand Machinery.
STREET RAILWAY, LIGHTING AND POWER.
Write for List of Machines.

ILLINOIS ELECTRICAL MFG. CO.. PEORIA, ILL,

2— 280-H. P.

ENCI N ES

34x60 750-H. P. International Power Corliss.
28x48 750H. P. Harris Double Eccentric Corliss
24x48 500-H. P. Drown Corliss.
23x60 450-H. P. George H. Corliss.
20x48 300-H. P. Harris Corliss.
18x42 250-H. P. fireene Corliss. Db. Eccentric.
12 and 22x42 250-H. P. Atlas Tandem Compound Corliss.
16x42 175 H. P. Allls Corliss.
16x42 175.H. P. Hamilton Corliss
12x36 100-H. P. St. Louis Heavy Duty Corliss.
12x36 lOO-H. P. Hamilton Corliss.
24x48 .'jOO-H. P. Buciteye Automatic.
1614 and 28)4x27 400-H. P. Buckeye Cross CompouiTd AuioTiatic.

15 and 2.'?xl7 250-H.

P.

Mcintosh, Seymour

12x12

P.

90-H.

P.PhffinixCen.CrankAutomatic
Automatic.

10x16 60-K.

P. Atlas

2— 325-H.

Heine Watertube Boilers, 140

P.

MANAGERS WANTED.
for

branch

Correspondence strictly

offices.

confidential.

FOR SALE.
dress

I

U.S. METAL

POLISHES ALL METALS. BB^MCit:: He .- Yna^.

POLISHrrwl™

Cmc-go.Sbp-. Fbahc.sco.

FRED W.

C.

ELECTRiccof
CHICAGO

•54-62 S.CLINTON

37.

dynamos, motors, meters and transformers
listed by this Company are at their warehouses
ready for immediate delivery.
All

FOR SALE.

Alternators 125-133 cycles, 1,100 volts.

—400 K. W.
W.
1—200

Westlnghouse, with exciter.
Stanley Inductor, with exciter.
Wood (3 bearings), with exciter.
Slattery (3 oearings), Blgbargain.
General Electric monocyclic.
Westlnehouse.
General Electric type A. S. 120.
General Electric type A. 120.
General Electric type A. S. 90.
Westlnghouse.

K.
K. W.
K. W.
2 15tl K. W.
2—120 K. W.
1—120 K. W.
12—120 K. W.
2— 90 K. W.
1— 90 K. w.
4- 75 K. W. Wood.
6- 60 K. W. General Electric A. 60.
2— 60 K. w. Westlnghouse.
Large stock of direct-current machines.
.Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus

—

(tilly

E,

Washington

BSTABLISHXD

St. IWOIflHflPOLIS.lHD

Iff/fr.

COMBINATION OF

Stow

Flexible Shaft
AND

MULTI-SPEED MOTOR.
Practically dust and water proof.
For ForteM*
DriUlne, Tapping. Reaming, Emery GrlDdinc, etc.

Write for Catalogue and Prices.

Dynamos and Motors.

We

STOW MFG.

correspondence
with those wishing to
invite

buy or

sell.

86

CO.; Binghamlon, I. T.
* C««

Gen'l European Agents, Seliz, Sonneatlial
Queen YlctoTla Street, London, EngUnd.

FOR SALE.
60 wood tanks for electrolj-tic refining. 50
Weston & Keystone voltmeters and ammeters.
Old rnachlnerv and material of all kinds purchased.
WALSH'S SONS & CO., 261 Washington
Street.

Newark. N.i.

SCHUREMAN & HAYDEN.
140 S. Clinton

St., Clilcago.

AS SIMPLE AS ITS NAME.

Cheap for cash. AdBAILEY, 501 Spahr Bldg.

hegory:

2—200
1—150

295.

of tittlngs.

Columbus, Ohio.

1

Davenport, Iowa.

CO.,

WORKS QUICK AND EASY. HEEPS ITS LUSTEfi. HOLDS OLO TRADE AMD
DETERIORATE. ESTABLISHED IS YEARS. SOLD BY AGENTS AND DEALERS ALL oyER THE-

SECOND-HAND

brand new. has never been erected and has usual

complement

lbs.

1,000-H. P. National Feed Water Heater.
350-H. P. Baragwanath Heater.
300-H. P. Wheeler Heater.
150-H. P. Kroesehell Heater.

WHITEHEAD MACHINERY

City Auditor.

GENERAL INCANDESCENT ARC LIGHT CO.
Marquette Building, Chicago.

One 12x14 McEwen center crank engine with
sub-base. 120H. P.atllO Lbs. and Ji cut-off
and 275 R. P. M. Wheels. 56x12^2. Engine is

HEATERS.

Weston High Speed Automatic.

PLATTSMOUTH TELEPHONE COMPANY,

Wanted managers

&

Baboock & Wilcox Watertube Boilers. 150 pounds.
2-275-H. P. BabcockA Wilcox Watertube Boll,
ers, 150 pounds.
3—275 H. P. BabcockA Wilcox Watertube Boilers, 130 pounds.
1—175 H. P. Babcock iS Wilcox Watertube Boiler, 125 pounds.
2— 150-H. P. Babcock & Wilcox Watertube Boilers. 135 pounds.
1—72x18 Tubular Boiler, 125 pounds.
3—72x16 Tubular Boilers, 100 pourds.
3—66x16 Tubular Boilers, 100 pounds.
1—60x18 Tubular Boiler, 100 pounds.
8—60x16 Tubular Boilers, foo pounds,
1—56x16 Tubular Boiler, 100 pounds.
2—54x14 Tubular Boilers, 100 pounds.

Company Tanrtem Compound Automatic.
14x14 125-H.

Give references.

Piattsmouth. Nebraska.

No. 51.

The City

WANTED.
capable of
installing switchboards, inspecting and assembling telephones, doing outside construction
work and handling men lo advantage.
Must be strictly temperate and not afraid of
work. State experience, age and salary wanted.

list

MAINTENANCE COMPANY,

FOR SALE.

of Casselton, N. D.,
offers for sale at a reasonable price
its Electric Light Plant.
Will accept lighting for city in whole or

man

\V.. G.E.. 60 cy. A. S. type
1.100 or 2.200 V. alternators.
120 K. W. and 60 K. W., G. E., 133 cy. 1.100 and
2,200 V. alternators.
150 K. W.Wood and 50 K. W., Slemens-Halske 60
K. W., Slemens-Halske 2,000 V. alternators.
200 H. P. Edison 200 V. motor.
Direct current 110 V, generators, all sizes.

Write for complete stock

ILLINOIS

One 1.000 K. W. direct connected vertical
cross compound, side crank, Mcintosh A Seymour engine now completed. Revolutions per

Applicants will please state age.
experience and salary wanted. Address BOX
199, care Western. Electrician, 510 Marquette
Bldg.. Chicago.
In the trust.

around telephone

P.

cross

300 H.

BOILERS.

Three experienced Incandescent lamp salesmen, by an old and well-established company not

DYNAMOS.
180 K. W. and 120 K.

Salesmen Wanted.

WANTED.

all

250 H.

1625

A

A good

IMIVIEDIATE DELIVERY.

P. 21 and 36x30 WlUlams tandem compound engine.
250 H. p. 12 and 24slS Williams tandem compound engine.

600 H.

210. care Western Electrician.

Company, Rochester, N.

partner who can take full charge of good
business of supply and contracting company.
Fine location— no competition— expenses low.
Present owner is obliged to leave on account of
health and wants a hustler to take a half interest
or at least 51,000. Must be temperate. Address
BOX '211. care Western Electrician, 510 Marquette Building, Chicago.

FOR

TERRITORY WANTED.
Wanted by an experienced engineer, business
man and salesman, now district manager for
well known manufacturing and engiuferlnc
company, correspondence with several companies making lines of machinery or electrical
apjiaratus and desiring; representation on com-

June 20, 1903

guaranteed.

PROPOSALS will be received at the Bureau of
Supplies and Accounts, Navy Department,
Washington, D. C, until 12 o'clock noon, June
23,1903, and publicly opened immediately thereafter, to furnish at the

Navy Yards,

etc., Ports-

mouth, N. H.; Boston, bias's.; Newport, R. I.;
Xew York; League Island. Pa.; Washington,
U. C; Norfolk, Va..aad I'ensacola. Fla., a quanlity of anchors, boat chains, cable, eleclrlcal
supplies, bolts, nuts, rlveis, brushes, cement,
sand, flre brick, stone, paving blocks, canvas,
twine, hemp, wire rope, curled hair, dry goods,
table linen, tbread. bunting, enameled cloth,
blankets, burlap, fuel, kitchen utensils, locks,
screws, nails, hardware, tins, frogs, switches,
tools, jacks, shovels, crucibles, binnacles, spikes,
peloruses. instruments,
lamps and fixtures,
lamp wick, leather, belling, lumber, knees,
piles, blocks, Iron, steel, metals, castings, forgIngs, shapes, billets, torpedoes and supplies,
nose, packing, alcohol, paints, chemicals, glue.
putty, varnisdes, oils, turpentine, tar, gauge
glasses, pipe, pipe fittings, boiler tubes, valves.

biscuit,

condensed milk, diving apparatus, cork

jackets, stationery, blue-print paper, rangei,
ovens, kettles, emery cloth, garnet paper, trucks,
candles, fire grenades, and fire extinguishers.
Blank proposals will be furnished upon application to the navy pay offices. New York; Portsmouth, X. II.: Boston. Mass.; Newport. R. I.;
I'hlhidelphla. Pa.; Norfolk, Va., and Pensacola,
Fla.
A. S. KENNY, Paymaster QeneraLU. 8. N.

5-28-03

The Telephone
By J,E.HOMANS, A. M,
352 pages.

PERFECTION IX TRANSrOKTATION

Clotlv Price $J,00.

IS

An

up-to-date, practical treatise on the
theory,
installation, care
construction,

and management

of telephones

and

their

appliances.

FURN'ISHED BV

THE

CHICAGO & AI.TON RAILWAY
The

hea\-iest steel rails, laid

on a roadbed

of crushed rock, make its tracks the
smoothest. Over this dustless highway are
run the most palatial trains in the world

—

tlie acme of luxury and comfort.
AMERICA'S MOST POPULAR RAILWAY-JUSTLY TERMED

Sent prepaid on receipt of price.

"THE OXLY WAY"
Electrician Publishing Co.,

BETWEEN
Kansos City and Peoria.

Chicnico. St. Louln,

510 Marquette

Gfiicago.

Building,

Ill,

CEO.

J.

CH.\RLTON. Gen.

Pis. Agt., Chicago.

111.

CHICAGO
EDISON COMPANY REPAIR
SHOPS
76 MARKET STREET, CHICAGO.
TIELEPHQNE MAIN
OPEN DAY AND NICHT.
1280.

Machine and Carpenter
Work of AM Kinas

Correspondence Solicited.

Dynamos Armatures,

FIRST-CLASS EQUIPMENT TlUtOUCHOUT.

Motors, Arc Lamps,
Fans, Instruments.

\

¥

June

WESTERN LLECI'KICIAN

20, 1903

——•tfOf We Buy or Sell

I—

.^t^,

APPARATUS
For

^M

CentraLl StaLtion aLiid

ALPHADUGT MFG. CO.,
Street, NEW YORK.

^s

three K\jr\dred kilowatt SLlterrvaLting unit, consisting of
one 300 K. W. Stanley. two*phase, 60-cycle, 2,400- volt alterna-tor, directly connected to a 16-32x24 Mcintosh. Seymour
& Co. verticaLl cross-connpound engine.

Sales Agencies:

W. General Electric, 2,400 volts, 50 cycles, three-phase.
W. General Electric. 2,300 volts, 40 cycles, three-phase.
W. General Electric, 2,300 volts, 60 cycles, single-phase.
W. Westinghouse 2,200 volts, 60 cycles two-phase.
W. Westinghouse, 2,300 volts, 60 cycles, single-phase.
W. Stanley. 1,100-2.200 volts, 133 cycles, two-phase.
Two 120 K. W. General Electric, 1,040 volts, l'*;5 cycles, single-phase.
One 120 K. W. General Electric, 2,080 volts, 125 cycles, single-phase.
One 90 K. W. General Electric, 2,300 volts, 60 cycles, single-phase.
One 75 K. W. Stanley. 1,200-2,400 volts. 133 cycles, two-phase.
One 60 K W. Westinghouse, 2,200 volts, 60 cycles, two-phase.
One 60 K. W. Westinghouse, 2,200 volts, 60 cycles, single-phase.
One 45 K. W. Westinghouse, 2.200 volts, 60 cycles, single-phase.
Three 35 K. W. Thomson- Houston, 1,100 volts, 125 cycles, single-phase.

Nor should

it

all.

be easily short-circuited.

Our "P=K"

RAILWAY GENERATORS

Can't be short-circuited at all.
It should be simply constructed.

H. T.

Com=

pany.

And

simplicity
it

itself.

should be neat.

Therefore

Just specify

"F=K"

rators,

^,

,

^I^Ki^B
^^I^H^ft^^^^v

a>

^^^^^^^^^^^r
--i,-.—IP-;.

MINX,
3,1903.

One
One
One
One
One
One

CO

500 H.

GENERATORS-500 Volts.
T. H., 500 K. W.
T. H., 270 K. W., arranged to be driven
with a single pulley clutch, coupling on each
side of pulley.
One General Electric. 250 K. W.

Four

OneWestinghouse. 175 K. W.
Two General Electric, 100 K. W., 4 pole.
Two General Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.
SixT. H., D62.
One Edison No. 20, 60 K. W.

GENERATORS-

'QTIR"
O All LAMPS
I

I

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse

60-cycle, 2-phase.

2,200 volt generator, belted to one 24 and 48x

60 cross-compound condensing Cooper Corengine, complete.
K. W., G.E. 3 phase, 60 cycle generator,
comnleie.
Two 100 K. W., G. E., 1100 volts monocyclic,
complete.
One 60 K. w., Westinghouse, 1100 volts.
liss

Two 100

One 35

K, W., Westinghouse, 1100 volts, com-

plete.

STREET CAR EQUIPMENT.
One hundred and eighty 25 H. P. motors, new
and complete with pinions, gear and gear
cases.

One hundred and eighty "K"
Twenty-tive K-2 Controllers.

Wood

Controlleri.

ENGINES.
60x60. Cooper cross -compound,
non-conaenslng, new, never shipped from

Six 36 and
iactorv.

One 30x54 St. Louis CorliBs.
Two 24x60 Lane & Bodley, designed

for rolling

mill work.

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double WheelockOne 20x42 Wheelock,
One 14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston, Stanwood & Gamble, cross-compound.
Five 12 and 20x16 tandem compound Ball.

Two 11 and 17x14 cross-compound Ideal.
Two 9 and 16x12 tandem compound Ball.
One 8 and 13x12 tandem compound

Ball.

Three 17x18. Skinner, with air cylinders attached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic Russell
One 15^x15 Armington & Slma

high speed

simple automatic, 270 R. P. M.
One 15x15 Armington & Sims simple automatic,

P.

270 R.

P.

M.

One 13^x15 Armington

&

Sims high speed

simple automatic, 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
Four 66x18 with 66 4-inoh tubes.

Transformers, a.rc lamps, street railway motor equipments.

A

complete

battery at a great bargain.
Three 66 x 14. with 66 4-'nch tubes.
Two 72 in. x 18 ft., with 66 4-inch tubes.
Five 60x16 ft. hich pressure boilers.
Two Sterling Water Tube Boilers, 250 H.p.each.
Two 500 a. P. Hazelton.

—

FERRIS WHEEL.
,

One 60

ft.

Ferris Wheel, electricaily driven.

AT A BARGAIN — A
p ant of 300 K. W.

LONG LIFE
GUARANTEED CANDLEPOWER.

lO Volts.

W.. G. E. design, 14 pole, for direct
connection, at a speed of 120 R. P. M.
Four 60 K. W. Edison.
Two 46 K. W. Edison.

Direct current gei\era.fors and motors, 110, 220 and 500 volts
Alternating-current motors, 60 and 125 cycles.
Brush and Thomson -Houston arc generators a.11 sizes.
Babcock & Wilcox and wa.ter tube boilers.

^
*
J
*
^

1

Two 210 K.

P.

18-34x48 Cooper Corliss, cross compound. 500 H. P.
23x48 Harris Corliss, 400 H. P.
20x36 Hewes & Phillips, 200 H. P.
18x48 George H. Corliss, 250 H. P
16x42 Providence Greene, 200 H. P.
Two 18-30x16 Westinghouse compound. 250 H. P. each.
Tnree 18Hxl8 Armington & Sims, 250 H. P. each.
One 18!4xl8 New Yorlc Safety, 250 H. P.
Two 10-18x20 Payne tandem compound, 150 H. P. each.
One 13-19x15 Mcintosh, Seymour & Co. tandem, 175 H. P.
Two 14x13 Armington & Sims, 150 H. P.
One 14x14 Eice automatic, 125 E. P.
One 13x12 Armington & Sims, 125 H. P.
One 12-20x12 Westinghouse compound, 100 H. P.
One 12x12 New York Safety, 100 H. P.
Oue 10^-16^x12 Armington & Sims cross compound, 100 H.
One 9x16 Rice automatic, 75 H. P.
One 12x10 Westinghouse Junior, 75 H. P.
One 8x10 B, F. Sturtevant, 40 H. P.
One 7x8 Payne, 20 H. P.
Three 6x5 Westinghouse Junior, 12 H. P. each.
Two 5x4 Westinghouse Junior, 6 H. P. each.

INCANDESCENT

US.

Rewound

ENGINES.

26.V48 Harris Corliss,

HHB

Two

Sims engine.
K. W. Westinghouse 6-pole. 250-volt generators, each with 9x10 Ball and

ggnaCTED MARCH

^^

Fields

with one triple expansion vertical engine.

engine.

CB
-*

CD

500-550 VOLTS.

Two 25

Lines

MnMNESOxa EtECTHrpCo.,
MII>JMEi\J»OUS

(O

Armature

One 30 K. W. Eddy, 4-pole, 125-volt generator, with 10x12 Watertown engine.
One 25 K. W. GeneralElectric, 6-pole, 125-volt generator, with 9!4xl0 Armington &

Lightning arrester
!telephop*e 6l Telegraph

^^^

^^^^Hk

'aSBEh^^^

TELEPHONE

Brand new.
One 50 K. W. Commercial. 6-pole, 125-volt generator, with 8^-13x12 Armingtou &
Sims tandem compound engine.
One 50 K. W. Eddy, 4-pole, 125-volt generator, with 13x12 Harrisburg Ideal engine.
One 50 K. W. unit, consisting of two 25 K. W. General Electric, 4-pole, 125-voU gene-

CHAPMAK

^

^V^^^Hmr

RepairShop

One 200 K. W. Westinghouse, 8-pole, 500-550-volt generator, witti 18-30x16 Westinghouse compound engine.
One 130 K. W. General Electric, 8-pole, 125- volt generator, with 12-20x16 Erie Ball
tandem compound engine.
One 60 K. W. Eddy, 4-pole. 125-volt generator, with 13x12 Buffalo Forge engine.

the handsomest made.

s

&>

i>9^H^

OPEN DAY AND NIGHT

DIRECT CONNECTED UNITS.

"P-K"

Our

CO

C9

speed. 300 R. P. Jl.
speed, 400 R. P. M.
speed, 465 R. P. M.
One 200 K. W. Westinghouse, 6-pole, speed, 510 R. P. M.
Two 200 K. W. General Electric, 4-pole. speed, 425 R. P. M.
Two 180 K. W. Westingliouse, 4^pole. speed, 535 R. P. M.
One 110 K. W. Eddy, 4-pole speed, 600 R. P. M.
Two 100 K. W. General Electric, 4-pole. speed, 650 R. P. M.
One 100 K. W. Walker, 4-pole, speed, 750 R. P. M.
Two 100 K. W. Edison, bi-polar, speed, 620 R. P. M.
One 90 K. W. Thomson-Houston, 4-pole, speed. 700 K. P. M.
One 80 K. W. General Electric, 4-pole, speed, 700 R. P. M.
Two 80 K. "W. Detroit, bi-polar, speed. 620 R. P. M.
Five 62 K. W. Thomson-Houston, type D, speed, 900 K. P. M.
One 50 K. W. Brush, type Q, speed, 1,050 R. P. M.

Our "P-K"
Is

i^St^'
jlyrjh

Two 500 K. W. General Electric, 6-pole,
Two 300 K. W. General Electric, 4-pole,
Two 225 K. W. General Electric, 6-pole.

Paiste

CD

a>

One 250 K.
One 200 K.
One 180 K.
One 180 K.
One 150 K.
One 150 K.

Our "P=K"
Can't be broken at

^

^B

^Vr
.

^»^1
•^^ i2^^Hv

^^

ALTERNATORS.

An Attachment Plug
should not be easily broken.

Jf
dFr

CO
<A

A

CHICAGO: W. M. Porter,
303 Fisher Building.
NEW YORK: William S. Brown,
39 Cortlandt Street.
TORONTO: C. W. Bongard.
78 Bay Street.

jH

^B

Power Ho\ise Eqviipment

09
IH

^^^^fefl^^

.^BI^^Hr^^A

^)

FOR ELECTRIC WIRES.
522 W. 22d

m

<A

complete Edison 3-wire
capacll-y.

be profitable to wire or write us giving
reouirements of machinery wanted or for

It will

SEND FOR BVLLETINS GIVING ITEMIZED

HIGHEST EFFICIENCY.

MADE BY THE MOST SKILLED WOEKMEN.

I
I STANDARD ELECTRICAL MFG.
PnuaiHv
U-,
i^ut S
COMPANY,
Niles, Ohio, i^ S

LISTS.

Charles E. Dustin Co.
II

Broadway,

NEW YORK.

Storehouse:
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MURDOCK,
CHELSEA,
MASS.

Co

OS

20,

CONVENTION,

Boston, July 6 to

requires

It

10.

Capital,

Electrical

Knowledge and Good Mechanics,

HICKELJ^ATE.

as well as Patience, to

make

a

ITieNertlJork.Chicago^5tioui5llK.

IS

SUCGESSFULTELEPHONE.

THE SHORT LINE

$19.00-"'^

the round

With membership

trip-$19.00

1st,

GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

By deposilingreturn portion of ticket with Joint
Agent, return limit of September
may be obtained.

1903,

I.

E. S.

Ohmmeter

WILL QUICKLY LOCATE
YOUR CIRCUIT TROUBLES.

WHY MOT TRY

IT?

WRITE FOR CIRCULARS.

LET US SEND OUR

American Club >reals in dining car. ranging
from 35c. to $1.00. Mid-day Luncheon 50c.
Also service a la carte.

AMERICAM

CATALOGUE

For detailed Information, address
JOHN Y. CALAHAN, General A^eot,
113 Adams St., Room 298. Phone Central 2057

3S

AND TALK PRICES

Bldg., Chicago.

You

will save

TIME and

MONEY by doing so

TELEPHOHE

ELECTRIC

CO .

Illinois Electric

JACKSON BLVD.. CHICAGO

Your Electrical Books of the Electrician
Pubh'shing Co., Suite 510 flarquette

BUY

The

AMERICAN

fee of S2.00 added.

THROUGH SLEEPING CARS
STOPOVER AT NIAGARA FALLS

Specialty Co.,

171-173 So. Canal

Street,

CHICAGO.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

ELECTRICAL BOOKS
Malce your bool< purchases from the only large stock of electrical books carried in the
West. Prompt shipments guaranteed. If you do not find what you want in the
following list, write for complete and up=to-date book catalogue.
Price.
$1.00
Badt's New Dynamo Tender's Hand Book, cloth binding. .. 1.00
1.00
Badt's Incandescent Wiring Hand Book, cloth binding
1.00
Badt's Bell Hanger's Hand Book, cloth binding
Electric
Transmission
Hand
Book,
cloth
binding.
1.00
Badt's
Dobb's The Inspector and Trouble Man, cloth binding
1.00
1.00
Steven's Mechanical Catechism, cloth binding
Hawkins' Catechism of Electricity, leather binding
2.00
2.00
Practical Electricity, leather binding
3.50
Thompson's Polyphase Electric Currents, cloth binding.
binding
1.00
Varley's Electro-Alagnet, cloth
2.00
Buckley's Electric Lighting Plants, cloth binding
1.00
Hasklus' Electricity Made Simple, cloth binding
1.25
Haskins' Transformer, cloth binding
Houston's 2-volume Electrical Dictionary, halt leather, very
6.00
cheap, half price
2.50
Watson's Electrician's Handy Book, cloth binding
1.50
Trevert's Armature and Magnet Winding, cloth binding.
Trevert's
Machinery, cloth
to Build Dynamo Electric
binding
2.50
Trevert's Experimental Electricity, cloth binding
1.00
Trevert's Electricity for Students, cloth binding
1.00
2.00
Treverfs Electric Railway Engineering, cloth binding
Allsop's Bell Construction, cloth binding
1.25

Webb's Telephone Hand Book, cloth binding

.

.

.

How

ANY OF THE ABOVE

B

.

.

.

Price.

Trevert's Electrical Measurements tor Amateurs, cloth binding
?1.00
Allsop's Telephones, Their Construction and Fitting, cloth

binding
Allsop's Bell Fitting, cloth binding
Allsop's Induction Coils, cloth binding
Bell's Electric Power Transmission, cloth binding
Bell's Distribution for Electric Railroads, cloth binding
Cushing's Standard Wiring for Electric Light and Power,
leather binding
Hanchett's Modem Electric Railway Motors, cloth binding.
Houston & Kennelly's Electric Transmission of Intelligence,
cloth binding
Houston
Kennelly's Electrical Measurements, cloth bind-

1.25
1.25
1.25
3.00

2.50
l.OO
2.00
i.oo

&

ing

Houston
Houston
Houston
Houston

&
&
&
&

Kennelly's
Kennelly's
Kennelly's
Kennelly's

Electric Heating, cloth binding
Electric Arc Lighting, cloth binding.
Electric Motor, cloth binding
Electric Street Railways, cloth bind-

ing

Houston
Houston
Houston

&
&
&

Kennelly's Electric Telegraphy, cloth binding. .
Kennelly's Electro Therapeutics, cloth binding. .
Kennelly's Electricitv Made Easv, cloth binding.
iMerlll's Electric Light Specifications, cloth binding
Wiener's Dynamo Electric Machines, cloth binding

1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.50
1.50
3.00

^OKS SENT PREPAID ON RECEIPT OF PRICE.

ELECTRICIAN PUBLISHING CO
SUITE 510

MARQUETTE

BUILDING, CHICAGO.
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DAILY SERVICE

SWEDISH-AMERICAN TELEPHONE COMPANY,ch.caco
SEE THE POINT?
"Button" Type Telephoi\e Transmitter.

"INTERNATIONAL"

Louder, clearer and better

ONEQUALED

TELEPHONES STAND

in

every way than the "Solid
back". Letus

Allconnecilng wires, binding posts and terminal screws fully concealed.
No exposed metal parts form a part of the
circuit at any time.
The only Instrument of Its kind on' the

tell

vou about

it.

Senii for Bookletm

market.
TTiQUPTnittDTi clear, distinct and far-reaching,
11 alidiUiUul impoisible to deteriorate.
Every distinct part of our equipment is made
strong and durable.

S!Sl\ SWITCHBOARDS

a^l&T'

FOR ANY SIZE EXCHANGB.

"International" apparatus embodies in the
construction of the parts many new features of
vital importance to the durability and efficiency
of a plant.

Telephones that Challenge the

Correspondence

World's past Champions to an
"International" Contest.

THE FAHNESTOCK

solicited.

INTERNATIOKAL TELEPHONE MFG.

TRANSMITTER

CO.

HarrisoD and Clinton Sts.. CHICAGO, U. S. A.

74 Cortl&rvdt

M^Lgnet Steel

T\ji\gstei\

^^Retny^'

CO..

New York

St..

City,

g

TELEPHONES FOR EXCHANGES.

FARR

Brands

••••

••

TELEPHONES
HONES FOR PRIVATE AND COUNTRY
COl
LINES.

IJj!

!:::
:::S
•••«

Best permanent magnet steel for high-grade telephones.

A. C. Leslie

& Co..

Montreal. Can.
TELEPHONES FOR FACTORIES.

AGENTS FOR NORTH AMERICA.

•••

IZi:
••••

Brackets, WIr* Pins and Insulators.

••*•••.•.•••••••.••.••••..•»••.•....•••••••.•••••«•••.••..••.....•••*..•.*;
*•••••••••••••••••
•••••••••••••••••••••••••••**
•••••••r«
,•••••{••••
•••••••••••••••••••••••••••••***g
•••••• ••••••••••••
•••••• •••••t

•

CARD
rRlln

PATENTED TELEPHONY
A review

of patents pertaining to Telephones

TELEPHONE
I

18

&

&

CONST. SUPPLY CO.,

120 W.

JACKSON

Always Up-to-Date.
WE MANUFACTURE

Introductory.— Percentage of Patents Sustained.—Supreme Court Decisions.
—Berliner Case.—Induction Coil.— Drawbaugh Cases.— Hunnings Transmitter.- Subscribers' Calls.
Switchboards.- Law System.— Mann System.— Multiple Board.— Express System.— Raverot-Hess
System.— Comparative Advantages, Multiple and Divided Board Systems.— Carney Plug Board.—
Brief Mention.— Automatic Switchboards.- Conclusions.— Index.
:

SWITCHBOARDS, TELEPHONES

—

AND EVERYTHING FOR
COMPLETE EXCHANGE.

Patent of Emile
Patent of A. G. Bell, No. 174,465. Patent of Emile Berliner, No. 233,969.
Berliner, No. 463.569. Patents of Emile Berliner in Parallel Columns. Patent of C. A. Cheever,
No. 208.463. Patent of H. H. Eldred. No. 303,714. Patent of Thos. A. Watson. No. 256,258.
Patent of L. E. Firman. No. 283.334 Patent of M. Q. Kellogg, No. 247,199- Patent of C. E. Scribner.
No. 330.058. Patent of C. E. Scribner. No. 300,144. Trunking Principle. Patent of Shaw &
Childs. No. 319,856.
Mann System. Patent ot L. E. Firman, No. 252,576. Western Union Pin
Switch. Express System. Patent of Sabln & Hampton, No. 513.534. Subscrl ber's Automatic Signal.

niJIPAfSn
UniUllUlll

KOKOMO TELEPHONES

and Telephonic Apparatus by the

American Electrical Engineering Association.
COBfTENTS

BLVD.,

Raverot-Hess System.

Patent of M.

Handsomely Bonnd

J.

In Clotb.

ELECTRICIAN PUBLISHINC CO.,

Carney, No. 258,886.

Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC

Apostoloff System.

MFG. CO.,

Sent Prepaid 00 Receipt of Price, $1.50.

510

Marquitie Building,

KOKOMO, INO.

CHICAGO.

Carbon Arrester in

Detail.

MOON TERMINAL HEAD
With

CARBON ARRESTERS or
COPPER i^RilESTERS.

with

NO CHANGE IN PRICE LIST, WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essential
Showing Easy Adjustment
Fuse and Carbons.

of

features which afford absolute protection to the
Cable Wires. This is demonstrated by Its record.
Thorough tests show that this apparatus with
Carbon Arresters will withstand, without injury,
a current of heavy voltage.

SEE METAL OUTER CASE OR STORM BOX.
Catalogue and Price List on

n quest.
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WESCO'S NEW GENERAL
SUPPLY CATALOG No. 50
Illustrates the

most complete

and up=to=date

line of supplies

and

construction

ever listed.

material

::

::

::

YOU SHOULD HAVE ONE.
We carry

and best

in St. Louis the largest

assorted stock in the U. S.

WESTERN ELECTRICAL SUPPLY
si uuis. u. s. a.
COMPANY
::

McNAMARA BROS.

Northern Wisconsin Resources.

W.

H. KILLEN, Land

&

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Gives a higher percentage of useful effect than any other water-wheel
heretofore made. AH sizes, right and left hand, are built from patterns perreeled under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and tbose contemplating ihe Improvement of powers, will find it to their Interest to confer
with us, as we are wllllnff to guarantee results where others have failed, no
matter what make of turbine has been In use. STATB REQUIRBMBNTS

Induslrial Coiti'r;

JAS. C. POND, General Passenger Agent,
Wisconsin Central

Ry.,

MILWAUKEE.WIS.

AND SEND FOR CATALOGUE.

MORGAN SMITH

CHEAP TICKETS TO COLORADO.

We

make

are going to

it

CO., York, Pa.

easy for peo-

moderate means to spend their
vacations in Colorado this summer.
In
the average outing the two largest items
of expense are those for transportation
and hoard.
This is the way we are going to take

KtOTv doe* tbiH strike

Di

I

lUUnUi

FAIR HAVEN, VERMONT.

BELTS
OR

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFO. CORP.
CHICAGO.

ST.,

"NEW TRAIN SERVICE TO

French Lick

4 Days Lake

From July 1 to July 10 the rates will
be even lower. On these days round trip
from Chicago will cost 82.'); from St.
Louis $31. Good returning until August

Trip $13

and

ChlcaKO to KKcannbn, Mich, nnd Retarn.

West Baden

7 Days Lake Trip $25
ChlcaKO to 9IaclLln»c iMland and Kcturn.

31, 1903.

item will take
because Colorado has so
many moderate-priced hotels and boardExcellent fare and good
ing houses.
quarters can be had for as little as $8 to
$10 per week.
Send for a copy of our "Colorado
Handbook"— it's free. This handy
figure that the board

MEALS AND BERTH INCLUDED.
or Grand Haven $2.75
^

itself,

work

turned

Only Finn In Vermont who makes a Specialty of
Manufacturing and Drilling: Small Slates
for Electrical Purposes.

27 W. MONROE

1003.

Uttlte

In

Slate.

WE

care of the transportation item:
From June 1 to September 30 we will
sell round-trip tickets to Denver, Colorado Springs and Pueblo at halt fare
plus 50 cents. This means $30 for the
round trip from Chicago; S25 from St.
Louis. Good returning until October 31,

We

Everything

Por Electrical Purposes.

SIZB
CONDITION.

VACATION

'

Fair Haven. Vt.

Z^IXb.

SCRAPS.

you ror

|

SLATE AND MARBLE.

WE ORBUY OLD
ANY

ple of

care of

ELECTRIC SWITCHBOARDS,

M'CORMICK TURBINE.

Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timber and splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manuTacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.
tunities

just what
the hotels

tells

know about

Muskegon

anil retafn
r^inrn from ChlcaKo
ChlcUKo
and

P. S.

EUSTIS,

Adams

Write about

street,

Chicago,

It.

DAVIS, C. P. A.
Chicago. III.

R. C.
111.

A

parlor and

leave

Chicago

noon, arrive

GOODRICH

you want to
and boarding

houses.
200

Springs."

STEAMERS

dining car now
I2;00 o'clock

at

the

at

Springs

at

Leave Springs g:oo
a. m., arrive Chicago
5:55 p. m.
Reservations at Monon Route
8:45 p. m.

City

Office,

232

Telephone Har.

Clark

1245.

Street.

June

WESTERN ELECTRICIAN

20, 1903

25

Peerless Direct Current

Desk and
Made
any

in all

and styles and for
Our "1903" models eni=

sizes

voltage.

body

Fans

Ceiling

the best and latest improve-

all

ments known

We

practice.

good

to

issue

motor

fan

bulletins

describing them.

::

fully
::

::

Western Electrical Supply
Company,
Get Our

The
Write

Cc, 510 Marquette

Electrician Publishing

Headquarters for

Chicago.

all

New

General Supply Catalogue No. 50
Just Published.

Bldg.,

Books.

latest Electrical

St. Louis, u. S. A.

for Catalogue.

PRACTICAL FEATURES
OF TELEPHONE WORK.
By A.

IF

YOU'RE GOING TO BUY

,

Designs — Engravings
or

printed catalogues

WE WANT TO GIVE YOU
SAMPLES. PRICES AND SUGGESTIONS
WRITE

FRANKLIN
346

7 by 5

THIS

COMPANY

E^ECTR^^Iv^.i^G

4

Inches.

134 pages.

Illustrated.

75

Appendix,

Cents.

is designed as a simple, plain-speaking handbook for the pracIts author, Mr. Dobbs, has been eminently fitted
telephone man.
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding
wires, refistance, inductive capacity, etc.

work

tical

Till* ar

DEARBORN STREET, CHICAGO

1

DOBBS.

E.

pny other book on telephony or electricity sent
address, postpaid, on receipt of price.

EUECTRICIAN PUBLISHING

to

o
o
i>

o
o
o
i'

o
o
o
o

any

CO.,

o
o
o

6IO MARQUETTE BUILDING, CHICAGO.

IMPORTANT TELEPHONE BOOKS.
THE TELEPHONE HANDBOOK.

Webb. 16mo, 150
This handbook

By Herbert Laws

Price Sl.OO.
a reliable treatise on telephony,

pp.

and
a practical book on telephone working and management,
based entirely on standard American practice. It is extremely useful to telephone inspectors and operators.
is

AMERICAN TELEPHONE PRACTICE. By

Kempster

E. Miller, M. E. 510 pp. 3S0 illustrations. Price S3.00.
This is the first complete treatise on telephonv in the
English language. The text is profusely illustrated by
cuts of commercial apparatus and carefully prepared
diagrams of circuits. No diagram is given without a full
explanation. The apparatus, circuits and methods of
the American Bell Telephone Company and of the various independent companies are fully described. The
apparatus and methods used in making all of the tests
required in commercial telephone work are fully treated.

THE INSPECTOR AND TROUBLE MAN. By A.
Dobbs. 106 pp. Price ?1.00.
A practical book, written in plain language. Full

E.

of
and diagrams for the operator, exchange
inspector, trouble man and lineman, A coniplete description of telephones, how to find .ind remedy
their troubles, together with working plans for exchange
construction, complete with diagrams of all up-to-date

information

manager,

telephones and switchboards.

THE

TELEPHONE. By J. E. Homans,
A, B, C, OF
A. M. 352 pp. 269 illustrations. Price ?1.00.
Owing to the demand for a comprehensive book giving
a clear, terse idea of the principles governing the construction, installation, care and management of telephones and their appliances, this book has been compiled. It has been tlie aim of the author to make this
the most complete elementary book ou this subject for
eilectrician,
wireman, lineman and enthe practical
gineer, and it is writteii in a clear and careful style.

THE PRACTICAL TELEPHONE HANDBOOK.

By

E. E, Second edition, revised and
illustrations. Price $1.50.
In this work the writer has endeavored to prodiEce a
manual of moderate size and cost, but thoroughly practical, and detailing, as far as space will allow, the luost
recent methods of telephone working. While the requirements of telephone employes have been kept constantly in view it is fully intended also that the book shall
be of service as a source of information on telephonic
matters to users of the telephone and to the public gen-

Joseph Poole, A.

1.

enlarged.

2SS

360

pp.

erally.

PRACTICAL FEATURES OF TELEPHONE WORK.
By
A

A. E. Dobbs. 134 pp. Price 75 cents.
simple, plain-apeakiug handbook for

telephone man.

The Above, or Any Other

Electrical

ELEGTRICIAN PUBLISHING

CO.-

the

practical

TELEPHONE TROUBLES AND HOW TO

FINI.
complete handbook for telephone inspectors.
J. II. McManman, edited by Prof. C. H.
Haskius. Eighth edition. 16mo. 48 pp. Price 25 cents.
This little volume is an extremely practical work for
telephone emjjloyes, written in a poyular style and devoid

THEM. A

By W. Hyde and

of technicalities'.

TELEPHONE LINES AND THEIR PROPERTIES.

Bv Wm.
Price

J.
$1.50.

Hopkins.

Sixth edition.

2f72

Illustrated.

pp.

A MANUAL OF TELEPHONY. A new and large
tion. By W. H. Preece, F. R. S., and A. J. Stubbs.
pp.

333 illustrations.

Price

ediSOS

S4.50.

TELEPHONES. THEIR CONSTRUCTION AND FITPractical Manual on the Fitting Up and Maintenance of Telephone and Auxiliary Apparatus. By F. C.
TING. A

Allsop.

191 pp.

16S illustrations.

TELEPHONING OF GREAT
Paper.

Price

$1.25.

By

CITIES.

Bennett.

Price 35 cents.

MAGNETO HAND

Construction,
TELEPHONE.
By
Fitting Up and Adaptability to Everyday Use.
Hughes. SO pp. 23 illustrations. Price $1.00.
Its

ELECTRICAL TRANSMISSION OF INTELLIGENCE)

AND OTHER ADVANCED PRIMERS OF ELECTRICITY,
treating on the telegraph, telephone, etc.
ton. 330 pp. 88 illustrations. Price $1.00.

Work Published, Sent on Receint

510 MARQUETTE

By

E. J. Hous-

of Price-

BLDG.. CHICAGO.
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Telephone Hand-Book
BY HERBERT LAWS WEBB.

G)ntainmg a Chapter on '^Recent Progress^' which brings
practical book UP-TO-DATE.

The

"

General Principles of

this

'

Telephony
Are

The Telephone Hand-Book

No

deals

Now

Well

Established,

with them.

matter what kind of Telephones and Switching Apparatus you use,

or expect to use,

YOU WILL FIND
It is

a Practical

IT USEFUL.

Book

for the Practical

and

Man
for the Student.

PRICE $1.00 POSTPAID.

ELECTRICIAN PUBLISHING
5 JO Marquette Building,

CHICAGO,

CO.,

20, 1903

June
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS

i

^V

Is

ill

^Hvt

''

1 \

\\

afford

an excellent means for pumping water for House service, Hydraulic Elevator service
and Mills desiring an independent water supply, also for Mine Work and

Factories

\\

1 /

J i.^^

:

Can be
after

^^ Op

located wherever electric current

once

installed.

^^B

,1
fe^""

We make

is

^B
^S

DAYTON, OHIO,
New

York: 141 Broadway.

Manufacturers of

An Item worth considering at the present price
of coal Special designs
for ELECTRIC LIGHT and

FUSE

POWER PLANTS.

FUEL

ECONOMIZER

Sole maDafactarers in the U. S. A.

SENT ON REQUEST.
New

BOILER

BBND FOR

OUR
BOOK.

Compact, Economical, Durable.
High Pressures, wltb Safety.

NO

BRICK- WORK. Bent Tabes, Screwed
Joints, Gaskets op I^eaks.

NEW YORK SAFETY STEAM POWER

863 Broadway,

Buffalo.

Tube Sectional

-

End or
Side Fired

CO.,

Matteawan, N, Y.

EASY TO FIND WHAT

IBTPrallSt.,

00.,

THE GREEN

FUSES.

Our No. 14 Catalogue Just Out.

St.,

PURPOSES.

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
Bldg.

BIdg.

Wafer

Economizer" for detailed information.

Chicago.

attention

THE WORTHINGTOH

WIRE

3E8 Dearborn

or

SaIesAje[it8:PREDERICNELL, 97 Queen VIctoriaSt., London. Eng. E. P. AUSTIN, Smith BIk., Pittsburg.

JOINTS.
We make a specialty of FUSE WIRE and STRIP
tor TELEPHONE FUSES and INSTRDIIEN'3

IT

little

U. S. A.

New England

See
our free booklet "Green's

MAKES

no
:::::::::::::

and require

Chicago: 311 Dearborn St.

Philadelphia: 619 Arch 3t.
Cleveland: 1116
New Orleans: 304 Hennen BIdg.

--

LINKSJELEPHONE

YOU WANT.

:

THE STILWELL-BIERGE & SMITH-VAILE
"

FUSE WIRE, FUSE

BLOCKS,

:

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

CHICAGO FUSE WIRE
&MFG.CO.,

FUSES,

available,

steam and power

PUMPING MACHINERY FOR ALL

•If

g

:

WATER WORKS SUPPLY.

fl^/^

^

27

60

S.

Canal St., Cfilcago,

Hew

York.

Boston.

Philadelphia.

San Francisco.

YOU ARE UNDER HEAVY EXPENSE
The only way out
sell their

You
You
35

is

for electric

can pay your Fuel and Labor

can increase your

New

Write

electrical

LOCKPORT,
N. Y.

Mention Western Electrician-

our pamphlet.

Steam

Co.,

bills*

business.

Plants installed last year.

for

District

companies

to

exhaust steam for heating purposes.

We have the only Meter System^
We guarantee Results.

American

CO.,

III.

York.
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NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

FIVE

GOOD

BOOKS.

Suite

Electrician POBLiSHiNe

The Inspector
AND

Trouble Man,

^

By
;

A. E.

DOBBS.

'*4HM'«M't1MHl4[4f4f*f '**4l4Ml4mi4He4f^4f4HIA ^04M4HHMMHHMf4HM

Full of information and diagrams for the operator,

! exchange owner, exchange manager,

inspector, trouble

man, lineman.
A complete description of telephones and their
t troubles. How to find and remedy them, together
with working plans for exchange construction, complete
with diagrams of all up-to-date telephones and switchboards.

This

and

for

is a practical book, written in plain language,
anyone interested in telephony.

Mailed anywhere on
receipt of pric*

No

technicalities.

.

.

.

ONE DOLLAR.
Substantially bound

in cloth.

<^MH(**4l04f4l*4HM4f*^ <4f<(***-*****'*4f***^ W*4f*^f*'**'0*^f***^

ELECTRICIAN PUBLISHING
510

June

MARQUETTE BUILDING, CHiCAQO,

510 Marquette

Co.,

I

CHICAGO,

Building

ILL,

20, 1903

ONE
DOLLAR
EACH.

SUBSCRIPTIONS.
With January ist bega.i the thirty-second
volume of the WESTERN ELECTRICIAN, and
during 190^ it will complete its sixteenth and the
first half of its seventeenth year, the paper having been founded July 2, 1887, and continued
under the present management for this entire

We

guaranty of the
pledge the best efforts of
an experienced and competent staff to the constant improvement of the paper.
The WESTERN ELECTRICIAN is published
for the purpose of assisting everyone interested
It is a general electrical and scientific
in the art.
paper, and gives to its readers all the latest news
and keeps them thoroughly informed of everything that is going on in all the different departIts
ments of the electrical and allied fields.
technical and scientific articles cover all the latest
inventions and improvements and keep the reader thoroughly informed of all that is new in the
Its special articles, written by the most
art.
prominent authorities, as well as its general articles, are of the highest order, and no interested
person can afford to be without the paper.
period.
future,

and

offer the past as a

in addition

SUBSCRIPTION PRICE PER YEAR OF PIFTV-TWO NUMBERS

In the United States
In Foreign Countrle*

$3.00
5.00

SAHPLE COPY FREE.

CO.,

ELECTRICIAN PUBUSfflNfi COMPANY,
Suite 510 Marquette Building,

CHICAQO, U.

S. A.

June

20,
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LOW

LARGE STOCKS

%SDAR

WHITE AND

CHICAGO LUMBER
DUGALD

C.
a.

JACKSON, C.
JACKSON, M.

C.
E.

AMERIC*N INSriTUTC OF ELECTHIC4L ENGINEERS
AMERICAN SOeiEVY OT MECHANICAL ENGINEERS
AMERICAN SOCIETY OF CIVIL ENGINEERS

ENGINEERS

A
I ^1"
VI
Alt!
Alll
WIbH II P

MINNEAPOLIS, MINN.

ELECTRICAL

AMERICAN" ^Z'°^

PURPOSES
PLAIN OR
ENAMELED.

BURMAH SUTE
PORTLAND, ME.

THE MONSON

EXPERTS.

MADISON, WIS.

POLES

& COAL CO.

II29-50-5I LUMBER EXCHANGE
WILLIAM

PRICES

CO.

ARE THE BEST. Send

TURN-DOWN LAMP
Teaches people to use more current by turning
lamps down instead of out.
Write for detailed information.
PHELPS CO., 50 State St., Detroit, U. S. A.

lor descriptive Circular.

Absolutely Non-infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
\'\

EST'D 1819.

%. Clinton St.,

Chicago,

III,

TELEPHONE POLES
(WHITE CEDAR)

—Prompt.
Quality:— Best.
Sizes: — Big or Little.
Prices: —Right.
Shipments:

LET us QUOTE YOU.

HALL
Loading Poles

In

L.

BROOKS,

TOMAHAWK,

one of the Hail L. Brooks Yards.

WIS.

LARGE STOCK.

MICHIGAN WHITE

KELLOGG SWITCHBOARD & SUPPLY

PROMPT SHIPMENTS.

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN (PUBLISHING CO.,

ELEOTRiCITY FOR EN6INEERS
4k-

CO., Chicago.

510 Marquette

Building,

-

-

OHIO.

' "-*»^^^-'.^.-*^«^'-.^--*--.'-*'^-^-'-^''^*^^-*>--^-- ^^-^^~MLm.^^^.M^.,^m,^^^

BUY

DIRECT

FROM

THE MANUFACTURER.

AERUL AND UNDERBROUND CABLE BOXES.
Special attention to details. Just as good ten years from no\v as to-day.
Absolutely n-ater-tight. Gnaranteed the finest box in the market.
are made of 15^-inch finished lumber,
tongued, grooved and white leaded, doors
framed, hinges and locking device bolted and riveted.
Painted two coats of asbestos paint inside, two coats of
white lead outside; can be furnished with any make of
terminal head.
Lock nut cable terminals, lightning arresters or combination cable terminals and protectors.

Our cable boxes

all

joints

St.

We

Brackets.
Order our CALPA insulator pins, substitute for locust.
Special insulator pins for high voltage transmission
lines.

,----.

898 to 902 35th

Used by the largest telephone companies.
also manufacture Cabinet Work for Electrical Construction of Every Description, Cable and Terminal
Boxes, Linemen's Tool
Boxes Cross Arms, Pins,

J.

IMOBL-ETT

CHICAGO,

ILL.
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CEDAR POLES
Prom e FMt to 70 Feet.
SPECIAL PRICES ON SMALL POLES.
I

CM. WORCESTER CO.
SUITE IZ06 TRIBUNE BLOG. CMICA60.

i

<N*t^*'*'

IC

\J

^.

&*>

:«^'>\.4f;^<^^v MORSE

CEDIR

Cedar

CO.,

SACINAW, MICH.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Slock Constantly on Itand

When

IDAHO POLES

CEDAR

8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. long,
7 in. and up tops. Must be moved.

POLES

WRITE
Poles.

Alicliigan

MM

White Cedar

Write for Prices.

FRANCIS BEIDLER &
5 9 W. 22d
1

St.,

PRICES
CO.,

Chicago,

on

Fiquring

CEDARS POLES

CEDAR

Large stocks

Poles

A. P.

III.

HOPKINS &

LKEY

PeNDLeToN

al&'l
PRODUCERS. MlNNEAP0LI5,MlNN.

CO.

ESCANABA, MICH.

Central Manufacturing! Go.
Chattaiooga,
Teen.
Mfrs. and
Dealers In

M.KLEIN & SON,

LINE BUILDERS'

TOOLS.

Our Tool Book

tells about tbenL
Get
It ti of Interest to all liDemen.

»copy now.

YEARS'
TEN
MAKING
EXPERIENCE

FREE.

Headquarters for Linemen's Tools.

yATHIAS KLEIN

enables us to

& SONSrcSd'aTiH"'"

better,

fit

IN
know what we are

better,

and

best that grows.

last ioneer

Yellow Plae,
OtesB Arms,
Loeist Fins,
Ou Flag, Electiutl Uosllings, Oak BigelEetB.
LABOE -STOCKS UN HAND.
DeUvered prices quoted. F. O. B. cars, your oicy,

LOCUST PINS

talking about

than others.

when we

assure you that our pins will shed water
Is a difference In timber.
Ours the

in

Then there

CAROLINA LOCUST PIN & MICA

any quantity.

CO., Franltlin, N. C.

aniiiiimtiiniuiuuu muiniiiinimiiHnit nuMmiiimi it iiiimiuiiuiiiimi uiimiiiiiig

RECOGNIZED AS THE BEST POLE
FOR TROLLEY LINES.

JUNIPER

The Standard Pole & Tie Cor,

POLES.

505 Venezuela

aftt>TT n WTTn w nnnTTTT nTT WffH TTTTn»T W »

POLES

THE

0. C.

LUMBER

CO.,

POLES.

{Ta^eWHITEI^'itl

to

ft.

PACE & HILL CO.

Chemical Building.

POLES

TIE

COMPANY, '^'""'ir.ToX'aichr'"""'

CO.,

-

Main Office, DENVER, COLO.

TIES. POLES, TIES, POSTS. ™V.Sffi,"ir"

Eleven Pole Yards In Michigan.
Wholesale Producers for 20 years-

PRODUCERS.

READ THE

STANDARD

PINE AND FIR.

I
1

WESTERN LUMBER & POLE
STERLING & SON,

ARMS.
LONG LEAF

YARDSYARDS. 'DAHO.
MONTANA.

I23S Guaranty BIdg.
PMINNEAPOLI8, MINN.

MONROE, MICH.

City.

IDAHO
CEDAR POLES.
LOW PRICES. LONG LENCTHS A SPECIALTY.

of all sizes.
Let us quote you prices.

C.

New York

CROSS

ST. LOUIS.

80

BIdg.,

HM >T W TT WWH T H T ff TT ffH TTI » flT> HHT ff fT HW T6

& JENNINGS,

WHITE CEDAR.

VULCAN MICH.

IDAHO CEDAR up

W.

TT

BERTHOLD

WRITE FOR PRICES.

(WHITE CEDAR.)

m

W«

want your Inquiries

aiwai^s^.

ELECTRICAL PAPER.

ENQUIRE OF EITHER.

SUPERIOR CEDAR & LUMBER

CO.,

""lAi^lT.^'

June
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ii

CEDAR--PDLES
LINDSLEY
BROS. CO.
(MICHIGAN POI-ES) CHICAGO.
ADDRESS

r

A

CO.
THE LINDSLEY BROS.wash.

(western poles

INqUIRIES TO QENERAI- OFFICES

Southern Cedar
NO ROTTEN BUTTS.

Fighting Cliance

spdkane.

)

TRIBUNE BLOB. CHICAQO.

Are the Best.

POLES

D.W. PHELAN,
277 Broadway, New York

is all we ask, and unless you are away "out West" or "down
South," we'll land your Pole order.

i
t

We don't quit until the order is shipped and delivered,
and sometimes not then. (Maybe it will be about time then
a duplicate order. We get a good many.)

for

CEDAR POLES AND POSTS

Send us vour name and GIVE US THE
'FICHTINC CHANCE.' Send it to-dav.

•»

*

W^ MUELLER COMPANY

•

Main Office

MALTBY LUMBER COMPANY,
509 Phoenix Block, Bay

S

Also

Room

iEii-i£-l3

MoKQuette Bu/ldins

CHICAGO.

City, Micliigan.

616f Opposite the Elevator on the Convention Floor.

IDAHO, WISGOMSIN,

MICHIGAN

......

CEDAR POLES

FOR TELEPHONE, TtLEGRAPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IS IDAHO AM> AT WASHHIKN. PI.IM.MKK AND BKLI-K, WIStONSlX.

JOHN.

IPa^^uWa^

H.

FOWLER

GENERAL OFFICE: 1705 FISHER BLOG.. CHICAGO.

(Ww<^Xo>A<U/ §>M>^tWiftV

POLE DEALERS ADVERTISING

THE

WESTERN ELECTRICIAN OBTAIN MOST EXCELIN

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

D
n«:*.r
Branch
OBices.
,,

^MTW

.

i
-

Washburn. Wisconsin, and
spot,„e. Washington.

SeC

^Aodv^CAM/ ftA\airwWoWXt^v.

YARDS AT:
DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
Write Us for DelUered Prices.

feAciv/AOvWrv^/^Xc^.

ll^'-t^kl^?'!''
CEDAR POLES
UPON
SPECIAL PRICES

APPLICATION.

A. E.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

Minn.

BUY YOUR POLES FROM FIRST HANDS-THE PItODUGER.
Di Ml

-WALKER, MINN.,
KERRICK, MINN.,

FOWLER- JACOBS GO.

FULMER LUMBER Gdj

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber of Commerce, CHICAGO,

ILL.

bank bldg., Chicago.

YARDS AT:
DULUTH, MINN.,
HIBBING, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY
BROS.' SPUR, MINN.
•
Idaho Cedar Poles shipped djrect from Idaho
Oregon and Washiifigton.
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SCALE
Dearborn
IF

WE

IN

June

20. 1903

YOUR BOILERS MAY PUZZLE YOU,

Vegetable Boiler Compounds Will Give You a Satisfactory Solution.
HAVE'NT ANALYSIS OF YOUR FEED WATER ON FILE, SEND GALLON SAMPLE.

^WT3
\A^MI.

27-34 RIALTO BUILDING, CHICAGO, ILL.

tc^G^K^, r>raslcien«

*•*

Telephone: Harrison 3030 and 3031.

(Commutators,

t

after two or three years' usage
with Dixon's Graphite Brushes, show surprising
freedom from wear on account of the perfect smoothness of the Dixon Graphite. Ask for booklet 125-m.
JOSEPH DIXON CKVCIBLE COMPANY.

Jereey City. N.

mm

ELEVAHNG,
CONVEYING,

JEFFREYtS:

FOR CATALOGUE,

P

[

11131

A GOOD COMBINATION,

J.

THEJEFKREYMFG.-CO.
COLUMBUS, 0.

ARE YOU LOOKING FOR MONEY?
If so,

buy WALRATH QAS OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It will produce as good a commercial light as Ihat oE an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Keliable.
bend for Catalogue W.

MARINETTE IRON

WORKS MFQ.

CO.,

MARINETTE, WIS.

AGENCIES—
801 Fisher Building, Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Plllsburg.
MacKay Engineering Ck)., 149 Broadway, New York.
Mackay Engineering Co.. lOO Boylston St.. Boston.
Strong, Carlisle

Live

& Hammond

men

A STRONG, DURABLE AND EFFICIENT FAN;
A MOTOR OF SUPERIOR CONSTRUCTION AND
EXCEPTIONAL LASTING QUALITIES-OPEN OR
ENCLOSED, HIGH OR MEDIUM SPEEDS, AS
DESIRED.
A SATISFACTORY OUTFIT FROM THE
DEALERS' STANDPOINT BECAUSE OF THE
EXCELLENT SERVICE IT GIVES THE USER.
CATALOGUE 40Y ON REQUEST.

Co., Cleveland.

read the

WESTERN ELECTRICIAN

I

Each Week. Do You

?

AMERICAN BLOWER
NEW YORK.

REGTRADEMARKs

1

Jhe Rhosphor

BookPROMPTOrders

INGOTS.CASTINGS.WIRE.RODS.'SHEETS.ETC
-

'

//,\^

'

!^

LONDON.

Bronz E SmeltingCo.Qmited

i220o Washington AVE..PHILADEL.PHIA
"ELEPHANT BRAND PHOSPHOR-BRONZE^

]

CO., DETROIT.

CHICAGO.

DELTA METAL

CASTINGS, STAMPINGS «nd
ORIGINAL AND Sole: MoKERs

Electrician Publishing Co.,

FORCINGS
IN

1^

•

Suite

BUY YOUR BOOKS

ATTENTION.

GIVEN

610

Marguette BIdg.,

FEOM THJD
Electrician Pub. Co.. 5

Marquette BIdg., Chicago*

1

CHICAGO.

All roads lead

SAMSON TURBINE
The

SAMSON

has a

er turbine of the

same conditions.

QUICKER SPEED than any oth-

allows

ail

to

Kome.'

business in

New York

tend toward

Grand Central

Station.

same dimensions, operating under the
This

is

a decided

advantage because

LIGHTER and consequently
CHEAPER TRANSMISSION MACHINERY
it

And
seems

to

the use of

This great

huildin*^,

which covers

the space of four city

blocks, be-

comer of

ginning

at tlie

and 42d

Street,

is

4th

Avenue

the Metropolitan

terminus of the

WRITE DEPT. D FOR
CATALOG.

JAMES LEFFEL &

CO.,

SPRINGFIELD, OHIO,
U. S. A.

NEV YORK CENTRAL
and

is

LINES

the center of the hotel, resi-

dence, club and tlieater district of
the second city of the world.

MECHANICAL
THE ONLY KNOWN METHOD

reach

by the

OF

KEEPING BOI LE RS CLEAN A ND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER

WR.MA50N Manager.

4-13

it

New York Central.

A copy of the 40-page
-

,,,

CO.

WESTERN UNION BUILDING. CHICAGO.

To

see that your ticket reads

Illustrated cata-

logue of the "Four Track Series," New
York Centrals books of travel and education, will be sent free, post-paid, to any
address on receipt of a postage stamp,
by George H. Daniels, General Passenger
Agenl. New York Central A; Hudson
River Railroad, Grand Central Station,
New York.

June
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Announcement
The Westinghouse Air Brake Co.'s
New Multiple

Unit System of Electric Train Control

is

the simplest,

the safest, the most compact, the most reliable, the most economical
of all in use.

All other

Observe

Now you

see

systems are cumbrous and complicated.

how

space our system occupies
on a Railway Car.
little

why we

speak

of

the "Turret" Controller.

Our new controller is in the little turret under the car.
The circuit=breaking power of our turret controller is fifty times
greater than that of any other controller.
Our turret system has other advantages— greater blow=out
capacity; greater uniformity of action;

unequaled arrangement of

an automatic accelerating device. There are more advan=
tages than can be told on this page.
Another new Westinghouse invention is the Automatic Coupler,
which in one operation couples the air=brake hose, the Multiple
Unit connections, and the lighting and heating connections.
contacts;

We invite

Railway
Pittsburg works.

Officials to inspect these inventions at

our

,
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Westinghouse Instruments
The Recognized Standards
For Alternating and Direct Current Circuits

Type a Ammeter, Alternating Current

Type G Voltmeter, Alternating Current

Type F Voltmeter, Alternating Current

Type F Ammeter, Alternating Current

Illuminated Dial

Illuminated Dial

Alternating Current

Type E Ammeter, Direct Current

Type E Voltmeter. Direct Current

Type F Polyphase Wattmeter,

Type F Slngle-Pbase Wattmeter,

Illuminated Dial

Illuminated Dial

Alternating Current

RtCT CURRe^

/
;

WESTINGHOUSE

^

Electric a:M'Fc.Co.

'PITTSBURC.PA.U,S.A.

I,

Wesiingho'useEuec&M'f'cCo. I

/

'VOLTMETEP'

^^^
Type D Voltmeter. Direct Current

Frequency Meter

Type D Ammeter, Direct Current

Power Factor Meter

Type C Voltmeter, Alternating and
Direct Current

Static

Oround Detector

Type C Ammeter, Alternating and
Direct Current

Synchroscope

For Particulars Address

Westinghouse Electric
Sales Offices in all Large Cities

&

Mfg. Co.,
Pittsburg, Pa.

June
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INDUCTION
INTEGRATING

WATTMETERS
TYPE K
SEPARATE SEAL PATTERN

20th CENTURY

LAUNCHES
When
ing,

6g^uringon your summer outwe know you will be in want
some description, so

of a boat of

you can enjoy yourself and obtain
benefit of your vacation.

the

so LET us FIT YOU

OUT.

RACINE BOAT
MANUFACTURING COMPANY

COMPACT AND SYMMETRICAL
ACCURATE

AND

SENSITIVE

EASY TO INSPECT OR ADJUST

HARD TO TAMPER WITH OR STOP
TERMINALS SEALED IN SEPARATE CASE

BOX
•

13,

RACINE, WIS.,

The. ideal gentleman's pleasure

The finest lavmch that floats.
Speedy, safe, simple and reliable.

craft.

U. S. A.

FORT WAYNE
ELECTRIC WORKS

15 FT. FISHING LAUNCH, S150.00

MAIN OFFICE AND FACTORY:

FAMILY LAUNCH, 200.00
35 FT. CABIN LAUNCH, 1,500.00

FORT WAYNE,

16 FT.

Send

10 cents for 80-page illus-

trated catalogue giving the truth
in detail

about the best boats

built.

BRANCH

IND.

OFFICES IN PRINCIPAL CITIES

WESTERN ELECTRICIAN

36

June

20,

1963

VULCANIZED FIBRE
ALLIS-GHALMERS
CHICAGO,

REYNOLDS

1

CORLISS
ENGINES
For

All

Power Purposes

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

RIEDLER

PUMPS AND

tubes, rods

1 VULCANIZED FIBRE CO., Wilmington, Del.
H
The Bossert Electric Construction Go.
MANUFACTURERS OF
1
STEEL OUTLET AUTD JVWCTIOIV BOXES,
1 SWITCHBOAJ{JI>S, PAHnBL BOARDiit, SWITCHES, KTC.
1
H
H ELFXTRIC HEATING APPLIANCES
-

U. S. A.
Sole Builder*

Reynuld5 Corliss Engine.

Highest grad« for electrical iosulalion and mechanical purpoaci, in shectif
and special shape*.
Catalogues and lamples on application.

CO., 1

AIR COMPRESSORS.

....OF

H

ALL

KINDS....

AMERICAN ELECTRICAL HEATER COMPANY,
"

ataiogue

17 and IP Spencer Street,

.

DETROIT, MICM.

»»

ii

DIAMOND H
SWITCHES
FOR ELECTRIC LIGHTING.
MANUFACTURED BY

THE HART MNFG. CO.
HARTFORD, CONN.

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
LAMP CORD.
MAGNET WIRE.

BNGIKES NfOTORS
GBKBRATIKG SETS
STEAM
HBATIKG
VEKTILATXNG Apg>
M£OiAKXC^^J^K^X
'

ROEBLIND
POWER CABLES.

TELEPHONE CABLES,
OFFICE WIRE.
JOHN A. ROEBLING'S SONS CO.,
i-

TRENTON,

AGENCIES AND BRANCHES:

iBIack
Diamond
4^Est.

File

Works It

CHICAGO.
PHILADELPHIA.

RIALAK'D PUBLIC BIHI DIK'GS OrAII- CI AtiHI

Special
Prize

Gold Medal
at Atlanta,

1895.

AKF. OH U\\,V. fS KTKIIV JLEADIXtii BARDWABE
^ OrB UOODH
STOIce I\ TUE I'MTKI>
AM» CAXADA.
IST.'lTEtt

4rt

I
T^

G.

&

H.

BARNETT COMPANY,

PHILADELPHIA, PA.

^

{jy

o nuE

|
^

CLEVELAND.

ATUNTA.

^f^ HE/vTING S VJilNTILATJNG
'

l>«t:».

N. J.

NEW YORK.
SAN FRANCISCO.

-

y^ n.

^..-y

.<^

COM

jr^>-

iF'F'ALO.J^.'V. C7x-/<

'.^l

Vol,

nXII.

$3.00 Per Arrui.

GHICASO, JDNE

SlS^,^i 'Si^Xs:c^!^£l

A»a>ri» a Pnnv
UUrTi
lU UEITS A

Entorf-d At Chicago Postoflloe as
mftilmatterof the second ctftS3.

27, 1903,

SIIVIPLEX WIRES ANDCABLES.

N.

Ifl

Rubber

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

^^^ Simplex Electrical

"'"r.^hixso"""
Monadnock Block, CHICAGO.

Co.,

TiiKDr

I.

CRESCENT RUBBER INSULATED

WIRES AND CABLES

Hedal' for Bnltber Insulation.

IVatlonikl

Code standard.

CRESCENT INSULATED WIRE AND CABLE
"»"> <"••"

M^IarwjIy'street.

CO.,
TRENTON, «. L

Factory.

anil

Sole Manufacturers of

TRADEMARK.

Qkonite Wires, Okonite Tape,

Manson Tape, Candee

THE OKONITE
Sh":i'e*;. f

R.

M*n«

THE STAXDAKD FOB
BVBBFB IKSUIiATIOK.

SISiTiltt

Co.'i

OFFICI AND FACTORY: BRISTOL.

18S9—Paris IBxposition,
Medal for Bnblier Insalation.
1893—liVorld's Fair,

;i.oN/x

^Oi

RUBBER COVERED
'WIRES iBk.ND <»A.BI-KS.

BOSTON, MASS.

lO State Street,

I

Ofi

llU«

National
India

R.

1.

Vll

CO., Ltd.

253 Broadway, New

""'s'"-

STANDARD UNDERGROUND CABLE CO.

""p^Sr Wires.

322 The Rookery,

York.

Westlnghouse Bldg.,

Mills Bldg.,

66 Liberty

New York

Pittsburg.

Chicago.

Geo.T. Manson, Gen'l Supt,
W. H. Hodglns.Secy.

1225 Betz Bldg.,

St.,

Philadelphia, Pa.

City.

10 Post

San Francisco.

Office Square. Boston.

BARE AND WEATHERPROOF WIRES AND CABLES.
Rubber Covered Wires and Cables.

INDIANA RUBBER AND INSULATED WIRE CO.,

Underground Cables

for all Purposes.

MANUFACTURERS OF
Paranite Rubber Covered Wires and Cables,
UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE;

TELBPHONe, TBLBORAPH AND PIRB ALARM CABLB6.
All

Wires are tested

TURN-DOWN LAMP

JON£SBOBO, IND.

at Factory.

Teaches people to use more current by turning
lamps down Instead of out.
Write for detailed Information.

PHELPS

CO.,

50

PDOENIX GLASS CO.
MANUFACTURERS OF

GAS AND ELECTRIC

State St., Detroit, U. S. JL

6L0BES,_SBADES,

" SAFETY

THOUSANDS

"

RUBBER COVERED
WiRE AND CABLE

IN USR.

Bipolar and Multipolar Motors
from t4 to 50 horsepower. Dyna'Imos from 10 lights to 700, We sell
,

^or rent.

Good

profits for agents.

In

B. CHICAGO
AUST'IIM
A OO.,
REPRESENTATIVE.

THE SAFETY DTSUI/ATED WIRE & CABIiE
Z.rB£BTX STBEET.

114-116

WORKS: layonne.N.i.

NEW YORK
lU. 116

&

MAIN OFFICE:
IIS Liberty St..

]yESTIIH

New

Platinum

CO.,
H. T.

AMERICAN PLATINUM WORKS
Formerly C. F. Croselmire.

CHAS. ENGELHARD, Gen. Mgr.
Sew

and Splicing

BR/iNCHES:

York.

I

CHICAQO:

BOSTON:

SAN FRANCISCO:

1

192 Desplalnej St.

I Otis St.

33 Second St.

SILVER-PLATED

In^irnmenJ Co.,

NEWARK,

N.

MIRROR REFLECTORS.

J.

Stasdd

Portable Direct

Voltineters,

MiliiKoltaeters,

Amineters,

Mllamiiieters,

A

Kdis^

fiat

Voitammeters,

Its

Portable Balvanometers.

tions.

Used

in stores, etc., for

general illumination.

GET OUR PRICES.

Century Works. Lewis-

bam.
?*"«- Fraxce-E. H. Cadiot. 12 Rue St. George..
York Office^r4 Cortlandt St.

Sfcw

plate

it

Convex, re6ecting slightly below the horizontal in all direc-

able Laboratory Standards are still better
Our Station Voltmeters and Ammeters are
unsurpassc-d in point of extreme accuracy and
lowest consumption of energy.
Beelin— European Weston Electrical Instrument Co.. Rillerstrasse No. 8S.
Bros.,

considerably.

mirror

most effective and
pleasing, and always as good as
new.

Our Portable Instruments are reco^lzed as
The Standard the world orer. The Semi-Port-

Loxnos— Elligtt

the light

silver-plated

Hoiog makes

Bround Detectors and Circuit Testers,
Oiimmeters,

Reflector, for use with

"^fl any system of incaadescent electric light, where it is desired to

pread

for

Compounds.

INSULATED WIRE COMPANY,

Weslos

Weston Portable Galvanometer
Bridge Work.

Jersey R. R. Ava., Newark, N. J.

Raven Black Core.

TRADE-MARKS on our tags. We also manufaclirro Crimshawand Com petition Tapes

ElecMGal

Waverly Park,

Purposes.

all

SCRAP PURCHASED.

Raven White Core.

CrImshaw.
pass inspection and carry theabove

Chicago.

York.

Sheet or Wire for

251 (0 25S

ALL OUR WIRES

Hew

PittsbMg.

The Hobart Elec.Mfg. Co., Troy, Ohio

FOR EVERY ELECTRICAL SERVICE.
IS/I.

Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOQUE.

American Reflector

&,

Lighting

271-273 FRANKLIN STREET^ CHICAGO.

Co.,

WESTERN ELECTRICIAN

June

1905;

27,

=THE=

GORDON CELL
Most ecorvomicedly ma^irvtained prima.ry
ba-ttery tnaLde.
GuaLraLtiteed lorvg life

Various types
adapted for

and

aLtid

efficiency.
sizes especia-lly

Telephone*
Telegraph,
Fire dLnd Police Alarms,
R.aLilroaLd Signatls,

Gas and Gasoline Engine

Ignition,

Etc., Etc.
ASK

FO-R CATALOCX/B.

GORDON BATTERY COMPANY,
NEW
439-445 Ea.st 144tK

.

St..

.

.

YORK.

.

1

IsCHEEFFER INTEGRATING

WATTMETER
TYPE E FOR ALTERHA TIMO CURRENT

TYPE F FOR DIREOT OURREMT OIROUITS

DUST AND BUG PROOF
IMPROVED CONSTRUCTION
TYPE

TYP£F.

E.

Moving part* »ro oxtremely
Insuring a highly nensltlvo

light.

mnd aO'

curate motor.

WRITE FOR PRICES AND OESORIPTIVe
UTERATURE.

DIAMOND METER
COMPANY,
ALTBfUMTme OURREHT.
I

M

III

III

II

Peoria,

#//>,

U. S. A.

DIRECT CURREMT.
I

III

III

I

f

—

June

27,

1

WESTERN ELECTRICIAN
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TheElectric StorageBatteryCo.
PHILADELPHIA
MANUFACTURER OF THE

'Cbloribe
For

Hccumulator
Power

Isolated Lighting and
Fire Alarm, Telegraph, Train Lighting, etc., etc.

Central

Railways,

Electric

Stations,

Stations,

PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST.

-SALES offices-

New York,
100 Broadway.

Philadelphia.
Alleshenv Ave.
and 19tb St.

St.

St. Lone.
Wainwrlght Bldg.

Baltimore,
Continental

Chicaqo.
Marquette Bids.

Boston,

60 State

San Francisco,
Wevada Block.

Cleveland,

Tokonto, Canada,

Citizens' Bldg.

caTiadlan General

Trust Bldg.

Havana, Cuba,
Greenwood. Manager,
34 Empedrado St.

G. F.

Electric Co., Ltd.

Generators
for

Lighting,

Direct Current

Up

W.

to 1000 K.

Alternating

Power and
Railway Service

Ballt In Capacities

Current

Built in Capacities

Up

ISOO K. W.

to

Company

National Electric
Successor to

CHRISTENSEN ENQINEERING CO
Chicago : Old Colony Bld^.
PIttsburs: QellaUy & Co., Times Bldg

We

250 K. VV. o-Phase Allernator.

San Francisco.

Milwaukee

|

Seattle,

&

Kllbourne

Clark Co.

!

always carry a large stock of

CARBONS

WEATHERPROOF WIRE
for

prompt ibipments.

GONSUMERS CARBON

Samples

and prices on application.

&

AMERICAN INSULATED WIRE
AMERICAN BRAND

Main Office and Factory:
241-247 S. Jefferson St.. CHICAGO,

fEATMERPROOF WIRE AND CABLES

An INCANDESCENT LAMP represents a
vigilance In cutting costs to a

A.
408

N. J. R. R. Ave..

Carbons
and skilled workmanship,

NEWARK, N

witii

poor materials.

This explains

iiie

popularity of

INUIVI

NEW YORK.

120 LIBERTY ST.,

for all purposes.

sold at a price 10 low as to necessitate eternal

is

It

A successful lamp maiuficturer can not afford to ex^riment

K R & O

and

of all kinds

CO.

A.

ILL.

large Investflieni at capital, ingenuity

minimim.

LANCASTER, OHIO, U.S.

CABLE CO.

We buy

ana

Refine

Platinum
Scrap also.

ALPHABETICAL INDEX— TO ADVERTISEMENTS.

—
ikron Smoking Pipe Co
Alien Company, L. B
...... 17
.

Company

iUlis-Clialmers

.

32

Chicago & Alton Railroad.

..

C.&N. W.R.R
Chicago Die & Electric Co.

.—

19
.

.21

AJphaduct Mfg. Co
18
American Battery Co
American Blower Company. .28
American Conduit Company. 7
—
Amer. District Steam Co
Amer. Electrical Heater Co..—
Amer. EL Telephone Co... 12, 21
American Electrical Works.. 17
Amer. InsuL Wire & Cable Co. 3
American Platinum Works. 1
AmericanRefl.& LlghtingCo. 1
Amer. Steel & Wire Company 6
American Stone Conduit Co.. 7
Arnold Elec. Power Stat. Co. .24
13
Automatic Electric Co

Chicago Edison Co
4, 18
Chic. Fnse Wire & Mfg. Co. .—
Chicago Insulated Wire Co..—
Chicago Lumber & Coal Co. .25
C. M. & St. P. R. R
Chrlstenseh Engineering Co. 3
Clark WireLTel& Tel Co.,T.E.13
Columbia Incand. Lamp Co..

Badt.F.B

Crumb & Company, W. H .... 24

—

Baker
Baker

24

& Company
&

Co.,

3

W. E

Bamett Company,

24
G.

&

H... .32

Beardslee Chandelier Mfg. Co. 16
26
Beldler & Co. Francis
26
Berthold & Jennings
,

BisseU,G.W

24

Bossert El. Construction Co. .23
25
Brooks, Hall L

Brown, Chas. L
Bryan-Marsh Company
Bryan, Wm. H

24

—
Si

Buckeye Electric Company..—
32
Buffalo Forge Co

P
F

Burch, Edward

24

Butterfield, J.

24

7
Camp Company. H. B
Carman & Co., Charles Whit24
ney
27
Carney Bros. Co

Carolina Loc. Pin A Stica Co. 28
5
Central Electric Co
Central Manufacturing Co .—
23
C.,B. &Q.E.R

.

—

Columbus Ins.Wire& Br. Co.l9
3
Consumers Carbon Co
Continuous Rail Joint Com23
pany of America
Coolidge, Marshall H

—

19
Crescent Co
Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Company .31

Cutler-Hammer Mfg. Co
Cutter Elec.

17

& Mfg.Company—

—

D. & W. Fuse Company
Dearborn Drug & Chem.WkB. 28
Diamond Meter Company ... 2
Dickey-Sutton Carbon Co
8
Diehl, Manufacturing Co
Dixon Crucible Co., Joseph.. 28

—

Duncan

Electric Mfg. Co... .15

Dustin Co., Chas.

E

19

iQ
Eccleston Lumber Co
Economical Elec. Lamp Co... 32
Edison Decorative & Miniature Lamp Department, .4. 16
32
Edison Mfg. Company
17
Edwards & Company
Electrical Engineer Institute. —
16
Electric Appliance Co

Electric Storage Battery Co.. 3
Electrician Pub. Company ... 30

Empire Wire Co
Eureka Electric Co
Ewing-Merlde Electric Co

15
8
.

.

.22

Faries Manufacturing Co
FarrTel & Const. Supply Co.U
Felt

& Co.,

Chas.

E

24

Field, C. J

7

"For Sale" Advertisements.. 18
Ft.

Wayne

Elec. Works., Inc. 3

Fowler, John H
27
Fowler-Jacobs Company
27
Franklin Eng. & Elec. Co ....

—

Fulmer Lumber

Co., D.

M

27

General Electric Co
8
General Incandescent Arc
20
Light Company
General Incand. Lamp Co
Gordon Battery Company ... 2
Gould Storage Battery Co .... —
Green Fuel Economizer Co..—
Gregory Electric Company ... 18
17
Hart & Company
12
Hart Mfg. Co
Hartford Steam Boiler Inspection & Insurance Co. .28
Hobart Elec. Mfg. Company.. 1
.

.

,

—

.

Hoffman,

G.

W

18

Holmes Fibre- Graph. Co
Hopkins&Co., A. P
Humplirey, Henry H

23

26
24

.—
Illinois Electric Specialty Co.—
18
Illinois Maintenance Co
lUinols Electrical Mfg. Co

.

Incandescent Electric Light
Manipulator Company
Indiana Rub. & Ins. W. Co.
India Rubber & Gutta Percha
.

.

—
1

24
InstUating Company
Intemat'l Corres. Schools....—
International TeL Mfg. Co. ..20

Jackson, D. C.

.i

W. B

25

Jeffrey Manufacturing Co. .. .28
Jewell Electrical Inst. Co.. ..—
17
Johnston, Thomas J

Kartavert Manufacturing Co. 32
Kellogg Switchboard & Sup-

Fahnestock Transmitter Co.. .20

STosr 01^fi»Ail£l«cl

ply

Company

10, 11,

25

Klein & Sons, Mathlas
Kohler Brothers

KokomoTel. & EL M.
Kuhlman Electric Co

26

24

Co.... 21
25

Leather Preserv. M. Corp....—
Leffel

&

Co.,

Leslie

&

Co., A.

James

28
21

Lindsley Brothers Company.. 27
27
Loud's Sons Co., H. M
23
Lowell Model Co

Macbado

—

& Roller

Nickel Plate Road
Noblett Co., E. J

Okonlte Company, The
Orne Electric Co
Osborn-Morgan Co

—

Standard Elec'l Mfg. Co
12
Standard Pole & Tie Co
26
Standard Tie Company
26
Standard Dnderg. Cable Co.. l
Standard Vitrified Cond. Co..i2
Stanley Instrument Co
15

16

Stanton,

Page&Hill Co

26

O. C.

Lumber Company

Paiste Co., H.

Bros..

W. N

McNamara

K

17

—

Brothers

—

—

&

Co.,

Murdock &

Eugene

Co.,

Wm.

J

Ins.

Phosphor-Bronze

S.

Co

28

M

Pittsburg Sewer Pipe & Conduit Co
7
Pittsburg & L. S. Iron Co
27
Porter Cedar Company
26
Pratt Institute

16

—

Racine Boat Mfg. Co

31

Raymond

15

III.,

Francis

Hugo

Reisinger,

23

Replogle Governor Works..
Reynolds, W. T
Roche, William
Roebling's Sons Co., J. A

—

—
14

1

N. Y. Safety Steam Power Co.23

XxK^eac o* A.ca.voxti»©i3=i©i:^t»

LeRoy

W

24

Sterling* Son, W. C
26
Sterling Electrical Mfg. Co.. 12
Sterling Electric Company... 20
Sterling Varnish Co., The... 23
Stewart Electric Co., John A. 19
Stilwell-Bierce & Smith- Valle

Company

23

—

Stow Mfg. Company
Stromberg-Carlson Tel. Mfg.

Company

9

Sturtevant Company, B. F...32
Superior Cedar & Lumber Co.26

Swedish- American Tel. Co.
Torrey Cedar Company ....
Turner Brass Works

.21

.26
17

Valentine- Clark Co., The ...26
Vulcanized Fiber Company. 32
.

18

—

Wire Co

1

17

Phillips Insulated Wire Co.. 17
Phoenix Glass Company
l

28

National Carbon Co
3
National Electric Co
Nationallndia Rubber Co.... 1
Supply
Co
18
Tel.
National
30
Nernst Lamp Co
15
New England Butt Co
23
New York Central Lines

New York

.-27

Eugene F

Pignolet, L.

25
Monson Burmah Slate Co
21
Moon Mfg. Co., The
27
Morse Cedar Company
Mueller Company, William.. 27

Munsell

27

16

18
Mechanical Appliance Co
Mechanical Boiler CleanerCo.28
Metropolitan TeL & El Co. ..21
18
Mica Insulator Company
24
Michaels & Hilly
19
Minnesota Electric Co

Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad

17

—

W

Phillips,

McBride Mfg. Co
McLennan <& Company,

1

T

Phelan, D.
Phelps Company

Matthews*

26

Paragon Fan & Motor Co
Perrizo & Sons

Supply Co.2l
Marinette Iron Wks. Mfg. Co.28
Elect'l

25

Norton Elec'l Instrument Co.—

25
Maley, Martin
Mai tby Lumber Company.. .27

Manhattan

28

15

.—

—
4

Wabash R. R
WaclarkWireCo
Wagner Electric Mfg. Co
Walsh's Sons & Companj
Warren Elec. Mfg. Co

26'
15

—

I8
14

Rooney-WeslburyEl.Lmp.Co.16
Rose Polytechnic Institute..—
Royal Trust Company
I6
Safety Ins. Wire & Cable Co. 1

Western Electric Company.. 13
—
Western EL Supply Co
Western Lumber & Pole Co. .26
Westlnghouse Air Brake Co. 29
Westlnghouse
Electric
&
—
Manufacturing Co

Sargent

Weston

32

—
Lunny
Sawyer-Man Elec. Company.—

Schott,

fit

W.H

Schureman

24

& Hayden

18

Shelby Electric Company .. .—
SimpleK ElectrlcalCo., The.. 1
Simplex Elec. Heating Co. ..17

Smith Co., S. Morgan
Sprague Electric Company.

See

23
.

.

7

P^Ljse &,

Electrical Inst. Co.

. .

1

Whitehead Machinery Co....—
Whltmore, A. E
27
Wllmerdlng, C. H
24
Wisconsin Central R. R
27
Worcester Company. C. a ... 26
Yost Electric Mfg. Co
I6
Yost Writing MachlneCo....—
—
Young, A. B

WESTERN ELECTRICIAN
L»*iWH"

WM

I

IP

HPII

June

WW

'W»HW»^H«W

'

1PnP»'iP*^*^ll"WW'll

27,

1903

ipipiiyi

PROVIDE FOR SUMMER OOMFORT EARLY-ORDER ONE OR MORE

;

PARAGON 1903
FAN MOTORS

1903
*

COMPACT

NOISELESS

NEW

NEW

STYLES

PRICES

EASY RUNNING

RIGID CONSTRUCTION

CALL AND SIE THEM OR WRITE FOR PRICES

CHICAGO EDISON COMPANY,
^^-^"^

—

—

139 Adams

- ^-•t*-^^

CHICAGO.

St.,

^^ki

iffltifiilfc

'~-*'^-*

EDISON TELEPHONE LAMPS
ARE THE

STANDARD FOR VISUAL SIGNALS.
They
lamp

is

save the exchange time

—
—
long— running

perfect

extremely

sure to

fit

sure to

burn.

The

Hfe

is

into years.

Be sure to get the

DECORATIVE

EDISON

and money because every

AND

EDISON.

MINIATURE

LAMP

DEPARTMENT

GENERAL ELECTRIC COMPANY.
HaLrrison,

CHICAGO OFFICE: Monadnock

New

N.

J.

Sales Offices in All Large Cities.

Block.

standard Specialties.

kept out of the sun. In a cool dry place, tbis cell
run down on the sbeU In two years, and at
the end o1 that time will be as good as other makes
fresh from the factory. To maintain Its superiority
to all others, no expense Is spared, and only the best
materials and chemical* are used In Its manufacture
//

will not

This cell will save the consumer money, because
a fewer number will perform a given amount of work
four times as long as any other cell of equal size.

^=s=.

^^.

)

'^&
ELECTRIC PLASHLiaHT

No.

1.

time s.
at all
A RE:liable light France
and England.
Patents Applied lor In U. S.,

SEND FOR CIRCULAR AND PRICES.
ELECTROMOTIVE FORCE, 1.52 VOLTS.
14 TO 18 AMPERES.
CURRENT,
DRY CELL.

CATALOGUE FOR THE ASKING

ROCHE,
WILLIAM NEW
No. 40

VESEY STREET,

YORK

CITY.

June

27,

WESTERN ELECTRICIAN
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OKONITE INSULATION
THE SOLID FOUNDATION

IS

UPON WHICH

Success is BuUU
TRADE MARK

TIJUl. M>uiK.

OKOIMITE \A/IRE:S— OABl-ES
OKOIMITE

nrAI»E AND IVIAIMSOIM

THEY MAKE A PLANT PAY DIVIDENDS.

E%#irD\/'TIJIM^
VbrfT inilllUi

FROM TELEPHONES
TO GUY ANCHORS.

PROMPT SHIPMENTS-

264=266=268=270
IT

FIFTH AVENUE

NEVER

Di3APP0iWT3

CHICAGO.

WESTERN ELECTRICIAN

New York

27,

1903

& Wire Co.

American Steel
Chicago

June

Worcestor

San Francisco

Denver

BARE AND INSULATED

ELECTRICAL WIRES
CLASSIFIED INDEX OF ADVERTISEMENTS.
Adinstera, Inc. Lamps.
Manipulator Co.

Inc. El. Lt.

Contractors and Electric
£.iffht Plants.

Westinghouse Air Brake Co.

Ft.

Wavne

Elec. Wks., Inc.

Anchors (TeL A TeL)
Matthews A Bro., W. N.

General Electric Co.
Sprague Electric Co.

Anniin dators.

Western Electric Co.
Westlnghouse Elec.AMfg.Co.

Wagner

Central Electric Co.

Edwards & Company.

Batteries and Jars.

Central Electric Go.
Central Manufacturing Co.
Eccleston Lumber Co.
Standard Pole A Tie Co.

Central Electric Co.

Edison Mfg. Co.
Edwards & Company.
Electric Appliance Co.
Gordon Batten' Company.
Roche. William.
Western Electric Co
Western Elec. Supply Co.
Bells, Burzers, Etc.

Western Elect. Supply Co.
Western Electric Company.

Cnt-Onts and Sivitches.
Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Cutter Elec. & Mfg. Co.
Electric Appliance Cu.
Ft. Wayne Elec. Wks., ine
General Electric Co.
General Inc. Arc Light (lo

Central Electric Co.

Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co

Belt Dressing.
Dixon Crucible

Co.. Jos.

Leather Preserver Mlg. Corp

Beltine.

,,
^,,
Leather Preserver Mfg. Corp

BlOTrers.
American Blower Company.
Buffalo Forge Co.
Sturtevant Co.. B. F.

Boats.

Racine Boat Mfg. Co.

Boiler Cleaners.

Mechan teal BollerCleaner Co.

Boiler Compounds.
Dearborn Drug

& Cbem. Wks.

Boilers.

rilinols Maintenance Co.
N, Y. Safety Steam eowerCo,
Whitehead Machinery Co.

Books. Electrical.

Electrician Publishing

Hart Manufacturing Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Cats.

&

Franklin Eng.

Dynamos and

Electro. Co.

JUotors.

Central Electric Co.
Chrlstensen Engineering Co.
Crocker-Wheeler Co.
Dustin Co.. Cbas E.
Ewing-Merkle Elec. Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Maintenance Co.
Mechanical Appliance Co.
Illinois

National Electric Co.

Schureman A Hayden.

Co

Sprague Electric Co.
Stewart Elec. Co., John A.
Stow Manufacturing Co.

Brashes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.
Western Electric Company.

Sturtevant Co., B. F.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.

Cable Haneers.

National Tel. Supply Co.
Western Electric Co.

Cables. (See Wires and Cables)

Carbons,

Electric Mfg. Co.

Cross-Arms, Pins and
Brackets.
Berthold A Jennings.
Carolina Loc. Pin A Mica Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Points and

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfe. Co.
Whitehead Machinery Co.

Economizers Fuel
Green Fuel Economizer Co.

Central Electric Co.

Chicago Edison Co.
Consumers Carbon Co.
Dickey-Sutton Carbon Co.
Electric Appliance Co.
National Carbon Co.
Reislnger, Hugo.
Western Elect. Supply Co.

Electric Heatins Appi.
American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric Railways.
Croclcer- Wheeler Company.

Castines.

Chrlsiensen Engineering Co.
New England Butt Co.
Smith Co., S. Morgan.

Circuit Breakers.

Badt. F. B.

Cutler-Hammer Mfg. Co.

A

Baker

Mfg. Co.
Elec. Wks.. Inc.

Cutter Elec.

Wayne

Coal and Ashes Handling Machinery.
Jeffrey Mfg. Co.

Coils and 3laenets.

Bryan,

P.

Bulterlleld J. F.

Co., Chas. E.
H.

Humphrey, Henry

Allen Co.. L. B.
Hart A Company.

McLennan & Co., K.
Condnit and Condnltn.

Jackson, D. C. A W.
Kohler Brothers.
Michaels A Hilly.

B.

Orne Electric Co.
tt Lundy.

Sargent

Alpbaduct Mfg. Co.
American Conduit Company.
American Stone Conduit Co.
Camp Company. H. U.
Central Electric Co.

Schott,

W.

H.

Stanton, Le

Roy W.

Wilmerdlng,

C. H.

Electrical InstriimentM.
(Recording and Testing.)

Con-

Central Electric Co.
Diamond Meter Co.

Duncan Elec. Mfg. Co.
Electric Appliance Co.

landard Vltrltied Cond. Co.
Western Elect. Supply Co.

Wayne

Elec. Wks.. Inc.
General Electric Co.
Ft.

V^xr

Roller.
Norton Elec'l Instrument Co.
Plgnolet. L. M.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co,

Weston

Electrical Inat. Co.

Electro -Platiner Mach'y.
Crocker-Wheeler Company.
General Electric Co.

EleTators- Conveyors.
Jeffrey Mfg. Co.

Ensrines,

Une.

GaB and Gas»-

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Engfines. Steam.
AUis-Chalmers Company.
Buffalo Forge Co.
Maintenance Co.

Co.

Buffalo Forge Co.

Central Electric Co.
Crocker- Wheeler Company,
Dlehl Manufacturing Co.
Edison Mfg. Co.

Chicago Edison Co.
Columbia Incan. Lamp Co.
Economical Elec. Lamp Co.
Edison Decorative A Miniature Lamp Dept.
Electric Appliance Co.
Ewing-Merkle Elec. Co.
General Electric Co.
General Inc. Arc Light Co.
Nemst Lamp Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

FUes.

Phelps Company.

& H.
Financial Institutions.
Royal Trust Company.
Fire Extlnsrnishers.
Barnett Co.. G.

Rooney-WestburyEl.Lmp.Co.

Sawyer-Man

Monarch Fire Appliance Co.

Fixtures. Gas and Elec.

D. Sc W. Fuse Company.
Electric Appliance Co.
McBrlde Mfg. Co.

Globes, Reflectors
Shades.

Amer. District Steam Co.

Heatins

and TentilatIng Apparatus.

American Blower Company.
Buffalo P'orge Co.

Sturtevant Co.. B, P.

Holders, Inc. Lampn.
Ltgbt

Insurance.

E.

H

Western Electric Co.
Westlnghouse El. & Mfg. Co.

Plates.

Turner Brass Works.

Nippers and Pliers.
Klein & Sons, Mathlas,

and

J.

Stromberg-Carlson TeL M. Co

Swedish-American Tel Co.
Western Electric Co.
Western Elec. Supply Co.

Tools.

A

Sons. Mathlas.

Western Electric Co.

Torches and Brazing Ap-

Hoffman, Geo. W,

Porcelain.
Akron Smoking Pipe

paratus.

Turner Brass Works.
Co.

Transformers.

Pofrer Transmission
Machinery.

Central Electric Company.
Chrlstensen Engineering Co

Jeffrey Mfg. Co,
Co., S.

Wm.

Co.,

Sterling Electric Co.

Klein

Polish (Metal).

Morgan.

Stllwell-Blerce Smith- Vaile.

Pulleys.
Smith

Co., S. Morgan.
StilweU-Blerce Smith- Valle.

Rail Bonds.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc
General Electric Co.
Gregory Electric Co.

Kuhlman

Electric Co.

National Electric Co.
Wagner Electric Mfg. Co.

Western Electric Co,
W^estern Elec. Supply Co.
Westlnghouse El, A Mfg, Co.

Trucks, Electric Car.
General Electric Co.

Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman A Hayden.
Stewart Elec, Co., John A.

Westlnghouse EL

A Mfg.Co

Turbine 8. "Water VTheel s
Leffel A Co., Jas.
Smith

Co., S.

Morgan.
Smith- Valle

Stllwell-Blerce

Tarnishes.
Sterling Varnish Co,

General Electric Co.
Gen'l Inc, Arc Lt. Co.

Vulcanized Fibre.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

WaterWheelGoTcrnors

Vulcanized Fibre Co.
Replogle Governor Works.

Schools and Colleges.
Electrical Engineer Inst.
Internat'l Corresp. Schools.
Pratt Institute.

V^'irelessTeLApparalus.

Rose Polytechnic

Wires and Cables—Mag-

Infitltule.

III. Maintenance Co.
Matthews & Bro.. W. N.
Schureman & Hayden.
Stewart Electric Co., John
Walsh's Sons & Co.
Whitehead Machinery Co.
Slate.

Sockets
Elec.

DynamoH

Eureka Electric Co.
Fahnestock Transmitter Co.

Murdock A

& Son. W. C.
Superior Cedar A Lumber Co.
Torrey Cedar Co.
Valentine-Clark Co.. The
Western Lumber A Pole Co.
Sterling

Young. A

Crocker- Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Name

Automatic Electric Co.
Central Electric Co.

Farr Tel. A Const. Su pply (Jo
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfe. Co.
Metropolitan TeL A Elec. Co.
Moon Mfg. Co., The.

Reynolds, W, T.
Standard Pole A Tie Co.
Standard Tie Company,

McNamara Brothers.
Mocson Burmah Slate

Mica Insulator Co.
Munsell & Co., Eugene.

(See

boards.
American EL Telephone Co

Perrizo A Sons.
Phelan, D. W.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.

American Electrical Works.
Amer. insul.Wlre A Cable Co.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Columbus Ins. Wire A Brass
A.

Keceptacles.

Palste Co., H. T.
Yost Elec. Mfg. Co.

Holdeting SClckH. SaltM
and Past***
Allen Co.. L. B.
Crescent Co

Western Electric

Central Electric Co

Edwards & Company.
Electric Appliance Co
Western Electric Co.
Western Elec. Supply Co.

See

JPa.fi:e

ACbLCo.

Electric Appliance Co.
Empire Wire Co.
General Electric Co,

A

WireCo.

Ins.

India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co
Okonlte Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co
Roeblfng's Sons Co. J. A.

Safety Ins.
Co.

Speaking Tuben.

.A.cl.^vexrtlsei:xxexx1:s

Co.

Crescent Ins. Wire

Indiana Rub.
Co,

B.

A

Clark WireLTelA Tel. Co.. T.E.

net ^Vires.

Maley, Martin.

Sturtevant Co., B. P.

Mica.

Motors).

Telephones, Telephone
Material and Sxrltch-

Lumber Company.
Page & flill Company.

Dustin Co., Chas. E.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

W^ires.
(See Wires and Cables.)

Mining Apparatus,

Chicago Edison Co.
Electric Appliance Go.
Ewing-Merkle Electric Co.
General Electric Co.
Manhattan Elect'l Supply Co.
Western Electric Co.
Western Elect. Supply Co.

Morse Cedar Co.

Second-Rand Mach'y.

Magnet

Motors.

Hartford Steam Boiler Inspection A Insurance Co.

ImdesE of

Mathlas.

Maernet SteeL
Leslie A Co.. A. C.

American Blower Company.
Buffalo Forge Co.

Hearing (Exhaust
Steam).

Co., A. P.

Kellogg Switch. A Sup. Co.
Lindsley Bros. Co.
Loud's Sons Co., H. M.
Malt by Lumber Co.

Smith

(^o.

Electric Storage Battery Co.
Gould Storage Battery Co.

Central Electric Co.

Cutler-Hammer Mfg, Co.

Manufacturers' Agent.
Raymond III, Francis.
Mechanical Draft.

Dixon Crucible Co., Jos.
Holmes Flbre-Graphlte Co.

Insnlatinc Machinery'.
New England Butt Co.

A Sons.

American Battery

A

Rheostats.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Minnesota Electric Co.
W^estem Electric Co.

Klein

and

Graphite Specialties.

Al.^±xcklt>&-t±<y0LX

Manipulator Co.

Ijinemen's Climbers.

Western Eiectnc Company.
Western Elect. Supply Co.

A

Inst. Co.

Wire Co.

Storage Batteries.

Coal Co.
Coolldge, Marshall H.
Eccleston Lumber Co.
Fowler, John H,
Fowler-Jacobs Company.
Pulmer Lumber Co.. U. M.

Hopkins

A

American
A merle Steel

Supplies, General Elec.

pany of America,

Central Electric Co.

Central Electric Co.
Chicago Die A Electric Co.
Chicago Fuse Wire & Mfg.Co.

Co.. Francis.

Berthold & Jennings.
Brooks, Uall L.

Carney Bros. Co.
Chicago Lumber

Be -^I'inding-Rep air s.

I^ightnlng Arresters.

T¥ire.

A

Western Electric Co.
Western Elec. Supply Co.

Eiamps, Aiernst.
Nemst Lamp Co.

Buffalo Forge Co.
Sturtevant Co., B. F.

Beidler

American Steel & Wire Co
Rail Joints.
Condnuous Rail Joint Com-

Inc. El. Lt.

Stow Mfg. Co.

Forges.

A

Elec, Co.

Incandescent—
Replacers A Cleaners.

Flexible Shafts.

American Platinum Works.
Baker & Company.
Poles and Ties.

Shelby Electric Co.
Standard Elec'l Mfe. Co.
Sterling Electrical Mfg. Co.

Ijamps,

Bearaslee Chandelier Mfg.Co.

Springi

Platinum.

Whitmore, A.

Buckeye Electric Company.

Westlnghouse EL & Mfg. Co

Weston Electrical

J,

Phosphor BronzeSm.Co.,Ltd.

Worcester Co., C.

Central Electric Co.

Fibre.

Inspection

Co.

Osborn-Morgan Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.
Bryan-Marsh Company,

Elec. Co,
General Electric Co.
General Inc. Arc Light Co
Sprague Electric Co.
Sturtevant Co., B. P.
Western Electric Co.
Western Elect. Supply Co.

Incandesent Electric
Manipulator Co.

Ft. Wayne Elec. Wks,, Inc
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.

Lamps, Incandescent.

Ewing-Merkle

Johnston, Thomas

Mueller Company, Willi m.

Central Electric Co.

Nemst Lamp

American Blower Companv.

Speed Indicators.

Patent Attorneys.

Phosphor Bronze.

O. C.

I^amps, Arc.

Fans and Fan Motors

Fuses and Fuse

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co,
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co,
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse EL A Mfg. Co
Bossert Elect. Const, Co.

N. Y. Safety Steam Power i:o.
Stewart Elec. Co.. John A.
Sturtevant Co., B. F.

Whitehead Machinery

Central Electric Co.

General Inc. Arc Light Co

Dustin Co., Chas. E.
Illlnola

Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

Junction Boxes.

Western Electric Co.
Western Elect. Supply Co.

Carman A Co., Chas. Whitney.
Crumb A Company. W. H.

A

Machado A

PhceniK Glass Co.

L.

Wm. H

Burcb Edward

Illinois Elec. Specialty Co.

American Refi. A Lighting Co.
Farles Manufacturing Co

E.

G W.

Brown, Chas.

Fell

Western Electric Co.

Commatator Compoand.

Electric Appliance Cu.
Field.
J.
Pittsburg Sewer Pipe A
duit Co.
tpraeue Electric Co.

A Co. W.

Blssell,

Western Electric Company.
Westlnghouse El. & Mfg. Co.

C

Mechan-

ical Engineers.
Arnold Elec. PowerStat'nCo.

Jeffrey Mfg. Co.

Ft.

General Electric Co.
Sprague Electric Co.
Westlnghouse EL A Mfg. Co.

Electrical and

Chains.

Insulators and Insnlatine Materials.

General Inc. Arc Light Co.
Jewell Elec'l Inst. Co.

Crocker-Wheeler Co.

Air Brakes.

tt

Ire

A

•

able

Co

Simplex Electrical Co.
Standard Underground C. Co.
Waclark Wire Co.
Western Elec. Supply Co.
Western Electric Company.

Wood\t'ork, Electrical.
Noblett Co., E.

3*

J.

Jun;

27,
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:

"Camp" Standard

CAMP

B.

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Vitrified

Complete Underground Conduit Systems.

Installers of

SALES OFFICES:

Room

170 Broadway,

85 Hartford Building, Xhicago.

STONE CONDUIT

I

For Underground Wires. The Only Conduit tliat Improves with Age.
AMERICAN STONE CONDUIT CO., Suite 29, 94 La Salle St., Chicago, III.

I

New

York.

^^""'"'-^
INBERfiROUND CONDUIT

FIELD CLAY CONDUITS.
ALL TYPES.

Multiple Conduits Single.
Large Factories in East and Westm
Promjtt Deliveriesm
Write or telephone your requirements and
submit samples and prices.

Telephone

C. J.

29 Broadway,

S928 Broad.

SPRAGUE

New

York.

ELECTRIC
COMPANY'S

Insulation

^

Tett,

66,000

Moitture-Pnoft

VOLTS.

tlon-Cornsii/e,

will

FIELD,

—

Non-AbrativB,

IS

we

Absolutely

Electrolysis-Protf,

CONDUIT

Moderate Prices-

<wS

'

OUR

Perfect Insulator.

A perfect joint which is self-aligning, making the
conduit line a solid tube from manhole to manhole.
Construction simple, rapid and inexpensive,
requires no skilled labor.
Cables drawn more easily and a longer distance
than in any other.
Resistance strength when underground as great
as any.
Life of Conduit everlasting. Asphalt never deteriorates.

Direct-Ctirrent

MOTORS
have enabled many
increase

their

They

profits

also.

Write for booklet No. 0321 J.

GENERAL OFFICES: 527-531 West 34th
CHICAGO OFFICE

:

St.,

MANUFACTURERS OF

printers to

business.

can increase your

AMERICAN CONDUIT COMPANY,

NEW YORK,

FISHER BUILDIN6.

ck8s»»3s»»»:k9»»»m»»mm»mm»33j:«3»»3:8:9»»»:9»»»»»»:8»»S(

BITUMtNIZED FIBRE.

OFFICES:
720 Arcade Building, Philadelphia. Pa.
822 Manhattan Building, Chicago, III.
336 Macy Strtet, Les Angeles, Cal.

(Patented.)

FACTORIES:
Cheater, Pa.
Chicago, III.
Los Angeles, Cal.
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GENERAL ELECTRIC COMPANY'S
Alternating and Direct Current

Fan Motors
May

be relied upon for continuous

service, season after season.

THIS

ON EVERY

PLATE

MOTOR
Twelve- inch swivel frame alternate

Twelve-inch swivel and trunnion
frame direct current fan motor.

ing current fan motors.

GENERAL OFFICE: SCHENECTADY,
Chicago

Office,

Monadnock

Sales Offices in

Blk.

N. Y.
all

Large

Cities.

tc^iTtrre^rrirTC^tCjCieyetejCTrtl'JPfrte'tFlfTrtrri'ji're-^rr-^^^-iFyrjririf'if'j^rrrrr^rrje-t.-r^if'^^^rrtt-r^

Diehl Fan

EURERA WINS.

Motors

Defeats

American

and

Electric

Telephone

Company

J. B. Overshlner In Patent Suits.

Friday, June 19tli, 903, Judge Shiras of the United States Circuit Court for the northern district of Iowa,
sitting at Dubuque, dismissed all suits filed in the
Meissner and Overshlner patent suits, against the
County Telephone & Telegraph Company of Waterloo,
Iowa. These suits were filed by the American Electric
1

Company and J. B. Overshiner of Chicago and were
defended by the Eureka Electric Company of Chicago
in making good their guarantees to users of Eureka
apparatus.

^^^^^^

The Eureka Electric Company wishes to reassure
patrons that it stands back of all of its guarantees
and will defend any and all suits that may be filed
against its patrons for the use of its apparatus on any
claims of alleged infringement.
Our new handsome catalogue No. 23 is now being
distributed. If you have not received a copy, send for
it at once.
its

Catalogue No. 46.

THE NEW DIEHL FAN
lights; 2 or 3 speeds; special Nyssa wood
blades; artistic design. Our 1903 catalogue shows 4 designs
of celling, also new desk and the Coleman device. Sendtorll,

With or without

1

DIEHL MANUFACTURING
BRANCHES:

Nen York,

Phlladeiphli, Boston.

CO.,

Elizabethport, N. J.

EUREKA ELECTRIC
GENOA,

ILL.

CO.

CHICAGO,

ILL.

June
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OUR
CHICAGO FACTORY
Engaged

in the

manufacture of telephone and switch-

board apparatus exclusively for Independent Telephone

Exchanges.
of
for

Present daily output greater than

any other four

factories combined,

high-grade apparatus has

made

that

and the demand

it.

OUR FINISHED PRODUCT

Switchboard

of

the Qlen Telephone Co.. Utlca, N. Y.

Capacity, 12,000 lines.

Present equipment, 2,400

lines.

OUR ROCHESTER FACTORY
Engaged

in the

cords, cable

manufacture

of

and insulated wire.

r

WRITE FOR BULLETINS

No. l-E Railway Apparatus

(A Farmers' Book)
[no. 3-E ConstrucUon Material

\ No. t-B, Bridslng Telephones

Strotnberg'Carlson Telephone Migm Co>
Ganerai and Eastern Salea Office

ROCHESTER,

JV.

r.

Saiea Departtneni

CHICAGO, ILUMOIS.
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Ar\r\ouncen\ei\t
Owing

to various

rumors

relative to the control of this

by competitors

recently circulated

company as

to

its ability

and willingness

to carry out future contracts for Independent telephone apparatus^
feel

we

that the Independent telephone interests which are our present

and prospective customers are

We

desire

to

assure

that the business of this

some statement from

entitled to

us.

our present and prospective customers

company

will

be continued in the future

as in the past.

To

assure customers of our entire good faith and intentions to

continue in business as heretofore^

mers insuring the

we

will furnish

fulfillment of our contracts for

for the furnishing of extensions of existing
five years.

Our customers

will

bonds to custo-

new

apparatus or

exchanges for a period of

be as fully protected as ever.

Kellogg SwitcKbooLrd ®.

Supply CompQcny
CHICAGO
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Kellogg Apparatus
IS

at

NO EXPERIMENT

Experimental systems are expensive
any price. ~
It is

not necessary for the purchaser

on experimental work for the
manufacturer when operating Kellogg
to carry

apparatus.

Two and
successful

a half years of positively

work

in the largest

exchange

country without any material
change in the system is the best kind
of guarantee. This period of time is a
year and a half longer experience with
standard multiple boards than that of
any other independent
telephone
manufacturing company.
in

this

KELLOGG SWITCHBOARD
& SUPPLY COMPANY.
GREEN AND CONGRESS STREETS, CHICAGO.

346 Broadway, New York.

Electric BIdg., Cleveland.

Keystone Telephone BIdg., Philadelphia.

9pivv««'VBivv<vit«iv vB^'iiPnpviVvv* ii'v^iPnppiViv VI ii|«« V

Pi

iipv^pp^piv «ii«i|a« villi

FARR TELEPHONES FOR COUNTRY

m^^w^W

LINES.

FARR TELEPHONES FOR EXCHANGES.
FARR TELEPHONES FOR PRIVATE LINES.
FIFTEEN DIFFERENT STYLES; HIGH GRADE GOODS;
ALL PARTS SOLD SEPARATE IF DESIRED.
AT WHOLESALE PRICES. SEND FOR OUR CATALOGUE.
WE ARE ONE OF THE OLDEST

TELEPHONE MANUFACTURERS

IN

THE UNITED STATES

TELEPHONE SUPPLIES OF ALL KINDS.

BRACKETS, CALV. IRON WIRE, CLASS INSULATORS, OAK PINS,
CROSS-ARMS, BRACES, CEDAR POLES, SALAMMONIAC BATTERIES, BATTERY SUPPLIES, SWITCHBOARDS, CORDS, RECEIVERS, TRANSMITTERS, MACNETO BELLS, EXTENSION BELLS.
TELEPHONE AND CONSTRUCTION SUPPLY CO.
r^%rmri.|l8 ana 120 AAA. J^ekCKSOlM BL.VD.. - CHICAGO.

P ADD

WESTERN ELECTRICIAN
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VITRIFIED

CONDUIT GO.
39-41 Cortlandt Street,

NEW YORK.

LARGEST FACTORIES
EXCLUSIVELY

.

CONDUIT

^^^^^^^^^^^

IN

AND

.

1

THE WORLD
.

INSULATORS

ANNUAL CAPACITY
Z.

6 and 9 Duct.

3. 4,

Manhattan

25,000,000 Ft. Conduit.
4,000,000 Insulators.

Multiple Duct.

Single Duct.

Third Rail Insulator.

COTTON STATES

EXPOSITION, TENNESSEE

Chicago
New York
Pittsburg

PARIS EXPOSITION

PUSH BUTTON

l^IEKICAPr ElECXraC lELEPHOJfE CO.

SWITCHES

M'r.uFACTURERS OF
36 TO 58 West Jackson Boulevard
tLEPHONE Harbison 1504
CABLE AODOESS

^HI<Bi^O!0j»,

MlCWOPHONE'CHiCAGO

June 8th 1903.

"V
INDEPENDENT TELEPHONE 0PERATIN3 COMPANIES

^

GentlemenIn view of the confirmation of the Kellogg sale to the Bell

y

Company (sale made about sixteen months past) and of the persistent
rumors of another Bell affiliation, we take this occasion to reassure
the independent operating companies that they need fear no em-

barrassment in secuning extensions to their present switchboards

ARE SPECIFIED BY
ELECTRICAL
ENGINEERS AND

and apparatus.

THIS COMPANY IS PREPARED TO MAKE ALL DIES AND TOOLS, TO

ARCHITECTS
EVERYWHERE.

PRACTICALLY DUPLICATE ANY PARTS OF APPARATUS HERETOFORE MADE BY ANY
OTHER MANUFACTURER.
We have always been Independent and have won many im-

MANUFACTURED SY

portant patent suits effecting all makes of independent apparatus.

THE

If you will continue to co-operate with us, the Bell Company can

HART MFG. CO

work no injury by acquiring the alleged independent factories.

HARTFORD, CONN.

The reason, recent patent suits have been won and other
suits brought by the Bell Company, against these alleged independent

factories, Is now easily understood.

"

INCANDESCENT %

LAMPS

AMERICAN ELECTRIC TELEPHONE COMPANY

J

P. G. Burns, President.

P. S. We have already arranged to build a new factory double the
.capacity of our present ones.

LONG LIFE
GUARANTEED CANDLEPOWER,
HIGHEST EFFICIENCY.

^

MADE By THE

.MOST

PKIILKH WrjRK.MEN.

J STANDARD ELECTRICAL MFG.
Niles, Ohio.
t COMPANY,
:

When

In

position

search of a
advertise In

the

Western Electrician.

1

N

BEFORE contracting FOR

j^ IM

D ESCEIMT
U AIVIF>S
GET THE
STERLING SPECIAL
LITERATURE.

STERLINQ ELECTRICAL MFC. CO.

WARREN, OHIO.

1

1

—
June
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The Strowger Automatic Telephone Exchange PLEASES THE

SUBSCRIBER; makes
stockhoMer

the

WANT MORE

STOCK, and enables the exchange manager to feel that
LIFE IS

WE MANUFACTURE

WIRELESS
TELEGRAPH APPARATUS

WORTH LIVING.

Are you acquainted with the

many merits

of the Automatic

System?
No?
Then you are a straggler
the

in

('-'*r^^K^"^^«

march of progress.

Close up!

\m

This Set Costs S50.00

AUTOMATIC

ELECTRIC

COMPANY

F. O. B. Factory.

Comprises Complete Sender and Receiver for Stationary or Portable Work.
Write us for Anything Pertaining to Wireless Telegraph Apparatus and Supplies.

We

can furnish you separate parts, or any special parts that you may require.
Coils, Coherers, Relays, Registers, Recorders, Automatic Tappers.
can furnish you prices on Special College Sets, Students' Sets, and also on our
Special Commercial Wireless Telegraph Sets, for short-distance or long-distance
telegraph. Write us for pamphlet and circular.
If you are interested in the Wireless Telegraph, the Clark Wireless System
can fill your orders fur
has shown its merit in all tests and requirements.
high-grade apparatus.

We

Spark

We

Chicago, U. S. Am
Thos. E. Clark Wireless Telegraph

& Telephone

Detroit, Mich., U. S. A.

Co.
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Alternator.
OUR PRODUCT.

BELTED TYPE.

OUR FACTORY.

Recent additions
etc.

1000
1500

,

to our

shop plant, new

tools, electric crane,

afford us increased capacity to manufacture sizes

KILOWATT
KILOWATT
BVLLETINS ON A P P
Rumsey

1. 1

Ma^chines

of

up to

tKe Et\git\e Type a.nd

.

Ma^chines of tKe Water WKeel Type.
TELL YOV ABOVT

CATION—THEY

H. B. Coho

Electrical M'f's* Co.,

1211 Filbert

St.,

Philadelphia, Pa.

^rii[n5ctiiic]P.@.
SANDUSKY, OHIO,

ENGINE TYPE.

C.

W.

& Company,

114 Liberty

St.,

New

IT.
Western

Electrical

York,

Supply Co.,
St. Louis,

A. M. Searles,
1200 PUher Uldg.,

Hobson,
Waco, Texas.

U. S. A.

Chicago, in.

50
« ijj

SO f

^ 5?
.^

^

*^

J

^^
CO

ijy

MURDOCK,
CHELSEA,
MASS.

Mo.

WESTERN ELECTRICIAN

June 27, 1903

For
;|

IS

Ask

all

for

special lighting

Special list

purposes

on

use

High

Grade

"Electra"
'

lieftisT

QRAr.E

ffiJi^RNslR'a

carbons

SUN S GR^TEST

Flame Light

IE
HIGO REISINGER,

Carbons.

EMPIRE WIRE

II

Battery

RIVAL
"

Broadway, New York.

Carbons.

^?,S6S,

city.

WIRE AND BARE
AND TINNED COPPER WIRE.

riAONET

FACWRIBS; USBON.

CHICAOO OFFICE j^„^ v..« »r;oo« ct
*" ^- ^^'V BUKBN ST.
AND STOCK

N. H.

I

DUNCAN INTEGRATING WATTMETER
FOR

DIRECT CURRENT LIGHTING AND POWER.
MOST ACCURATE AND UP-TO-DATE METER UPON THE MARKET.
DUSTPROOF
NO CONSTANTS
SENSITIVE

DUNCAN ELECTRIC MFC CO.,

GOOD MAGNETS

LA FAYETTE, INDIANA.

LARGE DIAL

SEND FOR DESCRIPTIVE BULLETIN

H. N.

FENNER, President

J. F.

RUSSELL W. KNIGHT,

BLAUVELT, Agent

Treasurer

IVI
IVI

MANUFACTURERS OF

a^Kii nery for

metrical \A/ir^8

m sulati rtg

I
lines. Cable Covering Braiders
Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines.

F-IDiE

^^kSTiriOS

A.

^^K^

304 PEARL STREET,

I

^V L.T'V

PROVIDENCE,

SUSPENSION
ACNETIC
STANLEY RECORDING WATTMETERS.
NO REVENUE LOST.

NO WEAR.
NO FRICTION.

ALL CURRENT USED RECORDED.
of good information
Send for description and book
"A BOUT M E T E R S "
full

STANLEY INSTRUMENT

GO.,

EUROPEAN OFFICE, 23

GREAT BARRINGTON, MASS.,

U. S. A.

Boulevard des Itallens, Paris, France.

{FOB PACIFIC COAST—JNO. MARTIN S

CO., San Francisco, Cal., l«s Angeles, Cal. and Seattle, Wasb.

FOR COLORADO. IDAHO, MONTANA, NEW MEXICO and WYOMINGTHE HENDRIE & BOLTHOFF M'F'6 & SUPPLY CO., Denver,
FOR MEXICO— VICTOR H. BKASCHI i BBO.. Mexico City.

C«l.

R.

I.,

U. S. A.

——
WESTERN ELECTRICIAN

i6

Fuses

^^Arkless^^

June

EDISON MINIATURE LAMPS
Dry Battery Lamps

The McBride "ARKLESS"

fuse

For use

cartridge or enclosed fuse.

It

candle sticks, pocket

is a
meets

requirements of present
day methods and the objectionable
features of the linl< fuse are eliminated
the

of

all

See Illustrations

in

Western Electrician

ot

portable lighting devices

in

electric

and
bed rooms, ruby
photography and for optical,

lanterns

for

dental and surgical instruments.
All types supplied
Accurately rated
Carefully selected.

Company

EDISON DECORATIVE & MINIATURE

=ELECTRICAL SUPPLIES=

LAMP

General Electric Company, Harrison, N.

CHICAGO

B2-B4 W. Van Buren Strael

—

lanterns, carriage

bicycle lamps, clock lights for

May 23, Page 412

Electric Appliance

27, 1903

Chicago Office: Monadnock Block.

DEPT.,

J.

Sales Office

all

large cities.

Not a rubber friction tape, but a tape coated with linseed oil left slightly tacky.
Ninety times the electrical restivity of friction tape. Send for samples and prices.

UNOTAPE
VOLT

.

AMMETERS,

For Testing Batteries and Battery

Locating Faults,
Grounds, etc.
BELIABLR
ACCURATE.
Circuits,

NEW

YORK,

218

WATER STREET, NEW YORK.

LAKE STREET, CHICAQO.

117

WANTED

You Who «j*o Troublmti with Spmrklng ami Cutting of Contmutmtorm to Umm
The only article tliat ^ill PREVENT 3PARK1NG.
Will keep the commutator In good coaditioo and

The Osborn-Morgan Company

Send for Circular.
L. M. PICNOLET,

CO.,

ORIGINATORS

Enclosed Arc Lamps
FOR ALL CIRCUITS.

POCKET SIZE.

78-60 CortlKidt St.

MICA INSULATOR

PREVENT CUTTING.

CLEVELAND, OHIO.

Gum

AbmolutBly will Mot

N. Y.

Tho Brusho» ...

high gloss on the commutator you
have 80 long sought attar,

It will pat that

«
TRADE.

BEARDSLEE CHANDELIERi MFG CO."

GAS & ELECTRIC FIXTURES

-o--"-

SO CIm. per Stick. $B,00 per Ooxen.
For Sale by

all

Supply Houses, or

K.

Mclennan &

go..

Sole Manufacturers,

FREE, Sample Stick.

909 Title

CHICAGO, ILL.

and Trust Bldg.,

'v

71

YOST SOCKETS

BOND ISSUES FINANCED

ARE OF THE

Royal Trust Company— Bank
169 Jackson

SUPERIOR SORT.
Good

to look upon.

Purse

Long
(if

If

^

swellers.
life

you are

friends

probably have

your order

—

if

TELEPHONE LAMPS

pay you and maybe

OF ALL KINDS

FITTED with

also.

THE YOST ELECTRIC MFG. CO.
TOLEDO, OHIO,
>•'

»- ^' ^^

^ ^

Porcelain, W^ood

Bases or Side Contacts.
or Tipless.

K h' »' *' »"

^

WE ARE MAKING

we

you haven't, why don't you?

us

Also acts as Trustee for all classes of bonds in all States
and Territories, Registrar and Transfer Agent of stock,
and Financial Agent and Depository under consolidations.
Charges reasonable.
::
::
::

in business to stay).

you have investigated

It will

Boulevard

CHICAGO

>" ^' >"

^^'

^^

K ac

jt"

=

Any

SAMPLES SENT ON APPLICATION TO

The Rooney=Westbury

U.S. A.

» k ^^ if >" »

tr- >,•

154 E. 23d Street,
f' K-

^"'

:? jf jr

Tip

Voltages.

Electric

Lamp

=

Company,

NEW YORK

CITY

June
FRANK
C. H.

WESTERN ELECTRICIAN

27, 1903

N. PHILLtPS, PrcbiDCNT.

eUQCNC

WAQENSEIL, TnEAauRcn.

F.

PHILLIPS,

r.

General Manager.

ROWLAND

17

PHILLIPS, VicE-pRES.
Jr.. Sec.

REMINGTON,

C. R.

:NOTETHEEYe

AMERICAN ELECTRICAL
WORKS,
PROVIDESCE,
R.

3^. 5 and 6 Inch
NEW RODLESS ANCHOR'

I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

THE NEW RODLESS

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

Is

CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson. 26 Cortlandt St.
Chicaqo Store, F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phllltps' Electrical Werks.

Electric Heating Apparatus

THOMAS

J.

FOND DU LAC, WIS.

R.I.

JOHNSTON,

SIND FOR e4-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

MATTHEWS & BRO.

W.

N.

603

CARLETON

Distributor,

Counsellor at Law,
No.

1

1

NEW YORK

Pine Street,

used by

The Pond du Lac and Osbkosb
Electric Railway Co.

New York Store, W.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

GUY ANCDOR

STOIHBAUGB

CITY

Send

for

new

BLDQ., ST. LOUIS.
descriptive catalog

Cambrldgeport, Mass.
CHICAQO, Monadnock

Patent Causes.

Block.

^^LLEIM
/f=

NO

^A/^

Patent Soliciting.

She
TICKS
(A
S"^"''"****

FLUX)

BEST

TORCH

A.

For

LARGE SAMPLES FREE.

MADE BY
1334 Columbia Ave., Cliicago.
'

L. B.

ALLEN

CO., Inc.,

is

LINEMEN

the one that produces the most

and

will not

blow out

in the wind.

The TURNER. DOUBLE

HART &

CO.,

1702-1704
Monadnock BIdg,,

CHICAGO.

Givsoline

TORCH

No.

such a torch, and will braze
and 6 wires out of doors easily,
is

wind proof.

The Turner Brass Works
23 N. Franklin

CHICAGO.

NATIONAL CODE STANDARD
"0, K." Weatherproof Wire.

Slow
s^7

Burning Weatlerproof

and Slow-Bnrning Wire.
Prioas

and Samples on Application.

Phillips Insulated
Office

Wire Go.

and Factory: PAWTiJCKET.

R.

I.

St.,

No. 5 Double Jet Gasoline Torch.

Send

-

for Illustrated Catalogue,

We make a full line of Torches.

$7.00

WESTERN ELECTRICIAN
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WAKTED, FOB SAXE
timilar

WAJIT

wunts

{jo

insertion ; additional

tvords 3c each.

WAXTED advertisetvords or

POSITION

ments {JO
less), ^i.oo an
tertion: additional words 2c each.

in-

1*2x14 McEwen center crank engine with
sub-base. 120 II. P. at 110 Lbs. and H, cut-otT
and 275 R. P. M. Wheels, 56il2H. Engine Is
brand new, has never been erected and has usual
complement of fittings. Cheap for cash. Address FRED W. C, BAILEY. 501 Spahr Bldg.

One

Columbus, Ohio.

POSITION WANTED.
A meL-hanlcal and olecirica] cDKlne*T oi technical truinlDi: and >evon years' pnictical experience, who is now omployptl as superintendent
of power In a modi-rn I'SL'ton'. desires lo correspond with those In need o"f u central stailon
man. Best of references from past and present
emptoj'ers.
Address BO.\ 214. care \Vestern
Eleclrlcliin. 510 Marqiteiie Ualldlng. Chicago.

POSITION

27, 1903

FOR SALE.

and

COI<DIIlf adverlistivords or less), S^-Jo an

June

FOR SALE.
One 13x13 Armlngton & Sims

engine, one
L. D.. T. H. arc machine, both In operation:
one 50 h. p. plide valve. Atlas engine. 275 rev.
Address .TOHN H. PACKER, Geo. Mgr. 'I'he
Council Grove Electric Light A Power Co..
Council Grove, Kan.

WANTED.

As superintendent or foreman by an up-todate central station man of 15 years' practical
experience. Thoroughly understands overhead,
interior and underground construction. Do not
use liquor. 37 years of age. fiest of references.
Address IIOX 217. care Western Electrician,
510 Marquette Building, Chicago.

FOR SALE.
One-half interest In electrical supply and contracting house doing a good business.

A

f,'Ood

opportunity fora good man. I have good reasons for selling u new light plant under construction and will make a boom In town. Located in centra! Pennsvlvania. For full particulars
address BOX 213, "care Western Eleetilclan,
510 Marquette Bldg.. Chicago, 111.

POSITION WANTED.
As superintendent of lighting and power
plant, or as constructing ent-ineer; ten years'
practical experience with Corliss and high speed
engines. A. C. and D. C. apparatus.
acquainted with the business from furnace end to
that of the office. Have bad coropleie charge of
present system for the past four years with exStrictly temperate, a hustler
cellent success.

Am

and business

getter.

Results guaranteed.

Cen-

Address BOX 215. care
tral states preferred.
Western Electrician, 510 Marquette Building,
Chicago.

FOR SALE.
One 1,000 K. \V. direct connected vertical
compound, side crank, Mcintosh & Seymour engine now completed. Revolutions per
cress

minute 120. Steam pressure 125 lbs. Rated
load and indicated horsepower 1,620. Cut-ofl"
ThU engine was ordered previous to our
iVo-

purchase of the Citizens Light A Power Company. We now wish to dispose of same at a bargain. The engine can be seen at Mcintosh &
Address,
Seymour Factory, Auburn, N. Y.
Electric Department, Rochester Gas & Electric

Company, Rochester, N.

The City

WANTED.

of Casselton,

Write for complete stock

In the "trust. Applicants will please state age,
experience and salary wanted. Address BOX
199, care Western Electrician, 510 Marquette
Bldg., Chicago.

MANAGERS WANTED.

Will acElectric Light Plant.
cept lighting for city in whole or
part payment of purchase price, if
desired.
Plant is well equipped
and doing a good business. Address
all inquiries to BRUCE D. YOUELLS,

EXCEPTIONAL
OPPORTUNITY.

Correspondence strictly

512,000 win purchase a well established and
profitable electrical contracting, inspection and
repair business, established eight yean In New
York City: owner retiring. Complete machinery

and equipment.

Salesmen Wanted.

Thorough Investigation to
principals only. Address BOX 216, care Western
Electrician, Times Building, New York City.

FOR SALE.

GENERAL INCANDESCENT ARC LIGHT CO.
Marquette Building, Chicago.

Direct connected, high grade generating set consisting of 7 x 7 vertical enclosed
engine and 10 K. W. generator, 375 R.
P. M., entirely new.

FOR SALE.

Newark, N.J.

FOR SALE.

Alternators 125-133 cycles. 1,100 volts.
K. W. Westlnghouse. with eiciter.
K. W. Stanley inductor, with exciter.
K. W. Wood (3 bearlncs), with exciter.

1—400
1—200
2—200

1— 150K. W. Sl»llery

(3 bearings). Big bargain.
General Electric monocyclic.

K. W.
K. W. Westlnghouse.
1- 120 K. W. General Electric type A. S. 120.
12-120 K. W. General Electric type A. 120.
2— 90 K. W. General Electric type A. S. «0.
1— 90 K. W. Westlnghouse.
4- 75 K. W. Wood.
6- 60 K. W. General Electric A. 60.
2— 60 K. W. Westlnghouse.

Large stock of direct-current machines.
Send for monthly hargaia sheet with complete
and net prices of machines. All apparatus

list

fully guaranteed.

iHDinHflPn

.?t^.

500

OR MORE ELECTRIC METERS.

Specifications

and conditions of contract

Price,

$650.00

Launceston. Tasmania, or to Messrs. .Tohh Terry
&, Co., 7 Gt. Winchester Street. London. E. C.
England, on payment of Two Guineas, which sum
will be refunded on receipt of a bona-flde tsnder.
Sealed tenders endorsed "tenders for supply
of electric meters" must be addressed to the
undersigned and lodged In his office not latsr
than 12 o'clock, noon, of Monday the 28th day
of September, 1903.

Town

W. ROCHER,

Town Clerk.

Hall,

Launceston, Tasmania.
21st April, 1903.

Send your Book Orders

to

ELECTRICIAN PUBUSHINfi CO.,

Street,

CO.,

NEW YORK.

Sales Agencies:

CHICAGO: W. M. Porter,
303 Fisher Building.
NEW YORK: William S. Brown,
39 Cortlandt Street.
TORONTO: C. W. Bongard.
78 Bay Street.

Watson
Motor
DIRECT-CONNECTED TO

Latham Stitching
Machine.

correspondence
with those wishing to
Invite

MANUFACTURED BY

sell.

THE MECHANICAL
APPLIANCE CO.,

SCHUREMAN & HAYDEN.
140 S. Clinton

522 W. 22d

Milwaukee.

Dynamos and Motors.

buy or

FOR ELECTRIC WIRES.

ALPHADUGT MFG.

610 Marquette Bldg., Chicago.

f. o. b.

SECOND-HAND
We

in

may be obtained on application to
Mr William Corin, City Electrical Engineer.

duplicate

REGORYI
ST.

5;t

ELECTRIC LIGHT DEPARTMENT.

127 Fulton Street, Chicago.

All dynamos, motors, meters and transformers
listed by this Company are at their warehouses
ready for immediate delivery.

MOFFMAN

LAUNCESTON, TASMANIA

GOLTZ ENGINEERING COMPANY,

ELECTRicnf
CHICAGO
•M-62 5.CLINT0N

GeO.W.

.

295. E-WasMiNGTaH

CITY OF

C.

Wanted Experienced Salesmen.

60 wood tanks for electrolytic refining. 50
Weston & Keystone voltmeteri and ammeters.
Old machinery and material of all kinds purchased. WALSH'S SONS & CO., 261 Washington

:jiimni

DLISHE5 ALL METALS. Bho^.c

The Mayor and Aldermen of the City of Launceston, Tasmania, are prepared to receive
tenders for the supply of

branch

GENERAL INCANDESCENT ARC LIGHT CO.
AAarquette Building, Chicago.

2—160
2—120

No. 5

TENDERS FOR SUPPLY OF METERS.

City Auditor.

confidential.

Street,

list

CHICAGO

N. D.,

its

offices.

K. W., Slemens-Halske 2,000 V. alternators.
P. Edison 200 V. motor.
Direct current 110 V. generators, all sizes.

200 H.

MAINTENANCE COMPANY,
1625 MARQUETTE BUILDING,

offers for sale at a reasonable price

Three experienced Incandescent lamp salesmen, by an old and well-established company not

lor

2.200 V. alternators.

160 K. W.Wood and 50 K W.. Slemens-Halske 60

FOR SALE.

THE SHELBY ELECTRIC

CO., Shelby. Ohio.

Wanted managers

DYNAMOS.
180 K. W. and 120 K. W.. G. E.. 60 cy. A. S. tyne
l,100or2.200 V. allernators.
120 K. W. and 60 K. W., G. E., 133 cy. 1,100 and

ILLINOIS

One experienced Incandescent lamp salesman,
Address

IMIVIEDIATE DELIVERY.

21 and 36-130 Williams tandem compound engiHe.
260 H. P. 12 and 24x18 WlUtams landem compound engine.
260 H. P. 13 and 20>4xl5 Armlngton A Sims
cross compound.
300 H. P. 20x18 Erie Ball automatic.
75 H. P. 10x13 Frost automatic.
P.

Y.

WANTED.
at once.

FOR
600 H.

St.,

Chicago.

Y-'^

710 Hanover

St.,

MILWAUKEE, WIS.

REPAIR SHOPS
EDISON COMPANY
CHICAGO
TELEPHONE MAIN
76 M ARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.

Machine and Carpenter
Work of All Kinds
Correspondence Solicited

Dynamos Armatures,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

—
June

WESTERN LLECTWCIAN

27, 1903

t9

MAGNET WIRE
!
ROUND,

SQUARE

AND
RECTAN-

APPARATUS
For

We Buy or Sell

1

^

CentroLl StOLtion ©Lnd flJ

Power Hovise Eqviipmervt

\

GULAR.

A
MANnPACTURED BY

Columbus Insulated Wire and Brass Co.

three hundred kilowatt

e..Iterna.ting unit, consisting of

one 300 K. W. Stanley, two-phase. 60-cycle. 2.400-volt alterna-tor,, directly connected to a 16-32x24 Mcintosh, Seymour
& Co. vertica.1 cross-compound engine.

COLUMBUS, OHIO.

ALTERNATORS.
One
Ooe
One
One
One
One

250 K. W. General Electric, 2,400 volts. 50 cycles, three-phase.
200 K. "W. General Electric, 2,300 volts, 40 cycles, three-phase.
180 K. W. General Electric, 2,300 volts, 60 cycles, single-phase.
180 K. W. Westinghouse 2,200 volts, 60 cycles two-pha=e.
150 K. W. Westinghouse, 2,300 volts, 60 cycles, single-phase.
150 K. W. Stanley, 1,100-2,200 volts, 133 cycles, two phase.
Two 120 K. W. General Electric, 1,040 volts, I'^o cycles, single-phase.
One 120 K. W. General Electric, 2.080 vo ts, 125 cycles, single-phase.
One 90 K. W. General Electric, 2,300 volts, 60 cycles, single-phase.
One 75 K. W. Stanley, 1,200-2,400 volts. 133 cycles, two-phase.
One 60 K- W. Westinghouse, 2,200 volts, 60 cycles, two-phase.
One 60 K. W. Westinghouse, 2,200 volts, 60 cycles, single-phase.
One 45, K. W. Westinghouse, 2.200 volts, 60 cycles, single-phase.
Three 3B K. W. Thomson-Houston, 1,100 volts, 125 cycles, single-phase.

RAILWAY GENEHATORS

RepairShop

OPEN DAY AND NIGHT
TELEPHONE

Armature
Fields

500-550 VOLTS.

Rewouna

Two 500 K. W. General Electric, 6-pole, speed, 300 R. P. M.
Two 300 K. W. General Electric, 4-pole, speed, 400 R. P. M.
Two 225 K. W. General Electric, 6-pole. speed, 465 R. P. M.
One 200 K. W. Westinghouse, 6-pole, speed, 510 R. P. M.
Two 200 K. W. General Electric, -l-pole, speed, 425 K. P. M,
Two 180 K. W. Westinghouse, 4-pole, speed, 535 E. P. M.
One 110 K. W. Eddy, 4-pole speed, 600 R. P. M.
Two 100 K. W. General Electric, 4-pole, speed, 650 K. P. U.
One 100 K. W. Walker, 4-pole, speed, 750 R. P. M.
Two 100 K. W. Edison, bi-polar, speed, 620 R. P. M.
One 90 K. W. Thomson-Houston, 4-pole, speed, 700 R. P. M.
One 80 K. W. General Electric, 4-pole, speed, 700 R. P. M.
Two 80 K. W. Detroit, hi-polar, speed, 620 E. P. M.
Five 62 K. W. Thomson-Houston, type D, speed, 900 R. P. M.
One 50 K. W. Brush, type Q, speed, 1,050 R. P. M.

CENERATORS-500 Volts.
TwoT. H.,500K. W.
FourT. H., 270 K. W., arranged to be driven
with a single pulley clutch coupling on each
side of pulley.

One General

Electric, 250 K. W.
OneWestlnghouse, 175 K. W.
Two General Electric. 100 K. W., 4 pole.
Two General Electric, 100 K. W., 6 pole.
Six Edison, No. 60, 175 K. W.
SixT. H., D62.
One Edison No. 20, 60 K. W.

GENERATORS-

CHAPMAK

jTEiEPHoriE a. Telegraph Ltmes
raiiNNESOTA Electric C 0.,
II

PATENTED MARCH 3,1903.

ALTERNATING GENERATORS.
One 750 K.W., Westinghouse 60cycle, 2-phase,
2,200 volt generator, belted to one 2-4 and 48x
60 cross-compound condensing Cooper Corliss

Two

Brand new.
One50K. W. Commercial, 6-pole, 125-volt generator, with 8H-13^12 Armington &
Sims tandem compound engine.
One 50 K. W. Eddy, 4-pole, 125-volt generator, with 13x12 Harrisburg Ideal engine.
One 50 K. W. unit, consisting of two 25 K. W. General Electric, 4-pole, 125-voU generators, with one triple expansion vertical engine.
One 30 K. W. Eddy, 4-pole, 125-volt generator, with 10x12 Watertown engine.
One 25 K. W. General Electric, 6-pole, 125-volt generator, with 9^x10 Armington &

Two

Sims engine.
25 K. W. Westinghouse 6-pole, 250-volt generators, each with 9x10 Ball and

engine, complete.

100 K. W., G.E. 3 phase, 60 cycle generator,

coraplete.

Two lOOK.W.,

Contemplating establishing plants
in

the West should take advantaj^e

of a location on

Chicago

&

North-Western Ry.

which reaches the famous

WATER POWERS,
COAL FIELDS,
IRON ORE RANGES,

of the West and Northwest, and
affords the best means of transportation to the markets of the world-

STREET CAR EQUIPMENT.
One hundred and eighty 25 H.

E. D.

Freight Traffic Mgr,,

CHICAGO.

BRIGHAM.

Wood

One hundred and eighty "K" ControUerg.
Twenty-tive K-2 Controllers.

Qen'l Freight Agent,

ENGINES.
60x60, Cooper cross-compound,
non-condensing, new, never shipped from

P.

factorv.

One 30x54 St. Louis Corllas.
Two 24x60 Lane <& Bodley.deilgned

ble, cross-compound.
Five 12 and 20x16 tandem compound Ball.
11 and 17x14 cross-compound Ideal.

Two
Two

9 and 16x12 tandem compound Ball.
One 8 and 18x12 tandem compound Ball.

Three 17x18, Skinner, with air cylinders attached.

Two 16x20 Porter-Allen.
Two 15x20 Automatic RusselL
P.

One 15^x15 Armington

Slmg high speed

270 R.

P. M.

One 13^x15 Armington & Sims high speed
Imple automatic, 300 R. P. M.
One 14x17 Fisher, new.

BOILERS.
Four 66x18 with 66 4-lnoh tubes.

completa

FERRIS WHEEL.

LISTS.

OR ANGEBURGH, N. Y.

A

battery at a great bargain.
Three 66 x 14. with 66 4-inch tubes.
Two 72 in. X 18 ft., with 66 4-inch tubes.
Five 60x16 ft. high pressure boilers.
Two Sterling Water Tube Boilers, 250 H.P.cach.
Two 500 H. P. Eazelton.

It

ft.

Ferris Wheel, electrlcaily driven.

complete Edison 3-wlre

p ant of 300 K. W. capacity.
win be profitable to wire or write us giving
reaulrements of machinery wanted or for
sale.

Charles E. Dustin Co.
Storehouse:

&

simple automatic. 270 R. P. M.

One 15x15 Armington A Sims simple automatic,

AT A BARGAIN — A

SEND FOR BULLETINS GIVING ITEMIZED

YORK.

for rolling

mill work.

One 28x60 Pennsylvania Iron Works Co.
One 20x48 Wheelock.
One 20x48 Double Wheelock.
One 20x42 Wheelock,
One 14x42 Hamilton Corliss.
Two 21x18 Armington & Sims.
Four 16 and 22x22 Houston, Stanwood & Gam-

One 60

Broadway, NEW

new

cases.

Transformers, arc lamps, street railway motor equipments.

II
Jr..

P. motors,

and complete with pinions, gear and gear

Direct current genera>.tors and motors, IIO, 220 and 500 voltr
Alternating-current motors. 60 and 125 cycles.
Brush and Thomson-Houston arc generators blII sizes.
Babcock S, Wilcox and wa.ter tube boilers.

FOB FURTHER PARTICULARS APPLY TO

MARVIN HUGHITT,

volti monocyclic,

Six 36 and

Two 18-30x16 Westinghouse compound, 250 H. P. each.
Three ISHslB Armington & Sims, 250 H. P. each.
One 18)4x18 New Yorl: Safety, 250 H. P.
Two 10-18x20 Payne tandem compound, 150 H. P. each.
One 13-19x15 Mcintosh, Seymour &, Co. tandem, 175 H. P.
Two 14x13 Armington & Sims, 150 H. P.
One 14x14 Kice automatic, 125 H. P.
One 13x12 Armington A Slrfis, 125 H. P.
One 12-20x12 Westinghouse compound, 100 H. P.
One 12x12 New York Safety, 100 H. P.
One 10H-16HX12 Armington A Sims cross compound, 100 H.
One 9x16 Rice automatic, 75 H. P.
One 12x10 Westinghouse Junior, 75 H. P.
One 8x10 B. F. Sturtevant, 40 H. P.
One 7x8 Payne, 20 H. P.
Three 6x5 Westinghouse Junior, 12 H. P. each.
Two 5x4 Westinghouse Junior, 6 H. P. each.

HARD AND SOFT
LUMBER DISTRICTS

1100

plete.

ENGINES.

MANUFACTURERS

G. E.,

complete.

One 60 K. W., Westinghouse, 1100 volts.
One 35 K. W., Westinghouse, 1100 volts, com-

engine.

One 26x48 Harris Corliss, 500 H. P.
One 18-34x48 Cooper Corliss, cross compound, 500 H.
One 23x48 Harris Corliss, 400 H. P.
One 20x36 Hewes & Phillips, 200 H. P.
One 18x48 George H. Corliss, 250 H, P.
One 16x42 Providence Greene, 200 H. P.

10 Volts.

E. design, 14 pole, for direct
connection, at a speed of 120 K. P. M.
Pour 60 K. W. Edison.
Two 46 K. W. Edison.

DIRECT CONNECTED UNITS.

iLKHnraNG arrester

1

TW0 210K. W.,G.

One 200 K. W. Westinghouse, 8-pole, 500-550-Tolt generator, with 18-30x16 Westinghouse compound engine.
One 130 K. W. General Electric, 8-|»le, 125-volt generatorj^ with 12-20x16 Erie Ball
tandem compound engine.
One 60 K. W. Eddy, 4-pole, 125-volt generator, with 13x12 Buffalo Forge engine.

I

US.

;

JOHN

A.

STEWART ELECTRIC CO.
Factory and Wareliousc

Offices:
I

1

430 Sycamore

SI.

LUDLOW, KY

CINCINNATI, OHIO.
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IF

YOU WANT

June

27,

1903

'Button" Type Telephone Transmitter.
Louder, clearer and better

in

every way than the "Solid

THE BEST TELEPHONE ON EARTH

back". Let us

YOU CANNOT AFFORD TO OVERLOOK OUR

tell

vou about

it.

Semi for Bookletm

SPECIAL OFFER
THE FAHNESTOCK
TRANSMITTER CO..

POSTAL
WILL

74 CortIa.ndt

New York

St.,

City

BRING

"INTERNATIONAL"

IT.

TELEPHONES STAND

WRITE

DNEQUALED

All connecting wires, binding posts and terminal screws fully concealed.
No exposed metal parts form a part of the
circuit at any time.
The only insimment of its kind oq the

TO-DAY.

market.

OUR DRY BATTERY WALL

*^^^^' distinct and far-reaching,
TrflUQmittPP impossible to deteriorate.
Every distinct part of our equipment is made
strong and durable.

SET.

Multiple

STERLING ELECTRIC

Trunklng

TOR AXT SIZE EXCHANGB.
"International" apparatus embodies in the
construction of the parts many new features of
Tital importance to the durability and efficiency

COMPANY,
LA FAYETTE,

-

-

Telephones that Challenge the
World's past Champions to an

INDIANA.

few

G.

SWITCHBOARDS ElS.V'l&T^

'^International" Contest.

I.

of a plant.

Correspondence

solicited.

INTERNATIONAL TELEPHONE MFG.
Uinison ind

Cllnloii St:.,

CO.

CHICAaO, U. S. A.

Co.

PARAGON
DESK

"ION

BRA^

FANS

BULLETIN 262.
r%\a^^^^KMr^<±

^y

General Incandescent Arc Light Co.
NEW YORK,
CHICAGO.

CLEVELAND.

CINCINNATI.

ST. LOUIS.

U. S. A.

DENVER.

BOSTON.

SAN FRANCISCO.

PHILADELPHIA.

June

27,
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OVER
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150,000
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21

DAILY SERVICE

SWEDISH-AMERICAN TELEPHONE COMPANY, CHICAGO
SEE THE POINT?
**"*£!!££*!*!*******************•*******••••••••*•**••••*•••••••••**••••••••••••*

It

requires

Capital,

••••
••••

Electrical

Knowledge and Good Mechanics,
as well as Patience, to

mU

•••

•••

|jj:

Txingsten Macgnet Steel

••••

B^st permanent magnet steel for high-grade telephones.

a
••••
••••

SUCGESSFULTELEPHONE.

••••

AMERICAN
'

GENERATOR
CALL

TELEPHONES
ARE A SUCCESS

AMERICAN
39

AND TALK PRICES

ELECTRIC

TELEPHOHE

A. C. Leslie

••••
••••
••••

& Co..

Moi\treal. Can.

jjji

AGENTS FOR NORTH AMERICA.
•••.

'*":*****••••••,••••••••••••»«•••••••••••• •••••••!••••••••••••••••••••••••••••

LET US SEND OUR

CATALOGUE

••••

iii

CENTRAL
ENERGY

s=

CO .

MANHATTAN POLARITY INDICATOR.

JACKSON BLVD., CHICAGO

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO CET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
6IO WILSON AVE., CHICAGO,

CO.,

The Newest and Best Indicator made for Battery or Dynamo
Current. PRICE 75 CENTS EACH. Catalogue No. 16 ijust out', describes it and hundreds of other novelties. Mailed on applicacion.

Manhattan Electrical Supply
MEW YORK: 32

ILL.

Co,,

CHICAGO: lae-iaa

Cortlandt St.

rmh Ave.

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

DO YOU WANT THE BEST?
Then ALWAYS buy

SWITCHBOARDS, TELEPHONES

THE MAXSTADT PATENT JOINT
Manufactured and sold by the owueis of the Slaxstadt Patent No. 655,905.

AND EVERYTHING FOR
COMPLETE EXCHANGE.

This

Is

the best Joint on the mirket and gives entire satisfaction wherever used.

No. 882 represents the Joint ready for use.
Patented August 14, 1900, in the United States and Foreign Countries.

Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO, IND.
No. 882.

A VALUABLE BOOK OF REFERENCE.

TELEPHONES-Their
A

Practical Treatise on the FIttlng-up

CONSTRUCTION and FITTING.

and Maintenance

BY

F. C.

No. 884 represents the Joint, twisted, complete on the line.

of

Tsiephones and the Auxiliary Apparatut.

ALLSOP.

CONTENTS
CHAPTEK I.— RcceiTers; II.— Transmitters; III.— Magneto Switcll-Bolls; IV.— Battery SwitchBells: V —Complete Instruments; VI.— Switches. Switchboards and Extension Bells; VII.—
:

Batterlesfor Telephone Work; VIII.— Erectlni: Wires, Instruments, Etc.; IX.— Arranging the
Testing for and Removing Faults.
Circuits; X.—Intercommunicating System:

XL—

184 PAGES.

166 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt ol price.

These Joints are furnished in copper for copper wire and in tinned steel for galvanized iron
wire. Samples and prices will be sent, without charge, upon request.

SOLB OWNERS OP THE MAXSTADT PATENT IMPROVED AMERICAN JOINT.

PRICE, $1.25.

CHICAGO DIE & ELECTRIC COMPANY,

87-91

ELECTRICIAN PUBLISHING CO.. 510 Marquene BIdg., Chicago.
Carlton Arrester in Detail.

MOON TERMINAL HEAD
CARBON ARRESTERS or with
COPPER ARRESTERS.
NO CHANCE IN PRICE LIST, WHICH APPLIES
TO EITHER TERMINAL.
The MOON TERMINAL has certain essentia!
With

Showing Easy Adjustment of
Fuse and Carbons.

features which afford absolute protection to the
Cable Wires. This is demonstrated by Its record.
Thorough tests show that this apparatus with
Carbon Arresters will withstand, without Injury,
a current of heavy voltage.

SEE METAL OUTER CASE OR STORM BOX.
Catalogue and Price List on request.

'

'

m^-^^-j^

Y^

West Lake Street,
CHICAGO, ILL.
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June

Bwii\o-Mbrki^ BI/Ectric Co

Seven

At your

Big

Service

Floors

Ever

Filied

With the

With
Things

Goods

Electrical

The

Which

Price

Wait
Your
Order

Right

to

Deliver,

And
Prompt-

in

Person,

ness

By

Guaran-

Mail

teed in

Or
By

Every
Ship-

Wire.

ment.

Arc and Incanttsscent Lamps, Dynamos, Kiotofs.
Watchman's Registers, Telephones, Signal
Apparatus and every conceivable article and
material used by Lighting Stations, Street Railways, Engineers, Contractors and BuilderSm

BWII\e-AiBRKI^ Bl^ECTRIC Co
SAINT LOUIS,

-

MO.

27,

1903

'

June

27,
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THE VICTOR TURBINE WATER WHEEL
r^F3 ^F«l\/IP<0 E:i_E^"rF3l^
OUR OTHER SPECIALTIES ARE:
its high speed, close regulation, great capacity,
high efficiency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this itind.

STEAM and POWER PUMPING MACHINERY

Lim-

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

':M

INTERESTED, WRITE

STILWELL-BIERGE

&

SMITH-VAILE GO.

^^^YT^IM, ^IHI^.
NEW YORK.

141 Broailway.

BOSTON. 73 Oliver Street.
NEW ORLEANS, 304 Hennen Building.
BALTIMORE, 1607 Continental Trust Building.
E. F.

AUSTIN, Sales Agent, Smltti

PHILADELPHIA, 619 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON, 97 Queen Victoria Street.
CLEVELAND, 111B New England Building.
Block, PITTSBURG, PA.

amiinnuiiummiiiiitiimtiiiimiauiim iiiiiiimiiiniiintniinmniiiiin

AUTOMATIC.

M'CORMICK TURBINE. ENGINES
On
Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

VERTICAL OR.
HORIZONTAL.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per
fecled under systematic tests in the Holyoke Testing Flume.
Parties having power nlants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confei
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREMBNTS

AND SEND FOR CATALOGUE.

Piston

MORGAN SMITH

S.

Valve

CO.. York. Pa.

For Direct Connected or Belted Service. Heavy Duty.
High Speed. High Pressure. Units Irom 6 to 200 H.-P.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

W^

DUPLICATE PARTS ALWAYS ON HAND.
Highest Awards ai National Export, Central Canadian,

SAFETY STEAM POWER. CO.

N. y.
60 South Cana.1 Street,

Pan-American and Charleston Exgosltlons.

CHICAGO. ILL.
PKlIadelphlaL.
New York.
Boston.
San Fra..r\clsco.
sffrmrmmnmimmTmTTmmmTfnmntmnmmmTTmnmmTTnTmmTTTTTmmTTTTnfi

MONARCH

FIRE APPLIANCE CO.,
247-249 Pearl St..
New York City.

NEW DYNAMO TENDERS' HAND-BOOK.

FIVE

INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

GOOD

BOOKS.

GOOD BOARD
The
money
is

all

idea
" to

IN

Co..

510 Marquette
CHICAGO,

spend

r^c'eTpr-TricVr"

costs a " mint of
a vacation in Colorado

No

it

On

the contrary,

it is

a

fFIBR^GRAPHM

fact that no other summer resort state
has so many moderate-priced hotels and

boarding houses
Comfortable place?, where one can gel
splendid fare and excellent quarters for
$8 to $10 a week, are to be found in all
sections of the state. Of course those
who prefer to spend more can find hoi els

[

There's
with

COMMUTATOR^
BRUSH ^jli

the

No

5155 Wakefield SI.,Oernlanlown,

'itvv-\.y«R\ciawc,

The

CO.,

BIO MARQUETTE BUILDINS, CHICAGO.

"All roads lead to Rome."

PHILADELPHIA.

J

cost of a visit to Colorado will, of
depend on the length of your

At Manitou, Colorado Springs and
Glenwood Springs a good room and flrstclass board can be had for S14 a week
and upward. During the summer months

bound inclotb.

ELECTRICIAN PUBLISHING

HOLMES FIBRE-GRAPHITE MFG. CO.
.

ONE DOLLAR.

technicalities. Substantially

Friction

Fibrc-Graphlte Commutator Bnisb.

Being 90 percent, p'jre graphite, It insures low
lesiBiance, no eparkiag under a varying load, and
longer wear.
TLere is no greasing required.
The Fibre-Graphite is therefore the most eco.
Domic brush on the market. Send for price list.

to suit their tastes.

course,

EACH.

Building.

ILL.

COLORADO. $8 A WEEK

that

wronff.

Suite

Electrician Publishing

ONE
DOLLAR

And
seems

all

to

business in

New York

tend toward

stay.

the strictly first-class hotels charge $17.50
a week, and in some cases $20, $25 and

CONTINUOUS RAIL JOINT CO. OF AM.
General Offices:

Grand Central

Centdrt Building.

NEWARK, N. J.
At all of Colorado's resorts
are hotels which provide good accommo- Over FIFTEEN THOUSAND (1 5,000) miles tn use.

This great building, which covers
the space of four city blocks, be-

even $30.

dations for as little as $8 or $10 a week.
Boarding houses ask even less $25 to
$35 a month. Excluding railroad fare
10 and from Colorado $75 is a liberal
estimate of the cost of a month's stay in
the mountains. In actual practice it is
likely that the majority of the people
who visitColorado spend little more than
$50 a month for their board, lodging and

—

amusements.
Send for a free copy

of our

houses.
P. S.

EUSTIS,
209

its class

and Pan-American.

ginning at the corner of 4th Avenue
Street, is the Metropolitan

EeceiTed the

at Paris Exposition,

1900

Buffalo, 1901.

and 42d

^0?fe,

INSULATING VARNISH.
STERLING EXTRA
Finishing VarniBh,
Sterling: E^xtra

terminus of the

NEV YORK CENTRAL

Adams

Sterling Black Air Drying Varnish,
Sterling Black Gore Plate Tarnish.

THE STERLING VARNISH
Pittsburg, Pa., U. S. A.

CO.,

THE STERLING VARNISH CO.,

Brougham

St..

Blackfriars Road, Salford, Manchester, England,

The Bossert

Electric Construction Go.
MANUFACTURERS OF
STEEI> OUTLiET AND JUlVCTIOUr BOXES,

SVFITCHBOABDS, PAJTEl, BOABBS, STVITCHES, ETC.

St.

Chicago

111

LINES

Black

the center of the hotel, residence, club and theater district of

and

is

the second city of the world. To
reach it see that your ticket reads

by the

"Colorado
Handbook" it tells just what you want
to know about the hotels and boarding

—

highest award in

Station

New York Central.

A copy

of the 40-page illustrated catalogue of the "Four Track Series." New
York Central's books of travel and education. will be sent free, post-paid, toany
address on receipt of a postage stamp,
bv George H. Daniels, General Passenger
Agent. New York Central ,t Hudson
River Railroad, Grand Central Station,

Kew

Y'ork.

.
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ARNOLD ELECTRIC

CHAS.

BROWN,

L.

POWER STATION Co.

Contracting Electrical Engineer.

Engineers, Contracton (or Complete
Electric Plants. Results Guaranteed.

804 Fisher Building,

1

June

Crumb,W.H.& Company

MICHAELS & HILLY,

|

Engineers

Contractors,

CONTRACTING AND BLECTRIOAL ENGIWEERa.
Maaufftcturers of Slow Speed Dynamos

telephone engineering and
I

construction,

CHICAGO.

Telephone Harrison 3698.

BRYAN, WILLIAM
M.

Am.

1263

Monadnock

Chicago.

Bldg.,

CO

ENGINEERS

H.

SOC. M. E..

Consulting Mechanical and Electrical
Engineer.

I

I

SCHOTT,W.

8PK0IALT1ES—Central Station Heating Plants,

,

Water Works Steam Plants, Electric
Qaa and Street Railway Plants.

1

I220-2I

STANTON. LE ROY W.
Consulting Telephone Engineer,

1165-56 Monadnock

Blk., Chicago.
SpeclflcationB, plans and estimates for electrical inatallations. Inventions developed.

411

I

1
I

[BISSELL, G. W., M.E.
Consulting Mechanical EngiDeer, Lighting,

of

Cabman.

I

Engines and Boilers.
.

I

Suite

M. C. Haj

1305,

Chemical Bldg.,

KOHLER
I

CONSULTING ENGINEER
CHICAGO.

1100 Old Colony Bldg.,

ST. LOUIS.

A WEEKLY
REPRESENTATION!

BROS.,

Contracting Electrical Engineers,
Lighting Power Railways,
I8o4-i8o6-i8o8-i8io-i8i3

C. H.

I

Central Lighting Stations,
Electric Power Transmission,

j

CONSULTING ENGINEERS,

I

Telephone Main 3123.

WILMERDING,

i

Carman, Chas. Whitney
&Co.,

Iowa State College, Ames, Iowa.
Power, Pumping ind Heating Plants tbsted
AND DKSicNED. Econoffly and Power Tests

terlal Furnished.
Cable Construction and Underground Conduit
Construction a Specialty.
Room 595, 113 Adams Street. CHICAGO, ILL.

.

Electrical Bldg., Cleveland, Ohio.

H.,

CONSULTING ENGINEER.

[Complete Telephone Exchanges Built and MaJ

In-,

]

ELECTRICAL ENGINEER AND CONTRACTOR.
1

Henry

Llffht,

Marquette Building, CHICAGO.

Plans, Bpeclflcatlo&B and Sapervlsloa of
Btallatlon of complete telephone pl&nta>
Special Reports on Telephone
Properties and Apparatus.

Engineers,

Humphrey,

H.

I

J

1

Mechanical and Electrical

J.

III.

ENGINEER AND CONTRACTOR,

iFELT, CHAS.E. &C0.

|BUTTERFIELD,

and Hotora,
Secondary TranBformerg fop Bells
and Annunciators.
& C2 West Van Buren Street. Chicago,

Loner Distance Phone Central 2U8.

I

Represented in this "Directory" are
enabled to come in touch with many
prospective customers \vbo cannot be
reached through any other source.

I

Lincoln Trust Building, ST. LOUIS.

27, 1903

"Directory" enables engineers to keep before all possible

in this

Fisher Building,

I

CHICAGO.

88 La Salle Street, CHICAGO.

IMPORTANT TELEPHONE BOOKS.
THE TELEPHONE HANDBOOK.

By

Herbeirt

Webb.

Laws

16mo. 150 pp. Price $1.00.
This handbook is a reliable treatise on telephony, and
a practical book on telephone working and management,
basfd entirely on standard American practice. It is extremely useful to telephone inspectors and operators.

AMERICAN TELEPHONE PRACTICE. By

Kerapster

B. Miller. M. E. 510 pp. 3S0 illustrations. Price $3.00.
This is the first complete treatise on telephony In the
English language. The text is profusely illustrated by
cuts of commercial apparatus and carefully prepared
diagrams of circuits. No diagram is given without a full
explanation. The apparatus, circuits and methods of
the American Bell Telephone Company and of the various Independent companies are fully described. The
apparatus and methods used in making all of the tests
required In commercial telephone work are fully treated.

THE INSPECTOR AND TROUBLE MAX.

By

A.

E.

Dobbs.

lOe pp. Price ?1.00.
practical book, written

A

in plain language.
Full
and diagrams for the operator, exchange
Inspector, trouble man and lineman. A complete description of telephones, how to find ,iud remedy
their troubles, together with working plans for exchange
construction, complete with diagrams of all up-to-date

of

Information

manager.

THEM. A

installation, care and management of telephones and their appliances, this book has been compiled. It has been the aim of the author to make this
the most complete elementary book on this subject for
the practical electrician, wLreman, lineman and engineer, and it is written in a clear and careful style.

of technicalities.

struction,

THE PRACTICAL TELEPHONE HANDBOOK.

erally.

PRACTICAL FEATURES OF TELEPHONE WORK.
Bv

A

A. E, Dobbs. 134 pp. Price 75 cents.
simple, plain-speaking handbook for

The Above, or Any Other

Electrical

ELECTRICIAN PUBLISHING
•
i

"M
f

By

A. I. E. E. Second edition, revised and
enlarged. 360 pp. 2SS illustrations. Price $1.50.
In this work the writer has endeavored to produce a
manual of moderate size and cost, but thoroughly practical, and detailing, as far as space will allow, the nmst
recent methods of telephone working. While the requirements of telephone employes have been liept constantly in view it is fully intended also that the book shall
be of service as a source of information on telephonic
matters to users of the telephone and to the public gen-

Joseph Poole,

the

practical

telephone man.

telephones and switchboards.

TELEPHONE TROUBLES AND HOW TO

A, B, C, OF THE TELEPHONE. By J. E. Homans,
A. M. 352 pp. 269 illustrations. Price $1.00.
Owing to the demand for a comprehensive book giving
a clear, terse idea of the principles governing the con-

FINl

complete handbook for telephone inspectors.
J. H. McManman, edited by Prof. C. H.
Hasliins. Eighth edition. 16mo, 48 pp. Price 25 cents.
This little volume Is an extremely practical work for
telephone employes, written in a popular style and devoid

By W. Hyde and

TELEPHONE LINES AND THEIR PROPERTIES.

By Wm.
Price

J.
$1.50.

Hopkins.

Sixth edition.

272

Illustrated.

pp.

A MANUAL OF TELEPHONY. A new and

large ediPreece, P. R. S., and A. J. Stubbs. 508
Price $4.50.

By W. H.

tion.

333 illustrations.

pp.

TELEPHONES, THEIR CONSTRUCTION AND FITTING. A Practical Manual on the Fitting Up and Maintenance of Telephone and Auxiliary Apparatus. By F. C.
Allsop.

191 pp.

168 illustrations.

TELEPHONING OF GREAT

Price $L25.

By

CITIES.

Bennett.

Price 35 cents.

Paper.

MAGNETO HAND TELEPHONE.
Up and

Fitting

Hughes.

SO pp.

Adaptability

23 illustrations.

to

Construction,
Everyday Use.
By
Its

Pi-lce $1.00.

ELECTRICAL TRANSMISSION OF INTELLIGENCE)
AND OTHER ADVANCED PRIMERS OP ELECTRICITY,
treating on the telegraph, telephone, etc.
330 pp. SS illustrations. Price $1.00.

By

E. J.

Hous-

ton.

Work Published, Sent on Receiot

CO.. 510

MARQUETTE

of Price.

BLDG.. CHICAGO.

g
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There

is

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIFRSHANA/.
Authorized Manufacturers of th*

A.-r-rix

F^^EXi

TUI

>A/IRI
I

i

I

i

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,
Sales Office,
16 Cortlandt St., New York.

YOIMKI

,

IM(1092S)

:HH»»^'»g^'^»ffffff:^^^^^^^':HKK»HHHHff::^':^':^':»H»HK»H:HK^

Y.

i

June
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LAR6E STOCKS

LOW

WHITE AND

^^giDAR POLES

CHICAGO LUMBER
1129 -30-5I
DUGALD
WILLIAM

C.
B.

JACKSON, C.
JACKSON, M.

LUMBER EXCHANGE

E.
E.

MtMBERS
AMERtCAN INSTITUTE OF ELECTRICAL ENGINEERS
AMERICAN SOCIETY OF MECHANICAL INGINCER8
AMERICAN SOCIETY OF CIV'L ENGINEERS

ENGINEERS.

COAL

8c

EXPERTS.

B^PPi

J%|

VI
AI

II I

11 I
WlBfli
I

FOR

L
P
h

PURPOSES
PLAIN OR

ENAMELED.
BURMAH SLATE CO.

THE MONSON

PORTLAND,

MADISON. WIS.

ELECTRICAL

PRICES

CO.

MINNEAPOLIS, MINN.

MARTIN MALEY,
Transformers VERMONT SLATE
MANUFACTURER OF ALL KINDS OF

KUHLMAN ELECTRIC CO.

IWE.

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

TELEPHONE POLES
(WHITE CEDAR)

—Prompt.
Quality: — Best.
Sizes: — Big or Little.
Prices: —Right.
Shipments:

LET us QUOTE YOU.

HALL

L.

BROOKS,

TOMAHAWK,

Loading Poles la ooe of tbe Halt L. Brooks Yards.

WIS.

MICHIGAN WHITE

LARGE STOCK.

KELLOGG SWITCHBOARD & SUPPLY

PROIMPT SHIPMENTS.

CO., Chicago.

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,

ELECTRICITY FOR EN6INEERS.

SIC Marquette

Building,

•

•

OIHIOAOO.

»•••••

Buy

Direct

from

OUR CABLE BOXES
made

i%

inch finished lumber, all joints tongued, grooved and
white leaded, doors framed, hinges
and locking device bolted and
are

of

riveted.

OUR SERVICE SWITCH and
FUSE B0XE5 are asbestos
lined.

No

danger of

fire

through burn-

ing out of fuses.

Painted two coats of asbestos
paint inside; two coats of white lead
outside; can be furnished with any

make

Manufacturer

the

of terminal head.

Lock nut cable

terminals, light-

ning arresters or combination cable
terminals and protectors used by
the largest telephone companies.

Made

according to Board of Fire

Underwriters' specifications.

Our

We

is

yearly contracts.

make up and

carry stock, ship-

specialty

ping as required.
Order our Calpa pins, substitute
for locust.

Estimates promptly furnished.

E. J.

NOBLETT

We make

special insulator pins for high voltage transmission

CO., 898=902 35th St.,

CHICAGO.

I
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Prom 10 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

Whtleialers of

WbHe Cedar

iX^

27,

CEDAR POLES

Produeers

A

June

C.n.WORCESTERCO.

Prodnets.

SUITE IZOe TRIBUNE BLOG. ChlCAGO.

POLES

W. C. STERLING

&

SON,

MONROE, MICH.

1217-23

STANDARD TIE COMPANY,

Chamber

of Commerce,
Detroit, Mich*

Wo

PRODUCERS.

ENQUIRE OF EITHER.

want your

Our Tool Book
It is

MATHIAS KLEIN

i

from Chicago

III.

the

WESTERN ELECTRICIAN,

F. A.

31

Immediate Returns.

CROSS

BERTHOLD

r

to

80

ft.

will sell

to

excursion tickets

Boston and return,

June

26 and 27, at S19 for the round trip:
from July i to 5, inclusive, at S21 for the
round trip. Tickets will also be sold via
New Yorlc at S24 for the round trip. Some
of the ad\-antages offered by the Wabash
are a free ride on the Hudson River from
Albany to New York; a salt water trip
from New York to Boston via the Fall
River Line. Write for a copy of illustrated folder telling all about the trip.

"Want" and "For Sale"

& JENNINGS,
ST. LOUIS.

WHITE CEDAR.

Wabash

25,

PLACE YOUR

IDAHO CEDAR up

CHICAQO, IIJ..
SONS,"-^-^--'"-''"--'"-

THE WABASH.

VIA

FRANCIS BEIDLER & CO.,

POLES.

&

LOW RATES TO BOSTON
Tlie

In

FREE.

HeadquartefS for Linemen's Toots.

Large stocks Michigan White Cedar
Poles. Write for Prices.

advertisements

TOOLS.
about tbein.
Get

tells

of Interest to all linemen.

a copy now.

8,000 in one yard, now ready for
shipment. 40 ft. to 70 ft. long,
7 in. and up tops. Must be moved.

Chicago,

'"".^JlSlT.^*

M.KLEIN & 50H.

LINE BUILDERS'

IDAHO POLES

St.,

Inquiries aiways.

SUPERIOR CEDAR & LUMBER CO,,

CEDAR

519 W. 22d

'"VSTr-

TIES. POLES, TIES, POSTS.

Eleven Pole Yards In Michigan.
Wholesale Producers for 20 years

ARMS.
LONG LEAF

Chemical Building.

PINE

AND

POLES

PALMER,

A. C. P. A.

Marquette BIdg., Chicago.

I

WRITE FOR PRICES.

THE

(WHITE CEDAR.)

0. C.

LUMBER

CO.,

VULCAN MICH.

FIR.

)ra%eWHITE?&°Lti
of all sizes.
Let us quote you prices.

CEDAR POLESn
Valentine-Clark Co.
Salle Street,

enables us to
better,

CHICAGO

fit

IN
know what we

better,

and

than

othf^r*;.

when we assure you that our
Then there is a difference

CAROLINA LOCUST PIN & MICA

Yellow Plrve

Green Bmy, W/s.

Mew London,

V/lmt

TIES!

6x8-8

POLES

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Slock Constantly on Hand

ft.

stock, 100,000
CKestrxvit and Oak,

Iftrge stock,
(

Cedar

LOCUST PINS

are talking about

last ioneer

best that grows.

YARDS!
PInconnIng, Mich,

1235 Guaranty BIdg.
(MINNEAPOLIS, MINN.

TEN
YEARS'
MAKING
EXPERIENCE

THE
234 La

PAGE & HILL CO.

)
I
'

standard

sizes.

(Southern White Cedar)
long lea^f Yellow Pine
octa.gonaI &.nd square,
CKestnvjt and Cypress.

Yellow Pine Cross Arms, Plus and

Poles BOOKS.

Brackets.

Marwjfactvjred by

ECCLESTON LUMBER CO.,
29 Broadway. NEW YORK.
"Prompt delixJeriej J^rom jloch^, ^ett/
york^city ytxrd.or direct ^rom miltj.

BUY YOUR BOOKS FROM THE
ELECTRICIAN

( ^"

PUBLISHING

SIO MaraueHe

White
IDAHO
CEDAR POLES. SOUTHERN
LOW PRICES. LONG LENGTHS A SPECIALTY.
^^^'^ IILII IM
YARDSlAKUs. ">*«>
jdoNTANA.
'
,

WESTERN LUMBER t POLE

CO.,

Main Office, DENVER, COLO.

pins will sbed water
in timber. Ours the

CO., Franklin, N. C.

^'*^

^^^^

TROLLEY

&.

BIdg.,

COMPANY.

CHICAGO.

Cedar Poles
''"'-^

'**

''^^

MARKET FOR

ELECTRIC LIGHT

WORK

Yellow Pine Cross-Arms. LocujI antl Oak Pins.
Large Slock Always on Hand.
Ask for Prices.

STANDARD PDLE

*

TIE CO.,

-

505 VENEZUELA BLDG.,

NEW

YORK, N.

Y.

—
June

27,

WESTERN ELECTRICIAN

1903

27

CEDAR-PDLES
BROS. CO.
LINDSLEV
(MrCHIGAN POL-ES) CHICAGO.
AOORESS

•••» ••

F» OL.ES
SPDKAN
TRIBUNE BLDG. CHICABO.

INQUIRIES TO GENERAL. OFFICES

— — m»—t

)

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

ucD LunDcii
iiimcD on
DMm. cm
ruLmtiK
uu.,

AFTER THE CONVENTION

:
:
:
:

CO.
THE LINDSLEY BROS.WASH.
E.

(WESTERN

=

I

.

If you've gotten
home yet, it's time to
think about that line work you have been
putting off.
Get Maltby's prices so you will be in
shape to put in your Pole order and avoid
further delay. Write to-day.

i
i

4VSK US."

MALTBY LUMBER COMPANY,

S

509 Phoenix Block,
P.

5.— We handle Cedar

-

BAY

-

Ties also, especially the

CITY, MICH.

"Trolley" kind and poles

B&^

*^*^^

to

match.

\>

Qy

IDAHO, WISGOMSIM,

MIOHIGAM

......

merchants* national
bank bldg., chicaco.

"ORSE CEDAR

4^*'^^^
>

CEDAR POLES

^ X^V

CO.,

SACINAW, MICH.

FOR TELEPHONE, TELEGRAPH,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IN IDAHO AM> AT WASHULKN. PI.IMMKK AND BRILK, WISCONSIN.

JOHN.

H.

FOWLER

GENERAL OFFICE: 1705 FISHER BLDG
D
n»i:— .
Branch
Otiicts.

.

,,

'

-,

CHICAGO.
Washburn. Wisconsin, and
.

sp„|,3„j j,35^i„g|„„

FOWLER-JACOBS

CO.

i^t/OwUA^ 'V>^c\x4k

ITOuW^

SPECIAL PRICES UPON APPLICATION.
PROMPT SHIPMENT A SPECIALTY.
&. E.

WHITMORE,

Southern Cedar
NO ROTTEN BUTTS.

230-31-32 Lumber Exchange,

CEDAR POLES AND POSTS

Minneapolis.

W^ Mueller company

Minn.

Main office

Are the Best.

POLES

D. W. PHELAN,
277 Broadway, NewYork

i2ii-IE-l3

Marquetfe Building

CHICAGO.

iv.

Northern Wisconsin Resources.
Northern Wisconsin offers the finest opporfor manufacturing and settlement.
Fine grazing lands, hardwood timber and splendid soil for the settler; Iron ore, clay, marl
and kaolin for the manufacturer, are awaiting
those who seek the opportunity. Transportation facilities are of the best. Interesting booklets, maps, etc., are yours for the asking.
tunities

W.

H. KILLEN, Land &, Industrial Com'r;

JAS. G. POND, General Passenger Agent,
Wisconsin Central

Ry.,

MILWAUKEE.WIS.

YARDS AT:
WALKER, MINN.,
KERRICK, MINN.,

DEER RIVER, MINN.,
COHASSET, MINN.,
SAXON, WIS.,
DUKE, MICH.,
EMERSON, MICH.
WMIa Us

(or DelKereil Prices.

POLE DEALERS ADVERTISING
IN

THE

WESTERN

ELEC-

TRICIAN OBTAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
-

CEDAR
H. M.

POLES,
POSTS,
TIES,

LOUD'S SONS CO., Au Sable, Mich.

CEDAR POLES
CARNEY BROTHERS COMPANY,
6IO Chamber of Commerce, CHICAGO, ILL.

YARDS AT:
OULUTH, MINN.,
HIBBINC, MINN.,
TEN STRIKE, MINN.,
POWERS, MINN.,
BLACK DUCK, MINN.,
BEAUTY LAKE, MINN..

CARNEY BROS.' SPUR, MINN.
Idaho Cedar Poles shipped djrect from Idaho.
Oregon and Washington.

WESTERN ELECTRICIAN
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SCALE

1
1
1

Dearborn
IF

WE

IN

M
^

]^
-**•

1903

YOUR BOILERS MAY PUZZLE YOU,

1
1
|

DRIJG KOG^^w,
& OMEIVIIOAI- ^A/ORKS,
»

F»»-»Bl€ior»*

iH

vwri«l.

27-34 RIALTO BUILDING. CHICAGO, ILL.

#

27,

Vegetable Boiler Compounds Will Give You a Satisfactory Solution.
HAVE'NT ANALYSIS OF YOUR FEED WATER ON FILE, SEND GALLON SAMPLE.

DEARBORN
"-

June

Telephone: Harrison 3930 and 3631.

ESISTANCE

rods of Dixon's Graphite
give high resistance in contracted space.

Any size, any resistance.
and booklet 125.

Ask

JOSEPH DIXON CRUOIBLE COMPANY,

sample

for

Jersey City, N.

A GOOD COMBINATION.

J.

FOR CATALOGUE,

JEFFREY is: CHAINS

THE JEFFREY MFG. CO
COLUMBUS, OHIO.

ARE YOU LOOKING FOR MONEY?
If so.

buy WALRATH GAS OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposltioa.
It will produce as good a commercial light as that of an automatic steam engine, either belted
or direct connected generator.
Simple, Economical and Kellable.
fcend for Catalogue W.

MARINETTE IRON

WORKS MFQ.

CO.,

MARINETTE, WIS.

AGENCIES—
301 Fisher Building, Chlcafjo.
619 Stevenson Building, Indianapolis,
703 Bijou Building, Pittsburg.
MacEay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

McNAMARA BROS.

& Hammond

A STRONG, DURABLE AND EFFICIENT FAN;
A MOTOR OF SUPERIOR CONSTRUCTION AND
EXCEPTIONAL LASTING QUALITIES-OPEN OR
ENCLOSED, HIGH OR MEDIUM SPEEDS, AS

Co., Cleyeland.

A SATISFACTORY OUTFIT FROM THE
STANDPOINT BECAUSE OF THE
EXCELLENT SERVICE IT GIVES THE USER.
CATALOGUE 40Y ON REQUEST.

-FOH-

DEALERS'

ELECTRIC SWITCHBOARDS.

BICYCLES, AUTOMOBILES,

SLATE AND MARBLE.

AND LAUNCHES.

Write for
CaUlosue B.

DESIRED.

GASOLINE MOTOR CASTINGS

LOWELL

Fair Haven, Vt.

MODEL

1

CO.,

NORTH CHELMSFORD, MASS.

AMERICAN BLOWER
NEW YORK.

REG.TRflDE

MARKS

!

JhE PHOSPHOR

LONDON.

BRONZ E SMELTINGCO.IjMITED.

2200 Washington AVE..PHILADEL.PHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
|NGOTS,CASTINGS, WIRE, RODS, SHEETS, ETC.
'^^'j/>/i,-t&,nir-

CO., Detroit.

CHICAGO.

— DELTA METALFORCINGS
CASTINGS, STAMPINGS
Makers

IN the:

N. E. A.

CONVENTION,

Boston, July 6 to

ATTENTION.

GIVEN

10.

Electrician Publishing Co.,

and

ORI GINAL AND Sole:

BookPROMPTOrders

U.S.

Suite

etc Marquette

BIdg.,

CHICAGO.

NiCKILjgATE.
11ieNertlJork.Chicago^§tLoui8llIl

IS

SAMSON TURBINE
MATERIAL

HIGH-GRADE MATERIAL
LONG

the round

With membership

trip-$19.00

fee of $2.00 added.

THROUGH SLEEPING CARS
STOPOVER AT NIAGARA FALLS

SAMSON

we use only the BEST
In constructing the
that can be purchased, furthermore we
emplov only skilled labor in its erection. It is necessary to use
so that all
LIFE. The SAMwearing parts will have a
SON operates continuously.

THE SHORT LINE

$19.00-"T

By depositing return portion of ticket with Joint
Agent, return limit of September
may be obtained.

1st,

1903,

American Club Jleals in dining car, ranging
from 35c. to $1.00. Mid-day Luncheon 50a
Also service

ft

la carte.

For detailed information, address

WRITE DEPT. D FOR
CATALOG.

JAMES LEFFEL &

CO.,

SPRINGFIELD, OHIO,
U. S. A.

c MECHANICAL BOILER
THEONLY KNOWN METHOD OF

**

KEEPING BOILERS CLEAN AND FREE OF SCALE.
OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
'R.MA50N Manager.

4-13

CO.

WESTERN UNION BUILDING. CHICAGO.

JOHN
113

Adams

Y.
St.,

CALAHAN.
Room

298.

Qeneral Azent,

Phone Central 2057
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The Westinghouse Air Brake
New

Multiple Unit System of Electric Train

when brakes

Control cuts

off

current

are applied.

Brakes are applied and current cut

off

motorman removes

if

his

hand.

and

Circuit breaker on every car opened

man
off

closed at will by motor^

providing independent emergency method

current from
these

All

for

instantly

cutting

motors.

all

operations

automatically take place on each car

if

train breaks apart.
Fire risks reduced.

There

Fourteen volt storage battery current

used.

no heavy motor current carried through the train at

is

line

pressure.

The new system
It

is

magnets.
snow,

ice,

is

electro-pneumatic.

operated by compressed air controlled
It is

independent of line current.

It is

by storage battery
not affected by

sleet,

defective contact with third-rail, or by fluctuating voltage.

Instead of blowing fuses, any excessive current will open circuit
breaker.
Circuit

breaker

closed

again

by motorman

instantly

without

leaving his cab.

A
shut

made with very

long break

great power prevents any freezing

The method employed

of contactors.

than any contactor

built

is

fifty

times more reliable

by other makers.

Trains accelerated automatically at just the right speed with just

the right

amount

of current.

All trains

work

exactly alike.

using any non^automatic system requires between

A

road

10% and 20% ad=

power to move the same train tonnage.
Our automatic system uses much less power than any
system for operating the controller.

ditional

all=electric

Weight is less than any other system.
Then there is the new Westinghouse Automatic Coupler, which
in

one operation couples the air brake hose, the multiple unit connec=

tions,

and the lighting and heating connections.

We

invite

Pittsburg works.

Railway

Officials

to

inspect

these

inventions

at

our

Co.

WESTERN ELECTRICIAN
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The Nernst
Quality of Light
is

especially

the conditions
steadiness

from any

valuable where
call

and

for perfect

softness,

free

irritating glare.

m Any

Electrical

will

The

Reading Room Illuminated by Nernst Lamps

Supply Dealer

mail you Booklet No. 6 describing the many advantages of
Nernst, both in efficiency and economy, as compared with the

ordinary incandescent,
or address nearest sales office of Nernst
Sales Offices:

-

Telephone Exchange Illuminated by Nernst Lamps

Lamp

Co.

Pittsburf. Fayette Street and Qarrlson Place; New York. Equitable Building; Boston, Board of Trade
Building; Philadelphia, Real Estate Trust Building; Chicago, National Life Building.

ELECTRICAL BOOKS
Make your book purchases from the
West.

only large stock of electrical books carried in the
If you do not find what you want in the
write for complete and up-to-date book catalogue.

Prompt shipments guaranteed.
following

list,

Webb's Telephone Hand Book, cloth binding

Price.
$1.00
1.00

Badt's New Dynamo Tender's Hand Bool;, cloth binding,
Badt's Incandescent Wiring Hand Book, cloth binding
Badt's Bell Hanger's Hand Book, cloth binding
Badt's Electric Transmission Hand Book, cloth binding.
Dobb's The Inspector and Trouble Man, cloth binding
Steven's Mechanical Catechism, cloth binding
Hawkins' Catechism of Electricity, leather binding
Practical Electricity, leather binding
Thompson's Polyphase Electric Currents, cloth binding.
Varley's Electro-Magnet, cloth binding
Buckley's Electric Lighting Plants, cloth binding
Hasklus' Electricity Made Simple, cloth binding
Haskins' Transformer, cloth binding
Houston's 2-volume Electrical Dictionary, half leather, very
cheap, half price
Watson's Electrician's Handy Book, cloth binding
Trevert's Armature and Magnet Winding, cloth binding.
Trevert's How to Build Dynamo Electric
Machinery, cloth
binding
Trevert's Experimental Electricity, cloth binding
Trevert's Electricity for Students, cloth binding
Trevert's Electric Railway Engineering, cloth binding
Allsop's Bell Construction, cloth binding
.

.

.

.

.

.

.

.

1.00
1.00

1.00
1.00
1.00

2.00
2.00
3.50
1.00
2.00
1.00
1.25

6.00
2.50
1.50
2.50
1.00
1.00
2.00
1.'25

Price.

Trevert's Electrical Measurements for Amateurs, cloth binding
.fl.OO
Allsop's Telephones, Their Construction and Fitting, cloth
binding
1.25
Allsop's Bell Fitting, cloth binding
1.25
Allsop's Induction Coils, cloth binding
1.25
Bell's Electric Power Transmission, cloth binding
3.00
Bell's Distribution for Electric R.iilroads. cloth binding
2..50
Cusbing's Standard Wiring for Electric Light and Power,
leather binding
1.00
Hanchett's Modern Electric Railway Motors, cloth binding. 2.00
Houston & Kennelly's Eiecti-ie Transmission of Intelligence,
cloth binding
1.00
Houston & Kennelly's Electi-ical Measurements, cloth binding
1.00
Houston & Kennelly's Electric Heating, cloth binding
1.00
Houston & Kennelly's Electric Are Ijighting, cloth binding. 1.00
Houston & Kennelly's Electric Motor, cloth binding
1.00
Houston & Kennelly's Electric Street Railways, cloth binding
1.00
Houston & Kennelly's Electric Telegraphy, cloth binding. 1.00
Houston & Kennelly's Electro Therapeutics, cloth binding. 1.00
Houston & Kennelly's Electricity Made Easy, cloth binding. 1.50
Alerlll's Electric Light Specifications, cloth binding
1.50
Wiener's Dynamo Eloctrlc Jlachines, cloth binding
3.0O
.

.

ANY OF THE ABOVE BIOKS SENT PREPAID ON RECEIPT OF

PRICE.

ELECTRICIAN PUBLISHING CO
SUITE 510

MARQUETTE

BUILDING, CHICAGO.

'''^tf^tmmtat^t»r^t»m00mtHfmm0^0mi^0irm00r^mfi^Kfr^Mir^i0r^t*t>

June
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THE

POPULAR

WATTMETER

20th CENTURY

LAUNCHES
When figuring on yoursummerouting,

we know you will be in want
some description, so

of a boat of

you can enjoy yourself and obtain
tlie benefit of your vacation.
'^

SO LET US FIT YOU

.,^

OUT.

RACINE BOAT
MANUFACTURING COMPANY
«»?

POPULAR
because

with the
it

POPULAR
because

consumer

lool(s right

inspector
"tamper" proof

with the
it

is

POPULAR
BOX
The

13,

ideal gentleman's pleasure

The

finest launch that floats.
Speedy, safe, simple and reliable.
craft.

15 FT. FISHING LAUNCH, $150.00
16 FT.

FAMILY LAUNCH, 200.00

35

CABIN UUNCH, 1,500.00

FT.

Send 10 cents

for 80-page illus-

trated catalogue giving the trutli
in detail

^

RACINE, WIS.,

aboui the best boats

built.

U. S. A.

with the repairman
because it stays right

POPULAR
because

POPULAR
because

with
it

the

manage

r

registers right

with the treasurer
its

price is right
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VULCANIZED FIBRE
Highest grades for electrical insulation tad mechanical purpoKs, in sheets,
and ipedal shape*.
Catalogues and sampfes oo application,

ALLIS-CHALMERS
CHICAGO,

U. S.

CO., 1
A.
1 VULCANIZED
sole Builders
h
tubes, rodi

REYNOLDS
CORLISS
ENGINES
For

All

Power Purposes

Reynolds CorHss Engine.

SPECIAL ENGINES FOR ELECTRIC LIGHT aid STREET RAILWAY PURPOSES.

RIEDLER

PUMPS AND

AIR COMPRESSORS.

FIBRE CO.,

KARTAVERT.

1
1
1
1
H

HARD AND FLEXIBLE FIBER

IN SHEETS,

RODS AND TUBINQ.

For Electrical and Mechanical Purpoaes, Railway Dust Gaards, Waeben
and Packings. Patent insulating Cleats.
SUNTTFACTHRED BT

THE KARTAVERT MANUFACTURINB CO.
The simplest. Most Practical and
Economical Turn-down Electric Lamp

H

Wilmington, Del.

-

Style

1

Wilmington, DlL

1^1 ^% !
HS E^^^%
C W^/ lll^^lvl

nTL^^-k.
|

^N A

WA L

I
I

I

for brloM or dim. Style 2— For variation In light turn bulb one way
Write for booklet and prices. All voltages and bites.

—Pull siring

or the other.

ECONOMICAL ELECTRIC LAMP

CO.,

123

Niw

Libirty St.,

York.

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHER PROOF WIRE.
MAGNET WIRE.
LAMP CORD.

RDEBLIND
POWER CABLES.

TELEPHONE CABLES. ,
OFFICE WIRE.
JOHN A. ROEBLINC'S SONS CO.,
TRENTON,

AGENCIES AND BRANCHES:

N. J.

NEW YORK.
SAN FRANCISCO.

CHICAGO.
PHILADELPHIA.

CLEVELAND.

ATUNTA.

.ackawanna
Railroad
hbad

ftr

jurTHNuitK

These are the sisals prompt &nd tnift
That make the journey safe for you
Over the bed of bali&st rock
That keepi the trains from jar and shock
That smoothly run both day and ni^t

On the duitless Road

of Anthracite

ALL SIGNALS OPERATED EXCLUSIVELY BY

EDISON PRIMARY
BATTERIES
Known
Formerly

a* Edieon-Latande.

FULL DESCRIPTION

IN

BOOKLET NO.

EDISON MANUFACTURING
FKtocjr,

iBiack Diamond
Eat. iHna.

File

NEW

JedSEY, U.

S. A.
Chlcaio Otilu, 304

New V«rk Oltic

U CHAMBBU STKECT

WABASH AVENUE

Works I
J*
Spscltl

Tw«lv*

Metals
Awardtd

OSANae,

4.

COMPANY

Prize

Gold Medal

at

at Atlanta,
4{ International
1895.
4i Expositions
4?
4? OCB tiOODN ABE OS 8AI.K IN EVBBV LKADINO BARDWAJtE cj
8TOBE IS THE TKITED STATES AJWU CAKADA.
'

^

G.

&

H.

FfOWPAWV RdFfAfO

BARNETT COMPANY,

PHILADELPHIA, PA.

^

-Xl^^vl_.__

KfY

